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AGENDA

	Name of the
Committee
	No. of
Meeting
	Date and Time 
	Venue

	Stimulant Foods Sectional Committee, FAD 6
	Twenty Third (23rd) 
	12 November 2024 
(Tuesday)
1030 hrs
	Virtual meeting through WebEx

Meeting Link:
https://bismanak.webex.com/bismanak/j.php?MTID=maeb07c877c3893d491632ff9914c55ba

 Meeting ID/Number: 2513 442 7448

 Password: FAD06





CHAIRPERSON:		Shri S. Soundararajan
Director of Tea Development
Tea Board India, Kolkata

MEMBER SECRETARY:	Dr. Bhawana
				Scientist 'D'
Food and Agriculture Department
Bureau of Indian Standards, New Delhi




ITEM 0 GENERAL

0.1 Welcome by BIS

0.2 Welcome and Opening Remarks by the Chairperson, FAD 6

ITEM 1 CONFIRMATION OF THE MINUTES OF THE 22ND MEETING OF FAD 6

The Minutes of the 22nd Meeting of Stimulant Foods Sectional Committee, FAD 6 held on                 03 May 2024 through hybrid mode were circulated through BIS portal on 14 May 2024.                              No comments were received on the minutes. 

The Committee may FORMALLY CONFIRM the minutes as circulated.


ITEM 2 SCOPE, ACTIVITIES AND COMPOSITION OF THE SECTIONAL COMMITTEE

2.1 The scope and activities of Stimulant Foods Sectional Committee, FAD 6 are given in                 Annex-I. 


The Committee may kindly DELIBERATE.

2.2 The updated composition of FAD 6 along with the attendance of the members for the last               3 meetings is enclosed as Annex-II. 




The Committee may kindly DELIBERATE.

2.3 Attendance of the members in Sectional Committee meetings is sine qua non for its effective and efficient functioning. As per the latest directions issued by DG BIS, a member remaining absent from two consecutive meetings of the SC and/or fifty percent or more meetings of the SC in a year shall automatically become disqualified to continue as the member of the SC; unless on receiving a representation to this effect, the DC decides upon the recommendation of the SC concerned to condone the absence in view of his/her invaluable contribution to the SC.

The Committee may kindly NOTE.

2.6 Currently, there is only one panel under FAD 6, scope of which is to prepare working draft of Indian Standard on specification for tea bags. Composition of the Panel is given below:

i) Dr. A. Babu, Director, Tea Research Association, Tocklai Tea Research Institute, Jorhat  Convenor
ii) Dr. Santanu Sabhapondit, Tocklai Tea Research Institute, Jorhat 
iii) Dr. Mahipal Singh, Tea Board India, Kolkata
iv) Dr. R. Victor J. Ilango, UPASI, Valparai
v) Dr. P. Jose David, In Personal Capacity 
vi) Dr. Sangeeta Chadha, Hindustan Unilever Limited, Mumbai
vii) Mr. Arijit Raha, Indian Tea Association, Kolkata
viii) Mr. P. K. Bhattacharjee, Tea Association of India, Kolkata
ix) Mr. S. K. Raja/Mr. Vivek Raj from Coats India
x) Dr. Raktim Pal, Tea Research Association, Tocklai Tea Research Institute, Jorhat, Assam

The Committee may kindly NOTE.
ITEM 3 DRAFT INDIAN STANDARD(S) FOR FINALIZATION

Doc: FAD 06(25350) Draft Indian Standard Tea ― Determination of Theaflavins in Black Tea ― Method Using High Performance Liquid Chromatography was issued into wide circulation on 23 April 2024 for 60 days for comments as per the decision taken during the 21st meeting of                   FAD 6 held on 6 November 2023. The last date for submitting comments was 22 June 2024. No comments have been received on the WC draft.

The Committee may kindly DELIBERATE AND DECIDE. 

ITEM 4 ACTIONS ARISING FROM THE MINUTES OF PREVIOUS MEETING

The status with regard to the decisions taken during the 22nd meeting of FAD 6 held on 3 May 2024 through hybrid mode is as under:

	Sl.
No.
	Ref. Clause in Minutes of 22nd  Meeting of FAD 6 & Committee’s Decision
	Action taken/Status

	1.
	Item 4 Formulation of Indian Standard for Tea bags 
The Committee noted that Preliminary Draft Indian Standard Tea bags – Specification [Doc: FAD 06(24670)P] was circulated to the members of FAD 6 and that the last date of comments was 16 February 2024. The Committee further noted that no comments had been received on the                       P-draft and examined the issues highlighted by BIS Secretariat as mentioned under Item 4 of agenda. The Committee was of the view that the text of packing clause in Doc: FAD 06(24670)P is adequate and no change is required in this regard. The Committee decided to refer the other issues (viz. test method for polymer content in paper, requirements/specifications for papers and boards used in tea bags and microbiological tests performed on tea bags and its components) to newly constituted panel on tea. The Committee requested Dr. Sangeeta Chadha, HUL, Mumbai and Dr. Venkatesh Sosle, TCPL, Bangalore to provide inputs on these issues to BIS Secretariat within 30 days, for onward communication to the panel. The Committee requested the Convenor, Dr. Jose David to convene a meeting of the panel as soon as inputs are received from HUL and TCPL on the identified issues, to suggest modifications required in the draft. It was decided that the revised draft with the modifications suggested by Tea panel would be issued into wide circulation for 60 days for comments, with approval of Chairperson FAD 6 and that the comments received on the draft would be considered in the next meeting of                  FAD 6.

	HUL has submitted the following inputs:

“Our suppliers have provided the following input on the same:

There is no formal legal regulation defining microbiological critical limits or microbiological test requirement for paper for food contact. We don’t test microorganism content on every grade on a regularly basis, however we have installed controls within the production process and have arranged external testing every year to confirm keeping good manufacturing practice.

We operate our processes, procedures, and controls in line with the requirements of the BRCGS Global standard for packaging. Apart from hygiene controls throughout the process in terms of manufacture, building standards and personnel, the paper is exposed to very high temperatures during drying which kill all bacteria and our subsequent controls for handling the paper prior to packaging and dispatch minimize the risk of any contamination and maintain good microbiological quality.

 However, as stated by Venkatesh that moulds can be taken into account. I would suggest to give a thought on it and if feel that still there is a need than share the inputs with us which I can discuss with my team for a final go ahead.”

Inputs are yet awaited from TCPL and HUL in this regard.


	2.
	[bookmark: _Hlk134536587]Item 5 Sl. No. 1 Rationalization of Standardization and Certification Agencies in the Food Sector
The Committee examined the list of test methods detailed in product specification standards under FAD 6 as given in Annex-VI of agenda and requested BIS Secretariat to carry out detailed analysis of the list in consultation with Dr. Jose David, Dr. Mandappa and Mr. Srinivas K. (CAMPCO) and suggest test methods for tea, coffee and cocoa, respectively, for which Indian Standards need to be formulated.

	The exercise is yet to be completed.



	3.
	Item 5 Sl. No. 3 South Asian Regional Standards Organization (SARSO) 
The Committee decided to request newly constituted expert panel on tea to discuss Nepal’s comments on finalized draft SAARC Standard on Black tea regarding the definition of black tea and submit recommendations to FAD 6 for committee’s consideration.

	No update has been received from tea panel.

	4.
	Item 5 Sl. No. 4 New Work Items Suggested under SNAP 2023-27
The Committee deliberated in detail and expressed the opinion that there is need to formulate a separate Indian Standard on good manufacturing practices for tea sector. TRA Representative informed that they have recently prepared a document on good manufacturing practices for tea sector.                              The Committee requested TRA to share the document with BIS Secretariat for onward circulation to all the members of FAD 6. The Committee requested all the members to examine the TRA document and give their inputs whether the same may be used a base document for formulation of Indian Standard on GMP for tea.

Regarding GMP for coffee sector, the Committee noted that the task had been allocated to Nestle representative. During the meeting, Nestle representative informed that they are of the opinion that slight changes may be done in IS 16021 : 2012 ‘Good manufacturing practices (GMP) − Requirements for organizations in the food processing sector’ to address the specific issues related to coffee sector and submitted that they will share their inputs/ suggestions within 15 days. The Committee decided that the inputs received from Nestle would be forwarded to all the members of               FAD 6 seeking their concurrence. If the members endorse the suggestions of Nestle, the same would be forwarded to FAD 15 for consideration for suitable modification in IS 16021 : 2012. 

For GMP for cocoa sector, the Committee requested  CAMPCO to give inputs within 30 days.

	The document on GMP for tea sector prepared by TRA is enclosed as Annex-III.












Regarding the GMP for coffee sector, Nestle representative has informed that they do not any further comments.












Regarding GMP for cocoa sector, inputs are yet awaited from CAMPCO.


	5.
	Item 6.3 Sl. No. 1 Action Research Project for Review of IS 4541 : 1986 ‘Glossary of tea terms’ (allocated to Dr. P. Jose David)
The Committee requested BIS Secretariat to share the ISO Standards related to vocabulary to Dr. Jose David and requested Dr. David to thoroughly review IS 4541 vis-a-vis related ISO Standards and the inputs earlier received from different stakeholders on the standard. The Committee requested Dr. David to submit the review document, ARP report and draft revision of                          IS 4541, within 3 months, for further consideration by the Committee.

	Inputs from Dr. Jose David are yet awaited.

	6.
	Item 6.3 Sl. No. 2 Action Research Project for Review of IS 10017 : 1981 ‘Code of practice for construction of cocoa beans storage structures’ (allocated to Mr. Dadasaheb Desayi, DCCD)
The Committee requested Mr. Dadasaheb Desayi, DCCD to thoroughly review IS 10017 : 1981 in consultation with the relevant stakeholders and submit the review document, ARP report and draft revision of IS 10017, within 3 months, for further consideration by the Committee.

	Inputs from Mr. Dadasaheb Desayi are yet awaited.

	7.
	Item 6.3 Sl. No. 3 11730 : 1986 ‘Glossary of terms for cocoa chocolate and its products’ 
(allocated to Ms. Ranjeet Kaur, CIFTI-FICCI)
Ms. Ranjeet Kaur, CIFTI informed that definition of terminology for chocolates are also covered under IS 9328 : 1989 ‘Confectionery industry glossary of terms’ (under Ready-to-Eat Foods and Specialized Products Sectional Committee, FAD 24). The Committee was of the view that since cocoa and its products are covered under FAD 6, therefore, the glossary for related terms should be covered under FAD 6. The Committee, therefore, requested Ms. Ranjeet Kaur to thoroughly review IS 11730 : 1986 also considering the comments earlier received on the standards and other relevant Indian and ISO Standards. The Committee requested Ms. Ranjeet Kaur to submit the review document, ARP report and draft revision of                        IS 11730, within 2 months, for further consideration by the Committee. The Committee also requested Ms. Kaur to submit suggestions regarding modifications required in IS 9328 w.r.t. definition of chocolate related products, which may then be forwarded to FAD 24 for their consideration.

	Inputs from Ms. Ranjeet Kaur are yet awaited.



The Committee may kindly DELIBERATE on the above issues and DECIDE.


ITEM 5 R&D PROJECTS FOR FORMULATION/REVISION OF INDIAN STANDARDS

5.1 BIS commissioned the R&D project on "Development of test method for determination of chicory content in coffee-chicory powder" to Dr. Paul Atish Tulshiram, BITS, Pilani as per the terms of reference finalized by FAD 6, following the latest BIS R&D guidelines. Meeting of                  FAD 6 was conducted on 16 October 2024 through	virtual mode to evaluate the progress of the project. The minutes of FAD 6 meeting are enclosed as Annex-IV. The progress report submitted by the Project Leader is enclosed as Annex-V.



	

5.2 As advised by FAD 6 during the review meeting held on 16 Oct, the report of analysis of peak appearing in chicory samples and blends submitted by the Project Leader is attached as                    Annex-VI.




The Committee may kindly DELIBERATE and DECIDE.

ITEM 6 INTERNATIONAL ACTIVITIES

6.1 BIS is Participating 'P' member in the following ISO Committees related to the scope of                  FAD 6:
i) ISO/TC 34/SC 8 ‘Tea’
ii) ISO/TC 34/SC 15 ‘Coffee
iii) ISO/TC 34/SC 18 ‘Cocoa’

The Committee may kindly NOTE.

6.2 BIS (India) has nominated experts in the following working groups of ISO/TC 34/SC 8 and SC 15:

	Sl. 
No.
	ISO WG
	Nominated Indian Expert

	i)
	ISO/TC 34/SC 8/WG 6 ‘Tea classification’
	i) Dr. José David (in personal capacity)
ii) Mr. Arijit Raha, Indian Tea Association, Kolkata
iii) Mr. P.K. Bhattacharjee, Tea Association of India, Kolkata


	ii)
	ISO/TC 34/SC 8/WG 7 ‘Oolong tea and white tea’
	i) Dr. S. Sabhapondit, Tea Research Association, Tocklai Tea Research Institute, Jorhat
ii) Dr. Biplab Adhikary, North Bengal Regional R&D Centre, Tea Research Association, West Bengal 

	iii)
	ISO/TC 34/SC 8/WG 11 ‘Purple tea’
	i) Dr. R. Victor J. Ilango, Director, UPASI TRF, Coonoor
ii) Dr. Boopathiraj, Tea Technologist, UPASI TRF, Coonoor
iii) Mr. R. C. Gogoi, Tea Research Association, Tocklai Tea Research Institute, Jorhat


	iv)
	ISO/TC 34/SC 8/WG 13 ‘Matcha tea’
	i) Dr Podma Pollav Sarmah, Tea Research Association, Tocklai Tea Research Institute, Jorhat
ii) Dr. Boopathiraj, Tea Technologist, UPASI TRF, Coonoor


	v)
	ISO/TC 34/SC 8/WG 15 ‘Theanine’
	i) Dr. Biplab Adhikary, North Bengal Regional R&D Centre, Tea Research Association, West Bengal (Convenor)
ii) Dr Podma Pollav Sarmah, Tea Research Association, Tocklai Tea Research Institute, Jorhat


	vi)
	ISO/TC 34/SC 8/WG 16 ‘Masala chai’
	i) Dr. Jose David, In personal capacity 
ii) Dr Podma Pollav Sarmah, Tea Research Association, Tocklai Tea Research Institute, Jorhat


	vii)
	ISO/TC 34/SC 8/AHG 1 "Metal dust" 
	i) Mr. S. Soundararajan, Tea Board India, Kolkata (Chairperson, FAD 6)
ii) Dr. Jose David, In personal capacity 
iii) Dr Raktim Pal, Head Analytical Services TRA Tocklai
iv) Dr. Sangeeta Chadha, Assoc. Director Regulatory Affairs, HUL, Mumbai


	viii)
	ISO/TC 34/SC 8/AHG 2 "Density measurement of leaf tea"
	

	ix)
	ISO/TC 34/SC 15/             WG 22 ‘Coffee-Determination of loss in mass’
	i) Dr. Tiluttama Mudoi, Coffee Board, Bangalore

	x)
	ISO/TC 34/SC 15/WG 26 ‘Determination of acrylamide in coffee’
	i) Dr. I. M. Mandappa, Coffee Board, Bangalore
ii) Dr. Tiluttama Mudoi, Coffee Board, Bangalore



The Committee may kindly REVIEW.




6.3 Being Participating members in the ISO Committees on tea, coffee and cocoa, we have an obligation to vote on ISO ballots launched under these committees periodically. The following ISO ballots are currently open for voting under the ISO Committees related to the scope of                  FAD 6:

	ISO Committees
	Type
	Reference
	Title 
	End date

	ISO/TC 34/
SC 8 ‘Tea’
	Committee Draft
	ISO/CD 20680
	White tea — Definition and basic requirements
	06-Dec-2024

	
	Systematic Review
	ISO 3103:2019 
	Tea — Preparation of liquor for use in sensory tests
	04-Mar-2025

	ISO/TC 34/
SC 15 ‘Coffee’
	Draft International Standard 
	ISO/DIS 4149 
	Green coffee — Olfactory and visual examination and determination of foreign matter and defects
	17-Dec-2024

	
	Draft International Standard 
	ISO/DIS 6673 
	Green coffee — Determination of loss in mass at 105 °C
	17-Dec-2024

	
	Draft International Standard 
	ISO/DIS 9116 
	Green coffee — Guidelines on methods of specification
	18-Dec-2024

	
	Draft International Standard 
	ISO/DIS 18794 
	Coffee — Sensory analysis — Vocabulary
	19-Dec-2024

	
	Draft International Standard 
	ISO/DIS 6670 
	Instant coffee — Sampling method for bulk units with liners
	23-Dec-2024



The Committee may kindly DELIBERATE and DECIDE.

6.4 New instructions relating to India’s participation in ISO / IEC level

6.4.1 Participation in the making of ISO/IEC standards shall be on the basis of the Level of Interest (High/ Medium/ Low) established in respect of a NWIP or draft standard. Level of Interest in respect of each of the NWIPs or draft standards received from ISO/IEC shall be indicated in the IR Portal.

6.4.2 One or two members of the National Mirror Committee (NMC) shall be designated to represent BIS in respect of the standards of the Level H (High) and M(Medium). The designated expert shall have the responsibilities of sharing detailed comments on the Drafts/documents received from ISO/IEC, helping the NMC in putting together the rationale for proposing NWIPs and firming up proposals for leadership positions and secretariats and briefing the NMC on the deliberations at ISO/EC level.

6.4.3 The continuation of a member in international projects shall be performance-based. BIS shall keep track of their contribution.
6.4.4 Currently the following projects are under development in the ISO Committees related to the scope of FAD 6:

a) ISO/TC 34/SC 8 ‘Tea’

	Sl. No.
	Project Under Development
	Related Working Group
	Nominated Indian Expert 

	i)
	ISO/CD TS 5617 ‘Method of tea classification by chemical analysis’
	ISO/TC 34/SC 8/ WG 6 ‘Tea classification’
	i) Dr. José David (in personal capacity)
ii) Mr. Arijit Raha, Indian Tea Association, Kolkata
iii) Mr. P.K. Bhattacharjee, Tea Association of India, Kolkata


	ii)
	ISO/DIS 18449 ‘Green tea — Vocabulary’
	ISO/TC 34/SC 8/WG 10 ‘Green tea  Vocabulary’
	

	iii)
	ISO/CD 20680 ‘White tea — Definition and basic requirements’
	ISO/TC 34/SC 8/WG 7 ‘Oolong tea and white tea’
	i) Dr. S. Sabhapondit, Tea Research Association, Tocklai Tea Research Institute, Jorhat
ii) Dr. Biplab Adhikary, North Bengal Regional R&D Centre, Tea Research Association, West Bengal 


	iv)
	ISO/CD 22170 ‘Masala chai/tea powder — Definition and characteristics’
	ISO/TC 34/SC 8/WG 16 ‘Masala chai’
	i) Dr. Jose David, In personal capacity 
ii) Dr Podma Pollav Sarmah, Tea Research Association, Tocklai Tea Research Institute, Jorhat


	v)
	ISO/WD 22173 ‘Jasmine tea — Definition and basic requirements’
	ISO/TC 34/SC 8/WG 6 ‘Tea classification’
	i) Dr. José David (in personal capacity)
ii) Mr. Arijit Raha, Indian Tea Association, Kolkata
iii) Mr. P.K. Bhattacharjee, Tea Association of India, Kolkata




b) ISO/TC 34/SC 15 ‘Coffee’

	Sl. No.
	Project Under Development
	Related Working Group
	Nominated Indian Expert 

	i)
	ISO/DIS 4149 ‘Green coffee — Olfactory and visual examination and determination of foreign matter and defects’

	ISO/TC 34/SC 15/ WG 21  ‘Olfactory and visual examination’
	

	ii)
	ISO/DIS 6670 ‘Instant coffee — Sampling method for bulk units with liners’

	ISO/TC 34/SC 15/ WG 25 ‘Instant coffee’
	

	iii)
	ISO/DIS 6673 ‘Green coffee — Determination of loss in mass at 105 °C’
	ISO/TC 34/SC 15/             WG 22 ‘Coffee-Determination of loss in mass’

	i) Dr. Tiluttama Mudoi, Coffee Board, Bangalore

	iv)
	ISO/DIS 9116 ‘Green coffee — Guidelines on methods of specification’
	ISO/TC 34/SC 15/ WG 23  ‘Methods of specification’

	

	v)
	ISO/DIS 18794 ‘Coffee — Sensory analysis — Vocabulary’
	ISO/TC 34/SC 15/ WG 24  ‘Vocabulary’

	

	vi)
	ISO/DIS 18862 ‘Coffee and coffee products — Determination of acrylamide — Methods using HPLC-MS/MS and GC-MS after derivatization’
	ISO/TC 34/SC 15/WG 26 ‘Determination of acrylamide in coffee’
	i) Dr. I. M. Mandappa, Coffee Board, Bangalore
ii) Dr. Tiluttama Mudoi, Coffee Board, Bangalore




The Committee may kindly DELIBERATE and DECIDE.

6.5 Report of Participation of Indian Delegation in the Plenary Meeting of ISO/TC 34/SC 8
Held on 30 July 2024 in Colombo, Sri Lanka

6.5.1 The following Indian delegation participated in the plenary meeting of ISO/TC 34/SC 8 ‘Tea’ held on 23 July 2024 in Colombo, Sri Lanka:

i) Shri S. Soundararajan, Director (Tea Development), Tea Board India, Kolkata (Chairperson FAD 6) – Leader of Indian delegation	
ii) Dr. P. Jose David (Member of FAD 6 in personal capacity)
iii) Mr. Arijit Raha, Indian Tea Association, Kolkata	
iv) Dr. Biplab Adhikary, North Bengal Regional R&D Centre, Tea Research Association, West Bengal (Convenor, ISO/TC 34/SC 8/WG 15 ‘Theanine) 
v) Dr. Bhawana, Scientist D, Food and Agriculture Department, BIS (Member Secretary, FAD 6)

6.5.2 The briefing meeting of FAD 6 was held on 15 July 2024 by virtual mode for participation of Indian Delegation in the ISO/TC 34/SC 8 meeting.

6.5.3 Report of participation of Indian delegation in the ISO meeting is enclosed at Annex-VII.




The Committee may kindly REVIEW and DECIDE.

ITEM 7 ANNUAL CALENDAR OF TECHNICAL COMMITTEE MEETINGS

[bookmark: _GoBack]The Committee may decide schedule and venue for the next meeting. 

ITEM 8 ANY OTHER BUSINESS


1
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ANNEX-II



COMPOSITION ALONGWITH ATTENDANCE OF LAST 3 MEETINGS OF STIMULANT FOODS SECTIONAL COMMITTEE, FAD 6 



		Sl. No.

		Meeting No.

		Date

		Place



		i)

		Twentieth meeting

		21 July 2023

		Virtual meeting



		ii)

		Twenty First meeting

		6 Nov 2023

		Virtual meeting



		iii)

		Twenty Second meeting

		3 May 2024

		BIS, New Delhi (Hybrid meeting)









		Sl. No. 

		Organisation Represented

		Principal Member

		Alternate Member

		Category

		Attendance



		1. 

		CHAIRPERSON

		Shri S. Soundararajan

Director of Tea Development

Tea Board of India, Kolkata 

		Govt.

		3/3



		2. 

		CSIR-Central Food Technological Research Institute (CFTRI), Mysore

		Dr. Pushapa S. Murthy

		Dr. Devendra J. Haware

		Academia/

R&D

		1+0+1=2/3



		3. 

		Coffee Board, Bangalore

		Dr. I. M. Mandappa

		Dr. Tiluttama Mudoi

		Govt.

		1+1+1=3/3



		4. 

		Confederation of Indian Food Trade & Industry (CIFTI-FICCI), New Delhi

		Ms. Ranjeet Kaur

		Ms. Varsha Yadav

		Industry

		0+1+1=2/3



		5. 

		Confederation of Indian Industry, New Delhi

		Ms. Neha Aggarwal

		Ms. Shipra Sehgal

		Industry

		NA



		6. 

		Consumer Guidance Society of India (CGSI), Mumbai

		Dr. Sitaram Dixit

		

		Consumer

		0+0+0=0/3



		7. 

		Consumer Research, Education, Action, Training and Empowerment (CREATE), Tamil Nadu

		Prof. Dr. Duraisingam

		Mr. K. Suresh Kanna

		Consumer

		1+0+1=2/3



		8. 

		Directorate of Cashewnut and Cocoa Development (DCCD), Cochin

		Dr. Femina

		Mr. Dadasaheb Desayi

		Govt.

		0+1+1=2/3



		9. 

		Food Safety and Standards Authority of India, New Delhi

		Mr. Advisor

		

		Govt.

		NA+1



		10. 

		Hindustan Unilever Limited (HUL), Mumbai

		Dr. Sangeeta Chadha

		Ms. Neha Tyagi

		Industry

		1+1+1=3/3



		11. 

		Indian Tea Association, Kolkata

		Mr. Arijit Raha

		Mr. Sujit Patra

		Industry

		1+0+1=2/3



		12. 

		In personal capacity

		Dr. P. Jose David

		

		Expert

		1+1+1=3/3



		13. 

		National Tea Research Foundation, Kolkata

		Dr. Amrit Chandra Barbora

		

		R&D

		1+0+1=2/3



		14. 

		Nestle India Ltd., Gurgaon

		Ms. Shreya Pandey

		Ms Dicksha Mathur

		Industry

		  1+0+1=2/3



		15. 

		Tata Consumer Products Ltd., Bangalore

		Dr. Venkatesh Sosle

		Dr. K. N. Manikandan

		Industry

		 0+1+1=2/3



		16. 

		Tea Association of India, Kolkata

		Mr. Prabir Kumar Bhattacharjee

		Mr. Gitopam Hazarika

		Industry

		0+0+0=0/3



		17. 

		Tea Board of India, Kolkata

		Dr. Mahipal Singh

		Dr Anirban Basu Majumder

		Govt.

		1+1+1= 3/3



		18. 

		Tea Research Association, Tocklai Tea Research Institute, Jorhat 

		Dr. A. Babu        

		Dr. S. Sabhapondit

		R&D

		1+1+1=3/3



		19. 

		The Central Arecanut & Cocoa Marketing & Processing Co-op. Ltd (CAMPCO), Mangalore

		Mr. Srinivas K.

		

		Industry

		1+0+1= 2/3



		20. 

		The United Planters' Association of Southern India (UPASI) Tea Research Foundation, Valparai

		Dr. R. Victor J. Ilango

		Dr. Boopathiraj

		R&D

		1+0+1= 2/3
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INTRODUCTION

Tocklai Tea Research Institute of Tea Research Association has been the pioneer
R&D organization globally in the field of tea research and engineering since
1911. Through its wide range of R&D activities, TRA Tocklai has made tea
plantations economically viable in North India and have made significant
contributions by developing more than 200 tea cultivars, suitable agro-
techniques and location specific package of practices for nutrition, crop
protection, tea processing, methodology of sustainable tea plantations and
production. TRA Tocklai invented the Rotorvane machine and was closely
associated with the invention of the CTC machine. The Association also provides
crucial extension services as well as accredited analytical support to the industry
for ensuring effective transfer of technology and quality of tea respectively.
Regular training on tea husbandry and technology is also offered to various
stakeholders from tea nursery to factory management.

Keeping in view the needs of research support and continuous innovations to
bring about transformational change in the tea industry of Assam, West Bengal,
Tripura and other North-Eastern states of India, TRA intends to integrate Good
Agricultural Practices and Good Manufacturing Practices in the form of TRA-
TOCKLAI GAP-GMP Standard, aligned with the United Nation’s Sustainable
Development Goals. The Standard supports strategies which will contribute to
improving overall farm practices, management systems and sustainability
performance.

TRA-TOCKLAI GAP-GMP Standard recognizes the challenges faced by the tea
industry due to climate change and prescribes climate-resilient practices to
adapt and mitigate climate change impacts, improving resilience of the industry.
The recommended practices on maintaining healthy soils, conserving water and
energy resources, avoiding deforestation, encouraging afforestation
programme, planting climate-smart planting material, protecting natural
ecosystems and biodiversity, reducing GHG emissions etc. would significantly
contribute towards a climate-resilient tea industry.

TRA believe that adoption of the best practices, indicated in the Standard, would
contribute towards a people and planet positive tea industry by 2030 with
continuous improvements.

Mission

Support the tea industry through research, innovation, technology and training
at the highest level of excellence to bring about transformational change to
achieve the sustainable goals.

Vision
Provide technology led innovations to the tea industry, ensuring production,

quality and environmental and social sustainability, while addressing theissues
faced by the industry in tea trade globally, taking advantage of scientific and
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innovative technology and emerging scopes for transformational changes and
move towards self-sufficiency by 2030.

Scope

The TRA-TOCKLAI GAP-GMP Standard is applicable for tea production and
manufacturing within the boundary of the farm that are members of Tea
Research Association.

All tea producer members of the Tea Research Association would be certified
underthe TRA-TOCKLAI GAP-GMP Standard and would be able to use the logo
‘tCertified GAP GMP’ in their bulk packaging and retail packs.

Revision

The TRA-TOCKLAI GAP-GMP Standard is a dynamic document which will be
periodically reviewed by a panel of experts, scientists of TRA and other key
stakeholders of the certification programme for continuous improvements.
Revised versions will be published accordingly and circulated to stakeholders.

Copyright
All rights reserved © Tea Research Association — Tocklai (TRA-TOCKLAI)

The document is intellectual property of TRA-TOCKLAI and the content of this
document is subject to copyright protection. No part of this document be copied,
reproduced, published and distributed without authorization of TRA-TOCKLAI in
writing.
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Management System

The management systemis a framework of policies, processes and procedures for
planning, executing and monitoring operations in a systematic manner, that
ensures implementation of the best management practices to comply with the
TRA-TOCKLAI GAP and GMP Standard for Tea. The management system is
dynamic and incorporates the results of internal and external assessment to
encourage and support continuous improvement.

TRA-TOCKLAI aims to ensure that the farms are managed in a manner that is
efficient, transparent, inclusive, sustainable and economically viable, following the
best practices indicated in the standard. A robust and efficient management
system also facilitates external assessors to a great extent.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

The top management of the unit shall have commitment to comply with the
standard and strive for continuousimprovement.

The certified producer shall have a policy statement to comply with the
Standard at all times.

The certified producer shall have an organizational structure to plan,
manage, implement compliance and continuous improvement programmes.
The roles and responsibilities of personnel in the structure shall have to well
defined and documented.

The certified unit shall have a map of the farm showing tea fields,
manufacturing unit, conservation area, natural ecosystems, water bodies,
human settlements, buffer zones and factory layout.

All records and documentation required for compliance with the Standard
shall be maintained at least for 4 years and all records shall have to be
updated as and when it is required for compliance.

Producers shall comply with all legal / regulatory compliances in accordance
with the National / State laws and maintain all relevant documents.

The certified producer shall have trained internal auditors to conduct
internal audit twice a year to ensure compliance and continuous
improvements.

The certified unit shall conduct periodic risk assessment and mitigate
compliance risks.

4| Page
TRA-TOCKLAI|GAP-GMP|2022






1.9

The units shall maintain a training plan / schedule and conduct training
programmes on management system, GAP, GMP, Health & Safety, and
Environment. All training records to be maintained with information on

training topics, date of training, trainer, attendance sheet with signature /
thumb impression and photographs.
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CHAPTER -2

Good Agricultural Practices (GAP)

Good Agricultural Practices (GAP) in tea husbandry is a collection of principles to
apply for production and post production processes in the tea estates, resulting in
the production of safe and quality tea, while taking into account the three pillars
of sustainability. GAP is vital to have climate smart sustainable tea production.

Site Selection

2.1

2.2

There shall be no deforestation of notified forest for planting tea. No
conversion of natural notified forests and ecosystems into tea cultivation
after 1st January, 2012.

The certified producer shall comply with TRA-TOCKLAI's recommendations
on selection of site for tea cultivation.

Land Preparation

2.3

2.4

The producer shall follow TRA-TOCKLAI's recommendations on land
preparation for extension planting, uprooting and replanting.

The producer shall follow TRA-TOCKLAI's recommendations on
rehabilitation of uprooted areas.

Choice of Planting Materials

2.5

2.6

2.7

2.8

Producers shall not use any genetically modified / transgenic planting
materials.

Planting materials with characteristics like good quality, high yield,
tolerance / resistance to drought, water logging, pests and diseases shall
have to be selected.

Clones and seed material of diverse genetic origin shall have to be used as
planting material.

e Clones - TV (Tocklai Vegetative) and Garden series clones as
recommended by TRA-TOCKLAL

e Seed - Biclonal Seed Stock as recommended by TRA-TOCKLAL

e Minimum number of planting material in the entire planted
area in a unit shall be 5 (five).

No single planting material shall occupy more that 10% of the planted area.
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Planting

2.9 Producers shall follow all the guidelines for planting tea as per TRA-
TOCKLAI's package of practices.

Young Tea Management

2.10 Youngtea management practices shall have to be in accordance with TRA-
TOCKLAI's recommendations for both autumn and spring planting.

Tipping and Plucking

2.11 Tipping in various prunes/ skiffs shall have to be done as per TRA-TOCKLAI
recommendation after spot \verification, for providing adequate
maintenance foliage, a flat even plucking surface on top of the tea bush and
to facilitate adequate wood developmentin the bush frame.

2.12 Plucking round, plucking system and standard of plucking shall have to be
done based on TRA-TOCKLAI's recommendations.

Soil and Nutrient Management

2.13 Regenerative agricultural practices on soil health management shall have
to be practiced.

e Minimum tillage / disturbance of soil - Adoption of all
recommended practices to prevent minimum loss of top soil
during tillage

e Vegetative on exposed soil.
e Soil conservation measures.

2.14 Soil analysis of all tea growing sections shall have to be done in recognised
laboratories and reports available.

2.15 Use of organic manure, inorganic fertilizer and foliar nutrition shall be as
per TRA-TOCKLAI guidelines both for young and mature tea.

2.16 Proper and adequate manure / fertilizer storage facilities shall be available.
All guidelines for proper storage shall have to be followed to avoid
contamination of nearby areas and water bodies and also to avoid loss of
nutrients due to improper storage.

2.17 All chemical fertilizers shall have to be received well in packed condition
with proper labelling specifically shall be mentioned percentage of active
nutrient content by the manufacturer with ISI mark as well as with details
of the address of manufacturer.
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2.18

2.20

2.21

The unit shall have a fertilizer programme in place for all tea sections and
maintain application records.

All chemical fertilizers shall have to be tested for presence of impurities and
heavy metals.

Proper personal protective equipment (PPE) shall be provided to the
workers mixing and applying fertilizers.

Proper mixing of fertilizers shall have to be done undersupervisionand care
taken not to spill beyond the mixing point. Impermeable sheets should be
used over the ground for mixing.

Pruning and Skiffing

2.22

2.23

2.24

2.25

2.26

The unit shall have a pruning policy in place.
A pruning programme shall be available for every tea sections.
Records on pruning operation shall be available.

The unit shall follow recommendations of TRA-TOCKLAI on prune/skiff,
pruning time, pruning cycle, prune/skiff height, pruning equipment and
practices followed for various types of prune/skiff before, during and after
prune/skiff operations.

All safety measures shall have to followed to prevent injury to personnel
during pruning operations. Necessary training should be imparted to all
persons engaged in pruning.

Shade Management

2.27

2.28

2.29

The unit shall have a shade management policy in place.

Shade planting and management practices shall have to be followed as per
TRA-TOCKLAI's guidelines using recommended species as permanent and
temporary shade.

In case of young teas during 0 and +1 year unit shall sow green crop seed
in planted area as per recommendation of TRA-TTRI to provide quick shade
as well as a part of organic matter management.

Pest Management

2.30

Producers shall have a policy and plan for integrated pest management
(IPM).
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2.31

2.32

2.33

2.34

2.35

2.36

2.37

2.38

2.39

2.40

2.41

Unit shall have a for system for pest surveillance and early detection of
pests. An effective system will facilitate spot application of agrochemicals
rather than blanket application that will help reducing agrochemical load
and cost.

Unit shall adopt spraying of botanical extract as recommended by TRA-
TOCKLAL

Unit shall adopt using alternative and environment-friendly control
measures like light traps, sticky traps, hand collection, mechanical methods
and TRA recommended cultural practices.

Unit shall use only recommended agrochemicals (insecticides & fungicides)
approved by CIB-RC and FSSAI with tea label.

Agrochemicals application shall have to be only at TRA-TOCKLAI
recommended dosage.

Agrochemicals application register/ records with all necessary information
shall have to be maintained -

e Section No

Application date

Area covered

Name of agrochemicals

Dosage used

Dilution

Target pest

Type of spray machine used (High volume, Low volume)
Volume of water used

e Spot / blanket spray

Agrochemicals spraying shall have to be need-based, except botanical
extracts as recommended by TRA-TOCKLAI. No spraying to be done as
prophylactic measures.

Producers shall aim for reduction in agrochemicals consumption, therefore,
shall have a plan for agrochemicals reduction.

Pre-harvest interval between spraying and plucking shall have to be
maintained as per standard recommendation of TRA-TOCKLAI.

Proper PPE shall have to be used by personnel handling and spraying
agrochemicals.

Buffer zones of at least 10 metres shall have to be maintained in tea areas
adjacent to human activity, terrestrial and aquatic natural ecosystems.
Organic / botanical formulations shall have to be used in buffer zones
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2.42

2.43

2.44

2.45

2.46

2.47

2.48

2.49

2.50

instead of chemical agrochemicals. A vegetative barrier shall have to be
maintained separating the tea growing area and with areas of human
activity and natural ecosystems.

Farm shall have designated areas for mixing agrochemicals with clear
signages for workers. The mixing points shall be away from natural
ecosystems — both terrestrial and aquatic, drinking water sources and area
of human activity.

Spraying of agrochemicals should not be donein terrestrial ecosystemsi.e.
on natural vegetationsinside the farm where tea is not grown.

Before conducting spraying operation, the area to be sprayed shall be
cordoned off to restrict entry of persons other than the personnel engaged
in the operation. Proper signage should be putin place to warn persons that
spraying operation is on.

Post spraying, proper signages should be put to restrict any persons from
entering the sprayed area for the next 48 hours.

The unit shall have regular maintenance and calibration of spraying
equipment and records maintained. The spraying machines shall have to be
numbered and the calibration record shall have the following information.

Date of maintenance/ calibration
Sprayer identification number
Type of sprayer

Pressure (psi)

Type of nozzles

Nozzle discharge rate

¢ Record of change of spare parts

All agrochemicals shall have to be stored properly in a storage room with
signages / labels in local language understandable to the workers. The
agrochemicals storage should be safe and accessible only to trained
authorised personnel. The storage should be well ventilated and ideally be
in a place away from places having human activity.

The agrochemicals storage shall have arrangements to contain accidental
spillage.

The agrochemicals storage shall have hand was facilities with soap and
running water. Also, first aid and fire-fighting facilities shall be made
available.

The unit shall not use banned and expired agrochemicals. In the absence
of disposal of banned / expired agrochemicals, they should be stored in
trunks / iron cage under lock and key (sealed) so that no personnel can
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2.51

2.52

2.53

have access to these agrochemicals. An inventory record of banned/expired
agrochemicals shall have to be maintained separately.

The empty agrochemicals containers shall have to be triple rinsed with
water, cut, punctured in a safe and designated storage area for disposal
through authorised vendors. The storage area should not be easily
accessible.

Spraying machines and PPE shall have to be washed and stored properly
after each spraying operations.

Units shall provide bathing facilities for the spraying personnel after
spraying operations.

Weed Management

2.54

2.55

2.56

2.57

2.58

2.59

2.60

2.61

2.62

The unit shall adopt an integrated approach for weed management with a
combination of cultural, manual, mechanical, biological and chemical
control methods as recommended by TRA-TOCKLALI.

The unit shall adopt all agro practices as recommended by TRA-TTRI both
in case of young and mature teas to obtain quick ground coverage by the
tea bushes so as to suppress the weed growths.

Producers shall not aim for clean cultivation. Rather adopt practices to
maintain a thin vegetative cover to avoid exposure of soil to the vagaries
of nature.

Mulching of exposed soil e.g. in young tea shall have to be practiced for
suppressing weed growth and avoid soil erosion.

The unitshall have a policy of planting leguminous cover crops in young tea
fields as recommended by TRA-TOCKLAI. The practice, besides protecting
the soil, helps fixing nitrogen in soil and adding organic matter to the soil
thus, promoting soil health.

Producers shall use manual and mechanical control methods like hand
weeding, sickling, tillage, hoeing, cheel hoeing alternately with other control
methods.

The unit shall have an herbicide usage policy in accordance with TRA’s
recommendations for judicious and minimal use of chemical herbicides.
Only herbicides approved by CIB-RC to be used in tea, shall be applied in
dosage recommended by TRA-TOCKLAL.

The unit shall use only spray machines and nozzles recommended by TRA-
TOCKLAI for spraying herbicides.

Herbicides shall not be sprayed on road side, drain edges and other
terrestrial ecosystems that exists within the farm.
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2.63

Herbicide application register/ records with all necessary information shall
have to be maintained -

e Section No
Application date

Area covered

Name of herbicide
Dosage used

Dilution

Target weed

Type of nozzle used
Volume of water used
e Spot / Blanket spray

Drainage and Irrigation

2.64

2.65

2.66

2.67

2.68

2.69

The farm shall have a good and scientific and efficient drainage system for
sustainable production.

The farm shall maintain all drains for optimum performance. Cleaning of
drains shall have to be undertaken periodically to prevent water logging
which otherwise will negatively impact sustainable production.

The farm shall take utmost care not to clear vegetation on drain sides.
Cleaning of bottom surface should be done maintaining the gradient as per
TRA-TOCKLAI's recommendations.

The farm shall plant grasses like vetiver, lemon and citronella on drain
edges to prevent collapse of drain sides as well as to utilise it as a source
of mulch material.

The farm shall ensure that clean water free from harmful pollutants is used
forirrigation.

Scheduling and quantity of water for irrigation shall be based on TRA-
TOCKLAI recommendations.

Social

2.70

The farm shall respect and comply with the ‘Workers Rights’ guaranteed by
law i.e. The Plantation Labour Act, 1951 and Factory Act,1948.

Biodiversity

2.71

The farm shall maintain biodiversity — preservation and conservation of flora
and fauna. Prohibition on hunting.
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2.72 No disruptive activities on animal corridors shall be practiced.
2.73 Afforestation programme should be in place with native species.

Waste water management

2.74 Untreated waste water, including sewage water, shall not be released
outside the farm.

2.75 Treated waste water shall be tested for the parameters specified by the
Pollution Control Board.

2.76 Treated waste water parameter shall be within the range specified by the
Pollution Control Board before it is discharged into the external
environment.
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CHAPTER -3

Good Manufacturing Practices (GMP)

Good Manufacturing Practices (GMP) is system that consists of processes,
procedures and documentation that ensures safe and quality tea is consistently
produced according to set quality and food safety standards. Implementing GMP
can help cut down on losses and waste, avoid product recall, seizure and penalty.
Overall, it protects both the producers and the consumers from negative food
safety issues. The areas that can influence the safety and quality of products which
the GMP guidelines addressare -

Raw material
Quality management

e Sanitation and hygiene

e Building and facilities

e Equipment

e Personnel

e Validation and qualification

e Complaints

e Documentationand record keeping
e Inspection and audits

Harvesting

3.1 A management policy and plan on harvesting quality raw materiali.e. green
leaf should be in place to ensure harvesting of green leaf at the right time
and size definedin the policy / plan.

3.2 In sections where agrochemical was applied, the harvesting time should be
adjusted in such a way that harvesting is done taking into account the
prescribed pre-harvestinterval.

3.3 A hygiene procedure shall be in place for the harvesting process covering
reusable harvesting containers / bags, tools and equipment and handling
areas. All harvesting tools / equipment, bags, containers, weighing areas,
transferareas are clean and hygienic.

3.4 All persons handling green leaf shall be trained on importance and
maintenance of personal hygiene. The worker should also be trained not to
carry / keep any personal medication, foodstuffs, oils, footwear etc. inside
the harvesting basket/ bag. Training records should be maintained.

3.5 Workers should have access to clean and safe water for drinking and

washing hands at the worksite.
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3.6

All weighing equipment used for weighing shall be calibrated once a year.
Record of calibration should be maintained.

Transportation of harvest

3.7 Farm vehicles used for transportation of harvested leaf are cleaned and
maintained to prevent contamination from contaminants like soil, dirt,
manure etc.

3.8 All hygienic practices are followed during loading and unloading of green
leaf.

Withering

3.9 Harvested leaf from the field is unloaded into clean withering troughs.

3.10 Maintain cleanliness and hygienic condition of the troughs including
personal hygiene of the persons engaged in unloading and spreading the
leaf on the trough.

3.11 Adequate guard should be installed to prevent access to the withering fans
in the troughs.

3.12 The unit shall follow all the guidelines / SOP of TRA-TOCKLAI on withering
parameters like spreading of leaf, thickness of spread, duration of wither,
application of ambient and hot air and use of equipment like hygrometer,
dry and wet bulb thermometer, moisture meter etc. to monitor and ensure
proper withering.

3.13 Withered leaf must be loosely packed in basket / bag while sending it for
further processing.

3.14 Physical hazards in withered leaf (e.g. stones, dirt, metal, plastics etc) shall
be separated by shifting prior to further processing.

3.15 All troughs are cleaned after every manufacture. Cleaning records should

be maintained.

Leaf Maceration (Orthodox and CTC Manufacture)

3.16

3.17

Maceration of withered leaf for CTC and Orthodox manufacture shall be
done as per TRA-TOCKLAI guidelines, using machines like rotor vane, rolling
table and CTC machines.

Heat generated during the maceration shall have to be kept within the range
prescribed by TRA-TOCKLAI to avoid deterioration of quality parameters.
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3.18

3.19

3.20

The unit shall follow all other operating parameters, including machines as
recommended by TRA-TOCKLAL

All machine operators and workers in this area shall be trained periodically
on safe operating procedures, hygiene and potential risks and hazards.
Trainings should be documented.

All workers use appropriate PPE.

Fermentation / Oxidation

3.21

3.22

3.23

Fermentation / oxidation of macerated leaf is carried out in continuous
fermenting machines (CFM) / on floor / gumla. The specifications on
fermentation time, temperature, thickness of spread, airflow in CFM,
humidification parameters, physical appearance, colour of the fermented
leaf and other organoleptic parameters shall be as prescribed by TRA-
TOCKLAL

In case of floor fermentation, adequate measures for maintaining hygiene
shall be taken. A coating of food grade epoxy flooring is suitable to avoid
hygiene and microbial contamination.

Workers shall use appropriate PPE.

Wet tea area machinery

3.24

3.25

3.26

3.27

3.28

All machines and the floor in the wet tea area i.e. maceration and
fermenting area and conveyor belts shall be thoroughly washed and cleaned
with high velocity hot water / steam after a day’s manufacture. The unit
shall ensure that the water used for washing and cleaning the machines is
potable. The cleaning agents used shall have approved for use in food
industry.

Exposed movable parts of all machines in the wet tea area have safety
guards.

The conveyorbelt in the CFM and the gumlas used for fermentation should
be of food grade material.

All machines shall have a maintenance schedule and records. Food grade
lubricants should be used.

All machine operators and workers in this area shall be trained periodically
on standard operating procedures, hygiene, potential risks and hazards.
Trainings should be documented.

16| Page
TRA-TOCKLAI|GAP-GMP|2022






Dry tea area machinery

3.29

3.30

3.31

3.32

3.33

3.34

3.35

All exposed movable parts of all machines in the dry tea area shall have
safety guards.

All machines shall have a maintenance schedule and records. Food grade
lubricants should be used.

All machine operators and workers in this area shall be trained periodically
on standard operating procedures, hygiene, potential risks and hazards.
Trainings should be documented.

Machineries shall be cleaned after every manufacture.

Collection and storage buckets / boxes and packaging material in the dry
tea area shall be of food grade material, including the conveyor belts.

Packed and unpacked tea shall be stored under proper storage conditions
as laid down in TRA-TOCKLAI guidelines.

The packed tea shall conform to the prescribed parameters by TRA-
TOCKLAL

Waste water management

3.36

3.37

3.38

Untreated waste water, including sewage water, shall not be released
outside the manufacturing unit.

Treated waste water shall be tested for the parameters specified by the
Pollution Control Board.

Treated waste water parameters shall be within the range specified by the
Pollution Control Board before itis discharged into the external environment
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CHAPTER -4

Traceability

A credible GAP and GMP certification programme provide the supply chain
stakeholders the confidence that the tea is produced according to the standard
with a transparent system in place to track the product from the farmer’s level to
the retailers along the supply chain. The requirements provide a framework to
accurately record certified tea and their segregation from non-certified tea.

4.1 If the farm manufacture outsourced green leaf (non-certified), besides its
own leaf, the farm shall maintain a traceability procedure.

4.2 Recording of own volume (certified) and outsourced volume (non-certified)
green leaf receipt are maintained.

4.3 The farm shall a maintain all documentation at different stages of
processing which demonstrates segregation at all stages.

4.4 Record of sale of certified and non-certified tea. Sale volume of certified tea
do not exceed certified production.

4.5 Clear physical segregation of the non-certified outsourced leaf is
maintained.

4.6 Signagesto demonstrate physical segregation shall be put in places where
it is required.

4.7  All factory workers and supervisors are trained on traceability and trainings
documented.

4.8 A product recall procedure shall be in place in line with food safety
management system and FSSAI requirements. Mock product recall exercise
shall be conducted periodically to validate the procedure.
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Water

Water is the most critical resource for agriculture production worldwide,
accounting for about 70% of world’s fresh water withdrawals. There is an
enormous challenge to produce almost 50% more food by 2030 and double
production by 2050. This will probably have to be achieved with less water, mainly
because of pressures from urbanization, industrialization and climate change. With
the climate change impacts - uneven distribution of rainfall, drought, flood, dry
water aquifers etc., clearly visible in the tea growing areas, it is very important
that the tea producing units adopt practices to conserve, recycle and use water
efficiently without any wastage.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

The farm shall comply with the national / state legislation with respect to
water source and have necessary approval from the concerned authorities.

The farm shall have a water conservation policy statement and a plan in
place.

The farm shall record the quantity of waterused for various purpose in the
farm e.g. domestic, manufacturing, irrigation, spraying operations,
washing, health care facilities etc. Water flow meters shall have to be
installed at suitable location to track the water usage.

The farm shall have a plan to reduce water usage.

The farm shall ensure that all measures are in place to control wastage of
water.

The farm shall ensure that only the required quantity of wateris transported
for spraying operations.

The farm shall follow TRA guidelines on quantity of water to be used for
irrigation at different times of the year.

The farm shall plan and install rain water harvesting facilities wherever
possible.
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CHAPTER -6

Occupational Health & Safety

Worker’s health and safety is of paramount importance for business profitability
and sustainability. A healthy workforce and a safe working environment are key
to productivity.

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

The farm shall have policy on Occupational Health & Safety.

The farm shall comply with the Occupational Health and Safety
requirements as per the Plantation Labour Act and Factories Act.

Health & Safety committee shall have to be constituted with representation
from all sections of the employees and Medical Officer of the farm as the
Chairman of the committee. The list of contact persons along with their
phone numbers shall be displayed in prominent locations so that one can
contactthem easily in case of any emergencies.

Health & Safety committee shall meet quarterly to review occupation and
health and safety measures in the farm.

Risk assessment on all farm operations shall have to be conducted and take
necessary measures to mitigate the risks.

All accidents, both major and minor shall have to be recorded and
maintained to analyse root cause and take steps to prevent occurrence.

The farm shall provide appropriate and adequate PPE to workers engaged
in agrochemicals spraying, handling of agrochemicals, plucking, fertilizer
application, manufacturing, boiler operations, workshops, electricians,
genset operators etc.

The factory shall have a map of fire safety and evacuation plan with fire
exits and position of fire-fighting equipment clearly marked. The escape
paths leading to the fire exits in the factory shall be clearly marked and free
from any obstructions. Fire exits in the factory shall have to be easily
accessible.

Fuel storage areas inside the farm shall have to be secured so that no
persons, otherthan the authorised personnel, can access the facility easily.
The storage facility shall have arrangements for containing accidental
spillage and fire-fighting equipment in the vicinity.
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6.10

6.11

6.12

6.13

6.14

6.15

6.16

First aid box shall have to be provided at the farm office and manufacturing
unit. Mobile first aid box shall be made available at plucking, spraying,
fertilizer application etc. sites.

A group of workers from various operational areas should be trained on First
Aid so that they can provide first aid at worksite as and when required.

The farm shall have a training plan / schedule and conduct training
programmes on Health & Safety covering topics like fire safety, mock fire
drills, health & hygiene, first aid, spraying, handling of agrochemicals and
all other potential risks came out of risk assessment and the measures to
mitigate the risks. All training records to be maintained with information on
training topic, date of training, trainer, attendance sheet with signature /
thumb impression and photographs.

Hygiene stations (bathing facilities) for spraying workers and washing
arrangements for washing spray machines and PPE shall have to provided.

Clean and hygienic toilets shall be provided separately for male and female
workers.

Clean and safe drinking shall be provided to the workers. Water samples
from the water source shall be tested at authorized laboratory and test
reports available.

No adolescent and women workers should be engaged in hazardous work.
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CHAPTER - 7

Waste Management

Waste management forms an integral part of Good Agricultural Practicesand Good
Manufacturing Practices. A tea farm generates various types of waste throughout
its operations and it is essential to have a robust managementand safe disposal
mechanism.

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

The farm shall have a waste management plan exploring 3R of waste
managementi.e. Reduce, Reuse and Recycle.

A Standard Operating Procedure have to be in place for storage, handling
and disposal of various types of both hazardousand non-hazardous wastes
generated within the farms.

Storage, handling and disposal do not pose health and safety risks to the
people working and residing in the farms and also the natural ecosystems.
Waste shall be segregated depending on waste management and disposal
options. Organic / biodegradable waste is composted or processed for use
as organic manure. Recyclable wastes are recycled.

Storage area is safe, secured and not accessible. Only authorized persons
have access to the storage area. Persons handling waste use proper PPE.
Hazardous waste including bio-medical waste shall be stored and disposed
as per procedure prescribed by Pollution Control Board.

Waste shall not be burnt except in incinerators specifically designed for a
type of waste.

Materials like plastics, PVC etc. is never burnt.

Vendors collecting waste for disposal are registered and approved by
Pollution Control Board.

All workers and residents of the farm shall be periodically trained on waste
management and training records maintained.

Waste collecting baskets / bins / receptacles are placed in appropriate
locations with colour codes for different wastes both in the field, factory,
schools, hospital, creche etc.
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BUREAU OF INDIAN STANDARDS



MINUTES



		Name of the

Committee

		Meeting

		Date and Time 

		Venue



		Stimulant Foods Sectional Committee, FAD 6

		Meeting to review the progress of R&D Project titled “Development of test method for determination of chicory content in coffee-chicory powder”



		16 October 2024 

(Wedneday)

@1430 hrs

		Virtual mode











CHAIRPERSON:		Shri S. Soundararajan

Director of Tea Development

Tea Board India, Kolkata



MEMBER SECRETARY:	Dr. Bhawana

				Scientist 'D'

Food and Agriculture Department

Bureau of Indian Standards, New Delhi





Attendance Sheet: Please see Annex-I





Major discussions held during the meeting and Committee’s Decision/Recommendations:



1. The Committee noted that BIS had commissioned R&D Project titled “Development of test method for determination of chicory content in coffee-chicory powder” to Dr. Paul Atish Tulshiram, Associate Professor, BITS, Pilani as per the terms of reference approved by                    FAD 6 and in line with BIS guidelines for R&D projects. 



2. Dr. Paul Atish Tulshiram made a presentation on the findings of the research work carried out under the R&D project and made the following submissions:



· Chicoric acid was chosen as marker for estimation of chicory and caffeine for coffee.                     A method was successfully developed for identifying caffeine and chicoric acid, however, the extraction methods did not yield the desired results, as chicoric acid could not be consistently detected in the procured chicory root sample and was also not found in the commercial coffee-chicory products. 

· Since the standardized tested methods did not successfully extract chicoric acid, the findings prompting further investigation. 

· A deviation is proposed from the original plan to use caffeine as a marker for coffee content in coffee-chicory mixture, the percentage of coffee may be estimated based on caffeine content and the rest can be considered as chicory, instead of the earlier proposed approach of directly using chicoric acid as a marker to determine the chicory content. To enhance the accuracy and reliability of the caffeine analysis, further refinement of the method is required.

· Additionally, chicory profiling will be conducted to verify whether the non-caffeine portion consists of chicory or potential substitutes.

· The Committee is requested to consider granting extension of project to progress the work as per the proposed approach.



3. Progress report of R&D project, presentation regarding progress along with the funds utilization certificate submitted by Dr. Paul Atish Tulshiram, BITS, Pilani are enclosed as Annex-II, Annex-III and Annex-IV, respectively.









		



4. The Committee after deliberating in detail on the presentation and progress report submitted by the Project Leader supported the finding that chicoric acid can not be used as marker for presence of chicory in coffee-chicory blends. The Committee further expressed the opinion that the alternate approach proposed by the Project Leader to use caffeine as a marker to estimate coffee content in the blend and calculate chicory percentage by reverse calculation also may not work since there may be some other adulterant also present in the blend apart from chicory and due to potential matrix interference. The Committee recommended that the Project Leader need to conduct a thorough literature survey on other potential methods published in reputed research journals which are based on fructo-oligosaccharides/inulin and try to standardize a method for determination of chicory in coffee-chicory blends based on such markers.  



5. Dr. Tulshiram proposed an alternate approach to the Committee to further study the peak appearing in the chromatogram of only pure chicory samples and coffee-chicory blends, but not in pure coffee samples and identify whether these are lactone peaks or any other specific marker compound which may be specific to chicory and develop a test method using the identified compound as marker. 



6. The Committee found the work carried out by the Project Leader satisfactory and was of the opinion that further work is to be carried out in the R&D project to develop suitable method for determination of chicory content in coffee-chicory blends. The Committee endorsed the alternate approach proposed by the Project Leader and expressed the view that further research may be carried out to study the peak appearing in chicory samples and blends which may have potential to be identified as a marker compound for chicory.



7. The Committee also examine the funds utilization certificate submitted by the Project Leader and recommend for release of second instalment of funds allocated for the R&D project. 



8. The Committee requested the project Leader to submit the inputs/suggestions based on literature survey and findings of analysis of lactone peaks latest by 5 Nov 2024. 



9. The Committee decided to fix another meeting in second/third week of Nov 2024 to examine the inputs to be submitted by the Project Leader as per the above decision of FAD 13 to decide future course of action regarding the R&D project. 



10. There being no other business, the meeting ended with a vote of thanks to the Chair, members and the R&D Project Leader.













































































ANNEX-I



ATTENDANCE SHEET



Meeting of FAD 6 to Review Progress of R&D Project



Date: 16 October 2024					          		Mode: Virtual Mode



		Sl. No.

		Organization

		Representative



		1. 

		Tea Board India, Kolkata

		Mr. S. Soundararajan



		2. 

		CSIR-Central Food Technological Research Institute, Mysore

		Dr. Pushapa S Murthy



		3. 

		Coffee Board, Bengaluru

		Dr. Mandappa I.M



		4. 

		Confederation of Indian Food Trade and Industry, New Delhi

		Ms. Ranjeet Kaur



		5. 

		Consumer Research, Education, Action, Training and Empowerment , Tamil Nadu

		Dr. P. Duraisingam



		6. 

		Directorate of Cashewnut and Cocoa Development, Cochin

		Mr. Dadasaheb Desayi



		7. 

		National Tea Research Foundation, Kolkata

		Dr. Amrit Chandra Barbora



		8. 

		Nestle India Limited, Gurugram

		Ms. Dicksha Mathur



		9. 

		Tata Consumers Products Limited, Bengaluru

		Dr. K. N. Manikandan



		10. 

		Tea Association of India , Kolkata

		Mr. Prabir Kumar Bhattacharjee



		11. 

		Tea Board, Kolkata

		Dr. Mahipal Singh



		12. 

		UPASI Tea Research Foundation, Coimbatore

		Dr. Boophathiraj



		13. 

		In Personal Capacity

		Mr. P. Jose David









Special Invitee:



		Sl. No.

		Organization

		Representative



		1.

		Birla Institute of Technology and Science, Pilani

		Mr. Paul Atish Tulshiram (Project Leader)









4



Annex III_Presentation.pptx

Development of test method for determination of chicory content in 


coffee-chicory powder 








Project Code- FAD 0011


Proposer


Dr. Paul Atish Tulshiram


Associate Professor,


Department of Pharmacy,


BITS, Pilani campus








BITS Pilani, Pilani Campus









































Objectives











To extract caffeine and chicoric acid from the commercially available samples using an ultrasound-assisted sonication technique


To determine the amount of caffeine and chicoric acid in the sample using a high-performance liquid chromatography (HPLC) method 


The developed HPLC method will be validated and then adapted to determine the amount of chicoric acid and caffeine in commercially available samples
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HPLC METHOD DEVELOPMENT


Chromatographic conditions


Column: Lichrosphere 100, RP18, 250 X 4.6 mm, 5 µm 


Flow rate: 1.0 mL/min 


Column temperature: 30ºC 


Mobile phase A: 0.1% formic acid 


Mobile phase B: Acetonitrile 


Run time: 57 minutes


 Elution mode: Gradient 


			Time (mins) 			Mobile Phase A (%) 			Mobile Phase B (%) 


			0.1 			100.0			0.0


			20			85.0			15.0


			25			85.0			15.0


			35			75.0			25.0


			43			75.0			25.0


			53			0.0			100.0


			57			0.0			100.0





Chromatographia, 2001





BITS Pilani, Pilani Campus









































			S. No			Sample details			Extraction technique
			Solvent Ratios used			Identification of Caffeine			Identification of 
Chicoric acid


			01			Raw chicory			Decoction			Water -pH 3.5			Yes			No


			02			Raw chicory			Decoction			Methanol : Water
(7:3 %v/v) -pH 3.5			Yes			No


			03			Raw chicory			Decoction			Methanol : Water
(7:3 %v/v)			Yes			No


			04			Raw chicory			Decoction			Ethanol : Water
(7:3 %v/v)-pH 3.5			Yes			No


			05			Raw chicory			Decoction			Ethanol: Water
(7:3 %v/v)			Yes			No


			06			Coffee: Chicory (55:45)			Decoction			Methanol : Water
(7:3 %v/v) -pH 3.5
			Yes			No





Extraction optimization





BITS Pilani, Pilani Campus
































			S.No			Sample details			Extraction technique
			Solvent Ratios used			Identification of Caffeine			Identification of 
Chicoric acid


			07			Coffee: Chicory (70:30)			Decoction			Methanol : Water
(7:3 %v/v) 			Yes			No


			08			Coffee: Chicory (80:20)			Decoction			Methanol : Water
(7:3 %v/v) 			Yes			No


			09			Coffee: Chicory (55:45)			Decoction			Methanol : Water
(7:3 %v/v) 			Yes			No








 Journal of Agricultural and Food Chemistry, 2005





BITS Pilani, Pilani Campus






































HPLC Chromatograms of Standards


Caffeine RT – 25 minutes 


@ 275nm


Chicoric acid RT – 35.2 minutes @ 330nm





BITS Pilani, Pilani Campus






































Overlay chromatograms of raw chicory & commercial samples


Caffeine


No Chicoric acid





BITS Pilani, Pilani Campus



































Stacked chromatogram of raw chicory & commercial samples @ 275 nm


Coffee: Chicory _55:45


Raw chicory


Coffee: Chicory _70:30


Coffee: Chicory _80:20





BITS Pilani, Pilani Campus



































Stacked chromatogram of raw chicory & commercial samples @ 330 nm


Coffee: Chicory _55:45


Raw chicory


Coffee: Chicory _70:30


Coffee: Chicory _80:20





BITS Pilani, Pilani Campus
































We have successfully developed a method for identifying caffeine and chicoric acid, but chicoric acid could not be detected in either raw chicory nor in commercial coffee-chicory samples


To enhance the accuracy and reliability of the caffeine analysis, further refinement of the method is required


 Moving forward, we will focus on quantifying the percentage of caffeine in coffee samples and consider the remaining composition as chicory.


Additionally, chicory profiling will be conducted to verify whether the non-caffeine portion consists of chicory or potential substitutes.


Conclusion & Future Direction





BITS Pilani, Pilani Campus
































Proposed study 


Study Proposal: Caffeine Quantification and Chicory Fingerprinting in Coffee-Chicory Blends Using HPLC


Phase 1: Optimization and Validation of the HPLC Method for Caffeine Quantification


		HPLC Optimization


		Method Validation (Following ICH Guidelines)


		Caffeine Extraction Optimization


Phase 2: Caffeine Quantification in Coffee-Chicory Blends


		Preparation of In-House Coffee-Chicory Blends:


		Caffeine Quantification in Samples:


		Estimate Coffee Content in Commercial Blends:


Phase 3: Chicory Fingerprinting





BITS Pilani, Pilani Campus
































			S. No			Funds received			Expenditure made			Amount saved from the last installment


			1			1,74,600			1,20,485 			54,143 [including 28 Rs as interest]





Expenditure details





BITS Pilani, Pilani Campus
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Extraction optimization
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GENERAL FINANCIAL RULES 2017

Ministry of Finance
Department of Expenditure

GFR 12 -A
[(See Rule 238 (1)]

FORM OF UTILIZATION CERTIFICATE
FOR AUTONOMOUS BODIES OF THE GRANTEE ORGANIZATION

UTILIZATION CERTIFICATE FOR THE YEAR 7.6.2024 to 14.10.2024 in respect
of recurring/non-recurring
GRANTS-IN-AID/SALARIES/CREATION OF CAPITAL ASSETS

1. Name of the Scheme: Development of test method for determination of chicory content in coffee-chicory
powder
2. Whether recurring or non-recurring grants. Non-Recurring/recurring
3. Grants position at the beginning of the Financial year
(i) CashinHand/Bank NIL
(i) Unadjusted advances NIL
(i) Total NIL
4. Details of grants received, expenditure incurred and closing balances: (Actuals)

Unspent Interest Interest Grant received during Total Expenditure | Closing
Balances of Earned deposited the year Available incurred Balances
- Grants thereon back to funds (5-6)
received the {(1+2-
years Govern- 3+4)
[figure as at ment
Sl. No.
3 (iii)]
1 2 3 4 5 6 7
Sanction Date Amount
No.
(i) (i) (iif)
NIL 28 NIL 7.6.2024 | 1,74,600 | 1,74,628 1,20,485 54,143
Component wise utilization of grants:
Grant-in-aid— Grant-in-aid— Grant-in-aid—creation Total
General Salary of capital assets
32,045 Nil 88,440 1,20,485

Details of grants position at the end of the year
(i) CashinHand/Bank: Rs. 54,143

(i) Unadjusted Advances: NIL

(i) Total: Rs. 54,143
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GENERAL FINANCIAL RULES 2017
Ministry of FinanceDepartment of Expenditure

Certified that I have satisfied myself that the conditions on which grants were sanctioned have been duly fulfilled/are
being fulfilled and that I have exercised following checks to see that the money has been actually utilized for the
purpose for which it was sanctioned:

(i) The main accounts and other subsidiary accounts and registers (including assets registers) are maintained
as prescribed in the relevant Act/Rules/Standing instructions (mention the Act/Rules) and have been duly
audited by designated auditors. The figures depicted above tally with the audited figures mentioned in financial
statements/accounts.

(i) There exist internal controls for safeguarding public funds/assets, watching outcomes and achievements of
physical targets against the financial inputs, ensuring quality in asset creation etc. & the periodic evaluation of
internal controls is exercised to ensure their effectiveness.

(iii) To the best of our knowledge and belief, no transactions have been entered that are in violation of relevant
Act/Rules/standing instructions and scheme guidelines.

(iv) The responsibilities among the key functionaries for execution of the scheme have been assigned in clear terms
and are not general in nature.,

(V) The benefits were extended to the intended beneficiaries and only such areas/districts were covered where the
scheme was intended to operate.,

(vi) The expenditure on various components of the scheme was in the proportions authorized as per the scheme
guidelines and terms and conditions of the grants-in-aid.

(vil) It has been ensured that the physical and financial performance under................... (name of the scheme has
been according to the requirements, as prescribed in the guidelines issued by Govt. of India and the
performance/targets achieved statement for the year to which the utilization of the fund resulted in outcomes
givenat Annexure — I duly enclosed.

(viii) The utilization of the fund resulted in outcomes given at Annexure - II duly enclosed (to be formulated by the
Ministry/Department concerned as per their requirements/ specifications.)

(ix) Details of various schemes executed by the agency through grants-in-aid received from the same Ministry or
from other Ministries is enclosed at Annexure -II (to be formulated by the Ministry/Department concerned as per
their requirements/ specifications).

AD e
Accounts & Finance Unit REGH ' -
. widhc . re A & Science
Signature IS Pilani fomrs Signat titute of Technology &
BiT O, ani !Janlpus "Bira msPlU’-\Nl kRajasfhan)
Name...... 5—“:;-&1“%/\“0“% ......... NameCOtJCLﬁR"WCW
Chief Finance Officer(Head of the Finance) Head of the Organisation
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ANNEX- E
OPERATION OF FUNDS AND PROGRESS REPORT

Title of the Project: Development of test method for the determination of chicory content in

coffee-chicory powder

Project number: FAD 0011

Date of commencement: 07/06/2024
Details of Equipment Purchased (if any):

Name of equipment Cost Supplier Date of purchase/ placing order for
each item of equipment

NA NA NA NA

Fund received : 1,57,140/-
Expenditure made in Rupees: One lakh twenty thousand four hundred eighty five

rupees(1,20,485/-) and order placed for twenty one thousand four hundred twenty (21,420/-)

S.No Purchased Item Expenditure
1 X Bridge HILIC,5 pm, 4.6 X 250mm column 88440
2 Coorg, Chikmagalur and Baba Budangiris Arabica Coffee samples 1800
3 Caffeine standard 2537
4 Methanol_HPLC Grade 23593
5 Acetonitrile_ HPLC Grade
6 Microtip (0.2-10 pL)
7 Microtip (2-200 L)
8 Microtip (300 pL)
9 Clear Glass (12 x 32) mm Screw Neck Vial, 2 mL volume, 100/pk 4115
Total | 1,20,485/-

Amount saved (if any) from the last instalment: Rs 15,235/-

The date on which the scheme will complete its normal tenure of months is 06/12/2024.
Whether extension beyond normal tenure has been requested.

2 month (as it took time to identify the presence of markers and get the coffee and chicory
samples).

Constraints (if any) faced in the progress of work and suggestions to overcome them.
Based on the literature available, a unique marker present in the chicory root, was chosen to
determine the percentage of chicory in commercial coffee-chicory mixtures. The percentage
of phytoconstituents in plants depends on various parameters like climatic conditions, altitude,
time of collection, etc. The chicory root samples that was procured from the suggested vendor,

was exposed to different solvents to extract chicoric acid. Despite of extensive efforts to








10.

11.

12.

extract chicoric acid from chicory samples, none of the tested methods yielded positive
results. Further commercial coffee and chicory products were also investigated for chicoric
acid but we could not find the presence of the same in any of these samples.

To overcome this constrain we propose the study to focus only on the quantification of
caffeine content in coffee and coffee-chicory blends using high-performance liquid
chromatography (HPLC) method. The validated method will be applied to in-house blends
prepared using standard Coffee arabica and chicory raw material in varying ratios e.g., 55/45,
60/40,70/30,80/20,90/10 (that will mimic the ratios of commercial products), along with the
commercial coffee-chicory samples. A calibration curve generated using caffeine standard
will allow for accurate quantification of caffeine in each sample. This, in turn, will enable the
determination of the coffee content in the commercial products, with the remaining portion
being attributed to chicory. The final step will involve comparing the results from in-house
blends with those from commercial products to assess variations in caffeine content and blend
composition.

Any deviation from original plan with its nature and cause.

Yes, there was a deviation from the original plan. The objective of the study was to quantify
the percentage of chicory present in a coffee-chicory mixture using chicoric acid and caffeine
as the proposed markers. Caffeine was found to be present in coffee samples and the
commercial products. However, the extraction methods did not yield the desired results, as
chicoric acid could not be consistently present in the procured chicory root sample and was
also not found in the commercial coffee-chicory products. Thus the deviation involves a shift
in focus from directly using chicoric acid as a marker to considering estimation caffeine
present in various blends of coffee products. This will follow the reporting of the percentage
of coffee based on caffeine content and the rest can be considered as chicory. Also HPLC
profiles of various chicory samples will be provided to match the presence of chicory in the
commercial product.

List of publications giving full bibliographic details accrued from this project (copies of
the paper (s) should be enclosed). NIL (at this stage but can expect one at the end of the
project)

Summary of work done

The primary objective of this work was to quantify the percentage of chicory in coffee-
chicory mixtures by using chicoric acid as a unique marker as well as caffeine.
Chromatographic development for quantifying caffeine and chicoric acid was done using an
Inertsil C8-3 column (250 x 4.6 mm, 5 um) that provided good separation of caffeine and
chicoric acid peaks. However, this system was insufficient for the commercial coffee-chicory
products. Consequently, another chromatographic conditions were optimized using a

Lichrosphere 100, RP18 column (250 x 4.6 mm, 5 pm), which resulted in improved

2







13.

separation. The caffeine peak eluted at a retention time (RT) of 25.0 minutes, while the
chicoric acid peak was observed at 35.2 minutes, indicating significant advancements in
resolution. A partial validation has been done. Further comprehensive validation following
ICH guidelines will be completed. Chicory and commercial coffee samples were procured for
this study and were subjected to various solvent extraction methods to isolate and quantify
chicoric acid and caffeine. However, none of the tested methods successfully extracted
chicoric acid, prompting further investigation. Caffeine was present in the commercial
products.

Proposed program of work for the next month

Step 1: As per the proposed work, we are only able to detect the presence of caffeine in
coffee products whereas chicoric acid is not detectable. Now, we propose the study to focus
only on the quantification of caffeine content in coffee and coffee-chicory blends using high-
performance liquid chromatography (HPLC). The first phase will involve optimizing the
HPLC method, to ensure precise and reliable separation of caffeine from the sample matrix.
Once the method is optimized, validation will be carried out following ICH guidelines,
evaluating critical factors including linearity, precision, accuracy, limit of detection (LOD),
limit of quantification (LOQ), and robustness. Simultaneously, the extraction process will be
optimized to ensure complete recovery of caffeine, employing various solvents. The validated
method will then be applied to in-house blends prepared using standard Coffee arabica and
chicory raw material in varying ratios e.g., 55/45, 60/40,70/30,80/20,90/10 (that will mimic
the ratios of commercial products), along with the commercial coffee-chicory samples. A
calibration curve generated using caffeine standard will allow for accurate quantification of
caffeine in each sample. This, in turn, will enable the determination of the coffee content in
the commercial products, with the remaining portion being attributed to chicory. The final
step will involve comparing the results from in-house blends with those from commercial
products to assess variations in caffeine content and blend composition.

Step 2: In addition to caffeine quantification, the study will also include fingerprinting of
chicory samples. While chicoric acid may not be identified in these samples, the
fingerprinting process will serve as a key method for characterizing the chemical profile of
chicory (its presence) in the commercial product. This fingerprint can then be used to assess
whether any other material has been added (instead of chicory) as an adulterant in commercial
coffee blends. This approach imparts a crucial additional layer to the study, allowing for not
only the quantification of caffeine but also the verification of the purity of coffee samples,
which is especially important for quality control and consumer assurance in commercial

coffee products.







14. Detailed Progress Report enlisting the objectives in the beginning briefly (up to five

pages maximum).
A. Objectives

a.

To extract caffeine and chicoric acid from the commercially available samples using an
ultrasound-assisted sonication technique

To determine the amount of caffeine and chicoric acid in the sample using high-
performance liquid chromatography (HPLC)

The developed HPLC methods will be validated and then adapted to determine the

amount of chicoric acid and caffeine in commercially available samples

B. Materials & Methods:

The HPLC grade solvents methanol, acetonitrile, orthophosphoric acid, formic acid, and
trifluoro acetic acid were procured from Merck. Water used for the experiment was obtained
from a Milli-Q system (Merck Millipore). The reference standards caffeine and chicoric acid
were procured from Tokyo Chemical Industries (TCI), both with a purity of >98.0 %. Coffee
samples such as Coorg Arabica coffee, Chikmagalur Arabica coffee, and Baba budangiris
Arabica coffee were procured from the Coffee board roasting and grinding unit, Bengaluru,
and chicory powder from Aravind Industries, Guntakal. Commercial coffee products were
procured form the local market, Pilani, Rajasthan. All the samples were stored at room

temperature in the natural products laboratory of the Department of Pharmacy, BITS Pilani.

C. HPLC Method Optimization:

An HPLC method has been developed to determine coffee and chicory powder contents
present in the commercial samples. Initially, the HPLC method development was done using
markers namely caffeine and chicoric acid, with the mobile phases comprising aqueous
phase such as water/0.1% orthophosphoric acid/0.1% formic acid /potassium dihydrogen
phosphate (pH 7.0) combined with organic phases like methanol or acetonitrile in varying
ratios ( 40: 60, 30:70, and 20:80 % v/v ). The stationary phase used was an X-Bridge C18
column (250 X 4.6 mm, 5 pum) with an isocratic elution mode and a flow rate of 1.0
mL/min over 15 minutes (mins). Caffeine and chicoric acid peaks were monitored at
wavelength (A) of 275 and 330 nm. Under these chromatographic conditions, chicoric acid
was poorly retained by the column, eluting in the void volume before the solvent peak.
Considering the characteristic polar property of chicoric acid, trials were conducted to
evaluate the effect of changing the column chemistry from C18 to C8. An Inertsil C8-3
column (250 X 4.6 mm, 5 um) was tested using the same mobile phases ratios as previously
mentioned. In this setup, caffeine and chicoric acid eluted at the retention times (RT) of 4.1
and 2.1 mins respectively with the solvent peak appearing at RT 3.2 mins, indicating no
significant improvement in the retention of chicoric acid. Further trials were conducted

using hydrophilic interaction liquid chromatography (HILIC), typically employed for
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separating more polar compounds, with reverse phase conditions and high percentages of
organic solvents (above 80% acetonitrile or methanol). Although both caffeine and chicoric
acid exhibited symmetrical peak shapes with good tailing and theoretical plate counts, no
improvement in retention of chicoric acid was observed, suggesting that altering column
chemistry did not enhance its retention. In subsequent trials, focused on adjusting the mobile
phase composition. Previously, strong acids such as 0.1% orthophosphoric acid, formic
acid, and trifluoroacetic acid had been used. However, chicoric acid being polar with two
carboxylic acid groups, is sensitive to its ionization state, which affects its retention on the
C18 column. At lower pH both the carboxylic groups are likely to be protonated, reducing
their interaction with the C18 stationary phase, which leads to poor retention or no retention.
To address this, 0.1% acetic acid (a weaker acid compared to orthophosphoric and
trifluoroacetic acid) with a slightly higher pH (3.5) was employed as the mobile phase.
Under these conditions caffeine and chicoric acid peaks were eluted at the RT 3.7 and 5.8
mins respectively achieving successful retention of chicoric acid. The weaker acidity of
acetic acid allows for partial protonation of chicoric acid, creating a less acidic environment
and facilitating balanced interaction with both the mobile phase and stationary phase. The
chromatographic results are shown in Figure 1, confirming improved retention and
resolution of chicoric acid.
Chromatographic conditions:
Column: Inertsil C8-3,250 X 4.6 mm, 5 um column
Flow: 0.8 mL/min
Column temperature: 35°C
Sampler temperature: 25°C
Mobile phase: 0.1% acetic acid and acetonitrile in the ratio 30: 70(%v/v)
Elution mode : Isocratic
Wavelength (A): 275 nm for caffeine and 330 nm for chicoric acid
Validation parameters such as specificity, linearity, and precision (Figure 2-4) were evaluated
to assess the reliability of the developed HPLC method. These parameters were examined to
ensure the method's ability to accurately detect and quantify caffeine and chicoric acid while
confirming its reproducibility and consistent performance.
D. Preparation of Standard solutions:
Standard solutions of caffeine and chicoric acid were prepared by dissolving 1mg of caffeine
and 0.5 mg of chicoric acid in 1 mL of diluent, consisting of acetonitrile & water (90: 10%
v/v).
E. Optimization of extraction of Raw Chicory, commercial coffee samples and coffee beans:
Mulacci et al. (2008) has reported the optimization of the chromatographic conditions to

determine the polyphenolic compounds in the aerial parts of Cichorium intybus' . A modified
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version of their procedure was employed in this study to extract chicoric acid from raw
chicory powder. In the extraction process, 2 g of raw chicory was mixed with 100 mL of a
70:30 % v/v methanol-water solvent. The pH was adjusted to 3.5 using acetic acid, and the
mixture was refluxed for 2 hours (hrs). After cooling to room temperature methanol was
removed from the filtrate using a rotary evaporator, and the remaining aqueous phase
underwent sequential liquid-liquid extraction with hexane (to remove nonpolar compounds),
chloroform, and ethyl acetate. Each fraction (hexane, chloroform, and ethyl acetate) was
concentrated, and 1mg of crude extract was dissolved to prepare a 1 mg/mL solution. This
solution was sonicated for 2 mins and filtered through a 0.22 um nylon filter before injecting
into the developed HPLC method.

This procedure was followed using different solvent systems to extract chicoric acid including
methanol/water (70:30%v/v) without pH adjustment, ethanol/water (70:30%v/v) with and
without pH adjustment, and water alone. All the samples were injected in the developed
HPLC method. However, no traces of chicoric acid were detected. Given the potential for low
chicoric acid concentration, the extraction was repeated with 20 g of raw chicory, using the
same solvents and method but chicoric acid remained undetectable. These experiments
confirmed the absence of chicoric acid in raw chicory samples. The same extraction
procedure was applied to the commercial coffee products containing 55:45, 70:30, and 80:20
ratios of coffee to chicory.

Upon injection of these samples in the developed HPLC method, multiple peaks were
observed to merge with poor resolution. As a result, the analytical method needed re-
optimization to suit the matrix of the coffee-chicory samples. To address these challenges
Innocenti et al. (2008) who developed a method to evaluate the phenolic contents in the aerial
parts of different varieties of Cichorium intybus  were adopted to evaluate the samples. The
same chromatographic conditions were used to run the samples.

The chromatographic conditions are as follows

Column: Lichrosphere 100, RP18, 250 X 4.6 mm, 5 um
Flow rate: 1.0 mL/min

Column temperature: 30°C

Mobile phase A: 0.1% formic acid

Mobile phase B: Acetonitrile

Run time: 57 minutes

Elution mode: Gradient







Table-1: Gradient program

Time (mins) | Mobile Phase A (%) | Mobile Phase B (%)

0.1 100.0 0.0

20 85.0 15.0
25 85.0 15.0
35 75.0 25.0
43 75.0 25.0
53 0.0 100.0
57 0.0 100.0

F. Results & Discussion :

Currently, there is no direct method available to simultaneously quantify caffeine and
chicoric acid using the same chromatographic system, nor is there an established analytical
method available to determine the percentage of chicory content based on its unique
phytoconstituents as a marker. This study aimed to evaluate and quantify the amount of
caffeine and chicoric acid present in coffee-chicory powder. Experiments were initiated
using an Inertsil C8-3, (250 x 4.6 mm, 5 um) column, with 0.1 % acetic acid and acetonitrile
as mobile phase. However, this chromatographic system was unsuitable for the complex
sample matrix of coffee products, as it did not achieve adequate separation of all
components. To address this issue, chromatographic conditions were further optimized. The
Lichrospher 100, RP18 (250 x 4.6 mm, 5 um) column was employed resulting in improved
separation, with most of the peaks in the sample matrix being well resolved. The
chromatograms were given in Figure 5.

Analytical method validation

Partial method validation was performed using standard caffeine and chicoric acid solutions
following the guidelines outlined by the International Committee of Harmonisation (ICH) in
section Q2B. The validation parameters assessed include specificity, linearity, and precision
to ensure that the developed method is accurate, reliable, and reproducible for the

quantification of caffeine and chicoric acid in coffee-chicory samples.
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Figure 1: Representative chromatograms of a) caffeine and b) chicoric acid
Specificity:

The specificity test was performed to ensure that there was no interference from blank at the
RT of caffeine and chicoric acid. The results confirmed that no interference was observed at
the respective RT, indicating that the method is highly specific for the detection and

guantification of these compounds. The chromatograms are given in Figure 2.
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Figure 2: Blank chromatogram at a) 275 nm and b)330 nm







Linearity:

Caffeine and chicoric acid stock solutions were prepared and five standard solutions were
produced with generated, covering the expected range of concentrations in the material
under investigation. Calibration curves were constructed for both compounds using the least
squares method. The resulting coefficient of determination (R?) values were 0.999 for both

caffeine and chicoric acid. The calibration graphs are presented in Figure 3.
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Precision:

The precision of an analytical method is a measure of the consistency and repeatability of
the method. From the caffeine and chicoric acid stock solution, six standard solutions are
prepared by spiking the stock solution to diluent to get a concentration of 100 pg/mL. Six
injections were injected in the method. The percentage root square deviation (%RSD) of
caffeine and chicoric acid was found to be 0.43 and 0.98 respectively. The overlay of the

chromatogram for six injections is presented in Figure 4, demonstrating the reproducibility

of the results.
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Figure 3: Calibration curves of caffeine and chicoric acid
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Figure 4: Overlay of precision chromatograms of a) caffeine b) chicoric acid

The results obtained from specificity, linearity, and precision are within acceptance
criteria as per the relevant guidelines confirming that the method is specific, linear, and
precise. However, the validation was conducted using only the standard markers. When
the partially validated method was applied to optimize the extraction condition for real
samples, it became apparent that the established run time and isocratic elution were
insufficient for effectively separating the compounds present in the sample matrix. To
address this, samples were subsequently injected using the method developed by
Innocenti et.al, (2008) which employed a Lichrosphere 100, RP18 (250 X 4.6 mm, 5 pum)
column. This adjustment allowed for better separation of the previously unresolved
peaks. Under these conditions, the caffeine peak eluted at Rt 25.0 mins and the chicoric
acid peak eluted at RT 35.2 mins. The corresponding chromatograms are displayed in
Figure 5. The method needs further optimization as a minor hump was observed at the
front of the caffeine peak, this phenomenon was only observed in the standards, not in
sample injections. Once the method is properly optimized, it will be fully validated

according to the ICH guidelines.
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(a)

(b)

| Caffeine at RT 25.0 mins @ 275 nm

(c)

S

)

(d)

No chicoric acid peak at RT 35.2 mins @ 330 nm

Figure 5: Representative chromatograms of peaks using Lichrosphere column a) caffeine
at 275 nm b) chicoric acid at 330 nm c) raw chicory and commercial coffee samples
overlay at 275 nm d) raw chicory and commercial coffee samples overlay at 330 nm.
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G. Conclusion
In this study, a method was developed to quantify caffeine and chicoric acid in coffee-
chicory mixtures, addressing a significant gap in the existing analytical methods. The
method underwent partial validation based on the ICH guidelines, focusing on
specificity, linearity, and precision. The results indicated that the method is specific, with
no interference from the blank at the retention times of both compounds. The calibration
curves demonstrated excellent linearity, with R? values of 0.999 for both caffeine and
chicoric acid. Precision tests yielded low %RSD values of 0.43% for caffeine and 0.98%
for chicoric acid, reflecting the method's consistency and repeatability. However,
challenges arose when applying the method to complex sample matrices, where initial
chromatographic conditions were insufficient to separate the compounds adequately.
Subsequent adjustments using a Lichrosphere 100, RP18 column provided improved
resolution, with caffeine and chicoric acid peaks separated at retention times of 25.0
minutes and 35.2 minutes, respectively. Finally, upon analysis of commercial coffee
products, the presence of caffeine was confirmed, while chicoric acid was not detectable
in either commercial coffee products or chicory samples. Hence an alternate strategy has
been proposed wherein the study will focus only on the quantification of caffeine content
in coffee and coffee-chicory blends using high-performance liquid chromatography
(HPLC).
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ANNEX- E
OPERATION OF FUNDS AND PROGRESS REPORT

Title of the Project: Development of test method for the determination of chicory content in

coffee-chicory powder

Project number: FAD 0011

Date of commencement: 07/06/2024
Details of Equipment Purchased (if any):

Name of equipment Cost Supplier Date of purchase/ placing order for
each item of equipment

NA NA NA NA

Fund received : 1,57,140/-
Expenditure made in Rupees: One lakh twenty thousand four hundred eighty five

rupees(1,20,485/-) and order placed for twenty one thousand four hundred twenty (21,420/-)

S.No Purchased Item Expenditure
1 X Bridge HILIC,5 pm, 4.6 X 250mm column 88440
2 Coorg, Chikmagalur and Baba Budangiris Arabica Coffee samples 1800
3 Caffeine standard 2537
4 Methanol_HPLC Grade 23593
5 Acetonitrile_ HPLC Grade
6 Microtip (0.2-10 pL)
7 Microtip (2-200 L)
8 Microtip (300 pL)
9 Clear Glass (12 x 32) mm Screw Neck Vial, 2 mL volume, 100/pk 4115
Total | 1,20,485/-

Amount saved (if any) from the last instalment: Rs 15,235/-

The date on which the scheme will complete its normal tenure of months is 06/12/2024.
Whether extension beyond normal tenure has been requested.

2 month (as it took time to identify the presence of markers and get the coffee and chicory
samples).

Constraints (if any) faced in the progress of work and suggestions to overcome them.
Based on the literature available, a unique marker present in the chicory root, was chosen to
determine the percentage of chicory in commercial coffee-chicory mixtures. The percentage
of phytoconstituents in plants depends on various parameters like climatic conditions, altitude,
time of collection, etc. The chicory root samples that was procured from the suggested vendor,

was exposed to different solvents to extract chicoric acid. Despite of extensive efforts to
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11.

12.

extract chicoric acid from chicory samples, none of the tested methods yielded positive
results. Further commercial coffee and chicory products were also investigated for chicoric
acid but we could not find the presence of the same in any of these samples.

To overcome this constrain we propose the study to focus only on the quantification of
caffeine content in coffee and coffee-chicory blends using high-performance liquid
chromatography (HPLC) method. The validated method will be applied to in-house blends
prepared using standard Coffee arabica and chicory raw material in varying ratios e.g., 55/45,
60/40,70/30,80/20,90/10 (that will mimic the ratios of commercial products), along with the
commercial coffee-chicory samples. A calibration curve generated using caffeine standard
will allow for accurate quantification of caffeine in each sample. This, in turn, will enable the
determination of the coffee content in the commercial products, with the remaining portion
being attributed to chicory. The final step will involve comparing the results from in-house
blends with those from commercial products to assess variations in caffeine content and blend
composition.

Any deviation from original plan with its nature and cause.

Yes, there was a deviation from the original plan. The objective of the study was to quantify
the percentage of chicory present in a coffee-chicory mixture using chicoric acid and caffeine
as the proposed markers. Caffeine was found to be present in coffee samples and the
commercial products. However, the extraction methods did not yield the desired results, as
chicoric acid could not be consistently present in the procured chicory root sample and was
also not found in the commercial coffee-chicory products. Thus the deviation involves a shift
in focus from directly using chicoric acid as a marker to considering estimation caffeine
present in various blends of coffee products. This will follow the reporting of the percentage
of coffee based on caffeine content and the rest can be considered as chicory. Also HPLC
profiles of various chicory samples will be provided to match the presence of chicory in the
commercial product.

List of publications giving full bibliographic details accrued from this project (copies of
the paper (s) should be enclosed). NIL (at this stage but can expect one at the end of the
project)

Summary of work done

The primary objective of this work was to quantify the percentage of chicory in coffee-
chicory mixtures by using chicoric acid as a unique marker as well as caffeine.
Chromatographic development for quantifying caffeine and chicoric acid was done using an
Inertsil C8-3 column (250 x 4.6 mm, 5 um) that provided good separation of caffeine and
chicoric acid peaks. However, this system was insufficient for the commercial coffee-chicory
products. Consequently, another chromatographic conditions were optimized using a

Lichrosphere 100, RP18 column (250 x 4.6 mm, 5 pm), which resulted in improved
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separation. The caffeine peak eluted at a retention time (RT) of 25.0 minutes, while the
chicoric acid peak was observed at 35.2 minutes, indicating significant advancements in
resolution. A partial validation has been done. Further comprehensive validation following
ICH guidelines will be completed. Chicory and commercial coffee samples were procured for
this study and were subjected to various solvent extraction methods to isolate and quantify
chicoric acid and caffeine. However, none of the tested methods successfully extracted
chicoric acid, prompting further investigation. Caffeine was present in the commercial
products.

Proposed program of work for the next month

Step 1: As per the proposed work, we are only able to detect the presence of caffeine in
coffee products whereas chicoric acid is not detectable. Now, we propose the study to focus
only on the quantification of caffeine content in coffee and coffee-chicory blends using high-
performance liquid chromatography (HPLC). The first phase will involve optimizing the
HPLC method, to ensure precise and reliable separation of caffeine from the sample matrix.
Once the method is optimized, validation will be carried out following ICH guidelines,
evaluating critical factors including linearity, precision, accuracy, limit of detection (LOD),
limit of quantification (LOQ), and robustness. Simultaneously, the extraction process will be
optimized to ensure complete recovery of caffeine, employing various solvents. The validated
method will then be applied to in-house blends prepared using standard Coffee arabica and
chicory raw material in varying ratios e.g., 55/45, 60/40,70/30,80/20,90/10 (that will mimic
the ratios of commercial products), along with the commercial coffee-chicory samples. A
calibration curve generated using caffeine standard will allow for accurate quantification of
caffeine in each sample. This, in turn, will enable the determination of the coffee content in
the commercial products, with the remaining portion being attributed to chicory. The final
step will involve comparing the results from in-house blends with those from commercial
products to assess variations in caffeine content and blend composition.

Step 2: In addition to caffeine quantification, the study will also include fingerprinting of
chicory samples. While chicoric acid may not be identified in these samples, the
fingerprinting process will serve as a key method for characterizing the chemical profile of
chicory (its presence) in the commercial product. This fingerprint can then be used to assess
whether any other material has been added (instead of chicory) as an adulterant in commercial
coffee blends. This approach imparts a crucial additional layer to the study, allowing for not
only the quantification of caffeine but also the verification of the purity of coffee samples,
which is especially important for quality control and consumer assurance in commercial

coffee products.





14. Detailed Progress Report enlisting the objectives in the beginning briefly (up to five

pages maximum).
A. Objectives

a.

To extract caffeine and chicoric acid from the commercially available samples using an
ultrasound-assisted sonication technique

To determine the amount of caffeine and chicoric acid in the sample using high-
performance liquid chromatography (HPLC)

The developed HPLC methods will be validated and then adapted to determine the

amount of chicoric acid and caffeine in commercially available samples

B. Materials & Methods:

The HPLC grade solvents methanol, acetonitrile, orthophosphoric acid, formic acid, and
trifluoro acetic acid were procured from Merck. Water used for the experiment was obtained
from a Milli-Q system (Merck Millipore). The reference standards caffeine and chicoric acid
were procured from Tokyo Chemical Industries (TCI), both with a purity of >98.0 %. Coffee
samples such as Coorg Arabica coffee, Chikmagalur Arabica coffee, and Baba budangiris
Arabica coffee were procured from the Coffee board roasting and grinding unit, Bengaluru,
and chicory powder from Aravind Industries, Guntakal. Commercial coffee products were
procured form the local market, Pilani, Rajasthan. All the samples were stored at room

temperature in the natural products laboratory of the Department of Pharmacy, BITS Pilani.

C. HPLC Method Optimization:

An HPLC method has been developed to determine coffee and chicory powder contents
present in the commercial samples. Initially, the HPLC method development was done using
markers namely caffeine and chicoric acid, with the mobile phases comprising aqueous
phase such as water/0.1% orthophosphoric acid/0.1% formic acid /potassium dihydrogen
phosphate (pH 7.0) combined with organic phases like methanol or acetonitrile in varying
ratios ( 40: 60, 30:70, and 20:80 % v/v ). The stationary phase used was an X-Bridge C18
column (250 X 4.6 mm, 5 pum) with an isocratic elution mode and a flow rate of 1.0
mL/min over 15 minutes (mins). Caffeine and chicoric acid peaks were monitored at
wavelength (A) of 275 and 330 nm. Under these chromatographic conditions, chicoric acid
was poorly retained by the column, eluting in the void volume before the solvent peak.
Considering the characteristic polar property of chicoric acid, trials were conducted to
evaluate the effect of changing the column chemistry from C18 to C8. An Inertsil C8-3
column (250 X 4.6 mm, 5 um) was tested using the same mobile phases ratios as previously
mentioned. In this setup, caffeine and chicoric acid eluted at the retention times (RT) of 4.1
and 2.1 mins respectively with the solvent peak appearing at RT 3.2 mins, indicating no
significant improvement in the retention of chicoric acid. Further trials were conducted

using hydrophilic interaction liquid chromatography (HILIC), typically employed for
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separating more polar compounds, with reverse phase conditions and high percentages of
organic solvents (above 80% acetonitrile or methanol). Although both caffeine and chicoric
acid exhibited symmetrical peak shapes with good tailing and theoretical plate counts, no
improvement in retention of chicoric acid was observed, suggesting that altering column
chemistry did not enhance its retention. In subsequent trials, focused on adjusting the mobile
phase composition. Previously, strong acids such as 0.1% orthophosphoric acid, formic
acid, and trifluoroacetic acid had been used. However, chicoric acid being polar with two
carboxylic acid groups, is sensitive to its ionization state, which affects its retention on the
C18 column. At lower pH both the carboxylic groups are likely to be protonated, reducing
their interaction with the C18 stationary phase, which leads to poor retention or no retention.
To address this, 0.1% acetic acid (a weaker acid compared to orthophosphoric and
trifluoroacetic acid) with a slightly higher pH (3.5) was employed as the mobile phase.
Under these conditions caffeine and chicoric acid peaks were eluted at the RT 3.7 and 5.8
mins respectively achieving successful retention of chicoric acid. The weaker acidity of
acetic acid allows for partial protonation of chicoric acid, creating a less acidic environment
and facilitating balanced interaction with both the mobile phase and stationary phase. The
chromatographic results are shown in Figure 1, confirming improved retention and
resolution of chicoric acid.
Chromatographic conditions:
Column: Inertsil C8-3,250 X 4.6 mm, 5 um column
Flow: 0.8 mL/min
Column temperature: 35°C
Sampler temperature: 25°C
Mobile phase: 0.1% acetic acid and acetonitrile in the ratio 30: 70(%v/v)
Elution mode : Isocratic
Wavelength (A): 275 nm for caffeine and 330 nm for chicoric acid
Validation parameters such as specificity, linearity, and precision (Figure 2-4) were evaluated
to assess the reliability of the developed HPLC method. These parameters were examined to
ensure the method's ability to accurately detect and quantify caffeine and chicoric acid while
confirming its reproducibility and consistent performance.
D. Preparation of Standard solutions:
Standard solutions of caffeine and chicoric acid were prepared by dissolving 1mg of caffeine
and 0.5 mg of chicoric acid in 1 mL of diluent, consisting of acetonitrile & water (90: 10%
v/v).
E. Optimization of extraction of Raw Chicory, commercial coffee samples and coffee beans:
Mulacci et al. (2008) has reported the optimization of the chromatographic conditions to

determine the polyphenolic compounds in the aerial parts of Cichorium intybus' . A modified
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version of their procedure was employed in this study to extract chicoric acid from raw
chicory powder. In the extraction process, 2 g of raw chicory was mixed with 100 mL of a
70:30 % v/v methanol-water solvent. The pH was adjusted to 3.5 using acetic acid, and the
mixture was refluxed for 2 hours (hrs). After cooling to room temperature methanol was
removed from the filtrate using a rotary evaporator, and the remaining aqueous phase
underwent sequential liquid-liquid extraction with hexane (to remove nonpolar compounds),
chloroform, and ethyl acetate. Each fraction (hexane, chloroform, and ethyl acetate) was
concentrated, and 1mg of crude extract was dissolved to prepare a 1 mg/mL solution. This
solution was sonicated for 2 mins and filtered through a 0.22 um nylon filter before injecting
into the developed HPLC method.

This procedure was followed using different solvent systems to extract chicoric acid including
methanol/water (70:30%v/v) without pH adjustment, ethanol/water (70:30%v/v) with and
without pH adjustment, and water alone. All the samples were injected in the developed
HPLC method. However, no traces of chicoric acid were detected. Given the potential for low
chicoric acid concentration, the extraction was repeated with 20 g of raw chicory, using the
same solvents and method but chicoric acid remained undetectable. These experiments
confirmed the absence of chicoric acid in raw chicory samples. The same extraction
procedure was applied to the commercial coffee products containing 55:45, 70:30, and 80:20
ratios of coffee to chicory.

Upon injection of these samples in the developed HPLC method, multiple peaks were
observed to merge with poor resolution. As a result, the analytical method needed re-
optimization to suit the matrix of the coffee-chicory samples. To address these challenges
Innocenti et al. (2008) who developed a method to evaluate the phenolic contents in the aerial
parts of different varieties of Cichorium intybus  were adopted to evaluate the samples. The
same chromatographic conditions were used to run the samples.

The chromatographic conditions are as follows

Column: Lichrosphere 100, RP18, 250 X 4.6 mm, 5 um
Flow rate: 1.0 mL/min

Column temperature: 30°C

Mobile phase A: 0.1% formic acid

Mobile phase B: Acetonitrile

Run time: 57 minutes

Elution mode: Gradient





Table-1: Gradient program

Time (mins) | Mobile Phase A (%) | Mobile Phase B (%)

0.1 100.0 0.0

20 85.0 15.0
25 85.0 15.0
35 75.0 25.0
43 75.0 25.0
53 0.0 100.0
57 0.0 100.0

F. Results & Discussion :

Currently, there is no direct method available to simultaneously quantify caffeine and
chicoric acid using the same chromatographic system, nor is there an established analytical
method available to determine the percentage of chicory content based on its unique
phytoconstituents as a marker. This study aimed to evaluate and quantify the amount of
caffeine and chicoric acid present in coffee-chicory powder. Experiments were initiated
using an Inertsil C8-3, (250 x 4.6 mm, 5 um) column, with 0.1 % acetic acid and acetonitrile
as mobile phase. However, this chromatographic system was unsuitable for the complex
sample matrix of coffee products, as it did not achieve adequate separation of all
components. To address this issue, chromatographic conditions were further optimized. The
Lichrospher 100, RP18 (250 x 4.6 mm, 5 um) column was employed resulting in improved
separation, with most of the peaks in the sample matrix being well resolved. The
chromatograms were given in Figure 5.

Analytical method validation

Partial method validation was performed using standard caffeine and chicoric acid solutions
following the guidelines outlined by the International Committee of Harmonisation (ICH) in
section Q2B. The validation parameters assessed include specificity, linearity, and precision
to ensure that the developed method is accurate, reliable, and reproducible for the

quantification of caffeine and chicoric acid in coffee-chicory samples.
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Figure 1: Representative chromatograms of a) caffeine and b) chicoric acid
Specificity:

The specificity test was performed to ensure that there was no interference from blank at the
RT of caffeine and chicoric acid. The results confirmed that no interference was observed at
the respective RT, indicating that the method is highly specific for the detection and

guantification of these compounds. The chromatograms are given in Figure 2.
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Figure 2: Blank chromatogram at a) 275 nm and b)330 nm





Linearity:

Caffeine and chicoric acid stock solutions were prepared and five standard solutions were
produced with generated, covering the expected range of concentrations in the material
under investigation. Calibration curves were constructed for both compounds using the least
squares method. The resulting coefficient of determination (R?) values were 0.999 for both

caffeine and chicoric acid. The calibration graphs are presented in Figure 3.
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Precision:

The precision of an analytical method is a measure of the consistency and repeatability of
the method. From the caffeine and chicoric acid stock solution, six standard solutions are
prepared by spiking the stock solution to diluent to get a concentration of 100 pg/mL. Six
injections were injected in the method. The percentage root square deviation (%RSD) of
caffeine and chicoric acid was found to be 0.43 and 0.98 respectively. The overlay of the

chromatogram for six injections is presented in Figure 4, demonstrating the reproducibility

of the results.
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Figure 3: Calibration curves of caffeine and chicoric acid
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Figure 4: Overlay of precision chromatograms of a) caffeine b) chicoric acid

The results obtained from specificity, linearity, and precision are within acceptance
criteria as per the relevant guidelines confirming that the method is specific, linear, and
precise. However, the validation was conducted using only the standard markers. When
the partially validated method was applied to optimize the extraction condition for real
samples, it became apparent that the established run time and isocratic elution were
insufficient for effectively separating the compounds present in the sample matrix. To
address this, samples were subsequently injected using the method developed by
Innocenti et.al, (2008) which employed a Lichrosphere 100, RP18 (250 X 4.6 mm, 5 pum)
column. This adjustment allowed for better separation of the previously unresolved
peaks. Under these conditions, the caffeine peak eluted at Rt 25.0 mins and the chicoric
acid peak eluted at RT 35.2 mins. The corresponding chromatograms are displayed in
Figure 5. The method needs further optimization as a minor hump was observed at the
front of the caffeine peak, this phenomenon was only observed in the standards, not in
sample injections. Once the method is properly optimized, it will be fully validated

according to the ICH guidelines.
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| Caffeine at RT 25.0 mins @ 275 nm
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No chicoric acid peak at RT 35.2 mins @ 330 nm

Figure 5: Representative chromatograms of peaks using Lichrosphere column a) caffeine
at 275 nm b) chicoric acid at 330 nm c) raw chicory and commercial coffee samples
overlay at 275 nm d) raw chicory and commercial coffee samples overlay at 330 nm.
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G. Conclusion
In this study, a method was developed to quantify caffeine and chicoric acid in coffee-
chicory mixtures, addressing a significant gap in the existing analytical methods. The
method underwent partial validation based on the ICH guidelines, focusing on
specificity, linearity, and precision. The results indicated that the method is specific, with
no interference from the blank at the retention times of both compounds. The calibration
curves demonstrated excellent linearity, with R? values of 0.999 for both caffeine and
chicoric acid. Precision tests yielded low %RSD values of 0.43% for caffeine and 0.98%
for chicoric acid, reflecting the method's consistency and repeatability. However,
challenges arose when applying the method to complex sample matrices, where initial
chromatographic conditions were insufficient to separate the compounds adequately.
Subsequent adjustments using a Lichrosphere 100, RP18 column provided improved
resolution, with caffeine and chicoric acid peaks separated at retention times of 25.0
minutes and 35.2 minutes, respectively. Finally, upon analysis of commercial coffee
products, the presence of caffeine was confirmed, while chicoric acid was not detectable
in either commercial coffee products or chicory samples. Hence an alternate strategy has
been proposed wherein the study will focus only on the quantification of caffeine content
in coffee and coffee-chicory blends using high-performance liquid chromatography
(HPLC).
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Major sesquiterpene lactones of chicory root

Hakkinen, S.T et.al., 2021. Chicory extracts and sesquiterpene lactones show potent activity against bacterial and fungal pathogens Pharmaceuticals, 14(9), p.941.
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Literature Review





		Source		Sesquiterpene lactones												Extraction method		Analytical method used		Reference

				(1)
µg/g		(2)
µg/g

		(3)
µg/g
		(4)
µg/g
		(5)
µg/g
		(6)
µg/g						

		Chicory
Roots		53.3 ± 3.3 		97.4 ± 5.5		42.4 ± 1.2		6.8 ± 1.3		20.9 ± 0.6 		4.7 ± 1.5		Maceration		HPLC/DAD		Honorine Willeman, 2014

		Chicory
Flour		147.8± 7.3		150 ± 0.1		318.8 ± 29.7		38.3 ± 6.5		27.2 ± 3.8 		110.4 ± 11.8						

		Chicory
Roasted grains		1.3± 2.3		22.9 ± 0.1		92.8 ± 7.9		16.4 ± 5.4 		1.3 ± 0.009 		25.7 ± 3.3						

		Freeze dried chicory  root powder		642.3 ± 76.3 mg/kg		175.3 ± 32.9 mg /kg		-		-		-		-		Maceration-17hrs with agitation		UPLC DAD, LC-QTOF		Ruggieri, F., 2023

		Chicory root powder		170.19  µg/mg		257.59  µg/mg		-		-		55.62 µg/mg		271.04 µg/mg		Supercritical fluid extraction		-		Suvi T. Häkkinen 2021

		Chicory root		39.0 mg		63.2 mg 		36.0 mg 		39.3 mg 		16.5 mg		7.8 mg		Maceration		             UPLC-MS		Hang Fan 2017

		Aerial parts		*		*		*		*		*		*				Orbitrap HRMS/ & LCMS/MS		Graziani, G., 2015. 





 1) 11(S),13-dihydrolactucin, 2) lactucin 3)11(S),13-dihydro-8-deoxylactucin 4) 8-deoxylactucin 5) 11(S),13dihydrolactucopicrin 6) lactucopicrin

 Note- * method of preparation for lactone-rich extract

Methods reported for Sesquiterpene lactones analysis from chicory roots
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8-Deoxylactucin

13-dihydrolactucin

Jacquinelin

Crepidiaside B

Lactucin 

 Lactucopicrin 

Magnolialide

 Ixerisoside D

 Loliolide

3,4β-Dihydro-15-dehydrolactucopicrin





 Caffeic acid

 Quinic acid 

 Caffeoylquinic acid

 Caftaric acid 

 Quercetin

 Kaempferol 

 Caffeoylquinic acid 

 Dicaffeoylquinic acid 

Chicoric acid

Cinnamic acid

Caftaric acid 

Hydroxycinnamic acid

Oxalic, Succinic, Shikimic and Quinic acids



Apigenin-7-O-glucoside

Chrysoeriol-3-O-glucoside 

Dicaffeoylquinic acid

Myricetin-7-O-(6-O-malonyl)-glucoside 

Dimethoxy cinnamoyl shikimic acid

Kaempferol-3-O-sophorosid

Isorhamnetin-7-O-glucoside 

Phytoconstituents of Chicory

Singh, R., 2018. Cichorium intybus L: A review on phytochemistry and pharmacology. International Journal of Chemical Studies, 6(3), pp.1272-1280.





Processed Chicory/ Commercial Sample_55_45 (Coffee: Chicory)

Maceration, 17hrs, agitation @ 100 RPM

 Centrifugation for 15 minutes at 5000 RPM

Liquid-liquid extraction with ethylacetate, 

                                      (3 times in 1: 1 ratio)

5 mg/ mL of the extract solution was injected in HPLC

 Ethyl acetate fraction were pooled and concentrated 

Decant the supernatant solution

Filter the supernatant solution and concentrate the aqueous extract

Solvent- Water

Extraction Method for Lactone analysis

Extraction: Ruggieri, F.et.al., 2023.A Three-Step Process to Isolate Large Quantities of Bioactive Sesquiterpene Lactones from Cichorium intybus L. Roots and Semisynthesis of Chicory STLs Standards. Pharmaceuticals, 16(5), p.771.
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HPLC conditions

Column: Waters X-Bridge C18 (250 X 4.6 mm, 5 µm) 

Flow rate: 1.0 mL/min 

Column temperature: 30ºC 

Mobile phase A: Water

Mobile phase B: Acetonitrile 

Injection volume- 20 µL

Run time: 40 minutes

 Elution mode: Gradient 

		Time (mins) 		Mobile Phase A (%) 		Mobile Phase B (%) 

		0.05		90.0		10.0

		30		58.0		42.0

		35		90.0		10.0

		40		90.0		10.0



Graziani, G.et.al., 2015. Profiling chicory sesquiterpene lactones by high-resolution mass spectrometry. Food Research International, 67, pp.193-198
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Chromatogram for EtoAc extract of Processed chicory @ 275nm



Reference Chromatogram @ 275 nm 

HPLC Chromatogram of Ethyl acetate extract of Processed  chicory

Assumption of  the presence of lactones based on the reference chromatogram Rt- 11.99, 24.0 and 30.24 minutes
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Overlay chromatogram of Processed chicory, commercial sample, and coffee for lactones



Processed chicory_100% Water

Processed chicory

Commercial sample 55_45

Commercial sample 55_45

Coorg coffee

Coorg coffee

Apart from sesquiterpene lactones a distinct peak at Rt 5.1 min was observed only in the raw chicory and commercial sample, absent in pure coffee (Coorg)

Possible peaks for lactones
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Processed chicory and pure coffee samples @ 275 nm



Caffeine @ 8.8 mins

Unknown peak in processed chicory @ 5.1 mins



Processed chicory and commercial samples @ 275 nm

Tata grand 55/45

Processed chicory

Nescafe 70/30
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Overlay of all pure coffee samples (Coorg, Chikmangalur & Bababudangiris) @ 275 nm

Coorg coffee  @ 210- 350 nm

Caffeine @ Rt -  8.8 mins

The peaks seen in chicory and coffee from 11 to 30.0 minutes vary with a slight Rt change by 0.1 minutes, which can be confirmed only by injecting standards

No interference of chicory peak at Rt 5.1 minutes





Overlay chromatogram of Processed chicory, commercial sample, and coffee



Commercial sample 55_45

Coorg coffee

Processed chicory_70_30(Methanol_Water)

12

Unknown peak around 5.1 min

Caffeine 





Outcomes of the study & Future direction

Processed chicory (Ethylacetate fraction)

When subjected to HPLC

Similar pattern  for lactones was observed in comparison with the reference chromatogram

Need to be confirmed by injecting the respective standards

A peak eluted at Rt 5.1 minutes is observed only in chicory and commercial samples , absent in all the coffee samples( Coorg, chikmangaluru and babubudangiris)

Particular peak has to be isolated , match the isolated compound with the phytoconstituents of chicory

Identify it using IR, Mass and NMR spectroscopy

If it unique it can be considered as a marker for chicory quantification

Two findings
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Annex VII_Report of Indian delegation.pdf
REPORT OF PARTCIPATION OF INDIAN DELEGATION IN THE PLENARY MEETING
OF ISO/TC 34/SC 8 ‘TEA’ HELD ON 23 JULY 2024 IN COLOMBO, SRI LANKA

The following Indian delegation participated in the plenary meeting of ISO/TC 34/SC 8 ‘Tea’ held
on 23 July 2024 in Colombo, Sri Lanka:

i) Shri S. Soundararajan, Director (Tea Development), Tea Board India, Kolkata
(Chairperson FAD 6) — Leader of Indian delegation

i) Dr. P. Jose David (Member of FAD 6 in personal capacity)

iii) Mr. Arijit Raha, Indian Tea Association, Kolkata

iv) Dr. Biplab Adhikary, North Bengal Regional R&D Centre, Tea Research Association,
West Bengal (Convenor, ISO/TC 34/SC 8/WG 15 ‘Theanine)

v) Dr. Bhawana, Scientist D, Food and Agriculture Department, BIS (Member Secretary,
FAD 6)

The briefing meeting of Stimulant Foods Sectional Committee, FAD 6 was held on 15 July 2024
by virtual mode for participation of Indian Delegation in the ISO/TC 34/SC 8 meeting.

Report of participation of Indian delegation in the ISO meeting is as under:

A. Usefulness of Foreign Deputation with a Brief Description of Work Carried Out:

Delegations from China, Germany, India, Japan, Kenya, Sri Lanka and UK attended the meeting.

The agenda document (Doc. ISO/TC 34/SC 8 N 1050) was adopted as such without any change.
Resolutions Drafting Committee was constituted comprising of Dr. Timothy Bond (UK),
Dr. Bhawana (India) and Dr. Zang Yahli (China) to assist the Committee Manager in preparing
the resolutions of the meeting

Indian delegation actively participated in the discussions related to the following items, brief
summary of discussions, contribution of Indian delegation along with Committee’s decision is
given below:

1) India’s Proposal for Development of ISO Standard on Tea bags specification (BIS, India)

As per the decision taken by FAD 6, a new work item proposal on ‘Tea bags — Specification’ is
being submitted to SC 8 for development of an ISO Standard. Before the formal NWIP, the
proposals are first discussed in the plenary meeting.

Powerpoint presentation and background note regarding India’s NWIP on teabags was forwarded
to Committee Manager SC 8, which was circulated to all SC 8 members in advance. Dr. Jose David
made presentation on India’s proposal. China, Kenya and Sri Lanka supported the proposal.
German delegation submitted that benefit of such a standard (for the user/industry) must be
clarified. Sri Lanka suggested that a survey across the producing countries is needed to receive
feedback on what is used in practice. UK and Germany submitted that there are several regulations
in different countries and the subject is very political in nature, especially in Europe due to the
issue of microplastics. UK raised the concern whether the subject is covered under the scope of
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ISO/TC 34/SC 8 ‘Tea’ or ISO/TC 122 ‘Packaging’ and availability of sufficient test methods
available for the determination of the parameter to be specified. Indian delegation clarified that the
main ingredient in tea bags is tea, the product is unique as the whole tea bag is dipped in hot water
and the brew goes into the alimentary canal, therefore, specialized type of materials are used for
making tea bags and thus the subject is more relevant to the scope of SC 8. Considering the
discussions held during the meeting and concerns raised by countries, SC 8 decided to create an
ad hoc group under the convenorship of India (Dr. P Jose David) to discuss and review the proposal
further. China, Germany, India, Kenya, Japan, Sri Lanka, UK expressed interest to be a member
of this group. It was also decided that Committee manager would consult ISO/TC 122 ‘Packaging’,
for possible collaboration for this work item.

2) Report of ISO/TC 34/SC 8/WG 15 ‘Theanine’: ISO/PWI 19563, Determination of theanine
in tea and instant tea in solid form using high-performance liquid chromatography

Dr. Biplab Adhikary, North Bengal Regional R&D Centre, Tea Research Association, West
Bengal, India is the Convenor of ISO/TC 34/SC 8/WG 15 ‘Theanine’. A collaborative trial is being
planned by WG 15 at SC 8 level for the updated method. Dr. Biplab Adhikary (Convenor WG 15)
presented status update of progress of work done by WG 15 and the plan for the CT trial. SC 8
agreed to conduct the collaborative trail as per the method submitted by WG 15. TRA, UPASI and
TCPL are participating in the CT from India.

3) Report of ISO/TC 34/SC 8/WG 6 “Tea classification” : ISO/CD TS 5617, Method of tea
classification by chemical analysis

Following written submission was sent to ISO/TC 34/SC 8 Secretariat from BIS (India) on the
report of ISO/TC 34/SC 8/WG 6 and recommendations submitted by the Convenor, prior to the
SC 8 meeting:

a. Darjeeling tea is a flagship brand of Indian tea registered under Gl mark and should be
adequately represented in the study schedule for Classification of Teas. Results from just 5
Samples of tea is not enough to adequately classify the teas in the Study and it is not fair to
exclude Darjeeling Orthodox Black tea from the Scope.

b. We wish to point out that only 5 samples of Darjeeling Orthodox Black Tea were included in
the study. This sample size is too small to give a statistically relevant outcome. The samples
that were considered for the analysis (5 Nos) were primarily from the 1% and 2" flush which
accounts for approximately 35% of the Darjeeling production. However, samples of the
autumn/monsoon flush of the year have not been considered. This merits consideration and
hence we submit that more Darjeeling Orthodox Black teas representing all seasons to be
included in the study.

c. We submit to request extension of Project for 9 months (an option suggested by Committee
Manager also) to include more samples of Darjeeling Orthodox Black tea to study their
characteristics.

d. India had nominated Dr. Biplab Adhikary to participate in the ring test for the project. In the
report submitted by the Convenor WG 6, there appears to be no mention of ring test being
planned/conducted. Convenor may kindly update the status of ring test. Nominated Indian
expert can participate and contribute in the ring test for collection of data for the 1SO project.





e. Additionally, we suggest WG 6 to explore the modification of the methodology or Fisher
equations to accommodate the variation of Darjeeling and also Matcha teas.

The issue was discussed in detail during the meeting and concerns were raised by other countries
also. With persuasion by Indian delegation, SC 8 decided to extend the total project duration for
additional 9 months. Indian delegation committed to provide more samples of Darjeeling tea from
different seasons for further analysis (same have been provided to the Convenor WG 6 subsequent
to the meeting).

4) ISO/AWI 20680, White tea — Definition and basic requirements

India had approved the new work item proposal on white tea and submitted comments on the
working draft regarding the proposed requirement of ‘Caffeine’ and ‘Theanine’ as quality
parameters. Comments were accepted by WG 7. The Convenor clarified that after the
manufacturing process is complete, jasmine flower blooms are removed by picking and most of
the commercial samples don’t have any jasmine flowers left in tea. Some manufacturers on
specific request from buyers add dried jasmine flowers (max 1.5%) to provide a visual cue to make
the product more appealing to consumers.

Indian delegation again raised the concern regarding the proposed specification of crude fibre in
white tea. SC 8 requested WG 7 to clarify and investigate the reason for the proposed higher level
and review the level as proposed in the draft.

5) ISO/DIS 18449, Green tea — Vocabulary

SC 8 had earlier decided to take up revision of IS 18449 ‘Green tea — Vocabulary’ to incorporate
pictorial representation of various terms used in the ISO Standards, as an Annexure. Committee
Manager informed that DIS ballot is in preparation and is expected to be launched in August 2024.
SC 8 decided that if no technical comments are received on DIS ballot, the FDIS could be skipped.

6) ISO/PWI 20254, Method for determination of anthocyanins in tea

As per the recommendation of ISO/TC 34/SC 8/WG 11 ‘Purple tea’, SC 8 agreed for conducting
an international collaborative trial and use the method for “Determination of total monomeric
anthocyanins content in purple tea — pH Differential Method” suggested by WG 11 in the ring
test. Shipment of samples to the participating laboratories to commence in the month of August
2024. As decided by FAD 6, BIS (India) has nominated Dr. Boopathiraj, UPASI for participation
in the ring test.

7) ISO/PWI TS 7820, Tea — Chemical analysis of chlorophyll
A collaborative trial is being planned by ISO/TC 34/SC 8/WG 13 ‘Matcha tea’ for

ISO/PWI TS 7820, Tea — Chemical analysis of chlorophyll. As per the recommendation of
FAD 6, BIS (India) has nominated TRA and UPASI to participate in the CT.





6) Review of the Scope of ISO/TC 34/SC 8 ‘Tea’

Based on the comments submitted by Indian delegation during the last meeting of SC 8 held on
30 Nov 2023 virtually, SC 8 launched a CIB consultation ballot seeking comments of member
bodies on the current scope of SC 8 and suggestions regarding how to handle standardization for
specialty products (e.g. tea-based beverages/products, tea-related products etc.).

Upon consultation with Indian National Mirror Committee, BIS had cast India’s vote that
ISO/TC 34/SC 8 should cover only tea and tea products where different processes are involved.
SC 8 should not make standards on recipe based products where tea and other ingredients are used
as admixtures. It was submitted that standardization of composite/recipe based products is very
challenging as huge number of combinations of different ingredients are possible due to which
product composition would vary widely and it would be difficult to specify quality characteristics
of such products. Further, product characteristics and preferences vary widely in different
geographies. Even within same geography, similar products are hugely differentiated.

Indian delegation reiterated India’s comments submitted on the CIB consultation. Most of other
SC 8 members also expressed the same viewpoint that specialty products should not be covered
under scope of SC 8. We may reiterate India’s comments submitted at the time of CIB consultation.

ISO/TC 34/SC 8 decided to set up an informal task group ‘Scope clarification’ to discuss and
review the scope regarding the results of the survey, how teabags and similar products can be
covered under the scope of ISO/TC 34/SC 8 and to explicitly define the scope exclusions.

7) ISO/CD 22170, Masala chai/tea powder — Definition and characteristics

India had disapproved ISO/NP 22170 ‘Masala chai/tea powder — Definition and characteristics’
with comments, however, the subject got approved after meeting the criteria and WG 16 has been
created for this project under the Convenorship of expert from Iran. India has nominated experts
in WG 16. The Indian experts nominated in WG 16 have pointed out that the scope/contents of
the ISO/WD 22160 are considerably different from the subject approved by SC 8 through
e-balloting during the NWIP stage. India’s comments were submitted to the Convenor through the
balloting portal and were also raised during the WG 16 meeting held on 17 January 2024.
The Convenor did not attend the SC 8 meeting. The Committee considered the report submitted
by Convenor. Indian delegation and other countries emphasized on the earlier mentioned
challenges and that CD comments must be resolved to build consensus. Further, clarification is
necessary, whether the project may be covered under scope of SC 8 or not. Due to the absence of
the Convener or an Iranian delegation, SC 8 could not take a decision on the issue and decided not
to progress the project to next stage until SC 8 makes a decision on the recommendation of the ad
hoc group ‘Scope clarification’ whether such products should be covered under the scope of SC 8.

8) Report of ISO/TC 34/SC 8/AHG 1 “Metal dust”

During the last plenary meeting of SC 8 held in Nov 2023 through virtual mode, with repeated
intervention from Indian delegation, the Committee agreed to form a task group to review UK’s
proposal on metal filings in tea instead of registering it as Preliminary work item. India has
nominated experts in the task group. The Convenor gave a brief presentation on the progress made
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and informed that the ad hoc group has recommended that focus should lie on the development of
a harmonized determination method and not on limit level. The ad hoc group recommended to use
the method given in Indian Standard IS 3633 ‘Black tea — Specification’ for determination of iron
fillings in tea. Indian delegation mentioned that the sampling method should be considered and
investigated with more detail, e.g. sampling plan. More discussions will be done by ad hoc group
submitting PWI proposal to SC 8.

9) Report of ISO/TC 34/SC 8/AHG 2 “Density measurement of leaf tea”

SC 8 during the last meeting decided to set up a task group (density measurement of leaf tea) to
discuss and review the proposal by UK on development of ISO Standard on test method for
density measurement of leaf tea. Indian delegation supported the proposal and suggested that
the project may include free flow density of leaf tea along with tapped density. Indian experts
have been nominated in the ISO task group. AHG 2 work is yet to be initiated. SC 8 advised
Convenor AHG 2 to expedite the completion of task assigned to the group.

10) Revision of 1SO 6078:1982 Black tea — Vocabulary

China made a presentation on their proposal for revision of 1ISO 6078 with the justification that
significant changes in black tea technology and product innovations have made since publication
and that ISO 6078 is not aligned with ISO 20715 : 2023 ‘Tea — Classification of tea types’. SC 8
agreed to the proposal. A CIB would be launched under SC 8 for formal approval for revision of
ISO 6078. If approved, new WG must be set up for this work under the Convenorship of Dr. Du
Yingying from China. Germany, India, Kenya, Sri Lanka, UK expressed interest to join the work.

11) Revision of 1SO 6079:2021 Instant tea in solid form — Specification

China made a presentation on their proposal for revision of ISO 6079 to improve the quality
characteristics of different instant tea products to accurately meet the global consumer demand for
high-quality instant tea and expand the application fields and consumption scenarios of instant tea.
SC 8 decided to set up an ad hoc group “Instant tea” under the Convenorship of Prof. Yang Xiufang
(China) to discuss and review the proposal. Germany, India, Japan, Sri Lanka, and UK expressed
their interest to join the group.

12) Any Other Business — NWIP on Good Manufacturing Practices (GMP) for Tea

Indian delegation enquired the reason from SC 8 Secretariat and Chair regarding removal of work
item/project on good manufacturing practices (GMP) for tea from the programme of work of SC
8. The Chair informed that the work item was proposed by Argentina and due to lack of interest
from Argentina later, the item was dropped by SC 8. Indian delegation informed that Indian
National Mirror Committee is in the process of developing an Indian Standard on the subject and
suggested that SC 8 may also consider to develop an ISO Standard on good manufacturing
practices (GMP) for tea. SC 8 advised BIS to propose new work item on this subject and make a
presentation in the next meeting on India’s proposal.





B) Benefits Accrued to BIS

Indian viewpoint was represented on various agenda items to protect India’s interests in the ISO
Standards developed by ISO/TC 34/SC 8. Indian delegate (Dr. Bhawana) was member of
resolutions drafting committee for SC 8 plenary meeting and ensured that all the decisions are
appropriately recorded in the resolutions. The meeting served as an excellent opportunity to
interact with the experts of different countries working in the tea sector. Main highlights of
participation of Indian delegation are as under:

a)

b)

d)

9)

h)

SC 8 agreed to further discuss India’s proposal for development of ISO Standard on Tea
bags specification and created an ad hoc group under the Convensorship of Dr. Jose David
(India) to discuss and review the proposal further and submit recommendations for
consideration of SC 8.

Indian expert is Convenor of ISO/TC 34/SC 8/WG 15 ‘Theanine’ for revision of 1ISO 19563
ISO/PWI 19563 ‘Determination of theanine in tea and instant tea in solid form using high-
performance liquid chromatography’. Dr. Biplab Adhikary (Convenor WG 15) presented
status update of progress of work done by WG 15 and the plan for the CT trial. SC 8 has
agreed to conduct a collaborative trial for the updated method submitted by WG 15. TRA,
UPASI and TCPL are participating in the CT from India.

India’s representation on proposal of Convenor WG 6 for exclusion of Darjeeling tea from
the scope of ISO/CD TS 5617 ‘Tea classification by chemical analysis’ was discussed in
detail during the meeting and concerns were raised by other countries also. With persuasion
by Indian delegation, SC 8 decided to extend the total project duration for additional
9 months. Indian delegation committed to provide more samples of Darjeeling tea from
different seasons for further analysis. Same have been provided to the Convenor WG 6.
SC 8 has created an ad hoc group to review its scope based on the results of survey
conducted by SC 8 in this regard. India has offered to participate in the ad hoc group.
SC 8 decided not to progress the project on ‘Masala chai/tea powder — Specification’ to
next stage until SC 8 makes a decision on the recommendation of the ad hoc group “Scope
clarification” whether such products should be covered under the scope of SC 8.

SC 8 agreed to the recommendation of ad hoc group on ‘Metal dust’ to focus on the
development of a harmonized determination method and not on limit level. The ad hoc
group recommended to use the method given in Indian Standard IS 3633 ‘Black tea —
Specification’ for determination of iron fillings in tea.

Indian delegation raised the concern regarding the proposed specification of crude fibre in
white tea in ISO/AWI 20680, White tea — Definition and basic requirements. SC 8
requested WG 7 to clarify and investigate the reason for the proposed higher level and
review the level as proposed in the draft.

India is participating in the collaborative trial for ISO/PWI 19563 “Determination of
theanine in tea and instant tea in solid form wusing high-performance liquid
chromatography”, ISO/PWI 20254 “Determination of total monomeric anthocyanins
content in purple tea — pH Differential Method” and ISO/PWI TS 7820 “Tea — Chemical
analysis of chlorophyll”.

SC 8 advised BIS to propose new work item on good manufacturing practices (GMP) for
tea and make a presentation in the next meeting on India’s proposal.





C) Conclusion and Recommendations

Based on the discussions held during the meetings and the decision taken by the Committee,
following actions points are recommended by Indian delegation:

a)

b)

f)

9)

Meeting of ISO/TC 34/SC 8/WG 15 ‘Theanine’ is to be convened to discuss further action
regarding conducting the collaborative trial for revision of ISO 19563 ‘Determination of
theanine in tea and instant tea in solid form using high-performance liquid
chromatography’.

Indian delegation recommended that BIS may support nomination of Dr. Jose David as
Convenor of Ad hoc group on ‘Tea bags’ constituted under SC 8 to further review India’s
proposal on tea bags.

Indian delegation committed to SC 8 to provide more samples of Darjeeling tea from
different seasons for further analysis (same have been provided to the Convenor WG 6
subsequent to the meeting).

Indian experts are to be nominated in ad hoc groups/working groups for Scope clarification,
Tea bags, Revision of ISO 6078 ‘Black tea— Vocabulary and Revision of IS 6079 ‘Instant
tea’, to be constituted under SC 8.

Indian delegation recommended that expert(s) from UPASI should be nominated for
WG 7 ‘White tea’ and samples from South India may be provided for analysis.

Indian delegation suggested that since India has already supported revision of 1SO 18449
as per the recommendation of WG 10, we may approve ISO/DIS 18449.

FAD 6 is to further discuss regarding India’s NWIP on Good Manufacturing Practices for
Tea Sector.
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BUREAU OF INDIAN STANDARDS

Program of Work

FAD 6 : Stimulant Foods

Scope: Standardization in the field of: a) Tea, coffee, cocoa and their products. b) Physical, chemical
and microbiological methods of test pertaining to this committee. c) General methodology for
sensory evaluation including nutritional aspects.
Liaison:  ISO TC-34 SC-15 (P): Coffee ISO TC-34 SC-18 (P): Cocoa ISO TC-34 SC-8 (P): Tea ISO
TC-34 SC-8 (Convenorship): Theanine
Published Standards
S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 10017 : 1981 | Code of practice for construction July, 2023 - Indigenous
Reviewed In : 2023 | of cocoa beans storage structures
2 IS 10814 : 1984 | Method for sampling green coffee March, 2022 - Indigenous
Reviewed In : 2022 in bags
3 IS 1163 : 2023 CHOCOLATES - - Indigenous
SPECIFICATION (THIRD
REVISION OF IS 1163)
4 IS 1164 : 1986 Specification for cocoa powder March, 2022 2 Indigenous
Reviewed In : 2022 (Third Revision)
5 IS 11730 : 1986 Glossary of terms for cocoa, March, 2022 - Indigenous
Reviewed In : 2022 chocolate and its products
6 IS 11923 : 2022 COCOA MASS (COCOA OR - Indigenous
CHOCOLATE LIQUOR) -
SPECIFICATION(FIRST
REVISION OF IS 11923)
7 IS 1263 : 2020 Cocoa Butter — Specification ( - - Indigenous
Fourth Revision )
8 IS 13852 : 1994 [Tea - Preparation of ground sample] January, 2023 - Identical under dual
ISO 1572 off known dry matter content numbering
Reviewed In : 2023
1SO 1572:1980
9 IS 13853 : 1994 [Tea - Determination of loss in mass| January, 2023 - Identical under dual
ISO 1573 at 103°C numbering
Reviewed In : 2023
1SO 1573:1980
10 IS 13854 :1994 | Tea - Determination of total ash January, 2023 - Identical under dual

ISO 1575
Reviewed In : 2023
ISO 1575:1987

numbering

IS 13855 : 1993
I1SO 1576
Reviewed In : 2023

Tea - Determination of water-
soluble ash and water-insoluble ash

January, 2023
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ISO 1576:1988

12 IS 13856 : 1993 | Tea - Determination of alkalinity January, 2023 Identical under dual
ISO 1578 of water - Soluble ash numbering
Reviewed In : 2023
ISO 1578:1975
13 IS 13857 : 1993 Tea - Determination of acid - January, 2023 Identical under dual
ISO 1577 Insoluble ash numbering
Reviewed In : 2023
ISO 1577:1987
14 IS 13858 : 1993 |Instant tea - Determination of free January, 2023 Identical under dual
ISO 6770 flow and compacted bulk densities numbering
Reviewed In : 2023
ISO 6770:1982
15 IS 13859 : 1993 Instant tea in solid form - January, 2023 Identical under dual
ISO 7513 Determination of moisture content numbering
Reviewed In : 2023 (Loss in mass at 103°C)
ISO 7513:1990
16 IS 13860 : 1993 Instant tea in solid form - January, 2023 Identical under dual
ISO 7514 Determination of total ash numbering
Reviewed In : 2023
ISO 7514:1990
17 IS 13861 : 1993 [Instant tea in solid form - Sampling January, 2023 Identical under dual
ISO 7516 numbering
Reviewed In : 2023
ISO 7516:1984
18 IS 13862 : 1999 Tea - Determination of water January, 2023 Identical under dual
1SO 9768 extract (First Revision) numbering
Reviewed In : 2023
ISO 9768:1994
19 IS 15342 : 2003 Instant tea in solid form - January, 2023 Indigenous
Reviewed In : 2023 Specification
20 IS 15344 : 2003 Green tea - Specification January, 2023 Indigenous
Reviewed In : 2023
21 IS 15344 : 2024 Green tea - Specification (first Indigenous
revision)
22 IS 16027 : 2012 | Tea and instant tea in solid form - February, 2022 Identical under dual
ISO 10727 : 2002 [Determination of caffeine content numbering
Reviewed In : 2022 | Method using high - Performance
ISO 10727 : 2002 liquid chromatography
23 IS 16028 : 2012 Coffee and coffee products - February, 2022 Identical under dual
ISO 20481:2008 Determination of the caffeine numbering
Reviewed In : 2022 | content using high performance
ISO 20481:2008 liquid chromatography (Hplc) -
Reference method
24 IS 16029 : 2012 Roasted ground coffee - February, 2022 Identical under dual
ISO 11817:1994 |Determination of moisture content numbering
Reviewed In : 2022 | - Karl fischer method (Reference
ISO 11817:1994 Method)
25 IS 16030 : 2012 Roasted ground coffee - February, 2022 Identical under dual
ISO 11294 : 1994 |Determination of moisture content numbering
Reviewed In : 2022 | - Method by determination of loss
ISO 11294 : 1994 |in mass at 103°C (Routine Method
26 IS 16031 : 2012 | Instant coffee - Determination of February, 2022 Identical under dual
ISO 11292 : 1995 free and total carbohydrate numbering
Reviewed In : 2022 | contents - Method using high -
ISO 11292 :1995 | Performance anion - Exchange
chromatography
27 IS 16032 : 2012 Green coffee - Defect reference February, 2022 Identical under dual
ISO 10470 : 2004 chart numbering
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Reviewed In : 2022
ISO 10470 : 2004

28 IS 16033 : 2012 | Instant coffee - Determination of February, 2022 Identical under dual
Reviewed In : 2022 | free - Flow and compacted bulk numbering
ISO 8460 : 1987 densities
29 IS 16034 : 2012 Green coffee - Determination of February, 2022 Identical under dual
ISO 6673 : 2003 loss in mass at 105°C numbering
Reviewed In : 2022
ISO 6673 : 2003
30 IS 16035 : 2012 | Instant coffee - Sampling method February, 2022 Identical under dual
ISO 6670 : 2002 for bulk units with liners numbering
Reviewed In : 2022
ISO 6670 : 2002
31 IS 16036 : 2012 Green coffee - Preparation of February, 2022 Identical under dual
ISO 6668 : 2008 [samples for use in sensory analysis numbering
Reviewed In : 2022
ISO 6668 : 2008
32 IS 16037 : 2012 |Green coffee - Olfactory and visuall February, 2022 Identical under dual
ISO 4149 : 2005 | examination and determination of numbering
Reviewed In : 2022 foreign matter and defects
1SO 4149 : 2005
33 IS 16038 : 2012 Green coffee - Determination of February, 2022 Identical under dual
ISO 6667 : 1985 proportion of insect - Damaged numbering
Reviewed In : 2022 beans
ISO 6667 : 1985
34 IS 16040 : 2012 Green coffee - Determination of February, 2022 Identical under dual
ISO 1446 : 2001 water content - Basic reference numbering
Reviewed In : 2022 method
ISO 1446 : 2001
35 IS 16041 : 2012 |Tea - Determination of crude fibre February, 2022 Identical under dual
ISO 15598 : 1999 content numbering
Reviewed In : 2022
ISO 15598 : 1999
36 IS 16092 : 2013 Instant coffee - Determination of January, 2023 Identical under dual
ISO 3726 : 1983 |loss in mass at 70°C under reduced numbering
Reviewed In : 2023 pressure
ISO 3726 : 1983
37 IS 16891 : 2018 Green coffee - Guidelines for July, 2023 Indigenous
storage and transport
Reviewed In : 2023
38 IS 17620 : 2021 | Coffee sampling Triers for green Identical under dual
ISO 6666 : 2011 coffee or raw coffee and numbering
ISO 6666 : 2011 parchment coffee
39 | IS 17804 (Part 1) : Determination of Substances Identical under dual
2022 Characteristic of Green and Black numbering
ISO 14502-1:2005 Tea Part 1: Content of Total
ISO 14502-1:2005 | Polyphenols in Tea Colorimetric
Method Using Folin-Ciocalteu
Reagent (Adoption of ISO
14502-1:2005 along with its Cor
1:2006)
40 | IS 17804 (Part 2) : Determination of Substances Identical under dual

2022
ISO 14502-2:2005
ISO 14502-2:2005

Characteristic of Green and Black
[Tea Part 2: Content of Catechins in|
Green Tea - Method Using High-
Performance Liquid
Chromatography (Adoption of ISO
14502-2 : 2005 along with its Cor 1
: 2006)

numbering
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1SO 2292 ;2017
Reviewed In : 2023
1SO 2292 : 2017

Revision)

41 IS 2791 :2022 | SOLUBLE COFFEE POWDER - Indigenous
SPECIFICATION (FOURTH
REVISION OF IS 2791)
42 IS 3077 : 2022 ROASTED AND GROUND Indigenous
COFFEE - SPECIFICATION
(THIRD REVISION OF IS 3077)
43 IS 3309 : 2022 SOLUBLE COFFEE-CHICORY Indigenous
POWDER - SPECIFICATION
(THIRD REVISION OF IS 3309)
44 IS 3581 :2019 Green Coffee — Specification ( July, 2023 Indigenous
Third Revision )
Reviewed In : 2023
45 IS 3611:2000 |Tea - Sampling (Second Revision) February, 2022 Identical under dual
ISO 1839 numbering
Reviewed In : 2022
ISO 1839 : 1980
46 IS 3633 : 2024 Black tea - Specification (third Indigenous
revision)
47 IS 3633 : 2003 Black tea - Specification (Second January, 2023 Indigenous
Reviewed In : 2023 Revision)
48 IS 3802 :2019 |Roasted coffee - Chicory powder - July, 2023 Indigenous
Specification (Second Revision)
Reviewed In : 2023
49 IS 4074 : 2019 Grading for monsooned coffee - July, 2023 Indigenous
Specification (Third Revision)
Reviewed In : 2023
50 IS 4541 : 1986 Glossary of tea terms (First July, 2023 Indigenous
Reviewed In : 2023 Revision)
51 IS 612 :1992 Roasted chicory powder - July, 2023 Indigenous
Reviewed In : 2023 | Specification (Third Revision)
52 IS 6399 :2023  [Construction of coffee seed storage Indigenous
structures - Code of practice (first
revision)
53 IS 6400 : 2023 Tea i, 2 Preparation of liquor for Identical under dual
ISO 3103 : 2019 use in sensory tests (Second numbering
ISO 3103 : 2019 |Revision of IS 6400) (Adoption of
ISO 3103 : 2019)
54 IS 6762 : 1986 SpeciflCation for drinking March, 2022 Indigenous
Reviewed In : 2022 chocolate (Sweetened Cocoa
Powder) (Second Revision)
55 IS 7236 : 2013 Coffee and coffee products - January, 2023 Indigenous
Reviewed In : 2023 Vocabulary (First Revision)
56 IS 8865 : 2019 Cocoa beans - Specification and July, 2023 Identical under dual
ISO 2451 : 2017 quality requirements (Third numbering
Reviewed In : 2023 Revision)
ISO 2451 : 2017
57 IS 9314 :2019 Cocoa beans - Sampling (Second July, 2023 Identical under dual

numbering

Standards under Development

Projects Approved

SL No. | Doc No. Title

No Records Found
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Preliminary Draft Standards

SI. No. Doc No. Title
1 FAD 6 (24670) Tea bags - Specification

Drafts Standards in WC Stage

SL. No. | Doc No. Title
No Records Found

Draft Standards Completed WC Stage

SI. No. Doc No. Title
1 FAD 6 (25350) TEA DETERMINATION OF THEAFLAVINS IN BLACK TEA METHOD USING HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY

Finalized Draft Indian Standard

SI. No. | Doc No. [ Title
No Records Found

Finalized Draft Indian Standards under Print

SL. No. | Doc No. [ Title
No Records Found

Total Published Standards:55 Total Standards Under development:2

Aspect Wise Report

Product : 16

Code of Practices : 3
Methods of Test :
Terminology :
Dimensions :
System Standard :
Safety Standard :
Others :
Service Specification :
Process Specification :
Unclassified :

[\
3
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Annexure-I :List of Indian Standards Withdrawn/Superseded

SI. No. IS No. & Year Title
1 IS 16039 : 2012 Coffee - Determination of caffeine content Reference Method
ISO 4052:1983
Reviewed In : 2022 ISO
4052:1983
2 IS 4466 (Part 1) : 1967 Recommendations for farm cattle housing for plain areas with medium rainfall Part 1 Cattle shed
for an average farmer
3 IS 4466 (Part 2) : 1968 Recommendations for farm cattle housing for plain areas with medium rainfall Part 2 Cattle shed
for a rural milk producer
4 IS 4466 (Part 3) : 1968 Recommendations for farm cattle housing for plain areas with medium rainfall Part 3 Farm cattle
shed for GAUSHALAS and other organized milk producers
5 IS 5605 (Part 1) : 1970 Cattle Sheds For An Average Farmer
6 IS 5605 (Part 2) : 1970 Cattle shed for rural milk producer

Downloaded by: BHAWANA, 65463, 30-10-2024 04:37:50





7 IS 5605 (Part 3) : 1970 Farm Cattle Shed For Gaushalas And Other Organized Milk Producers
8 IS 7462 : 1974 Improver Wheat
9 IS 8832 :2003 Cocoa beans - Cut test First Revision
ISO 1114
Reviewed In : 2018 ISO
1114:1977
10 IS 8833 : 2003 Cocoa beans - Determination of moisture content Routine Method First Revision
Reviewed In : 2018
11 IS 8845 (Part 1) : 1978 Recommendations for farm cattle housing for arid areas Part 1 Cattle shed for an average farmer
12 IS 8845 (Part 2) : 1978 | Recommendations for farm cattle housing for arid areas Part 2 Cattle shed for rural milk producer
13 IS 8845 (Part 3) : 1978 Recommendations for farm cattle housing for arid areas Part 3 Farm cattle sheds for
GAUSHALAS and other organized milk producers
Annexure-II :List of Indian Product Standards
SI. No. IS No. & Year Title
1 IS 1163 : 2023 CHOCOLATES - SPECIFICATION THIRD REVISION OF IS 1163
2 IS 1164 : 1986 Specification for cocoa powder Third Revision
Reviewed In : 2022
3 IS 11923 : 2022 COCOA MASS COCOA OR CHOCOLATE LIQUOR - SPECIFICATION FIRST REVISION
ISO 3669: 2020 OF IS 11923
4 IS 1263 : 2020 Cocoa Butter Specification Fourth Revision
5 IS 15342 : 2003 Instant tea in solid form - Specification
Reviewed In : 2023
6 IS 15344 : 2024 Green tea - Specification first revision
7 IS 2791 : 2022 SOLUBLE COFFEE POWDER - SPECIFICATION FOURTH REVISION OF IS 2791
ISO/TS 20914:2019
8 IS 3077 : 2022 ROASTED AND GROUND COFFEE - SPECIFICATION THIRD REVISION OF IS 3077
ISO 8529-1 : 2021
9 IS 3309 : 2022 SOLUBLE COFFEE-CHICORY POWDER - SPECIFICATION THIRD REVISION OF IS 3309
10 IS 3581 : 2019 Green Coffee Specification Third Revision
Reviewed In : 2023
11 IS 3633 : 2024 Black tea - Specification third revision
12 IS 3802 : 2019 Roasted coffee - Chicory powder - Specification Second Revision
Reviewed In : 2023
13 IS 4074 : 2019 Grading for monsooned coffee - Specification Third Revision
Reviewed In : 2023
14 IS612:1992 Roasted chicory powder - Specification Third Revision
Reviewed In : 2023
15 IS 6762 : 1986 SpeciflCation for drinking chocolate Sweetened Cocoa Powder Second Revision
Reviewed In : 2022
16 IS 8865 : 2019 Cocoa beans - Specification and quality requirements Third Revision

ISO 2451 : 2017

Reviewed In : 2023 ISO

2451 : 2017
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