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ITEM 0 GENERAL
0.1 Welcome by Secretariat

Ms. Lavika Singh, Scientist-C/ Deputy Director, Food Hygiene, Safety Management and Other Systems Sectional Committee, FAD 15 to the 21st meeting of the committee. Ms. Singh introduced herself as a new member secretary of the FAD 15 to the members. Requesting for support from the committee, Ms. Singh lauded the work done by the various members and urged for fruitful and conclusive deliberation on the issues raised in the agenda.
0.2 Opening Remarks by the Chairperson, FAD 15

Dr. C. N. Ravishankar, Director & Vice Chancellor ICAR-Central Institute of Fisheries Education Mumbai and Chairperson, Food Hygiene, Safety Management and Other Systems Sectional Committee, FAD 15 in his opening remark extended a warm welcome to all the members to the 21st meeting of the Committee and also welcomed to new member secretary of FAD 15 Ms. Lavika Singh. He appreciated the contribution and efforts of the former member secretary of FAD 15 Ms. Varsha Gupta Scientist-E, BIS. He appreciated the contribution of the members under FAD 15 and requested to all the members to provide their inputs, thoughts and suggestions in different work of the committee.

ITEM 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING 
1.1 The committee noted that the minutes of the 20th meeting of Food Hygiene, Safety Management and Other Systems Sectional Committee, FAD 15 held on 15 April 2024 in hybrid mode were circulated to members through BIS Portal on 28 June 2024. As, no comments were received, the committee approved the minutes of 20th meeting without any further modification.

ITEM 2 PLANNING FOR THE 2024-25

2.1 Rolling Annual Action Plan for 2024-25	
The committee reviewed the Annual Action Plan (AAP) for the year 2024-25 as enclosed at Annex 1 of the agenda and noted that many projects are still pending at the end of FAD 15. Following deliberations, the secretariat requested all the members to expedite he task allocated to them for timely completion of projects mentioned in AAP.

2.2 Annual Calendar of Technical Committee Meetings – The committee modified the Annual Meeting Calendar for the year 2024-25 as under:
	Planned frequency (Months)
	May 2024
	August 2024
	December 2024
	March 2025

	Scheduled 
	15 April 2024
(BIS, HQ) 
	13 September 2024
(Virtual Meeting)
	11 December 2024
	07 March 2025
(Physical meeting)



2.3 The committee noted that BIS is encouraging Sectional Committees to take up R&D project either on standardization on new subject or for revision of existing standard on the basis of empirical data and scientific insights. 

ITEM 3 SCOPE, ACTIVITIES & COMPOSITION OF FAD 15
3.1 Scope & Activities of the Committee
3.1.1 The committee noted the scope and POW of FAD 15 mentioned at Annex III of Agenda and after due deliberation, the committee decided currently no more modification is required in the scope.
3.1.2 The committee noted the information provided under 3.1.2 of the agenda regarding approval of FADC for withdrawal of following Indian Standards in view of the detailed deliberations held during 19th meeting of FAD 15: 
i) IS 7655: 1975, Code of Practice for Food Advertising
ii) IS 7688 (Part 1): 1975, Code of practice for labelling of pre-packaged foods Part 1:  General Guidelines 
iii) IS 7688 (Part 2): 1976, Code of practice for labelling of pre-packaged foods Part 2:  General Guidelines on claims 
iv) IS 7688 (Part 3): 1976, Code of practice for labelling of pre-packaged foods Part 3:  Nutritional labelling
v) IS 10973: 1984 Code for hygienic conditions for food hawkers

3.2 Composition of the Committee
3.2.1 The committee noted the information and took the following decisions with respect to composition of FAD 15:
	Sl No.
	Name of the Organization
	Decision taken in 21st meeting

	a) 
	i) Confederation of Indian Food Trade and Industry, New Delhi
ii) National Council for Hotel Management and Catering Technology, Noida
iii) Quality Care Services Private Limited, New Delhi
iv) The Federation of Hotel and Restaurant Associations of India, New Delhi
	The committee decided recommending FADC to withdraw the nomination of following organizations due to their absence in last two or more meetings, consecutively, including no participation in the work of the Committee

	b) 
	Defence Food Research Laboratory, Mysore
	The committee decided recommending FADC to Co-opt the organization. 



[bookmark: _heading=h.3znysh7]3.2.2 The committee noted the information and modified in composition of various panels under 15 as follows:
	Sl No.
	Panel
	Decision taken in 21st meeting

	a) 
	FAD 15/ Panel 5 
Formulation of Indian Standard on 'Guidelines for the Hygienic Design, Construction and Layout of Food Processing Factories' Panel
	FAD 15 decides to rename FAD 15/ Panel 5 as FAD 15/ Working Group 1 

	b) 
	FAD 15/ Panel 8 
Review and revision of IS 2491 : 2013, IS 15000 : 2013 and IS 14134 : 1993
	FAD 15 decides to rename FAD 15/ Panel 8 as FAD 15/ Working Group 2 

	c) 
	FAD 15/ Panel 9
Review and Revision of IS 7799 : 1975, Code for preservation of vitamins in foodstuffs

	FAD 15 decides to rename FAD 15/ Panel 9 as FAD 15/ Working Group 3 



3.2.3 Co-option request received through BIS Portal
The committee reviewed the co-option request received through BIS Portal and decided as under:

	Sl. No.
	Name
	Organization
	Decision of the committee

	1. 
	Shri Doniparthi Srinivasulu

Technical Manager
	Focus International Consultants
	The committee decided to reject the co-option request due to lack of expertise

	2. 
	Shri Himanish Das
	Emami Agrotech Ltd
	The committee decided to reject the co-option request due to lack of expertise

	3. 
	Shri Y L Paruchuri

Managing Director
	Krysl Labs Pvt Ltd
	The committee decided to reject the co-option request due to lack of expertise

	4. 
	Shri Mohammad Mushtaque

Lab Incharge
	Fair Exports India Pvt Ltd Lulu Group of International
	The committee decided to reject the co-option request due to lack of expertise

	5. 
	Dr G Jeyasekaran

Director of Research (Retd)
	Formerly with Tamil Nadu Dr. J. Jayalalithaa Fisheries University
	The committee decided to reject the co-option request since, there are already 3 members in FAD 15, in personal capacity 

	6. 
	Shri Sanjay Bhandari

Owner
	SB Consulting
	The committee decided to reject the co-option request due to lack of technical expertise

	7. 
	Shri Gautam Singh

Assistant Manager Regulatory Affairs
	QVC Certification Services Private Limited
	The committee decided to reject the co-option request due to lack of technical experience as compared to existing members in the committee

	8. 
	Shri Siddharth Vaid

District Resource Person
	Ministry of Food Processing Industries, New Delhi
	The committee decided to reject the co-option request due to lack of technical experience as compared to existing members in the committee

	9. 
	Shri Honest Raj R

Associate Team Member
	Jubilant Food Works Limited, Noida
	The committee decided to reject the co-option request due to lack of technical experience as compared to existing members in the committee

	10. 
	Swati Gopalrao Waghmode

Food safety and hygiene professtional
	Elior Food Services LLP
	The committee decided to reject the co-option request due to lack of technical experience as compared to existing members in the committee

	11. 
	Shri Rajan singh

Chairman
	Al Rizvia Madadgar Trust Basti Vikas Kendra Government of Delhi
	The committee decided to reject the co-option request due to lack of technical expertise

	12. 
	Ms. Mandira Biswas

PGT(Physics)
	KV Puri
	The committee decided to reject the co-option request due to lack of technical expertise

	13. 
	Shri Nishith

	Individual Capacity
	The committee decided to reject the co-option request since, there are already 3 members in FAD 15, in personal capacity



TEM 4 REVIEW OF INDIAN STANDARDS	
4.1 The committee noted the information provided under 4.2 of the agenda and after due deliberation, the committee to allocated IS 17453 : 2020 ‘Food Safety and Hygiene - Code of Practice for Food Businesses during Epidemic/Pandemic Situations with Specific Reference to COVID-19’ to experts as follows:

1. Dr Visvanathan Rangaraju - In Personal Capacity
2. Dr B. Madhusudana Rao - ICAR - Central Institute for Fisheries Technology, Kochi
3. Dr Khurshid Alam Khan - Confederation of Indian Industry, New Delhi
4. Ms. Chinmayee Deulgaonkar – Association of Certification Bodies of India, Mumbai

Further, the committee decided to circulate the compiled recommendations of above nominate experts by 15 November 2024.

4.3 Revision of Pre 2000 Indian Standards 
4.3.1 The committee noted the list of Pre 2000 Standards under FAD 15 and took the following decisions with respect to following Pre 2000 Indian Standards:

	S.No.
	IS Number
	IS Title
	Allocated to/Status
	Decision taken

	1
	IS 10973 : 1984
	Code for hygienic conditions for food hawkers
	FADC approved the withdrawal
	The committee noted the information

	2
	IS 14134 : 1994
	Code for hygienic practices for units for processing and handling of quick frozen foods
	FAD 15/ Panel 8
	The committee noted the information and request to FAD 15/ Panel 8 to provide the draft revision by 15 October 2024.

	3
	IS 7655 : 1975
	Code of practice for food advertising
	FADC approved the withdrawal
	The committee noted the information

	7
	IS 7688 (Part 1) : 1975
	Code of practice for labelling of prepackaged foods: Part 1 general guidelines
	FADC approved the withdrawal
	The committee noted the information

	4
	IS 7688 (Part 2) : 1976
	Code of practice for labelling of prepackaged foods Part 2 Guidelines on Claims
	FADC approved the withdrawal
	The committee noted the information

	5
	IS 7688 (Part 3) : 1976
	Code of practice for labelling of prepackaged foods: Part 3 nutritional labelling
	FADC approved the withdrawal
	The committee noted the information

	6
	IS 7799 : 1975
	Code for preservation of vitamins in foodstuffs
	FAD 15/ Panel 9
	See 5.1



ITEM 5    DRAFT INDIAN STANDARD UNDER DEVELOPEMENT

5.1    Draft Revision of IS 7799 : 1975 ‘Code for preservation of vitamins in foodstuffs’

As decided in the last meeting of FAD 15, Dr. SubbaRao M Gavaravarapu, NIN had submitte dthe draft revision to secretariat vide mail dated 12 August 2024. The same was sent to Chairperson, FAD 15 for review. Chairperson, FAD 15 has modified the draft revision (attached below as Annex VI) and also provided comments as under:



“I feel the advanced nonthermal processing techniques can be added under the heading of industrial processing. Similarly, a separate section is needed on industrial packaging. 
Also, the document is mainly focusing on fruits and vegetables and cereals. Oils and Fats, Milk etc. are missing. There should be a section on handling and processing of oils.”

The committee noted the information provided under 5.1 of the agenda and after due deliberation, the committee to allocates the different portions of the above draft to the experts as follows:

	Sl No.
	Subject under IS 7799 : 1975
	Allotted to

	a) 
	Guidelines for Industrial Processing
	CSIR - Central Food Technological Research Institute, Mysore
ICAR - Central Institute for Fisheries Technology, Kochi

	b) 
	Guidelines for Industrial packaging
	Dr George Ninan - ICAR - Central Institute for Fisheries Technology, Kochi

	c) 
	Guidelines for processing of Oils and Fats
	Dr Prabodh S. Halde - Marico Limited, Mumbai

	d) 
	Milk
	Sh Anuj Koundal - Mother Dairy Fruit and Vegetable Private Limited, Noida



Further, the committee decided to circulate the above draft among committee members for a period of 7 days for seeking comments.

5.2 Revision of IS 16066: 2017 Street Food Vendors - Food Safety Requirements

The committee noted the information provided under 5.2 of the agenda regarding allocation of task of revision of IS 16606 to Prof Indira Chakravarty and decided to send a reminder to Prof Chakravarty for expedition of task.

ITEM 6 NEW WORK ITEM 

6.1    Guidance documents for labelling, claims, display, advertising and marketing of food and agricultural products

The committee noted the information provided under 6.1 of the agenda and after due deliberation, the committee requested the FAD 15/ Panel 4 to convene meeting on priority for expedite the task.

6.2 Guidelines for the Hygienic Design, Construction and Layout of Food Processing Factories
The committee noted the information provided under 6.2 of the agenda and the committee decided to circulate the working draft received from Prof R Visvanathan into P-draft among the Committee members for a period of 21 days for seeking comments.

6.3 Indian Standard on Vegetarian Quality Assurance

The committee noted the information provided under 6.3 of the agenda regarding dropping of new subject for standardization on Vegetarian Quality Assurance proposed by Sattvik Council of India.
 
6.4 Adoption of Codex Standards

The secretariat presented the proposal to adopt following Codex standards in its 20th meeting:

The committee noted the information provided under 6.4 of the agenda and after due deliberation, the committee to allocates the task of the above draft to the experts as follows:
 
	Reference
	Title
	Allocated to

	CXG 61-2007
	Guidelines on the application of general principles of food hygiene to the control of Listeria monocytogenes in foods
	1. Dr B. Madhusudana Rao - ICAR - Central Institute for Fisheries Technology, Kochi
Due Date – 30 October

	CXG 73-2010
	Guidelines on the application of general principles of food hygiene to the control of pathogenic Vibrio species in seafood
	1. Dr B. Madhusudana Rao - ICAR - CIFT, Kochi
2. 2.	Sh Angshuman Saha - EIC of India, New Delhi
Due Date – 30 October

	CXG 79-2012
	Guidelines on the application of general principles of food hygiene to the control of viruses in food
	1. Dr Himani Dhanze - ICAR - (IVRI)
Due Date – 30 October

	CXG 88-2016
	Guidelines on the application of general principles of food hygiene to the control of foodborne parasites
	-



6.5 Other NWIPs Taken up in last meeting 

The Committee, in its 20th meeting deliberated upon the and identified following new subjects to be worked upon by the Committee, along with the name of the proposer and mode of action to work upon for formulation of Indian Standards:
	Sl. No.
	NWIPs Taken up in last meeting
	Decision taken in 21st meeting

	1. 
	Code of Hygienic Condition required for sweets prepared by local sweet shops (HACCP based approach) – Prof Dr Indira Chakravarty – R&D
	Committee decided to send a reminder to Prof Dr Indira Chakravarty for submitting Terms of Reference for initiating R&D project.

	2. 
	Code of Practice for Packing, Transportation of Door Delivered Foods - To take care of food safety criteria of door delivered foods –  Smt Chinmayee Deulgaonkar– R&D
	Committee decided to send a reminder to Smt Chinmayee Deulgaonkar for submitting Terms of Reference for initiating R&D project.

	3. 
	Code of Practice for hygienic conditions required for the processing of fermented products from northeast– Dr George Ninan – R&D
	Committee decided to circulate Terms of Reference (ToR) submitted by the proposer among the committee members for period of 7 days for seeking comments. In case no comments are received during the period, the ToR will be upload on BIS portal for inviting proposals for R&D Project.

The committeea further nominated following experts for evaluation of R&D proposals: 
i) Dr. R Visvanathan
ii) Dr. Himani

	4.          
	Code of Practice for hygienic conditions required for the processing of expelled oil – Dr Prabodh Halde – New document through Panel
	Committee decided to send a reminder to Dr Prabodh Halde for submitting working draft on the subject.

	5. 
	Code of Practice for hygienic conditions for solid, liquid waste/garbage management of street food system - Prof Dr Indira Chakravarty – R&D
	Committee decided to send a reminder to Prof Dr Indira Chakravarty for submitting Terms of Reference for initiating R&D project.

	6. 
	Guideline on writing good sanitary operating procedures / good documentation practices for food industry – Smt Chinmayee Deulgaonkar – New document through Panel
	Committee decided to send a reminder to Smt Chinmayee Deulgaonkar for submitting Working draft on the subject.

	7. 
	Code of Hygienic Practices for Restaurant and Cloud Kitchens – Sh Kaustubh Korde – R&D
	Committee decided to circulate Terms of Reference (ToR) submitted by the proposer among the committee members for period of 7 days for seeking comments. In case no comments are received during the period, the ToR will be upload on BIS portal for inviting proposals for R&D Project.

The committee further nominated following experts for evaluation of R&D proposals: 
iii) Dr. R Visvanathan
iv) Dr. Seema Shukla

	8. 
	Guideline document for the food safety and hygiene at home – Prof Dr Indira Chakravarty – New document through Panel
	Committee decided to send a reminder to Prof Dr Indira Chakravarty for submitting Working draft on the subject.



ITEM 7 DRAFT INDIAN STANDARDS UNDER PUBLICATION

The committee noted the information provided under 7 of the agenda regarding the list of draft Indian Standards under publication. 

ITEM 9      INTERNATIONAL ACTIVITIES
9.1 The committee noted the information regarding participation of FAD 15 in ISO and scope and programme of work of  ISO/TC 34/SC 17 and ISO/TC 34/SC 20

9.2 The committee noted that Sh. Satish Kumar Gupta, ACBI, Mumbai and Sh. Wasi Asgar, EIC, New Delhi have been participating in ISO/TC 34/SC 17/AG 2 - Communication on the ISO 22000 family of standards ISO/TC 34/SC 17/WG 11 - Prerequisite programmes on food safety.

9.3 Participation in 14th Plenary meeting of ISO/TC 34/SC 17 scheduled to be held on 01 November 2024 at Lima, Peru

The Committee noted the information given under Item 9.4 of agenda regarding upcoming (14th) plenary meeting of ISO/TC 34/SC 17 scheduled on 01 November 2024 at Lima, Peru in physical mode and the Plenary meeting will be preceded by meeting of ISO/TC 34/SC 17/WG 11 'ISO 22002-series' and ISO/TC 34/SC 17/WG 8 'ISO 22000' on 28 to 29 October 2024 and 30 to 31 October, respectively. Following deliberations, the committee decided that the following Indian delegation may participate in the meetings, under own funds:

i) Dr. Wasi Asghar, EIA Kochi
ii) Dr. Satish Kumar Gupta, ACBI, Mumbai (Virtual mode)


ITEM 10    ANY OTHER BUSINESS

10.1 There being no any other business for discussions, the meeting ended with a vote of thanks 
by secretariat to the Chairperson and committee members. 


























ANNEX 1
ATTENDANCE OF FOOD HYGIENE, SAFETY MANAGEMENT & OTHER SYSTEMS SECTIONAL COMMITTEE, FAD 15

Date: 13th September 2024                                                                           Venue: BIS, New Delhi
	Sl.
No.
	Organization Represented
	Member(s)

	1. 
	ICAR - Central Institute of Fisheries Education, Mumbai
	Dr. C. N. Ravishankar 
(Chairperson)

	2. 
	Association of Certification Bodies of India, Mumbai
	Sh. Chinmayee Deulgaonkar
Sh. Satishkumar Gupta

	3. 
	CSIR - Central Food Technological Research Institute, Mysore
	Dr. Usharani Dandamudi

	4. 
	Confederation of Indian
Industry, New Delhi
	Sh. Sam John
Dr. Khurshid Alam Khan

	5. 
	Consultants Consortium of Chennai, Chennai
	Sh. Appaji Rao
Sh. Kaustubh Arun

	6. 
	Consumer	Action	and Network Society, Jaipur
	Dr. Anant Sharma

	7. 
	Export Inspection Council of India, New Delhi
	Sh. Wasi Asghar 

	8. 
	ICAR - Central Institute for Fisheries Technology, Kochi
	Dr. George Ninan

	9. 
	ICAR - Indian Veterinary Research	Institute, Izzatnagar (IVRI)
	Dr. Himani Dhanze

	10. 
	Marico Limited, Mumbai
	Dr. Prabodh S. Halde

	11. 
	Marine Products Export Development Authority, Kochi
	Sh. Rakesh Thomas Kurian

	12. 
	Mother Dairy Fruit and Vegetable	Private Limited, Noida
	Sh. Anuj Koundal

	13. 
	TIC	Council	India, Gurugram
	Dr. Seema Shukla

	14. 
	Voluntary	Organisation in Interest of Consumer Education	(VOICE), New Delhi
	Sh. H. S. Wadhwa

	15. 
	In Personal Capacity
	Dr. Visvanathan Rangaraju
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Indian Standard

CODE FOR PRESERVATION OF
VITAMINS IN FOODSTUFFS

0. . FOREWORD

0.1

This Indian Standard was adopted by the Indian Standards Institution on 30th  September 1975, after the draft finalized by the Food Hygiene, Sampling, and Analysis Sectional Committee had been approved by the Agricultural and Food Products Division Council.

0.2

Vitamins are organic compounds present in small amounts in natural foodstuffs and are essential for health. They are broadly classified into two groups, namely, fat soluble and water soluble. Vitamins A, D, E and K are fat soluble while the vitamins B complex and C are water soluble, and K are fat soluble, and K are fat soluble, while the vitamins B complex and C are water-soluble. These vitamins are affected by the various processes to which foodstuffs are subjected from the time of harvesting until they are consumed. Loss of vitamins during handling, transport, and processing is generally a result of their sensitivity to oxygen, light, heat, and the pH of the medium during processing.  Any method of preparation that disturbs the natural cell organization, such as peeling, chopping, cutting, etc, tends to increase the losses. Presence of some of the trace elements like iron and copper may also catalyse the loss of vitamins.

0.3

In this code an attempt has been made to suggest ways of preservation of vitamins during various processes to which foodstuffs are subjected. Adherence to the practices suggested in this code will help conserve a considerable amount of vitamins contained in foods which otherwise go that otherwise go to waste. This will also help in educating the consumers and manufacturers for better utilization of availableeducate consumers and manufacturers on the better utilization of the nutrients contained in foods.



1. SCOPE

1.1

This standard prescribes conditions and practices of handling, transport, processing, packaging, and storage of foodstuffs for preservation of vitamins contained or inherently present in them.

2. GENERAL CHARACTERISTICS OF VITAMINS

2.1 Fat-Soluble Vitamins

2.1.1

Carotene and Vitamin A (Retinol)—Stable under an inert atmosphere, but loses activity when heated in the presence of oxygen; completely destroyed when oxidized, dehydrated, or dehydrogenated; more sensitive to ultraviolet than other wavelengths of light. It is stable at neutral and alkaline pH, but unstable in acidic medium. It is oxidized by fat pyroxidases and in peroxidases and in the presence of traces of copper.
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2.1.2

Vitamin D—Stable in neutral and acidic pH; unstable in alkaline pH, and sensitive to air, light, and heat. Vitamin D crystals are stable when stored in amber glass bottles. No loss occurs through processing and storage.

2.1.3

Vitamin E (Tocopherol)—Stable to vigorous boiling in acid in the absence of oxygen, and quite stable to visible light, but unstable at room temperature in the presence of oxygen, alkalis, ferric salts, and ultraviolet light. Esters of tocopherols are more stable than the free forms.	Comment by Niladri Chatterjee: Will it be appropriate to write about the tocopherol isomers?

2.1.4

Vitamin K—Stable to heat and reducing agents but sensitive to alcoholic alkalis, oxidizing agents, strong acids, and light.

2.2 Water-Soluble Vitamins

2.2.1

Thiamine (Vitamin B1)—Stable in acid medium, but unstable in air especially at alkaline pH and high temperature, especially in presence of air; destroyed by the addition of alkalis and food preservatives like sulphites, and by autoclaving, baking, and roasting (10 to 15 percent).

2.2.2

Riboflavin (Vitamin B2)—Sensitive to light, and the rate of destruction increases with a rise in pH and increase in temperature. Stable to heat if in dry form, or in acid medium.

2.2.3

Niacin (Nicotinic Acid)—Nicotinamide is partially hydrolyzed by alkali but the resulting nicotinic acid has the same biological activity. Nicotinic acid is generally stable to air, light, heat, acids and alkalis. It is released by lengthening baking time, time of treatment, heat and pressure.

2.2.4

Pantothenic Acid—Most stable between pH 5.5 and 7.0; is rapidly hydrolyzed under stronger acidic or alkaline conditions. It is sensitive to dry heat, hot acid and hot alkali but unaffected by light and air.

2.2.5

Pyridoxine, Pyridoxal and Pyridoxamine (Vitamin B6)—All the three forms are sensitive to ultraviolet light when in neutral or alkaline solution. These are not very stable to heat and are destroyed by exposure to heat, light and alkaline solution.

2.2.6

Folic Acid—Stable during boiling at pH 8 for 30 minutes, yet large losses occur during autoclaving in acids and alkalis. This destruction is accelerated by oxygen and light.

2.2.7

Cobalamin (Vitamin B12)—Stable in neutral, acidic, and alkaline pH, acid and alkali, stable as well toas heat, but sensitive to air, oxygen and light.

2.2.8

Ascorbic Acid (Vitamin C)—Fairly stable in acid solution, but decomposes when exposed toin light. The decomposition is accelerated by the presence of alkalis, oxygen, copper and iron. Unstable to heat. It is a particularly sensitive vitamin and is easily destroyed.



2.3 Modern Processing Techniques 2.3.1 Include newer processing techniques such as high-pressure processing (HPP), pulsed electric field (PEF) processing, and ultraviolet (UV) light treatment. These methods can help preserve vitamins more effectively while maintaining food safety. 2.3.2 Provide guidelines on optimal parameters for these techniques to minimize vitamin loss while ensuring microbial safety.	Comment by SubbaRao M Gavaravarapu: Suggested by Dr Prabodh Halde
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3. PRESERVATION OF VITAMINS DURING PREPARATION FOR COOKING AND PROCESSING

3.1 Selection, Handling and Preparation of Fresh Vegetables

3.1.1

Green vegetables should be obtained as fresh as possible and should be used as early as possible. Leafy green vegetables, when refrigerated, retain more than 90 percent of the vitamin C and vitamin A value for 24 hours. Levels of these nutrients drop to 75 percent after storage for several days. Fresh green vegetables lose much vitamin CG even in a day or two when stored at room temperature. For example, spinach may lose three-quarters of its vitamin C in two days.

3.1.2

Leafy green vegetables should be kept in a cool and damp place to reduce wilting, as dry heat results in serious losses of vitamin C in succulent vegetables.

3.1.3

Precautions should be taken to avoid damage through crushing or bruising during handling, transport and storage.

3.1.4

Vegetables should be washed before peeling and cutting and not after. Washing and soaking after peeling or cutting results in a loss of water-soluble vitamins.

3.1.5

Peeling should be done thin rather than thick since removal of thick peelings results in a proportional loss of vitamins.

3.1.6

Vegetables should be cut into large pieces rather than small so that less surface-area is exposed to the atmosphere for oxidation. Vegetables should be cut and sliced immediately before cooking. Exposing cut vegetables to strong sunlight gradually destroys vitamins. Keep the skins on wherever possible.

3.1.7

Vegetables for salads should be washed thoroughly under running water before peeling and cutting. They should be shredded or finely chopped just before serving to conserve vitamin C. 

3.1.8

Green peas, beans and other immature seeds retain vitamin C to a greater extent when they are present in their pods rather than when shelled. Similarly cabbage in a solid head will retain its vitamins longer than a cabbage pre-shredded.

3.1.9

The dark green outer leaves of cabbage, lettuce, etc, are very rich in vitamin A. So are the green tops of vegetables like the radish, beet root, carrot, knol khol, etc. In preparing such vegetables, these highly nutritious portions should not be thrown away. Cabbage shredded with a sharp knife will retain vitamin C longer than cabbage cut on shredder or with a dull knife.

3.1.10 Processing methods such as steaming, roasting, grilling or boiling tend to preserve nutrients, especially water-soluble vitamins, when compared to boiling. 

 

3.1.11 Avoid reheating cooked foods. If necessary, use methods such as microwaving, steaming or pressure cooking, which result in lesser nutrient loss compared to boiling. Reheat only the amount of food that is needed.

 

3.1.12 Using a minimal amount of cooking liquid will help reduce the loss of water-soluble vitamins. Use leftover liquid as stock in soups and gravies.

 

3.1.13 Avoid using agents such as baking soda to retain colour, which may reduce the riboflavin and vitamin C content in food.



3.2 Selection, Handling and Preparation of Fruits

3.2.1

Fruits should be washed before cutting; soaking or washing after peeling and cutting results in a loss of water-soluble vitamins.
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3.2.2

Fruits should be cut into bigger pieces as with small pieces a greater area is exposed to atmospheric oxidation. Exposure to sunlight destroys many vitamins.

3.2.3

Use raw fruits whenever possible. Fruits should be cut and peeled immediately before processing or serving. Store cut fruits in opaque containers with lids to prevent loss of photosensitive vitamins and to prevent oxidation due to exposure to air.	Comment by SubbaRao M Gavaravarapu: Suggested by Dr. Prabodh Halde



3.3 Incorporation of Protective Packaging 3.3.1 Explore the use of advanced packaging materials and technologies like modified atmosphere packaging (MAP) and active packaging with oxygen scavengers or antioxidants to extend the shelf life of vitamin-rich foods.





4. PRESERVATION OF VITAMINS DURING HOME-COOKING OF FOODS

4.1 General Considerations

4.1.1

Use a pan with a flat bottom, a tight-fitting lid, diameter suited to the size of the heat source and volume suited to the amount of the food being prepared.

4.1.2

Certain methods of cooking also conserve vitamins. Roasting of food materials, such as coffee and fenugreek seeds increase both the free and total niacin in the product. Pressure cooking conserves the vitamins present in foodstuffs.

4.1.3

A good home practice is to utilize and not throw away the fluid portions of the contents of canned foods, since these contain large percentages of the water-soluble vitamins.

4.1.4

If frozen foods are to be cooked before serving, these should not be defrosted earlier but only just before the cooking to protect flavour, appearance and food value. Frozen fruits to be served without cooking should be defrosted as close to the time of serving as possible.

4.1.5

Water-soluble vitamins are more stable in the presence of acid. Vinegar and tamarind water can, therefore, be added with advantage during cooking or preservation. Addition of alkali or sodium bicarbonate hastens destruction of these vitamins.

4.1.6

Steeping of fresh vegetables in water for a long time should be avoided. A minimum lapse of time between harvesting and cooking or processing and serving is essential to get the highest nutritive value out of vegetables.

4.2

Green Vegetables—The following guidelines should be adhered to while cooking vegetables.

4.2.1

The water-soluble vitamins diffuse out when vegetables are boiled; the more the water the more serious will this loss be. Leafy vegetables cooked in just enough water will lose only half as much vitamins B and C as when these are cooked in an excessive amount of water. Therefore, use the smallest possible amount of water for cooking. In fact fact, green leafy vegetables should be cooked in their own water content. Keep the water boiling before adding vegetables. Add salt to water before adding vegetables. Water-soluble vitamins keep remarkably well in frozen foods. Sulphur dioxide is useful in protecting the vitamins
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4.2.2

Add vegetables a little at a time so as to keep water constantly boiling. If vegetables are put into cold water, the destruction of vitamins is accelerated during the short interval before the water is brought to a boil. Cook vegetables no longer than is necessary to make them tender. The longer a vegetable is cooked the greater will be the destruction of vitamins. Seasonings like butter, sauce, etc, should usually be added at the end of the cooking period.

4.2.3

Fry vegetables briskly in a small quantity of hot oil and a tea-spoonful of salt. Add a small quantity of boiling water and let it stand for a short period in a closed container. Keep the lid on so that no steam escapes. When the vegetables are cooked, only very little water should be left, most of it having been absorbed.

4.2.4

If after cooking there is water left which is not needed for a particular preparation, use this water either for cooking the next batch or use it for preparation of soups or gravies, or use it for kneading dough for CHAPATI. This helps to utilize valuable vitamins and minerals present in green vegetables.

4.2.5

Plan cooking so that vegetables are served immediately after these are cooked. Do not allow cooked vegetables to stand on a hot plate or fire for long time. Keeping vegetables hot after these have been cooked greatly reduces the amount of vitamins these contain. In fact losses occur even when stored at room temperature or in refrigerator. The loss of vitamins in most of the cooked vegetables is considerable.



4. 2.6 Utilization of Nutrient Fortification Strategies 4.2.6.1 Consider including recommendations for nutrient fortification to compensate for inevitable vitamin losses during cooking and processing.	Comment by SubbaRao M Gavaravarapu: Suggested by Dr Prabodh Halde





4.3 Cooking of Rice , Pulses and Millets



4.3.1

Washing—As far as possible, washing of rice should be avoided. Washing removes thiamine, riboflavin and niacin. Alkaline water enhances the loss of vitamins. Unpolished rice may be washed to rid of impurities.

	Soaking pulses and millets helps in reducing anti nutrient factors, improves digestibility, removes trypsin inhibitors, proteolytic enzyme inhibitors, phytate and tannin content, as well as increases protein digestibility. Millets have a higher proportion of anti-nutritional factors compared to rice and pulses, hence, it is essential to properly cook them after soaking.







4.3.2

Parboiling—Parboiled rice contains 3 to 4 times as much vitamins as raw rice of the same variety milled and processed to the same degree. Hence its use is nutritionally advantageous. Less of vitamins are lost during washing of parboild rice. Fewer vitamins are lost during the washing of parboiled rice.



4.3.3

Draining of Cooked Rice—Approximately 25 percent of the vitamins of rice is diffused out with cooking water. The combined effect of processing, washing and cooking of the polished rice leads to a nearly complete loss of vitamins, while parboiled rice, still retains most of these vitamins even when the cooking water is discarded.

4.4

Sprouting—Germination of pulses in general enhances the vitamin content especially vitamins of B group, C and E. It is recommended that pulses should be consumed after sprouting.
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4.5

Fermentation—Fermentation of foods for the preparation of IDLI, DOSA, DHOBELA, KHAMAN, etc, results in a substantial increase in vitamins of B group. Millets show an improved vitamin profile post-germination and fermentation. Flours of such millets may prove beneficial in improving protein digestibility and bioavailability.



4.6

Pickling—Pickling of fruits and vegetables also preserves a considerable amount of vitamins. Pickled AMLA (Indian gooseberry) conserves vitamin C while carrots preserve vitamin A.

4.7

Baking—Baking results in the loss of a considerable amount of vitamins. Some protein is also rendered unavailable.

4.8

Frying—Frying results in some loss of vitamins. Frying at high temperatures results in the loss of heat-labile vitamins.



5. COMMERCIAL PROCESSING

5.1 Dehydration

5.1.1

Moderate losses of vitamins occur during dehydration. Retention of vitamins, such as carotene and vitamin C is higher in spray-dried or freeze-dried fruits or vegetables than in sun-dried.

5.1.2

Losses of vitamin C during dehydration are extensive especially in vegetables. Vitamin C is the most difficult of vitamins to preserve during dehydration and blanching of vegetables.



5.1.3  Sun drying is a traditional method of food preservation. It can lead to significant losses of vitamin C, and some B vitamins (thiamine, B1 and riboflavin, B2) in food. Vitamin A, particularly in the form of beta-carotene found in fruits and vegetables, is relatively stable during sun drying.





5.2 Canning

5.2.1

High-temperature short-time blanching is more conducive to-retention of water-soluble vitamins than other procedures.

5.2.2

In products like canned citrus fruits, pineapple and tomatoes, and in the juices prepared from these fruits, vitamin C is retained in processing and storage.

5.2.3

Canning itself is not detrimental to vitamin A and carotene but losses occur during storage.

5.3

5.3.1 Milling—Considerable losses of vitamins occur during milling of cereals and pulses. Some vitamin-containing fractions are also lost in this operation. Whole-cereal flours (ATTA) are nutritionally superior as compared to milled flours (MAIDA). Unpolished rice contains more vitamins than polished rice.



5.3.2 Milling affects the bran portion of the millet grains, which reduces vitamins that are mainly accumulated in the outer bran layer of grains. Milling pearl millet grains results in a considerable decrease in vitamin B and a modest reduction in vitamin E, but milling and sieving of finger millet flour tends to decrease vitamins such as thiamine and riboflavin.





5.3.3 Integration of Analytical Methods 5.3.1 Introduce updated analytical methods for the accurate quantification of vitamins in food products, such as liquid chromatography-mass spectrometry (LC-MS) and enzyme-linked immunosorbent assay (ELISA).	Comment by SubbaRao M Gavaravarapu: Suggested by Dr Prabodh Halde
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6. STORAGE

6.1

Storage at 0°C results in slow loss of vitamins. The losses of vitamins. in most foods stored at 15°C are significantly higher than storage at 0°C. At 0°C temperature, frozen vegetables lose less than 25 percent of their-vitamin C content during a period of 6 to 9 months. Vitamin A and carotene contents of frozen fruits and vegetables may drop as much as, 25 percent during storage at 0°C from one season to the next.
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6.1.1

Most fresh vegetables and fresh ripe fruits keep well in a refrigerator. Leafy green vegetables retain more than 90 percent of their vitamin C and A value for 24 hours. Retention of these nutrients drops to 75 percent after storage for several days. Fresh green vegetables lose much of the vitamin C even in a day or two when stored at room temperature. Spinach loses three-quarters of its vitamin C in 2 days. New potatoes are considerably richer in vitamin C than old ones, because the vitamin is gradually lost during storage.

6.1.2

Under-ripe fruits should be stored at room temperature to ripen. Vitamin losses are smaller at room temperature during the time required for ripening. Fruits should be used or transferred to the refrigerator as soon as ripened. This is important to keep them in good condition as cell damage causes considerable loss of vitamin C.

6.1.3

Canned foods should be stored at low temperature to prevent losses in vitamins.

6.2

Storage at Room Temperature—Storage of cereals and pulses at room temperature for long time results in loss of vitamins in grains.

6.3 

Focus on Consumer Education 6.3.1 Develop educational materials and campaigns to raise awareness among consumers about the importance of vitamin preservation and the impact of food processing and storage practices on nutritional quality.	Comment by SubbaRao M Gavaravarapu: Suggested by Dr Halde






