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Item 0 GENERAL 
   
0.1 Welcome by Member Secretary, FAD 16 

0.2 Opening Remarks by the Chairperson, FAD 16

Item 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

1.1 The Minutes of the 28th meeting of Foodgrains, Allied Products and Other Agricultural Produce Sectional Committee, FAD 16 held on 20 August 2024 were circulated vide our BIS portal dated 13 November 2024. No comments were received.
	
The Committee may FORMALLY CONFIRM the minutes as circulated.

Item 2 MERGER OF FAD 16 (FOODGRAINS, ALLIED PRODUCTS, AND OTHER AGRICULTURAL PRODUCE SECTIONAL COMMITTEE) AND FAD 24 (READY-TO-EAT FOODS AND SPECIALIZED PRODUCTS SECTIONAL COMMITTEE) 

Food and Agriculture Division Council (FADC) in its 30th meeting held on 30 November Council approved the merger of FAD 24 with FAD 16 as recommended by the two committees owing to similar scope and expertise, with the new title of FAD 16 as ‘Foodgrains, Allied Products, and Ready-to-Eat Foods Sectional Committee, FAD 16’. The Council approved the revised scope of FAD 16 (after merger of FAD 24) as recommended at Item 5.5.5 of the agenda and composition of the committee as recommended at Annex V of the agenda. The Council decided to appoint Dr Nachiket Kotwaliwale Director (by designation), ICAR-CIPHET, Ludhiana as the Chairperson of FAD 16 for a period of three years.

Item 2 PLANNING FOR 2024-25

2.1 Rolling Annual Action Plan for 2024-25

Rolling Annual Action Plan for the year 2024-25 for FAD 16 is enclosed at Annex I for consideration.


The Committee may kindly review.

2.2 Annual Calendar of Sectional Committee Meetings 

The frequency of sectional committee meetings is increased to quarterly meetings. The draft plan for FAD 16 meetings is placed below:

	Planned frequency (Months)
	June 2024
	August 2024
	December
2024
	March 2025

	4
	27 June
	20 August

	02 December 
 (CIPHET, Ludhiana)

	February
4th week 
(CFTRI, Mysore)



The Committee may kindly note and decide the dates for the meeting.

Item 3 SCOPE, ACTIVITIES & COMPOSITION OF FAD 16

3.1 Scope & Activities of the Committee

3.1.1 The updated scope & activities of the Foodgrains, Allied Products and Ready-to-Eat Sectional Committee, FAD 16 is enclosed below as Annex II.




The Committee may kindly note & deliberate.

3.2 Composition of the Sectional Committee

3.2.1 The updated composition of FAD 16 along with the attendance of the members for the last 3 meetings is enclosed below as Annex III.




The Committee may kindly Review.

3.3 Composition of Panels/WG Under the Committee

3.3.1 Detailed composition and scope of panels and working groups under FAD 16 is attached below as Annex IV:




The Committee may kindly Review.

Item 4 REVIEW OF INDIAN STANDARDS

4.1 As per the provisions of the BIS rules and regulations every Indian Standard within five years of its publication/ earlier reaffirmation is to be reviewed by the concerned Sectional Committee under the following guidelines:
i)    The Standard may be reaffirmed in the present form.        
ii)   The Standard may be reaffirmed with minor changes by issuing of an amendment.        
iii)  The Standard may be reaffirmed while simultaneously taking up for revision.        
iv)  The Standard may be withdrawn. 

4.2 Under this criterion, there is 3 Indian Standards are due for review in 2024-25.

	SI. No.
	IS No.
	IS Title
	Decision of the Committee

	1. 
	IS 609 : 2020
	Improvement of Existing Structures Used or Intended to be Used for Food Grain Storage — Code of Practice (first revision)
	Allocated to Dr.
Kakasaheb
Konde and CIPHET, Ludhiana for review


	2. 
	IS 5503 (Part 2) : 2020
	General Requirements for Silos for Grain Storage Part 2 Grain Handling Equipment and Accessories (first revision)
	Allocated to Dr.
Kakasaheb
Konde and CIPHET, Ludhiana for review


	3. 
	IS 6151 (Part 1) : 2020
	Storage Management Code Part 1 Terminology (first revision)
	Allocated to Shri I.C. Chaddha and Dr. Vivek Babu for review

Comments Received from Shri IC Chadda is attached below as Annex V:




	4. 
	IS 12516 (Part 4) : 1996/ISO 27971:2008
	Method for determination of physical characteristics of doughs made from wheat flour: Part 4 rheological properties using an alveograph (first revision)
	Reaffirm and Revise

	5. 
	IS 14366 : 1996
	Food processing machinery - Dough mixers - Safety and hygiene requirements
	Reaffirm and Revise

	6. 
	IS 14367 : 1996
	Food processing machinery - Planetary mixers - Safety and hygiene requirements
	Reaffirm and Revise


	
The Committee may kindly review. 

4.3 Revision of Pre 2000 Indian Standards 

4.3.1 The Committee reviewed the list of all Pre 2000 Standards under FAD 16. FAD 16 in its previous meetings, assigned the task of revision of various Pre 2000 Indian standards to various panels under FAD 16, technical experts, secretariat, and BIS officer on priority. List of Indian Standards published prior to 2000, under FAD 16 along with the work allocation/status is mentioned below at Table 1.

Table 1 Category wise - List for Status/Allocation of Pre 2000 Standard under FAD 16 Category wise

I. Storage Specifications
	 SI. No.
	IS No.
	IS Title
	Status/Allocated to

	1. 
	IS 9215 : 1979
	Specification for outdoor steel bins for foodgrain storage
	FAD16/Panel 2/WG 2 'Review of Pre 2000 Indian Standards on requirements for foodgrains storage structures'

	2. 
	IS 631 : 1979
	Specifications for outdoor aluminium foodgrain storage bins
	

	3. 
	IS 5606 : 1970
	Specification for steel bins for grain storage
	

	4. 
	IS 7147 (Part 1) : 1973
	Specification for steel bins for domestic storage: Part 1 Gharelu kothi
	

	5. 
	IS 8453 : 1977
	Code of practice for construction of polyethylene embedded earthen bins for bulk storage of foodgrains
	

	6. 
	IS 5503 (Part 1) : 1969
	General requirements for silos for grain storage: Part 1 constructional requirements
	




II. Code of Practice

	  SI. No.
	IS No.
	IS Title
	Status/Allocated to

	1.

	IS 6151 (Part 2) : 1971
	Storage management code: Part 2 general care in handling and storage of agricultural produce and inputs 
	Under wide circulation

	2.
	IS 6151 (Part 3) : 1976
	Storage management code: Part 3 specific care in handling and storage of agricultural produce and inputs 
	FAD 16/Panel II


	3.
	IS 7003 : 1973
	Code for hygienic conditions for sago (Saboodana) manufacturing units
	Member Secretary



III. Test Method
	SI. No.
	IS No.
	IS Title
	Status/Allocated to

	1. 
	IS 10699 : 1983
	Method for determination of specific heat of foodgrains
	Dr. S Mangaraj, CIAE, Bhopal





	1. 
	IS 10698 : 1983
	Method for determination of thermal diffusivity of foodgrains
	

	1. 
	IS 8972 : 1978
	Determination of coefficient of friction of foodgrains
	

	1. 
	IS 9027 : 1978
	Method for determination of thermal conductivity of foodgrains
	

	1. 
	IS 6663 : 1972
	Method for determination of angle of repose of grains
	

	1. 
	IS 7716 :1975
	Method of testing efficacy of fumigation for disinfestation of grains in domestic bins
	Under Publication

	1. 
	IS 11454 : 1985
	Method for measurement of carbon dioxide in the intergranular atmosphere
	FAD 16/WG1:
i) Dr. Vivek Babu, CFTRI
ii) Dr. Guru PN, Scientist, CIPHET, Ludhiana
iii) Shri IC Chadda

Draft revision submitted by WG1 is attached below as Annex VI:




	1. 
	IS 6261 : 1971
	Methods of analysis for detection of insect and rodent contamination in grains and milled products
	

	1. 
	IS 11396 : 1985
	Test methods for determination of storability (Safe Storage Life) of foodgrains 
	

	1. 
	IS 12529 : 1988
	Storage of foodgrains - Storage losses by insects - Methods for estimation
	

	1. 
	IS 10768 : 1984
	Method of test for quality characteristics of pulses
	[bookmark: _GoBack]FAD16/WG 2:
i) Dr. Prasoon Verma, ICAR-IIPR, Kanpur
ii) Dr. Punit Chandra, In Personal Capacity
iii) Dr. Pal Murugan. M, DFRL, Mysore
iv) Dr. S. C. Khurana, In Personal Capacity
v) Representative from CFTRI
vi) Dr. Vaibhav, IIPR, Kanpur


	1. 
	IS 11261 (Part 1) : 1985
	Method for assessment of post - Harvest grain losses by rodents: Part 1 general considerations, direct measurement techniques and biological aspects of survey procedures
	FAD 16/Panel II (Dr. Mohan Rao)

	1. 
	IS 11261 (Part 2) : 1985
	Method for assessment of post - Harvest grain losses by rodents: Part 2 loss determination by population assessment and estimation procedures
	FAD 16/Panel II (Dr. Mohan Rao)

	1. 
	IS 4662 : 1977
	Methods for sampling of starches and starch products
	NIFTEM-T, Thanjavur


	1. 
	IS 4706 (Part 1) : 1978
	Methods of test for edible starches and starch products: Part 1 physical methods (first revision)
	

	1. 
	IS 4706 (Part 2) : 1978
	Methods of test for edible starches and starch products: Part 2 chemical methods (first revision)
	

	1. 
	IS 7715 : 1975
	Method for testing suitability of bins for safe storage of food grains
	FAD 16/Panel II

	1. 
	IS 4333 (Part 5) : 1970
	Methods of analysis for foodgrains: Part 5 determination of uric acid
	Completed wide circulation

	1. 
	IS 8184 : 1976
	Method for determination of ergot in foodgrains
	Ms. Neha Kumari BIS Officer




II. Food Processing Equipment

	S. No.
	IS No.
	IS Title
	Decision of the Committee

	1. 
	IS 14367 : 1996
	Food processing machinery - Planetary mixers - Safety and hygiene requirements
	To be allocated

	2. 
	IS 14366 : 1996
	Food processing machinery - Dough mixers - Safety and hygiene requirements
	

	3. 
	IS 12230 : 1987
	Specification for sandwich bread moulds
	



III. Terminology

	S. No.
	IS No.
	IS Title
	Status

	1. 
	IS 9373 : 1979
	Glossary of terms relating to bakery industry
	Reviewed by BIS intern 
Inputs provided by interns is attached below as Annex VII:




	2. 
	IS 9216 : 1992
	Nutrition and nutritious foods glossary of terms (First Revision)
	To be allocated

	3. 
	IS 9328 : 1989
	Confectionery industry glossary of terms (First Revision)
	To be allocated 



IV. Code of Practice

	S.No.
	IS No.
	IS Title
	Status

	1. 
	IS 13285 : 1992
	Guidelines for addition of essential nutrients to food
	To be allocated

	2. 
	IS 5059 : 1969
	Code for hygienic conditions for large scale biscuit manufacturing units and bakery units (second revision)
	Reviewed by BIS intern
Draft revision submitted by interns is attached below as Annex VIII:




	3. 
	IS 7802 : 1975
	Code of hygienic conditions for sweetmeat shops
	To be allocated



V. Test Methods

	S. No.
	IS No.
	IS Title
	Status

	1. 
	IS 12516 : Part 3 : 1988
	Method for determination of physical characteristics of doughs made from wheat flour: Part 3 water absorption and rheological properties using a valorigraph
	Reaffirmed

	2. 
	IS 12516 : Part 4 : 1996/ ISO 27971:2008
	Method for determination of physical characteristics of doughs made from wheat flour: Part 4 rheological properties using an alveograph (first revision)
	To be withdrawn upon publication of new standard [FAD 24(24277)]

	3. 
	IS 12711 : 1989
	Bakery products – Methods of analysis
	Reviewed by BIS intern
Draft revision submitted by interns is attached below as Annex IX:



	4. 
	IS 12741 : 1989
	Bakery products – Methods of sampling
	Reviewed by BIS intern
Draft revision submitted by interns is attached below as Annex X:



	5. 
	IS 6287 : 1985
	Methods of sampling and analysis for sugar confectionery (first revision)
	To be allocated



The Committee may kindly Review 

Item 5 R&D PROJECT TO BE TAKEN UP 

5.1 Method for Degree of Milling of Rice 

FAD 16 had taken up a R&D Project for development of test method for determination of degree of milling of rice. Various research and academic institutions had submitted R&D proposals on the basis of Terms of Reference, prepared by FAD 16. The R&D proposals were technical reviewed in the evaluation committee of BIS, which included Dr. Deepika Goswami, CIPHET, Ludhiana and Mr. Ravi Sinha, FCI, New Delhi as representatives of FAD 16. After technical evaluation and financial bidding, the R&D Project has been awarded to IIT Kharagpur. Stage 1 Review Report has been submitted by IIT Kharagpur and attached below as Annex XI. The committee has to review the report and provide its view to allow BIS for releasing first instalment of fund for R&D Project. 



The Committee may kindly Review in Detail.

Item 6 DRAFT INDIAN STANDARDS FOR PRELIMINARY DRAFT CIRCULATION

6.1 Sealed Silos for Storage of Foodgrains - Sealing Requirements [FAD 16 (26964)]

As decided in the 28th meeting of FAD 16, preliminary draft of ‘Sealed Silos for Storage of Foodgrains - Sealing Requirements’ [FAD 16 (26964)] was circulated to all committee members for a period of 21 days, through BIS Portal, and last date of commenting is 12 December 2024. As per the declaration form signed by all the committee members, all the members of FAD 16 are required to provide comments on the draft. Even if, draft is approved, the approval should be conveyed to secretariat through BIS Portal. Draft standard is attached below as Annex XII.  




The Committee may kindly review and provide the comments through BIS Portal

Item 7 DRAFT INDIAN STANDARDS FOR FINALIZATION 

7.1 Revision of IS 4333 (Part 5): 1970 Methods of analysis for foodgrains: Part 5 determination of uric acid

In the 28th meeting, the committee accepted the comments received from Dr. Deepika (all comments were editorial) on the draft revision of IS 4333 (Part 5): 1970 ‘Methods of analysis for foodgrains: Part 5 determination of uric acid’)]. The committee decided to delete the photoelectric method on the basis of concern raised by Dr. Puneet Chandra regarding use of sodium cyanide in photoelectric method. Further, Dr. Vivek Babu raised the concern regarding specification of uricase used in uricase solution and therefore committee decided to incorporate strength of uricase. Dr. Vivek Babu also informed that CFTRI uses HPLC based method for determination of uric acid. Therefore, the committee decided to incorporate HPLC method in the draft revision. The draft method shared by Dr. Vivek Babu is attached below as Annex XIII and commented as under: 

“this method needs further inter lab validation and establishment of LOD & LOQ.”




Draft revision of IS 4333 (Part 5) is attached below as Annex XIV:


          

The Committee may kindly review and decide.

7.2 Revision of IS 6151-2: 1971 ‘Storage management code Part 2 General care in handling and storage of agricultural produce’ [FAD 16 (26240)]

As decided in the 27th meeting of FAD 16, draft revision of IS 6151-2 [FAD 16 (26240)]C was issued into wide circulation for inviting public comments for a period of 60 days.  The last date of commenting is 24 September 2024. The comments received on [FAD 16 (26240)]C is attached below as Annex XV and draft revision is attached below as Annex XVI.  



                                                                             
The Committee may kindly Review & Decide
	
Item 8 INTERNATIONAL ACTIVITIES

8.1 BIS (India) is a ‘P’ (Participating) member in the ISO/TC 34/SC 4 Cereals and Pulses Sub-Committee and has been casting ISO ballots under the Sub-Committees with the inputs received from the FAD 16 Committee Members. BIS (India) is currently an ‘P’ (Participating) member in the ISO/TC 93 Starches (including derivatives and by-products) Sub-Committee. Work Programme of ISO/TC 34/SC 4 is embedded below as Annex XVII and Annex XVIII: 




                        

The Committee may kindly Note.

8.2 Details of ballots under FAD 16 

List of ballots cast by BIS in ISO/TC 34/SC4 and TC 93 from 20 February 2024 till date embedded below as Annex XIX and Annex XX:



[bookmark: _MON_1794390084]                

                                    
The Committee may kindly Review & Note


Item 9 ANY OTHER BUSINESS  
ANNEX II_POW(2).docx
ANNEX II

PROGRAMME OF WORK OF

FOODGRAINS, ALLIED PRODUCTS, AND OTHER AGRICULTURAL PRODUCE SECTIONAL COMMITTEE, FAD 16

Scope: Standardization in the field of: 

a) Foodgrains, allied products (including edible oilseed flour and excluding ready-to-eat foods) and agricultural produce except those covered under the scope of FAD 4, FAD 6, FAD 9, FAD 10 and FAD 13;

b) Storage of foodgrains;

c) Special purpose foods and specialized products, processed nutritious food, snack foods, protein isolates, bakery, confectionery products and all types of ready-to-eat foods (excluding ready to eat fish products and ready-to-eat meat products), their equipment

d) Starches (including derivatives and by-products); and

e) Physical, chemical and microbiological methods of test and general methodology for sensory evaluation including nutritional aspects pertaining to this committee.



Liaison: ISO/TC 34/SC 4 - Cereals and pulses - Principle (P) 

               ISO/TC 93 - Starch (including derivatives and by-products) - Principle (P)  



I. STORAGE STANDARDS

		Code of Practice



		S. No.

		IS No.

		Title



		1. 

		IS 11816 (Part 1) : 2010/ISO 6322 Part 1:1996

		Storage of cereals and pulses: Part 1 general recommendations for the keeping of cereals (first revision)



		2. 

		IS 11816 (Part 2) :2009/ISO 6322-2 : 2000

		Storage of cereals and pulses: Part 2 practical recommendations (first revision)



		3. 

		IS 11816 (Part 3) : 2018 

		Storage of cereals and pulses: Part 3 control of attack by pests (first revision)



		4. 

		IS 16144 : 2014

		Foodgrain storage godowns — Code of practice



		5. 

		IS 8453 : 1977

		Code of practice for construction of polyethylene embedded earthen bins for bulk storage of foodgrains



		6. 

		IS 609 : 2020

		Improvement of existing structures used or intended to be used for food grain storage — Code of practice (first revision)



		7. 

		IS 6151 (Part 2) : 1971

		Storage management code: Part 2 general care in handling and storage of agricultural produce and inputs



		8. 

		IS 6151 (Part 3) : 1976

		Storage management code: Part 3 specific care in handling and storage of agricultural produce and inputs



		9. 

		IS 7247 (Part 3) : 2023

		Fumigation of Agricultural Produce – Code of Practice Part 3 Aluminium Phosphide (Phosphine) (first revision)



		10. 

		IS 7247 (Part 5) : 2023

		Fumigation of Agricultural Produce – Code of Practice Part 5 General Requirements (first revision)



		11. 

		IS 7247 (Part 1) : 1974

		Code of practice for fumigation of agricultural produce: Part 1 methyl bromide



		12. 

		IS 7247 (Part 4) : 1975

		Code of practice for fumigation of agricultural produce: Part 4 ethylene dichloride and carbon tetrachloride mixture







		Test Methods



		S. No.

		IS No.

		Title



		13. 

		IS 11396 : 1985

		Test methods for determination of storability (Safe Storage Life) of foodgrains



		14. 

		IS 12529 : 1988

		Storage of foodgrains – Storage losses by insects - Methods for estimation



		15. 

		IS 7715 : 1975

		Method for testing suitability of bins for safe storage of food grains



		16. 

		IS 7716 : 1975

		Method for testing suitability of bins for safe storage of food grains



		17. 

		IS 8664 : 1977

		Specification for edible coconut flour (Expeller Pressed)



		18. 

		IS 8676 : 1977

		Specification for edible coconut flour (Solvent Extracted)



		19. 

		IS 8677 : 1977

		Specification for edible sunflower seed flour (Solvent Extracted)



		20. 

		IS 8678 : 1977

		Specification for vegetable protein – Based yoghurt (Vegetable Curds)



		21. 

		IS 873 : 1974

		Specification for liquid glucose (first revision)



		22. 

		IS 874 : 1992

		Dextrose monohydrate – Specification (third revision)



		23. 

		IS 8847 : 1978

		Specification for dried glucose syrup







		Specifications



		S. No.

		IS No.

		Title



		24. 

		IS 5503 (Part 1) : 1969

		General requirements for silos for grain storage: Part 1 constructional requirements



		25. 

		IS 5503 (Part 2) : 2020

		General Requirements for Silos for Grain Storage Part 2 Grain Handling Equipment and Accessories (first revision)



		26. 

		IS 5606 : 1970

		Specification for steel bins for grain storage



		27. 

		IS 631 : 1979

		Specification for outdoor aluminium food grain storage bins (first revision)



		28. 

		IS 7147 (Part 1) : 1973

	

		Specification for steel bins for domestic storage: Part 1 gharelu kothl



		29. 

		IS 9215 : 1979

		Specification for outdoor steel bins for foodgrain storage





II. FOOD STANDARDS

		Code of Practice



		S. No.

		IS No.

		Title



		30. 

		IS 7003 : 1973

		Code for hygenic – conditions for sago (Saboodana) manufacturing units







		Code of Practice From FAD 24



		31. 

		IS 5059 : 1969

		Code for hygienic conditions for large scale biscuit manufacturing units and bakery units (second revision)



		32. 

		IS 7802 : 1975

		Code of hygienic conditions for sweetmeat shops



		33. 

		IS B7802 : 1975

		Code of hygienic conditions for sweetmeat shop(bi-lingual)







		Test Methods



		S. No.

		IS No.

		Title



		34. 

		IS 10698 : 1983

		Method for determination of thermal diffusivity of foodgrains



		35. 

		IS 10699 : 1983

		Method for determination of specific heat of foodgrains



		36. 

		IS 10768 : 1984

		Method of test for quality characteristics of pulses



		37. 

		IS 11261 (Part 1) : 1985

		Method for assessment of post - Harvest grain losses by rodents: Part 1 general considerations, direct measurement techniques and biological aspects of survey procedures



		38. 

		IS 11261 (Part 2) : 1985

		Method for assessment of post - Harvest grain losses by rodents: Part 2 loss determination by population assessment and estimation procedures



		39. 

		IS 11454 : 1985

		Method for measurement of carbon dioxide in the intergranular atmosphere



		40. 

		IS 11535 : 1986/ISO 2164 : 1975  

		Method of test for determination of glycosidic hydrocyanic acid in pulses



		41. 

		IS 12700 : 2017/ISO 3093 : 2009

		Wheat, rye and their flours, durum wheat and durum wheat semolina - Determination of the falling number according to hagberg - Perten (second revision)



		42. 

		IS 13693 : 2023

		Determination of dehusked grains in rice by double staining method (First Revision of IS 13693)



		43. 

		IS 13863 : 1993/ISO 7973 : 1992

		Cereals and milled cereal products - Determination of the viscosity of flour - Method using an amylograph



		44. 

		IS 13864 : 2015/ISO 5529 : 2007

		Wheat - Determination of the sedimentation index – Zeleny test (first revision)



		45. 

		IS 14818 : 2017/ISO 24333 : 2009

		Cereal and cereal products sampling (first revision)



		46. 

		IS 16287 : 2015/ISO 16050 : 2003

		Foodstuffs - Determination of aflatoxin B1 , and the total content of aflatoxins B1 , B2 , G1 and G2 in cereals, nuts and derived products – High performance liquid chromatographic method



		47. 

		IS 16309 (Part 1) : 2021/ISO 21415-1 : 2006

		Wheat and wheat flour - gluten content part 1 determination of wet gluten by a manual method



		48. 

		IS 16309 (Part 2) : 2022/ISO 21415-2:2015

		Wheat and wheat flour Gluten content Part 2: Determination of wet gluten and gluten index by mechanical means (Adoption of ISO 21415-2 : 2015)



		49. 

		IS 16309 (Part 3) : 2017/ISO 21415-3 : 2006

		Wheat and wheat flour – Gluten content: Part 3 determination of dry gluten from wet gluten by an oven drying method



		50. 

		IS 16309 (Part 4) : 2017/ISO 21415-4 : 2006

		Wheat and wheat flour – Gluten content: Part 4 determination of dry gluten from wet gluten by a rapid drying method



		51. 

		IS/ISO 16634-2 :

2016/ISO 16634-2 : 2016

		Food products determination of the total nitrogen content by combustion according to the dumas principle and calculation of the crude protein content : cereals pulses and milled cereal products



		52. 

		IS 18695 : 2024/ISO 6646: 2011

		Rice – Determination of the potential milling yield from paddy and from husked rice



		53. 

		IS 4333 (Part 1) : 2018

		Methods of analysis for foodgrains: Part 1 refractions (third revision)



		54. 

		IS 4333 (Part 2) : 2017/ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 determination of moisture content (second revision)



		55. 

		IS 4333 (Part 3) : 2023

ISO 7971-3 : 2019

		Methods of Analysis for Foodgrains: Part 3 Determination of Bulk density Called Mass per Hectolitre (Routine Method)



		56. 

		IS 4333 (Part 4) : 2017

ISO 520 : 2010

		Methods of analysis for foodgrains: Part 4 determination of the mass of 1 000 grains (second revision)



		57. 

		IS 4333 (Part 5) : 1970

		Methods of analysis for foodgrains: Part 5 determination of uric acid



		58. 

		IS 4662 : 1977

		Methods for sampling of starches and starch products (first revision)



		59. 

		IS 4706 (Part 1) : 1978

		Methods of test for edible starches and starch products: Part 1 physical methods (first revision)



		60. 

		IS 4706 (Part 2) : 1978

		Methods of test for edible starches and starch products: Part 2 chemical methods (first revision)



		61. 

		IS 6261 : 1971

		Methods of analysis for detection of insect and rodent contamination in grains and milled products



		62. 

		IS 6663 : 1972

		Method for determination of angle of repose of grains



		63. 

		IS 8184 : 1976

		Method for determination of ergot in foodgrains



		64. 

		IS 8972 : 1978

		Determination of coefficient of friction of foodgrains



		65. 

		IS 9027 : 1978

		Method for determination of thermal conductivity of foodgrains









		Test Methods From FAD 24



		66. 

		IS 6287 : 1985

		Methods of sampling and analysis for sugar confectionery (first revision)



		67. 

		IS 12516 (Part 1) : 2017/ ISO 5530-1 : 2013

		Methods for determination of physical characteristics of doughs made from wheat flour: Part 1 water absorption and rheological properties using a farinograph (second revision)



		68. 

		IS 12516 (Part 2) : 2017/ ISO 5530-2 : 2012

		Methods for determination of physical characteristics of doughs made from wheat flour: Part 2 rheological properties using an extensograph (second revision)



		69. 

		IS 12516 (Part 3) : 1988/ ISO 5530-3

		Method for determination of physical characteristics of doughs made from wheat flour: Part 3 water absorption and rheology properties using a valorigraph



		70. 

		IS 12516 (Part 4) : 1996/ISO 5530-4

		Method for determination of physical characteristics of doughs made from wheat flour: Part 4 rheological properties using an alveograph (first revision)



		71. 

		IS 12711 : 1989

		Bakery products - Methods of analysis



		72. 

		IS 12741 : 1989

		Bakery products - Methods of sampling







		Specifications



		S. No.

		IS No.

		Title



		73. 

		IS 1009 : 2023

		Maida - Specification(third revision)



		74. 

		IS 1010 : 2021

		Semolina (suji or rawa) - Specification(second revision)



		75. 

		IS 10898 : 2023

		Fortified atta - Specification(first revision)



		76. 

		IS 10899 : 2023

		Fortified maida - Specification(first revision)



		77. 

		IS 10901 : 2022

		Protein-Rich (Paushtik) Atta – Specification (first revision)



		78. 

		IS 10902 : 2022

		Protein-Rich (Paushtik) Maida – Specification (first revision)



		79. 

		IS 1155 : 2022

		Atta – Specification(third revision)



		80. 

		IS 1156 : 2024

		Pearl barley – Specification (first revision)



		81. 

		IS 1157 : 2024

		Barley powder – Specification



		82. 

		IS 1318 : 1969

		Specification for edible tapioca flour (first revision)



		83. 

		IS 13662 : 2021

		Isabgol Husk – Specification



		84. 

		IS 13678 : 1993

		Isabgol – Specification



		85. 

		IS 17651 : 2021

		Soy nuts  – Specification



		86. 

		IS 17652 : 2021

		Soy Butter – Specification



		87. 

		IS 17673 : 2021

		Soy Amrakhand – Specification



		88. 

		IS 17780 : 2021

		Fortified rice-Specification



		89. 

		IS 17781 : 2021

		Vitamin mineral premix for manufacturing fortified rice kernels- Specification



		90. 

		IS 17782 : 2021

		Fortified rice kernels – Specification



		91. 

		IS 18140 : 2023

		Roasted bengal gram – Specification



		92. 

		IS 18226 : 2023

		Soy Dahi (Non-Dairy Product) – Specification



		93. 

		IS 18228 : 2023

		Soy Nuggets and Soy Granules – Specification



		94. 

		IS 18674 : 2024

		Tofu Specification



		95. 

		IS 2400 : 2022

		Besan – Specification (second revision )



		96. 

		IS 899 : 2022

		Tapioca sago (saboodana) – Specification (second revision)



		97. 

		IS 2404 : 1993

		Malt extract – Specification (second revision)



		98. 

		IS 3838 : 1966

		Specification for self – Raising flour



		99. 

		IS 4684 : 1975

		Specification for edible groundnut flour (Expeller Pressed) (first revision)



		100. 

		IS 6108 : 1971

		Specification for edible sesaitile flour (Solvent Extracted)



		101. 

		IS 6109 : 1971

		Specification for edible sesame flour (Expeller Pressed)



		102. 

		IS 6894 : 1993

		Malting barley – Specification (first revision)



		103. 

		IS 6895 : 1973

		Specification for barley malt



		104. 

		IS 7463 : 2004

		Wheat flour for use in bakery industry – Specification (Second Revision)



		105. 

		IS 7835 : 2013

		Edible medium - Fat soya flour – Specification (first revision)



		106. 

		IS 7836 : 2013

		Edible low - Fat soya flour – Specification (first revision)



		107. 

		IS 7837 : 2013

		Edible full - Fat soya flour – Specification (first revision) 



		108. 

		IS 9039 : 1979

		Specification for edible sunflower seed grits



		109. 

		IS 9130 : 1979

		Specification for edible spray dried potato flour



		110. 

		IS 9629 : 2004

		Maize atta, maize maida and maize suji – Specification (first revision)



		111. 

		IS 1005 : 1992

		Edible maize starch (Corn Flour) – Specification (third revision)



		112. 

		IS 1006 : 1984

		Specification for arrowroot starch (second revision)



		113. 

		IS 10065 : 1981

		Specification for roasted groundnut (peanut) kernels



		114. 

		IS 10597 : 1983

		Specification for soluble starch phosphate (Edible Grade)



		115. 

		IS 10769 : 1984

		Specification for wheat porridge



		116. 

		IS 10770 : 1984

		Specification for beaten rice



		117. 

		IS 10903 : 1984

		Specification for paushtik barley powder



		118. 

		IS 10900 : 1984

		Specificatjon for fortified barley powder



		119. 

		IS 11581 : 1986

		Specification for edible cottonseed flour prepared by liquid cyclone process



		120. 

		IS 13046 : 1991

		Sweet potato flour – Specification



		121. 

		IS 1319 : 1983

		Specification for edible tapioca starch (second revision)



		122. 

		IS 16489 : 2018

		Soymilk (non - dairy product) – Specification	



		123. 

		IS 16516 : 2018

		Bajra – Specification



		124. 

		IS 16518 : 2018

		Maize – Specification



		125. 

		IS 16519 : 2019

		Jowar – Specification



		126. 

		IS 16520 : 2018

		Barley – Specification



		127. 

		IS 16682 : 2018

		Ragi  – Specification



		128. 

		IS 16892 : 2018

		Sattu  –  Specification



		129. 

		IS 4875 : 1975

		Specification for edible groundnut flour (Solvent Extracted) (first revision)



		130. 

		IS 4876 : 1986

		Specification for edible cottonseed flour (Solvent Extracted) (first revision)







		Specifications (From FAD 24)



		S. No. 

		IS No.

		IS Title



		131. 

		IS 1011 : 2002

		Biscuits - Specification (fourth revision)



		132. 

		IS 1011 : 2002

		Biscuits (bi-lingual)



		133. 

		IS 10620 : 2023

		Ready dal vada mix –Specification



		134. 

		IS 10622 : 2023

		Ready dosa mix - Specification (first revision)



		135. 

		IS 11536 : 2022

		Processed cereal based complementary foods - Specification (third revision)



		136. 

		IS 1159 : 2023

		Baking powder - Specification (second revision)



		137. 

		IS 12575 : 2010

		Fried potato chips - Specification (first revision)



		138. 

		IS 13285 : 1992

		Guidelines for addition of essential nutrients to food



		139. 

		IS 16494 : 2017

		Foods for special dietary use for persons intolerant to gulten - Specification



		140. 

		IS 1668 : 1975

		Specification for lozenges (second revision)



		141. 

		IS 17504 : 2021

		Emulsified Sauces - Specification



		142. 

		IS 18246 : 2023

		Ready idli batter - Specification



		143. 

		IS 18253 : 2023

		Ready dosa batter - Specification



		144. 

		IS 18269 : 2023

		Ready dal vada batter - Specification



		145. 

		IS 2234 : 2023

		Ready idli mix - Specification (second revision)



		146. 

		IS 3839 : 1989

		Food yeast - Specification (first revision)



		147. 

		IS 7021 : 2017

		Protein - Rich food supplements for infants and pre - School children - Specification (first revision)



		148. 

		IS 7592 : 1989

		Peanut chikki (Candy) - Specification (first revision)



		149. 

		IS 9712 : 1981

		Specification for cakes



		150. 

		IS 8211 : 1976

		Specification for edible soya protein isolate



		151. 

		IS 8212 : 1976

		Specification for edible groundnut protein isolate



		152. 

		IS 8220 : 1976

		Specification for protein - Rich concentrated nutrient supplementary foods



		153. 

		IS 8222 : 1976

		Specification for edible leaf protein concentrate



		154. 

		IS 8555 : 1988

		Specification for bread rusks (first revision)



		155. 

		IS 8556 : 1988

		Specification for bun (first revision)



		156. 

		IS 8665 : 1977

		Specification for protein - Fortified bread



		157. 

		IS 9038 : 1979

		Specification for reconstitutable protein beverage food



		158. 

		IS 9487 : 1980

		Specification for `Ready-to-eat' protein-rich extruded foods



		159. 

		IS 9488 : 1980

		Specification for edible coconut protein concentrates



		160. 

		IS 10038 : 1981

		Specification for textured plant protein foods prepared by extrusion cooking



		161. 

		IS 1007 : 1984

		Specification for custard powder (second revision)



		162. 

		IS 1008 : 2004

		Sugar boiled confectionery - Specification (second revision)



		163. 

		IS 10619 : 1983

		Specification for seasoned, spiced and sweetened cashewnuts



		164. 

		IS 10621 : 1983

		Specification for jelebi mix



		165. 

		IS 11231 : 1985

		Specification for milk bread



		166. 

		IS 1158 : 1973

		Specification for corn flakes (first revision)



		167. 

		IS 12220 : 1987

		Specification for ready gulab jamun mix



		168. 

		IS H12220 : 1987

		Ready gulab jamun mix 



		169. 

		IS 12564 : 1989

		Fried jack fruit chips - Specification



		170. 

		IS 12566 : 1989

		Ready-to-eat extruded snacks - Specification



		171. 

		IS 12569 : 1989

		Potato french fries - Specification



		172. 

		IS 12574 : 1989

		Fried banana chips – Specification



		173. 

		IS 12895 : 1990

		Alga spirulina, food grade - Specification



		174. 

		IS 1317 : 1969

		Specification for edible tapioca chips (first revision)



		175. 

		IS 1320 : 1988

		Baker's Yeast



		176. 

		IS 13264 : 1991

		Ready khichdi mix - Specification



		177. 

		IS 13265 : 1991

		Ready vegetable pulav mix specification



		178. 

		IS 13266 : 1991

		Instant curried dal mix - Specification



		179. 

		IS 13267 : 1991

		Ready suji - Halwa mix - Specification



		180. 

		IS 13354 : 1992

		Ready upma mix - Specification



		181. 

		IS 1483 : 1988

		Specification for white bread (third revision)



		182. 

		IS 1484 : 1974

		Specification for rolled oats (Quick - Cooking Type) (first revision)



		183. 

		IS 1485 : 1993

		Macaroni, spaghetti, vermicelli and egg noodles - Specification (second revision)



		184. 

		IS 15271 : 2003

		Namkeen - Specification



		185. 

		IS 16496 : 2018

		Special dietary foods with Low - Sodium content (Including Salt Substitutes) - Specification



		186. 

		IS 16523 : 2018

		Soup powder – Specification



		187. 

		IS 17068 : 2019

		Guidelines for formulated supplementary foods for older infants and young children



		188. 

		IS 17510 : 2021

		General standards for ready-to-eat savouries



		189. 

		IS 1960 : 1979

		Specification for wheatmeal bread (second revision)



		190. 

		IS 2397 : 1988

		Specification for wafers (second revision)



		191. 

		IS 2639 : 1999

		Papad - Specification (third revision)



		192. 

		IS 2650 : 1975

		Specification for bombay halwa (first revision)



		193. 

		IS 3137 : 1974

		Specification for high-protein mixes for use as food supplements (first revision)



		194. 

		IS 3155 : 1965

		Specification for makhanna products



		195. 

		IS 3882 : 1966

		Specification for tomato ketchup



		196. 

		IS 6360 : 1971

		Specification for lacto bonbon



		197. 

		IS 6747 : 2018

		Chewing gum - Specification (second revision)



		198. 

		IS 7187 : 1989

		Ice cream cones - Specification (first revision)



		199. 

		IS 7482 : 1989

		Protein - Based beverages - Specification (first revision)



		200. 

		IS 7487 : 1986

		Specification for protein - Enriched biscuits (first revision)







		Terminology 



		S. No.

		IS No.

		Title



		201. 

		IS 2813 : 2018

		Terminology for foodgrains (third revision)



		202. 

		IS 6151 (Part 1) : 2020

		Storage management code Part 1 Terminology (first revision)



		203. 

		IS 9374 : 1979	

		Glossary of terms relating to flour milling industry



		204. 

		IS 4287 : 2022

		Starch – Glossary (third revision)







		 Terminology From FAD 24



		205. 

		IS 9216 : 1992

		Nutrition and nutritious foods glossary of terms (first revision)



		206. 

		IS 9328 : 1989

		Confectionery industry glossary of terms (first revision)



		207. 

		IS 9373 : 1979

		Glossary of terms relating to bakery industry







III. FOOD PROCESSING EQUIPMENT

		Equipment From FAD 24



		S. No. 

		IS No.

		IS Title



		208. 

		IS 14366 : 1996

		Food processing machinery - Dough mixers - Safety and hygiene requirements



		209. 

		IS 14367 : 1996

		Food processing machinery - Planetary mixers - Safety and hygiene requirements



		210. 

		IS 12230 : 1987

		Specification for sandwich bread moulds









 Aspect Wise Report

		Product                       :

		137



		Code of Practices       :  

		 16



		Methods of Test         :

		 50



		Terminology              :

		 07



		Dimensions                :

		



		System Standard        :

		



		Safety Standard         :

		



		Others                        :  

		



		Service Specification :  

		



		Process Specification :

		



		Unclassified               :  

		



		

		



		Total                          :                                                                             210



		Archived Standards
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ANNEX III

Composition of Foodgrains, Allied Products, and Ready-to Eat-Food Sectional Committee, FAD 16





Composition of FAD 16:



		Sl. No.

		Name of Organization

		Principal Member

		Alternate Member

		Category

		Attendance



		1. 

		ICAR–Central Institute of Post-Harvest Engineering & Technology, Ludhiana

		Dr. Nachiket Kotwaliwale (Chairperson)

		S

		NA



		2. 

		CSIR–Central Food Technological Research Institute, Mysore

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		3. 

		CSIR–Indian Institute of Toxicology Research, Lucknow

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		4. 

		Central Warehousing Corporation, New Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		G

		NA



		5. 

		Confederation of Indian Food Trade and Industry, New Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		6. 

		Confederation of Indian Industry, New Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		7. 

		Consumer Voice, Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		C

		NA



		8. 

		Consumer Guidance Society of India, Mumbai

		Fresh Nomination awaited

		Fresh Nomination awaited

		C

		NA



		9. 

		Defence Food Research Laboratory

		Fresh Nomination awaited

		Fresh Nomination awaited

		T

		NA



		10. 

		Directorate of Marketing and Inspection, Faridabad

		Fresh Nomination awaited

		Fresh Nomination awaited

		G

		NA



		11. 

		Directorate of Plant Protection Quarantine and Storage, Faridabad

		Fresh Nomination awaited

		Fresh Nomination awaited

		G

		NA



		12. 

		Food Corporation of India (FCI), New Delhi



		Fresh Nomination awaited

		Fresh Nomination awaited

		G

		NA



		13. 

		G B Pant University of Agriculture and Technology, Pantnagar

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		14. 

		ICAR–Central Institute of Agricultural Engineering, Bhopal

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		15. 

		ICAR–Central Institute of Post-Harvest Engineering and Technology, Ludhiana

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		16. 

		ICAR–Indian Institute of Pulses Research, Kanpur

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		17. 

		ICMR–National Institute of Nutrition, Hyderabad

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		18. 

		Indian Confectionery Manufacturer's Association, Noida

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		19. 

		Indian Institute of Technology, Kharagpur

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		20. 

		McCain India, New Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		21. 

		National Institute of Food Technology

Entrepreneurship and Management, Sonepat

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		22. 

		National Institute of Food Technology, Entrepreneurship and Management, Thanjavur

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		23. 

		National Institute of Technology, Rourkela, Odhisa

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		24. 

		National Sugar Institute, Kanpur

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		25. 

		Nestle India Limited, Gurugram

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		26. 

		Protein Foods and Nutrition Development Association of India, Mumbai

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		27. 

		Roller Flour Millers Federation of India, New Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		I

		NA



		28. 

		Sant Longowal Institute of Engineering and Technology, Longowal

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		29. 

		Tezpur University, Tezpur

		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		30. 

		Vasantdada Sugar Institute, Pune



		Fresh Nomination awaited

		Fresh Nomination awaited

		S

		NA



		31. 

		Warehousing Development and Regulatory Authority, New Delhi

		Fresh Nomination awaited

		Fresh Nomination awaited

		G

		NA



		32. 

		In Personal Capacity

		Fresh Nomination awaited

		Fresh Nomination awaited

		E

		NA



		33. 

		In Personal Capacity

		Fresh Nomination awaited

		Fresh Nomination awaited

		E

		NA



		34. 

		In Personal Capacity

		Fresh Nomination awaited

		Fresh Nomination awaited

		E

		NA
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ANNEX IV



SCOPE AND COMPOSITION OF PANELS UNDER FAD 16



FAD 16/Panel II ‘Storage of Foodgrains’



Scope: To review the existing standard on storage of foodgrains and develop new standard on the subject.



Composition:



CONVENOR – Shri I. C. Chadda (In Personal Capacity)



		Sl. No.

		Organization / Member

		Representative



		1. 

		Central Warehousing Corporation, Delhi

		Dr. Anurag Tripathi



		2. 

		CIPHET, Ludhiana

		Dr. Guru P N



		3. 

		CSIR - Central Food Technological Research Institute, Mysore

		Mr. Vivek Babu CS



		4. 

		Directorate of Marketing and Inspection,

Faridabad

		Ashish Mukherjee (Director of Laborataries)



		5. 

		Food Corporation of India (FCI), New Delhi

		Sh.	A.S.	Arunachalam,	Chief

General Manager (QC)



		6. 

		

		Shri Ravi Kumar Sinha, Deputy

General Manager (QC)



		7. 

		ICAR–Centre of Excellence for Soybean Processing, Bhopal

		D. Mangaraj



		8. 

		Indian Stainless Steel Development Association, Gurugram

		Mr. Rohit Kumar



		9. 

		

		Shri A K Sharma



		10. 

		WDRA, New Delhi

		Ms. Rachana Shalini



		11. 

		In Personal Capacity

		Dr. Mohan Rao



		12. 

		OSA Silo Manufacturers – Agro industries

Private Limited

		Nomination awaited



		13. 

		TATA Steel Limited, Maharashtra

		Nomination awaited



		14. 

		Adani Power Limited, Gujarat

		Nomination awaited



		15. 

		JSW Steel Limited, Maharastra

		Nomination awaited



		16. 

		B.G. Shirke Construction Private Limited

		Nomination awaited



		17. 

		Steel Authority of India (SAIL), New Delhi.

		Nomination awaited







FAD16/Panel 2/WG 1 'Sealed Silos'

Scope: New Standard on sealed silos for storage of foodgrains



Composition:

CONVENOR – Shri I. C. Chadda (In Personal Capacity)



		Sl. No.

		Organization / Member

		Representative



		1.

		ICAR - Central Institute of Agricultural Engineering, Bhopal

		Dr. Adinath Kate



		      2.

		ICAR - Central Institute of Post Harvest Engineering & Technology (CIPHET), Ludhiana

		Mr. Pankaj Kumar



		      3.

		ICAR - Indian Agricultural Research Institute, New Delhi

		Dr. D. Dhingra







FAD16/Panel 2/WG 2 ‘Review of Pre 2000 Indian Standards on Requirements for Foodgrains Storage Structures'

Scope: Revision of:



i)  Specification for outdoor steel bins for foodgrain storage

ii)  Specifications for outdoor aluminium foodgrain storage bins

iii) Specification for steel bins for grain storage

iv)  Specification for steel bins for domestic storage: Part 1 Gharelu kothi

v)  Code of practice for construction of polyethylene embedded earthen bins for bulk storage of foodgrains

vi)  General requirements for silos for grain storage: Part 1 constructional requirements"



Composition:

CONVENOR – Dr. Prasoon Verma (ICAR - Indian Institute of Pulses Research, Kanpur)



		Sl. No.

		Organization / Member

		Representative



		1.

		Defence Food Research Laboratory, Mysore

		Dr. Pal Murugan.M



		      2.

		In Personal Capacity

		Mr. Punit Chandra



		      3.

		In Personal Capacity

		Mr. S. C. Khurana















FAD16/ WG1 'Review of IS 11454, IS 6261, IS 11396, IS 12529’





Scope: Review of:



i) IS 11454: 1985 Method for measurement of carbon dioxide in the intergranular atmosphere

ii) IS 6261: 1971 Methods of analysis for detection of insect and rodent contamination in grains and milled products

iii) IS 11396: 1985 Test methods for determination of storability (Safe Storage Life) of foodgrains 

iv) IS 12529: 1988 Storage of foodgrains - Storage losses by insects - Methods for estimation



Composition:



		Sl. No.

		Organization / Member

		Representative



		1.

		ICAR - Central Institute of Post-Harvest Engineering and Technology, Ludhiana

		Mr. Guru P N



		2.

		CSIR - Central Food Technological Research Institute, Mysore

		Dr. Vivek Babu CS



		      3.

		In Personal Capacity

		Shri I.C. Chaddha







FAD16/ WG2 'Review of IS 10768’



Scope: Review of 10768 : 1984 'Method of test for quality characteristics of pulses'



Convenor:  Dr. Prasoon Verma, IIPR, Kanpur



Composition:



		Sl. No.

		Organization / Member

		Representative



		1. 

		IIPR, Kanpur

		Dr. Vaibhav



		2. 

		DFRL, Mysore

		Dr. Pal Murugan. M



		3. 

		CSIR - Central Food Technological Research Institute, Mysore

		Nomination Awaited



		4. 

		In Personal Capacity

		Dr. Punit Chandra



		5. 

		In Personal Capacity

		Dr. S. C. Khurana
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Annex V_ IS 6151 (Part 1) 2020.docx
IS 6151 (Part 1) : 2020  

Storage Management Code Storage Management Code

Part 1 Terminology (Corrections)

1. Section 2.1- Remove “satisfactory” and replace with the word “proper ”

2. Section 2.7- “storage” has to begin with an uppercase and replace with “Storage”

3. Section 2.7- Remove “polythene” and replace with the word “ HDPE or

polypropylene (PP) woven sack bags”

4. Section 2.11- Include the phrase “and fumigants” after the word “vapours”

5. Section 2.17- Remove “employment of fumigants for disinfection” and replace with the word “disinfection using fumigants”

6. Section 2.1- Remove “farmer’s” and replace with the word farmers’ 

7. Section 2.32.1- Remove “232.1” and replace with “2.32.1”

8. Section 2.32.2- Remove “house” and replace with the word “warehouse 

9. Section 2.34- add “insect pests before microorganisms”

10. Section 2.39- Include the phrase “or prophylactic treatments” after the word “sprays”
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FOREWORD



(Adoption clause will be added later)



The word ‘loss’ has been defined by the committee on losses of foodgrains during post-harvest handling as, reduction in food supply brought about by either reduction in weight or deterioration between two handlings and on the whole between two handlings between production and consumption. There are considerable losses during storage by insects, rodents, micro-organisms, birds and mites. Lack of adequate storage facilities and knowledge of safe storage cause enormous losses in quality and quantity. The assessment of storage losses at farm level or in commercial warehouses caused by stored grain insect pests has, since long been an intricate problem. Though various methods and number of formulae have been used to estimate the storage losses by insect, no standard procedures for estimating storage losses due to insects have been laid down which may be uniformly accepted and utilized by all agencies engaged in this work.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.  





Indian Standard 

STORAGE OF FOODGRAINS  STORAGE LOSSES BY

INSECTS  METHODS FOR ESTIMATION

(First Revision)





1 SCOPE



This standard lays down the methods for estimation of storage losses in foodgrains by insects.



2 REFERENCES



The following Indian Standards contain provisions which through references in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



		IS No.

		Title



		IS 2813 : 2018

		Terminology for Foodgrains (third revision)



		IS 14818 : 2017/

ISO 24333 : 2009

		Cereal and Cereal Products — Sampling (first revision)







3 TERMINOLOGY



For the purpose of this standard the definitions given in IS 2813 shall apply except definition of germ eaten grains, which is given as under:



a) Germ eaten grains — Kernels in which only germ part has been eaten/destroyed by stored grain insect pests.



b) Damaged grains — Kernels or pieces of kernels that are sprouted or internally damaged as a result of heat, moisture, weather or microbes. (see IS 2813)



c) Slightly damaged or touched — Kernels or pieces of kernels that are damaged or discoloured, superficially so as not to affect the quality of the material. (see IS 2813)



d) Insect damaged — Kernels that are partially or wholly bored by insects injurious to grain. (see IS 2813)



e) Weeviled grains — Weeviled grains are grain kernels that are partially or wholly bored by insects injurious to grain but do not include germ-eaten grains and egg-spotted grains. (see IS 2813)





4 METHODS



Four methods have been laid down for estimation of storage losses by insects. Any of these may be used.



4.1 Weevilled and Germ-Eaten, Grain Counting Method 



The insects such as rice weevil, lesser grain borer eat out the contents of the grain from within and result into weevilled grains. The Khapra beetle larvae prefer the germ portion of the grains and eat away the germ from outside.



4.1.1 Sample Size



A sample size of 50 grams shall be drawn .in accordance with the methods prescribed sampling methods. (see IS 14818)



IS 2814: 1978 or IS 3714: 1978, as the case may be.      



4.1.2 Procedure



a) Grain sample of 50 g is taken;



b) From which a random sample of 100 grains is drawn;



c) Out of these 100 grains, weevilled grains and germ eaten grains are sorted out and are separated from the samples;



d) Weevilled and germ eaten grains are counted and weighed separately; and



e) The 100 more purely health grains are randomly selected and weighed



4.1.3 Calculation 



 Percent mass loss is calculated as per the formula:



Mass Loss (%) = (W + G) – 100/S (W1 + G1) 



where, 



W = Percentage by number of weeviled grains 

G = Percentage by number of germ eaten grains 

W1 = mass of W grains (in grams) 

G1 = mass of G grains (in grams) 

S = mass of 100 healthy grains 



4.2 By Comparing Healthy Grains and Damaged Grains



4.2.1 Sample Size



A sample size of 50 grams shall be drawn in accordance with the prescribed sampling methods (see IS 14818)



4.2.2 Procedure



a) Hundred grains are randomly selected from the sample;



b) Out of these hundred grains, the number of damaged grains are separated and counted and the same are then weighed;



c) Then an equal number of healthy grains are selected and counted; and



d) One more separate set of hundred exclusively healthy grains is selected and weighed.



4.2.3 Calculation 



The loss due to insect pests is then calculated as per the formula



               Percent mass loss =  100

 Where,



n = mass of the equal number of healthy grains in grams,



n1 = mass of the number of damaged grains in 100 grains in grams, and



n2 = mass of 100 healthy grains in grams.



4.3 Counting and Weighing Method (Gravimetric Method)



4.3.1 Sample Size



A sample size of 50 grams or 1000 grains shall be drawn. (see IS 14818).



in accordance with the methods prescribed in IS 2814: 1978 or IS 3714: 1978, as the case may be.



4.3.2 Equipment



a) Weighing balance   0.5 grams to 1.5 kilograms range with an accuracy of 0.1 gram.



b) Enamelled plate



4.3.3 Procedure



The 1000 grains drawn as per the procedure described in 4.3.1 shall be separated into undamaged and damaged categories. Then count the grains of each category and weigh them. Record the following data:



a) Mass of 1000 grains,



b) Number and mass of undamaged grains, and



c) Number and mass of damaged grains.



4.3.4 Calculation



Percent mass loss =  100



where,



U = mass of undamaged grains in grams;

	

Nd = number of damaged grains;



D = mass of damaged grains, in grams; and



Nu = number of undamaged grains.



4.4 Standard Volume/Mass Method- to be deleted as method not relevant to insect damage

	

4.4.1 Sample Size



A sample size of 50 grams shall be drawn in accordance with the prescribed sampling standards.



 in IS 2814: 1978 or IS 3714: 1978, as the case may be.



4.4.2 Equipment



a) Test mass apparatus  For obtaining the standardized volume of grains.



b) Weighing balance  0.5 to 1.5 kilogram range with an accuracy of 0.1 gram.



c) Moisture meter



d) Sieve  For removal of insects, dust and other foreign matter.



4.4.3 Procedure



4.4.3.1 Form a base line figure between different moisture content and dry mass of foodgrains.



4.4.3.2 Sieve the sample and measure the moisture content. Measure the mass of a volume of the sample from the volume container. Repeat thrice and take the mean of the readings. Convert the mass to dry mass using the moisture content with the following, formula:



Moisture content on dry basis =  100



where



Wm = mass of moisture in grams, and



 = mass of dry matter in grams.



4.4.3.3 From the graph, find the dry mass of the sample at the same moisture content taken at the

time of storage.



Example:



If the moisture content and the dry mass of the sample was 12.0 percent, and 600 grams respectively, then on referring to Fig. 1 the dry mass would be 680 grams.
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FIG. 1 STANDARD BASELINE CURVE FOR DRY MASS OF A FIXED VOLUME OF GRAIN AT 

	DIFFERENT MOISTURE CONTENTS



Percent mass loss



=  100



= 100



= 11.8
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©) Number and mass of damaged grains.

4.3.4 Calculation
U.NG)~(D.N:
Percent mass loss = LW )ﬂ x100
where
U = mass of undamaged grains in grams;

Nd = number of damaged grains;
D = mass of damaged grains, in grams; and
Nu = number of undamaged grains.

4.4 Standard Volume/Mass Method
4.4.1 Sample Size
A sample size of 50 grams shall be_drawn in accor-

dance with the method prescribed in IS 2814 : 1978
or IS 3714 : 1978, as the case may be.

442 Equipment

a) Test mass apparatus — For obtaining the stan-
dardized volume of grains.

b) Weighing  balance — 0°S to 1°S  kilograms
range with an accuracy of O'l gra,

<) Moisture meter

3) Sieve — For removal of insects, dust and other
foreign matter.

4.43 Procedure

4.43.1 Form a base line figure between different
‘moisture content and dry mass of foodgrains.

4.43.2 Sieve the sample and measure the moisture
content. Measure the mass of a volume of the sample
from the volume container. Repeat thrice and take

Find textortools Q

4.43.3 From the graph, find the dry mass of the
sampic at the same moisture content taken at the
time of storage.

Example:

If the moisturc content and the dry mass
of the sample was 1270 percent, and 600 grams
respectively, then on referring to Fig. 1 the dry mass
would be 680 grams.
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Annex VII_Bakery  Glossary(1).xlsx


Annex VII_Bakery Glossary(1).xlsx
Clause wise updation

		Sr.No		Term		IS 9373:1979 Glossary of terms relating to Bakery
(Current Description of Terms)		Suggested Modified description		Reference

		2.1		Absorption		The amount of water absorbed and retained , expressed as percentage , of flour mass , that is required to produce an optimum dough		No Change Required

		2.2		Acetic Acid ( CH3COOH )		An organic acid , sour in taste ,colourless , and with sharp odour ; an active constituent of vinegar ; used in bread formula as mold / rope inhibitor .		No Change Required

		2.3		Acetone Peroxide		A chemical powder , which when added to flour in small quantities ( 1 to 45 mg / kg ) has the ability to improve its bread making quality . It is primarily a maturing agent but also has some bleaching action .		No Change Required

		2.4		Acid Value		It is the number of milligrams of potassium hydroxide required to neutralize free fatty acids present in 1 g of the fat , and is an indication of the extent of free fatty acids present in an oil or fat .		No Change Required

		2.5		Active Oxygen Method		A method for measuring the stability of fats and oils by bubbling air through the heated materials and measuring the formation of peroxides .

		2.6		Additive		An ingredient added to flour to improve its baking properties or shelf life .		Food additive is any substance intentionally added to food for a technological
purpose. This may be to improve shelf life, maintaining its nutritional qualities and
sensorial attributes (taste, texture, appearance). Food additives are not normally
consumed as a food by itself.		FSSAI

		2.7		Aeration ( Fat )		The process of incorporation of minute air bubbles in hydrogenated fat ; also known as creaming process .		No Change Required

		2.8		AgarAgar		A dried extract of red algae ( a sea weed ) used as a gelling agent .		Agar shall be a dried hydrophylic, colloidal polygalactoside extracted from Gelidiella species and
Gracilaria species or any other red algae species of the class Rhodophyceae and may be in bundles
consisting of thin, membranous strips or in cut, flaked, granulated, or powdered form and shall be
white to pale yellow in colour		

 
         
FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)


		2.9		Albumen		A class of protein , present in egg , that can be dissolved in water and is coagulable by heat .		No Change Required

		2.1 0		Aleurone Layer		A botanical term denoting the proteinaceous cellular layer which envelopes the endosperm and separates it from the bran or seed of the wheat kernel .		No Change Required

		2.11		Alveograph		A dough testing instrument that measures the resisshaped piece of tance to deformation and extensibility of a clamped disc dough , by forming a bubble , by means of air pressure applied from below the test piece at a constant temperature .		No Change Required

		2.12		Ammonia		A colloquial term generally used by biscuit bakers for ammonium bicarbonate .		NOT Required

		2.13		Ammonium Bicarbonate ( NH4HCO3 )		A white powder which on heating yields ammonia gas , carbon dioxide gas and water vapour . It is used in biscuit manufacture as a chemical aerating agent . It leaves no residue in the baked product and , therefore , imparts no off taste .		No Change Required

		2.14		Amylase		An enzyme that , in the presence of water , converts large molecules of starch to sugar ( maltose ) units .
 a ) α Amylase An enzyme , which , in the presence of water , converts starch molecules to maltose units .
 b ) B Amylase An enzyme , which in the presence of water , converts starch molecules to maltose and dextrin units .		No Change Required

		2.15		Amylograph		An instrument that measures the consistency or viscosity of a slurry of starchy flour and water as it is heated through a pre - determined cycle . The viscosity is measured by the resistance that
the slurry offers to a mixing paddle . It is used to measure the amylase activity of flours .		This instrument gives information on the gelatinisation and amylase activity of flour (Figure 5). It works by measuring the change of viscosity of a flour water paste on heating at a uniform rate. The test corresponds to ICC standard No. 126/1, ISO 7973 and AACC standard no. 22-10.		The Science of Bakery by WP Edwards

		2.16		Antimicrobial Agent		Any substance , usually a chemical or a mixture of chemicals , that has the ability to prevent or retard the growth of micro organisms .		No Change Required

		2.17		Antioxidants		Naturally occuring substances or synthetic chemical compounds which can retard the development of oxidative rancidity in fats and fat containing foodstuffs . Sugar and lecithin are examples of natural antioxidants , while butylated hydroxy anisole ( BHA ) , butylated hydroxy toluene ( BHT ) and dodecyl gallate are examples of chemical antioxidants .		No Change Required

		2.18		Antistaling Agents		Substances such as sodium stearate , polyoxyethylene monostearate and glyceryl mono stearate ( GMS ) , that retard the staling of baked products .		No Change Required

		2.19		Arrowroot Starch		2.19.1 Starch from the genus Maranta Linn , and Curcuma Linn .

 2.19.2 Industrial product corresponding to 2.19.1 obtained by wet milling from tuberous roots of various species of the genus Maranta Linn . and in particular of Maranta arundinacea Linn . and Curcuma augustifolia Roxb . 

NOTE 1 According to its geographical origin several designations of arrowroot exist :
 a ) West Indies arrowroot ;
 b ) Barbados , Jamaica or Bermuda arrowroot ; and
 c ) Saint Vincent arrowroot . 

NOTE 2 The use of the term arrowroot to designate other starches should be avioded . These products should be called starch accompanied by the name of the plant from which it is obtained .		Arrowroot starch is obtained from the rhizomes of the tropical plant Maranta arundinacea L. and related species cultivated in the West and East Indies, Australia and elsewhere. Arrowroot starch has been a home remedy for gastrointestinal disorders, especially in Britain, since it is reputedly the most digestible starch. It is made into puddings by heating it in milk and is blended with eight parts of wheat flour in arrowroot biscuits. It is also used in jellies, cakes and various infant and invalid food mixtures. 		William R. Mason, in Starch (Third Edition), 2009

		2.2 0		Ascorbic Acid ( Vitamin C )		A naturally occuring vitamin that is used in the baking industry as an improving agent . Its overall effect on the physical properties of dough depend both on its oxidizing and reducing actions .		No Change Required

		2.21		Ash Content		The amount of incombustible residue , left after incinerating a weighed amount of a material and expressed as percentage .		No Change Required

		2.22		Azodicarbonamide		A chemical in the form of powder which , when added to flour in small quantities ( 1 to 45 mg / kg ) has the ability to improve the bread making quality of flour . It is presently not permitted under the PFA rules .		Azodicarbonamide (ADA) is a fast acting oxidizing agent. Its action oxidizes
free SH groups in flour proteins and strengthens dough. This action is
particularly effective in modifying the dough properties of poor-quality flours by
improving the processing behavior and gas retention properties		Bakery Products Science and Technology

		2.23		Bake Test		A test designed to show the baking properties of flour when subjected to the parameters of bulk production , and carried out under controlled conditions .		Small experimental batches of product are made and baked to test for baking quality. Conditions and handling are carefully controlled to give accurate and reliable results. Test products are examined for serious problems, evaluated, and given a score.		Modified for better understanding

		2.24		Baking Loss		The loss of mass in a product as a result of baking . In the case of non fermented products , the difference in mass between the dough or batter from the moment when it is put in the oven and when it includes fat to the baking emerges as a baked product . This the loss of sheet or tin .		No Change Required

		2.25		Baking Powder		A balanced mixture of sodium bicarbonate and an acid . Baking powders when moistened and heated produce a leavening gas in batters and doughs . They should leave only tasteless , harmless residues . The acid substances commonly used are tartaric acid , cream of tartar , calcium acid phosphate , sodium acid pyrophosphate , and sodium aluminium phosphate .		No Change Required

		2.26		Baking Quality		The capacity of flour to produce a baked product . Bread making quality refers to baking quality of a flour used .		No Change Required

		2.27		Baking Soda		See 2.175 .

		2.28		Barm		A local liquid ferment used for fermenting the doughs in place of yeast .		Can be ignored,not frequently used

		2.29		Batter		A thin mixture of flour , water or milk , eggs , or any other permitted ingredients , such as is used for making cakes .		A thin mixture of flour , water or milk , eggs , or any other permitted additives , such as is used for making cakes 		Modified for better uderstanding

		2.3 0		Benzoyl Peroxide ( C6H5CO2 ) 202		A chemical powder that is added to flour in small quantities for its beneficial bleaching action .		Benzoyl peroxide is a food additive that can be used as a flour treatment agent. It oxidizes the naturally-occurring carotenoids in flour, which gives untreated flour a yellowish tint, and whitens the flour as a result.		Center for food Safety govt of Hongkong 

		2.31		Biscuits		A term generally used for that bakery product which is made from a dough which is sheeted , cut and baked immediately there after to a low moisture .		No Change Required

		2.32		Bleaching Agent		A substance added to flour to bleach out the pigment naturally present in flour and thereby give a whiter yellow appearance to the flour and the bread produced from it .		No Change Required

		2.33		Blending Capacity		The ability or capacity of a flour to carry proportion of low quality flour and still produce bread of satisfactory quality .		NOT required

		2.34		Bread		Baked aerated dough , the primary ingredients of which are flour , yeast , salt and water . It may also contain other permitted ingredients.		No Change Required

		2.35		Bread Making -		The overall process of converting flour into breadwhich generally consists of different stages like mixing , fermentation ,dough make up , proofing and baking .		No Change Required

		2.36		Brew		A mixture of water , yeast , yeast nutrients and varying amounts of flour used in some bread making processes .		No Change Required

		2.37		Brimac Process		A bread making process developed at the Bread Research Institute of Australia which uses mechanical action ( mixing ) to develop the dough to optimum physical state .		No Change Required

		2.38		Buckniess		A term used in baking technology to describe doughs that are too soft or too elastic for proper handling .		No Change Required

		2.39		Buckling		A defect which causes the crackers to warp during baking generally resulting in raised centres .		   Term not in use

		2.4 0		Buffering Value		The ability of a substance to maintain the pH of a solution , batter or dough at a constant level .		No Change Required

		2.41		Bulk Fermentation		For dough under fermentation , this is the period from the mixing stage to the dividing stage .		Bulk fermentation of bread dough – a bread making process in which mixed dough is left to rise for two hours or more until it is ready to be divided into pieces for final proof and baking. This gives the dough proteins time to unwind and develop more cross links. The fermentation time determines the optimum amount of yeast and maturing agents to use.

		2.42		Butylated Hydroxy Anisole ( BHA )		An antioxidant which has good ' carry over ' properties ( through the baking stage ) in baked combination with other products . It is used either by itself or in antioxidants or synergists		No Change Required

		2.43		Butylated Hydroxy Toluene ( BHT )		An antioxidant , used in the baking industry , either alone or in combination with BHA .		No Change Required

		2.44		Calcium Propionate		An inorganic salt used in small quantities , in bread to inhibit the growth of moulds and to some extent , rope .		No Change Required

		2.45		Caramel		A colouring matter ( dark brown colour ) obtained by the action of heat ( 170180 ° C ) and ammonia on sugar .		No Change Required

		2.46		Carbon Dioxide		The gas evolved by the action of yeast on fermentable sugars or by the action of baking powder in a baking process . For example , in a fermenting dough , carbon dioxide causes the dough to rise ( leaven ) . This is essential for the production of the desirable spongy grain and texture of bread crumb .		clear, tasteless, edible gas produced by yeast and when baking powder or other leavening agents are heated to inflate a batter or other bakery product.

		2.47		Cassava		Roots of tapioca plant ( Manihot palmata ) that are used for the production of starchy flour . It is also used as admixture with wheat flour for certain type of bakery products .		No Change Required

		2.48		Chorbywood Bread Process		Bread making process developed by the British Baking Industries Research Association , Chorbywood , UK , which uses high speed mixing for the optimal development of dough , thereby eliminating the need of bulk fermentation .		No Change Required

		2.49		Colour ( Flour )		A measure of the branny contaimination in flour and thereby milling efficiency . The colour of flour is determined by a special photoelectric instrument , as Kent Jones and Martin Colour Grader or Agtron Colour Instrument . Generally for this determination , Peker test is popular with bakers on account of quick colour comparison of flour .		No Change Required

		2.5 0		Composite Flour		A flour made by blending varying amounts of non wheat flour with wheat flour and used for production of baked goods that are traditionally made from wheat flour .		No Change Required

		2.51		Consistancy ( Dough )		The feel or firmness of a dough ( also called viscosity ) as measured by Farniograph or a similar instrument. It signifies the handling properties of a dough.		NO Change Required

		2.52		Continuous Process		In relation to bread making, refers to an automatic process that is essentially continuous from the mixing of the dough to the exit of the bread from the oven.		No Change Required

		2.53		Conventional Process		In relation to bread making, refers to older processes such as the straight dough or the sponge and dough pro cesses involving bulk fermentation.		No Change Required

		2.54		Cookie		A small sweet baked product. It includes items like small fancy cakes, biscuits, pastries, etc.		it can be further added "Can replace flour in cakes and may be used to lighten a strong flour. It has no gluten and therefore modifies the texture and structure of the product."

		2.55		Corn Flour		Flour obtained by milling of the grain of maize.		No Change Required

		2.56		Corn syrup		A sweetner prepared by hydrolysing maize starch by means of either acids or enzymes. It is the ‘commercial liquid glucose’ used in sugar and flour confectionery.		No Change Required

		2.57		Cream		In bakery trade the term ‘cream’ means basically a homogenous mixed preparation of hydrogenated fat or bakery shortening, icing sugar, flavours and permitted food colours with or without other ingredients in small proportions.		No Change requried

		2.58		Creaming		The action of whipping fat in a manner such that it will incorporate minute air bubbles and become light and creamy in texture. In baleries, fat is generally creamed with other ingredients such as sugar which facilitates the creaming process. Creaming Quality as applied to fat is the ability to absorb air during mixing.		No Change required

		2.59		Cream of tartar		Potassium acid tartarate; an acid substance, used as a chemical leavening agent.		No Change Required

		2.6 0		Crispness		Eating quality of biscuits which makes it crunchy to bite; opposite to soggy or soft.		No Changes Required

		2.61		Critical Mixing Speed		It is the lowest mixing speed of a dough mixer that can develop a dough in a mechanical development bread making process.		No Change Required

		2.62		Crumb Grain		The cell structure exhibiting size and shape of bread crumb determined by visual examination.		No Change Required

		2.63		Crumb Texture		The cell structure exhibiting hardness, coarseness and silkiness of bread crumb as determined by feel.		No Change Required

		2.64		Crust		The hard crisp outer surface of a loaf of bread. The crust colour indicates the degree of baking.		No Change Required

		2.65		Cupping		A defect which causes biscuits to warp during baking and the sides to rise. This is the opposite of ‘buckling’.		 Term not in use

		2.66		Cutting Machine		A machine used for cutting the dough sheet into specified sizes and shapes for biscuits. It consists of one or more sets of rollers, which sheet out the dough and a cutting section which simultaneously cuts out the biscuits and embosses them with an appropriate design.		No Changes Required

		2.67		Cysteine		A naturally~occuring amino ‘acid that contains sulphur. It is used in the baking industry, particularly in chemical development bread-making process, because of its ability to reduce the mixing require ment for optimum dough development. It is, however, not permitted, as yet, under the PFA rules.		No Changes Required

		2.68		Degradation		Breakdown of large molecules of any substance into smaller fragments. Here it pertains to the breakdown of starch by amylases or proteins by proteases.		No Changes Required

		2.69		Denaturation		The destruction of the natural properties of proteins by physical or chemical means. An example of denaturation is the cooking of flour proteins in dough to produce the semi-rigid structure of bread - a thermal denaturation of proteins.		No Changes Required

		2.7 0		Desiccated Coconut		The shredded and dried kernel of the coconut. It is often added to bakery products.		NOT required

		2.71		Developer Mixer		A dough mixer that is used to develop the dough to its optimal physical state for bread-making.		No Changes Required

		2.72		Dextrins		Modified starch prepared from starch by heat treatment in the dry state, with or without the addition of small quantities of chemical reagents.		further it can be added "Modified starch prepared from starch by heat treatment in the dry state, with or without the addition of small quantities of chemical reagents.The presence of some dextrins in bread and fermented doughs is beneficial, but at high levels they make the crumb sticky, causing problems with slicing."

		2.73		Diastatic Activity		In flour quality evaluation, it is the measure of the activity of the starch degrading enzymes of the flour. It can be expressed in terms of the maltose ( sugar ) produced or in terms of tlie peak viscosity in the Amylograph test.		No Changes Required

		2.74		Dilatation of Fats		When fats change from solid to liquid at the same temperature, there is an increase in volume. Measurement of this increase is used to estimate the amount of solid fat present in a mixture at any given temperature.		No Changes Required

		2.75		Divider		A machine used in bread-making to divide a large piece of dough into desired size pieces.		No Change Required

		2.76		Dough		A mixture of flour, water and other ingredients developed to optimum consistency and viscosity. It is used for producing bread or other bakery products.		No Change Required

		2.77		Dough Development		The elaboration of the physical properties of a dough that are the best for the production of bread. This can be achieved by fermentation as in dough ripening or maturing, by mixing as in mechanical development or by a combination of certain chemicals and mixing as in chemical development.		No Change Required

		2.78		Dough Expansion Test ( Pelshenke )		The time required for a dough ball made from wheat meal, water and yeast and suspended in water at 30°C to disintegrate. It is a rough measure of the quality of wheat protein for bread-making and is used in screening for baking quality~in new varieties of wheat during the early generations.		No Change required 

		2.79		Dough Maturing Agents		Chemical substances such as potassium bromate, potassium iodate, ascorbic acid ( Vitamin C ) which when added to dough in small amount improve the handling and bread making quality of the doug		No Change required

		2.8 0		Dough Tests		Tests made on doughs to obtain information on the bread-making quality of the flour or to determine the effects of various added ingredients.		No Change required

		2.81		Electrophoresis		A method for separating components of a complex mixture of substances by permitting them to migrate under the influence of an applied electric current. The rate of movement will depend on the charge per unit mass of each component in a mixture.		No Change required

		2.82		Emulsifying Agent		A substance that assists in the dispersion and suspension of an oil in water, for example, glycerol monostearate (G&IS).		No Change required

		2.83		Energy Input		The energy that is absorbed by a dough during mechanical development by mixing.		No Change required

		2.84		Enzyme		A protein that has the ability to speed up a biological reaction without itself undergoing any change, also known as biological catalyst.		No Change required

		2.85		Ethyl Vanillin		It is a white crystalline synthetic powder, which resembles purevanilla in flavour andis used as a substitute for it.		No Change Required

		2.86		Extensograph		An instrument for measuring the elastic properties of bread doughs. The instrument stretches a cylinder of dough ( ~approximately 4 cm x 15 cm ) held at the two ends, by a hook engaging the dough piece in the middle and measures the resistance of the dougrl to extension. In some countries the instrument is used to measure the quality of wheat flour for bread-making.		No Change Required

		2.87		Extraction Rate		The percentage of product obtained from a given amount of raw material. For example, 50 percent extraction rate means 500 kg of milled hour from 1 000 kg of wheat.		No Change Required

		2.88		Farinograph		An instrument that mixes flour and water into a dough and produces a record of the resistance that the dough offers to the mixing blades during the mixing cycle. It also indicates the water absorption power of the flour under test and also the mixing tolerance.		No Change Required

		2.89		Fat		A chemical constituent of plant or animal tissues comprising esters of various fatty acids and glycerol. In cereal technology, it may refer to the natural flour fat or the fat ( shortening ) that is added in the bread formula.		No Changes Required

		2.9 0		Ferment		A mixture of water, yeast, yeast nutrients and occas sionally a small amount of flour that is allowed to ferment for several hours prior to being used for the production of bread dough.		No Changes Required

		2.91		Fermentable Carbohydrate		Any carbohydrate ( sugar ) that may be used by yeast to produce carbon dioxide.		Not Necessary

		2.92		Fermentation		Decomposition for organic substances by micro-organisms or enzymes as of sugar by yeast to ethyl alcohol and carbon dioxide. In bread making, fermentation is used to leaven(rise) the dough and to produce substances that are important for bread flavour.		No changes Required

		2.93		Fermentation Tolerance		The ability of a dough to retain its desirable properties even after extended formentation periods; an important measure of bread-making quality of flour.		No Changes Required

		2.94		Floor Time		Short fermentation time allowed in bread-making between the final mixing and dividing.		No Changes Required

		2.95		Formula		The ingredients that are mixed together to form a dough. It is also known as recipe.		No Changes Required

		2.96		Foxy		This is a term used when the baked bread comes out dark red in colour signifying either high maltose in flour or less fermentation.		Not Necessary

		2.97		Fructose		A monosaccharide sugar found in sweet fruits and in honey; also alled fruit sugar.

		2.98		Fungus		A group of micro plants which are generally parasitic in habit. The class includes moulds and mildews which are the cause of spoilage in baked products.		No Changes Required

		2.99		Gas Production Ability		The ability of a bread dough to produce carbon dioxide during fermentation. It is used in the assessment of bread making quality of flour.		No Changes Required

		2.1 00		Gas Retention		The ability of a bread dough to retain the gas (carbon dioxide) produced during fermentation. It is used in the assessment of bread-making quality of flour.		No change required

		2.101		Gassing Power		Measure of the ability of a bread dough (including all ingredients) to produce gas (carbon dioxide) that is required for leavening (rising). This is also a measure of baking quality of flour.		The term appears to be outdated in current industrial practices.

		2.102		Gelatine		An animal protein, which has the property of swelling in cold water and dissolving in hot water. It is gummy by nature. When hot solutions of gelatine are cooled, they form jellies.		The current definition is a good starting point, but we can make it broader by including "Gelatine is one of the most versatile of gelling agents. It is used as the
gel in bakery fillings and icings.		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

		2.103		Gelatinization		The breakdown of the granular structure of starch as by heating a starch slurry or a dough. The starch granules swell and subsequently burst. Gelatinization is important in relation to the development of crumb structure of bread.		No change required

		2.104		Genetic		Pertaining to characters that are inherited.		Not used

		2.105		Germ		The embryo in a cereal grain which grows into the new plant.		No change required

		2.106		Glassine		This is a super calendered, smooth, dense, transparent or semitransparent sheet of paper used as a protective wrapper. The paper is grease resistant and has a high resistance to the passage of air and other vapours.		No change required

		2.107		Gliadin		The fraction of wheat flour proteins that can be dissolved in a 70 percent solution of ethyl alcohol. It is also classified as prolamine. It provides elasticity to dough.		No change required

		2.108		Globulin		The fraction of wheat flour proteins that can be dissolved in dilute salt solution.		No change required

		2.109		Glucose		A monosaccharide sugar, occuring naturally in some fruits. It is the sugar that is formed in the degradation of starch of flour by yeast enzymes.		No change required

		2.11 0		Gluten		The rubber like yellowish grey proteinaceous material that remains after the water solubles and starch are washed out of dough in a stream of water. It is a mixture of the two proteins glaidin and glutenin.		No change required

		2.111		Gluten Swelling Test		A test for breadmaking quality which determines the volume of gluten swollen in a dilute solution of lactic acid, also known as 'Berliner test' and is similar to the 'Sedimentation test'.		No change required

		2.112		Glutenin		The fraction of wheat flour proteins that is insoluble in water, salt solution, or 70 percent ethyl alcohol solution, but is soluble in dilute alkali. It provides strength to dough.		No change required

		2.113		Glyceryl Monostearate (GMS )		It is used as a 'fat extender' and as a 'bread softener', as it has excellent emulsifying properties and shows an affinity for both fat and water.		No change required

		2.114		Golden Syrup		A partly refined sugar syrup made from partial inversion of sugar (sucrose) using acid or enzyme or both. It has a nice golden brown colour and is used in baked goods for its colour forming and flavouring qualities.		No change required

		2.115		Granulation		The coarseness or fineness of a powder such as flour or sugar. In baking technology, it pertains to the particle size and size distribution of the flour.		No change required

		2.116		Greaseproof Paper (GP)		This is a protective wrapping paper used for wrapping food products and other articles.		No change required

		2.117		Hard Dough		Doughs from which semisweet biscuits are made. The doughs are fairly firm to the touch.		It can be further extended to incorporate " Hard dough normally contains a
lower level of fat and/or sugar. "		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

		2.118		Hard Wheat		Wheat which, as a result of variety of breeding in combination with environmental factors during growth, has a vitreous endosperm, generally considered an advantage for the production of bread making flours, as the protein content is generally superior in quality and quantity.		No change required

		2.119		Hardened Oils		Synonymous with hydrogenated oils.		Not used

		2.12 0		Hops		A leavening agent prepared from hops leaves and popular with small bakers.		No change required

		2.121		Hydration		The absorption or uptake of water by solid materials like flour. In bread making, two aspects of hydration are important. The total amount absorbed (hydration capacity) by the flour and the rate at which it is absorbed (rate of hydration).		No change required

		2.122		Hydrolysis		The degradation of large molecules, such as starch or proteins, into smaller fragments with the direct involvement of water in the process.		No change required

		2.123		Icing		A coat of sugar that is used to dress baked products.		No change required

		2.124		Improving Agent		Any substance that is added to flour or to dough to improve its performance during bread making and to improve the quality of the bread that can be produced from the flour.		No change required

		2.125		Inactivation (Enzyme)		The destruction of the natural catalytic activity of the enzyme by chemical or physical means.		No change required

		2.126		Intermediate Proof		The stage in the bread making process where the dough is allowed to rest (relax) for short period up to 12 minutes between the dividing and moulding. Also referred to as 'first proof'.		No change required

		2.127		Iodine Value		An indication of the degree of unsaturation of oils or fats . It is measured as the percentage of iodine that is absorbed by the oil or fat on the basis of its own mass .		No change required

		2.128		Knock Back		The punching or kneading of the dough during bulk fermentation to expel some of the carbon dioxide and improve subsequent fermentation.		No change required

		2.129		Kraft		A term used for strong papers primarily used for wrapping, manufactured from longfibred raw material and pulped by sulphite process.		No change required

		2.13 0		Lactic Acid		The organic acid formed by Lactobacilli fermentation, for example, when milk sours. It is also produced during dough fermentation and is considered to be important in bread flavour.		No change required

		2.131		Leavening Agent		Any substance such as yeast or sodium bicarbonate, used to raise or leaven dough by producing carbon dioxide.		No change required

		2.132		Lecithin		Belongs to the class of substances known as lipoids, which are combinations of fat with nitrogen containing substances and phosphorous. It is normally extracted from soyabean. It is also present in egg yolk. It acts as an emulsifier and is close to fat in chemical composition.		No change required

		2.133		Loaf Volume		The volume of a loaf of bread. It is one of the main criteria of bread quality.		No change required

		2.134		Make Up Stage		A stage in the breadmaking process from dividing to moulding of the dough pieces.		No change required

		2.135		Malted Cereal Flour		Flour produced by grinding malted (sprouted or germinated and dried) wheat and barley and used as an adjunct to bread flour to improve its gassing power.		No change required

		2.136		Maltose		A disaccharide sugar obtained by the action of amylases on starch. It comprises two glucose units and is the main fermentable sugar in dough.		No change required

		2.137		Maltose Value		An index of diastatic activity of flour. It is measured as the number of milligrams of maltose produced from 10 g of flour under standardized conditions.		No change required

		2.138		Margarine		A product which resembles butter in consistency, butter fat and colour, except that it contains no hydrogenated vegetable oils.		 Replace definition "An emulsion of vegetable oil product with water. It shall be free from added colour and flavour, rancidity, mineral oil and animal body fats. It may  contain common salt not exceeding 2.5 percent."		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

		2.139		Maturing Agent		Any substance, usually a chemical (for example potassium bromate), that is added to flour or dough to improve the breadmaking quality of the flour.		Replace term  'Maturing Agent' with 'Oxidizing Agent'		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

		2.14 0		Mechanical Development Baking Method		A baking method which uses vigorous mixing instead of a long fermentation period for the development of a dough with the optimum handling characteristics.		No change required

		2.141		Mixing Time		Time required to mix a dough to a proper consistency for bread making.		No change required

		2.142		Mixing Tolerance		The ability of a dough to withstand extended mixing without showing major changes in physical properties.		No change required

		2.143		Mixograph		An instrument used for evaluating the dough mixing properties of wheat flour as a part of breadmaking quality evaluation. It measures and records the resistance that the dough offers to the pins of the mixer while the dough is mixed.		No change required

		2.144		Monocalcium Phosphate		A chemical substance added to dough as a yeast nutrient. The main nutrients provided by this substance are calcium and phosphorous.		It can be further extended to incorporate "Monocalcium phosphate monohydrate (Ca(H2PO4)2. H2O) is a nucleating leavening acid and reacts quickly, typically during mixing."		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

		2.145		Moulding Stage		A stage in the breadmaking process where the dough piece is sheeted and rolled before being placed into the baking pan.		No change required

		2.146		Oil of Lemon		An essential oil obtained from the fresh peel of lemon.		Not required

		2.147		Oil of Orange		An essential oil obtained from the peel of orange.		Not required

		2.148		Oven Spring		Increase in the volume of the dough during baking. This is equal to the volume of the baked loaf minus volume of the dough when put in the oven.		It can be further extended to incorporate "Excessive oven spring is a sign of insufficient final proving. A moderate amount of oven spring is a good sign."		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

		2.149		Oxidation		One of the ways by which the handling properties of dough can be improved so as to improve the quality of bread. It is brought about by substances referred to as oxidants, improvers or maturing agents.		No change required

		2.15 0		Panning		The stage in the breadmaking process when the moulded dough piece is placed in the baking pan or tins.		No change required

		2.151		Patent Flour		The portion of a straightrun flour, better in colour and with a lower ash content than the remainder of the flour. The first processes used to make such flour were patented and hence the name.		It can be further extended to incorporate "A patent flour can be produced from the grist of baker’s grade or higher flours. The resulting flour will not only be whiter it will have a lower protein content. The quality of the protein will be higher."		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

		2.152		Pekar Test		A test of flour quality made by comparing the colour of a flour against a standard sample. Each sample is placed side by side on a flat rectangular piece of wood, pressed down to a smooth surface and compared with the standard.		No change required

		2.153		Physical Dough Test		Wheat quality tests that are based on a measurement of some physical properties (for example elasticity, viscosity, resistance to extension) of a dough produced by mixing flour and water and other ingredients as required.		No change required

		2.154		Plane Sifter		A sifting machine consisting of a number of super imposed sieves gyrating together in a horizontal plane, having a rotary motion.		No change required

		2.155		Pliable		Easily bent or moulded, flexible. It pertains to dough that can be readily moulded into loafsize piece.		No change required

		2.156		Pneumatic Conveying		The transporting of material in enclosed tubes using air under negative or positive pressure as the conveying medium.		No change required

		2.157		Potassium Bromate		A chemical substance (salt) comprising of potassium, bromine, and oxygen (KBrO3) that is used in the baking industry as a dough maturing agent (improver). It is a slow improver.		No change required

		2.158		Potassium Iodate		A chemical substance comprising of potassium, iodine, and oxygen (KIO3) that is used in the baking industry as a dough maturing agent (improver). It is comparatively a fast improver.		No change required

		2.159		Proofing		The stage in the bread making process when the dough is allowed to rise under the action of carbon dioxide produced by fermentation.		 It can be further extended to incorporate "Typically 90% of the bread volume is achieved in the proofer with a further 10% from the oven spring"		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

		2.16 0		Protease		An enzyme (biological catalyst) that brings about a breakdown of proteins. In the baking industry, this enzyme from cereal or fungal sources is used to improve the handling properties of dough.		 It can be further extended to incorporate "It is a flour treatment agent,Stabilizer, tenderizer, flavour enhancer."		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

		2.161		Protein		One of the chief constituents of plant and animal tissues containing carbon, hydrogen, oxygen, nitrogen, and frequently sulphur. In wheat, protein is important for baking and nutritional qualities.		No change required

		2.162		Rancidity		The spoilage of oils and fats resulting in a deterioration of flavour. Rancidity may be of two types. One type is caused by combination with oxygen and is known as oxidative rancidity. The other is caused by the breakdown of the fat triglyceride units and is called hydrolytic rancidity.		No change required

		2.163		Reducing Agent		A chemical substance that is capable of adding hydrogen or removing oxygen from another substance, hence reducing it. Also, in some instances, it is capable of splitting chemical bonds. In baking, it usually refers to agents, for example cysteine, that can break (cleave) the disulfide bonds in flour proteins. In chemical or mechanical development of doughs, it helps in reducing the mixing time.		No change required

		2.164		Ripening		The development of proper physical properties of required breadmaking during fermentation.		No change required

		2.165		Rope		A bacterial infection occurring in bread during periods of hot weather. First sign of a rope is a sour 'fruity' odour followed by a stickiness in the crumb and darkening of crumb colour usually in patches. Rope can become evident within 24 hours after baking. This can be controlled by high standards of cleanliness and by use of suitable anti		No change required

		2.166		Ropy Bread		Bread in which certain spore forming bacteria (mostly Bacillus subtilis and related species) have developed during storage, with the effect that the bread produces a characteristic smell and shows in its interior characteristic signs of decay; these may include the conversion of the crumb into a moist, sticky substance, leaving slimy threads when extended.		No change required

		2.167		Rotary Moulding Machine		A biscuit forming machine in which an engraved roller is used to form the biscuit.

		2.168		Rounding		A stage in the bread making process when the sealed or divided dough pieces are shaped or rounded to provide a skin around the dough to hold the gas produced by fermentation and to eliminate stickiness.		No change required

		2.169		Rye Bread		Bread made of coarse or not too fine meal milled from rye, with no intentional addition of any other cereal.		No change required

		2.17 0		Sedimentation Test (Zeleny)		A wheat protein quality test (for breadmaking) in which the flour is suspended and allowed to swell in a solution of lactic acid. The volume of the sediment (in millilitres) consisting of swollen gluten and starch, after standing for a predetermined period, is the sedimentation value.		No change required

		2.171		Shortening		A fat used to impart crispness and flakiness to biscuits and softness to bread crumbs.		It can be further extended to incorporate "The major functions of shortening include imparting tenderness, flavor, mouthfeel, and shortening to the gluten network. The use of shortening will also yield dough, increased melting point, and extended shelf-life."		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

		2.172		Sifting		The process of passing pulverised substance through fine perforated screens or meslies in order either to remove large impurities or to properly blend a mixture of powders or to grade a substance according to particle size.		No change required

		2.173		Slack Dough		A dough that is too loose or too weak for proper handling in the breadmaking process. It is also termed as 'Bucky'.		No change required

		2.174		Slip Point		The temperature at which a solid fat melts into a liquid.		No change required

		2.175		Sodium Bicarbonate (NaHCO3)		A white powder much used as a chemical leavening agent. It releases only part of its carbon dioxide gas on heating. Reaction with an acid substance releases all the available carbon dioxide. It is an essential constituent of baking powders.		No change required

		2.176		Sodium Diacetate		A chemical added to dough to prevent or slow down the development of mould in bread.		No change required

		2.177		Sodium Propionate		A chemical added to dough to prevent or slow down the development of mould in bread.		No change required

		2.178		Soft Wheat		Wheat which, as a result of variety or breeding in combination with environmental factors during growth, has a white or opaque endosperm; generally considered more suitable for the production of cake and biscuit flours.		No change required

		2.179		Solid Fat Index		A property of a mixed fat that relates to the proportion of solid fat in the mixture.		No change required

		2.18 0		Sponge and Dough Process		A breadmaking process that uses two stages to prepare the dough. In the first stage, the sponge is made of 50 to 75 percent of flour, 35 to 50 percent of water, part of sugar, and yeast nutrients and is allowed to ferment for 3 to 4 hours. In the second stage, the fermented sponge is placed in the mixer, and the remaining ingredients added, and the final dough is mixed. This is called the dough stage.		No change required

		2.181		Staling		The complex changes that occur in bread during storage after baking that lead to loss of freshness or hardening to the point where the bread loses its edible quality.		 It can be further extended to incorporate "Staling leads to decreased crumb moisture, increased crust moisture, increase crumb crumbliness, loss of flavor, increased starch crystallinity, decreased soluble starch,increased firmness, decreased hydration capacity of crumband decreased enzyme susceptiblity."		Advances in Baking Technology  Edited by  BASIL S. KAMEL and CLYDE E. STAUFFER 


		2.182		Starch		A major constituent of wheat flour containing carbon, hydrogen, and oxygen.		Replace this definition "Starch is a glucose polymer occurring in granular form in certain plant species, notably seeds (e.g.  cereals, pulses, corn, wheat, rice, beans, peas) and tubers (e.g. tapioca, potato). The polymer consists of linkedanhydro-alpha-D-glucose units. Native starch is separated by processes that are specific for  each raw material."		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

		2.183		Starch Damage		Disruption of the natural structure of the starch granules by biochemical (amylases), chemical (alkali), or physical (grinding or milling) measures.		No change required

		2.184		Steoryl-2-Lactylate		A fatlike substance that is added to dough to improve its handling properties and thereby improve the quality of the bread. These are either sodium (SSL) or calcium (CSL) lactylates.		No change required

		2.185		Straight Dough Process		A bread making process in which the dough is made by a single mixing of all the ingredients.		No change required

		2.186		Straight Run Flour		A grade of flour produced by combining together all the basic flour streams made in a mill.		No change required

		2.187		Strength of Flour		The capacity of a flour to produce well leavened loaves of large bold volume, which is a desirable characteristic of breadmaking flour.		No change required

		2.188		Strong Flour		A flour that takes up a relatively large quantity of water and produces a dough that requires a relatively long mixing for proper development. Usually a flour of high quality for breadmaking, but unsuitable for biscuit and cake manufacture.		No change required

		2.189		Supplement		An additive added to flour or dough to improve nutritional qualities, processing, edible, or nutritional qualities.		Replace term  'Supplement' with 'Additive'

		2.19 0		Swift Test		Also known as 'Aeration Test' and is an indication of the suitability of the fat.		No change required

		2.191		Viscosity Test		A test based on the determination of the viscosity (thickness, consistency, resistance to flow) of a mixture or a solution of a substance and water. In flour testing, sometimes used as a measure of baking quality.		No change required

		2.192		Votator		A heat exchanger in which it is possible to effect simultaneously all the physical treatment necessary to produce highgrade smooth shortenings and margarine in a continuous operation.

		2.193		Weak Flour		A flour that takes up a relatively small quantity of water and produces a dough that requires a relatively short mixing for development. Usually a flour of low quality for breadmaking, but preferable for biscuits and cake making.		No change required

		2.194		Wheat Bread		Bread made of flour or meal milled from wheat, with no intentional addition of another cereal.		No change required

		2.195		Wheatmeal Bread		Bread made of wheat meal, that is, meal containing part or all of the kernal, with or without the germ.		No change required

		2.196		Wholemeal Bread		Bread made of whole meal, that is, meal containing all parts of the kernel, including the germ.		No change required

		2.197		Yeast		Any of the family of fungi (Saccharomyces cerevisiae) that can grow in the presence of starch or sugar to produce carbon dioxide (and alcohol); used as a leavening agent in bread. It is used in the baking industry in compressed form (fresh) or dry powdered form (granules).		No change required

		2.198		Yeast Nutrient		Inorganic substances required for proper yeast activity (for example, nitrogen and phosphorous).		No change required

		2.199		Yellow Pigment		A natural yellow pigment in flour which is desirable for white color and is mainly xanthophyll. It detracts from the usually bleached by chemicals such as benzoyl peroxide.		No change required

		1		Gelling 
agent
				A food additive, which  gives a food texture through  formation of a gel.Used for Gel formation.		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

		2		Glazing 
agent
				A food additive, which when applied to the external surface of a food, imparts a shiny appearance or provides a protective coating. Used for Glazing, sealing, coating, surface�finishing, polishing, and film- forming.		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

		3		Adulterant

		4		Dried Egg White				In practice, various forms of dried albumen are used. These have the advantage that they can be thoroughly tested bacteriologically before use. The form most commonly used in confectionery is dried egg white.

		5		Amylopectin

		6		Angel Cakes

		7		Amino Acids

		8		Activated dough development				Activated dough development was a no time dough process that
relied on L-cysteine and potassium bromate. Not used since potassium
bromate has been struck off.		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

		9		Carbohydrates

		10		Cracker

		11		Falling Number Test

		12		Elasticity











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































http://sr.no/

Grouping of terms



		Category		Sr no.		Term		IS 9373:1979 Glossary of terms relating to Bakery
(Current Description of Terms)		Suggested Modified description		Reference

		Additives		2.2		Acetic Acid ( CH3COOH )		An organic acid , sour in taste ,colourless , and with sharp odour ; an active constituent of vinegar ; used in bread formula as mold / rope inhibitor .		No Change Required

				2.8		AgarAgar		A dried extract of red algae ( a sea weed ) used as a gelling agent .		Agar shall be a dried hydrophylic, colloidal polygalactoside extracted from Gelidiella species and Gracilaria species or any other red algae species of the class Rhodophyceae and may be in bundles consisting of thin, membranous strips or in cut, flaked, granulated, or powdered form and shall be white to pale yellow in colour		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)


				2.13		Ammonium Bicarbonate ( NH4HCO3 )		A white powder which on heating yields ammonia gas , carbon dioxide gas and water vapour . It is used in biscuit manufacture as a chemical aerating agent . It leaves no residue in the baked product and , therefore , imparts no off taste .		No Change Required

				2.2 0		Ascorbic Acid ( Vitamin C )		A naturally occuring vitamin that is used in the baking industry as an improving agent . Its overall effect on the physical properties of dough depend both on its oxidizing and reducing actions .		No Change Required

				2.22		Azodicarbonamide		A chemical in the form of powder which , when added to flour in small quantities ( 1 to 45 mg / kg ) has the ability to improve the bread making quality of flour . It is presently not permitted under the PFA rules .		Azodicarbonamide (ADA) is a fast acting oxidizing agent. Its action oxidizes
free SH groups in flour proteins and strengthens dough. This action is
particularly effective in modifying the dough properties of poor-quality flours by
improving the processing behavior and gas retention properties		Bakery Products Science and Technology

				2.3 0		Benzoyl Peroxide ( C6H5CO2 ) 202		A chemical powder that is added to flour in small quantities for its beneficial bleaching action .		Benzoyl peroxide is a food additive that can be used as a flour treatment agent. It oxidizes the naturally-occurring carotenoids in flour, which gives untreated flour a yellowish tint, and whitens the flour as a result.		Center for food Safety govt of Hongkong 

				2.42		Butylated Hydroxy Anisole ( BHA )		An antioxidant which has good ' carry over ' properties ( through the baking stage ) in baked combination with other products . It is used either by itself or in antioxidants or synergists		No Change Required

				2.43		Butylated Hydroxy Toluene ( BHT )		An antioxidant , used in the baking industry , either alone or in combination with BHA .		No Change Required

				2.44		Calcium Propionate		An inorganic salt used in small quantities , in bread to inhibit the growth of moulds and to some extent , rope .		No Change Required

				2.144		Monocalcium Phosphate		A chemical substance added to dough as a yeast nutrient. The main nutrients provided by this substance are calcium and phosphorous.		It can be further extended to incorporate "Monocalcium phosphate monohydrate (Ca(H2PO4)2. H2O) is a nucleating leavening acid and reacts quickly, typically during mixing."		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

				2.157		Potassium Bromate		A chemical substance (salt) comprising of potassium, bromine, and oxygen (KBrO3) that is used in the baking industry as a dough maturing agent (improver). It is a slow improver.		No change required

				2.158		Potassium Iodate		A chemical substance comprising of potassium, iodine, and oxygen (KIO3) that is used in the baking industry as a dough maturing agent (improver). It is comparatively a fast improver.		No change required

				2.176		Sodium Diacetate		A chemical added to dough to prevent or slow down the development of mould in bread.		No change required

				2.177		Sodium Propionate		A chemical added to dough to prevent or slow down the development of mould in bread.		No change required

				2.184		Steoryl-2-Lactylate		A fatlike substance that is added to dough to improve its handling properties and thereby improve the quality of the bread. These are either sodium (SSL) or calcium (CSL) lactylates.		No change required

				2.199		Yellow Pigment		A natural yellow pigment in flour which is desirable for white color and is mainly xanthophyll. It detracts from the usually bleached by chemicals such as benzoyl peroxide.		No change required

				2.113		Glyceryl Monostearate (GMS )		It is used as a 'fat extender' and as a 'bread softener', as it has excellent emulsifying properties and shows an affinity for both fat and water.		No change required

				2.13 0		Lactic Acid		The organic acid formed by Lactobacilli fermentation, for example, when milk sours. It is also produced during dough fermentation and is considered to be important in bread flavour.		No change required

				2.132		Lecithin		Belongs to the class of substances known as lipoids, which are combinations of fat with nitrogen containing substances and phosphorous. It is normally extracted from soyabean. It is also present in egg yolk. It acts as an emulsifier and is close to fat in chemical composition.		No change required

				2.14		Amylase		An enzyme that , in the presence of water , converts large molecules of starch to sugar ( maltose ) units .
 a ) α Amylase An enzyme , which , in the presence of water , converts starch molecules to maltose units .
 b ) B Amylase An enzyme , which in the presence of water , converts starch molecules to maltose and dextrin units .		No Change Required

				2.16 0		Protease		An enzyme (biological catalyst) that brings about a breakdown of proteins. In the baking industry, this enzyme from cereal or fungal sources is used to improve the handling properties of dough.		 It can be further extended to incorporate "It is a flour treatment agent,Stabilizer, tenderizer, flavour enhancer."		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

				2.85		Ethyl Vanillin		It is a white crystalline synthetic powder, which resembles purevanilla in flavour andis used as a substitute for it.		No Change Required

				2.25		Baking Powder		A balanced mixture of sodium bicarbonate and an acid . Baking powders when moistened and heated produce a leavening gas in batters and doughs . They should leave only tasteless , harmless residues . The acid substances commonly used are tartaric acid , cream of tartar , calcium acid phosphate , sodium acid pyrophosphate , and sodium aluminium phosphate .		No Change Required

				2.27		Baking Soda		See 2.175 .

				2.59		Cream of tartar		Potassium acid tartarate; an acid substance, used as a chemical leavening agent.		No Change Required

				2.12 0		Hops		A leavening agent prepared from hops leaves and popular with small bakers.		No change required

				2.175		Sodium Bicarbonate (NaHCO3)		A white powder much used as a chemical leavening agent. It releases only part of its carbon dioxide gas on heating. Reaction with an acid substance releases all the available carbon dioxide. It is an essential constituent of baking powders.		No change required

				2.3		Acetone Peroxide		A chemical powder , which when added to flour in small quantities ( 1 to 45 mg / kg ) has the ability to improve its bread making quality . It is primarily a maturing agent but also has some bleaching action .		No Change Required



		Process		2.1		Absorption		The amount of water absorbed and retained , expressed as percentage , of flour mass , that is required to produce an optimum dough		No Change Required

				2.7		Aeration ( Fat )		The process of incorporation of minute air bubbles in hydrogenated fat ; also known as creaming process .		No Change Required

				2.24		Baking Loss		The loss of mass in a product as a result of baking . In the case of non fermented products , the difference in mass between the dough or batter from the moment when it is put in the oven and when it includes fat to the baking emerges as a baked product . This the loss of sheet or tin .		No Change Required

				2.35		Bread Making -		The overall process of converting flour into breadwhich generally consists of different stages like mixing , fermentation ,dough make up , proofing and baking .		No Change Required

				2.37		Brimac Process		A bread making process developed at the Bread Research Institute of Australia which uses mechanical action ( mixing ) to develop the dough to optimum physical state .		No Change Required

				2.39		Buckling		A defect which causes the crackers to warp during baking generally resulting in raised centres .		   Term not in use

				2.41		Bulk Fermentation		For dough under fermentation , this is the period from the mixing stage to the dividing stage .		Bulk fermentation of bread dough – a bread making process in which mixed dough is left to rise for two hours or more until it is ready to be divided into pieces for final proof and baking. This gives the dough proteins time to unwind and develop more cross links. The fermentation time determines the optimum amount of yeast and maturing agents to use.

				2.48		Chorbywood Bread Process		Bread making process developed by the British Baking Industries Research Association , Chorbywood , UK , which uses high speed mixing for the optimal development of dough , thereby eliminating the need of bulk fermentation .		No Change Required

				2.52		Continuous Process		In relation to bread making, refers to an automatic process that is essentially continuous from the mixing of the dough to the exit of the bread from the oven.		No Change Required

				2.53		Conventional Process		In relation to bread making, refers to older processes such as the straight dough or the sponge and dough pro cesses involving bulk fermentation.		No Change Required

				2.58		Creaming		The action of whipping fat in a manner such that it will incorporate minute air bubbles and become light and creamy in texture. In baleries, fat is generally creamed with other ingredients such as sugar which facilitates the creaming process. Creaming Quality as applied to fat is the ability to absorb air during mixing.		No Change required

				2.65		Cupping		A defect which causes biscuits to warp during baking and the sides to rise. This is the opposite of ‘buckling’.		 Term not in use

				2.68		Degradation		Breakdown of large molecules of any substance into smaller fragments. Here it pertains to the breakdown of starch by amylases or proteins by proteases.		No Changes Required

				2.69		Denaturation		The destruction of the natural properties of proteins by physical or chemical means. An example of denaturation is the cooking of flour proteins in dough to produce the semi-rigid structure of bread - a thermal denaturation of proteins.		No Changes Required

				2.74		Dilatation of Fats		When fats change from solid to liquid at the same temperature, there is an increase in volume. Measurement of this increase is used to estimate the amount of solid fat present in a mixture at any given temperature.		No Changes Required

				2.77		Dough Development		The elaboration of the physical properties of a dough that are the best for the production of bread. This can be achieved by fermentation as in dough ripening or maturing, by mixing as in mechanical development or by a combination of certain chemicals and mixing as in chemical development.		No Change Required

				2.92		Fermentation		Decomposition for organic substances by micro-organisms or enzymes as of sugar by yeast to ethyl alcohol and carbon dioxide. In bread making, fermentation is used to leaven(rise) the dough and to produce substances that are important for bread flavour.		No changes Required

				2.103		Gelatinization		The breakdown of the granular structure of starch as by heating a starch slurry or a dough. The starch granules swell and subsequently burst. Gelatinization is important in relation to the development of crumb structure of bread.		No change required

				2.115		Granulation		The coarseness or fineness of a powder such as flour or sugar. In baking technology, it pertains to the particle size and size distribution of the flour.		No change required

				2.121		Hydration		The absorption or uptake of water by solid materials like flour. In bread making, two aspects of hydration are important. The total amount absorbed (hydration capacity) by the flour and the rate at which it is absorbed (rate of hydration).		No change required

				2.122		Hydrolysis		The degradation of large molecules, such as starch or proteins, into smaller fragments with the direct involvement of water in the process.		No change required

				2.123		Icing		A coat of sugar that is used to dress baked products.		No change required

				2.125		Inactivation (Enzyme)		The destruction of the natural catalytic activity of the enzyme by chemical or physical means.		No change required

				2.126		Intermediate Proof		The stage in the bread making process where the dough is allowed to rest (relax) for short period up to 12 minutes between the dividing and moulding. Also referred to as 'first proof'.		No change required

				2.128		Knock Back		The punching or kneading of the dough during bulk fermentation to expel some of the carbon dioxide and improve subsequent fermentation.		No change required

				2.134		Make Up Stage		A stage in the breadmaking process from dividing to moulding of the dough pieces.		No change required

				2.145		Moulding Stage		A stage in the breadmaking process where the dough piece is sheeted and rolled before being placed into the baking pan.		No change required

				2.148		Oven Spring		Increase in the volume of the dough during baking. This is equal to the volume of the baked loaf minus volume of the dough when put in the oven.		It can be further extended to incorporate "Excessive oven spring is a sign of insufficient final proving. A moderate amount of oven spring is a good sign."		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

				2.149		Oxidation		One of the ways by which the handling properties of dough can be improved so as to improve the quality of bread. It is brought about by substances referred to as oxidants, improvers or maturing agents.		No change required

				2.15 0		Panning		The stage in the breadmaking process when the moulded dough piece is placed in the baking pan or tins.		No change required

				2.156		Pneumatic Conveying		The transporting of material in enclosed tubes using air under negative or positive pressure as the conveying medium.		No change required

				2.159		Proofing		The stage in the bread making process when the dough is allowed to rise under the action of carbon dioxide produced by fermentation.		 It can be further extended to incorporate "Typically 90% of the bread volume is achieved in the proofer with a further 10% from the oven spring"		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

				2.162		Rancidity		The spoilage of oils and fats resulting in a deterioration of flavour. Rancidity may be of two types. One type is caused by combination with oxygen and is known as oxidative rancidity. The other is caused by the breakdown of the fat triglyceride units and is called hydrolytic rancidity.		No change required

				2.164		Ripening		The development of proper physical properties of required breadmaking during fermentation.		No change required

				2.168		Rounding		A stage in the bread making process when the sealed or divided dough pieces are shaped or rounded to provide a skin around the dough to hold the gas produced by fermentation and to eliminate stickiness.		No change required

				2.172		Sifting		The process of passing pulverised substance through fine perforated screens or meslies in order either to remove large impurities or to properly blend a mixture of powders or to grade a substance according to particle size.		No change required

				2.18 0		Sponge and Dough Process		A breadmaking process that uses two stages to prepare the dough. In the first stage, the sponge is made of 50 to 75 percent of flour, 35 to 50 percent of water, part of sugar, and yeast nutrients and is allowed to ferment for 3 to 4 hours. In the second stage, the fermented sponge is placed in the mixer, and the remaining ingredients added, and the final dough is mixed. This is called the dough stage.		No change required

				2.181		Staling		The complex changes that occur in bread during storage after baking that lead to loss of freshness or hardening to the point where the bread loses its edible quality.		 It can be further extended to incorporate "Staling leads to decreased crumb moisture, increased crust moisture, increase crumb crumbliness, loss of flavor, increased starch crystallinity, decreased soluble starch,increased firmness, decreased hydration capacity of crumband decreased enzyme susceptiblity."		Advances in Baking Technology  Edited by  BASIL S. KAMEL and CLYDE E. STAUFFER 


				2.183		Starch Damage		Disruption of the natural structure of the starch granules by biochemical (amylases), chemical (alkali), or physical (grinding or milling) measures.		No change required

				2.185		Straight Dough Process		A bread making process in which the dough is made by a single mixing of all the ingredients.		No change required

				2.46		Carbon Dioxide		The gas evolved by the action of yeast on fermentable sugars or by the action of baking powder in a baking process . For example , in a fermenting dough , carbon dioxide causes the dough to rise ( leaven ) . This is essential for the production of the desirable spongy grain and texture of bread crumb .		clear, tasteless, edible gas produced by yeast and when baking powder or other leavening agents are heated to inflate a batter or other bakery product.



		Ingredients		2.6		Additive		An ingredient added to flour to improve its baking properties or shelf life .		Food additive is any substance intentionally added to food for a technological
purpose. This may be to improve shelf life, maintaining its nutritional qualities and
sensorial attributes (taste, texture, appearance). Food additives are not normally
consumed as a food by itself.		FSSAI

				2.16		Antimicrobial Agent		Any substance , usually a chemical or a mixture of chemicals , that has the ability to prevent or retard the growth of micro organisms .		No Change Required

				2.17		Antioxidants		Naturally occuring substances or synthetic chemical compounds which can retard the development of oxidative rancidity in fats and fat containing foodstuffs . Sugar and lecithin are examples of natural antioxidants , while butylated hydroxy anisole ( BHA ) , butylated hydroxy toluene ( BHT ) and dodecyl gallate are examples of chemical antioxidants .		No Change Required

				2.18		Antistaling Agents		Substances such as sodium stearate , polyoxyethylene monostearate and glyceryl mono stearate ( GMS ) , that retard the staling of baked products .		No Change Required

				2.28		Barm		A local liquid ferment used for fermenting the doughs in place of yeast .		Can be ignored,not frequently used

				2.32		Bleaching Agent		A substance added to flour to bleach out the pigment naturally present in flour and thereby give a whiter yellow appearance to the flour and the bread produced from it .		No Change Required

				2.36		Brew		A mixture of water , yeast , yeast nutrients and varying amounts of flour used in some bread making processes .		No Change Required

				2.7 0		Desiccated Coconut		The shredded and dried kernel of the coconut. It is often added to bakery products.		NOT required

				2.82		Emulsifying Agent		A substance that assists in the dispersion and suspension of an oil in water, for example, glycerol monostearate (G&IS).		No Change required

				2.124		Improving Agent		Any substance that is added to flour or to dough to improve its performance during bread making and to improve the quality of the bread that can be produced from the flour.		No change required

				2.131		Leavening Agent		Any substance such as yeast or sodium bicarbonate, used to raise or leaven dough by producing carbon dioxide.		No change required

				2.138		Margarine		A product which resembles butter in consistency, butter fat and colour, except that it contains no hydrogenated vegetable oils.		 Replace definition "An emulsion of vegetable oil product with water. It shall be free from added colour and flavour, rancidity, mineral oil and animal body fats. It may  contain common salt not exceeding 2.5 percent."		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

				2.139		Maturing Agent		Any substance, usually a chemical (for example potassium bromate), that is added to flour or dough to improve the breadmaking quality of the flour.		Replace term  'Maturing Agent' with 'Oxidizing Agent'		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

				2.163		Reducing Agent		A chemical substance that is capable of adding hydrogen or removing oxygen from another substance, hence reducing it. Also, in some instances, it is capable of splitting chemical bonds. In baking, it usually refers to agents, for example cysteine, that can break (cleave) the disulfide bonds in flour proteins. In chemical or mechanical development of doughs, it helps in reducing the mixing time.		No change required

				2.171		Shortening		A fat used to impart crispness and flakiness to biscuits and softness to bread crumbs.		It can be further extended to incorporate "The major functions of shortening include imparting tenderness, flavor, mouthfeel, and shortening to the gluten network. The use of shortening will also yield dough, increased melting point, and extended shelf-life."		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

				2.189		Supplement		An additive added to flour or dough to improve nutritional qualities, processing, edible, or nutritional qualities.		No Change required

				2.79		Dough Maturing Agents		Chemical substances such as potassium bromate, potassium iodate, ascorbic acid ( Vitamin C ) which when added to dough in small amount improve the handling and bread making quality of the doug		No Change required



		Equipments and Instruments		2.11		Alveograph		A dough testing instrument that measures the resisshaped piece of tance to deformation and extensibility of a clamped disc dough , by forming a bubble , by means of air pressure applied from below the test piece at a constant temperature .		No Change Required

				2.15		Amylograph		An instrument that measures the consistency or viscosity of a slurry of starchy flour and water as it is heated through a pre - determined cycle . The viscosity is measured by the resistance that
the slurry offers to a mixing paddle . It is used to measure the amylase activity of flours .		This instrument gives information on the gelatinisation and amylase activity of flour (Figure 5). It works by measuring the change of viscosity of a flour water paste on heating at a uniform rate. The test corresponds to ICC standard No. 126/1, ISO 7973 and AACC standard no. 22-10.		The Science of Bakery by WP Edwards

				2.66		Cutting Machine		A machine used for cutting the dough sheet into specified sizes and shapes for biscuits. It consists of one or more sets of rollers, which sheet out the dough and a cutting section which simultaneously cuts out the biscuits and embosses them with an appropriate design.		No Changes Required

				2.71		Developer Mixer		A dough mixer that is used to develop the dough to its optimal physical state for bread-making.		No Changes Required

				2.75		Divider		A machine used in bread-making to divide a large piece of dough into desired size pieces.		No Change Required

				2.86		Extensograph		An instrument for measuring the elastic properties of bread doughs. The instrument stretches a cylinder of dough ( ~approximately 4 cm x 15 cm ) held at the two ends, by a hook engaging the dough piece in the middle and measures the resistance of the dougrl to extension. In some countries the instrument is used to measure the quality of wheat flour for bread-making.		No Change Required

				2.88		Farinograph		An instrument that mixes flour and water into a dough and produces a record of the resistance that the dough offers to the mixing blades during the mixing cycle. It also indicates the water absorption power of the flour under test and also the mixing tolerance.		No Change Required

				2.143		Mixograph		An instrument used for evaluating the dough mixing properties of wheat flour as a part of breadmaking quality evaluation. It measures and records the resistance that the dough offers to the pins of the mixer while the dough is mixed.		No change required

				2.154		Plane Sifter		A sifting machine consisting of a number of super imposed sieves gyrating together in a horizontal plane, having a rotary motion.		No change required

				2.167		Rotary Moulding Machine		A biscuit forming machine in which an engraved roller is used to form the biscuit.		No change required

				2.192		Votator		A heat exchanger in which it is possible to effect simultaneously all the physical treatment necessary to produce highgrade smooth shortenings and margarine in a continuous operation.		No change required



		Test Methods		2.5		Active Oxygen Method		A method for measuring the stability of fats and oils by bubbling air through the heated materials and measuring the formation of peroxides .		No change required

				2.23		Bake Test		A test designed to show the baking properties of flour when subjected to the parameters of bulk production , and carried out under controlled conditions .		Small experimental batches of product are made and baked to test for baking quality. Conditions and handling are carefully controlled to give accurate and reliable results. Test products are examined for serious problems, evaluated, and given a score.		Modified for better understanding

				2.78		Dough Expansion Test ( Pelshenke )		The time required for a dough ball made from wheat meal, water and yeast and suspended in water at 30°C to disintegrate. It is a rough measure of the quality of wheat protein for bread-making and is used in screening for baking quality~in new varieties of wheat during the early generations.		No Change required 

				2.8 0		Dough Tests		Tests made on doughs to obtain information on the bread-making quality of the flour or to determine the effects of various added ingredients.		No Change required

				2.81		Electrophoresis		A method for separating components of a complex mixture of substances by permitting them to migrate under the influence of an applied electric current. The rate of movement will depend on the charge per unit mass of each component in a mixture.		No Change required

				2.111		Gluten Swelling Test		A test for breadmaking quality which determines the volume of gluten swollen in a dilute solution of lactic acid, also known as 'Berliner test' and is similar to the 'Sedimentation test'.		No change required

				2.14 0		Mechanical Development Baking Method		A baking method which uses vigorous mixing instead of a long fermentation period for the development of a dough with the optimum handling characteristics.		No change required

				2.152		Pekar Test		A test of flour quality made by comparing the colour of a flour against a standard sample. Each sample is placed side by side on a flat rectangular piece of wood, pressed down to a smooth surface and compared with the standard.		No change required

				2.153		Physical Dough Test		Wheat quality tests that are based on a measurement of some physical properties (for example elasticity, viscosity, resistance to extension) of a dough produced by mixing flour and water and other ingredients as required.		No change required

				2.17 0		Sedimentation Test (Zeleny)		A wheat protein quality test (for breadmaking) in which the flour is suspended and allowed to swell in a solution of lactic acid. The volume of the sediment (in millilitres) consisting of swollen gluten and starch, after standing for a predetermined period, is the sedimentation value.		No change required

				2.19 0		Swift Test		Also known as 'Aeration Test' and is an indication of the suitability of the fat.		No change required

				2.191		Viscosity Test		A test based on the determination of the viscosity (thickness, consistency, resistance to flow) of a mixture or a solution of a substance and water. In flour testing, sometimes used as a measure of baking quality.		No change required



		General definitions		2.1 0		Aleurone Layer		A botanical term denoting the proteinaceous cellular layer which envelopes the endosperm and separates it from the bran or seed of the wheat kernel .		No Change Required

				2.26		Baking Quality		The capacity of flour to produce a baked product . Bread making quality refers to baking quality of a flour used .		No Change Required

				2.29		Batter		A thin mixture of flour , water or milk , eggs , or any other permitted ingredients , such as is used for making cakes .		A thin mixture of flour , water or milk , eggs , or any other permitted additives , such as is used for making cakes 		Modified for better uderstanding

				2.31		Biscuits		A term generally used for that bakery product which is made from a dough which is sheeted , cut and baked immediately there after to a low moisture .		No Change Required

				2.34		Bread		Baked aerated dough , the primary ingredients of which are flour , yeast , salt and water . It may also contain other permitted ingredients.		No Change Required

				2.45		Caramel		A colouring matter ( dark brown colour ) obtained by the action of heat ( 170180 ° C ) and ammonia on sugar .		No Change Required

				2.47		Cassava		Roots of tapioca plant ( Manihot palmata ) that are used for the production of starchy flour . It is also used as admixture with wheat flour for certain type of bakery products .		No Change Required

				2.5 0		Composite Flour		A flour made by blending varying amounts of non wheat flour with wheat flour and used for production of baked goods that are traditionally made from wheat flour .		No Change Required

				2.54		Cookie		A small sweet baked product. It includes items like small fancy cakes, biscuits, pastries, etc.		it can be further added "Can replace flour in cakes and may be used to lighten a strong flour. It has no gluten and therefore modifies the texture and structure of the product."

				2.55		Corn Flour		Flour obtained by milling of the grain of maize.		No Change Required

				2.56		Corn syrup		A sweetner prepared by hydrolysing maize starch by means of either acids or enzymes. It is the ‘commercial liquid glucose’ used in sugar and flour confectionery.		No Change Required

				2.57		Cream		In bakery trade the term ‘cream’ means basically a homogenous mixed preparation of hydrogenated fat or bakery shortening, icing sugar, flavours and permitted food colours with or without other ingredients in small proportions.		No Change requried

				2.62		Crumb Grain		The cell structure exhibiting size and shape of bread crumb determined by visual examination.		No Change Required

				2.63		Crumb Texture		The cell structure exhibiting hardness, coarseness and silkiness of bread crumb as determined by feel.		No Change Required

				2.64		Crust		The hard crisp outer surface of a loaf of bread. The crust colour indicates the degree of baking.		No Change Required

				2.76		Dough		A mixture of flour, water and other ingredients developed to optimum consistency and viscosity. It is used for producing bread or other bakery products.		No Change Required

				2.83		Energy Input		The energy that is absorbed by a dough during mechanical development by mixing.		No Change required

				2.89		Fat		A chemical constituent of plant or animal tissues comprising esters of various fatty acids and glycerol. In cereal technology, it may refer to the natural flour fat or the fat ( shortening ) that is added in the bread formula.		No Changes Required

				2.9 0		Ferment		A mixture of water, yeast, yeast nutrients and occas sionally a small amount of flour that is allowed to ferment for several hours prior to being used for the production of bread dough.		No Changes Required

				2.95		Formula		The ingredients that are mixed together to form a dough. It is also known as recipe.		No Changes Required

				2.96		Foxy		This is a term used when the baked bread comes out dark red in colour signifying either high maltose in flour or less fermentation.		Not Necessary

				2.104		Genetic		Pertaining to characters that are inherited.		Not used

				2.105		Germ		The embryo in a cereal grain which grows into the new plant.		No change required

				2.106		Glassine		This is a super calendered, smooth, dense, transparent or semitransparent sheet of paper used as a protective wrapper. The paper is grease resistant and has a high resistance to the passage of air and other vapours.		No change required

				2.114		Golden Syrup		A partly refined sugar syrup made from partial inversion of sugar (sucrose) using acid or enzyme or both. It has a nice golden brown colour and is used in baked goods for its colour forming and flavouring qualities.		No change required

				2.116		Greaseproof Paper (GP)		This is a protective wrapping paper used for wrapping food products and other articles.		No change required

				2.117		Hard Dough		Doughs from which semisweet biscuits are made. The doughs are fairly firm to the touch.		It can be further extended to incorporate " Hard dough normally contains a
lower level of fat and/or sugar. "		Bakery Products Science and Technology(2nd edition) Edited by Weibiao Zhou

				2.118		Hard Wheat		Wheat which, as a result of variety of breeding in combination with environmental factors during growth, has a vitreous endosperm, generally considered an advantage for the production of bread making flours, as the protein content is generally superior in quality and quantity.		No change required

				2.119		Hardened Oils		Synonymous with hydrogenated oils.		Not used

				2.129		Kraft		A term used for strong papers primarily used for wrapping, manufactured from longfibred raw material and pulped by sulphite process.		No change required

				2.135		Malted Cereal Flour		Flour produced by grinding malted (sprouted or germinated and dried) wheat and barley and used as an adjunct to bread flour to improve its gassing power.		No change required

				2.146		Oil of Lemon		An essential oil obtained from the fresh peel of lemon.		Not required

				2.147		Oil of Orange		An essential oil obtained from the peel of orange.		Not required

				2.151		Patent Flour		The portion of a straightrun flour, better in colour and with a lower ash content than the remainder of the flour. The first processes used to make such flour were patented and hence the name.		It can be further extended to incorporate "A patent flour can be produced from the grist of baker’s grade or higher flours. The resulting flour will not only be whiter it will have a lower protein content. The quality of the protein will be higher."		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

				2.155		Pliable		Easily bent or moulded, flexible. It pertains to dough that can be readily moulded into loafsize piece.		No change required

				2.161		Protein		One of the chief constituents of plant and animal tissues containing carbon, hydrogen, oxygen, nitrogen, and frequently sulphur. In wheat, protein is important for baking and nutritional qualities.		No change required

				2.165		Rope		A bacterial infection occurring in bread during periods of hot weather. First sign of a rope is a sour 'fruity' odour followed by a stickiness in the crumb and darkening of crumb colour usually in patches. Rope can become evident within 24 hours after baking. This can be controlled by high standards of cleanliness and by use of suitable anti		No change required

				2.166		Ropy Bread		Bread in which certain spore forming bacteria (mostly Bacillus subtilis and related species) have developed during storage, with the effect that the bread produces a characteristic smell and shows in its interior characteristic signs of decay; these may include the conversion of the crumb into a moist, sticky substance, leaving slimy threads when extended.		No change required

				2.169		Rye Bread		Bread made of coarse or not too fine meal milled from rye, with no intentional addition of any other cereal.		No change required

				2.173		Slack Dough		A dough that is too loose or too weak for proper handling in the breadmaking process. It is also termed as 'Bucky'.		No change required

				2.174		Slip Point		The temperature at which a solid fat melts into a liquid.		No change required

				2.178		Soft Wheat		Wheat which, as a result of variety or breeding in combination with environmental factors during growth, has a white or opaque endosperm; generally considered more suitable for the production of cake and biscuit flours.		No change required

				2.186		Straight Run Flour		A grade of flour produced by combining together all the basic flour streams made in a mill.		No change required

				2.188		Strong Flour		A flour that takes up a relatively large quantity of water and produces a dough that requires a relatively long mixing for proper development. Usually a flour of high quality for breadmaking, but unsuitable for biscuit and cake manufacture.		No change required

				2.193		Weak Flour		A flour that takes up a relatively small quantity of water and produces a dough that requires a relatively short mixing for development. Usually a flour of low quality for breadmaking, but preferable for biscuits and cake making.		No change required

				2.194		Wheat Bread		Bread made of flour or meal milled from wheat, with no intentional addition of another cereal.		No change required

				2.195		Wheatmeal Bread		Bread made of wheat meal, that is, meal containing part or all of the kernal, with or without the germ.		No change required

				2.196		Wholemeal Bread		Bread made of whole meal, that is, meal containing all parts of the kernel, including the germ.		No change required

				2.198		Yeast Nutrient		Inorganic substances required for proper yeast activity (for example, nitrogen and phosphorous).		No change required

				2.67		Cysteine		A naturally~occuring amino ‘acid that contains sulphur. It is used in the baking industry, particularly in chemical development bread-making process, because of its ability to reduce the mixing require ment for optimum dough development. It is, however, not permitted, as yet, under the PFA rules.		No Changes Required

				2.12		Ammonia		A colloquial term generally used by biscuit bakers for ammonium bicarbonate .		NOT Required

				2.19		Arrowroot Starch		2.19.1 Starch from the genus Maranta Linn , and Curcuma Linn .

 2.19.2 Industrial product corresponding to 2.19.1 obtained by wet milling from tuberous roots of various species of the genus Maranta Linn . and in particular of Maranta arundinacea Linn . and Curcuma augustifolia Roxb . 

NOTE 1 According to its geographical origin several designations of arrowroot exist :
 a ) West Indies arrowroot ;
 b ) Barbados , Jamaica or Bermuda arrowroot ; and
 c ) Saint Vincent arrowroot . 

NOTE 2 The use of the term arrowroot to designate other starches should be avioded . These products should be called starch accompanied by the name of the plant from which it is obtained .		Arrowroot starch is obtained from the rhizomes of the tropical plant Maranta arundinacea L. and related species cultivated in the West and East Indies, Australia and elsewhere. Arrowroot starch has been a home remedy for gastrointestinal disorders, especially in Britain, since it is reputedly the most digestible starch. It is made into puddings by heating it in milk and is blended with eight parts of wheat flour in arrowroot biscuits. It is also used in jellies, cakes and various infant and invalid food mixtures. 		William R. Mason, in Starch (Third Edition), 2009

				2.72		Dextrins		Modified starch prepared from starch by heat treatment in the dry state, with or without the addition of small quantities of chemical reagents.		further it can be added "Modified starch prepared from starch by heat treatment in the dry state, with or without the addition of small quantities of chemical reagents.The presence of some dextrins in bread and fermented doughs is beneficial, but at high levels they make the crumb sticky, causing problems with slicing."

				2.91		Fermentable Carbohydrate		Any carbohydrate ( sugar ) that may be used by yeast to produce carbon dioxide.		Not Necessary

				2.97		Fructose		A monosaccharide sugar found in sweet fruits and in honey; also alled fruit sugar.

				2.109		Glucose		A monosaccharide sugar, occuring naturally in some fruits. It is the sugar that is formed in the degradation of starch of flour by yeast enzymes.		No change required

				2.136		Maltose		A disaccharide sugar obtained by the action of amylases on starch. It comprises two glucose units and is the main fermentable sugar in dough.		No change required

				2.182		Starch		A major constituent of wheat flour containing carbon, hydrogen, and oxygen.		Replace this definition "Starch is a glucose polymer occurring in granular form in certain plant species, notably seeds (e.g.  cereals, pulses, corn, wheat, rice, beans, peas) and tubers (e.g. tapioca, potato). The polymer consists of linkedanhydro-alpha-D-glucose units. Native starch is separated by processes that are specific for  each raw material."		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

				2.9		Albumen		A class of protein , present in egg , that can be dissolved in water and is coagulable by heat .		No Change Required

				2.84		Enzyme		A protein that has the ability to speed up a biological reaction without itself undergoing any change, also known as biological catalyst.		No Change required

				2.102		Gelatine		An animal protein, which has the property of swelling in cold water and dissolving in hot water. It is gummy by nature. When hot solutions of gelatine are cooled, they form jellies.		The current definition is a good starting point, but we can make it broader by including "Gelatine is one of the most versatile of gelling agents. It is used as the
gel in bakery fillings and icings.		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

				2.107		Gliadin		The fraction of wheat flour proteins that can be dissolved in a 70 percent solution of ethyl alcohol. It is also classified as prolamine. It provides elasticity to dough.		No change required

				2.108		Globulin		The fraction of wheat flour proteins that can be dissolved in dilute salt solution.		No change required

				2.11 0		Gluten		The rubber like yellowish grey proteinaceous material that remains after the water solubles and starch are washed out of dough in a stream of water. It is a mixture of the two proteins glaidin and glutenin.		No change required

				2.98		Fungus		A group of micro plants which are generally parasitic in habit. The class includes moulds and mildews which are the cause of spoilage in baked products.		No Changes Required

				2.197		Yeast		Any of the family of fungi (Saccharomyces cerevisiae) that can grow in the presence of starch or sugar to produce carbon dioxide (and alcohol); used as a leavening agent in bread. It is used in the baking industry in compressed form (fresh) or dry powdered form (granules).		No change required



		Quality Parameters 		2.21		Ash Content		The amount of incombustible residue , left after incinerating a weighed amount of a material and expressed as percentage .		No Change Required

				2.4		Acid Value		It is the number of milligrams of potassium hydroxide required to neutralize free fatty acids present in 1 g of the fat , and is an indication of the extent of free fatty acids present in an oil or fat .		No Change Required

				2.4 0		Buffering Value		The ability of a substance to maintain the pH of a solution , batter or dough at a constant level .		No Change Required

				2.73		Diastatic Activity		In flour quality evaluation, it is the measure of the activity of the starch degrading enzymes of the flour. It can be expressed in terms of the maltose ( sugar ) produced or in terms of tlie peak viscosity in the Amylograph test.		No Changes Required

				2.127		Iodine Value		An indication of the degree of unsaturation of oils or fats . It is measured as the percentage of iodine that is absorbed by the oil or fat on the basis of its own mass .		No change required

				2.137		Maltose Value		An index of diastatic activity of flour. It is measured as the number of milligrams of maltose produced from 10 g of flour under standardized conditions.		No change required

				2.179		Solid Fat Index		A property of a mixed fat that relates to the proportion of solid fat in the mixture.		No change required

				2.33		Blending Capacity		The ability or capacity of a flour to carry proportion of low quality flour and still produce bread of satisfactory quality .		NOT required

				2.38		Buckniess		A term used in baking technology to describe doughs that are too soft or too elastic for proper handling .		No Change Required

				2.49		Colour ( Flour )		A measure of the branny contaimination in flour and thereby milling efficiency . The colour of flour is determined by a special photoelectric instrument , as Kent Jones and Martin Colour Grader or Agtron Colour Instrument . Generally for this determination , Peker test is popular with bakers on account of quick colour comparison of flour .		No Change Required

				2.51		Consistancy ( Dough )		The feel or firmness of a dough ( also called viscosity ) as measured by Farniograph or a similar instrument. It signifies the handling properties of a dough.		NO Change Required

				2.6 0		Crispness		Eating quality of biscuits which makes it crunchy to bite; opposite to soggy or soft.		No Changes Required

				2.61		Critical Mixing Speed		It is the lowest mixing speed of a dough mixer that can develop a dough in a mechanical development bread making process.		No Change Required

				2.87		Extraction Rate		The percentage of product obtained from a given amount of raw material. For example, 50 percent extraction rate means 500 kg of milled hour from 1 000 kg of wheat.		No Change Required

				2.93		Fermentation Tolerance		The ability of a dough to retain its desirable properties even after extended formentation periods; an important measure of bread-making quality of flour.		No Changes Required

				2.94		Floor Time		Short fermentation time allowed in bread-making between the final mixing and dividing.		No Changes Required

				2.99		Gas Production Ability		The ability of a bread dough to produce carbon dioxide during fermentation. It is used in the assessment of bread making quality of flour.		No Changes Required

				2.1 00		Gas Retention		The ability of a bread dough to retain the gas (carbon dioxide) produced during fermentation. It is used in the assessment of bread-making quality of flour.		No change required

				2.101		Gassing Power		Measure of the ability of a bread dough (including all ingredients) to produce gas (carbon dioxide) that is required for leavening (rising). This is also a measure of baking quality of flour.		The term appears to be outdated in current industrial practices.

				2.133		Loaf Volume		The volume of a loaf of bread. It is one of the main criteria of bread quality.		No change required

				2.141		Mixing Time		Time required to mix a dough to a proper consistency for bread making.		No change required

				2.142		Mixing Tolerance		The ability of a dough to withstand extended mixing without showing major changes in physical properties.		No change required

				2.187		Strength of Flour		The capacity of a flour to produce well leavened loaves of large bold volume, which is a desirable characteristic of breadmaking flour.		No change required



				New Terms Proposed for Inclusion in the Glossary


		Additive		1		Gelling 
agent
		A food additive, which  gives a food texture through  formation of a gel.Used for Gel formation.		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

				2		Glazing 
agent
		A food additive, which when applied to the external surface of a food, imparts a shiny appearance or provides a protective coating. Used for Glazing, sealing, coating, surface�finishing, polishing, and film- forming.		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

				3		Adulterant		As per FSSAI, the definition of food adulteration takes into account not only the intentional addition or substitution or abstraction of substances which adversely affects the nature, substance and quality of foods, but also their incidental contamination during the period of growth, harvesting, storage, processing, transportation and distribution. 		Food Safety and Standards Authority of India.

		Ingredients		4		Dried Egg White		In practice, various forms of dried albumen are used. These have the advantage that they can be thoroughly tested bacteriologically before use. The form most commonly used in confectionery is dried egg white.

				5		Amylopectin		Amylopectin, the major glucan of most starches (75–85%), is composed of a highly branched molecular structure. Individual linear sub-chains are formed from anhydroglucose monomers joined by α1-4 bonds, terminating in a non-reducing end		Science Direct Link

		Process		6		Activated dough development		Activated dough development was a no time dough process that
relied on L-cysteine and potassium bromate. Not used since potassium
bromate has been struck off.		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK

		General defition		7		Cracker		The term “cracker” refers to a thin, crisp wafer, usually dough.		FOOD SAFETY AND STANDARDS (FOOD PRODUCTS STANDARDS AND FOOD
ADDITIVES) REGULATIONS, 2011,Version-XXVI (20.12.2022)

		Method or Tests		8		Falling Number Test		Falling Number is starch-related parameter often used as a measure of flour quality (AACC, 1983a,b). Too low a Falling Number indicates that the starch properties are such that the flour is too poor to be used for bread-baking		Science Direct Link

		Ingredient		9		Emusifier		Emulsifiers are a class of substances that help to form or stabilise an
emulsion. Some natural products, particularly gums and proteins, act as
an emulsifier		The Science of Bakery Products
Edited by W. P. Edwards
Bardfield Consultants, Braintree, Essex, UK
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FOREWORD

(Formal clause would be added later)

Consumers do not have the available knowledge or means of determining the hygienic quality of the food they purchase. For this, they rely on the hygienic standards of various industries that prepare and handle foods. This code has been prepared keeping in view that unless the factory producing the food is governed by a strict hygienic code in respect of layout, plant and personnel, the quality of the food produced cannot be considered safe.

This code is an adjunct to IS 2491, and it covers requirements specific to the large scale biscuit manufacturing units and bakery units.

This code is subject to the provisions in the Factories Act 1948 and the Prevention of Food Adulteration Act, 1954, and the Rules framed there under amended up to date/updated.

The basic principles of hygiene underlining the technical advice in this code should be applied with appropriate modifications to all biscuit manufacturing units and bakery units.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.  



1 SCOPE

This standard prescribes the hygienic conditions required for establishing and maintaining large scale biscuit manufacturing units and bakery units.

NOTE – This standard would applied in adjunct to IS/ISO 22000 and IS/ISO 15000. 

2 REFERENCE

The standard given below contain provisions, which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards: 

		IS No.

		Title



		 IS 9373 : 1979

		Glossary of terms relating to bakery industry





    		

3 TERMINOLOGY

For the purpose of this standard, the definitions mentioned in IS 9373 shall apply.

4 SITE

4.1 A biscuit manufacturing unit or a bakery unit shall preferably be situated in an open, clean and healthful locality.

4.2 The ground of the premises, surrounding the factory buildings should be clean and preferably paved or turfed to lay the dust.

4.3 Areas with high probability of flooding, earthquakes, prone to infestations of pests, where solid or liquid wastes cannot be removed effectively should be avoided.

5 ESTABLISHMENT SURROUNDING

The area outside the factory, including roadways, raw material receiving zones, and finished product dispatch sections, must be clear of debris, vegetation, weeds, and grasses. It should also have an adequate drainage system.

6 BUILDING

6.1 Structure

The building shall be of a permanent nature and shall be of brick and lime plaster, cement, concrete or any other material which ensures cleanliness.

6.2 Construction of the building shall be such that it, shall be rodent proof, fly proof and bird proof. The building and yard, with fittings and equipment should be kept free from breeding places of flies and other insects, by e1imination crack. and crevices, aa well as by routine and thorough cleaning.

6.3 Ventilation and Lighting

The unit shall be adequately lighted and ventilated, keeping in mind the number of workers, their hours of work and nature of operation. Ventilation and lighting shall be also in accordance with the Factories Act, 1948, amended up to date.

6.4 Floor

The floor shall be washable, with sufficient drainage facility, and it shall be impervious to water and not affected by weak acids, alkalies or steam.

6.5 Internal Wall

The internal wall shall be smooth; it should be tiled or cement plastered or made of any other impervious material, where wash basins/sinks are installed, the walls shall be tiled or made impervious to water up to a desired height (at least up to the height of the wash basins/sinks) from the floor to safeguard the wall from water seepage.

6.6 Ceilings

The ceilings shall be kept clean.

6.7 Maintenance and Repair

The building shall be maintained in a proper state of repair and cleanliness. Whenever required, it shall be lime-washed, painted, disinfected or deodorized.

6.7.1 There shall be no cobwebs in any part of the unit.

6.8 Preparation and filling tables shall be of wooden top. or covered with aluminium or stainless steel sheets or otherwise made impervious to water as far as practicable. All surfaces coming into contact with the food shall be free from pits, crevices and loose scale and shall be non-absorbent.

6.9 All internal joinery work should be of simple design for easy cleaning and for minimizing flour dust deposit. In all rooms woodwork surrounding doors, windows and other openings should be fixed tight to the internal, wall surfaces so al to avoid open joints which may harbour pests

6.10 Store Rooms

The store rooms for raw and packing material should be free from dampness and should be rodent proof.

6.11 Wherever possible a separate room for storing machinery, equipment, spare parts, pesticides, etc., shall be provided in a location convenient to various preparation and processing areas.

6.12 Proper places shall be provided for storage of brooms, brushes, buckets and other cleaning gear.    

7 FACTORY AND PROCESSING HYGIENE

7.1 Waste and rubbish shall be collected in covered receptacles and shall not be allowed to lie about on the floor.

7.2 Adequate measures shall be taken to prevent growth of should on equipment and internal structures of processing and storage rooms.

7.2.1 Adequate steps shall be taken to prevent infestation of cockroaches and other household pests.

7.3 When pesticides and/or disinfectants are used. care shall be exercised to prevent contamination of equipment, raw materials and packing materials.

7.4 Floors and drains shall be kept clean. In the processing room, drains shall be provided with detachable covers.

7.5 Sinks and troughs used for washing ingredients and utensils shall not be used for washing of hands.

7.6 No lavatory, sink, cesspool, or garbage shall be so situated or maintained that odours or fumes therefrom pervade any room where the product or raw materials are prepared or stored.

7.7 The factory effluents shall be disposed of in a hygienic manner and shall not be let off on road on adjacent fields.

7.8 Window glass and light fittings shall be generally kept clean.

7.9 Container Cleanliness

It shall be ensured that the containers are clean. The containers shall not be stacked in a manner which allows the contamination of the product.

7.10 Domestic animals shall not be allowed in any part of the unit.

7.11 Bakery products returned from market shall not be recycled in the processing zone of bakery units.

8 INSTALLATION OF EQUIPMENT

8.1 All equipment shall be installed on a foundation of durable, easily cleanable material.

8.2 Equipment shall be placed away from the walls with a view to providing facilities for inspection and cleaning.

8.3 Installation of pipes shall be such as to facilitate easy cleaning and maintenance.



9 EQUIPMENT AND CONTAINER CLEANLINESS

9.1 All electrical connections, such as switch boxes, control boxes, conduit cables shall be installed in such a way as to facilitate proper cleaning.

9.2 All equipment coming into contact with raw materials or the product shall be kept clean. An ample supply of water, hose, brushes, detergent and sanitizing agents and other equipment necessary for the proper cleaning of machinery and equipment shall be available.

9.3 All processing systems shall be cleaned at the close of operation or at the termination of the continuous operation period.

9.4 Food equipment must be constructed to ensure effective and efficient cleaning throughout its lifespan. The design should prevent bacterial ingress, survival, growth, and reproduction on both product and non-product contact surfaces.

9.5 Construction materials used for equipment must be fully compatible with the product, environment, cleaning and sanitizing chemicals, and the methods of cleaning and sanitation.

9.6 Hollow areas of equipment, such as frames and rollers, must be eliminated whenever possible or permanently sealed. Items like bolts, studs, mounting plates, brackets, junction boxes, plates, end caps, and sleeves should be continuously welded to the surface rather than attached using drilled and tapped holes.

9.7 No niches or areas for bacteria to harbor.

9.8 It could possibly contain self-draining to prevent liquid accumulation.

10 WATER

10.1 There shall be an adequate supply of water. The water shall be of potable quality.

10.2 The equipment shall be 10 installed and used that back siphonage of liquid into the potable water lines is precluded.

10.3 Hot or cold water in ample supply shall be provided for plant clean up needs where necessary.

10.4 The storage tanks for water should, unless completely sealed, be kept covered, examined regularly and cleaned out at least once every six months.

10.5 Use color-coded lines to avoid mixing potable and non-potable water.

10.6 Proper disposal of water should be done to prevent contamination and pests.

11 EMPLOYEE HYGIENE

11.1 Every person employed in the factory shall be medically examined before employment. Periodical medical examination of the employees shall be subsequently carried out to ensure that they are free from contagious, communicable diseases.

11.1.1 It shall be impressed on all employees that they should notify the medical officer, cases of vomitting, diarrhoea, typhoid, dysentery or any other notifiable disease occurring in their own homes and families.

11.2 Employees shall keep their finger nails short and clean and wash their hands with soap or detergent before commencing work and after each absence, specially after using sanitary conveniences. Towels used for drying hands should be clean.

11.3 All employees shall be inoculated against typhoid and paratyphoid A disease on their first appointment and thereafter, once in every five Years. In case of epidemic. all workers shall be inoculated. A record shall be maintained.'

11.4 No worker shall be allowed to work without proper clothing.

11.5 Employees shall be provided with clean uniform or aprons or both and clean washable caps, where necessary.

11.5.1 The uniforms shall be not worn outside the plant but put on just before starting the work and changed when leaving.

11.6 Eating, spitting, nose cleaning or the use of tobacco in any form or chewing betel leaves shall be prohibited within the manufacturing, packing and storage area of the unit. Notice to this effect shall be prominently displayed.

11.7 Sufficient and suitable sanitary conveniences shall be provided, maintained and kept clean in every factory. The conveniences shall be properly lighted. Separate conveniences shall be provided for each sex. No convenience shall open directly into any work room in the factory.

11.8 Sufficient wash basin. with adequate provision of soap and towels, latrines and urinals in the prescribed manner should be provided, conveniently situated and accessible to workers at all rimes while they are at the factory.

12 CLEANING CHART

12.1 A routine cleaning chart should be drawn up and implemented. It may be on the lines of Annex A.

















ANNEX A

(Clause 12.1)

ROUTINE CLEANING CHART FOR PREMISE

		S. No.

		n Equipment or Area

		Routine to Follow

		Frequency of Cleaning



		1.

		Drains

		Remove grease and clean

		Frequently and regulary



		2.

		Open drainage

channels

		Remove any surface grit and scrub

grids and channels with hot water

containing detergent with a sterilizer

		-do-

 



		3.

		Dust bins

		Wash out and invert to dry

		-do



		4.

		Stores:

		 

		 



		

		i) Walls and shelves

		Sweep and/or clean

		At least once a week



		

		ii) Floors

 

		a) Sweep and/or vacuum clean

b) Wash down with hot water containing detergent

		Frequently and regularly



Daily



		

		iii) Utensils, supply vessels, and measures

		Wash with hot water containing detergent, rinse and dry. If the utensils supply vessels and measures, are used for meat, cream, imitation cream or egg, the hot water should contain detergent with a sterilizer

		At least once a day, more frequently if the process requires.



		5.

		Ventilation ducts and fans

		Brush and clean outside surfaces of ducts and metal fitments

		When cleaning the walls



		6.

		Storage tanks (not completely sealed)

		Drain tank, wash interior with hot water containing detergent. Rinse thoroughly and run off. When refilling, first run off sufficient water to dispose of any residue

		At least once every six months



		7.

		Bringing Tanks

		Scrape, scrub and wash with hot water containing detergent. Rinse thoroughly

		Before refilling



		8.

		Blocking, Forming and stamping machines

		Dismantle, degrease and clean thoroughly

		Frequently and regularly



		9.

		Homogenisers

		Dismantle, wash working parts in warm water and detergent. Rinse with

sterilizer, rinse with clean water, reassemble.

		At the close of every working period



		10.

		Cooking Utensils

		Clean thoroughly and scrub in water at 45o C or above, or immerse in warm water containing detergent with

sterilizer. Scour, rinse and dry.

		After every period of use



		11.

		Conveyor belts

		a) Clean off dropped material

b) Clean surface of rollers

		Frequently and regularly during use

At least once a day



		12.

		Proving and baking tins

		Clean thoroughly

		Frequently and regularly



		13.

		Proving trolleys

		Wash with hot water containing detergent, rinse and dry

		Frequently and regularly during use



		14.

		Dough and pastry mixers

		a) Remove spillage and extruded food

b) Clean thoroughly and wash with warm water containing detergent. Rinse with cold water and dry

		Frequently and regularly during use



At the close of every working period



		15.

		Flavours, essences and colour containers

		Clean the outside of containers

		Each time they are used



		16.

		Pastry boards and icing tables

		Remove all traces of flour or sugar deposit. Immerse boards in boiling water and scrub, or scrub with warm

water containing detergent with sterilizer

		Regularly



		17.

		Knives and similar equipment

		Wash in water at 45°C or above or in warm water containing detergent with sterilizer. Rinse and dry

		After use



		18.

		Wooden Trays

		Scrub with the grain in warm water containing detergent. Rinse and dry

		Frequently and regularly

 



		19.

		Wiping materials and cloths

		Keep in suitable chemical sterilizer  between uses and boil after changing

		Change several times a day







13 SOLID WASTE MANAGEMENT

13.1 Waste should be stored in garbage bags.

13.2 Garbage bags should be kept covered

13.3 Plastic crates can be used to store defective and unpacked products.

14 DRAINAGE SYSTEM

A well-designed drainage system is essential for the smooth flow of domestic and trade wastewater to the collection pit. An effluent and sewage treatment plant must be installed in accordance with regulatory requirements.

15 AIR QUALITY & VENTILATION 

15.1 Excessive fumes, smoke, grease, or vapor can be hazardous to workers' health and contaminate food and food contact surfaces. Adequate natural and mehanical ventilation is essential to remove these hazards and introduce fresh air, keeping the environment clean and healthy.

15.2 The Ventilation System must be kept in operation and maintained in good condition and repair.

15.3 Ventilating System of Bread Cooling Plant

The ventilating system in the bake house and bread cooling areas must be maintained to ensure cleanliness and efficiency. Metal hoods, ducting, extraction fans, and grease filters should be regularly cleaned and free from grease and dirt. The system, including propulsion fans and louvers, should be operational during business hours to prevent fumes and condensation. Additionally, fly-proof mesh on windows and exhaust fans must be cleaned regularly.

16 LIGHTNING

Adequate lighting aids in identifying dirt, maintaining hygienic food premises, and promoting safe food production. Lighting should be sufficient, whether natural or artificial, to ensure safe food production and facilitate cleaning. Lighting fixtures should be designed to prevent dirt accumulation and allow for easy cleaning.

17 PERSONAL HYGIENE FACILITIES

Well-equipped and properly located changing and toilet facilities prevent equipment and food from being contaminated by fecal matter carried by insects, hands, or clothing. Properly maintained facilities can significantly reduce the likelihood of spreading foodborne diseases.
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1 SCOPE

This standard prescribed the methods of analysis of bakery products.

2 REFERENCES

The standard given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 1070 : 2023

		Reagent grade water specification (fourth revision)





3 QUALITY OF REAGENTS

Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests.

NOTE – ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect test results.

4 PREPARATION OF THE SAMPLE

4.1 In case of powdered or granular substances, mix the contents of a whole pack and, if necessary, further grind in a clean and dry mortar to convert it into homogenous powder. Store the ground sample in a clean and dry air-tight glass container.

4.2 For low moisture crisp products, such as biscuits, cookies and rusks, etc. break the contents of the whole pack into small pieces and subsequently grind the pieces either in an electrically driven, clean, dry blender or in a clean and dry mortar to a near homogeneous powder. Store the powdered material in a dry air-tight glass container.

4.3 For semi-moist products, such as, cakes, bread, buns, etc., cut the contents of pack into small piece with the help of clean dry scissors or a sharp-edged knife and further grind in an electrically driven dry blender taking care that the sample temperature does not rise above 45 °C in the entire operation. In the case of packs above 400 g, such as bread loaves, slice them uniformly into thin slices with the help of a sharp-edged knife and take two slices from the center and two from each end leaving the outermost end slices and proceed as described above.

5 DETERMINATION OF MOISTURE CONTENT

5.1 Principle 

Air-ovens are electrically heated and the air within is at atmospheric pressure. Air circulation is by convection or forced draft. The loss of weight during drying is calculated as a percentage of the weight before drying and is taken as the percent moisture of the sample.

5.2 Apparatus

i) Moisture Dish – made of porcelain, silica, glass, aluminium or stainless steel;

ii) Oven – electric, maintained at 105 °C ± 2 °C; and

iii) Desiccator.

5.3 Procedure

Weigh accurately about 5 g of the prepared sample in the moisture dish, previously dried in the oven at 105 °C and weighed. Place the dish in the oven maintained at 105 °C ± 2 °C for 4 hours. Cool in the desiccator and weigh. Repeat the process of drying, cooling and weighing at 30-minute intervals until the difference between two consecutive weighing is less than 1 mg. Record the lowest mass.

5.3 Calculation

Moisture, percent by mass = 

Where,

        	M1 = mass, in g, of the dish with the material before drying;

        	M2 = mass, in g, of the dish with the material after drying to constant mass; and

        	M = mass, in g, of the empty dish.

6 DETERMINATION OF TOTAL ASH

6.1 Principle

The principle of muffle furnace is to burn off the organic matter and to determine the inorganic matter remaining. Heating is carried out in two stages - firstly to remove the water present and to char the sample thoroughly; and finally burning at 550 °C in a muffle furnace. This method is applicable to all food materials.

6.2 Apparatus

i) Dish – Silica;

ii) Desiccator; and

iii) Muffle Furnace.

6.3 Procedure

Weigh accurately about 5 g of the prepared sample in a tared, clean and dry silica dish. Ignite the material in the dish with the flame of a suitable burner for about one hour. Complete the ignition by keeping in a muffle furnace at 550 ⁰C ± 10 ⁰C for 4 hours/ till insignificant difference between three subsequent readings. Until grey in colour. Cool in a desiccator and weigh. Repeat the process of igniting, cooling and weighing at one hour intervals until the difference between two successive weighing is less than 1 mg. Note the lowest mass. Preserve this ash for the determination of acid insoluble ash.

6.4 Calculation

Total ash (on dry basis), percent by mass = 

Where,

        	M2 = mass, in g, of the dish with the ash;

        	M = mass, in g, of the empty dish;

        	M1 = mass, in g, of the dish with the material taken for the test; and

        	W = percent moisture in the sample.



7 DETERMINATION OF ACID INSOLUBLE ASH

7.1 Principle

Ignite in a muffle furnace at 550 °C ± 10 °C for one hour. Cool the dish in a desiccator and weigh. Heat the dish again at 550 °C ± 10 °C for 30 minutes, cool in a desiccator and weigh. Repeat this process of heating for 30 minutes, cooling and weighing until the difference between two successive weighing is less than 1 mg.

7.2 Apparatus

i) Dish – silica;

ii) Water – bath;

iii) Desiccator; and

iv) Muffle Furnace

7.3 Reagents

7.3.1 Dilute Hydrochloric Acid

5N, prepared by diluting 1 volume of concentrated hydrochloric acid to 2.5 volumes with water.

7.4 Procedure

To the ash contained in the silica dish (see 6.2), add 25 ml of dilute hydrochloric acid, cover with a watch-glass and heat on a water bath for 10 minutes. Allow to cool and filter the contents of the dish through Whatman filter paper No. 42 of its equivalent. Wash the filter paper with water until the washings are free from the acid. Keep it in an electric air-oven and heat it till it gets dried. Subsequently, ignite the contents of the dish over a burner till the contents get completely charred. Complete the ignition by transferring the dish to a muffle furnace 550 °C ± 10 °C until grey or white ash results. Cool the dish in a desiccator and weigh. Heat the dish again at 550 °C ± 10 °C for 30 minutes. Cool in a desiccator and weigh. Repeat the process of heating, cooling and weighing until the difference between two successive weighing is less than 1 mg. Record the lowest mass.

7.4 Calculation

Acid insoluble ash (on dry basis), percent by mass =  

Where,

        	M2 = mass, in g, of the dish with the acid insoluble ash;

        	M = mass, in g, of the empty dish;

        	M1 = mass, in g, of the dish with the material taken for the test; and

        	W = percent of moisture content.



8 DETERMINATION OF TOTAL SOLID CONTENT

8.1 Principle

To obtain an accurate measurement of the moisture content or total solids of a food using evaporation methods it is necessary to remove all of the water molecules that were originally present in the food, without changing the mass of the food matrix.

	 %Total solids = (100 –  % Moisture). 

This value shall be calculated from the moisture percent as 100 minus the moisture percent. The moisture content shall be determined as described under 5.

9 DETERMINATION OF VOLUME/MASS RATIO

9.1 Principle

The volume of the loaf is measured by displacing a volume of rapeseeds equal to the volume of the loaf.

9.2 Equipment

9.2.1 Wooden Box

Large enough to contain a loaf of bread in such a manner that the top surface of the loaf remains about 1.5 cm below the top level of the box when the load is placed over a thin layer of rape seeds or mustard seeds in the box.

i) Graduated Cylinder and Glass Beaker – 1 000 ml capacity;

ii) Rape Seeds (or Mustard Seeds);

iii) Weighing Scale – 5 kg capacity; and

iv) Glass Beaker –1 000 ml capacity.

9.3 Procedure

9.3.1 Determination of Density of Rape or Mustard Seeds

Weigh the beaker on the weighing scale. Transfer 500 ml of rape seeds or mustard seeds from the measuring cylinder to the beaker and reweigh. Take the average of three readings and calculate the density of the seeds as follows:

Density of seeds (D), g/ml = 

Where,

        	B = average mass, in g, of the baker plus 500 ml of rape seeds or mustard seeds; and

        	A = mass, in g, of the empty beaker.



9.3.2 Determination of Volume of Loaf

Weigh the loaf after it is cooled to room temperature and record the mass. Fill the wooden box with rape or mustard seeds avoiding air packets and level the top surface of the seeds with a wooden plate. Weigh the box with the seeds. Take three such readings and record the average. Empty out the seeds leaving a thin layer at the bottom of the box. Place the loaf on this layer of seeds and fill the rest of the space in the box with rape or mustard seeds. Level off the surface of the seeds by a wooden plate. Weigh the box again. Take three such readings and record the average.

CAUTION – Do not press the loaf while keeping in the box. It should be placed on the layer of the seeds. The upper surface of the seeds should be levelled off with sides of the box.

NOTE – Testing shall be done without slicing the loaf.

 9.4 Calculation

Calculate the volume of the loaf in the following manner and determine the volume/mass ratio:



Volume, in ml, of the loaf = 



Where,



        	C = average mass, in g, of the box filled with seeds plus mass of the loaf;

        	E = average mass, in g, of the box filled with loaf, with seeds in the residual space;       	and

D = density, in g/ml, of rape or mustard seeds (see 9.3.1)

10 DETERMINATION OF FAT

10.1 Principle

The Soxhlet extraction uses the solvent reflux and siphon principle to continuously extract the solid matter by pure solvent, which saves the solvent extraction efficiency and high efficiency. The sold sample is placed on a thimble-shaped filter paper, positioned into Soxhlet extractor, and the device is assembled

10.2 Soxhlet Extraction Method

10.2.1 Soxhlet Extraction Apparatus

10.2.2 Reagent

10.2.2.1 Petroleum ether – distilling between 40° C and 60° C

10.2.3 Procedure

Weigh accurately about 5 g of the material in a suitable thimble and dry for 2 hours at                        100 °C ± 2 °C. Place the thimble in the Soxhlet extraction apparatus and extract with the solvent for about 8 hours with speed of distillation not less than 5 drops per second.

10.2.4 Calculation

Fat, percent by mass = 



Where,

        	M1 = mass, in g, of the Soxhlet flask with the extracted fat;

        	M2 = mass, in g, of the empty Soxhlet flask. clean and dry; and



10.3 Acid Hydrolysis Method (AOAC 922.06)

10.3.1 Principle



Crude fat is determined by acid hydrolysis of the sample with HCl (25 + 11) followed by extraction of hydrolyzed lipid materials with mixed ethers. Ethers are evaporated, and lipid residue is heated to constant weight at 100 °C. Residue is expressed as % crude fat.

10.3.2 Apparatus

i) 50 ml beaker;

ii) Mojonnier fat-extraction apparatus;

iii) Water bath;

iv) Oven;

v) Desiccator;

vi) Filter funnel; and

vii) Cotton pledget.

10.2.2 Procedure

Weigh accurately 2 g of the prepared sample into a 50 ml beaker. Add 2 ml of alcohol and stir to moisten all particles. Add 10 ml of HCl (25+11) and mix well. Place the beaker in a water bath at 70 °C – 80 °C and stir frequently for 30-40 minutes. Add 10 ml of alcohol and cool. Transfer the mixture to a Mojonnier fat-extraction apparatus. Rinse the beaker with 25 ml of ether, added in three portions. Shake vigorously for 1 minute. Add 25 ml of redistilled petroleum ether (bp <60 °C) and shake vigorously again for 1 minute. Let stand until the upper liquid is clear, or centrifuge for 20 minutes at ca 600 rpm. Draw off the ether-fat solution through a filter into a weighed 125 ml beaker-flask. Re-extract the liquid remaining in the tube twice, each time with 15 ml of ether. Draw off the clear ether solutions into the same flask as before. Evaporate the ethers slowly in a steam bath. Dry the fat in an oven at 100 °C to constant weight (ca 90 minutes).

10.2.3 Calculation

Fat percent by mass = 



Where,

              M2 = mass, in g, of the flask with the fat;

              M = mass, in g, of the empty flask;

             M1 = mass, in g, of the sample taken for the test; and

   	 M = mass, in g, of material taken for the test.



11 DETERMINATION OF ACIDITY OF EXTRACTED FAT (AS PERCENT OLEIC ACID)

11.1 

Principle

The acid value is determined by directly titrating the oil/fat in an alcoholic medium against standard potassium hydroxide/sodium hydroxide solution.

11.1 Apparatus

11.1.1 Soxhlet Apparatus – with 250 ml flat-bottom flask.

11.2 Reagents

11.2.1 Petroleum Ether – boiling point below 80° C.

11.2.2 Benzene-Alcohol-Phenolphthalein Stock Solution – to 1 liter of distilled benzene, add 1 liter of alcohol or rectified spirit and 0.4 g of phenolphthalein. Mix the contents well.

11.2.3 Standard Sodium Hydroxide Solution – 0.05 N.

11.3 Procedure

Weigh accurately about 5 g of prepared sample and transfer it to the thimble and plug it from the top with extracted cotton and filter paper.  Dry the thimble with the contents for 15 to 30 minutes at 100  °C in an oven. Take the weight of empty dry Soxhlet flask. Extract the fat in the Soxhlet apparatus for 8 hours with speed of distillation not less than 5 drops per second and evaporate the solvent in the flask on a water bath. Remove the traces of the residual solvent by keeping the flask in the hot air oven at 100 °C for about half an hour and weigh.

Cool the flask and add 50 ml of mixed benzene-alcohol-phenolphthalein reagent and titrate the contents to a distinct pink color with sodium hydroxide solution taken in a 10 ml micro burette. If the contents of the flask become cloudy during titration, add another 50 ml of the reagent and continue titration. Make a blank titration of the 50 ml reagent. Subtract from the titre of the fat, the blank titre.

11.4 Calculation

Acidity of extracted fat (as oleic acid), percent by mass = 

Where,

        	V = volume of 0.05 N sodium hydroxide solution used in titration after subtracting        	the blank;

        	M1 = mass, in g, of Soxhlet flask containing fat; and

        	M = mass, in g, of empty Soxhlet flask.

12 DETERMINATION OF pH OF THE AQUEOUS EXTRACT

12.1 Principle

The principle of pH meters is wholly based on the ion exchange between the sample and the glass electrode's inner solution, which generates electrical voltage. The result of the principle of pH meters is based on the hydrogen ion concentration and the relation between electric voltage and the pH reading.

12.1.1 pH of aqueous extract of the sample shall be determined either by the pH meter with glass electrode or by a suitable pH comparator provided with standard colour discs. In case of dispute, however, pH shall be determined by the pH meter.

12.2 Apparatus

12.2.1 pH Meter with Glass Electrode or pH Comparator – The latter provided with standard pH color discs for the indicator solution given under 12.3.2.

12.3 Reagents

12.3.1 Water

Use distilled water of pH 6.2 to 7.0. Boil it for about 10 minutes and cool to room temperature immediately before use. Redistill the water in an all-glass apparatus if its pH not lie with in this range.

12.3.2 Indicator Solutions – Universal indicator.

12.4 Procedure

12.4.1 Preparation of Aqueous Extract of the Material

Grind to a fine paste about 10 g of the material in a glass mortar. Add 100 ml of water and mix thoroughly. Allow the mixture to stand for about 15 minutes. Filter the mixture and collect the filtrate in another beaker.

12.4.2 Determination of pH of Aqueous Extract

Determine the pH of the solution by the pH meter, or by using the pH comparator as described in 12.4.2.1.

12.4.2.1 Clean the two glass tubes of the pH comparator with carbon tetrachloride to remove any oily or greasy film on them and allow the tubes to dry. Fill the two tubes with the aqueous extract to the 10 ml mark. Add 5 drops of universal indicator in the pH comparator. Place the two tubes in position in the comparator, the one without the indicator being placed behind the color discs and compare the color until the nearest color match is obtained. Record the approximate pH of the aqueous extract. Discard the contents of the glass tubes to which indicator had been added. Wash with water and dry. Clean the tube with carbon tetrachloride and dry it. Fill the tube with carbon tetrachloride and dry 10 ml mark, add 5 drops of the universal indicator solution and mix the contents well. Place this tube in position, replace the previous standard colour disc with the one provided for the indicator used and read the exact pH of the solution when the nearest colour match is obtained.

13 DETERMINATION OF CRUDE FIBRE

13.1 Principle

By treating a food material successively with petroleum ether, sulphuric acid and sodium hydroxide, all the lipids, carbohydrates etc. are removed/ hydrolysed leaving only the crude fibre along with some insoluble mineral matter. The insoluble residue is freed of the soluble materials by water washing and filtration, and ashed. The difference in weight of the alcohol washed residue (dried) and the ash give the weight of true crude fibre. 

13.1 Reagents

i) Petroleum Ether;

ii) Dilute Sulphuric Acid – 1.25 percent (m/v), accurately prepared;

iii) Sodium Hydroxide Solution – 1.25 percent (m/v), accurately prepared; and

iv) Ethyl Alcohol – 95 percent by volume.

13.2 Procedure

Weigh accurately about 2.5 g of the moisture free sample after determining the total solid content and extract for about one hour with petroleum ether, using a Soxhlet apparatus. Transfer the fat-free material to a one litre flask. Take 200 ml of dilute sulphuric acid in a beaker and bring to boil. Transfer the whole of the boiling acid to the flask containing the fat-free material and immediately connect the flask with a water-cooled reflux condenser and heat so that the contents of the flask begin to boil within one minute.

Rotate the flask frequently, taking care not to allow the material to stick to the sides of the flask, and not to keep the material out of contact with the acid. Continue boiling for exactly 30 minutes. Remove the flask, and filter through fine linen (about 18 threads to a centimeter) held in a funnel, and wash with boiling water until the washings are no longer acidic to litmus. Bring some quantity of sodium hydroxide solution to boiling under a reflux condenser. Wash the residue on the linen into the flask with 200 ml of boiling sodium hydroxide solution. Immediately connect the flask with the reflux condenser and boil for exactly 30 minutes. Remove the flask and immediately filter through the filtering cloth. Thoroughly wash the residue with boiling water and transfer to a Gooch crucible prepared with a thin but compact layer of ignited asbestos. Wash the residue thoroughly first with hot water and then with about 15 ml of ethyl alcohol, 95 percent by volume. Dry the Gooch crucible and contents at 105 °C ± 2 °C in an air-oven to constant mass. Cool and weigh. Incinerate the contents of the Gooch crucible in an electric muffle furnace at 600 °C ± 20 °C until all the carbonaceous matter is burnt. Cool the Gooch crucible containing the ash in a desiccator and weigh.

13.3 Calculation

Crude fibre (on dry basis), percent by mass = 

Where,

M1= mass, in g, of Gooch crucible and contents before ashing;

M2 = mass, in g, of Gooch crucible containing asbestos and ash;

M = mass, in g, of the material taken for the test; and

W = percent of moisture content.



14 DETERMINATION OF ALCOHOLIC ACIDITY

14.1 Principle

Alcoholic acidity is defined as mg of H2SO4 required for 100 g of the sample to have the same alcohol soluble acids. Grains or their milled products on storage undergo physical, as well as, chemical changes.

14.1 Reagents

i) Neutral Ethyl Alcohol – 90 percent (v/v);

ii) Standard Sodium Hydroxide Solution – approximately 0.05 N; and

iii) Phenolphthalein-Indicator Solution – 60 mg of phenolphthalein dissolved in 100 ml rectified spirit.

14.2 Procedure

Weigh 5 g of sample into a stoppered conical flask and add 50 ml of neutral ethyl alcohol. Stopper, shake and allow to stand for 24 hours, with occasional shaking. Filter the alcoholic extract through a dry filter paper. Titrate the combined alcoholic extract against 0.05 N standard sodium hydroxide solution using phenolphthalein as indicator. calculate the percentage of alcoholic acidity as sulphuric acid.

14.3 Calculation

Alcoholic acidity (as H2SO4) in 90 percent alcohol, percent by mass = 



Where,



A = volume, in ml, of standard sodium hydroxide solution used in titration;

N = normality of standard sodium hydroxide solution; and

M = mass, in g, for the material taken for the test.



15 DETERMINATION OF FRUITS IN FRUIT BREAD/CAKE

15.1 The method determines both dry fruits (rasins, cashewnuts, almonds and walnuts) and preserved fruits (PETHA peel. KARONDA) and cherries) in fruit bread/cakes.

15.2 Equipment

i) Bread or Cake Knife;

ii) Brush; and

iii) Weighing Balance.

15.3 Method

Weigh accurately four cake/bread slices (approximately 100 g). Pick one by one each piece of preserved fruit and dry fruit and wipe them individually with a camel hair brush on a filter paper or clean cloth. Segregate preserved and dry fruits and weigh each type separately and calculate the percentage f fruits from the mass for fruits picked out separately for preserved fruits and dry fruits.

16 DETERMINATION OF NON-FAT MILK SOLIDS IN MILK BREAD

16.1 Principle

The method is a colorimetric oven for estimating non-fat milk solids in milk bread based on the orotic acid (2, 6-dihydroxypyrimidine-4-carboxylic aid) content. The mean orotic acid content of non-fat milk solids is 62.5 mg/100 g (range 48.0-74.5 mg/100 g).

16.2 Apparatus

i) Air-Drying Oven;

ii) Homogenizer;

iii) Pipettes –  5, 10 and 25/ml;

iv) Glass Stoppered Test-Tubes;

v) Volumetric Flask –  500, 100, 50 and 10 ml capacity;

vi) Water Bath; and

vii) Colorimeter.



16.3 Reagents



i) Zinc Sulphate – 23 percent (m/v) solution;

ii) Potassium Hexacyanoferrate – 15 percent (m/v) solution;

iii) p-Dimethylaminobenzaldehyde (DAB) – 3 percent (m/v) inpropanol; 

iv) Standard Orotic Acid – Dissolve 50 mg orotic acid in a mixture of 1 ml of 0.88 ammonia and 10 ml water. Dilute to 500 ml with water. Take 10 ml aliquot and dilute to 100 ml with water. Further dilute 2.5, 5, 10 and 15 ml of this solution to 50 ml to produce solutions containing 2.5, 5, 10 and 15 µg orotic acid per 5 ml;

v) Saturated Bromine Water;

vi) Ascorbic Acid Solution – 10 percent;

vii) n-Butyl Acetate; and

viii) Anhydrous Sodium Sulphate.

16.4 Procedure

16.4.1 Weigh the bread on receipt accurately, nearest to 0.1 g. Cut the bread into 2-3 mm slices, spread on paper and allow to dry in a warm room overnight so that the bread is crisp and brittle. The sample should be in equilibrium with the atmosphere so that the moisture content remains constant during grinding. Then return quantitatively the air-dried bread to the balance and re-weigh. Grind to pass through an 850 µm IS sieve mix and transfer to an air-tight container. Determine the total solids by drying 2 g at 130°C for 1 hour.

16.4.2 Weigh 5 g of dried sample into the beaker of a homogenizer, add 100 ml water and mix at the maximum speed for 1 minute. Filter the supernatant liquor through a 15 cm Whatman No. 541 paper rejecting the first 10 ml. 5 ml is required for the determination.

16.4.3 Into a series of glass-stoppered test tubes, add by pipette 5 ml of test solution (containing    2 µg -15 µg orotic acid) 5 ml of each of the standard orotic acid solutions and 5 ml of each of the standard orotic acid solutions and 5 ml of water to act as the blank. Add to each tube 1.5 ml of saturated bromine water and allow the mixture to stand at room temperature for not more than 5 minutes. As the addition for bromine water is made to the series for tubes, the times will vary slightly between each, the time of reaction is not critical provided it is between 1 and 5 minutes. Add 2 ml of 10 percent ascorbic acid solution to each tube and place the tubes in a water bath at 40° C for 5 minutes. Cool to room temperature, add to each tube 4.0 ml n-butyl acetate and shake vigorously for 15 seconds. Transfer the upper separated layers to dry test rubes containing 1 g anhydrous sodium sulphate. Mix gently. Add another gram of anhydrous sodium sulphate. Mix gently and allow to separate. Transfer the clear butyl acetate layer to a 1-cm cell and measure the optical density at 461 nm to 462 nm against the blank.

16.5 Calculation

Draw a calibration graph of the standard orotic acid solution plotting the optical density on the X-axis against the concentration of orotic acid on the Y-axis. Determine the orotic acid content in      5 ml of sample extract by interpolation of the colorimeter reading on the calibration graph, and hence the amount in the dry sample. For converting to milk, assume that skim milk powder contains 62.5 mg orotic acid per 100 g.

17 CHARACTERIZATION AND ESTIMATION OF SYNTHETIC DYES

17.1 Principle

Synthetic acidic colour(s) is dyed on to wool in acidic medium and extracted (stripped) from the wool into aqueous alkaline medium. The extracted colour(s) is developed (separated) by paper chromatography along with standard dyes using a suitable solvent system. Comparing their Rf values with that of standard colours identifies the sample colours. Quantification of the colours is done by spectrophotometry. 

17.2 Apparatus

i) Glass Pestle and Mortar;

ii) Beakers – 250 and 100 ml capacity;

iii) Chromatographic Chamber – 30 cm x 20 cm x 10 cm;

iv) Test Tubes;

v) Spectrophotometer;

vi) Water Bath; and

vii) Porcelain Dish.

17.3 Reagents

i) 2 Percent ammonia n 70 percent alcohol.

ii) White Knitting Wool – Boil pure white knitting wool in 1 percent sodium hydroxide solution and then in water to remove alkali. Wash repeatedly with distilled water and dry.

iii) Chromatographic Paper – Whatman No. 1.

iv) Hydrochloric Acid (0.1 N) – 8.5 ml of concentrated hydrochloric acid diluted to 1 litre with distilled water.



17.4 Procedure

Thoroughly grind 10 g of the powdered food material with 50 ml of 2 percent ammonia in 70 percent alcohol. Allow to stand for few hours and centrifuge. Pour the clear supernatant liquid in the disc and evaporate on the water bath. Dissolve the residue in 30 ml water acidified with acetic acid.

Add a 20 cm strip of pure white wool to the above solution and boil. When the wool takes up the colour fairly completely take out and wash it with tap water. Transfer the washed wool to a small beaker and boil gently with dilute ammonia (1:4) If the colour is stripped by the alcohol, the presence of an acid coal tar dye is indicated. Remove the wool. Make the liquid slightly acidic and boil. Add a fresh piece of wool and continue boiling until all colour is removed. Extract the dye from the wool again with a small volume of dilute ammonia, filter through small plug of cotton and evaporate to low bulk. (This double stripping technique usually gives a pure product but is not always necessary. Natural colours may also dye the wool during the first treatment but the colour is not removed by ammonia.) Transfer the solution to a volumetric flask and make the volume to 50 ml with water.

NOTE – Basic dyes can be separated by making the food alkaline with dilute ammonia, boiling with wool and then stripping with dilute acetic acid. At present, all the permitted water soluble colours are acidic in nature and hence an indication of the presence of a basic dye suggests the presence of a non-permitted colour.

17.3.1 Separation of Colours by Paper Chromatography

Take Whatman No. 1 filter paper sheet (15 cm x 30 cm) and draw a line parallel to the bottom edge of the sheet and about 2 cm away from it. Pipette 0.5 ml of the extracted dye solution with the help of a graduated pipette and apply it on filter paper sheet in the form of a band on the line.

Prepare 0.1 percent solutions of the permitted water soluble dyes and with the help of capillary tubes, apply spots of all these dyes on the line leaving about 1.5 cm distance between two spots. Care should be taken to ensure that the solution does not spread n the filter paper. Allow the coloured spots to dry and subsequently suspend the paper sheet in the chromatography chamber such that the lower edge of the sheet remains dipped in the solvent placed in a solvent boat. Any of the following solvent systems may be used for the following solvent systems may be used for the separation of colours but solvent system at (5) has been found to give the best resolution:

i) 1 ml ammonia (sp. gr 0.85) + 99 ml water;

ii) 2.5 percent aqueous sodium chloride;

iii) 2 percent sodium chloride in 50 percent ethanol;

iv) Isobutanol: ethanol: water [1:2:1 (v/v)];

v) N-butanol: water: acetic acid (20:12:5); and

vi) Isobutanol : ethanol : acetic acid (3:12:5).

Close the chromatographic chamber tightly and allow the solvent to rise. When the solvent front has risen to about 20 cm from the base line, remove the filter paper sheet and allow it to dry at room temperature. Mark coloured bands and carefully cut coloured strips from the paper chromatogram. Cut coloured strips into small pieces and transfer them to a test tube and add about 1 ml 0.1 N-hydrochloric acid (HCI). Allow the colour to extract and decant the coloured extract in a volumetric flask. Repeat the process of extraction and decanting till all the colour is removed from the paper. Make up the volume Determine absorbance maximum and read the optical density at absorbances maximum and read the optical density at absorbance maximum against a blank prepared by cutting an equivalent strip of plain portion of the chromatogram and extracting it with 0.1 N HCI exactly as described in case of sample. From the absorbance values compute the concentration versus optical density (see 17.3.2)

17.3.2 Plotting of Standard Curve

Prepare 0·1 percent solution of the dye in 0·1 N hydrochloric acid. Take 0.25, 0.50. 0·75, 1.0,

1·25 and 1·5 ml aliquots of this and dilute to 100 ml with 0·1 N hydrochloric acid. Read their

absorbance at respective absorbance maxima. Plot absorbance value against the concentration of the dye.

 17.3.3 The RI values and absorbance maxima of the permitted water soluble dyes are given below which may be used as a guide in characterization of the dye and in determining their concentration. However chromatographic Rf values are known to vary slightly because of variation in temperature, solvent purity and solvent -saturation of the chromatography chamber, it is, therefore, essential that known dyes should be applied along with the sample for comparison of Rf values under actual conditions used in the test.

		Solvent System

		Rf Values

		Absorbance

Maximum 1 nm



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)



		Ponceau 4 R

		0.95

		0.36

		0.42

		0.29

		0.33

		0.29

		505



		Carmoisine

		0.61

		0.04

		0.56

		0.51

		0.56

		0.28

		515



		Amaranth

		0.77

		0.06

		0.20

		0.24

		0.19

		0.20

		520



		Erythrosine

		0.23

		0.00

		0.70

		1.00

		1.00

		0.38

		525



		Fast red E

		0.45

		0.00

		0.60

		0.45

		0.54

		0.60

		505



		Sunset yellow FCF

		0.78

		0.26

		0.65

		0.49

		0.45

		0.56

		480



		Tartrazine

		1.00

		0.26

		0.30

		0.26

		0.18

		0.22

		430



		Inidigoi carmine

		–

		0.07

		0.30

		0.28

		0.21

		0.27

		615



		Brilliant blue FCF

		–

		–

		–

		–

		–

		–

		630



		Green S

		1.00

		0.88

		1.00

		0.73

		0.57

		0.50

		635



		Green FCF

		–

		–

		–

		–

		–

		–

		624





 18 DETERMINATION OF SORBIC ACID

Two methods, namely, colorimetric and spectrophotometric methods have been given. Any of the two can be used.

18.1 Colorimetric Method

18.1.1 Principle

2,6-dichlorophenol indophenol dye, which is blue in alkaline solution and red in acid solution, is reduced by ascorbic acid to a colourlers form. The reaction is quantitative and can be performed by titration, this reaction is practically specific for ascorbic acid in fresh fruits and vegetables, Sulphur dioxide present in products like c~qua~hea cn deduce the dye and thus interferes in the estimation, condensing SO, with formaldehyde can eliminate this interference. 

18.1.2 Apparatus



i) Steam distillation apparatus;

ii) Volumetric flask – 50 ml and l litre capacity;

iii) Pipette – sand 20 ml capacity;

iv) Test tubes – 15 ml capacity;

v) Spectrophotometer – with 10 mm matched cells;

vi) Water bath; and

vii) Ice bath.



18.1.3 Reagents



i) Sulphuric acid – 2 N and 0.3 N;

ii) Potassium dichromate solution – 147 mg potassium dichromate dissolved in distilled water and diluted to 100 ml; 

iii) Thiobarbituric acid solution 0.5 percent – Dissolve 250 mg Thiobarbituric acid in 0.5 N sodium hydroxide solution in a SO ml volumetric flask by swirling in hot water. Add 20 ml distilled water, neutralize with 3 ml of I N hydrochloric acid and dilute to volume with distilled water. This solution should be prepared fresh before experimentation;

iv) Crystalline magnesium sulphate MgSO4.7H2O; and

v) Standard sorbic acid solution – Accurately weigh 134 mg potassium sorbate (equivalent to 100 mg sorbic acid) and dilute to 1 litre with distilled water. One ml of solution corresponds to 0.1 mg of sorbic acid. This solution is stable for several days when refrigerated.



18.1.4 Procedure



18.1.4.1 Preparation of the sample



a) All types of bread and cakes not containing fruits

Take one or a half loaf of bread or cake and cut it into slices of 2-3mmthickness. Spread the slices on the paper and let them dry in a warm place or at room temperature until sufficiently crisp and brittle to grind well. Grind entire sample to pass through 850micron sieve. Mix well and keep in an airtight container.

b) Bread and cakes containing raisins and fruits

Take one or a half loaf of bread or cake and cut it into slices of 2-3 mm thickness. Spread the slices on the paper and let them dry in a warm place or at room temperature until sufficiently crisp. Comminute by passing twice through a food chopper and dry the sample in an oven at 70° C under a pressure of less than 50 mm of mercury.

 18.1.4.2 Test portion

Weigh 1.5 g to 2.0 g prepared sample into distillation tube containing silicon chips. Add 10 ml of 2 N sulphuric acid and 10 g magnesium sulphate. Steam distil the contents, maintaining 20 ml to 30 ml volume in distillation tube with small burner. Avoid charring. Collect 100 ml to 125 ml distillate in 250 ml volumetric flask within 45 minutes. Rinse the condenser with distilled water and dilute the distillate to volume and mix thoroughly.

18.1.4.3 Determination

Pipette 2 ml of test portion and 2 ml of distilled water (for blank) into separate 15 m) test tubes. Add 1 ml of 0.3 N sulphuric acid and 1 ml of potassium dichromate solution and heat in boiling water bath exactly for five minutes. Immerse tubes in ice bath and add 2 ml thiobarbituric acid solution. Replace it in boiling water bath and boil it for 10 minutes. Cool and determine optical density of solution at 532 nm against blank using matched 1 cm cells.

18.1.4.4 Plotting of the calibration curve

Pipette 5, 10, 15, 20 and 25 ml sorbic acid standard solutions into separate 500 ml volumetric flasks. Dilute each to volume and mix thoroughly and proceed as specified in 18.1.4.3. Plot the optical density against µg sorbic acid/ml.

18.1.5 Calculation

Calculate the sorbic acid content in the sample after reading the corresponding sorbic acid value of the optical density.

Percent sorbic acid in the sample =

 

Where,



 A = sorbic acid content obtained from calibration curve; and

M = mass of sample taken.

18.2 Spectrophotometric Method

18.2.1 Principle

In principle, preservatives from foods are extracted by steam distillation. The fraction is then purified by solvent extraction. Each acidified preservative from the extract solution is then measured at the specific absorption wavelength using UV spectrophotometer.



18.2.2 Reagents



Metaphosphoric acid solution – 5g phosphoric acid dissolved in 250 ml distilled water and diluted to 1 litre with absolute alcohol;

ii) Mixed ethers – petroleum ether : anhydrous ether (1:1);

iii) Potassium permanganate solution – 15 g-potassium permanganate dissolved in distilled water, diluted to 100 ml and filtered through glass wool;

iv) Sorbic acid solution (stocks) – 200 mg of sorbic acid dissolved in 200 ml of mixed ethers;

v) Working solution – 10 ml stock solution diluted to 200 ml with mixed ether and this solution corresponds to 0·05 mg/ml; and

vi) Reference solution – Shake 100 ml mixed ethers with 10 ml metaphosphoric acid solution and dry supernatant ether fraction with 5 g anhydrous granular sodium sulphate.

18.2.3 Apparatus

i) High speed blender;

ii) Separating funnels – 500 fill;

iii) Volumetric flasks;

iv) Graduated pipettes;

v) Ultraviolet spectrophotometer – Provided with a 0.5 mm monochromator with silica cells of 20 mm thickness fitted with ground lids.

 18.2.4 Procedure

18.2.4.1 Preparation of the sample – Proceed as in 18.1.4.1.

18.2.4.2 Test portion 

Accurately weigh 10 g prepared sample in high speed blender cup. Add enough metaphosphoric acid solution to yield a total of 100 ml liquid in mixture. Blend for 1 minute and immediately filter through batman No. 3 paper. Transfer 10 ml filtrate to 250 ml separating funnel containing 100 ml mixed ethers and shake for 1 minute. Discard aqueous layer and dry the ether extract with 5 g anhydrous sodium sulphate.

18.2.4.3 Determination

Place the ether solution in a silica cell with a ground lid of thickness 20 mm and measure the absorbance of this solution at 250 nm with respect to the reference solution in a similar silica cell.

18.2.4.4 Plotting of the calibration curve

Into a series of four 100 ml volumetric flasks, add 1, 2, 4 and 6 ml of working standard sorbic acid solution and dilute to volume with mixed ethers. Determine absorbance of the solutions at 250 nm. Plot the absorbance against mg of sorbic acid/ml.

18.2.5 Calculation

Calculate the sorbic acid content in the sample after reading the corresponding sorbic acid value from the calibration curve.

 

Percent sorbic acid in the sample = (mg sorbic acid/g sample) × (1/100 mg)×100 = mg sorbic acid/10.

 

Percent sodium sorbate = percent sorbic acid × 1.34.



18.3  High Performance Liquid Chromatography Method (IS 17562 : 2021)

18.3.1 Principle

Extraction of benzoic acid and/or sorbic acid from a test portion using a mixture of ammonium acetate buffer solution and methanol, under acidic conditions. The concentration of benzoic and/ or sorbic acid is determined by means of high performance liquid chromatography (HPLC) using a reverse phase column and ultraviolet (UV) detector.

18.3.2 Reagents and materials

Use only reagents of recognized analytical grade, unless otherwise specified, and water of HPLC grade.

i) Acetic acid (CH3COOH), glacial;

ii) Methanol (CH3OH), for HPLC;

iii) Ammonium acetate (CH3COONH4), 0,01 mol/l solution . Dissolve 0,771 g of ammonium acetate in 1 l of water;

iv) Ammonium acetate/acetic acid (CH3COONH4/CH3COOH), buffer solution. Mix 1 000 volume parts of ammonium acetate solution (3.3) with 1,2 volume parts of acetic acid (3.1);

v) Benzoic acid (C6H5COOH), stock solution. Dissolve 100 mg of benzoic acid in 40 ml of methanol (3.2) and make up to the mark with water in a 100 ml volumetric flask, to obtain the stock solution, ρ(C6H5COOH) = 1 g/l;

vi) Sorbic acid [CH3(CH:CH)2COOH], stock solution. Dissolve 100 mg of sorbic acid in 40 ml of methanol (3.2) and make up to the mark with water in a 100 ml volumetric flask, to obtain the stock solution, ρ[CH3(CH:CH)2COOH] = 1 g/l;

vii) Potassium hexacyanoferrate(II), trihydrate, K4[Fe(CN)6].3H2O. 2;

viii) Zinc sulfate, heptahydrate, (ZnSO4.7H2O), 300 g/l solution;

ix) Extraction solution Mix 60 volume parts of ammonium acetate/acetic acid buffer solution (3.4) with 40 volume parts of methanol;

x) Eluent for HPLC Mix 50 volume parts of ammonium acetate solution (3.4) with 40 volume parts of methanol for HPLC (3.2) and adjust to a pH of 4,5 to 4,6 with acetic acid (3.1). Filter the eluent over a membrane filter (4.2);

xi) Carrez solution I Dissolve 150 g of potassium hexacyanoferrate (II) (3.7) in water in a 1 000 ml volumetric flask. Dilute to the mark with water and mix the solution;

xii) Carrez solution II Dissolve 300 g of zinc sulfate (3.8) in water in a 100 ml volumetric flask. Dilute to the mark with water and mix the solution; and

xiii) Pleated filter paper, hard.

18.3.3 Apparatus

Usual laboratory apparatus and, in particular, the following.

i) Ultrasonic bath;

ii) Membrane filters, of pore size 0,45 µm, for aqueous solutions (e.g. cellulose acetate); diameter dependent on the filter holder;

iii) Filter holder, for membrane filters with suitable aspirating and collection vessels;

iv) High performance liquid chromatograph, equipped with a UV-detector (variable wavelength) and recorder and/or integrator or computer with the appropriate integrating programme; and

v) Reverse phase separation column, e.g. reverse phase C8, 250 mm × 4,6 mm, particle size 5 µm.

18.3.4 Sample

A representative sample should have been sent to the laboratory. It should not have been damaged or changed during transport or storage.

18.3.5 Procedure

18.3.5.1 Preparation of test solution 



Homogenize or mix the sample carefully. Concentrated juice should be diluted to single strength. 



18.3.5.2 Clear samples 



Dilute 500 ml to 10,00 ml (V1) of a sample in approximately 75 ml of extraction solution (3.9) in a 100 ml volumetric flask. Put the flask in the ultrasonic bath (4.1), mix the contents for at least 10 min and then dilute to the mark with extraction solution (3.9) at 20 °C. Filter the solution through a membrane filter (4.2).



18.3.5.3 Cloudy samples



Dilute 5,00 ml to 10,00 ml (V1) of a sample in approximately 75 ml of extraction solution (3.9) in a 100 ml volumetric flask. Put the flask in the ultrasonic bath (4.1) and mix the contents for at least 10 min. Then add 1,0 ml of Carrez solution I (3.11) and 1,0 ml of Carrez solution II (3.12) for clarification. Mix the solution carefully after each addition and dilute to the mark with the extraction solution (3.9) at 20 °C. Filter the solution over a paper filter (3.13); discard the first millilitres of filtrate. Filter the clear solution through a membrane filter.



18.3.5.4 Preparation of the calibration curves



Dilute benzoic acid stock solution (3.5) and/or sorbic acid stock solution (3.6) with extraction solution (3.9) at 20 °C to obtain standard solutions I, II and III with benzoic acid and/or sorbic acid concentrations of 10 mg/l, 25 mg/l and 50 mg/l, respectively. Inject 10 µl of each of the calibration solutions into the chromatograph (4.4), under the following conditions:

a) flow rate: approximately 1,2 ml/min;

b) wavelength for UV-detection: 235 nm (0,08 AUFS - absorbance unit full scale).

c) Prepare the calibration curves by plotting the peak areas against benzoic acid and/or sorbic acid concentration, in milligrams per litre.



18.3.5.5  Determination

Inject 10 µl of the test solution (6.1) into the chromatograph using the same conditions as for the preparation of the calibration graph. Identify the benzoic acid and/or sorbic acid peaks of the test solution by comparison with the peaks of the calibration solutions.

NOTE 1 For optimal separation of benzoic and/or sorbic acid, a slight change in the composition of the eluent may be necessary.

NOTE 2 Under the conditions described in this procedure, it is possible to determine the methyl, ethyl, and propyl esters of 4-hydroxybenzoic acid as well (see chromatogram in Annex A).

NOTE 3 Matrix peaks can cause interference with the analysis of benzoic acid in orange juice. In such a case, a suitable clean-up step is necessary.

NOTE 4 Identification of benzoic and sorbic acids in a sample is performed by comparing with the retention time of the standard solutions. It is possible to identify the analysed acids by using other methods of identification: spiking with single substances, viewing of absorption spectra at required wavelengths and measuring the absorption at different wavelengths.

NOTE 5 Quantification is carried by the external standard method with integration of peak area or measurement of peak heights. It is necessary to check linearity of the calibration function, e.g. with standard solutions I, II and III. 



18.3.6 Calculation

Determine the concentration of benzoic and/or sorbic acid in the test solution directly from the calibration curve (6.2). Calculate the benzoic acid concentration of the sample, ρA in milligrams per litre, using the following equation (external standard method).



Where,

A1 = the peak area or peak height of benzoic acid or sorbic acid in the test sample, expressed in area or length counts, respectively;

A2 = the peak area or peak height of benzoic acid or sorbic acid in the test standard solution, expressed in area or length counts, respectively;

ρst = the concentration of the standard solution, in milligrams per litre; and

V1 = the volume of the test sample solution, in millilitres.

19 ACETIC ACID, PROPIONIC ACID AND ITS SALTS

This standard specifies two methods for the determination of acetic acid, propionic acid and its salts. namely, paper and column chromatographic methods. Paper chromatographic method shall be used for qualitative detection and column chromatographic method shall be used for quantitative estimation of acetic acid, propionic acid and its salts.



19.1 Paper Chromatographic Method



19.1.1 Principle



19.1.1.1 Paper chromatography is a form of liquid chromatography where the basic principle involved can be either partition chromatography or adsorption chromatography.



19.1.1.2 In paper chromatography separation of component is distributed between phases of liquid. Here, one phase of liquid is water that is held amidst the pores of filter paper and the other liquid is the mobile phase that travels along with the filter paper. Separation of the mixture is the result that is obtained from the differences in the affinities towards the water and mobile phase when travelling under capillary action between the pores of the filter paper.



19.1.1.3 Though in a majority of paper chromatography applications, the principle is based on partition chromatography but sometimes, adsorption chromatography can take place where the stationary phase is the solid surface of the paper and the mobile phase is the liquid phase.



19.1.2 Apparatus

 

i) Chromatographic tank;

ii) Pipettes – Graduated, 0·1 ml;

iii) Chromatographic paper – Whatman No.1, 20 cm x 20 cm sheets;

iv) Steam distillation apparatus; and

v) Beaker – 25 ml capacity.

 

19.1.3 Reagents

 

i) Mobile solvent – Take two parts of acetone. One part of tertiary butyl alcohol, one part of n-butyl alcohol and one part of liquid ammonia and mix them. This solvent should always be prepared fresh;



ii) Chromogenic reagent – Add 200 mg each of methyl red and bromothymol blue to a mixture of 100 ml formalin and 400 ml absolute alcohol. Adjust to pH5.2 with 0.1 N sodium hydroxide;



iii) Sodium hydroxide – 0.1 N and 1 N;



iv) Phosphotungstic acid – 20 percent solution in distilled water;



v) Crystalline magnesium sulphate MgSO4.7H2O;



vi) Sulphuric acid; 



vii) Acetic acids and propionic acid Standard solution – Pipette 1 ml of acetic acid/propionic acid into a 100 ml volumetric flask and dilute to volume with distilled water. Pipette 1 ml of this stock solution into 25-ml beaker and neutralize acid with 0.1 N sodium hydroxide using cresol red indicator avoiding excess alkali. Evaporate to 0.3 ml in a water bath; and

viii) Congo red indicator paper.

 

19.1.4 Procedure

 

19.1.4.1 Sample preparation



a) All types of bread not containing fruits



Take one or a half loaf of bread and cut it into slices of 2 mm to 3 mm thickness. Spread the slices on the paper and let them dry in warm room until sufficiently crisp and brittle to grind well. Grind entire sample to pass through 850 micron sieve; mix well and keep in air-tight container before proceeding for experimentation.

 

b) Bread containing raisins and fruits



Proceed as in 19.1.4.1 (a) except comminute by passing twice through food chopper instead of grinding and dry air-dried sample in an uncovered dish for 16 hours at 70°C under pressure of less than 50 mm of mercury.

 

19.1.4.2 Distillation



Weigh accurately 10 8 of air-dried bread and transfer it to150 ml distilling flask. Add 40 ml distillation water and 10 ml of 1 N sulphuric acid. Mix thoroughly and add 10 ml of 20 percent phosphotungstic acid solution. Mix the contents well and add 40 g magnesium sulphate. Swirl the contents well and make the solution acidic to congo red paper with 50 percent sulphuric acid. Connect the condenser and steam generator and distil 200 ml in 35 to 40 minutes. Immediately neutralize the distillate using cresol red and 0·1 N sodium hydroxide. Evaporate the solution to 0.5 ml or evaporate just to dryness and then take up in 0.5 ml distilled water.

 

19.1.4.3 Paper chromatography

 

Take Whatman No. 1 (see iii) unwashed chromatographic paper and rule starting line 2.5 cm from bottom edge with hard pencil. Spot two 1 µl spots with 1 µl pipette on paper 2.5 cm apart from each other, leaving at least 2.5 cm margin, the first spot being of acetic propionic acid standard solution and the second of unknown sample. Let the paper dry and clip it to a glass rod and suspend it in chromatographic tank with 50 ml of mobile solvent in a trough. Do not saturate the tank with mobile solvent before inserting the paper. Seal the glass cover with cellophane or other suitable tape and let it develop until solvent reaches 2.5 cm from top of paper. Remove the paper from the tank and let it air dry.

 

19.1.4.4 Spray chromogenic reagent on front side of the paper. Spraying should be uniform and rather heavy but not to the extent that chromogenic reagent runs or drips. Faint yellow spots indicate presence of propionic acid.

 

19.1.4.5 To intensify acid spots, place paper in the atmosphere of ammonia fumes momentarily (by placing 50 ml ammonium hydroxide in a 2 litre beaker and exposing to fumes by placing each end in beaker momentarily), entire paper immediately turns green. Remove paper from ammonia fumes, acids gradually appear as red spots and presence of propionic/acetic acid in the sample may be determined by comparing their Rf values with that of the standard propionic/acetic acid. Since colours of the acids are not stable, mark the spot with the pencil as soon as they are completely developed.

 

19.2 Column Chromatographic Method



19.2.1 Principle

In column chromatography the stationary phase is packed into a glass or metal column. The mixture of analytes is then applied and the mobile phase, commonly referred to as the eluent, is passed through the column either by use of a pumping system or applied gas pressure. The stationary phase is either coated onto discrete small particles (the matrix) and packed into the column or applied as a thin film to the inside wall of the column. 

As the eluent flows through the column the analytes separate on the basis of their distribution coefficients and emerge individually in the eluate as it leaves the column.



 

19.2.2 Apparatus

 

i) Chromatographic tube – Approximately 15 mm x 250 mm constricted at lower end to 4 mm internal diameter;

ii) Steam distillation apparatus – All glass;

iii) Test tubes –16 mm x 150 mm;

iv) Pipettes;

v) Rubber bulb; and

vi) Micro funnel. 

 

19.2.3 Reagents

 

i) Sodium hydroxide – 0.1 N and 1 N;

 

ii) Phosphotungstic acid solution – 20 percent in distilled water;

 

iii) Crystalline magnesium sulphate – MgSO4. 7H2O;

 

iv) Sulphuric acid – 1 N;

 

v) Formic acid – 0.01 N;

 

vi) Alphamine red R indicator solution – 50 mg of monoammonium salt of 3-(4-anilino-1- naphthylazo)-2, 7-naphthalene disulphonic acid dissolved in 25 ml distilled water;

 

vii) Ammonium hydroxide – 1 N;

 

viii) Silicic acid – 100 mesh;

 

ix) Chloroform;

 

x) Butyl alcohol;

 

xi) Sulphuric acid –  50 percent;

 

xii) Absolute alcohol;

 

xiii) Butanol in chloroform 1 percent – Remove alcohol from chloroform by washing 3 times with water. Add 10 ml of n-butyl alcohol to 1 litre of washed chloroform in separating funnel, shake vigorously, add 25 ml of distilled water and shake again. Let it stand until the lower layer clears. Drain and discard the upper aqueous layer. Store it in contact with granular sodium sulphate;

 

xiv) Cresol red indicator – Dissolve 50 mg o-cresol-sulphonaphthalene in 20 ml of absolute alcohol, add 1·3 ml of 0.1 N sodium hydroxide and dilute to 50 ml with distilled water. Use 2 drops for each 25 ml of aqueous solution;

 

xv) Barium hydroxide standard solution – 0·01 N; and

 

xvi) Sodium acetate-sodium chloride solution – Dissolve 12 g of sodium chloride and 25 g of sodium acetate in distilled water and dilute to 500 ml.

 

19.2.4 Procedure

 

19.2.4.1 Sample preparation - As given in 19.1.4.1.

 

19.2.4.2 Distillation

 

Weigh accurately 10 g of air-dried sample and transfer it to 150 ml distilling flask. Add 40 ml distilled water and 10 ml of 1 N sulphuric acid. mix thoroughly and add 10 ml of 20 percent phosphotungstic acid solution. Mix the contents well and add 40 g magnesium sulphate. Swirl the contents well and make the solution acidic to congo red paper with SO percent sulphuric acid. Condenser and steam generator and distil 200 ml in 35-40 minutes. Transfer the distillate to 400-600 ml beaker. Add 10 ml 0.01 N formic acid, make alkaline to phenolphthalein with 1 N sodium hydroxide and evaporate to 5 ml. Transfer it into a 25 ml glass stoppered test tube rinsing the beaker with three portions of distilled water. If insoluble matter adheres to the beaker, rinse with t N sulphuric acid. Make this solution alkaline to phenolphthalein and evaporate just to dryness by inserting the test-tube in steam-bath.

 

19.2.4.3 Chromatographic separation

 

a) Preparation of partition column



Take 5 g silicic acid in glazed porcelain evaporating dish and add 1 ml of alphamine red R indicator solution and just enough 1 N ammonium hydroxide to give alkaline colour of the indicator (1 drop is enough). Add maximum amount of distilled water that the silicic acid will hold without becoming sticky or agglomerating in the butyl alcohol-chloroform solution (this amount shall be determined for each batch of silicic acid and usually varies from 50 to 75 percent of the weight of silicic acid). Homogenize the mixture thoroughly in a pestle. Add 25 ml of 1 percent butyl alcohol in chloroform and mix to form slurry that pours readily. Pour this slurry into a chromatographic tube containing small cotton plug in the neck of constricted end. To avoid air pockets, tilt the tube slightly while pouring. If air bubbles form while pouring. eliminate by stirring suspension in tube with long glass rod. Clamp the tube vertically in the ring stand. In the tube. Insert one-hole rubber stopper fitted with glass tube bent to 90° angle and held in place by a bunsen clamp against the pressure to be exerted. Connect bent glass tube to pressure. Adjust pressure to (0.35-0.70 kgf/cm2). 34.5 to 68.9 kPa so that excess solvent is forced through column dropwise. During removal of excess solvent, gel packs down. As column packs down. particles of gel adhere to the wall of the tube but eventually gel leaves wall of the tube relatively clean. This is the point of optimum density of column, and column is ready for use. Apply pressure until solvent reaches surface of the column. If solvent passes below surface causing drying or cracking of column or if air pockets are present, extrude packing from the tube, reslurry with the solvent and repack the column.

 

b) Preparation of standard propionic/acetic acid solution

 

Prepare stock solutions of propionic/acetic acid by diluting 5 ml of propionic/acetic acid to 250 ml with distilled water. Pipette 1 ml of stock solution into a 125 ml Erlenmeyer flask and titrate with 0·01 N sodium hydroxide using cresol red as indicator to pink colour persisting for 45 seconds.



Calculate concentration of the acids as follows:

 

mg acid/ml standard solution = ml 0.01 N sodium hydroxide × normality × F

 

Where,



   	F = 7.41 for propionic acid and 6.01 for acetic acid .

 

e) Preparation of known samples

 

Pipette 50 ml of standard solution into a 50 ml beaker and just neutralize with 0·01 N sodium hydroxide solution using phenolphthalein and add 10 drops in excess. Evaporate it to dryness on steam bath.

 

d) Column separation



To the dry residue, add 2 ml of I percent butyl alcohol in chloroform solution and while stirring with glass rod, add SO percent sulphuric acid dropwise until the sodium salts are converted to free acids (acid to congo red paper) and add 1g of anhydrous sodium sulphate. Place a 50 ml graduated cylinder under column as receiver. Decant the supernatant on to column, pouring it slowly down the side of the tube without disturbing level surface of column. Apply pressure until solvent reaches the surface of gel. Wash the beaker with 1ml solvent and pour it on to column. Apply pressure until solvent just disappears into sodium sulphate layer. Wash the beaker with another 1 ml of solvent. transfer to the column. wash inside of tube with 1 ml of solvent and apply pressure until solvent just disappears into sodium sulphate layer, Fill the tube with the solvent and apply pressure. Once the level reaches the point 2 to 5 mm above the narrowest portion of the construction of tube, record the volume and remove the receiver. Transfer the elute to a 125 ml Erlenmeyer flask. rinsing the cylinder with three 5 ml portion of distilled water. Add one drop of cresol red indicator and titrate with 0·1 N barium hydroxide solution. As its end point approaches, stopper flask and shake vigorously to completely extract acid from solvent phase. Correct titration for blank as follows. Collect 25 ml of butyl alcohol-chloroform mixture from column before the acid is transferred, add IS ml boiled and cooled distilled water and titrate as above with 0·01 N barium hydroxide solution.

 

19.2.5 Calculation

 

Calculate the results for propionic acid and acetic acid to mg/100 g sample.

 

Propionic acid, mg/100 g = 7.40 × ml 0·01 N barium hydroxide solution

 

Calcium propionate = propionic acid x 1.256

acetic acid mg/100 g = 6·01 x ml 0·01 N barium hydroxide solution

 

19.2.6 Identification of Propionic/Acetic Acid

 

Acid separated in butyl alcohol chloroform solution may be further identified by paper

chromatograph in 19.1.4.3.

20 ANTIOXIDANTS 

20.1 Propyl Gallate

20.1.1 Reagents

i) Petroleum ether reagent – mix 1 volume of 40° C to 60° C boiling-range petroleum ether with three volumes of 60° C to 100° C boiling range petroleum ether and shake the mixture for 5 minutes with one-tenth its volume of sulphuric acid. Discard acid layer. Wash several times with water, then once with 1 percent sodium hydroxide solution and followed again by water until washings are neutral. Discard washings and distil petroleum ether in an all-glass apparatus.

ii) Ammonium acetate solutions – 1.25, 1.67 and 10.0 percent aqueous solutions.

iii) Ferrous tartrate reagent – dissolve 0·10 g FeSO4.7H2O and 0.50 g Rochelle salt (sodium potassium tartrate) in water and dilute to 100 ml. The reagent should be used within 3 hours of preparation.

iv) Propylgallate standard solution – 50 mg of propylgallate dissolved in water and dilute to 1 litre with water.

20.1.2 Preparation of Standard Curve

Place at least 7 aliquots of standard solution. covering range from 50 to 100 mg, in 50 ml conical flasks. Add 2.5 ml 10 percent ammonium acetate to each flask. Dilute to 24 ml with water and pipette 1 ml ferrous tartrate reagent into each flask. Let solutions stand for 3 minutes and measure absorbance at 540 nm against reagent blank prepared by taking 20 ml 1.25 percent ammonium acetate solution 4 ml water and 1 ml ferrous tartrate reagent. Plot propyl gallate against absorbance.

 

20.1.3 Procedure

Accurately weigh 50 g powdered sample and shake with 50 ml petroleum ether reagent. Allow the petroleum ether layer to separate and carefully decant the extract in a 250 ml separating funnel. Add another 50 ml petroleum ether reagent to the residue and transfer the petroleum ether extract to a separating funnel. Repeat the process of extraction and decantation five times with 50 ml portions of petroleum ether reagent. To the combined extract. add 20 ml of 1·67 percent ammonium acetate reagent and gently shake. Allow the two layers to separate and drain out aqueous layer into a 100 ml volumetric flask, being careful not to let any petroleum ether drop fall in the flask. Repeat the extraction twice with 20 ml portions of 1·67 percent ammonium acetate solution, combining aqueous layers in the volumetric flask. Finally, Extract with 15ml water. Allow the aqueous layer to separate and collect it along with ammonium acetate washings. Add 2.5ml of 10 percent ammonium acetate solution to the combined extract and dilute the volume to 100 ml with water. If the solution is turbid, filter through dry rapid filtering paper to remove turbidity. Pipette 20ml aliquots into 50ml glass test tubes. Add 4ml water and 1ml ferrous tartrate reagent and mix well. Measure absorbance at 540mm against reagent blank prepared by taking 20ml of 1.25 percent ammonium acetate, 4ml water and 1ml ferrous tartrate reagent. Calculate amount of propylgallate from the standard curve.

20.2 Butylated Hydroxyanisole (BHA) 

BHA is extracted from bakery products with carbon disulphide (CS2) and determined by gas liquid chromatography (GLC) using flame ionization detection.

 20.2.1 Principle

When the vapors of a sample mixture move between the stationary phase (liquid) and mobile phase (gas) the different components of a sample mixture will separate according to their partition coefficient between the gas and liquid stationary phase. Concentration of solute in liquid. It is general assumption that if partition coefficient is low the emergence of the component is fast and vice versa. The substances having low boiling point (B.P) i.e. more volatility and higher vapour pressure will have more concentration in the mobile phase and thus will elute or emerge first and so on.

20.2.1 Apparatus

i) Gas chromatograph – A suitable equipment fitted with hydrogen flame ionization detection and integrator-cum-recorder. The suggestive operating conditions are given below, which may be changed according to the availability of instrument, provided standardization is done:

 a) Column: Glass, 122cm length and 4mm 1Dpacked with Apeizon L on Gas Chrom (80-100 Mesh); or Stainless steel, 183cm length and 4mm 1D packed with QF-1 silicon oil (fluoro-silicone, FS 1265) on Gas Chrom (80 -100 mesh).

b) Temperature:



ba) Column – 160 ℃;

bb) Injection –200 ℃; and

bc) Detector – 210 ℃.

 c) Gases:

ca) Carrier Gas – Nitrogen to elute BHA in 3-5 minutes;

cb) Fuel Gas and its flow rate – Hydrogen 40ml/min Apeizon column and 25ml/min for QF –1 column; and

cc) Air flow rate – 340ml/min.

Prepare column and column material by washing the inside of column tubes and glass wool with methyl alcohol and drying. Slowly sprinkle about 50 g chrome into 800 ml beaker filled with carbon tetrachloride. Remove fine particles that remain on surface with vacuum line and trap. Decant carbon tetrachloride and dry at 150 ℃. Transfer 20g dried gas chrome in 500 ml round-bottom flask. Add 100 ml chloroform or methylene dichloride and mix gently. Dissolve 1g Apeizon L or 2 g QF-1 in 50 ml chloroform or methylene dichloride transfer to the flask, and mix gently. Evaporate to dryness using rotary vacuum evaporator. Carefully plug exit of column with small plug of fibre glass wool and through-hole septum. Apply vacuum to the exit port and slowly add coated support through the other end, tapping very gently to aid compaction. Pack to within 1cm of area heated by injection port. Plug with find glass wool and condition for about 3 days at 200 ℃ with slow stream of nitrogen or until steady baseline is obtained.

ii) Chromatographic tube – 25 mm γ 200 mm glass tube with small drip tip (4 mm internal diameter, 6 mm outer diameter and 50 mm long) with or without medium porosity fitted disc, with close fitting tamping rod.



iii) Fine glass wool – Wash with carbon disulphide and dry.

 

20.2.2 Reagents

i) Carbon disulphide – Reagent grade, nearly, colourless. If it is distinctly yellow distil before use.

ii) BHA and di-BHA standard mixture – 0.02 µg/ml each of BIIA di-BHA in carbon disulphide. Dissolve 1 mg of BRA in a small amount of carbon disulphide, add 10 ml internal standard solution and dilute to 50 ml with carbon disulphide. Prepare fresh and store in low actinic glassware.

iii) Internal Standard – 0.1 µg di-BHA/µl carbon disulphide (CS2). Prepare fresh and store in low-actinic glassware.

iv) Dichlorodimethylsilane solution – 5 ml diluted to 100 ml with toluene.

20.2.3 Method

Grind sample to pass through 850 micron IS Sieve and mix well. Place small plug of glass wool at bottom of chromatographic tube and add 20 g sample to column using tamping rod to pack it firmly without solvent. Put another plug of glass wool at the top. Add three 5 ml portions of carbon disulphide to column letting each portion sink into the column before adding next. Elute carbon disulphide at a rate of 5 ml/minute and collect in a 50 ml graduated cylinder. Continue eluting by adding 10 ml portions of carbon disulphide at a time till 50 ml elute is collected. Rinse tip of the column with small amount of carbon disulphide. Accurately add di-BHA to elute to obtain concentration after evaporation of 0.02 µg di-BHA/µl, final solution. Evaporate elute under gentle stream of nitrogen in a hood at room temperature to small volume (5.0 ml). Accurately dilute evaporated sample to appropriate volume (5 ml), Inject 3 to 9 µl sample, using 10 µl syringe into gas chromatograph. Before and after each series of sample chromatographs, inject 3.0 to 9.0 µl standard mixture, and average standard values for calculations. Measure each pack height in mm.

 

20.2.4 Calculation

Calculate mg/kg antioxidants present, correcting for internal standards as follows :

 

BHA = (HX /HS) (CS /CX) (HS1 /HX1) (CX1 /CS1)

 

Where,

 

HX and HS = height in mm of sample and standard peaks, respectively;

HX1 and HS1 = heights in mm of internal standard peaks in sample and standard,

respectively;

CX and CS = concentrations of samples (µg/µl) and standard µg/µl, respectively; and

CX1 and CS1 = concentrations (µg/µl) of internal standard in sample and standard solution, respectively.

 

21 MEASUREMENT OF PEROXIDATION IN STORED BAKERY PRODUTS

21.1 During storage, fat or shortening used in bakery projects, such as biscuits, cookies cakes, etc, undergo auto-oxidation which is often followed by stored odours. Though there is no foolproof method to determine the exact level of antioxidant, peroxide value and TBA value are widely used for estimating peroxidation and rancidity in foods.

21.2 Peroxide Value

21.2.1 Reagents

i) Sodium thiosulphate stock solution 0.1 N – dissolve 24.88 g in 1 litre distilled water. Determine its exact normality by titrating against standard potassium dichromate solution.

ii) Sodium thiosulphate 0.01 N – pipette 25 ml of stock solution in 250 ml volumetric flask and dilute to volume.

iii) Starch solution (1 percent) – take 1 g soluble potato starch and add about 5 ml water in 250 ml beaker and mix to form a paste. Add 100 ml distilled water and boil for 5 minutes.

iv) Saturated potassium iodide solution – take about 25 ml distilled water in 50 ml conical flask and add about 5 g potassium iodide and shake. If it completely dissolves, add more potassium iodide until undissolved crystals remain at the bottom. Solution should be prepared just before use.

 21.2.2 Procedure

Take 50 to 100 g powdered sample in a stoppered flask, add 100 ml chloroform and shake for about half an hour. Filter through a dry filter paper and transfer 20 ml aliquots to 250 ml iodine flask. Add 30 ml glacial acetic acid and 1 ml saturated potassium iodide solution. Stopper the flask and keep aside for 5 minutes. Run a blank by taking 20 ml chloroform instead of food extract. After S minutes add 50 ml water to each flask and mix the contents well. Add 1 ml starch solution (1 percent) as indicator and immediately titrate against 0.01 N sodium thiosulphate solutions. For determining the fat concentration in the extract, evaporate 10 ml aliquots in tared aluminium dishes in an air oven at 80˚C to constant mass.

21.2.3 Calculation

Peroxide value (milliequivalent of oxygen per kg fat) = 



Where,

 

V1 = volume of thiosulphate solution consumed for sample;

V2 = volume of thiosulphate solution required for blank titration;

N = normality of sodium thiosulphate solution; and

W = weight of rat content in the 20 ml chloroform extract of the sample.

21.3 TBA Value

21.3.1 Reagents

i) Hydrochloric acid (3 N) – Take 250 ml concentrated hydrochloric acid in 1 litre measuring flask and dilute to volume.



ii) Thiobarbituric acid solution (0.67 percent) – Dissolve 0.67g thiobarbituric acid in 100ml glacial acetic acid by slightly warning, if necessary. Prepare fresh solution daily.

21.3.2 Procedure

Take 10g powdered sample in a 250ml round-bottomed flask, add 7.5ml and 3N hydrochloric acid and 75ml distilled water. Steam distill the contents, collecting 50ml of the distillate in 10 minutes. Accurately, pipette 20ml aliquots in 50-ml boiling tubes, add 2ml of 0.67 percent thiobarbituric acid in glacial acetic acid and heat the tubes in a boiling water bath for 30 minutes. Run a blank experiment by taking 20ml distilled water in place of sample distillate and treating exactly as in the experiment. Measure the colour intensity at 532mm against the blank. Calculate the concentration of malonaldehyde from the standard curve.

21.3.2.1 Standard curve

Weigh accurately about 250 mg of tetramethoxy propane in a glass curette and transfer the curette to a glass stoppered flask and heat at 50 ℃ for 3 hours. Transfer the contents quantitatively to 1litre volumetric flask and make up the volute to 1 litre. Pipette 1 ml to 5 ml aliquots of the solution in 50ml boiling tubes and make up the volume to 20 ml with water. Add 2 ml of 0.67 percent thiobarbituric acid in glacial acetic acid and heat the tubes in boiling water for 30 minutes. Measure the absorbance at 532 mm against reagent blank prepared by taking 20 ml distilled water in place of malonaldehyde (164 tetramethoxy propane = 72 g malonaldehyde).

22 DETERMINATION OF CHOLESTEROL(AOAC 954.03 )

22.1 Principle

The digitonin method for fat determination is based on the principle of selective precipitation of cholesterol and other sterols from a solution containing fat. Digitonin, a saponin, forms complexes with sterols in the presence of alcohol, facilitating their precipitation. After precipitation, the sterol complex is isolated, dried, and weighed to determine the fat content in the original sample. This method leverages the solubility properties of digitonin and the specific interaction with sterols to quantify fat content accurately.

22.2 Apparatus

i)  300 ml Erlenmeyer flask 22.1.2 Steam bath;

ii) Bell jar;

iii) Knorr-type (Allihn) extraction tube;

iv) Fritted glass disk;

v) Porcelain chip;

vi) Gooch crucible (10 ml capacity); and

vii) Glass fiber filter.

22.3 Procedure

Weigh 5 g of the ground sample into a 300 ml Erlenmeyer flask. Add 15 ml of HCl (1 + 1) and heat on a steam bath for 30 minutes, shaking frequently. Cool and add 15 g of KOH pellets, swirling to ensure complete hydrolysis. Add 20 ml of alcohol and heat on a steam bath for 45 minutes with an air condenser, shaking frequently. Add 25 ml of water and 50 ml of ether, and swirl vigorously for 1 minute. Transfer the mixture to a 500 ml separator and wash with 25 and 10 ml portions of ether and 50 ml of 1% KOH solution. Drain the soap solution into a 250 ml separator and rinse with 5 ml of 1% KOH solution. Add 25 ml of ether to the smaller separator and shake vigorously for 1 minute. Drain the aqueous layer and add the ether solution to the larger separator. Wash the ether solution with three additional 50 ml portions of 1% KOH solution and twice with 50 ml of water. Drain the aqueous layer and add porcelain chip to the flask. Transfer the ether solution to the flask and rinse the separator with three 5 ml portions of ether. Add the rinsings to the flask and evaporate the ether on a steam bath. Dissolve the residue in 5 ml of acetone and filter through a Knorr-type extraction tube into a 100 ml centrifuge tube or test tube. Wash the flask and tube with three 4 ml portions of acetone and rinse with a few ml of acetone. Add 5 ml of freshly prepared digitonin solution and rotate to mix. Place the tube in a steam bath and evaporate nearly to dryness. Add 50 ml of hot water and stir well to disperse the precipitate. Place the tube in a boiling water bath and hold for several minutes with frequent stirring. Cool to ca 60 °C, add 25 ml of acetone, and mix well. Cool to room temperature and decant into a previously dried and weighed Gooch crucible containing a glass fiber filter covered with ca 1 g of washed and ignited sand. Finally rinse crucible with acetone to dissolve any fat-like material, rinse with 5 ml. ether, dry 30 min at 100 °C, and weigh

22.4 Calculation

Cholesterol content, percent by mass = (Weight of residue x 0.243)

23 DETERMINATION OF DIETARY FIBER (AOAC 985.29)

23.1 Principle

Duplicate test portions of dried foods, fat-extracted if containing >10% fat, are gelatinized with Termamyl (heat-stable a-amylase), and then enzymatically digested with protease and amyloglucosidase to remove protein and starch. (When analyzing mixed diets, always extract fat prior to determining total dietary fiber.) Four volumes of ethyl alcohol are added to precipitate soluble dietary fiber. Total residue is filtered, washed with 78% ethyl alcohol, 95% ethyl alcohol, and acetone. After drying, residue is weighed. One duplicate is analyzed for protein, and other is incinerated at 525°C and ash is determined. Total dietary fiber = weight residue - weight (protein + ash).

23.2 Apparatus

i) Fritted crucible – Porosity No. 2 (Pyrex No. 32940, coarse, ASTM 40-60 ms of Corning No. 36060 Büchner, fritted disc, Pyrex, 60 ml, ASTM 40-60 µm). Clean thoroughly, heat disk, 25°C, and soak and then rinse in H₂O. Add ca 0.5 g Celite to air- dried crucibles and dry at 130°C to constant weight (21 h). Cool and store in desiccator until used.

ii) Vacuum source – Vacuum pump or aspirator equipped with in-line double vacuum flask to prevent contamination in case of H.O backup.

iii) Vacuum oven 70°C – Alternatively, 105°C air oven can be used.

iv) Desiccator.

v) Muffle furnace.

vi) Water baths – (1) Boiling (2) Constant temperature – Adjustable to 60 °C, with either multistation shaker or multistation magnetic stirrer to provide constant agitation of digestion flasks during enzymatic hydrolysis.

vii) Beakers – Tall-form, 400 or 600 ml.

viii) Balance – Analytical, readability to 0.1 mg.

ix) pH meter – Standardized with pH 7 and pH 4 buffers.

23.3 Reagents

i)  95% Ethanol.-v/v. Technical grade;

ii) 78% Ethanol. Place 207 ml H₂O into 1 L volumetric flask. Dilute to volume with 95% ethyl alcohol. Mix and dilute to volume again with 95% ethyl alcohol if necessary. Mix. One volume H₂O mixed with four volumes 95% ethyl alcohol will also give 78% ethyl alcohol final concentration;

iii) Acetone;

iv) Phosphate buffer – 0.08 M, pH 6.0. Dissolve 1.400 g sodium phosphate dibasic, anhydrous (Na, HPO) (or 1.753 g dihydrate) and 9.68 g sodium phosphate monobasic monohydrate (NaH, PO, HO (or 10.94 g dihydrate) in ca 700 ml H,O. Dilute to 1 L with H.O. Check ph with the ph meter;

v) a-amylase (heat stable) – Termamyl (1) Store in refrigerator.Based on Nelson/Somogyi reducing sugar with soluble starch as substrate.-10000+1000 units/ml (I unit is defined as the amount of enzyme required to release 1 µmole   reducing sugar equivalent/min at pH 6.5 at 40 °C).  (2) Based on Ceralpha method lens p-nitrophenyl-monosaccharide as substrate in the presence of a thermostable a-glucosidase.-3000 + 300 Ceralpha units/ml of (1 unit of enzyme is required to release 1 µmole p-nitrophenyl/m pH 6.5 and 40°C);

vi) Protease – Keep refrigerated. 

a) Casein assay.- 300-400 Units/ml. [1 protease unit is defined as the amount of enzyme required to hydrolyze (and solubilize in TCA) 1 µmole tyrosine equivalents/min from soluble casein at pH 8.0 and 40°C]; 7-15 units/mg (1 unit will hydrolyze casein to produce color equivalent to 1.0 µmole tyrosine/min at pH 7.5 and 37°C). Color by Folin-Ciocalteu Reagent. 

b) Azo-casein assay-300-400 Units/ml [1 unit endo-peptidase activity is defined as the amount of enzyme required to hydrolyze (and solubilize in TCA) 1 µmole tyrosine equivalents/min from soluble casein at pH 8.0 and 40°C].

vii) Amyloglucosidase. Keep refrigerated. 

a) Starch/glucose oxidase-peroxidase method. 2000-3300 Units/ml (1 unit enzyme activity is defined as the amount of enzyme required to release 1 µmole glucose/min at pH 4.5 and 40°C). 

b) PNPBM p-nitrophenyl B-maltosidase) method, -130-200 Units/ml. [1 unit enzyme activity (PNP unit) is the amount of enzyme, which in the presence of excess levels of B-glucosidase, will release 1 µmole p-nitrophenyl from p-nitrophenyl B-maltosidase/min at 40 °C). The only enzyme which has been found to be significantly contaminated with interfering activities is amyloglucosidase. Thermostable a-amylase and protease from commercial sources have been found to be generally free of interfering enzymes. Low levels of B-glucanase have been detected in protease preparations, but at levels well below that which would interfere with total dietary fiber analysis. The major contaminant in amyloglucosidase preparation was shown to be an endo-cellulase and resulted in endo-depolymerization of mixed-linkage B-glucan from barley and oats, with resultant underestimation of this dietary fiber component. The contamination of amylogucosidase with endo- cellulase (B-glucanase) can be easily detected. Alternatively, there are kits containing all three enzymes (pretested) available from a number of companies.

viii) Sodium hydroxide solution – 0.275 M. Dissolve 11.00 g NaOH ACS in ca 700 ml H₂O in 1 L volumetric flask. Dilute to volume with H.O. 

ix)  Hydrochloric acid solution – 0.325 M. Dilute stock solution of known titer, e.g., 325 ml 1 M HCl, to 1 L with H₂O.

x)  Celite – Acid-washed.

23.3 Enzyme Purity

To ensure absence of undesirable enzymatic activity in enzymes used in this procedure, run materials listed in Table 985.29 through entire procedure each time lot of enzymes is changed, or at maximum interval of 6 months to ensure that enzymes have not degraded.

23.4 Test Portion Preparation

Determine total dietary fiber on dried test sample. Homogenize test sample and dry overnight in 70 °C vacuum oven, cool in desiccator, and dry-mill test sample to 0.3 mm to 0.5 mm mesh. If test sample cannot be heated, freeze-dry before milling. If high fat content (>10%) prevents proper milling, defat with petroleum ether (3 times with 25 ml. portions/g test sample) before milling. Record loss of weight due to fat removal and make appropriate correction to final % dietary fiber found in determination. Store dry-milled test sample in capped jar in desiccator until analysis is carried out.

23.5 Procedure

Run blank through entire procedure along with test portions to measure any contribution from reagents to residue Weigh duplicate 1 g test portions, accurate to 0.1 mg. into 400 ml tall-form beakers. Test portion weights should not differ >20 mg. Add 50 ml pH 6.0 phosphate buffer to each beaker. Check pH and adjust to pH 6.0 ± 0.2 if necessary. Add 0.1 ml. Termamyl solution. Cover beaker with Al foil and place in boiling water bath 15 min. Shake gently at 5 min intervals. Increase incubation time when number of beakers in boiling water bath makes it difficult for beaker contents to reach internal temperature of 95 °C to100 °C. Use thermometer to indicate that 15 min at 95 °C to100 °C is attained. Total of 30 min in water bath should be sufficient. Cool solutions to room temperature. Adjust to pH 7.5 ± 0.2 by adding 10 ml 0.275 M NaOH solution. Add 5 mg protease. [Protease sticks to spatula, so it may be preferable to prepare enzyme solution (50 mg in 1 ml phosphate buffer) and pipet 0.1 ml to each sample just before use). Cover beaker with Al foil. Incubate 30 min at 60 °C with continuous agitation. Cool. Add 10 ml 0.325 M HCI solution. Measure pH and dropwise add acid if necessary. Final pH should be 4.0 to 4.6. Add 0.3 ml amyloglucosidase, cover with Al foil, and incubate 30 min at 60 °C with continuous agitation. Add 280 ml 95% ethyl alcohol preheated to 60 °C (measure volume before heating). Let precipitate form at room temperature for 60 min. Weigh crucible containing Celite to nearest 0.1 mg, then wet and redistribute bed of Celite in crucible by using stream of 78% ethyl alcohol from wash bottle. Apply suction to draw Celite onto fritted glass as even mat. Maintain suction and quantitatively transfer precipitate from enzyme digest to crucible, wash residue successively with three 20 ml. portions of 78% ethyl alcohol, two 10 ml portions of 95% ethyl alcohol, and two 10 ml portions of acetone. Gum may form with some products, trapping liquid. If so, break surface film with spatula to improve filtration. Time for filtration and washing will vary from 0.1 to 6 h, averaging 0.5 h per sample. Long filtration times can be avoided by careful intermittent suction throughout filtration. Dry crucible containing residue overnight in 70 °C vacuum oven or 105 °C air oven. Cool in a desiccator and weigh to the nearest 0.1 mg. Subtract crucible and Celite weight to determine weight of residue. Analyze residue from 1 test portion of set of duplicates for protein by 960.52 (see 12.1.07), using N 6.25 as conversion factor, except in cases where N content in protein is known. Incinerate second test portion of duplicate 5 h at 525 °C. Cool in desiccator and weigh to nearest 0.1 mg. Subtract crucible and Celite weight to determine ash.

23.6 Calculations

Determination of blank:

B = blank, mg = weight residue – PB - AB

Calculate TDF as follows:

TDF, % = [(weight residue - P-A - B)/weight test portion] × 100

where weight residue = average of weights (mg) for duplicate blank determinations; and P and A = weights (mg) of protein and ash, respectively, in first and second test portion residues; and weight test portion = average of two test portion weights (mg) taken.



24 Determination of Protein Content (AOAC 920.87)

24.1 Principle

The Kjeldahl method determines nitrogen content by digesting the sample with sulfuric acid, potassium sulfate or sodium sulfate, and a mercury catalyst to convert organic nitrogen into ammonium sulfate. The digested mixture is then diluted, cooled, and neutralized with sodium hydroxide, and mercury is precipitated using sulfide or thiosulfate. Ammonia is distilled from the alkaline mixture into a standard acid solution. The amount of ammonia is determined by titration with sodium hydroxide, and the nitrogen content is calculated to determine the protein content of the sample.

24.2 Apparatus

i) Digestion flask;

ii) Condenser;

iii) Distilling bulb;

iv) Receiver;

v) Burette; and

vi) Volumetric pipettes.

24.3 Reagents

i) Mercury(II) oxide (HgO);

ii) Metallic mercury (Hg);

iii) Potassium sulfate (K₂SO₄);

iv) Sodium sulfate (Na₂SO₄);

v) Sulfuric acid (H₂SO₄);

vi) Sodium hydroxide (NaOH); 

 vii) Sulfide or thiosulfate solution;

 viii) Standard acid (e.g. hydrochloric acid, HCl);

 ix) Standard sodium hydroxide solution (NaOH); and

 x) Indicator solution (e.g. methyl red or bromothymol blue).

24.4 Procedure

Place a weighed test portion (0.7 g to 2.2 g) in a digestion flask. Add 0.7 g HgO or 0.65 g metallic Hg, 15 g powdered K₂SO₄ or anhydrous Na₂SO₄, and 25 ml H₂SO₄. If the test portion is greater than 2.2 g, increase the H₂SO₄ by 10 ml for each gram of test portion. Place the flask in an inclined position and heat gently until frothing ceases; then boil briskly until the solution clears and for at least 30 minutes longer (2 hours for test portions containing organic material). Cool, add approximately 200 ml H₂O, cool to less than 25°C, and add 25 ml of sulfide or thiosulfate solution to precipitate Hg. Add a few Zn granules to prevent bumping, tilt the flask, and add a layer of NaOH without agitation. Immediately connect the flask to the distilling bulb on the condenser and, with the tip of the condenser immersed in standard acid and 5 to7 drops of indicator in the receiver, rotate the flask to mix the contents thoroughly. Heat until all NH₃ has distilled (at least 150 ml distillate). Remove the receiver, wash the tip of the condenser, and titrate the excess standard acid in the distillate with standard NaOH solution. Correct for blank determination on reagents.

24.5 Calculation

N % = [(ml standard acid x molarity acid) - (ml standard NaOH x molarity NaOH)] × 1.4007/g test portion

Multiply percent N by 5.7 to obtain percent protein.

25 Determination of Iron Content (944.02)

25.1 Principle

The methods described aim to determine iron content in flour through distinct approaches: dry ashing and wet digestion.

25.1.2 Dry Ashing Method – This involves ashing a sample in a dish until carbon-free, followed by dissolution in hydrochloric acid (HCl) and subsequent complexation with hydroxylamine hydrochloride (HNOH-HCl), buffer solution, and a complexing agent like o-phenanthroline or dipyridyl. Absorbance is measured and iron content is quantified using a standard curve or equation.

25.1.3 Wet Digestion Method – Here, the sample is digested in a Kjeldahl flask with sulfuric acid (H₂SO₄) and nitric acid (HNO₃), followed by dilution and filtration. An aliquot is then complexed with HNOH-HCl, sodium acetate buffer, and o-phenanthroline. Absorbance is measured after pH adjustment, and iron concentration is determined based on absorbance readings and corrections for blanks and dilutions.

25.2 Reagents

Note – Rinse all flasks, beakers, funnels, etc., with H₂O before use and filter all reagents to remove suspended matter.

i) o-Phenanthroline solution – Dissolve 0.1 go-phenanthroline in ca 80 ml H2O at 80°C, cool, and dilute to 100 ml;

ii) a,a-Dipyridyl solution – Dissolve 0.1 ga,a-dipyridyl in H and dilute to 100 ml. Reagents (a) and (b) kept in cool, dark place will remain stable several weeks;

iii) Iron standard solution – 0.01 mg Fe/ml 

a) Dissolve 0.1g analytical grade Fe wire in 20 ml HCl and 50 ml H₂O, and dilute to 1 L. Dilute 100 ml of this solution to 1 L or 

b) Dissolve 3.512 g Fe(NH) (SO₂), 6H₂O in H₂O, add two drops HCl, and dilute to 500 ml. Dilute 10 ml of this solution to 1 L;

iv) Hydroxylamine hydrochloride solution – Dissolve 10 g HNOH-HCI in H₂O and dilute to 100 ml;

v) Magnesium nitrate solution – Dissolve 50 g Mg(NO₂), 6H,0 in H₂O and dilute to 100 ml;

vi) Acetate buffer solution – Dissolve 8.3 g anhydrous NaC,H,O, (previously dried at 100°C) in H₂O, add 12 ml acetic acid, and dilute to 100 ml. (It may necessary to redistill acetic acid and recrystallize NaC2​H4​ depending on amount Fe present);

vii) Sodium acetate solution – 2 M. Dissolve 272 g NaC2​O4.3H₂O in H₂O and dilute to 1 L; and

viii) Buffer solution, pH 3.5 – Dilute 6.4 ml 2 M NaC2​O4​.H₂O solution, (g), and 93.6 ml 2 M HC,H,O, (120g / L) to 1 L with H₂O.

25.3 Preparation of Standard Curve

Construct 10-point standard curve, plus zero, preparing solutions containing 0.0 (zero), 2.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 35.0, 40.0, and 45.0 ml, respectively, of final diluted Fe standard solution, A(c), plus 2.0 ml HCl, in 100 ml H₂O. Alternatively, construct a 5-point curve (5.0, 15.0, 25.0, 35.0, and 45.0 ml), plus zero, after correction for reagent blank. Using 10 ml of each of these solutions, proceed as in C, beginning "... add 1 ml H,NOH-HCl...". Plot concentration against scale reading.



25.4 Procedure

25.4.1 By dry ashing – Ash 5.00 g test portion in Pt, SiO₂, or porcelain dish (ca 60 mm diameter, 35 ml capacity) as in 923.03 (see 32.1.05). (Porcelain evaporating dishes of ca 25 ml capacity are satisfactory. Do not use flat-bottom dishes of diameter >60 mm.) Cool and weigh if percent ash is desired. Continue ashing until practically C-free. To diminish ashing time, or for products that do not burn practically C-free, use one of following ash aids: Moisten ash with 0.5 ml to 1.0 ml           Mg (NO3)2 solution or with redistilled HNO, Dry and carefully ignite avoiding spattering. (White ash with no C results in most cases.) Do not add these ash aids to self- rising flour (products containing NaCl) in Pt dish because of vigorous action on dish. Cool, add 5 ml HCl, letting acid rinse upper portion of dish, and evaporate to dryness on steam bath. Dissolve residue by adding 2.0 ml HCl, accurately measured, and heat 5 min on steam bath with watch glass on dish. Rinse watch glass and dilute residue solution to 100 ml with H₂O, if necessary (undissolved particles visible in residue solution), filter diluted residue solution through ashless paper and discard first 15 ml to 20 ml filtrate.

25.4.1.1 Pipet 10 ml aliquot into 25 ml volumetric flask and add 1 ml. H,NOH-HCI solution; let stand 5 min and then add 5 ml buffer solution, A(f), and 1 ml o-phenanthroline, A(a), or 2 ml dipyridyl solution, A(b), and dilute to volume. Determine absorbance, A, in spectrophotometer or photometer at ca 510 nm. From reading. determine Fe concentration from equation of line representing standard points or by reference to standard curve for known Fe concentration. If further dilution is required to maintain test solution absorbance reading below highest standard point on curve, pipet smaller aliquot into 25.0 ml flask, dilute to 10.0 ml with 2% HCl solution (v/v) and continue as described in C, paragraph 3. Determine blank on reagents and make correction. Calculate Fe in flour as mg/lb.

25.4.2 By wet digestion – Transfer 10.00 g test portion to 800 ml. Kjeldahl flask, previously rinsed with dilute acid, then with H₂O, add 20 ml H₂O and mix, pipet 5 ml H,SO, into flask and mix, add 25 ml HNO, and mix well. After 2-3 min, heat flask very gently at brief intervals (to avoid foaming out of flask) until heavy evolution of NO, fumes ceases. Continue to heat gently until material begins to char; then cautiously add 2-3 ml HNO, at intervals until SO, fumes evolve and colorless or very pale yellow liquid is obtained (60 ml to 65 ml HNO, total in ca 2 h). Cool, add 50 ml H₂O and one glass bead, and heat to SO, fumes; cool, add 25 ml H₂O, and filter quantitatively through 11 cm paper into 100 ml volumetric flask; cool, and dilute to volume.

25.4.2.1 Pipet 10 ml into 25 ml volumetric flask, add 1 ml H,NOH-HCI solution, rotate flask, and let stand 2-3 min. Add 9.5 ml 2 M NaC,H,O, solution, A(g), and 1 ml o-phenanthroline solution, dilute to volume, and mix. Let stand 25 min and determine A in spectrophotometer or photometer at ca 510 nm. With self-rising flour, the 9.5 ml 2 M NaC,H,O, solution, A(g), may be reduced to 8.0 ml. To determine exact amount of buffer solution, A(h), needed to adjust each digest to most desirable pH range, mix 10 ml aliquot of test solution with measured amount of buffer solution, dilute with H₂O to 25 ml, and determine pH either potentiometrically or colorimetrically.

25.4.2.2 For colorimetric determination, add five drops bromophenol blue indicator (grind 0.1 g powder with 1.5 ml 0.1 M NaOH and dilute to 25 ml with H₂O) to solution and compare color with that of equal volume of pH 3.5 buffer solution, A(h), also treated with five drops indicator. Although color develops in range pH 2-9, avoid pH <3.0 and preferably work at pH 3.5 to 4.5. With cereal products, 9.5 ml buffer solution, A(h), is satisfactory. With test portions high in Fe, aliquot of 5 ml instead of 10 ml may be used with 4.8 ml. buffer solution, A(h).

25.4.2.3 Conduct digestion so as to avoid contamination with Fe and determine blank. After correction for blank, calculate as mg Fe/lb (453.6 g).

26 DETERMINATION OF SUGARS

26.1 Reducing Sugars (AOAC 906.3)

26.1.1 Principle

26.1.1.1 The Munson-Walker method is used to determine the concentration of reducing sugars in a sample. The principle of the method involves the reduction of copper (II) ions (Cu²⁺) to copper (I) oxide (Cu₂O) in an alkaline medium by the reducing sugars present in the sample. The reducing sugars react with an alkaline copper reagent, which contains copper sulfate, in the presence of heat. The copper(II) ions are reduced to copper(I) oxide, which forms a precipitate. The amount of precipitated copper(I) oxide is then quantitatively measured to determine the concentration of reducing sugars.

26.1.1.2 In essence, the reducing sugars in the sample reduce the blue copper (II) ions to a red or orange precipitate of copper (I) oxide. The reduction reaction is directly proportional to the amount of reducing sugars present. This method provides a reliable way to quantify the amount of reducing sugars, such as glucose, in various food products, including bakery items.

26.1.2 Reagents

26.1.2.1 Asbestos Digest asbestos, amphibole variety with HCI (13) 2-3 days. Wash acid-free, digest for a similar period with 10% NaOH solution, and then treat for a few hours with hot alkaline tartrate solution, (b)(2), (alkaline tartrate solution that may have stood for some time may be used for this purpose.) Wash alkali-free, digest for several hours with HNO, (13), wash acid-free, and shake with water to a fine pulp (because of the unavailability of asbestos, use a fine porosity fritted glass crucible).

26.1.2.1.1 To prepare the gooch crucible, make a film of asbestos ca 6 mm thick and wash thoroughly with water to remove the fine particles. If precipitated Cu, O is to be weighed as such, wash crucible with 10 ml. alcohol and then with 10 ml. ether, dry 30 min at 100 °C, cool in desiccator, and weigh.

26.1.2.2 Soxhlet modification of Fehling solution 

i) Copper sulfate solution – Dissolve 34.639 g CuSO4 SH2O2 dilute to 500 ml, and filter through glass wool or paper. Determine copper content of solution (preferably by electrolysis) (see 31.044, 14th Ed.) and so adjust the solution that it contains 440.9 mg copper/25 ml. 

ii) Alkaline tartrate solution – Dissolve 173 g potassium sodium tartrate 4H2O (Rochelle salt) and 50 g NaOH in water, dilute to 500 ml, let stand 2 days, and filter through prepared asbestos, (i). 

26.1.2.3 Invert sugar standard solution 1% to a solution of 9.5 g pure sucrose, add 5 ml. hydrochloric acid and dilute with water to 100 ml. Store several days at room temperature (about 7 days at 12 °C to 15 °C or 3 days at 20 °C to 25 °C); then dilute to 1 L. Acidified 1% invert sugar solution is stable for several months. Neutralize aliquot with approximately 1 M sodium hydroxide solution and dilute to desired concentration immediately before use.

26.1.3 Precipitation of Cuprous Oxide

Clarify solutions with neutral lead acetate solution, 925.46 B(d) (see 44.1.07) (never with basic lead acetate solution). Remove excess Pb with dry sodium oxalate.

Transfer 25 ml each of CuSO4 and alkaline tartrate solutions to 400 ml. beaker of alkaline-resistant glass, and add 50 ml reducing sugar solution; or if smaller volume of reducing sugar solution is used, add water to make final volume of 100 ml. Heat beaker, covered with a watch glass for entire period, at such a rate that boiling begins at 4 min and continue boiling for exactly 2 min. (It is important that these directions be exactly observed. To regulate heater, make preliminary tests with 50 ml reagents and 50 ml. water before proceeding with actual analyses).

Filter hot solution at once through the asbestos mat in the porcelain gooch, using suction. Wash the precipitate of cuprous oxide thoroughly with water at about 60 °C and either weigh directly as Cu,O, 929.09 (see 44.1.17), or determine the amount of reduced copper by one of the methods described in 31.040-31.044 (14th Ed.). Conduct a blank determination, using 50 ml reagent and 50 ml. water, and if weight Cu2O obtained is > 0.5 mg, correct results of reducing sugar determination accordingly. The alkaline tartrate solution deteriorates on standing ad Cu2O in the blank increases.

26.1 Determination of Sucrose (AOAC 925.05)

26.1.1 Apparatus

i) 250 ml volumetric flask;

ii) Steam bath or water bath;

iii) Funnel;

iv) 100 ml volumetric flask;

v) Beaker;

vi) Centrifuge (optional);

vii) Filter paper;

viii) Burette; and

ix) Litmus paper

25.2 Reagents

i) Calcium carbonate (CaCO₃);

ii) 50% alcohol by volume;

iii) Neutral 95% alcohol;

iv) Saturated neutral lead(II) acetate solution Pb(CH₃COO)₂;

v) Anhydrous sodium carbonate (Na₂CO₃) or potassium oxalate;

vi) Hydrochloric acid (HCl); and

vii) Sodium carbonate (Na₂CO₃).

25.3 Procedure

Place 10 g test portion in a 250 ml volumetric flask. If the material is acid, neutralize by adding 1g to 3 g CaCO₃. Add 125 ml 50% alcohol by volume, mix thoroughly, and boil on a steam bath or by partially immersing the flask in a water bath for 1 hour at 83 °C to 87 °C, using a small funnel in the neck of the flask to condense vapor. Cool and let the mixture stand for several hours, preferably overnight. Dilute to volume with neutral 95% alcohol, mix thoroughly, let settle or centrifuge for 15 minutes at 1500 rpm, and decant closely. Pipet 200 ml of the supernate into a beaker and evaporate on a steam bath to 20-30 ml. Do not evaporate to dryness. Transfer to a 100 ml volumetric flask and rinse the beaker thoroughly with H₂O, adding the rinsings to the flask. Add enough saturated neutral Pb(CH₃COO)₂ solution (ca 2 ml) to produce a flocculent precipitate, shake thoroughly, and let stand for 15 minutes. Dilute to volume with H₂O, mix thoroughly, and filter through dry paper. Add enough anhydrous Na₂CO₃ or potassium oxalate to the filtrate to precipitate all Pb, again filter through dry paper, and test the filtrate with a little anhydrous Na₂CO₃ or potassium oxalate to make sure that all Pb has been removed. Place 50 ml of the prepared test solution in a 100 ml volumetric flask, add a piece of litmus paper, neutralize with HCl, add 5 ml HCl, and let inversion proceed at room temperature as in 925.48(c) (see 44.1.09). When inversion is complete, transfer the solution to a beaker, neutralize with Na₂CO₃, return the solution to the 100 ml flask, dilute to volume with H₂O, filter if necessary, and determine reducing sugars in 50 ml solution (representing 2 g test portion) as in 906.03B (see 44.1.16). Calculate results as invert sugar.

25.4 Calculation

Sucrose, % = [percent total sugar after inversion - percent reducing sugars before inversion (both calculated as invert sugar)] × 0.95

Correct for the volume of insoluble material by multiplying all results by 0.97.
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FOREWORD

(Formal clause would be added later)



The bakery industry is a well-organized and established industry in India. With the considerable increase in the consumption of bakery products, a strong need has been felt for stricter quality control and evolving uniform methods of sampling which will help in proper and objective evaluation of various characteristics of different bakery products.



The sampling procedures given in this standard include, besides lot inspection plans, recommended provisions for process control for the guidance of the manufacturers. Proper quality control during process would substantially reduce quality fluctuations and help a manufacturer in achieving in-built quality of product. Lot inspection plan would enable the manufacturer or purchaser or other independent inspection and testing agencies to decide the conformity or otherwise of a lot of bakery products to the requirements of the relevant material specifications.



This standard lays down methods of sampling for bakery products. The bakery products have

been classified into the following three homogeneous groups for the purpose of sampling:



a) Biscuits, wafers, bread rusks and ice cream cones;



b) Breads and bread type of products; and



c) Cakes.



A separate sampling plan has been prescribed for each of these groups.



The committee responsible for preparing this standard felt that the sampling plans for these three groups of bakery products evolved on the basis of statistical analysis of the relevant data would be more realistic and easily implementable. Hence, a large amount of data for various characteristics of bakery products was statistically analysed and minimum sample sizes were estimated on the basis of 95 percent confidence level and maximum coefficient of variation. The lot sizes are based on the current practices of trade and industry. The number of tests and criteria for conformity are based on a variety of considerations including variation in the test results, importance of a characteristic from the view point of end use of the product, cost of testing, time of testing and quality protection desired.



This standard is subject to the restrictions imposed under PFA Act 1954 (including the rules framed thereunder) and Standards of Weights and Measures (Packaged Commodities) Rules, 1977, wherever applicable.



For the purpose of deciding whether a particular requirement of this standard is complied with the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

























































1 SCOPE



This standard prescribes the methods of sampling and criteria for ascertaining the conformity of a lot of bakery products to the relevant product specifications, such as, biscuits, breads and cakes. It also includes the recommended provisions for process control for the guidance of manufacturers.



2 REFERENCES



2.1 The following standards contain provision which through reference in this text, constitutes provision of this standard. At the time of publication, the edition indicated were valid. All standards are subject to revision and parties to agreements based on this standard is encouraged to investigate the possibility of applying the most recent edition of the standard indicated below:

		IS No.

		Title



		IS 498 : 2018

		Grading for vacuum pan (plantation white and refined) sugar (sixth revision)



		IS 1009 : 2023

		Maida — Specification (third revision)



		IS 1011 : 2002

		Biscuits — Specification (fourth revision)



		IS 1151 : 2021

		Refined sugar — Specification (second revision)



		IS 1155 : 2022

		Atta —  Specification (third revision)



		IS 1320 : 1988

		Specification for baker’s yeast (third revision)



		IS 2491 : 1972

		Food hygiene — General principles — Code of practice (fourth revision)



		IS 4905 : 2015/ISO 24153 : 2009

		Random sampling and randomization procedures (first revision)



		IS 5059 : 1969

		Code for hygienic conditions for large scale biscuit manufacturing units and bakery units



		IS 5982 : 2003

		Plantation white sugar — Specification (first revision)



		IS 7463 : 2004

		Wheat flour for use in bakery industry (second revision)



		IS 7464 : 1988

		Wheat flour (maida) for use in bread industry — Specification (first revision) withdrawn



		IS 9194 : 1979

		Specification for wheat flour for use by cake industry



		IS 10633 : 1986

		Vanaspati — Specification (third revision)



		IS 10634 : 1986

		Specification for bakery shortening (first revision)







3 GENERAL REQUIREMENTS OF SAMPLING



3.0 In drawing, preparing, storing and handling samples, the following precautions and directions shall be observed.



3.1 Sample shall be taken in a protected place which is free of odour and not exposed to damp air, dust, drains or soot. 



3.2 Precautions shall be taken to protect the samples, the lots being sampled, the sampling instrument and the containers for samples from adventitious contamination.



3.3 The samples shall be placed in air tight, clean and dry glass, metallic containers suitably lacquered or lined and stored in such a manner that the material is not unduly affected.



3.4 Each container containing the samples shall be marked with full details of sampling, such as, date and time of sampling, batch or code number, used by date, name of the manufacturer and other relevant particulars.



3.5 The samples shall be stored at room temperature, in a properly ventilated room and in a well-lighted area (away from dark area).



3.6 Sampling shall be done by a person agreed to between the purchaser and the vendor, and if desired by them, in the presence of the purchaser (or his representative) and the vendor (or his representative).



3.7 Unless otherwise agreed to between the purchaser and the vendor, sampling shall be done at the bakery.



3.8 Samples shall be tested within as short a time as possible after their drawl, preferably within 24 hours of sampling.



4 PROCESS CONTROL



4.1 It is recommended that the manufacturer of bakery products follows the hygienic and sanitary conditions given in IS 2491 and IS 5059.



4.2 In order to ensure the quality of finished product, proper checks shall be exercised on raw materials and at different stages of processing. The following stages of inspection along with the frequency of inspection are recommended for various characteristics of some of the bakery products, such as biscuits, breads and cakes.



4.2.1 Biscuits



		Sl. No.

		Stage of Inspection

		Characteristics to be Checked

		Recommended Frequency of Checking



		1.

		Ingredients

		a) Flour — see IS 7463

b) Wheat flour – see IS 1155 

c) Maida – see IS 1009

		Each consignment/batch



		

		

		b) Fat or shortening — see IS 10633 or IS 10634

		do



		

		

		c) Oil

		do



		

		

		d) Water

		



		

		

		e) Sugar — see IS 5982

		



		

		

		f) Milk, SMP, condensed milk, salt

		



		2.

		Preparation of ingredients

		Correct weight of each major ingredient

		Twice a shift



		3.

		Creaming of fat, sugar, additives and mixing of dough (Mixing)

		Homogeneity, consistency and mach inability

		Each batch



		4.

		Relaxing of dough, if required

		Proper relaxation of dough

		Twice a shift



		5.

		Feeding of the dough into hopper

		Uniform feeding of dough pieces into the machine

		Constantly



		6.

		Moulding and cutting 

		Raw weight of the biscuits

		Twice a shift



		7.

		Baking

		a) Heat profile

		Twice a shift



		

		

		b) Baking time

		do



		

		

		c) Metal detector

		constantly



		8.

		Cooling

		a) Cooling the product so that it becomes fit for handling and packing

		do



		

		

		b) Weight, gauge and colour

		Twice a shift



		9.

		Packing

		a) Correct weight of packet 

		Every half an hour



		

		

		b) Moisture



		At the beginning,

middle and end of each shift



		

		

		c) Metal detector

		constantly



		

		

		d) Other than moisture — see IS 1011

Coding – Every hour

		One sample of each variety every day







4.2.2 Breads



		Sl. No.

		Stage of Inspection

		Characteristics to be Checked

		Recommended Frequency of Checking



		1.

		Procurement of

ingredients

		a) Flour — see IS 7464

		Each consignment



		

		

		b) Yeast — see IS 1320

Sugar, oil, water, salt

		do



		2.

		Preparation and mixing of ingredients

		Correct temperature of water and correct weight of each ingredient

		Each batch



		

		

		b) Consistency of dough as well as dough temperature

		do



		

		

		c) Yeast to be tested preferably before usage — see IS 1320

		Each consignment



		3.

		Fermentation, if necessary 

		

		



		

		a) First fermentation

		Fermentation conditions

		Every half an hour



		

		b)Knock back/remixing

		During knock back ensure that no large air pockets remain in the dough

		Each batch



		

		c) Second fermentation

		Fermentation conditions

		Every one hour



		4.

		Dividing

		Correct weight of dough pieces

		Every 5-10 minutes



		5.

		Rounding

		Smoothening of each dough piece

		Constantly



		6.

		Intermediate proofing

		a) Relaxation time

		Regular Pre-deter-mined intervals



		

		

		b) Dough pieces falling in the individual pockets of interprover

		Regular Pre-deter-mined intervals



		7.

		Moulding

		Each individual piece is tightly moulded so that seams do not open-up

		Regular Pre-deter-mined intervals



		8.

		Final proofing

		a) Temperature and humidity

Temperature - (30 to 40 oC) Relative 

humidity - (65 to 85%)

b) Proof time

		Constantly



		

		

		

		As & when required



		9.

		Baking

		a) Temperature of baking chamber

		Every hour



		

		

		b) Baking time

		Every batch



		10.

		Cooling

		a) Correct crumb temperature for slicing

b) Rh of Cooling chamber- once in a shift

c) Bread temp. at outlet of cooling chamber 

		Every batch



		11.

		Slicing

		Sharpness of blades

		Regular Pre-deter-mined intervals



		12.

		Packing

		a) Appropriate packing of bread loaves

b) Coding – Every hour (MRP, batch no., used by date

c) Unit sell price mandatory by Legal metrology for all the packed product

d) Metal detector 

		Do









Constantly



		

		

		b) Declaration on the wrapper shall  meet statutory requirements

		do







4.2.3 Cakes



		Sl. No.

		Stage of Inspection

		Characteristics to be Checked

		Recommended Frequency of Checking



		1.

		Ingredients

		a) Flour — see IS 9194

		Each consignment



		

		

		b) Fat — see IS 10633

		do



		

		

		c) Sugar — see IS 1151 or IS 498

		do



		2.

		Whisking of eggs and sugar with flavours

		Proper aeration and temperature of mix

		Each batch



		3.

		Beating of flour and fat

		Proper aeration and temperature

		do



		4.

		Amalgamation of whisked eggs to beaten flour-fat mass

		a) Even amalgamation of the two mixtures

		do



		

		

		b) Check against over mixing

		do



		5.

		Addition of remaining flour, leavening agents, etc

		a) Consistent mixing

		Each batch



		

		

		b) Specific gravity of batter

		Twice a shift



		6.

		Depositing cake batter in moulds

		a) Correct weight of batters

		Each batch



		

		

		b) Proper levelling

		do



		7.

		Baking

		a) Temperature of baking chamber

		do



		

		

		b) Baking time

		do



		8.

		Cooling

		Proper cooling

		Constantly



		9.

		Slicing

		Proper sharpness of blades before slicing

		do



		10.

		Packing

		a) Weight of each packet 

		Every half an hour



		

		

		b) Statutory requirements 

		do







5 LOT INSPECTION



5.1 If the manufacturer has maintained an adequate and satisfactory system of quality control in the manufacture of bakery products, the resulting data and information may be made available to the purchaser along with the material supplied to enable him to judge the acceptability or otherwise of the consignment. When it is not possible to provide this information, or if the purchaser so desires, the procedure laid down in the following clauses shall be followed for determining the conformity of the material to the requirements of the specification.



5.2 Group I Biscuits, Wafers, Bread Rusks and Ice Cream Cones



5.2.1 Scale of Sampling



5.2.1.1 Lot — All the containers in a single consignment belonging to the same batch of manufacture shall constitute a lot.



5.2.1.2 For ascertaining the conformity of the material to the requirements of the specification, samples shall be tested from each lot separately.



5.2.1.3 The number of containers to be sampled from a lot shall depend upon the size of the lot and shall be in accordance with Table 1.



Table 1 Number of Containers to be Selected

(Clauses 5.2.1.3 and 5.2.2.1)

		Lot size

		Sample Size



		(1)

		(2)



		Up to 50

		3



		51 to 150

		4



		151 to 300

		5



		301 to 500

		6



		501 to  1 000

		8



		1 001 and above

		10







5.2.1.4 The containers shall be selected from the lot at random and to ensure the randomness of selection, procedures given in IS 4905 may be followed.



5.2.2 Test Samples and Referee Samples



5.2.2.1 From each lot, draw the number of containers of biscuits as given in co1 (2) of Table 1. These containers shall be opened and mixed. From each selected container, about 600 g of biscuits shall be taken from different packets/portions. This quantity of 600 g shall be, after proper mixing, divided into two equal parts of 300 g biscuits each. The first part of 300 g shall be divided into three equal parts of 100 g each. One of them shall be for the purchaser, another for the vendor and the third for the referee. These biscuits shall be packed in air tight dry containers and labelled with the particulars as given in 3.4. Each of these containers of 100 g shall constitute individual test sample. These individual test samples shall be separated into three identical sets of test samples in such a way that each set has a sample representing each selected container.



5.2.2.2 The second part of 300 g shall be suitably powdered and divided into two equal parts of 150 g each. While powdering the biscuits, the following precautions shall be observed:



a) A sample of plain biscuits shall be ground as quickly as possible.



b) The cream, chocolate, jam, jelly of any other filling between biscuits should be removed by gently scrapping before powdering the sample.



c) As far as possible, the coating and fillings should be removed before powdering the biscuits.



d) As the biscuits are highly hygroscopic, the preparation of the sample should be done very quickly, preferably in a closed and dry place.



5.2.2.3 Out of these two portions of 150 g each, the first portion shall be divided into three equal parts of 50 g each. These parts shall be transferred immediately to clean, air tight and dry containers which are then scaled and labelled with the particulars as given in 3.4. Each of these sample containers of 50 g shall constitute individual test sample to be tested for moisture. These individual moistures shall be separated into identical sets of test samples in such a way that each set has a sample representing each the purchaser, another for the vendor, and the third for the referee.



5.2.2.4 Out of the second portion of 150 g, approximately equal quantity of material shall be taken from each container selected from the lot. It shall be thoroughly mixed so as to constitute the composite sample of not less than 450 g. This shall be divided into three equal parts. These parts shall be transferred to clean, air tight and dry containers which are then sealed and labelled with all the particulars given in 3.4. One of them shall be for the purchaser, another for the vendor and the third for the referee.



5.2.2.5 Referee samples shall consist of a set of individual test samples (see 5.2.2.1), a set of individual moisture samples (see 5.2.2.3) and the composite sample (see 5.2.2.4) and shall bear the seals of the purchaser and the vendor. These shall be kept at a place agreed to between the two so as to be used in case of a dispute.



5.2.3 Number of Tests and Criteria for Conformity



5.2.3.1 The general requirements shall be tested on each of the individual test samples (see 5.2.2.1).



5.2.3.2 The moisture content shall be tested on individual moisture samples (see 5.2.2.3)



5.2.3.3 Tests for the determination of remaining characteristics, such as, acid insoluble ash and acidity of extracted fat shall be conducted on the composite sample (see 5.2.2.4).



5.2.3.4 The lot shall be declared as conforming to the requirements of the relevant material specification if all the test results on individual and composite samples meet the relevant specification requirements.



5.3 Group II Breads and Buns



5.3.1 Scale of Sampling

 

5.3.1.1 Lot — All the loaves of bread/buns, in a single consignment, of the same type and belonging to the same batch of manufacture, not exceeding 10 000 loaves shall constitute a lot.



5.3.1.2 For ascertaining conformity of the material to the requirements of the relevant material specification, samples shall be tested from each lot separately.



5.3.1.3 The number of loaves of breads/buns to be tested from a lot shall depend on the size of the lot as given in col (1) and shall be in accordance with col (2) and (3) of Table 2.



5.3.1.4 The loaves/buns shall be selected from the lot at random in order to ensure the randomness of selection procedures of simple random sampling or systematic sampling as given in IS 4905 may be followed.

.



Table 2 Number of Loaves of Breads/Buns to be Selected

(Clauses 5.3.1.3, 5.3.1.5, 5.3.2.1 and 5.3.2.2)

		Number of Loaves

in the Lot

		Sample Size





		

		



		

		For Visual,

Volume/Mass

Ratio and Mass

		Chemical

Analysis



		

		n1

		n2



		(1)

		(2)

		(3)



		Up to 1 000

		5

		3



		1 001 to 3 000

		8

		3



		3 001 to 5 000

		13

		6



		5 001 to 10 000

		20

		9







5.3.1.5 The number of loaves/buns given under co1 (2) and (3) of Table 2 combined together (that is n1+n2) shall be selected at random from a lot and then randomly divided into two groups so that the number of loaves/buns given in co1 (2) and (3) are obtained separately.



5.3.2 Test Samples and Referee Samples



5.3.2.1 Loaves buns selected according to 5.3.1.3 as given under co1 (2) of Table 2 shall constitute test samples for visual examination, volume/mass ratio and mass.



5.3.2.2 For each of the loaves/buns selected from the lot according to co1 (3) of Table 2, the individual sample for testing total solid content and crude fibre shall be prepared according to the procedure given in 5.3.2.3 and 5.3.2.4.



5.3.2.3 In case of loaves/buns weighing up to 400 g, the contents shall be cut into small pieces with the help of a clean, dry scissor or a sharp edged knife and further ground in an electrically driven dry blender, taking care that sample temperature does not rise above 45 °C in the entire operation. From this, the quantity of material required for testing total solid content and crude fibre shall be taken so as to constitute the individual sample.



5.3.2.4 The loaves/buns of over 400 g shall be sliced uniformly into thin pieces with the help of a sharp edged knife and then two slices from the centre and two from each end shall be taken, leaving the outermost end slices. Afterwards the procedure as prescribed in 5.3.2.3 shall be followed.



5.3.2.5 The remainder of the material for each sample loaf/bun (see 5.3.2.3 and 5.3.2.4) selected from a lot shall be mixed together so as to constitute the composite sample which shall be sufficient to carry out the tests for remaining requirements, such as, pH and acid insoluble ash as given in the specification.



5.3.3 Number of Tests



5.3.3.1 All the samples of loaves of breads/buns (see 5.3.2.1) shall be inspected for visual requirements, mass and volume/mass ratio as given in the relevant material specification.



5.3.3.2 Tests for the determination of total solid content and crude fibre shall be conducted individually on each of the sample loaves (see 5.3.2.2). 



5.3.3.3 Tests for remaining requirements such as pH and acid insoluble ash as given in the relevant material specification shall be conducted on the composite sample (see 5.3.2.5).



5.3.4 Criteria for Conformity



The lot shall be declared as conforming to the requirements of the relevant material specification, if the following are satisfied.



5.3.4.1 For the requirements tested on individual samples according to 5.3.2.1, test results for each of the requirements satisfy the corresponding specification requirements.



5.3.4.2 For total solid content and crude fibre, each of the test results on sample loaves obtained according to 5.3.2.2 shall meet the corresponding specification requirements.



5.3.4.3 For remaining requirements such as pH and acid insoluble ash, all the test results on the composite sample shall meet the relevant specification requirements.



5.4 Group III Cakes



5.4.1 Scale of Sampling



5.4.1.1 Lot — All the cakes, in a single consignment, or the same type and belonging to the same batch of manufacture shall constitute a lot. 



5.4.1.2 For ascertaining conformity of the material to the requirements of the relevant material specification, samples shall be tested from each lot separately.

	

5.4.1.3 The number of cakes to be tested from a lot shall depend on the size of the lot as given in co1 (1) and shall be in accordance with co1 (2) and (3) of Table 3.















Table 3 Number of Cakes to be Selected

(Clauses 5.4.1.3 and 5.4.2.2

		Number of Cakes

in the Lot

		Sample Size



		

		



		

		For Visual

and Mass

		Chemical

Analysis



		N

		n1

		n2



		(1)

		(2)

		(3)



		Up to 1 000

		5

		3



		1 001 to 3 000

		8

		3



		3 001 to 5 000

		13

		6



		5 001 to 10 000

		20

		9







5.4.1.4 The cakes shall be selected from the lot at random. In order to ensure the randomness of selection, procedures of simple random sampling or systematic sampling as given in IS 4905 may be followed.



5.4.1.5 The number of cakes given under co1 (2) and (3) combined together (that is n1+n2)    shall be selected at random from a lot and then randomly divided into two groups so that the number of cakes given in co1 (2) and (3) are obtained separately.



5.4.2 Test Samples and Samples



5.4.2.1 The cakes selected from the lot according to 5.4.1.3 as given under co1 (2) of Table 2 shall constitute test samples for visual requirements and mass.



5.4.2.2 For each of the cakes selected from the lot according to co1 (3) of Table 3, the individual sample for testing moisture content shall be prepared according to the procedure given in 5.4.2.3 and 5.4.2.4.



5.4.2.3 In case of cakes weighing up to 400 g, the contents shall be cut into small piece with the help of a clean, dry scissor or a sharp edged knife and further ground in an electrically driven dry blender, taking care that sample temperature does not rise above 45 °C in the entire operation. From this, the quantity of material required for testing moisture content shall be taken so as to constitute the individual moisture sample.



5.4.2.4 The cakes of over 400 g shall be sliced uniformity into thin pieces with the help of a sharp edged knife and then two slices from the centre and two from each end shall be taken, leaving the outermost end slices. Afterwards the procedure as prescribed in 5.4.2.3 shall be followed.



5.4.2.5 The remainder of the material for each sample cake (see 5.4.2.3 and 5.4.2.4) selected from a lot shall be mixed together so as to constitute the composite sample which shall be sufficient to carry out the tests for remaining requirements such as acidity of extracted fat and acid insoluble ash, as given in the specification.



5.4.3 Number of Tests

5.4.3.1 All the test samples of cakes (see 5.4.2.1) shall be examined for visual requirements and mass as given in the relevant specification.



5.4.3.2 The Moisture content shall be tested on each of the individual moisture sample (see 5.4.2.2).



5.4.3.3 Tests for remaining requirements such as acidity of extracted fat and acid insoluble ash shall be conducted on the composite sample (see 5.4.2.5).



5.4.4 Criteria for Conformity



The lot shall be declared as conforming to the requirements of the relevant material specification, if the following are satisfied.



5.4.4.1 For visual requirements and mass, the test results on samples according to 5.4.2.1 shall meet the corresponding specification requirements.



5.4.4.2 For moisture content, each of the test results on individual moisture sample obtained according to 5.4.2.2 shall meet the corresponding specification requirement.



5.4.4.3 For remaining requirements such as acidity to extracted fat and acid insoluble ash all the test results on the composite sample shall meet the relevant specification requirements.
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1. Project Overview

Background and Rationale: The degree of milling directly affects rice quality, impacting nutritional
value, cooking characteristics, and shelf life. Current methods for determining DOM often vary by
region and cultivar, resulting in inconsistencies in quality assessments. This project seeks to address
these inconsistencies by developing a method that can reliably quantify DOM across all commercial
rice cultivars and be adopted as an Indian standard, with potential for international alignment.

Objective: To develop test method(s) for determination of degree of milling of rice suitable for

commercial cultivars and to validate the protocol(s) for uniformity and robustness.

2. Review of Literature

A thorough literature review has been conducted for the project, covering existing methods for
determining the degree of milling (DOM), associated chemical changes in rice during milling, and
imaging techniques used to assess DOM and other quality attributes. This review includes analyses of
physical and chemical testing methods traditionally used for bran quantification, alongside
advancements in machine vision for non-destructive measurement of surface characteristics, which
capture essential details like kernel shape, size, and texture. This foundation guides the development

of a comprehensive, standardized approach to accurately measure DOM across rice varieties.

Chen et al. (2022) developed an advanced image-based deep learning model to classify the degree of
milling (DOM) in rice. Using the Inception ResNet—-Bayesian Optimization Algorithm (IRBOA), this
model classified rice as well-milled, reasonably well-milled, or substandard with high accuracy. Image
data of rice samples were collected using a Phantom h9 flatbed scanner, and with a dataset of 17,400
images, the model achieved an average accuracy of 96.90% across categories. This study highlights
the effectiveness of combining image processing with deep learning to improve DOM classification

for rice quality control.

Kale et al. (2019) analyzed mineral content in raw and parboiled PB1121 rice across various degrees
of milling (DOM) using di-acid digestion and advanced colorimetric and spectrophotometric methods,
including a Spectrophotometer (for P, S), Flame Photometer (for K), and Atomic Absorption
Spectrophotometer (for other minerals). The study found that P, Mg, and Fe decreased as DOM
increased in both rice types, indicating these minerals are primarily in the bran and outer layers, while





Mn, Zn, Cu, and S remained stable across DOMs, suggesting uniform distribution. K, P, and Fe levels
were consistently higher in parboiled rice, indicating mineral retention during parboiling. Total
mineral content showed that raw rice had higher minerals at lower DOM (0% and 5%), while parboiled
rice retained more minerals at DOM > 6%. Findings suggest parboiling enhances mineral retention in

polished rice, adding nutritional value post-milling.

Lamberts et al. (2007) evaluated the effects of milling on rice's color and nutritional profile,
particularly protein and mineral content. Using an automated Dumas protein analysis system (EAS
vario Max N/CN) and AOAC/AACC methods, they analyzed protein (conversion factor 5.95 from
nitrogen) and minerals. Results showed a decline in protein from 9.2% at 0% DOM (brown rice), with
proteins concentrated mainly in the bran (15.8%) and outer endosperm. Mineral content also decreased
with DOM, stabilizing beyond 15% DOM. With 61.0% of minerals in the bran versus 11.6% in the
core endosperm, this study reinforced that bran and outer endosperm layers are key for nutrient

retention, supporting targeted milling practices to preserve rice nutrition.

Mardison et al. (2018) developed a mathematical model for determining the degree of milling (DM)

of rice by measuring UV absorbance at 331 nm. Using the equation
DM model=12.613xg 0-%87Az,
Where, A = UV absorbance value at wavelength 331 nm

The study showed that DM could be estimated by dissolving 10 g of rice in 20 ml of n-hexane and
measuring absorbance after 2-3 hours. While promising, further validation is required to confirm this

model’s accuracy.

Miller et al. (1978) introduced a rapid and objective method to assess the degree of milling (DOM) in
rice using electrical conductivity measurements. In this method, 10 g of milled rice is extracted with
40 ml of isopropyl alcohol-water (1:1) for 5 minutes, and the conductivity of the extract is measured
at 25°C. The conductivity values correlate with DOM due to differences in ash concentration between
the aleurone layer and endosperm. Conductivity values are classified from undermilled to well-milled,

providing a practical approach for routine DOM testing.

Paul et al. (2019) investigated the impact of DOM on zinc content in rice, with samples milled to 7.5-
15% DOM. Using nitric and perchloric acid digestion and atomic absorption spectrophotometry (AA-

7000), they observed a significant reduction in zinc as DOM increased, with a notable decrease up to

2





12% DOM. Reducing DOM from the commercial standard of 10% to 4-6% could increase zinc content
by 27-47%. Although brown rice retains the highest zinc, under-milled rice showed greater consumer
acceptance, suggesting that lower DOM rice may offer a viable option for enhancing nutritional

content while meeting consumer preferences.

Wan and Long (2010) developed a machine vision method for assessing the degree of milling (DOM)
in rice by analyzing surface texture through a gray-gradient co-occurrence matrix. Samples were
milled at 30s, 60s, and 90s, producing different DOM levels and compared against a commercial
sample. Using a V-groove conveyor, MOTIC stereomicroscope, and SONY camera, the study
achieved an average detection accuracy of 94% across all samples. This study demonstrates the
effectiveness of image analysis for DOM assessment, highlighting its potential for both research and

industrial quality control.

Yadav & Jindal (2001) assessed milling quality in rice by analyzing the degree of milling (DOM) and
head rice yield (HRY) across ten varieties, including Suphan Buri and Mali scented rice. Using an
imaging system with a color CCD camera, lighting unit, and ImageTool software, they extracted kernel
dimensions (length, perimeter, projected area) from gray-scale images, calibrated with brass disks.
The study found a power-law relationship between HRY and kernel dimensions, with the projected
area yielding the most accurate HRY estimation (RMSE < 2%). Discrepancies were noted between
HRY obtained from the rice grader and image analysis, likely due to grader imprecision. Results
underscore the potential for precise image-based DOM and HRY monitoring in milling quality

assessment.

3. Existing Stipulations
i. Indian Standard IS 4333 (Part 1V) - determination of the mass of 1000 grains

This standard outlines procedures for assessing rice quality, specifically determining the degree of
milling by measuring weight loss. Identical to ISO 520:1977, ‘Cereals and pulses — Determination
of the mass of 1000 grains,’ this Indian Standard was adopted by the Bureau of Indian Standards. The
principle involves weighing a sample, separating whole grains, and weighing the residue. The mass of
whole grains is then divided by their number, with the result expressed in relation to 1000 grains,
either on a wet or dry basis. A random amount, approximating the mass of 500 grains, is weighed to
the nearest 0.01 g. The number of grains is calculated using a photoelectric counter, or manually if

suitable equipment is unavailable.





Mass of 1000 grains is calculated by following formula

B = Mo x 1000
B N
Where,

Mh = mass of 1000 grains
Mo = the mass, in grams, of the whole grains;
N = the number of whole grains in the mass Mo

For dry basis mass Ms of 1000 grains
s — Ms(100 — H)
100
Where,

H= moisture content of rice

The calculations are performed both before and after milling, and the percentage difference between

them is used to determine the degree of milling."”

Ii. Indian Standard 1S 4333 (Part 1V) - determination of dehusked grains in rice by double staining
method

In this method, 5 g of rice (including sound head rice and brokens) is placed in a petri dish and dipped
in 20 ml of methylene blue solution, allowing it to stand for about 1 minute. The methylene blue
solution is then decanted, and the grains are given a swirl wash with 20 ml of dilute hydrochloric acid,
followed by a water rinse. Next, 20 ml of metanil yellow solution is poured over the blue-stained
grains and left to stand for 1 minute. The effluent is decanted, and the grains are washed twice with
fresh water. The residual bran or milled rice kernels will stain green, while the rest of the kernels
remain yellow. The stained grains are kept under fresh water, and the de-husked grains (indicated by
the green stain) are counted. The total number of grains in the 5 g sample is also counted, with three

broken grains considered equivalent to one whole grain.

N x 100

Percent of de-husked grains =

Where, N = number of de-husked grain in 5 g of sample,

and W = total grains in 5 g of sample.





iii. 1SO 6646:2011 - Rice — Determination of the Potential Milling Yield from Paddy and from
Husked Rice

In this method, a test sample is divided into a portion suitable for the equipment, passed through an
aspiration apparatus to remove light matter, and spread to eliminate any extraneous material. The
sample is then weighed to the nearest 0.01 g, ensuring a minimum of 200 g. The paddy is dehusked
using a testing husker, with any undehusked grains manually separated and dehusked again. The
residual paddy is also manually dehusked and added to the husked rice, which is weighed to the nearest
0.01 g. A portion of the husked rice, with a minimum weight of 100 g, is then divided and weighed.
The testing mill is thoroughly cleaned, and the husked rice sample is milled for a time predetermined
by trials to remove a specific mass fraction. The milled rice is weighed, and the head rice is separated

from the broken kernels, with both fractions weighed and recorded to the nearest 0.01 g.

Calculation of milling yields

Parameter Paddy Husked rice

Husked rice, yo my/mx 1

Milled rice, y1 m1/m; my/m;

Milled head rice, y» ma/m; ma/m;
Where,

mx= Sample weight of paddy (> 200 g.)
my = weight of husked rice

mz = aliquot of husked rice (> 100 g.)
m1 = milled rice

m2 = milled head rice

Potential yield of husked rice, yn
Yh = Yo X 100 %
Potential yield of milled rice, ym
Ym = Yoy1 % 100 %
Potential yield of milled head rice, ymn

Ymh = Yoy2 x 100 %





4. Sampling Method

The raw material is being collected from various rice mills located in different agroclimatic zones of
India to ensure diversity in the experimental samples. The samples being taken for testing include
white rice, brown rice, and parboiled rice. At least three different varieties of raw and parboiled paddy
and corresponding rice are being collected from the states of West Bengal, Assam, Maharashtra,

Chhattisgarh, Punjab, and Kerala.
Sample Collection Procedure

I. Selection of Mills
= Identify and select at least five rice mills in each zone to ensure a comprehensive representation
of local varieties.
Collection Method
= Samples are being collected directly from the mills or received through courier service.
= Each sample is being packed in airtight zip-lock bags to prevent moisture absorption and
contamination.
ii. Storage Conditions
= All samples are being stored at temperatures below 25°C until milling trials are conducted.
= The moisture content of all samples is being maintained between 11-13% wet basis (wb) to
ensure stability during storage.
iii.Documentation
= Each sample collected is being labeled with details including the collection date, mill name,
variety, and location.

= A sampling log is being maintained to track all collected samples and their respective details.

Quality Assurance

Periodic checks are being conducted to ensure that the sampling procedure adheres to the set protocols

and that the integrity of the samples is maintained throughout the collection and storage processes.
5. Methodology
i. Sample Preparation and Milling

= Varieties: Utilize 30+ rice varieties from different climatic zones, polished at intervals of 15s,

20s, ..., up to 60s to create varying DOM levels.
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= Sample Size: Prepare 100g samples for each milling interval and rice variety, ensuring

triplicates for consistency and repeatability.

= Storage: After milling, all samples will be stored below 5°C to prevent chemical changes like

lipid rancidity, ensuring sample integrity throughout the project.
ii. Physical Characterization

= Density and Porosity: Measure true and bulk density using a gas pycnometer and calculate

porosity.

» Whiteness Index and Color Measurement: Use a whiteness meter and a Hunter Lab colorimeter

to evaluate the optical properties of the rice.
iii. Chemical Analysis

= Fat Content: Determine fat content in polished rice using Soxhlet extraction, conducting each
measurement in duplicates for validation.

= Starch Content: Quantify starch in bran using the iodine test, performing duplicate tests for
each sample.

= Protein Content: Use the Kjeldahl method for protein analysis in white rice, with measurements
duplicated for accuracy.

= Mineral Content: Assess mineral content in white rice, correlating these chemical properties
with DOM levels.

iv. Image Sensing and Digital Analysis
= Imaging Setup: Employ a multi-camera system (RGB or NIR) to capture 360-degree images
of each rice kernel.

= Image Processing: Utilize machine vision software to detect and measure bran areas,
calculating DOM based on the ratio of bran area to total surface area.

6. Validation Plan Aligned with 1SO 5725

I. Accuracy (Trueness) Validation
= Procedure: Compare the developed method’s results with established reference methods (e.g.,
gravimetric analysis) across multiple rice samples and milling intervals. Adjust the method
based on any bias observed.
= |SO 5725 Compliance: Ensures trueness by verifying against known standards.
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ii. Precision Validation

Repeatability: Conduct tests on each sample in duplicates under identical conditions to ensure
consistency.

Reproducibility: Perform tests across different labs, using the same procedures and rice
varieties, involving different operators.

ISO 5725 Compliance: Evaluates both repeatability and reproducibility for precision.

Iii. Statistical Analysis

ANOVA: Used to detect significant differences in DOM values across samples and labs.
Correlation: Pearson’s correlation to assess relationships between DOM, chemical properties,

and physical attributes.

ISO 5725 Compliance: Statistical analysis validates precision and consistency.

iv. Inter-Laboratory Validation

Procedure: Test the method in multiple laboratories with identical protocols, ensuring

reproducibility across settings.

ISO 5725 Compliance: Confirms method robustness in diverse conditions.

7. Progress Summary for the First Month

Staffing Update: Two junior project assistants have been hired for the project. The newly
recruited staff joined on 01.11.24.

Sample Acquisition: Over 10 raw and parboiled varieties have been collected from the state
of Assam, Kerala, and Odisha. In the second month, twenty more samples (raw and parboiled

each) will be collected

Sample Preparation: The collected paddy varieties were cleaned using a laboratory-scale
aspirator and stored under controlled temperature condition.

Chemical Procurement: All required chemicals for conducting chemical tests (e.g., fat, starch,

protein) have been procured.





8. Road map

Stage

Activity

2"d month

3d month

4t month

5t month

6t month

Literature review and market survey on milling

study and paddy varieties respectively.

@ 15t month

Procurement of common and grade A paddy
varieties grown and processed (raw and

parboiled) across India.

Conduct milling trials to obtained brown rice and

polished (white) rice.

Conduct quality analysis of bran sample and
corresponding rice sample to explore the

feasibility of deploying any chemical method.

Submission of interim report to Sectional

Committee

Conduct light scattering and absorbance-based
trials on the milled samples using a simple and

indigenously developed illumination sensor.

Statistical analysis and optimization of obtained

results from the experimental trials.

Procurement of 50 plus commercially available
raw and parboiled rice samples to validate the
obtained results

Report submission to Sectional Committee for the
evaluation and possible recommendation for

further changes.
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FOREWORD

(Formal Clause would be added later)

The establishment of effective and reliable storage solutions for foodgrains is of paramount
importance for India. Sealed silos represent an advanced storage solution designed to provide
an airtight environment, ensuring that fumigation is effective to prevent insect infestation of
stored foodgrains. In a country where post-harvest losses due to inadequate storage
infrastructure are significant, the implementation of sealed silos stands as a vital step forward.

This standard outlines the essential requirements for sealed silos, including structural, design,
and performance criteria necessary for airtightness. Compliance with these standards will not
only enhance the quality and longevity of stored grains but also support India’s commitment
to economic stability, environmental sustainability, and enhanced food security. By
implementing comprehensive guidelines for sealed silo construction and maintenance, we can
strengthen the nation’s grain storage infrastructure, fostering resilience and sustainability
within the agricultural sector.

For the purpose of deciding whether a particular requirement of this standard is complied
with, the final value, observed or calculated, expressing the result of a test or analysis, shall
be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values
(second revision)’.
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1 SCOPE

This Standard covers the basic requirements for sealed silos (or airtight/gastight silos) for
storage of foodgrains.

2 REFERENCE

The following standards contain provision which through reference in this text, constitutes
provision of this standard. At the time of publication, the edition indicated were valid. All
standards are subject to revision and parties to agreements based on this standard is
encouraged to investigate the possibility of applying the most recent edition of the standard
indicated below:

IS No. Title

IS 5503 (Part 1) : 1969 General requirements for silos for grain storage: Part 1
Constructional requirements

IS 6151 (Part 1) : 2020 Storage management code Part 1 Terminology ( first revision)
IS 6151 (Part 2) : 1971 Storage management code: Part 2 General care in handling
and storage of agricultural produce and inputs

IS 7247 (Part 3) : 2023 Fumigation of agricultural produce — Code of practice Part 3
Aluminium phosphide (Phosphine) (first revision)

IS 7247 (Part 5) : 2023 Fumigation of agricultural produce — Code of practice Part 5
General requirements (first revision)

3 TERMINOLOGIES

For the purpose of this Standard, following definition, in addition to definitions mentioned in
IS 6151 (Part 1) shall apply:

3.1 Sealed Silos

A sealed silo is a structure that meets the gas sealing requirements as specified in 4.4 and
used for the purpose of safe storage of foodgrains prior to fumigation.

NOTE — A sealed silo may be opened for aeration and/or ventilation.
4 REQUIREMENTS
4.1. All sealed silos, for the purpose of insect control using phosphine [see IS 7247 (Part 3)]

or any other permissible fumigant, for fumigation [see IS 7247 (Part 5)] shall be structurally
designed to meet the sealing requirements specified in 4.4.
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4.2 All vents of sealed silos including motorised exhaust vents shall be sealed. All sidewall
sheet joints, roof sheet joints, eve joints, peak cap joints, aeration fan suction openings,
manholes, sidewall doors etc., shall be sealed properly to ensure no gas leakage.

4.3 The silo shall be equipped with piping and manifold to fix manometer and pressure relief
valve to conduct half life pressure test. The operating pressure for the relief valve shall
comply with the requirements specified in 4.4.

4.4 A sealed silo, together with its relief valve, shall be designed to remain sealed from the
atmosphere within the minimum pressure range of £500 pascal gauge pressure. In case of old
silos, all sealed silos shall be able to maintain gas pressure for three minutes and, in case of
new silos, all sealed silos shall be able to maintain gas pressure for five minutes, when tested
as per method specified in Annex A.

NOTE - Old Silos refer to storage structures that have previously been used to store food grains. New
Silos are brand-new storage structures that have never been used for grain storage before.

4.5 All seals, including structural seals, inlets, outlets, shall ventilators, aeration, fumigation
etc. shall be designed to pass the pressure test, specified in Annex A, when the silo is empty,
partially filled, fully loaded and after annual maintenance. This hold of pressure inside the
silo reduces the loss and dilution of fumigant gas like phosphine.

4.6 A comprehensive report documenting the test results, as per A-5 should be readily
available.

4.7 The appropriate pressure relief valve and piping arrangement may be fitted with silo wall
for application of pressure and to monitor while performing pressure test. The pressure may
be applied to the silo using an air compressor through an appropriate valve installed on the
sidewall or through an aeration fan fitted with the silo. The closed loop system for fumigation
can also be used for applying the pressure and monitoring it during the test. The real time
pressure can be measured using U tube manometer or appropriately calibrated pressure
measurement device.

4.8 The structural design of the sealed silo shall meet design procedures for calculations of
loads, permissible stresses, analysis of forces etc. to meet the customer requirements and
local conditions, as decided between purchaser and the manufacturer.

4.9 The silo shall be designed to meet all the structural loads (stored grain, loading and
unloading forces, wind forces, seismic loads etc.) and to maintain their integrity during the

life of the structure.

5 MAINTENANCE OF SEALED SILOS
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5.1 The proper maintenance of sealed silos is essential to ensure the quality and safety of
stored foodgrains. Maintenance guidelines outlined in Annex B shall be followed for this
purpose.
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ANNEX A
PRESSURE TEST
(Clauses 4.4 and 4.5)
A-1 GENERAL

The methods for pressure testing sealed silos verifies that the silo achieves the level of
airtightness specified in 5.2.1 essential for effective pest control using phosphine gas and any
other suitable fumigant.

A-2  PRINCIPLE

The Half-Life Pressure Decay Test measures the airtightness of a sealed silo by evaluating
the rate at which gas escapes from the structure. The principle behind this test is that the
amount of gas escaping (or gas loss) is directly proportional to the level of leakiness of silos.

A-3  APPARATUS

a) Stopwatch with accuracy of seconds;

b) Air compressor or the equivalent;

c) Pressure relief valve;

d) Airinlet valve; and

e) Oil type manometer or any other pressure gauge.

A-4 PROCEDURE

Fill the oil in the manometer with the recommended oil (suggested by the manufacturer).
Increase the pressure inside the silo according to the manufacturer's recommendations until
the difference in oil levels in the adjacent manometer tubes (one tube connected to the silo
and the other open to the environment) reaches at least 25 mm. Cut off the air supply and
carefully observe the oil levels in the oil type manometer. Measure the time it takes for the
pressure inside the silo to drop to half its initial pressure. This can be determined by either
observing a 12 mm decrease in oil level in the adjacent manometer tubes; or a 250 Pa drop in
the pressure reading on a manometer.

NOTES -

1) A suitable pressure gauge may also be used instead of the manometer. In such a case
monitoring of the pressure gauge connected to the silo and recording the time it takes
for the reading to drop to 50 % of its initial value (approximately 250 Pa), should be
measured.

2) Ensure that the correct oil is used in pressure gauge and the manufacturer's
instructions for your specific pressure gauge is followed.

A-5 REPORT
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The test report shall contain the following:
a) Name and signature of the testing personnel;
b) Date of the test;
c) References to this standard; and
d) Test results.

A-6  PRECAUTIONS

A-6.1 For accurate and reliable results, the pressure test shall be conducted under stable
atmospheric conditions, characterized by:

i) Limited temperature fluctuations — Avoid testing during periods of extreme heat, as
this can cause rapid gas expansion within the silo.
i) Minimal or no wind — Ideal conditions involve calm winds or light breezes.
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ANNEX B
GUIDELINES FOR MAINTENANCE OF SEALED SILOS
(Clause 5.1)
S.No. Activity Tasks
i) Regular - Conduct visual inspections regularly for both the exterior and
Inspection interior of the silo.
- Check for signs of damage, corrosion, or wear and tear.
- Inspect seals, gaskets, and joints to ensure their integrity.
ii) | Cleaning - Regularly clean the interior to eliminate residue, dust, or foreign
materials.
- Ensure thorough cleaning, especially in corners and at the
bottom, using appropriate equipment and following safety
protocols.
iif) | Seal Integrity | -Inspect the rubber seal on upper hatches and out loading points
for damage before each filling.
- Promptly replace the seal if any damage, such as perishing or
physical breakage, is identified.
- Inspection is mandatory before every filling operation.
iv) | Pressure Relief | - Ensure the pressure relief valve is in good condition.
Valve - For oil bath-type valves, maintain the oil level consistently at
Maintenance the centre line.
- Regular checks and maintenance are necessary.
v) | Structural - Monitor the structural integrity, including walls, roof, and
Integrity foundation.
- Address issues like cracks or deformities promptly to prevent
structural failure.
vi) | Emergency - Develop and regularly review emergency response plans for
Preparedness | scenarios such as leaks, fires, or structural failures.
- Ensure all personnel are well-trained in emergency procedures.
vii) | Documentation | - Maintain comprehensive records of maintenance activities,

inspections, and repairs.
- Document storage conditions and any encountered issues for
future reference.
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Uric acid analysis by HPLC

1. Materials:

Preparation of uric acid stock solution:

A uric acid stock solution was prepared with a concentration of 0.5 mg/ml (5 mg of Uric
acid in 10 ml of distilled water). Two drops of 2M NaOH were added to the solution to
enhance solubility. The mixture was then sonicated until the uric acid was completely
dissolved. The resulting solution was stored at room temperature for subsequent use

in experiments.

2. Equipment:

2.1. HPLC system with photodiode array detector

A Waters HPLC system equipped with a 515 HPLC pump, a 20 uL loop injector, and
photodiode array detector was used to measure the absorbance of the sample at 282
nm. A temperature controller was attached to maintain a constant temperature for the

column.

2.2 HPLC column: Reverse phased C-18 (Thermo Quest Hypersil® ODSC-18)
column with a length of 250 mm, inner diameter of 4.6 mm, and a particle size of 10

Mm has been used.

2.3 HPLC mobile phase: Solution A (10 mM sodium dihydrogen phosphate): 1.19gm
of NaH2POx4 in 1L of water. Adjust the pH to 3.2 by adding phosphoric acid. Filter it with

0.2 ym membrane filter. Solution B comprised of acetonitrile: water (40:60 % v/v).

2.4 HPLC operating conditions:
Isocratic elution was prepared using a mobile phase containing of 95% Solution A and

5% Solution B. The mobile phase was eluted at a flow rate of 0.5 ml per minute. A





photodiode array (PDA) detector at 282 nm was used to monitor the elution, and the
column temperature was maintained at 30 °C. Uric acid with an injected volume of 20

ML was eluted at a retention time of approximately 3.8 minutes.

2.5 Standard graph of uric acid
A standard curve was constructed by plotting the peak area against the concentration

of uric acid, using diluted solutions containing uric acid of 5 ug/ml (ppm), 15 pg/mi

(ppm), 20 pg/ml (ppm), and 25 pug/ml (ppm).

Standard uric acid curve:

Uric acid std.
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Linear regression analysis:

Alinear regression analysis evaluated the relationship between uric acid concentration
(5-25 ppm) and peak area. The coefficient of determination (r?) was calculated to be

0.9893.





Uric acid (5 ppm):
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Uric acid (15 ppm):
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Uric acid (20 ppm):
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Total 1279104 172881 100.000 100.000






2.6 Uric acid analysis from grains

(a) Take 50 g of wheat grains and grind well. Weigh 2 g of the resulting powder
and add 25 ml of distilled water to the powder, forming a slurry.

(b) Transfer the slurry to a 50 ml tube, vortex it, and centrifuge at 10,000 rpm for
10 minutes.

(c) Carefully collect the supernatant and add 500 pl of concentrated HCI to
deactivate the uricase.

(d) Heat the mixture in a water bath at 75°C for 20 minutes. Then, allow it to cool
to room temperature (RT).

(e) Adjust the pH to 9.5 by adding 2M NaOH.

(f) Add 5 ml of freshly prepared 4.1M ammonium sulphate and mix thoroughly.

(9) Incubate for 10 minutes at RT, then centrifuge at 10,000 rpm for 10 minutes.

(h) Decant the supernatant into a 50 ml volumetric flask and bring the volume to
40 ml with distilled water.

(i) Add 10 ml of acetonitrile to the solution and mix vigorously for 1 minute.

()) Allow the tube to stand undisturbed for settling.

(k) Centrifuge the tube at 10,000 rpm for 10 minutes at 4°C.

() Filter the content using a syringe filter and transfer it to an HPLC vial.

(m) Inject 20 pl of the filtered sample in the HPLC injection loop.





HPLC chromatogram of Fresh grains:
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Peak# Ret. Time Area Height Area % Height %
[ 2.704 96311 12540 48.331 39.221
2 2.930 21981 2734 11.031 8.550
3 3.095 7080 990 3.553 3.097
4 3.370 71992 15549 36.127 48.632
5 3.990 1141 98 0.573 0.307
6 4.395 768 62 0.386 0.193
Totall 199273 31973 100.000 100.000
HPLC chromatogram of Infested grains:
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min
1 PDA Multi 1/282nm 4nm
PeakTable
PDA Chl 282nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.660 67374 8618 23.762 14.913
2 2.897 17935 1763 6.326 3.051
3 3.356 167463 44512 59.064 77.027
4 3.840 29230 2750 10.309 4.758
5 4436 1529 145 0.539 0.251
Total 283530 57787 100.000 100.000

Note: As per FSSAI guidelines the amount of uric acid should not be more than 100

mg/kg of grains
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FOREWORD



(Formal clause would be added later)

Owing to the large, production of foodgrains and inter-state transactions in the country as well as development of infrastructure for handling foodgrains the assessment of their quality has assumes great significance. For proper, assessment, it is necessary that only uniform methods of test are adopted and only such terms are used in test reports which have been defined properly. This standard, based on national and international practices was formulated accordingly, to ensure the adoption of uniform terminology and methods of test for foodgrains throughout the country. The standard has been published in five parts covering different test methods.

This standard (Part 5) covers test method for determination of uric acid content in foodgrains. The other parts published in this series are:



Part 1 Refractions

Part 2 Determination of moisture content

Part 3 Determination of bulk density called mass per hectolitre (Routine Method)

Part 4 Determination of the mass of 1000 grains



Various methods are employed for assessing insect damage in foodgrains. The methods consist of utilizing a number of physical or chemical indices for estimating the degree of insect infestation. Since uric acid is the main constituent of the insect excreta, estimation of this characteristic is most often taken as an index of the degree of insect infestation. 



This standard was first published in 1970. This revision (first) is being undertaken to include the spectrophometric method for analyzing uric acid in foodgrains and their products. The standard has also been brought out in the latest style and format of IS and references to Indian Standards, wherever applicable, have been updated. 



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding-off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.




1 SCOPE



This standard prescribes the method for the determination of uric acid in cereals and cereal products.



2 REFERENCES



The following standards contain provisions, which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard is encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



		IS

		TITLE



		IS 14818 : 2017/

ISO 24333 : 2009

		Cereal and cereal products – Sampling (first revision)









3 METHODS

3.0 Two methods namely, photometric method (3.1) and spectrophotometric method (3.2) may be used for determination of uric acid in cereal and cereal products. The spectrophotometric method shall be used as referee method. 

3.1 Photoelectric Method

3.1.1 Principle of Method 

Proteins of a known weight of the sample are precipitated by sodium tungstate and sulphuric acid. An aliquot part of the protein-free filtrate is treated with uric acid reagent and sodium cyanide under standard conditions and the blue colour contained is compared colorimetrically against a similarly treated standard.

3.1.2 Apparatus



a) Photo-electric colorimeter



b) Volumetric flask – 50 ml capacity



c) Burette



d) Nessler’s tubes



3.1.3 Reagents



a) Sodium tungstate solution – 10 percent (w/v).



b) Standard sulphuric acid solution – 0.667 N.



c) Benedict’s uric acid reagent – Prepared by first dissolving 100 g of pure sodium tungstate in 600 ml of water. Then add 5 g of arsenic acid (As₂O₅) followed by 25 ml of 85 percent phosphoric acid and 20 ml of concentrated hydrochloric acid. Boil the mixture for 20 minutes, cool and make volume up to 1 litre.



d) Sodium cyanide solution – 5 percent (w/v) solution containing 2 ml of ammonia per litre. This solution requires to be prepared anew after about 6 weeks.



e) Standard uric acid solution (Bendict’s)



i) Stock solution – Prepared by dissolving 9 g of disodium hydrogen phosphate and 1g of sodium di-hydrogen phosphate in about 200 to 300 ml of hot water. If the solution is not clear, filter and make up the volume to 500 ml with hot water. Weigh 200 mg of pure uric acid in one-litre volumetric flask and add a few millilitres of water to suspend the uric acid. Now add the solution made earlier and shake till the uric acid dissolves completely. Cool and add 1.4 ml of glacial acetic acid, dilute to mark and mix. To prevent bacterial or mould growth add 5 ml of chloroform. Five millilitres of this stock solution contains 1 mg of uric acid.



ii) Working standard solution – Prepared by diluting 50 ml of stock solution [see 3.1.3 (e) (i)] containing 10 mg of uric acid with 400 ml of distilled water in a 500-ml volumetric flask. Add 25 ml of dilute hydrochloric acid (1 volume of concentrated hydrochloric acid and 9 volumes of water). Make the solution up to the mark and mix. This working standard solution should be prepared from stock solution [see 3.1.3 (e) (i)] which is more than 10 days old.



3.1.4 Procedure



3.1.4.1 Weigh 50 g of the sample and pulverize it finely. Take from 4 to 20 g of the powder, expected to contain about 1 to 5 mg of uric acid and suspend in 200 ml of water. Allow the mixture to stand for two hours and then mix in Waring Blender for 10 minutes and centrifuge at about 2 000 rev/min for 10 minutes. To 100 ml of the clear centrifugate add 10 ml of sodium tungstate solution and mix. Then add 10 ml of standard sulphuric acid solution to precipitate the proteins present in the extract. Mix and allow it to stand for five minutes and filter. Take an aliquot of the filtrate (containing between 0.15 and 0.3 mg of uric acid for every 10 ml of the filtrate) in the 50-ml volumetric flask and add 5 ml of sodium cyanide solution followed by 1 ml of Benedict’s uric acid reagent. Mix by gentle shaking and make up to the mark with distilled water.



3.1.4.2 Take 10 ml of standard uric acid solution [see 3.1.3 (e)] containing 0.2 mg of uric acid in a 50-ml flask and add 5 ml of sodium cyanide solution and 1 ml of Benedict’s uric acid reagent. Dilute to the mark after 5 minutes and determine the intensity of colour either in a photoelectric colorimeter using a 520 nm filter or by visual comparison in Nessler’s tubes.



3.1.4.3 In case the determination is carried out by visual comparison, it may be necessary to have a number of standards containing varying proportions of uric acid for matching with the colour developed in the sample under test.



3.1.4.4 A parallel test using the same quantity of uninfested grains, as the sample under test should be run as the ‘control’.



3.2 METHOD 2 Spectrophotometric Method



3.2.1 Principle of Method 

Samples are treated with hydrochloric acid, incubated, and neutralized with sodium hydroxide. Uric acid is extracted with sodium acetate and is determined with glutathione solution as the color reagent. Uric acid is destroyed with uricase, and the spectrophometric analysis is repeated for a blank measurement. 

3.2.2 Apparatus

a) UV-Visible spectrophotometer;

b) Centrifuge – Desk centrifuge with multiple head to hold 15 ml polyethylene test tube; and

c) Incubator or water bath – Maintaining temperature of 37 oC ± 1 oC.

3.2.3 Reagents 

a) Uric acid standard solution, 100 µg/ml – Dissolve 100 mg uric acid in 1 litre 5% CH3COONa solution. (If necessary, warm in water bath at 60oC to 70oC). Filter and store in brown bottle; discard after 1 week. 

b) Sodium borate buffer, 1.01 M, pH 9.2 – Dissolve 3.8 g sodium borate in distilled water and dilute to 1 litre.

c) Sodium acetate solution, 5% – Dissolve 100 g anhydrous sodium acetate in distilled water and dilute to 2 litre. Adjust pH to 8.8-9.2 with acetic acid and/or sodium hydroxide.

d) Glutathione solution, 10 mg/ml in distilled water  

e) Uricase solution – Prepare suspension of 10 mg dried uricase in 50 ml of 0.01 M Sodium borate buffer. Use within 1 hour. (Clean all glassware that comes in contact with uricase enzyme with chromic acid solution; adsorbed uricase on glass surface produces low results).



NOTE- The uricase preparation should have a specific activity of ≥10 IU/mg protein or higher.



3.2.4 Preliminary tests

3.2.4.1 Test for purity of reagents – Dilute 5.0 ml uric acid standard solution to 25 ml with 5% CH3COONa solution. Place 5 ml in each of three test tubes. To one tube add 5 ml sodium borate buffer, invert several times, and measure A (absorbance) at 292 nm. A should be 0.72, which corresponds to 0.072 unit/µg uric acid/ml final solution. 

3.2.4.2 Test for efficiency of urease solution – Label remaining 2 tubes in 3.2.4.1 as No. 1 and No. 2, and label a third test tube No.3. Add 5 ml uricase solution to tube No. 1 and No.3. Close mouth of tube No. 1 with piece of cellophane sheet under thumb and invert. Stopper all three tubes with clean rubber stoppers and incubate for 2 h at 37 oC. After incubation, mix contents of tubes No. 2 and 3 by repeatedly pouring (6 times) from one tube to other, and immediately (within 60 s) read A of combined solution at 292 nm, using solution in tube No. 1 as blank. A should be 0.648 for 90% of theoretical efficiency of uricase. If efficiency is less than 90%, incubate for 4 h. If increased incubation does not increase efficiency to 90%, discard uricase.

3.2.5 Preparation of Standard Curve

Pipette 1.0 ml, 2.5 ml, 5.0 ml, 10.0 ml and 15.0 ml uric acid standard solution into separate beakers (corresponds to 0.0, 1.0, 2.0, 4.0 and 6.0 µg uric acid/ml in final solution, respectively), and perform all steps as in 3.2.6.

3.2.6 Procedure

3.2.6.1 Add 25 ml of 1M HCl and 5 ml glutathione solution to 4 g flour in 250 ml beaker. Mix well with glass rod and let it stand overnight (approximately, 16 hours).

3.2.6.2 Add 25 ml of 1M NaOH with stirring and adjust pH to 9.0 – 9.3 with 1M NaOH or 1M HCl. Transfer to 100 ml glass stoppered graduate cylinder, carefully scraping all material sticking to sides of beaker with glass rod. Rinse beaker with 6 small portions of 5% CH3COONa. Shake gently by inverting graduate several times every 10 min for 1 h. (Vigorous shaking tends to produce turbid solution). Transfer aliquot to 15 ml polyethylene test tube and centrifuge 30 min at 3000 rpm.

3.2.6.3 Decant supernatant into small Erlenmeyer flask, mix well, and pipet 4 ml sodium borate buffer and mix by rotating between palms of hands. (Mix solution with sodium borate buffer within 15 min to avoid turbid solution). Label third tube as No. 3. Add 5 ml uricase solution to tubes No. 1 and No. 3. Mix content of tube No. 1 as in 3.2.4.2. Stopper all 3 tubes with rubber stoppers and incubate for 2 h at 37 oC. Combine solutions in tubes No. 2 and No. 3, as in 3.2.4.2, and read A immediately (within 60 s) at 292 nm against solution No. 1 (blank). [If flour extract appears very turbid after centrifuging, dilute centrifuged extract with sodium borate buffer in the ratio of 1:4, and pipet 5.0 ml into each of two test tubes, No. 1 and No. 2. Add 5 ml uricase to each test tube (No. 1 and No. 3) and proceed with determination as above].

3.2.7 Calculation

U = A x D

Where, 

U = Amount of uric acid in test sample

A = Reading A, amount of uric acid obtained from standard curve

D = Dilution factor

3.2.7 Precautions

3.2.7.1 Use glutathione solution within 30 minutes.

3.2.7.2 Do not use commercial uric acid standard solutions; as they may contain uricase inhibitors.

3.2.7.3 Test standard uric acid solution daily.
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FOREWORD

(Formal clauses would be added later)

Scientific storage of agricultural produce demands proper care of different commodities,
construction of appropriate type of storage structures suitable for different commodities;
hygienic transport, receipt, distribution and delivery of these commodities; maintenance of
warehouse inspection records; etc. The standardized norms of storage management would help
in overcoming issues related to general and specific care of agricultural commodities,
calculation of storage space for various commodities, occupancy of storage structures, and
calculation of cost of storage and construction. Such a code would, therefore, lead to overall
improvement in storage at farmers’, trade and government level and ultimately to overall
economy in the storage of various agricultural commodities.

In India, there is a huge avoidable loss of agricultural produce during handling and storage.
The loss may be due to improper handling or storage in structures not well equipped with
provisions for minimizing the risk of infestation by insects, micro-organisms or rodents;
seepage of ground and rain-water; and development of temperature gradient.

In addition to the insect pests given in Annex A, mites, psocids ants and termites, etc, also
cause a nuisance at times in stored foodgrain. The presence of mites and psocids in large
numbers gives the foodgrain a musty odour and due to their droppings, cast skins, etc, the
foodgrain product becomes rancid and unwholesome.

Dampness or moisture affects stored foodgrain in several ways. Due to the absorption of excess
moisture by foodgrain, its rate of respiration increases which produces more heat and the
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foodgrain may start ‘heating’. Even if the quantity of moist or dump foodgrain within a
foodgrain mass be small, it may act as a centre for spreading ‘heating’.

The process of such spreading of ‘heating’ takes place in the following manner:

The heated air from the radiating point travels to cooler parts in the foodgrain mass,
carrying along with it a higher percentage of moisture. The moisture brought by the
heated air is condensed in the cooler parts resulting in the increase of the moisture
content of the foodgrain there. With the increase of the moisture content in the
foodgrain in cooler parts, the rate of respiration is accelerated and the original cooler
parts start ‘heating’. The phenomenon of transmission of moisture from one part to the
other and subsequently, ‘heating’ continues in a cycle till arrested. Excessive ‘heating’
may result in cake formation. Micro-organisms also readily attack moist foodgrain.
Increased moisture content of foodgrain due to dampness or moisture helps in the
acceleration of insect breeding if the foodgrain is already infested. Sometimes, wet
grain may sprout.

During transport, receipt and issue of agricultural produce avoidable losses often occur either
due to negligence or ignorance on the part of the personnel handling the bags. Such losses may
be due to spillage of foodgrain during loading and unloading, or due to faulty conveyance or
vehicle, which may damage the bags, permitting the foodgrain to spill. The conveyances may
be dirty and may contain deleterious contaminations or undesirable refractions which may be
picked up by the bags of foodgrain transported in them. During rains, while transporting bags
of agricultural produce, adequate protection may not be provided, and the foodgrain may
become moist or wet which may subsequently result in its becoming heated, fungus attacked
or caky. Though in India, vehicles are not earmarked for the transport of bags of foodgrain, in
port towns and procuring or distributing centres, some vehicles are used continuously for a
number of days for transporting bags of foodgrains. In such vehicles at times, bags containing
insect infested commodities may be transported but, with appropriate disinfestation measures,
insects may remain lurking in them. Such vehicles may thus form a source of insect infestation
to the bags containing uninfested foodgrain.

The loss may, therefore, be avoided by scientific handling and storage. Besides the general
norms of handling and storage of some agricultural produce, a number of them demand special
care and arrangement.

With a view to providing general information on causes of loss in handling and storage of
agricultural produce and guidelines on norms of scientific handling and storage of general and
specific agricultural produce which would lead to better storage awareness and conditions in
the country, this Indian Standard has been formulated.

This standard was published in 1971, and superseded IS 610 and IS 611 which dealt with
foodgrains only and needed revision to incorporate the latest storage techniques and fumigation
practices. The code covered an enlarged scope and also incorporated the relevant provisions
given in the above standards.

In the current revision, the scope of the standard has been restricted to agricultural produce

only and terminologies related to ‘agricultural inputs’ have been removed. In addition,
following major changes have been incorporated:

i
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1) guidelines for transit through head or shoulder loads or animal packs has been
deleted, since animals are no longer used for transporting foodgrains;

i) safe limits of moisture content for storage of various agricultural produce has been

included in Table 2; and
ii1) detailed precautions for storage of agricultural produce have been included; and
v) Annex A regarding details of insect pests of stored agricultural commodities has
been updated to categorize the insect pest as major and minor along with updation
of pests and their images.

The other two parts of IS 6151 are as under:

Part 1 Terminology; and
Part 3 Specific care in handling and storage of agricultural produce.

For the purpose of deciding whether a particular requirement of this standard is complied with,
the final value, observed or calculated, expressing the result of a test or analysis, shall be
rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second
revision)’. The number of significant places retained in the rounded off value should be the
same as that of the specified value in this standard.

iii
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1 SCOPE
This standard (Part 2) prescribes general care in handling during transport, receipt and issue,
and storage of agricultural produce.

NOTE - This standard does not deal with care of commodities which require cold storage.

2 REFERENCES

The standards given below contain provisions which, through reference in this text, constitute
provisions of this standard. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent editions of these standards.

1S No. Title

IS 609 : 2020 Improvement of existing structures used or intended to be used for
foodgrain storage — Code of Practice ( first revision )

IS 631:1979 Specification for outdoor aluminium foodgrain storage bins (first
revision)

IS 1943 : 1995 Textiles — A-twill jute bags (second revision)

IS 5503 (Part 1) : 1969 | General requirements for silos for grain storage: Part 1
Constructional requirements

IS 5503 (Part 2) : 2020 | General requirements for silos for grain storage part 2 Grain
handling equipment and accessories (first revision)

IS 6151 (Part 1) : 2020 | Storage management code Part 1 Terminology ( first revision)

IS 7247 (Part 3) : 2023 | Fumigation of agricultural produce — Code of practice Part 3
Aluminium phosphide (Phosphine) (first revision)

IS 7247 (Part 5) : 2023 | Fumigation of agricultural produce — Code of practice Part 5
General requirements (first revision)

IS 16144: 2014 Foodgrain storage godowns — Code of practice

3 TERMINOLOGY

3.1 For the purpose of this standard, the definitions of terms given in Part 1 of this code shall
apply. In addition, the following abbreviations have been used in the standard.

a) BGSS — Bag storage structure
b) BKSS — Bulk storage structure

4 REQUIREMENTS FOR BAGS FOR HANDLING AGRICULTURAL PRODUCE

4.1 Empty Gunny Bags for Filling of Agricultural Produce — Agricultural produce meant
for transport shall be filled in sound, clean, insect-free and dry empty gunny bags. Empty gunny
bags which are damaged due to moisture, or fungus, or are contaminated with deleterious
substances, or those which have patches or cut portions exceeding 50 mm, shall not be used
for transport of agricultural produce. Such of the empty gunny bags which have cut or torn
portions not exceeding 50 mm, shall be so repaired that agricultural produce does not leak
through them.
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4.1.1 Empty gunny bags which have been used previously for storage or transport of
agricultural produce shall be disinfested by dipping in a suitable insecticidal preparation or by
fumigation [see IS 7247 (Part 3) and IS 7247 (Part 5)] before filling them with agricultural
produce.

4.2 Uniformity of Bags — The bags of single consignment shall be of uniform size and weight,
and shall contain the same type of agricultural produce. If the bags are slack, they shall be made
up to the standard weight of the bags of the consignment prior to loading in conveyance.

4.3 Stitching of the Mouth of a Bag — The mouth of each bag meant for transport shall be
stitched with machine or manually in which case the mouth shall be rolled over and given 14
stitches in each row. In case of machine stitching, 3-ply thread stitching with 18 twist giving
about 5 stitches in 2.5 cm shall be used.

4.4 Protection Against Rain — Bags shall not be loaded or unloaded or otherwise handled in
the open if it is raining.

4.5 Loss in Weight of Bags During Transport — During transport of a consignment of bags
either in a vehicle, wagon or a boat, or in any other conveyance, no tolerance for loss in weight
of total bags shall be allowed except in case of a cargo of a boat having been jettisoned during
voyage. For determining loss in weight of bags during transport, as far as possible, 100 percent
bags of a consignment meant for transport shall be weighed prior to loading in either a vehicle,
wagon or a boat, or in any other conveyance, at the loading point, and then again re-weighed
at the unloading point.

4.5.1 Failing 100 percent weighment of bags and in the absence of an agreement between the
consigner, the transporting organization and the consignee, regarding the percentage of the
bags to be weighed, the scale given in Table 1 is suggested as a guide for determining the total
weight of the consignment.

Table 1 Suggested Scale for Weighing of Bags of a Consignment
(Clauses 4.5.1 and 4.5.2)

SL Size of the consignment No. of bags to be Permissible difference
No. in number of bags weighed, picked at in average weight per
random bag at different
weighing point in g
&) ) 3) 4)
1) Under 50 10 300
i) 50 to 99 15 240
iil) 100 to 199 20 200
iv) 200 to 299 25 175
V) 300 to 499 30 150
vi) 500 to 999 50 125
vii) 1 000 to 5 000 100 100

NOTE — This table assumes normal variation of 450 g in the weight of individual bags and guarantees
against loss in weight in 95 percent of cases.
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4.5.2 If the total weight of a consignment is found to vary at any one weighing point from that
at any other weighing point by more than the permissible difference specified in co/ 4 of Table
1, the consignment shall be considered to have undergone loss in weight during transit.

5 HANDLING OF AGRICULTURAL PRODUCE IN TRANSIT
5.1 Transport of bags by motor vehicle

5.1.1 Vehicle — A vehicle which is either damp, dirty or containing deleterious contamination
shall not be used for the transport of bags.

5.1.1.1 The vehicle shall have a sound floor so that even if the bags burst or otherwise get
damaged during transport, the agricultural produce does not spill out of vehicle. The floor of
the vehicle shall be scrubbed clean and dry.

5.1.1.2 In case of bulk transport of agricultural produce, a sound, clean and dry sheet of a
suitable size shall be spread in the vehicle so as to cover the entire floor space of the vehicle,
where necessary, to avoid leakage.

5.1.1.3 If the same vehicle is used continuously for transporting bags, the floor and sides of the
vehicle shall be sprayed with 0.5 percent malathion emulsion by the method prescribed in
Annex B, on every seventh day of the continuous use of the vehicle.

5.1.2 Loading of the Bags in the Vehicle — A vehicle shall not be loaded to more than its
certified capacity.

5.1.2.1 Prior to the commencement of loading of bags in the vehicle, sound, clean and dry
sheets of suitable size shall be spread on the ground all along the passage from the loading
point to the vehicle and also round about the vehicle so that all spillages of foodgrain during
loading of the bags fall on the sheet and not on the ground. If the spillages are perfectly clean,
they shall be bagged and put in the same consignment; if the spillages get dirty, they shall be
treated as sweepings in the manner given under 5.1.2.2.

5.1.2.2 Sweepings — Sweepings shall be sieved, winnowed and cleaned, and the sound
foodgrain recovered. The recovered sound foodgrain shall be blended with rest of the grain and
bagged. The remnants of the sweepings, after the recovery of the sound foodgrain, shall be
disposed of by burning, dumping or diverted for industrial or manual use.

5.1.2.3 Stacking of bags in the vehicle — The bags shall be stacked in the vehicle according to
a stack plan avoiding bays and lop-sided heaping and also ensuring compact and balanced
stacking so as to make the bags least susceptible to movements and jerks due to the movement
of the vehicle.

5.1.3 Securing of Bags on the Vehicle — The stack in the vehicle shall be tied securely so that
when the vehicle is in motion, the bags do not get dislodged or drop out.

5.1.3.1 During rainy weather, the stack in the vehicle shall be covered with sound, clean and
dry waterproof tarpaulins in such a manner that when it rains, the water does not reach the bags.
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The loose edges of the tarpaulins covering the sides of the stack shall be well spread over so as
to hang free over the sides of the vehicle and not tucked under the stack.

5.1.4 Despatch Order — The supervisor of the vehicle, before the vehicle leaves the
despatching point, shall be handed over a despatch order bearing the following information:

a) date of despatch;

b) kind of vehicle;

¢) vehicle number;

d) name of driver;

e) kind of agricultural produce;

f) total number of bags;

g) average weight of bags;

h) gross weight of a vehicle;

J) gross weight of the bags (if available);

k) despatching point;

m) receiving point;

n) approximate mileage between the despatching point and receiving point;

p) approximate time require for the vehicle to cover the distance;

q) signature of despatching authority, with designation; and

r) name and address of consignee.

5.1.5 Checking of Contents of Despatching Order at the Unloading Point — On arrival of the
vehicle at the receiving point, the receiving authority shall check up all the information given
in the despatch order (see 5.1.4).

5.1.6 Unloading of Bags from the Vehicle — Prior to the commencement of unloading of the
vehicle, sound, clean and dry sheets of suitable size shall be spread on the floor all along the
passage from the vehicle to the unloading point and also round about the vehicle so that all
spillages of foodgrain during unloading of the bags fall on the sheet and not on the ground. If
the spillages are perfectly clean, they shall be bagged and put in the same consignment; If the
spillages get dirty, they shall be treated as sweepings and shall be dealt with in the manner
given under 5.1.2.2.

5.2 Transport of Bags by Railway Wagon

5.2.1 Storage of Bags at Despatching Station — The floor, on which stacks are built, shall be
dry and clean. As far as possible, care shall be taken to provide a place having a leak-proof roof
and sound solidity built floor for the storage of bags. If the floor is not solidly built, or is
otherwise unsuitable for the storage of foodgrain, dunnage of either old discarded rails or
timber pallets or 10 cm x 10 cm timber squares shall be made perfectly of hard and well-
seasoned timber, and shall not have such cracks in which insects may hide. The rails or the
pallets or the squares shall be laid parallel to one another, and shall not be more than 15 cm
apart. Before laying the dunnage, it shall be brushed clean.

5.2.1.1 The stack shall be stable. There shall be at least 75 cm clear space all round the stack.
Deleterious substances shall not be placed in the vicinity of the stack.

5.2.1.2 If leak-proof roofed place for storage is not available, the stacks shall be covered with
sound, clean and dry waterproof tarpaulins of suitable size in such a manner that no part of the
stack is exposed to rain. The loose edges of the tarpaulins covering the sides of the stack shall
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be well spread out on the ground abutting the stack and not tucked under the stack. In the event
of rain, it shall be ascertained that no water reaches the bags.

5.2.2 Wagon — Wagon shall be of the closed type and shall be sound, leak-proof and without
any structural defect. A wagon falling in any one of the following categories shall not be used
for transport of bags:

a) Wagon having damaged floor, sides or roof, or otherwise structurally defective;

b) Wagon having defective doors, or having such doors which do not close properly, or
which are not close fitting; and

c) Wagon having traces of deleterious contaminations, such as coal, sand, cement, mineral
oils, chemical, bone meal, or some other deleterious material or commodity.

5.2.2.1 The floor, inner sides including the inside surface of the doors and ceiling of the wagon,
shall be scrubbed clean.

5.2.3 Loading of Bags in the Wagon — Prior to the commencement of loading of bags in a
wagon, its interior shall be thoroughly cleaned. If the spillages are perfectly clean, they shall
be bagged and put in the same consignment; if the spillages get dirty, they shall be treated as
sweepings and dealt with in the manner given under 5.1.2.2.

5.2.3.1 Stacking of bags in the wagon — The bags shall be stacked in the wagon according to
a stack plan avoiding bays and lop-sided heaping and also ensuring compact and balanced
stacking so as to make the bags least susceptible to movements and jerks due to either
movement or shunting of the wagon. Care shall also be taken that at least 30 cm clear space is
left between the doors and the stack. Some buffer in the form of dummy bags filled with hay,
husk of bhoosa, shall also be provided at the door. As far as possible, no other commodity shall
be placed in the wagon containing bags of agricultural produce. However, if plenty of room is
available in the wagon and some other commodities are to be placed, these commodities shall
be only those which are not likely to have any deleterious effect on the agricultural produce.

5.2.3.2 Immediately after loading of the wagon is completed, the wagon shall be closed and
scaled.

5.2.4 Label for the wagon — After sealing the wagon a label bearing the following information
shall be fixed to the wagon:

a) wagon number;

b) date of despatch;

¢) kind of agricultural produce;
d) number of bags;

e) average weight of a bag;

f) total weight of the bag;

g) despatching station;

h) receiving station;

j) address of the consigner; and
k) address of the consignee.

5.2.5 Midway Trans-Shipment of Bags — In the event of midway trans-shipment of bags from
the original wagon, necessitated by damage to the original wagon, change of railway gauge, or
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any other person, the bags of the original wagon, as far as possible, shall be loaded
straightaway. If trans-shipment of the bags from the original wagon to the transferee wagon is
not possible and the bags have to be unavoidably unloaded from the original wagon, the
unloading of the bags shall be done in the manner given under 5.2.5.1.

5.2.5.1 Unloading of the bags — Before the commencement of unloading of bags from the
wagon, sound, clean and dry sheets of suitable size shall be spread on the floor all along the
passage from the wagon to the unloading point and also just below the door of the wagon so
that all spillages of foodgrain while unloading the bags fall on the sheets and not on the ground.
If the spillages are perfectly clean, they shall be bagged and put in the same consignment; if
the spillages get dirty, they shall be treated as sweepings and dealt with in the manner given
under 5.1.2.2.

5.2.5.2 Storage of bags at trans-shipment station — The unloaded bags at the trans-shipment
station shall be stored according to the conditions prescribed under 5.2.1, 5.2.1.1 and 5.2.1.2.

5.2.5.3 Loading of bags in the transferee wagon — At the time of reloading the bags into the
transferee wagon, the provisions given under 5.2.3, 5.2.3.1 and 5.2.3.2 shall be followed.

5.2.6 Care During Movement of Wagon — At all intermediate stations enroute, the railway
authorities shall provide adequate watch and ward arrangements for the safety of the wagon so
that no tampering of the wagon or its seal, or pilferage of agricultural produce takes place.

5.2.7 Inspection of Seal of the Wagon at the Receiving Station — On arrival of the wagon at
the destination, the seal of the wagon shall be examined and, if broken, necessary record shall
be maintained by the railway authorities.

5.2.8 Checking of Contents of the Label of the Wagon — The contents of the label of the wagon
(see 5.2.4) shall be checked by the railway authorities at the destination and necessary record
maintained by them.

5.2.9 Unloading of Bags at the Receiving Station — At the time of unloading the bags from
the wagon, the provisions given under 5.2.5.1 shall be observed.

5.2.10 Storage of Bags at the Receiving Station — The bags shall be stored at the receiving
station according to the conditions given under 5.2.1, 5.2.1.1 and 5.2.1.2.

5.3 Transport of Bags by Country or Steam Boat

5.3.1 Acceptance of Bags for Transport by Boat Authorities at Despatching Jetty — The boat
service authorities at the despatching jetty shall give priority to the work of despatching of
bags.

5.3.2 Storage of Bags at Despatching Jetty — The provisions given under 5.2.1, 5.2.1.1 and
5.2.1.2 shall be observed.

5.3.3 Place in the Boat for Stacking of Bags — If the boat has got a hold, it shall be ascertained
that the hold is leak-proof and dry and also that it does not contain any traces of deleterious
contamination. The floor and sides of the hold, and also the planks used for covering the hold,
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shall be scrubbed clean and sprayed with 0.5 percent malathion emulsion in the manner
prescribed in Annex B, every time a fresh cargo of bags is placed on it.

5.3.4 Loading of Bags in the Boat — The boat shall not carry more cargo than its certified
capacity.

5.3.4.1 Prior to the commencement of loading of bags in a boat, sound, clean and dry
waterproof sheets of suitable size shall be spread on the jetty all along the passage from the
loading point to the jetty and all along the passage from the boat and touching the jetty to the
place for stacking of bags, so that all spillages of foodgrain during loading of bags fall on the
sheets and not on the jetty or in the boat. If the spillages are clean, they shall be bagged and put
in the same cargo; if the spillages get dirty they shall be treated as sweepings and dealt with in
the manner given under 5.1.2.2.

5.3.4.2 Stacking of bags in the boat — The bags shall be stacked in the hold or on the deck
according to a stack plan, avoiding bays and lop-sided heaping and also ensuring compact and
balanced stacking so as to make the bags least susceptible to movements of the boat.

5.3.4.3 If the bags are stacked on the deck, sound, clean and dry waterproof tarpaulins of
suitable sizes shall be spread over the stack in such a manner that no part of the stack is exposed
to rain or splashes of water. The loose edges of the tarpaulins covering the sides of the stack
shall be well spread out on the floor abutting the stack and not tucked under the stack. A 75 cm
clear space shall be left all-round the stack. Deleterious substances shall not be placed in the
vicinity of the stack.

5.3.5 Label for Cargo
5.3.5.1 Each cargo of bags shall have a label bearing the following information:

a) name of the boat;

b) date of despatch;

¢) kind of agricultural produce;
d) total number of bags;

e) average weight of a bag;

f) total weight of the bags;

g) despatching jetty;

h) address of the consigner; and
j) address of the consignee.

5.3.6 Care During Voyage of the Boat — Proper care shall be taken by the crew of the boat
during the voyage of the boat so that the bags are not damaged en route, particularly by water.

5.3.7 Checking of Contents of the Label for the Cargo of Bags at the Receiving Jetty — The
contents of the label for the cargo of the boat (see 5.3.5.1) shall be checked by the boat service
authorities at the receiving jetty and necessary record maintained by them.

5.3.8 Unloading of Bags at the Receiving Jetty — Prior to the commencement of unloading of
the bags at the receiving jetty, sound, clean and dry waterproof sheets of suitable size shall be
spread on the boat all along the passage from the jetty to the unloading point to the boat end
touching the jetty and also from the jetty to the unloading point so that all spillages of
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agricultural produce during unloading of the bags fall on the sheets and not on the boat or the
jetty, If the spillages are perfectly clean, they shall be treated as sweepings, and dealt with in
the manner given under 5.1.2.2.

5.3.9 Storage of Bags at the Receiving Jetty — The bags shall be stored at the receiving jetty
in the manner given under 5.2.1, 5.2.1.1 and 5.2.1.2.

6 METHOD OF STORAGE

6.1 Agricultural produce shall be stored either in bags or in bulk. While the modern bag storage
facilities may protect commodities from rodents and dampness, they are not bird-and insect-
proof. Moreover, in these efficient fumigation may not be possible without special care. It is,
therefore, recommended that, wherever possible, agricultural produce may be stored in bulk,
which is economical in space and storage may be possible for periods from 2 to 5 years with
ease of fumigation and mechanization of handling operations. however, certain agricultural
produce like rice, sugar, certain oilseeds are not recommended for bulk storage, since they
suffer loss in quality.

6.2 Bag storage structures like storage godowns (see IS 16144) and bulk storage structures like
steel or aluminium bins (see IS 631) for farmer’s storage and silos [see IS 5503 (Part 1) and IS
5503 (Part 2)] for trade and government purposes are suitable for scientific storage.

7 RECEIPT OF AGRICULTURAL PRODUCE FOR STORAGE

7.1 At the time of receipt, agricultural produce carriers like trucks, wagons or carts shall be
carefully inspected for dump and infested agricultural produce.

7.2 Wagon or truck dumps receiving grain for storage should be provided with suitable sieves
to separate hay, stones, etc.

7.3 Temporary sheds and weighing scales receiving bags or loose grain for storage should be
cleaned prior to receipt of agricultural produce.

7.4 Wagon or truck dumps, temporary sheds and weighing scale should be provided protection
against rain.

8 CARE PRIOR TO BAG STORAGE

8.1 Bag Storage

8.1.1 Bags — Bags used for storage shall be either new or sound second hand bags. As far as
possible, B-twill bags shall be employed for foodgrains. However, A-twill bags (see IS 1943)

shall be used for sugar.

8.1.1.1 After filling the bags, the mouth of each bag shall be hand stitched or machine stitched
with at least 14 stitches in each line.

8.1.1.2 If sound second-hand bags are used, they shall be fumigated as per method prescribed
in IS 7247 (Part 3) and IS 7247 (Part 5), before filling them with agricultural produce.
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8.2 Examination and Segregation of Damaged Bags or Bags Containing Damaged
Agricultural Produce

All bags, prior to storage, shall be examined, and such of the damaged bags or those containing
damaged agricultural produce as given below, shall be segregated:

a) Bags which are cut, torn, slack or have deleterious contaminations; and
b) Bags which contain agricultural produce either damaged due to insect infestation,
moisture, dampness or having deleterious refractions or contamination.

8.3 Damaged Bags
The damaged bags [see 8.2 (a)] shall be dealt with in the manner mentioned below:

a) Bags damaged due to moisture, fungus or deleterious contaminations, or those unduly
damaged or cut shall be discarded and replaced.
b) Slack bags shall be made up to the average weight of bags of the lot.

8.4 Damaged Agricultural Produce

Bags containing damaged agricultural produce [see 8.2 (b)] shall be dealt with in the manner
mentioned below:

a) Insect-Infested Agricultural Produce — Bags containing insect infested agricultural
produce shall be fumigated [see IS 7247 (Part 3) and IS 7247 (Part 5)].

b) Moist Agricultural Produce — If the moisture content exceeds the level given in Table
2, agricultural produce shall be treated to safe moisture level. Drying of agricultural
produce may be done either in the sun or by means of mechanical driers. However, rice
shall not be dried in the sun.

c) Heated Agricultural Produce — If the agricultural produce feels hot on the palm of
hand, but no cake formation has set in, it shall be aerated by spreading in layers not
exceeding 2.5 cm in thickness on a smooth plastered, dry and clean floor inside the
BGSS. In no case shall heated agricultural produce be exposed to the sun.

d) Fungus-Attacked, Caky or Sprouting Agricultural Produce — Such agricultural
produce shall be disposed of for animal feed or industrial use, as the case may be.

e) Agricultural Produce Containing Deleterious Refractions or Contaminants —
Agricultural produce contaminated with pesticide shall be either disposed of for
industrial purpose (conversion to inedible products) or dumped in manure pits.
Contaminants like fertilizers and coal shall be suitably removed before agricultural
produce is used for human or animal consumption.

Table 2 Safe Limits of Moisture Content for Storage of Agricultural Produce
[Clauses 8.4.2 (b) and 10.1.2]

Sl. No. Commodity Moisture, Percent
€)) 2) 3)
Cereals and Millets
) Paddy 14.0
i) Raw rice 14.0
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iii) Boiled rice 14.0
iv) Wheat 12.0
V) Jowar 12.0
vi) Maize 12.0
vii) Barley 12.0
viii) | Ragi 12.0
ix) Bajra 12.0
Pulses
X) Pulses (whole) 12.0
xi) Pulses (broken) 12.0
Xii) Gram Kabuli 12.0
Xiii) Gram Desi 12.0
Milled Products and Bran
Xiv) Wheat Atta 12.5
XV) Maida 12.5
XVi) Besan 12.5
xvii) | Rava or Suji 13.5
xviii) | Rice bran 10.0
Xix) Maize bran 10.0
Spices and narcotics
XX) Turmeric 12.0
XXi) Coriander 10.0
xxii) | Black pepper 10.0
xxiii) | Chillies 10.0
xxiv) | Cumin seed 10.0
xxv) | Fenugreek (whole) 10.0
xxvi) | Fennel seed 11.0
xxvii) | Coffee 9.0
xxviii) | Tobacco 10.0
xxix) | Cloves 12.0
Oilseeds and Cakes
xxx) | Groundnut pods 6.0-7.0
xxxi) | Mustard 7.0
xxxii) | Milling copra 5.0-8.0
xxxiii) | Decorticated groundnut oilcake 8.0-10
xxxiv) | Groundnut oilcake 10.0
xxxv) | Mustard oilcake 10.0
xxxvi) | Cottonseed oilcake 10.0
xxxvii)| Coconut oilcake 10.0
xxxviii) Sesamum oilcake 10.0
xxxix) | Linseed oilcake 10.0
x1) Castor seed oilcake 8.0
Root Crops and Starch
xli) Arrowroot 13.0
xlii) Edible tapioca 13.0
xliii) | Sago (Saboodana) 12.0
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8.5 Preparation of BGSS

Before storage of agricultural produce, disinfestation of vacant BGSS shall be done, as per the
method suggested in Annex A of IS 609.

8.6 Capacity of BGSS

In order to avoid overloading of storage space, the capacity of a BGSS shall be roughly
estimated at the rate of 10 bags (each bag weighing approximately 93.2 kg to 102.6 kg) per 0.6
m? if stacked 15 bags high, 10 bags per 0.65 m? if stacked 12 bags high, and 10 bags for 0.7 m?
if stacked 10 bags high.

8.6.1 While estimating the height of the stacks, care shall be taken to see that a minimum of 2
m clear space is left between the top surface of the stack and the inside surface of the roof (or
ceiling).

8.6.2 The maximum height to which the bags of agricultural produce may be placed in a stack
depends upon the load bearing capacity of floor, nature of commodity, strength of container,
etc. However, for practical purpose, the maximum general height of stacks for different
agricultural produce shall not exceed the limits given in Table 3.

Table 3
Maximum Stack Height for Bag Storage of Agricultural Produce
(Clauses 8.6.2)

S. No. Agricultural produce Maximum Approximate
General Height in
Stack Height Metres
(Bags) — Unit
(1 2 A3) 4

1) Sugar (packed in A-twill bags) 24 6

ii) Turmeric 18 4.5

ii) Wheat, maize, barley, paddy, oats, 16 4

grain and other unmilled whole
pulses, sorghum, other millets,
oilseeds, oilcakes, and coffee seeds

iv) Spices, cotton bales, groundnut, and 14 3.5
rice, rice bran, and milled pulses

V) Wheat flour, gram flour, semolina, 12 3
broken pulses, other milled
products, cashew nut kernels

vi) Tamarind and jaggery chips in bags 6 1.5

Vii) Jaggery lumps — 1to 1.5
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8.6.3 Stack space — Depending upon the capacity of the BGSS, and size of fumigation cover
available, the floor area shall be marked into a number of rectangular or square stack spaces.
Care shall be taken to leave alleyways of 75 cm minimum width between the stacks and walls
and also in between the stacks. The width of the alleyways in front of door opening should be
150 cm. The length and breadth of a stack shall be not more than 9 m and 6 m, respectively.

8.7 Dunnage

Dunnage comprising either timber pallets, timber squares, mattings or a layer of polythene
sheet sandwitched between two layers of mattings shall be laid on each stack space. The pallets
or squares shall be made preferably of hard and well-seasoned timber and shall be free from
any cracks which may harbour insects. They shall be laid parallel to each other and shall be not
more than 15 cm apart. Before laying the dunnage it shall be brushed clean.

8.7.1 Squares shall be exactly equal to either the length or the breadth of the stack space.

8.7.2 In absence of timber pallets or square, 2 to 3 layers of mattings or a layer of polythene
sheet sandwiched between two layers of bamboo matting shall be used.

8.7.3 After laying the dunnage, the floor space between them as well as the dunnage itself shall
be sprayed with 0.5 percent malathion emulsion.

8.8 Stacking of Bags

8.8.1 Bags — All bags in a given stack shall be of uniform size and weight.

8.8.2 Building of Stack —The stack shall be built over the dunnage as laid on the stack spaces.
8.8.2.1 The stack shall be so built that when completed, it is stable and perfectly cuboid in
shape and also that all peripheral bags on the faces of the stack are in one plane without any

face of the stack bulging outward or inward at any point.

8.8.2.2 Care shall be taken to see that the stitched mouth of the bags shall not face the peripheral
side of the stack.

8.8.2.3 After the completion of a stack, it shall be sprayed with alumimium phosphide as per
the method prescribed in IS 7247 (Part 3) and IS 7247 (Part 5).

8.8.3 All spillages during building of a stack shall be collected and separately dealt with as
sweepings in the manner given under 5.1.2.2 and not thrown over or placed in the stack.

9 CARE DURING BAG STORAGE

9.1 The inside of the BGSS shall be kept thoroughly clean, and sweepings collected from time
to time shall be dealt with as given under 5.1.2.2.
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9.2 Accessories for Storage — Empty bags, tarpaulins, dunnage and such other accessories, not
in use shall also be treated for disinfestation purposes, where there is little likelihood of their
becoming infested. They shall be treated by the method prescribed in IS 7247 (Part 3) and IS
7247 (Part 5).

9.3 Empty second-hand gunny bags shall be made up in rolls of 20 bags each and stored at one
place. As and when necessity arises, empty second-hand gunny bags shall be treated by the
method prescribed in IS 7247 (Part 3) and IS 7247 (Part 5).

9.4 Periodical Inspection and Treatment of Stacks — Each stack shall be inspected at least
once in two weeks to check the condition of agricultural produce. Agricultural produce may be
inspected for any increase in moisture content and temperature, and damage by pests. A list of
principal major and minor insects of stored agricultural produce with their scientific and
common names and distinguishing characteristics and nature of damage caused by them is
given in Annex A.

9.4.1 Draw a sample of 500 g (250 g from top and 250 g from four sides) from 40 to 50 bags
taken at random from each stack of 1 000 bags. In this composite sample look for insect
infestation of major and minor insect pests and excess moisture.

9.4.1.1 Classification of infestation — The insect infestation shall be classified as negligible,
moderate or heavy depending upon number of major and minor pests found in the sample of
500 g. The stack having moderate infestation shall be fumigated [see IS 7247 (Part 3) and IS
7247 (Part 5)].

9.4.1.2 If rats are observed doing damage, their points of entry in the BGSS shall be checked
up and necessary measures to protect their ingress as given in IS 609, adopted. In addition,
poison baiting by the method prescribed in Annex C of this standard shall be taken recourse to
inside the BGSS.

9.4.1.3 If it is observed that damage is being caused by dampness due either to seepage of water
from the floor or from the walls of the BGSS or due to leakage of rain-water, the source of
dampness or rain shall be removed by adopting necessary measures for protection against
ingress of dampness or rain as given in IS 609. Also the stack shall be broken and the damaged
agricultural produce segregated and undamaged agricultural produce salvaged.

9.4.2 Each stack shall be periodically fumigated [see IS 7247 (Part 3) and IS 7247 (Part 5)].
9.4.3 All cut bags in the stacks shall be either suitably repaired or replaced.

9.4.4 Each stack shall bear a tally card giving details of date of receipt; origin; kind of
agricultural produce; number of bags and average weight of each bag; nature of dunnage

provided; date of dispatch; date of inspection; condition of grain and nature of infestation;
category of infestation; treatment, if any; and signature and remarks of the inspector.
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9.4.5 It is recommended that an agricultural produce storage warehouse sanitation check list as
prescribed in Annex D shall be maintained at all warehouses. This shall assist inspectors in
maintaining cleanliness in warehouses and carrying out timely operations.

9.4.6 Special care involved in storage of various agricultural produce shall be as laid down in
Part 3 of this standard.

10 CARE PRIOR TO BULK STORAGE

10.1 Examination and Segregation of Damaged Agricultural Produce — Agricultural
produce prior to storage shall be examined for damage due to moisture, insect pests, etc, or
deleterious refractions and contamination, and shall be segregated.

10.1.1 Agricultural produce damaged with insect pests, rodents, moisture, etc, shall be dealt
with in the manner given in 8.4 (a) and 8.4 (b). Agricultural produce containing deleterious
refractions or contaminants shall be dealt with in the manner prescribed under 8.4 (e).

10.1.2 It shall be ascertained before filling in agricultural produce that the moisture content
does not exceed the moisture levels given in Table 2.

10.2 Preparation of BKSS

10.2.1 Before filling in the agricultural produce, the BKSS shall be thoroughly cleaned and
disinfested.

10.2.2 Prior to filling in agricultural produce, the temperature sensory devices, fumigation
system, air controlling accessories and other openings, if provided inside a BKSS, shall be
thoroughly checked and repaired, if necessary.

10.3 Filling of Agricultural Produce in BKSS

10.3.1 Agricultural produce shall be filled in a BKSS taking care to leave about 30 cm from
the ceiling, irrespective of the type of structure. While loading agricultural produce, some of
the covers on opening of the roof should be removed as an escape for trapped air.

10.3.2 All spillages during the filling of the foodgrain in the BKSS shall be collected and
separately dealt with as sweepings in the manner given under 5.1.2.2 and never allowed to be
mixed up with the bulk of foodgrain.

11 CARE DURING BULK STORAGE

11.1 Inspection and Treatment — Agricultural produce in BKSS shall be regularly inspected
at monthly intervals.

11.1.1 Opening of BKSS — In case the agricultural produce is previously treated, all the
openings of the BKSS above the level of the agricultural produce mass stored inside shall be
thrown open. These openings shall be kept open for a period of about 12 hours, during which
period, nobody shall be allowed to approach them, unless wearing a mask.
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11.1.2 After the openings have thus been kept open for about 12 hours, samples of the stored
agricultural produce shall be drawn from 10 different points within the grain mass as far
removed from one another as practicable. These samples shall be drawn with the help of a bulk
sampling tube. The sampling tube shall be of sufficient length so as to be able to reach the
bottom of the stored AGM mass. Each sample shall be examined separately for:

a) Moisture content;

b) Heating;

c¢) Fungus attack and cake formation; and
d) Insect infestation.

11.2 Classification of Infestation — Classification of agricultural produce for insect
infestation shall be done as given in 8.4 (a). In case of infestation demands treatment, the
structure shall be closed and the agricultural produce shall be fumigated as per guidelines laid
down in IS 7247 (Part 3) and IS 7247 (Part 5)

12 ISSUING OF AGRICULTURAL PRODUCE

12.1 At the time of issue of bags, the most important criterion in determining priority of issue,
irrespective of the fact whether agricultural produce was received earlier or later, shall be the
extent of damage to the agricultural produce. To illustrate: agricultural produce which is most
damaged shall be issued first while the least damaged or sound agricultural produce issued last.
Also, small lots of agricultural produce left over from larger lots after earlier issues shall be
given priority in issue.

12.1.1 The stack shall be so broken as to cause least disturbance to bags. After taking out the
bags to be delivered the stack shall be properly rebuilt.

12.2 Sometimes due to dampness, damaged agricultural produce placed in the interior of the
stack, is not readily discernable during storage. Such damaged agricultural produce shall be
dealt with as given under 8.4 (b), 8.4 (c¢) and 8.4 (d) as the case may demand. This shall be
observed at the time of issue.

12.3 After issue of foodgrain, the BGSS and BKSS shall be thoroughly cleaned and
disinfested.

13 SAFETY PRECAUTIONS
13.1 Good hygiene at the storage depot is the most important in maintaining grain quality.

13.2 Individual sheds should be kept clean by sweeping the floor, removing cobwebs, dust, and
collecting spilled grains in palla bags on a daily basis.

13.3 Alleyways & gangways should always be kept free for adequate aeration.
13.4 Unserviceable articles and old gunnies must not remain in sheds and be shifted to isolation

sheds once found redundant.
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13.5 Godowns should be cleaned before storage of new crops. All cracks, crevices, and holes
in the floors, walls, and ceilings should be properly sealed.

13.6 Godown/shed should be water/ seepage proof.

13.7 Walls, crevices, and wooden pallets should be sprayed with approved insecticide before
re-use.

13.8 Proper dunnage materials like wooden /plastic crates or other suitable materials must be
used.

13.9 Foodgrains should be kept in stores that are rat-proof. All rat burrows should be closed
with a mixture of broken glass pieces and mud and then plastered with mud/cement.

13.10 Trucks or trollies used for the transportation of foodgrains should be free from insect
infestation.

13.11 Proper stacking of bags helps in grain protection from attack of insect pest.

13.12 Inspect the stored grain at least once in a fortnight for signs of insect infestation like adult
insect, eggs, pupa/ pupal cases, faccal materials, webbings, frass, and holes on the grain. Under
good conditions, the duration of the development cycle from egg to adult is 18 - 25 days for
beetles and 28 - 35 days for moths. In unfavourable conditions, this period may be extended to
several months.

13.13 Aeration of stored foodgrains dissipates heat given out by the respiratory activity of the
grains. It also changes the ecology and disturbs insect growth and development and insect
activity is suppressed. During bright sunny days and clear weather, all the gates of the godowns
should be kept open.

13.14 Insect activity and fertility are also affected by the change in light. Moths are most active
at dawn and at dusk. Inspections to check and control flying insects are best made at these
times. Artificial light can help to reduce the movement and fertility of moths.

13.15 Light traps can also help in the early detection of insect pest attacks/populations.
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ANNEX A
( Forward and Clause 9.4 )
INSECT PESTS OF STORED AGRICULTURAL COMMODITIES

A-1 INTRODUCTION

A-1.1 Stored grains and milled products like cereals, pulses, oil seeds, spices, copra, tobacco,
cocoa, flour, oilseed extractions, processed and packaged food are subjected to attack by a
group of insect pests that have adopted themselves to a diet of dried vegetable material. These
pests damage the food and make it unfit for human consumption. The tropical climatic
conditions as in India are more conducive to continuous occurrence of stored grain pests
throughout the year. Many of them are able to live and thrive on foods that are almost devoid
of water.

A-1.2 A number of insect pests get access to grain storage at various stages of processing of
foodgrains/seeds like standing crops in the field, thrashing yards, transit and storage. There
are about 1 000 species mainly from order Coleoptera and Lepidoptera being associated with
stored food material in different parts of the world. They cause substantial qualitative and
quantitative losses by damaging and contaminating the foodgrains. Losses caused by insects
include not only the direct consumption of kernels, but also include accumulations of frass,
exuviae, webbing, dead insects and undesirable odours. Insect-induced changes in the storage
environment may cause warm, moist ‘hotspots’ that are suitable for the development of storage
fungi that cause further losses. Worldwide losses in stored products, caused by insects, have
been estimated to be between five and ten percent.

A-2 CLASSIFICATION OF PESTS

A-2.1 Based on feeding habits the stored grain pests are classified as: Primary and secondary
pests.

A-2.2 Primary/major pests are those that are capable of penetrating and infesting intact kernels
of grain, and have immature stages that can readily develop within a kernel of grain.

A-2.3 Secondary/minor pests cannot infest sound grain but feed on broken kernels, debris,
higher moisture weed seeds, and grain damaged by primary insect pests.

A-3 MAJOR INSECT PESTS

a) Rice weevil (Sitophilus spp)

b) Lesser grain borer (Rhizopertha dominica)

c) Khapra beetle (Trogoderma granarium)

d) Pulse beetle (Callosobruchus spp)

e) Angoumois grain moth (Sitotroga cerealella)
f) Warehouse/Almond moth (Ephestia cautella)

A-3.1 Rice Weevil (Sitophilus oryzae) — It is a major pest of whole cereal grains and cereal
products besides peas, chestnuts, cotton seeds. The weevils also feed on biscuits, waffles, bread
& tobacco. Adult is 2.5 mm — 3.5 mm long, body reddish brown with a long snout, having
four distinct light reddish spot on the four wings. Life cycle requires 25 days at 30°C and 70
percent relative humidity but it takes 15 weeks at 18°C, breeding stops below 15°C. Eggs are
laid singly in the prepared hole in grain and covered with waxy plug, larvae immobile generally
not seen as they develop inside the single grain where it pupates till emergence of adults. Adults
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live 2-3 months; each female lays 300 - 400 eggs during this period. Since larvae feed and
develop inside single grains are generally not visible. Adults rarely fly, but climb vertical
surfaces (e.g. glass jar). Both larvae and adult are capable of causing damage.

v

.

A-3.2 Lesser Grain Borer (Rhizopertha dominica) — It is a small but highly destructive, major
pest of whole cereal grains, other seeds. This also feeds on dried potatoes, tapioca and herbs.
Adult is 2-3 mm long with club like antennae, black, brown with cylindrical body, head
pointing downwards and not visible in dorsal view. It has got powerful mandibles to bore
through whole grains. Life Cycle is completed in 25 days at 34°C. and 70 percent relative
humidity, but it takes seven weeks at 22°C. breeding stops below 18°C females lay between
200 — 400 eggs on grain surface. Eggs are laid in clusters. Larvae in initial stages are mobile
but become immobile when older, adult beetles are strong flyers. Young larvae (white with
brown heads) initially feed outside then bore into the grain, eating out entire starchy interior
and the seed coat leaving irregularly shaped holes. Adults live for 2 - 3 months. Both larvae
and adult are capable of causing damage.

A-3.3 Khapra beetle (Trogoderma granaries) — It is a voracious feeder of all types of cereal
grains, cereal products, pulses, nuts, oilseed cake, fish meal etc. The larvae completely
consume the inner contents of the grains, just leaving the outer shell. Generally adult are convex
in shape, 2 mm to 3 mm long with light markings on wings. Larvae are typically hairy. Life
cycle is completed in 27 days at 32°C. and 70 percent relative humidity as the larva has the
ability to undergo facultative diapause, the life cycle varies from 4 weeks to several years
depending up on the temperature and the food supply. Eggs are laid at random, larvae mobile
concealed in cracks and crevices cost skins left throughout the infested food. can survive
unfavourable condition for several years. adult short lived, does not feed. Adults do not cause
any damage; larvae are only damaging.

A-3.4 Pulse beetle (Callosobruchus maculatus) — 1t is a serious pest of Cow pea beans, peas,
mung beans etc. Adults are (upto 4 mm) long, reddish brown with black and grey marking,
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characteristic shape, covered in short hairs, long antennae. Life cycle is completed in 21 days
at 32°C, 90 percent relative humidity. Eggs are struck outside the beans. Larvae on hatching
bore into the seed, make round window before pupation. Adults come out through this window
but do not feed. Adults have got short lifespan of only 10 —12 days during which about 100
eggs are laid, which are easily spotted as white spots on the outside of pulses. Wing covers
(elytra) do not fully cover the abdomen. Adults may also lay eggs on mature seed pods in a
standing crop.

A-3.5 Almond Moth (Ephestia cautella) — 1t feeds on a range of stored foods, notably cereals
and cereal products particularly maize grains. It also causes damage to stored products through
contamination with the silk webbing it produces and faecal pellets, cast skins and egg shells.
Adult moth is 8mm to 10mm long, has a wing expanse of 15 mm to 20 mm. When at rest with
closed wings it is 10 mm to 13 mm; wings are dirty white to greyish in colour. Life cycle is
completed in 28 days at 30°C. and 75 percent relative humidity. Female lays 100 - 270 eggs at
random. Larvae mobile, produce extensive silk webbing visible on grain surface. Adults are
short-lived and harmless.

A-3.6 Angoumois grain moth (Sitotroga cerealella) — It causes serious damage to paddy,
jowar, wheat, barley and maize, particularly in the upper layer grains in bags, bins etc.
Infestation of standing maize crop before harvest is quite common. Adult moth is 5 mm to 7mm
long with silver grey to grey brown wings which tapers to a point. It has a wing expanse of 10
mm to 14 mm, when at rest with close wing it is 6 mm to 9 mm. Wings have long fringe of fine
hairs along the posterior edge. Life Cycle is completed in 30 days at 30°C, 75 percent relative
humidity. Eggs are laid on the grain surface, larvae immobile, develop in concealed form with
in a single grain, adult moth short lived, does not feed, flies but lays 150 - 300 eggs near the
germ surface. This pest does not create webbing. Moth is sensitive to low temperature.
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A-4 MINOR INSECT PESTS

a) Red flour beetle Tribolium castaneum & T confusum;

b) Saw toothed grain beetle Oryzaephilus surinamenssis;

c) Long headed flour beetle Letheticus oryzae;

d) Flat grain beetle Laemophloeus minutus (Cryptolestes sp.);
e) Drug store beetle Stegobium paniceum;

f) Cigarette beetle Lasioderma serricorne; and

g) Grain lice/psocids Liposcelis sp.

A-4.1 Rust red flour beetle (7ribolium castaneum) — The red flour beetle attacks Maize, Rice,
Oats, Wheat, Groundnut, Brazil nut, Barley, Walnuts, Lentil, Beans, Peas, Almond, Rye,
Sorghum, besides a wide range of dried stored products It is an oblong beetle, 3 mm to 4 mm
long, red brown todark brown in colour. Antennae with three large segments at top edge. Life
cycle is completed in 20 days at 35°C., 75 percent relative humidity but life cycle completed
in 11 weeks at 22°C. Female lays upto 1000 eggs loosely in the food stuff, larvae is whitish to
yellow brown. pupa remains loosely in the grain and naked. Adults are very active fliers
particularly in the evening. The life span of adults ranges from 200 days to 2 years. Both larvae
and adult attack the milled/processed food.

A-4.2 Saw toothed grain beetle, (Oryzaephilus Surinam) — Infests cereal grains, grain
products oilseeds, processed products, peanuts and dried fruits as well as chocolate, drugs, and
tobacco. Adults are very flattened dark brown up to 3mm long to grey, six tooth like projection
on each side of the thorax. Life Cycle is completed in 20 days at 33°C. and 80 percent relative
humidity but it takes 17 weeks at 20°C, reproduction stops below 17.5°C. Females lay 300 -
400 eggs loosely throughout the grain at random in the food stuff. Eggs hatch in 3 - 5 days and
the larvae are not easily visible but feed extensively. Adults rarely fly having average life span
of about 6 -10 months. Both adult and larvae but grains having higher percentage of foreign
matter /broken grains are more susceptible.

A-4.3 Longheaded flour beetle (Latheticus oryzae) — It is a pest of whole grain and milled
products including wheat, barley, corn, oilseeds, flour, oatmeal, pasta macaroni, cassava and
beans Adults are flat / slender shape., 3 mm in length, yellowish to brown colour, having large
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head short antennae with five, segmented club. Larvae are pale yellow/ creamy in colour with
a dark head capsule. Life cycle is completed in 22 days at 35°C and 85 percent relative
humidity. 25°C is the minimum temperature required for its development. Females lay eggs at
random throughout the food source. Larvae actively move through the food. The presence of
this pest in large numbers is indicative of poor quality of old grains. This pest is also identifiable
from the typical smell of quinones secreted from its abdominal glands. Adults are photo
positive i.e. attracted to lights. Both adults and larvae feed on the commodity.

A-4.4 Flat grain beetles (Cryptolestes spp.) — It attacks Wheat, barley, rye, triticale, oats, and
occasionally milled products. Adults are very flat, small, shiny reddish brown colour with very
long thin hair like antennae, smaller than other major stored grain pests (2 mm long).Larvae
are white/ yellow white 1 to 4 mm in length, and have a slightly darker projected last segment
(urogomphi). It takes a duration of 23 days at 33 °C from egg to adult, however it can take even
13 weeks at 70 percent relative humidity and 20 °C since breeding stops at 17.5°C upto 300
eggs per female, laid at random, larvae mobile not concealed. adults fly readily and can live
for several months’ Heavy infestations may cause grain to heat and spoil. Grain below 12
percent moisture content, or relative humidity below 40 percent, will restrict development.
Adults will not fly below 21 °C. Both adult and larvae feed on germ and endosperm.

A-4.5 Drug store beetle (Stegobium paniceum) — It attacks dried plant products. The adult is
about 2 to 3.5 mm long. It is oval-shaped and brown in colour. Head of this beetle is not
properly visible from dorsal side as such it appears as if it is humped. The wing covers are
having parallel rows of deep pits. Life cycle is completed in 40 days at 30 °C, 60 to 90 percent
relative humidity. 75 eggs are laid at once, and the larval period is very long sometimes even
up to several months depending on the type of available food source. Larvae are immobile. The
adult beetles are short lived; photo positive do not feed but can fly. It can also feed on a different
type of dried foods and spices; it is also known as the biscuit or bread beetle. Larvae are only
damaging stage.
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A-4.6 Cigarette beetle (Lasioderma serricorne) — It attacks mainly tobacco/ tobacco products
but also attacks oilcake, oilseeds, spices, drugs, grains, cereal products, dried fruit, sage, flour,
furniture, pepper, ginger, dried fish, dried meat, fish meal, rice, figs, yeast and some animal
products. Adult is 2 mm to 3 mm long, usually light brown. The head is bent down and barely
visible from above. This gives the beetle a rounded or “humped” appearance. oval, smooth, not
shining, antennae long and saw light. Life Cycle is completed in 26 days at random, larvae
immobile, sometimes concealed burrows into stored food. Adults are strong flyer, attractive
to light, short lived (25 days) and do not feed on commodity. This cannot tolerate the cold;
adults die within 6 days at 4 °C, and eggs can survive upto 5 days at 0 °C to 5 °C. Eggs are
laid at they may cause indirect damage by to surrounding structures. Larvae feed directly on
commodity and contaminate it with frass (excrement) and also damage package by burrowing.

A-4.7 Grain lice / Psocids (Liposcelis sp.) — These are very small, soft-bodied and opaque,
pale coloured (up to 1mm long) and flattened with long antennae, often appear as a ‘moving
carpet of dust’ on grain or storage structures. Life cycle from egg to adult takes about 21 days
at 30°C and 70 percent relative humidity. Eggs are laid on grain surface, hatching to nymphs
that moult through to adult stage. Warm, humid conditions increases activity. More common
in the higher humidity of coastal regions than in drier inland areas. Commodities having high
moisture content and affected with mould, offer better environment for the development of
psocids. It infests a wide range of grains, commodities and storage facilities. Psocids are
basically and affect the germ portion of the grains, having high moisture contents. Damage is
generally manageable with regular aeration. Psocids infest a range of commodities including
wheat, barley, sorghum, maize, rice beans pulses, oilseeds and cassava.
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ANNEX B
(Clauses 5.1.1.3 and 5.3.3)

METHOD FOR SPRAYING VEHICLES, BOATS, WALLS, ETC
B-1 MATERIAL
B-1.1 The material used for spraying shall be malathion emulsifiable concentrate (50 percent).
B-2 EQUIPMENT
B-2.1 Sprayer — A suitable sprayer.

B-2.2 Respirator, Mask and Overalls — Each operator shall be provided with a suitable
respirator, a mask to protect his/her eyes, and overalls.

B-3 PROCEDURE

B-3.1 For spraying, select such a time when the weather is calm. For spraying the floor and
the sides of the vehicle, park the vehicle in a garage. If a garage is not available, park the
vehicle on the leeward side of a high building so that the spray is not blown away by the wind
during the operation of spraying. In case of a wagon, keep its door closed during the operation
of spraying.

B-3.2 Sweep clean the surface which has to be sprayed. Take 10 ml of malathion emulsifiable
concentrate (50 percent) for one litre of water to obtain 0.5 percent emulsion, and work the
sprayer in such a manner that its nozzle is at a reasonable distance from the surface to be
sprayed, and also that the deposit of the material on the surface is uniform.

B-4 PRECAUTION

B-4.1 The operators should wash their hands, neck and other parts of the body likely to be
exposed after wearing the overalls and the mask, prior to spraying as well as after finishing
the operation.

ANNEX C
(Clause 9.4.1.2)

METHOD FOR POISON BAITING OF RATS
C-1 GENERAL

C-1.1 Out of the group of rats, which generally attack stored agricultural produce, the
following six species are common in India:

a) Rattus rattus (the black rat);

b) Rattus norvegicus (the brown rat);
¢) Mus musculus (the house mouse);
d) Bandicota bandicota;
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e) Bandicota bengalensis (the common bandicoots); and
f) Gerbillus spp. (the common field rat).

C-1.1.1 These species of rats can be distinguished by their various characteristics, but from the
point of view of damage to stored agricultural produce the distinction between the species is
immaterial. Rats are very fast breeders. A single female can produce five litters in a year, each
litter containing 9 young ones, which begin to breed within a period of two months from their
birth. It is estimated that one pair of rats can produce as many as 800 offsprings during the
course of one year. Rats not only deprive us of our agricultural produce by consuming it but
also by spoiling the agricultural produce by nibbling it into broken, and by contaminating it
with their droppings. In bag storage godowns particularly, they are additionally harmful
because they cut the bags, with the result that when bags are moved from one place to another
or trans-shipped, considerable quantities of agricultural produce are lost through bleeding of
the damaged bags.

C-1.2 Poison baiting is carried out by the use of a bait base and a poison.

C-1.2.1 Bait Base — The bait base may comprise the same agricultural produce as stored in
the BGSS, or other foodstuff, such as flour, atta, gram flour, freshly boiled rice or biscuit meal.
There is no universally acceptable bait for all rodents. Proper selection of bait is very essential
for good results, which depends upon the season, species to be controlled, other food material
available in the place of control and when the control work is undertaken. The bait base, to be
used either for preparing poison bait (see C-4) or for pre-baiting (see C-5.1.1), shall be freshly
moistened and given a touch of raw coconut oil. If unmilled foodgrain is to be used as bait
base, the foodgrain shall be soaked in water for a few hours till it becomes soft, and then spread
out on a piece of gunny in order to remove the free droplets of water.

C-1.2.2 Poison — Various poisonous substances are available which may broadly be classified
as single dose (acute) or multiple dose (chronic) poisons. A number of poisons fall under these
groups but comparatively a few of them are widely used for rodent control work. Following
poisons may be used for protection of agricultural produce from rats.

C-1.2.2.1 Single-dose poisons — Zinc phosphide, in the proportion of 2.5 percent by weight
to the bait base.

C-1.2.2.2 Multiple-dose poisons (anticoagulants) — Hydroxy coumarins, namely, warfarin,
fumarin, etc.

Anticoagulant poisons cause internal and external haemorrhage when consumed for several
days. As the symptoms of poisoning appear only gradually, rats do not feel bait shyness. No
pre-baiting is necessary when anticoagulants are used. Commercially, anticoagulants are
available in three forms, namely, concentrate; water-soluble compound; and ready-mixed bait.
For preparation of baits, one part of 0.5 percent concentrate or 0.5 percent water soluble
compounds is to be mixed with 19 parts of bait base or water. Simultaneous use of both dry
and liquid baits is more effective when density of rat population is very high. The poison baits
containing poison other than zinc phosphide shall be suitably coloured with a warning colour.

C-2 EQUIPMENT

C-2.1 Buckets or Galvanized Iron Drums — of suitable size, according to quantity of the
poison bait to be prepared.
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C-2.2 Ladles —For taking out the poison bait from the buckets or galvanized iron drums and
placing the poison bait (see C-4) in containers for poison bait (see C-2.3).

C-2.3 Containers for Poison Bait — Readymade bait trays and cups are also available
commercially and may be used. Alternatively, pieces of rejected cans or pipes may be used.

C-2.4 Rubber Gloves — A pair for each operator.
C-3 PRECAUTIONS

C-3.1 The poison (see C-1.2.2) and the poison bait (see C-4) shall not be touched with bare
hands. The operators shall wash their hands thoroughly with soap and water after handling
the poison or poison bait. The poison when not in use shall be kept under lock and key under
the supervision of a responsible person. The unused poison bait left over in the evenings or
that collected in the mornings from BGSS, shall be buried under the supervision of a
responsible person.

C-3.2 Care shall be taken that the poison or poison bait does not contaminate the agricultural
produce. If the agricultural produce gets contaminated, it shall be destroyed or buried under
the supervision of a responsible person.

C-4 PROCEDURE FOR PREPARING BAIT

C-4.1 Weigh out the required quantity of the moistened bait base (see C-1.2.1) and place it
in a bucket or galvanized iron drum (see C-2.1) of a suitable size so that the bait base does
not occupy more than half the capacity of the bucket or drum. Next, weigh out the required
quantity of the poison to be used according to the proportion given against each poison under
C-1.2.2. Sprinkle this quantity of the poison over the moistened bait base kept in the bucket
or drum. Thoroughly mix the poison and the bait base.

C-5 PROCEDURE FOR BAITING
C-5.1 Single-Dose Poison

C-5.1.1 Pre-baiting — Place, at dusk, about 50 g of bait base (without the poison), in
containers (see C-2.3) in the BGSS at different points near the suspected rat runs. Close and
lock the BGSS. Watch the following morning whether the bait base has been eaten during
the night by the rats. Remove the containers in the morning and throw away the bait base left
in the containers. Repeat this process by placing fresh quantities of the same type of bait base
(without the poison) at the same points in the BGSS as on the previous day, for a few
successive days till it becomes certain that the rats have started eating the unpoisoned bait
base.

C-5.1.2 Poison Baiting — When during the process of pre-baiting (see C-5.1.1), it has been
ascertained that rats have started eating the unpoisoned bait base, replace the bait base with
freshly prepared poison bait (see C-4), and continue with the procedure of placing the poison
bait in the evenings and removing it the next morning, as given under D-5.1.1, for another
few days till it is observed that rats no longer eat the poison bait.
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C-5.1.3 Follow-up Treatment — Follow up the treatment of pre-baiting and baiting cycle in
succession (see C-5.1.1 and C-5.1.2) after a period of about a week or ten days from the last
date of poison baiting, till it is observed that the rat menace in the BGSS has been eradicated.
The follow-up treatment shall be done at least twice after the first pre-baiting and baiting
cycle given under C-5.1.1 and C-5.1.2.

C-5.2 Multiple-Dose Poisons

C-5.2.1 Small quantity of sugar may also be added to the bait to make it more palatable.

C-5.2.2 In case of dry baits, place the prepared bait or ready-to-use bait in bait cups at various
points along the rat runs, at the rate of 200 g per spot. In a small house, one or two placements
may be sufficient, whereas in warehouses and industrial establishments, the number of
placements depends upon the size of the establishment and severity of rodent damage.

C-5.2.3 Liquid baits should be placed in shallow containers at the rate of 0.25 litre per
container. Place the containers along rat runs.

C-5.2.4 Leave the baits as long as possible. Replenish the baits as and when necessary. Due to
slow action of anticoagulants, the kill may be obtained only after 8 to 10 days of continuous
feeding. Mice may take even 20 days.

C-5.2.5 In order to ensure maximum intake of baits by rats and to safeguard against any
hazards, it is recommended that permanent bait stations, in which the bait trays/cups are to be
kept, may be fixed. A simple bait station may be used. Poison bait containers may be placed in
these stations. The poison bait may also be placed directly in the bait stations made of empty
powder cans or earthen pots. Necessary arrangements may be made to firmly fix them.

C-5.3 In the follow-up treatment, it is advantageous to use another bait base and another poison
than what has been used previously.
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ANNEX D
(Clause 9.4.5)

AGRICULTURAL PRODUCE STORAGE WAREHOUSE SANITATION CHECK
LIST

D-1 WAREHOUSE CONSTRUCTION AND UTILIZATION

2

D-1.1 Storage capacity tonnes m

D-1.2 Agricultural produce in Storage

D-1.3 Type of Storage:

Bulk (flat) ;
Bagged ;
Bag Bulk head

D-2 CONDITION OF WAREHOUSE PERIMETER
D-2.1 Railroad tracks:
a) Debris present Yes /No*

b) Grain accumulations Yes /No*

D-2.2 Truck roading docks:

a) Debris present Yes/No*
b) Grain accumulations Yes /No*
D-2.3 Trash piles on grounds or near warehouse Yes/No*
D-2.4 Rodent signs on warehouse grounds Yes /No*
D-2.5 Birds nesting, or roosting under canopies Yes /No*

D-3 MAINTENANCE OF WAREHOUSE EXTERIORS

D-3.1 Canopies in need of repair Yes/No*

D-3.2 Holes in walls through which birds can enter Yes /No*

D-3.3 Holes in walls at floor level giving access to rodents Yes/No*
D-3.4 Doors are not tight fitting to exclude rodents Yes/No*

D-3.5 Broken windows or sky lights Yes/No*
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D-3.6 Windows or doors in need of screens Yes/No*

D-3.7 Roof or walls leak when it rains Yes/No*

D-4 MAINTENANCE OF WAREHOUSE INTERIORS

D-4.1 Do floor areas require cleaning Yes/No*
D-4.2 Do walls require cleaning Yes/No*
D-4.3 Do overhead areas require cleaning Yes/No*

D-4.4 Are there cracks in floors or walls which accumulate grain  Yes/No*
D-5 AGRICULTURAL PRODUCE INSPECTION PROCEDURES

D-5.1 Is agricultural produce sampled and inspected before receiving
it in the warehouse:

a) Moisture is determined Yes /No*

b) Agricultural produce is graded Yes /No*

c¢) Agricultural produce checked for insects ~ Yes /No*

d) Agricultural produce is checked for evidence of rodents (pellets-----) Yes/No*
e) Agricultural produce is checked for off-odorsYes /No*

D-5.2 Is agricultural produce in storage routinely inspected:

a) For moisture (frequency-----) Yes/No*

b) For temperature (frequency-----) Yes /No*

c) For insects (frequency-------- ) Yes/No*
D-5.3 Standards are established for maximum insect-and/or rodent evidence Yes/No*
D-5.4 Grain is fumigated if insects noted Yes/No*

D-6 AGRICULTURAL PRODUCE STORAGE PRACTICES
D-6.1 Bagged agricultural produce is stored on palletsYes/No*
D-6.2 Bagged agricultural produce is stored in orderly fashion Yes/No*

D-6.3 Stacks of bagged agricultural produce as recommended for different agricultural produce
Yes/No*

D-6.4 Stacks of bagged agricultural produce are at least
1 metre below overhead structures Yes/No*

D-6.5 Stacks of bagged agricultural produce are stored at least
75 cm from all walls and at least 75 cm between stacks Yes /No*

D-6.6 Broken bags of agricultural produce in stacks not noted Yes/No*
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D-6.7 Is agricultural produce cleaned when receivedYes/No*
D-7 INSECT CONDITIONS
D-7.1 Moths noted flying in warehouse Yes /No*

D-7.2 Adult insects or larvae noted:
a) On floors or walls Yes/No*
b) On outsides of bags of agricultural produce Yes /No*
¢) In accumulations of spilled agricultural produceYes/No*
d) In samples taken from stacks of agricultural produce
(on separate sheet list lots of agricultural produce
sampled and insects present, if any) Yes/No*

D-7.3 Insect tracks in dust on walls, floors and
overhead areas Yes/No*

D-8 RODENT, BIRD AND/OR MICROBIAL CONDITIONS
D-8.1 Live or dead rodents noted in warchouse Yes /No*

D-8.2 Rodent pellets noted in warehouse or on

bags of agricultural produce Yes/No*
D-8.3 Rodent urine stains on bags Yes/No*
D-8.4 Rodent chewed bags Yes /No*
D-8.5 Rodent tracks noted in dust Yes/No*
D-8.6 Birds noted in warehouse Yes/No*

D-8.7 Bird droppings on bags, floors and overhead areas Yes /No *
D-8.8 Moulded or sprouted agricultural produce noted Yes /No*
D-9 PEST CONTROL

D-9.1 Insect

D-9.1.1 Regularly scheduled residual spraying of warehouse practiced:

a) Frequency Yes/No*
b) Insecticide used Yes/No*

D-9.1.2 Is warehouse being treated with smokes or fogs:
a) Frequency Yes/No*
b) Insecticide used Yes/No*

D-9.1.3 Grain fumigated when received:
Fumigant used Yes/No*
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D-9.1.4 Protective treatment applied when

received:
a) Applied to bags Yes/No*
b) Applied to grain - Yes/No*
c¢) Material applied Yes/No*

D-9.1.5 Agricultural produce fumigated as required Yes/No*
D-9.2 Rodent

D-9.2.1 Rodent bait stations maintained on
warehouse exterior Yes/No*

D-9.2.2 Rodent bait stations maintained on
warehouse interior Yes/No*

D-9.2.3 Rodent traps maintained on ware-
house interior Yes/No*

D-9.2.4 Bait stations serviced with fresh bait

regularly:

a) Type of bait used--------------- Yes/No*

b) Frequency of service------------------ Yes/No*
D-9.3 Birds
D-9.3.1 Baits in use (Type--------------- ) Yes/No*
D-9.3.2 Traps in use Yes/No*

D-10 RECOMMENDATIONS /REMARKS
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Stage
ICS

Standard and/or project

Stage
ICS

) 1S0 7973:1992

Cereals and milled cereal products — Determination of the viscosity of flour —
Method using an amylograph

90.60

67.060

V) 1SO 9648:1988

Sorghum — Determination of tannin content
90.93

67.060

) 1S0 11050:2020

Wheat flour and durum wheat semolina — Determination of impurities of animal
origin

60.60

67.060

) 1S0 11051:1994
Durum wheat (Triticum durum Desf.) — Specification

90.93
67.060

) 1S0 11052:1994
Durum wheat flour and semolina — Determination of yellow pigment content

90.93
67.060

) 1S0 11085:2015

Cereals, cereals-based products and animal feeding stuffs — Determination of
crude fat and total fat content by the Randall extraction method

90.60

67.060

(V) 1S0 11746:2020

Rice — Determination of biometric characteristics of kernels
60.60

67.060

) 1S0 11747:2012

Rice — Determination of rice kernel resistance to extrusion after cooking
90.93

67.060

(V) 1S0 11747:2012/Amd 1:2017

Rice — Determination of rice kernel resistance to extrusion after cooking —
Amendment 1

60.60

67.060

) IS0 14864:1998

Rice — Evaluation of gelatinization time of kernels during cooking
90.60

67.060

) 1S0 15141:2018

Cereals and cereal products — Determination of ochratoxin A — High
performance liquid chromatographic method with immunoaffinity column cleanup
and fluorescence detection
90.93

67.060




https://www.iso.org/standard/14962.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/17487.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/70014.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/19031.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/19032.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/63542.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/75733.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/50736.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/71602.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/25793.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/65579.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html



Standard and/or project

Stage
ICS

Standard and/or project
Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project
Stage

ICS

Standard and/or project
Stage

ICS

Standard and/or project
Stage

ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

) 1S0 15793:2000
Durum wheat semolinas — Determination of the undersize fraction

90.60
67.060

) 1S0 16002:2004

Stored cereal grains and pulses — Guidance on the detection of infestation by
live invertebrates by trapping

90.93

67.060

V) 1S0 16624:2020

Wheat flour and durum wheat semolina — Determination of colour by diffuse
reflectance colorimetry

60.60

67.060

IS0 16634-2:2016

Food products — Determination of the total nitrogen content by combustion
according to the Dumas principle and calculation of the crude protein content —
Part 2: Cereals, pulses and milled cereal products

90.92

67.050
67.060

() ISO/CD 16634-2

Food products — Determination of the total nitrogen content by combustion
according to the Dumas principle and calculation of the crude protein content —
Part 2: Cereals, pulses and milled cereal products

30.99

67.050
67.060

IS0 17715:2013

Flour from wheat (Triticum aestivum L.) — Amperometric method for starch
damage measurement

90.92

67.060

(¢ IS0 17715
Flour from wheat (Triticum aestivum L.) — Amperometric method for starch

damage measurement
60.00
67.060

) 1S0 17718:2013
Wholemeal and flour from wheat (Triticum aestivum L.) — Determination of
rheological behaviour as a function of mixing and temperature increase

90.20
67.060

(¢ 1SO/DIS 18390
Cereals pulses and cereal products — Sampling — Simplified routine method

40.60
67.060

(V) 1S0 19942:2018

Maize (Zea mays L.) — Specification
90.93

67.060




https://www.iso.org/standard/28640.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/28906.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/74730.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/66661.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.92

https://www.iso.org/ics/67.050.html

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/85398.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#30.99

https://www.iso.org/ics/67.050.html

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/60270.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.92

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/76510.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.00

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/60292.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.20

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/85097.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/66648.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html



Standard and/or project
Stage
ICS

Standard and/or project

Stage
ICS
Standard and/or project

Stage

ICS

Standard and/or project
Stage

ICS

Standard and/or project
Stage

ICS

Standard and/or project

Stage
ICS

Standard and/or project
Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

) 1S0 20483:2013

Cereals and pulses — Determination of the nitrogen content and calculation of
the crude protein content — Kjeldahl method

90.60

67.060

(¢)ISO/CD 20810
Whole grain — Definition and technical criteria for food labelling and claims
30.60

) IS0 21415-1:2006

Wheat and wheat flour — Gluten content — Part 1: Determination of wet gluten by
a manual method

90.93

67.060

) 1S0 21415-2:2015

Wheat and wheat flour — Gluten content — Part 2: Determination of wet gluten
and gluten index by mechanical means

90.60

67.060

) IS0 21415-3:2006

Wheat and wheat flour — Gluten content — Part 3: Determination of dry gluten
from wet gluten by an oven drying method

90.93

67.060

V) IS0 21415-4:2006

Wheat and wheat flour — Gluten content — Part 4: Determination of dry gluten
from wet gluten by a rapid drying method

90.93

67.060

V) IS0 23637:2021

Cereals — Determination of cadmium content by graphite furnace atomic
absorption spectrometry with diluted nitric acid extraction

60.60

67.060

() ISO/DIS 23719

Cereals and cereal products — Determination of 17 mycotoxins by ultra high
performance liquid chromatography and tandem mass spectrometry method
(UHPLC-MS/MS)

40.20

67.060

) IS0 24333:2009
Cereals and cereal products — Sampling

90.60
67.060

IS0 24557:2024
Pulses — Determination of moisture content — Air-oven method

60.60
67.060




https://www.iso.org/standard/59162.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/86475.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#30.60

https://www.iso.org/standard/35863.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/62221.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/35864.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/35865.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/76498.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/89674.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.20

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/42165.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/82590.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html



Standard and/or project

Stage
ICS
Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

(¢ ISO/AWI 25273

Cereals and cereal products — Common wheat (Triticum aestivum L.) —
Determination of alveograph properties of dough at adapted hydration from
commercial or test flours and test milling methodology

20.00

VIS0 27971:2023

Cereals and cereal products — Common wheat (Triticum aestivum L.) —
Determination of Alveograph properties of dough at constant hydration from
commercial or test flours and test milling methodology

60.60

67.060

@ ISO/TR 29263:2021

Cereals and cereal products — Sampling studies
60.60

67.060




https://www.iso.org/home.html

https://www.iso.org/developing-standards.html

https://www.iso.org/who-develops-standards.html

https://www.iso.org/technical-committees.html

https://www.iso.org/committee/47858.html

https://www.iso.org/standard/89699.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#20.00

https://www.iso.org/standard/82591.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html

https://www.iso.org/standard/80008.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.060.html
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ISO Q Search

A v

Standards by ISO/TC 93

Starch (including derivatives and by-products)

Filter : () @ Published () (® Under development () Withdrawn &) Deleted

Search in the list

Standard and/or project ) 1S0 1666:1996

Starch — Determination of moisture content — Oven-drying method

Stage 90.93
ICS 67.180.20

Standard and/or project () 1S0 1741:1980

Menu

Dextrose — Determination of loss in mass on drying — Vacuum oven method

Stage 90.93
ICS 67.180.20

Standard and/or project (¥ IS0 1742:1980

Glucose syrups — Determination of dry matter — Vacuum oven method

Stage 90.93
ICS 67.180.20

Standard and/or project V) 1S0 1743:1982

Glucose syrup — Determination of dry matter content — Refractive index method

Stage 90.93
ICS 67.180.20

Standard and/or project () 1S0 3188:1978

Starches and derived products — Determination of nitrogen content by the

Kjeldahl method — Titrimetric method
Stage 90.20
ICS 67180.20

Standard and/or project (¥ 1S0O 3593:1981
Starch — Determination of ash
Stage 90.93
ICS 67.180.20

Standard and/or project ) 1SO 3946:1982

Starches and derived products — Determination of total phosphorus content —

Spectrophotometric method
Stage 90.20
ICS 67180.20

Standard and/or project (¥ 1SO 3947:1977

Starches, native or modified — Determination of total fat content

Stage 90.93
ICS 67.180.20



https://www.iso.org/standards-catalogue/browse-by-tc.html

https://www.iso.org/committee/50564.html

https://www.iso.org/contents/data/committee/05/05/50564.catalogue.rss

https://www.iso.org/standard/22791.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/6362.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/6363.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/6364.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/8379.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.20

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/9004.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/9594.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.20

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/9595.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/home.html



Standard and/or project
Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project
Stage

ICS

Standard and/or project
Stage

ICS

Standard and/or project

Stage
ICS

Standard and/or project
Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

) IS0 5377:1981

Starch hydrolysis products — Determination of reducing power and dextrose
equivalent — Lane and Eynon constant titre method

90.93

67.180.20

() IS0 5378:1978

Starches and derived products — Determination of nitrogen content by the
Kjeldahl method — Spectrophotometric method

90.93

67180.20

) 1S0 5379:2013

Starches and derived products — Determination of sulfur dioxide content —
Acidimetric method and nephelometric method

90.93

67180.20

() 1SO 5381:1983

Starch hydrolysis products — Determination of water content — Modified Karl
Fischer method

90.93

67180.20

() 1S0 5809:1982

Starches and derived products — Determination of sulphated ash
90.93

67.180.20

() 1S0 5810:1982

Starches and derived products — Determination of chloride content —
Potentiometric method

90.93

67.180.20

(V) 1S0 8355:2023
Starch acetates — Specifications and test methods

60.60
67180.20

) 1S0 10504:2013

Starch derivatives — Determination of the composition of glucose syrups,
fructose syrups and hydrogenated glucose syrups — Method using high-
performance liquid chromatography

90.93

67180.20

) 1S0 10520:1997

Native starch — Determination of starch content — Ewers polarimetric method
90.93

67180.20

1S0 11212-1:1997
Starch and derived products — Heavy metals content — Part 1: Determination of
arsenic content by atomic absorption spectrometry
90.93

67180.20




https://www.iso.org/standard/11419.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/11420.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/50791.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/11423.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/11957.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/11958.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/83155.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/50792.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/18589.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/24374.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html



Standard and/or project
Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage

ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

) 1S0 11212-2:1997

Starch and derived products — Heavy metals content — Part 2: Determination of
mercury content by atomic absorption spectrometry

90.20

67.180.20

) 1S0 11212-3:1997

Starch and derived products — Heavy metals content — Part 3: Determination of
lead content by atomic absorption spectrometry with electrothermal atomization
90.20

67180.20

) 1S0 11212-4:1997

Starch and derived products — Heavy metals content — Part 4: Determination of
cadmium content by atomic absorption spectrometry with electrothermal
atomization

90.93

67180.20

) 1S0 11212-4:1997/Cor 1:1997

Starch and derived products — Heavy metals content — Part 4: Determination of
cadmium content by atomic absorption spectrometry with electrothermal
atomization — Technical Corrigendum 1

60.60

67180.20

1S5S0 11213:1995
Modified starch — Determination of acetyl content — Enzymatic method

90.93
6/180.20

) 1S0 11214:1996

Modified starch — Determination of carboxyl group content of oxidized starch
90.93

67.180.20

V) 1S0 11215:1998

Modified starch — Determination of adipic acid content of acetylated di-starch
adipates — Gas chromatographic method

90.93

67180.20

) 1S0 11216:1998

Modified starch — Determination of content of carboxymethyl groups in
carboxymethyl starch

90.93

67180.20

) 1S0 11543:2000

Modified starch — Determination of hydroxypropyl content — Method using
proton nuclear magnetic resonance (NMR) spectrometry

90.93

67180.20

(®) 1ISO/DIS 21921

Oxidized Starch — Specifications and test methods
40.93

67180.20




https://www.iso.org/standard/24375.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.20

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/24376.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.20

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/24377.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/29511.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/20529.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/19203.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/19204.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/19205.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/32106.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#90.93

https://www.iso.org/ics/67.180.20.html

https://www.iso.org/standard/86884.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#40.93

https://www.iso.org/ics/67.180.20.html



Standard and/or project

Stage
ICS

Standard and/or project

Stage
ICS

VIS0 24683:2022

High fructose syrup — Specifications and test methods
60.60

67.180.20

() 1SO/WD 25136

Modified starch — Determination of hydroxypropyl content — Spectrophotometric
method

20.60



https://www.iso.org/home.html

https://www.iso.org/developing-standards.html

https://www.iso.org/who-develops-standards.html

https://www.iso.org/technical-committees.html

https://www.iso.org/standard/79431.html?browse=tc

https://www.iso.org/home/developing-standards/resources/stage-codes.html#60.60
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Annex XIX_List of Ballots SC 4.docx
List of ballots cast by BIS in ISO/TC 34/SC4 from 20 February 2024 till date

		S. No.

		Ballot Type

		Title

		Decision

		Start Date

		End Date

		Questions



		1. 

		CIB

		Consultation on the revision of ISO 605:1991



Pulses — Determination of the impurities (including insects) — Test methods on a laboratory sample

		Approve

		01-01-2024

		26-02-2024

		

		1ISO/TC 34/SC 4 approves the revision of ISO 605:1991, by registering the draft at Preparatory stage (WD – stage 20.00), with a 36 months development track and with Mr. Vincent JAUVION (v.jauvion@terresinovia.fr) as the project leader. This proposed project would support GOAL 2 Zero Hunger, GOAL 3 Good Health and Well-being, and GOAL 12 Responsible Consumption and Production of the UN Sustainable Development Goals (SDGs).



		



		2. Do you have any comments related to the Draft?



		



		3. Do you wish to nominate experts for participating actively in the project? If your answer is Yes, please list the name and email address of the expert.

		









		2. 

		NP

		ISO/PWI 20810



Definition of whole grain and technical criteria for labelling



		Approve



		09-01-2024

		02-04-2024

		

		1a. Do you approve, disapprove or abstain on this NWIP?

		Approve

Disapprove *

Abstain due to lack of consensus

Abstain due to lack of national expert input



		Please also select from one of the following options (note that if no option is selected, the default will be the first option):

		Draft document can be registered as a Working Draft (WD - stage 20.00)

Draft document can be registered as a Committee Draft (CD - stage 30.00)

Draft document can be registered as a Draft International Standard (DIS - stage 40.00)



		In case of disapproval, do you believe that further study and consultations are needed first among committee members on this proposal as a preliminary work item before this proposal can be formally accepted?

		Yes 

No



		1b. Did you consult with the range of relevant stakeholders identified in the proposal in the development of this voting position and related comments?

		Yes 

No



		2. Standard(s), regulation(s), and other relevant documentation existing in our country, with any remarks concerning their application if necessary and consequences for global relevance, as well as copyright information on these documents, are attached:

		Yes (references provided below) * 

No



		3. Do you wish to add any additional comments?	



		Yes *

No



		4. We are committed to participating actively in the development of the project, at least by commenting on working drafts (P-members voting "Disapprove" in Qu. 1a may nevertheless nominate experts):

		Yes (and we nominate an expert below) *

No









		3. 

		CIB

		Consultation on the withdrawal of ISO/ PWI 15793



Durum wheat semolinas — Determination of the undersize fraction

		Yes

		30-03-2024

		25-05-2024

		Do you agree to withdraw ISO/PWI 15793?



		4. 

		CIB

		Consultation on the withdrawal of ISO/CD 23719



Pulses — Determination of the impurities (including insects) — Test methods on a laboratory sample



		Yes

		13-04-2024

		10-05-2024

		Do you agree to cancel the project ISO/CD 23719?



		5. 

		SR

		ISO 7305:2019 (Ed 3)



Milled cereal products — Determination of fat acidity

		Confirm



(The NMC would deliberate upon adoption of this ISO Standard)



		15-01-2024

		03-06-2024

				Recommended action

		Withdraw *

Revise/Amend *

Confirm

Abstain due to lack of consensus

Abstain due to lack of national expert input



		Has this International Standard been adopted or is it intended to be adopted in the future as a national standard or other publication?

		Yes *

No  *



		Is the national publication identical to the International Standard or was it modified?

		Identical

Modified  *



		If this International Standard has not been nationally adopted, is it applied or used in your country without national adoption or are products/processes/services used in your country based on this standard?

		Yes *

No



		Is this International Standard, or its national adoption, referenced in regulations in your country?

		Yes *

No



		If the committee decides to revise or amend, do you propose an expert and/or project leader for the development of that project?

		Yes (name(s) and proposed role(s): expert or project leader) *

No









		6. 

		SR

		ISO 7971-2:2019 (Ed 3) 



Cereals — Determination of bulk density, called mass per hectolitre — Part 2: Method of traceability for measuring instruments through reference to the international standard instrument



		Abstain (expertise)



(The NMC would deliberate upon adoption of this ISO Standard)

		15-01-2024

		03-06-2024

		



		7. 

		SR

		ISO 7971-3:2019 (Ed 2)



Cereals — Determination of bulk density, called mass per hectolitre — Part 3: Routine method

		Confirm



IS 4333 (Part 3): 2023 'Methods of Analysis for Foodgrains Part 3 Determination of Bulk density Called Mass per Hectolitre Routine Method'

		15-01-2024

		03-06-2024

		



		8. 

		SR

		ISO 20483:2013 (Ed 2, vers 2)



Cereals and pulses — Determination of the nitrogen content and calculation of the crude protein content — Kjeldahl method



		Confirm



(The NMC would deliberate upon adoption of this ISO Standard)

		15-01-2024

		03-06-2024

		



		9. 

		CD

		ISO/CD 4112



Cereals and pulses — Guidance on measurement of the temperature of grain stored in bulk



		Yes



		11-04-2024

		06-06-2024

				Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		10. 

		CD

		ISO/CD 6639-1



Cereals and pulses — Determination of hidden insect infestation — Part 1: General principles



		No

		12-04-2024

		07-06-2024

				Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		11. 

		CD

		ISO/CD 6639-2



Cereals and pulses — Determination of hidden insect infestation — Part 2: Sampling



		No

		12-04-2024

		07-06-2024

				Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		12. 

		CD

		ISO/CD 6639-4



Cereals and pulses — Determination of hidden insect infestation — Part 4: Rapid methods

		No

		12-04-2024

		07-06-2024

				Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		13. 

		DIS

		ISO/DIS 24557.2 (Ed 2)



Pulses — Determination of moisture content — Air-oven method

		Approved

		15-04-2024

		10-06-2024

				Do you approve the technical content of the draft?

		Approval

Approval with comments *

Disapproval *

Abstention











		14. 

		CD

		ISO/CD 605



Pulses — Determination of impurities, size, foreign odours, insects, and species and variety — Test methods



		No

		27-04-2024

		22-06-2024

				Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		15. 

		FDIS

		ISO 7301:2021/FDAmd 1 (Ed 4)



Rice — Specification — Amendment 1

		Approved

		15-04-2024

		10-06-2024

				Do you approve the technical content of the final draft?

		Approval

Approval with corrections *

Disapproval  *









		16. 

		CD

		ISO/CD 7304-1



Durum wheat semolina and alimentary pasta — Estimation of cooking quality of alimentary pasta by sensory analysis — Part 1: Reference method



		No

		25-05-2025

		20-07-2024

		

		Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		17. 

		FDIS

		ISO/FDIS 712-1



Cereals and cereal products — Determination of moisture content — Part 1: Reference method



		Approved

		29-05-2024

		21-08-2024

				Do you approve the technical content of the final draft?

		Approval

Approval with corrections *



Disapproval  *









		18. 

		NP

		ISO/NP 23719



Cereals and cereal products — Determination of 17 mycotoxins by ultra high performance liquid chromatography and tandem mass spectrometry method (UHPLC-MS/MS)



		Approved

		29-05-2024

		21-08-2024

		



		19. 

		NP

		ISO/NP 25273



Cereals and cereal products — Common wheat (Triticum aestivum L.) — Determination of alveograph properties of dough at adapted hydration from commercial or test flours and test milling methodology



		Abstain due to lack of national expert input

		04-06-2024

		27-08-2024

		



		20. 

		SR

		ISO 14864:1998 (vers 5)



Rice — Evaluation of gelatinization time of kernels during cooking



		Confirm

Expert would be nominated later.

		15-04-2024

		02-09-2024

		



		21. 

		SR

		ISO 7973:1992 (vers 6)



Cereals and milled cereal products — Determination of the viscosity of flour — Method using an Amylograph



		Confirm

Expert would be nominated later.

		15-04-2024

		02-09-2024

		



		22. 

		SR

		ISO 4174:1998 (Ed 2, vers 5)



Cereals, oilseeds and pulses — Measurement of unit pressure loss in one-dimensional air flow through bulk grain



		Confirm



		15-04-2024

		02-09-2024

		



		23. 

		DIS

		ISO/DIS 18390



Cereals pulses and cereal products — Sampling — Simplified routine method



		Approved

		12-06-2024

		04-09-2024

		

		Do you approve the technical content of the draft?

		Approval

Approval with comments *

Disapproval *

Abstention









		24. 

		CD

		ISO/CD 20810



Definition of whole grain and technical criteria for labelling

		No

		16-07-2024

		10-09-2024

			

		Do you have any comments related to the Committee Draft?

		Yes  *

No

Abstain









		25. 

		FDIS

		ISO/FDIS 24557 (Ed 2) 



Pulses — Determination of moisture content — Air-oven method

		Approved

		11-09-2024

		06-11-2024

		



		26. 

		CIB

		Consultation on the amendment of ISO 27971:2023



Cereals and cereal products — Common wheat (Triticum aestivum L.) — Determination of Alveograph properties of dough at constant hydration from commercial or test flours and test milling methodology

		

[bookmark: _MON_1794135388]No

		15-08-2024

		07-11-2024

		



		27. 

		CIB

		Consultation on the revision of ISO 24333:2009



Cereals and cereal products — Sampling

		Approved

		30-08-2024

		22-11-2024

		



		28. 

		DIS

		ISO/DIS 6639-1 (Ed 2)



Cereals and pulses — Determination of hidden insect infestation — Part 1: General principles

		

		26-09-2024

		19-12-2024

		



		29. 

		DIS

		ISO/DIS 6639-2 (Ed 2)



Cereals and pulses — Determination of hidden insect infestation — Part 2: Sampling

		

		26-09-2024

		19-12-2024

		



		30. 

		DIS

		ISO/DIS 6639-4 (Ed 2)



Cereals and pulses — Determination of hidden insect infestation — Part 4: Rapid methods

		

		26-09-2024

		19-12-2024

		



		31. 

		CIB

		Consultation on the revision of ISO 21415-2:2015



Wheat and wheat flour — Gluten content — Part 2: Determination of wet gluten and gluten index by mechanical means

		

		30-09-2024

		23-12-2024

		



		32. 

		DIS

		ISO/DIS 4112 (Ed 3)



Cereals and pulses — Guidance on measurement of the temperature of grain stored in bulk

		

		16-10-2024

		08-01-2025

		



		33. 

		DIS

		ISO/DIS 23719



Cereals and cereal products — Determination of 17 mycotoxins by ultra high performance liquid chromatography and tandem mass spectrometry method (UHPLC-MS/MS)

		

		13-11-2024

		05-02-2025

		



		34. 

		SR

		ISO 3093:2009 (Ed 4, vers 3)



Wheat, rye and their flours, durum wheat and durum wheat semolina — Determination of the falling number according to Hagberg-Perten

		

		15-10-2024

		04-03-2025

		



		35. 

		SR

		ISO 17718:2013 (vers 2)



Wholemeal and flour from wheat (Triticum aestivum L.) — Determination of rheological behaviour as a function of mixing and temperature increase

		

		15-10-2024

		04-03-2025
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			Template for comments and secretariat observations


			Date: 


			Document: ISO/








			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted








			Template for comments and secretariat observations


			Date: 25 October 2024


			Document: ISO 27971








			MB/NC1


			Line number



(e.g. 17)


			Clause/ Subclause


(e.g. 3.1)


			Paragraph/ Figure/ Table/


(e.g. Table 1)


			Type of comment2


			Comments


			Proposed change


			Observations of the secretariat











			BIS


			


			10.2


			Table 2


			te


			10.2 Preliminary operations - At the beginning ……. From Table 2, find the quantity of sodium chloride solution (5.1) to be used in 10.3 to prepare the dough.


Referring to 10.2 Table 2 as given above, we have observed that NaCl level in the dough is changing, as a result of attaining constant water absorption which will have an additional impact on dough rheology as given below. 


[image: image1.png]Moist

Volume of

ure Salt water | Salt

conte | Flour | added basis | contribution

nt of | (g) flour through saline
flour moisture water (2.5%)
(%) content (ml)

8 250 155.9 3.9

13 250 133.8 3.3

15 250 125 3.1

16 250 120.6 3.0









			We understand that it is important and good to evaluate the dough rheology at a constant water absorption, however, the key challenge which we are foreseeing is that “As a result of attaining constant water absorption => the total saline water being added to dough is changing. 


We are seeking reasoning and rationale for proposing changes in the NaCl level in the dough. Change in NaCl level will have an additional impact on dough rheology. 


			





			BIS


			


			10.2


			Table 2


			te


			Table 2 — Volume of sodium chloride solution to be added during kneading. We are seeking clarity for the footnotes mentioned below the table are not clear specifically the equation.  



[image: image2.jpg]NOTE  The volume of sodium chloride solution (5.1), Vy,c), to be added during kneading is calculated from the formula:
Viaci = 191,175 - (4,411 75 x Hy)

where H;is the moisture content of the flour.








			We reviewed similar method from AACC and Chopin alveograph which follows ICC method, but no such equation is mentioned. In both the ISO and AACC methods, values have been calculated to obtain constant hydration, i.e., that of dough made from 50 ml NaCl solution and 100 g flour with moisture content of 15% (Methods snips attached). 


Hence, we propose to delete the equation, since it is not mentioned in other regulations. Also, request to clarify the intent and application of the equation if retained. 






			








1
MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)
** = ISO/CS editing unit



2
Type of comment:
ge = general
te = technical 
ed = editorial 



NB
Columns 1, 2, 4, 5 are compulsory.



page 1 of 1


FORM 13B (ISO) version 2001-09


1
MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)



2
Type of comment:
ge = general
te = technical 
ed = editorial 



page 1 of 1


ISO/IEC/CEN/CENELEC electronic balloting commenting template/version 2012-03
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Annex XX_List of ballot TC 93.docx
List of ballots cast by BIS in ISO/TC 93 from 20 February 2024 till date

		S. No.

		Ballot Type

		Title

		Decision

		Start Date

		End Date

		Questions



		1. 

		CD

		ISO/CD 21921



Oxidized Starch - Specifications and test methods



		Yes

		30-01-2024

		01-03-2024

		Do you have any comments related to the Committee Draft?



		2. 

		SR

		ISO 11212-1:1997 (vers 5)



Starch and derived products — Heavy metals content — Part 1: Determination of arsenic content by atomic absorption spectrometry



		Confirm

		15-10-2024

		03-03-2024

		

		Recommended action

		Withdraw *

Revise/Amend *

Confirm

Abstain due to lack of consensus

Abstain due to lack of national expert input



		Has this International Standard been adopted or is it intended to be adopted in the future as a national standard or other publication?

		Yes *

No  *



		Is the national publication identical to the International Standard or was it modified?

		Identical

Modified  *



		If this International Standard has not been nationally adopted, is it applied or used in your country without national adoption or are products/processes/services used in your country based on this standard?

		Yes *

No



		Is this International Standard, or its national adoption, referenced in regulations in your country?

		Yes *

No



		If the committee decides to revise or amend, do you propose an expert and/or project leader for the development of that project?

		Yes (name(s) and proposed role(s): expert or project leader) *

No









		3. 

		NP

		ISO/NP 25136



Modified starch — Determination of hydroxypropyl content — Spectrophotometric method



		Approve

		21-02-2024

		15-05-2024

				1a. Do you approve, disapprove or abstain on this NWIP?

		Approve

Disapprove *

Abstain due to lack of consensus

Abstain due to lack of national expert input



		Please also select from one of the following options (note that if no option is selected, the default will be the first option):

		Draft document can be registered as a Working Draft (WD - stage 20.00)

Draft document can be registered as a Committee Draft (CD - stage 30.00)

Draft document can be registered as a Draft International Standard (DIS - stage 40.00)



		In case of disapproval, do you believe that further study and consultations are needed first among committee members on this proposal as a preliminary work item before this proposal can be formally accepted?

		Yes 

No



		1b. Did you consult with the range of relevant stakeholders identified in the proposal in the development of this voting position and related comments?

		Yes 

No



		2. Standard(s), regulation(s), and other relevant documentation existing in our country, with any remarks concerning their application if necessary and consequences for global relevance, as well as copyright information on these documents, are attached:

		Yes (references provided below) * 

No



		3. Do you wish to add any additional comments?	



		Yes *

No



		4. We are committed to participating actively in the development of the project, at least by commenting on working drafts (P-members voting "Disapprove" in Qu. 1a may nevertheless nominate experts):

		Yes (and we nominate an expert below) *

No









		4. 

		SR

		ISO 1743:1982 (Ed 2, vers 7)



Glucose syrup — Determination of dry matter content — Refractive index method



		Confirm

		15-01-2024

		03-06-2024

		



		5. 

		SR

		ISO 5378:1978 (vers 8)



Starches and derived products — Determination of nitrogen content by the Kjeldahl method — Spectrophotometric method

		Confirm

		15-01-2024

		03-06-2024

		



		6. 

		SR

		ISO 10504:2013 (Ed 2, vers 2)



Starch derivatives — Determination of the composition of glucose syrups, fructose syrups and hydrogenated glucose syrups — Method using high-performance liquid chromatography



		Confirm

		15-01-2024

		03-06-2024

		



		7. 

		SR

		ISO 10520:1997 (vers 5)



Native starch — Determination of starch content — Ewers polarimetric method



		Confirm

		15-01-2024

		03-06-2024

		



		8. 

		CIB

		Nomination to ISO/TC 93 Working Group 9 – Convenor



Nomination to convenor  ISO/TC 93 WG 9  Modified Starch



		Prof Gu, Zhengbiao

		18-05-2024

		18-06-2024

		Select preferred candidate for Convenor of ISO/TC 93 Working Group 9 Modified Starch?



		9. 

		CD

		ISO/DIS 21921	



Oxidized Starch — Specifications and test methods

		

[bookmark: _MON_1794136515]Disapproval

		18-06-2024

		10-09-2024

		



		10. 

		SR

		ISO 3188:1978 (vers 8)



Starches and derived products — Determination of nitrogen content by the Kjeldahl method — Titrimetric method

		

		15-07-2024

		02-12-2024

		



		11. 

		SR

		ISO 3946:1982 (vers 7)



Starches and derived products — Determination of total phosphorus content — Spectrophotometric method

		

		15-07-2024

		02-12-2024

		



		12. 

		SR

		ISO 11212-2:1997 (vers 5)



Starch and derived products — Heavy metals content — Part 2: Determination of mercury content by atomic absorption spectrometry

		

		15-07-2024

		02-12-2024

		



		13. 

		SR

		ISO 11212-3:1997 (vers 5)



Starch and derived products — Heavy metals content — Part 3: Determination of lead content by atomic absorption spectrometry with electrothermal atomization

		

		15-07-2024

		02-12-2024

		









image1.emf

ISO_DIS_21921_com ments (1).doc




ISO_DIS_21921_comments (1).doc

			Template for comments and secretariat observations


			Date: 


			Document: ISO/








			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted








			Template for comments and secretariat observations


			Date: 
09 September


			Document: ISO/DIS 21921


			Project: Oxidized Starch- Specifications and test methods








			MB/NC1


			Line number


			Clause/ Subclause


			Paragraph/ Figure/ Table/


			Type of comment2


			Comments


			Proposed change


			Observations of the secretariat











			BIS


			Page 3


			4.2 Chemical indices






			Table 2, S.No. 1, pH;



S.No. 2,


Moisture content;



S.No. 3,


Sulfur dioxide;



S.No. 4,


Total Ash


			Te


			Test methods for pH, Moisture content, Sulfur dioxide and Total Ash have been referred to INSO 19623, New Compendium- FAO/WHO 2022, International Starch Institute Test Method and Specifications, INSO 19623, respectively. Recommending test methods other than ISO, may restrict the applicability of the standard. 


			These test methods may be detailed as Annex in the standard.


			





			BIS


			Page 3


			4.2 Chemical indices



Chemical indices shall comply with the requirements given in Table 2.


			Table 2, S.No. 1, pH


			Te


			The table indicates the limit/description of pH from 4.5-7.5 which is a broad range. Also, after the oxidation of starch is completed, the extract is generally neutralized, washed, and dewatered. Therefore, the pH of final product should be near to the neutral pH. 



It seems to be mistaken with extraction pH as indicated by this wide range. 



Also, it is better to mention in brackets the percent aqueous solution used for measuring pH in the case of powdered products. In this case, as the test method mentions 20g of sample in 80 ml distilled water which is equivalent to 20% aqueous solution so, pH (20% aqueous solution) may be mentioned in Table 2.


			Proposed pH : 6-7





			





			BIS


			Page 3


			4.2 Chemical indices





			Table 2, S.No. 2, Moisture Content


			Te


			Table 2 Chemical indices of Oxidized starch: The moisture content of 21% for potato starch, 15% for cereal starch and 18% for other starches seems to be too high for such powdered and hygroscopic products. Also, instead of a single value a range of moisture content (%) should be given. 


			Proposed limit of Moisture Content, Maximum 10% 


			





			BIS


			Page 3


			4.2 Chemical indices





			Table 2, 


			Te


			% cold water solubility and its limit may be included as one of the parameters under the Chemical indices of Oxidized starch






			Include the requirement of cold water solubility


Proposed % cold water solubility – 3 to 4 % 


			








1
MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)
** = ISO/CS editing unit



2
Type of comment:
ge = general
te = technical 
ed = editorial 



NB
Columns 1, 2, 4, 5 are compulsory.



page 1 of 1


FORM 13B (ISO) version 2001-09


1
MB = Member body / NC = National Committee (enter the ISO 3166 two-letter country code, e.g. CN for China; comments from the ISO/CS editing unit are identified by **)



2
Type of comment:
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te = technical 
ed = editorial 
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Annex I_AAP_2024-25.xlsx
FAD 16

		Sl No.		IS No.		TITLE/ SUBJECT		Category		Priority Grading		Stage as on date		Action to be taken		Remarks		Carried Over

		1		FAD/16/22980		Rice determination of the potential milling yield from paddy and husked rice		NWIP		Grade 9- NWIPs taken from ISO/IEC level		Published 		MS/Committee		FAD/16/22980		Yes

		2		IS 6663 : 1972		 Method for determination of angle of repose of grains		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		3		IS 9072 : 1978		 Method for determination of thermal conductivity of foodgrains		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		4		IS 10698 : 1983		 Method for determination of thermal diffusivity of foodgrains		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		5		IS 10699 : 1983		 Method for determination of specific heat of foodgrains		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		6		IS 6151 (Part 2) : 1971		Storage management code – Part 2 General care in handling and storage of agricultural produce and inputs		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		7		IS 6151 (Part 3) : 1976		Storage management code – Part 3 Specific care in handling and storage of agricultural produce and inputs		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		8		IS 9215 : 1979		Specification for outdoor steel bins for foodgrain storage		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		9		IS 631 : 1979		Specifications for outdoor aluminium foodgrain storage bins		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		10		IS 5606 : 1970		Specification for steel bins for grain storage		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		11		IS 7147 (Part 1) : 1973		Specification for steel bins for domestic storage: Part 1 Gharelu kothi		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		12		IS 8453 : 1977		Code of practice for construction of polyethylene embedded earthen bins for bulk storage of foodgrains		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		13		IS 5503 (Part 1) : 1969		General requirements for silos for grain storage: Part 1 constructional requirements		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		14		IS 7716 : 1975		Method for testing efficacy of fumigation for disinfestation of grains in domestic bins		Review 5 year		Grade 7- Proposal from any other stakeholder		Under Publication		MS/Committee		FAD/16/24620		Yes

		15		IS 609 : 2020		Improvement of Existing Structures Used or Intended to be Used for Food Grain Storage — Code of Practice ( First Revision )		Review 5 year						MS/Committee				No

		16		IS 6151 (Part 1) : 2020		Storage Management Code Part 1 Terminology ( First Revision )		Review 5 year						MS/Committee				No

		17		IS 5503 (Part 2) : 2020		General Requirements for Silos for Grain Storage Part 2 Grain Handling Equipment and Accessories ( First Revision )		Review 5 year						MS/Committee				No
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		Sl No.		IS No.		TITLE/ SUBJECT		Category		Priority Grading		Stage as on date		Action to be taken		Remark		Carried Over

		1		-		Bakery Slicer — Specification		NWIP		Grade 7- Proposal from any other stakeholder				Intern				No

		2		-		Cereals and cereal products — Common wheat (Triticum aestivum L.) — Determination of Alveograph properties of dough at constant hydration from commercial or test flours and test milling methodology (Adoption of ISO 27971:2023 )		NWIP		Grade 11- NWIPs taken from ISO/IEC level		WC-Draft				FAD/24/24277		Yes

		3		IS 12741 : 1989		Bakery products — Methods of sampling		Pre 2000		Grade 7- Proposal from any other stakeholder				Intern				No

		4		IS 9373 : 1979		Glossary of terms relating to bakery industry		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		5		IS 9216 : 1992		Nutrition and nutritious foods glossary of terms		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		6		IS 9328 : 1989		Confectionery industry glossary of terms		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		7		IS 14367 : 1996		Food processing machinery — Planetary mixers — Safety and hygiene requirements		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		8		IS 14366 : 1996		Food processing machinery—Dough mixers — Safety and hygiene requirements		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		9		IS 12230 : 1987		Specification for sandwich bread moulds		Pre 2000		Grade 7- Proposal from any other stakeholder				Consultant				No

		10		IS 5059 : 1969		Code for hygienic conditions for large scale biscuit manufacturing units and bakery units (second revision)		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		11		IS 7802 : 1975		Code of hygienic conditions for sweetmeat shops		Pre 2000		Grade 7- Proposal from any other stakeholder				ARP				No

		12		IS 12516 (Part 2): 2017		Methods of test for determination of physical characteristics of doughs made from wheat flour Part 2 Rheological properties using an extensograph		Review 5 year		Grade 7- Proposal from any other stakeholder		WC-Draft		MS/Committee		FAD/24/22212
[Taken up for review with IS 12516 (Part 1) : 2018]		Yes

		13		IS 12516 (Part 1) : 2018 /ISO 5530-1 : 2013		Methods for determination of physical characteristics of doughs made from wheat flour: Part 1 water absorption and rheological properties using a farinograph (second revision)		Review 5 year		Grade 7- Proposal from any other stakeholder		WC-Draft		MS/Committee		FAD/24/22211		Yes

		14		IS 12516 (Part 4) : 1996
ISO 27971:2008		Method for determination of physical characteristics of doughs made from wheat flour: Part 4 rheological properties using an alveograph (First Revision)		Review 5 year						MS/Committee				No

		15		IS 14366 : 1996		Food processing machinery - Dough mixers - Safety and hygiene requirements		Review 5 year						MS/Committee				No

		16		IS 14367 : 1996		Food processing machinery - Planetary mixers - Safety and hygiene requirements		Review 5 year						MS/Committee				No
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