TERMS OF REFERENCE FOR THE R&D PROJECTS
Food and Agriculture Department
 Food Hygiene, Safety Management and Other Systems Sectional Committee, FAD 15

1.   Title of the Project: 
Development of code of hygiene practices to ensure safety of fermented food products of North East region of India

2.    Background: 
a) Mention the standard / document no. under revision, if applicable;
The Indian Standard IS 18102 : 2023 of the Bureau of Indian Standards specifically focuses on Sheedal or Ngari, a fermented fish product from the North East India. This standard prescribes the requirements and methods of sampling and test for Sheedal/Ngari produced by means of fermentation of small variety of fish such as Puntius spp. and Setipinna phasa. Though the IS 18102 : 2023 lists the moisture, protein, salt, heavy metal and microbiological requirements for  Sheedal/Ngari, it does not delve deeply on the code of hygienic practices to ensure safety of the fermented food product. 

b) Rationale for the commissioning of the project.
i. Fermented Food Products: 
Ethnic foods are embodiments of traditional knowledge passed over several generations and are confined to specific regions or cultural communities. A renaissance in public interest in ethnic foods, particularly traditional fermented foods, is observed globally, driven by the perception that their consumption is associated with potential health benefits. Worldwide, fermented foods constitute nearly one third of the human dietary intake (Chilton et al., 2015; Mukherjee et al., 2022). Fermented foods are defined as foods produced through desired microbial growth and enzymatic conversions of food components (Marco et al., 2021). Fermented foods have been reported to reduce cardiovascular disease, certain cancers, protect against infections, enhance immunity, prolong longevity, anti-hypertensive anti-diabetic, and promote gut health (Marco et al., 2017). The fermentation process results in biochemical transformation of the base substrate thereby resulting in a final product with enriched nutritional profile, prolonged shelf-life and accrued health benefits. Fermented foods are diverse in nature and vary in terms of food substrates (plant or animal), form (liquid or solid) and microbiota (autochthonous microbiota or specific starter microbial cultures). 
ii. Fermented Food Products of North East India: 
The North-Eastern region of India comprises of eight states namely Assam, Arunachal Pradesh, Manipur, Meghalaya, Mizoram, Nagaland, Tripura and Sikkim. Geographically Northeastern region of India comprises of approximately 8% of the total area of India and population of 40 million which is almost 3.1% of the total Indian population. Out of the 450 tribes of India, approximately 225 tribes live in the North East region. This region receives copious rainfall making it difficult for preservation by sun drying and fermentation was adopted as a major option to preserve food. More than 250 ethnic fermented food products are available in Northeastern region of India and widely consumed by the local population and some of the most common fermented food products of North East India are given in Table 1. Ethnic fermented food products are classified based on the raw materials used, namely, fermented soybean (Kinema, Hawaijar, Tungrymbai, Bekang, Axone/Akhone, Peruyyan), non-soybean legume, fermented vegetable (Gundruk, Anishi, Sinki, Ziang-sang/ Ziang-dui, Goyang, Khalpi), fermented bamboo shoot (Mesu, Soibum / Soidon, Hirring, Ekung and Eup, Miya mikhri, Lung-seij, Bas-Tenga, Tuaithar), fermented fish products (Ngari, Shidal, Tungtap, Hentak, Napham, Lona ilish, Namsing, Utonga-kupsu, Nakham, Nichaow), fermented meat (Kargyong, Honoheingrain), fermented diary (Chhu/Sheden, Chhurpi or Durkha, Mohi, Philu, Shyow and Somar), fermented beverages, fermented rice beer (lungi/gora), fermented rice alcoholic beverage (chuwak & barangi).

Table 1. Fermented food products from North East India.
	
	Fermented food
	Local Name
	State


	a.
	Fermented food prepared from vegetables

	i.
	Fermented leafy vegetable
	Gundruk
	Darjeeling and Sikkim

	ii.
	Fermented Colocasia sp. leaves
	Anishi
	Nagaland 


	iii.
	Fermented radish 
	Sinki
	Darjeeling, Sikkim, and Nepal

	iv.
	Fermented 
Mustard leaves
	Ziang-sang/ Ziang-dui
	Manipur and Nagaland

	v.
	Fermented magane saag
	Goyang 
	Sikkim and hills of Darjeeling

	vi.
	Fermented cucumber product
	Khalpi
	Sikkim and Darjeeling hills

	b.
	Fermented Bamboo Shoot

	i.
	
	Mesu

	Darjeeling hills and Sikkim (Nepali community) 

	ii.
	
	Soibum / Soidon

	Manipur 


	iii.
	
	Hirring

	Arunachal Pradesh

	iv.
	
	Ekung and Eup

	Arunachal Pradesh


	v.
	
	Miya mikhri

	Dimasa tribe of Assam

	vi.
	
	Lung-seij

	Meghalaya


	vii.
	
	Bas-Tenga 

	Nagaland


	viii.
	
	Tuaithar

	Assam and Mizoram


	ix.
	
	Moiya pangsung
	Tripura

	x.
	
	Moiya ksaoh
	Tripura

	c.
	Fermented Soyabean Products 

	i.
	
	Kinema

	Sikkim and Darjeeling 


	ii.
	
	Hawaijar
	Manipur


	iii.
	
	Tungrymbai

	Khasi and Garo in Meghalaya


	iv.
	
	Bekang

	Mizo in Mizoram


	v.
	
	Axone/Akhone

	Nagaland


	vi.
	
	Peruyyan

	Arunachal Pradesh. 


	d.
	Fermented Fish Products

	i.
	Fermented Puntius sophore
	Ngari
	Manipur

	ii.
	Fermented Puntius spp.
	Shidal
	Tripura 

	iii.
	Fermented Puntius spp. and Danio spp.
	Tungtap

	Meghalaya

	iv.
	Fermented paste of Esomus danricus or Puntius sophore and Alocasia macrorhiza 
	Hentak
	Manipur

	v.
	
	Napham
	Assam (Bodo tribes)

	vi.
	Salt fermented Indian shad (Tenualosa ilisha)
	Lona ilish
	Assam, Tripura

	vii.
	
	Namsing
	Mising community of upper Assam and Rajbonshi community of lower Assam

	viii.
	Fermented paste
	Utonga-kupsu 
	Commonly prepared by the Manipuri (meetei) people settling in Cachar, Assam and other Northeast India

	ix.
	
	Nakham
	Meghalaya 

	x.
	
	Nichaow
	Assam, Meghalaya, and West Bengal

	e.
	Fermented meat products

	i.
	
	Kargyong 

	Sikkim, Ladakh, Tibet, Arunachal Pradesh


	ii.
	
	Honoheingrain
	Dimasa tribe of North Cachar Hills of Assam

	f.
	Fermented dairy products 

	i.
	
	Chhu (Sheden)
	Sikkim, Darjeeling, or parts of Arunachal Pradesh 

	ii.
	
	Chhurpi or Durkha
	Sikkim, Darjeeling, Ladakh

	iii.
	
	Mohi
	Sikkim and Arunachal Pradesh

	iv.
	
	Philu
	Sikkim

	v.
	
	Shyow and Somar
	Sikkim

	g.
	Fermented rice products
	
	

	i.
	
	Lungi/Gora
	Tripura

	ii.
	
	Chuwak/Barangi
	Tripura


iii. Food safety issues in fermented food products: 
Most of the traditional fermented foods are produced by natural fermentation under poor hygiene and uncontrolled environment and are distributed through local markets. Food poisoning due to consumption of traditional fermented foods has been reported from India and other parts of the world (Jeyaram et al., 2010; Benkerroum, 2013; Zhou et al., 2014). The common quality issues in fermented fishery products include development of rancidity, production of very high volatile nitrogen compounds, histamine formation, mycotoxin formation, botulinum toxin production, contamination with foodborne pathogens, presence of parasites, sand particles and discolouration of the product. (Uchoi and Kishore, 2022).  Dey et al. (2023) reported the presence of coliforms in 43% of the fermented food samples from North East India indicating poor-hygiene practices during production. Moreover, contamination with Staphylococci, a food hygiene indicator bacteria and antimicrobial resistant bacteria were reported in fermented foods suggesting potential health risks to the consumers. Keisam et al. (2019) reported the prevalence of enteric bacterial pathogens in the traditional fermented foods (fermented soybean, bamboo shoot, fish, milk and pork products) marketed in Northeast region of India. Among the WHO prioritized foodborne bacterial pathogens, prevalence of Clostridium botulinum, Clostridium perfringens, Bacillus cereus, Staphylococcus aureus, Listeria monocytogenes and Escherichia coli were detected in these ethnic foods. The occurrence of other well-known human enteric pathogens like Proteus mirabilis, Clostridium difficile and Yersinia enterocolitica. Production of toxin and biogenic amine associated with health risk was reported from fermented vegetable gundruk and sunki (Satish Kumar et al., 2013; Gautam and Sharma, 2015; Tomita et al., 2018). Lack of knowledge on Good Manufacturing Practices (GMP) during the production of fermented products was a major concern (Majumdar et al., 2016; Skowron et al., 2022). 

3.    Objectives: 
· To document the production practices followed by the producers of fermented fish products of North East region of India.
· To develop code of hygiene practices to ensure food safety of fermented food products of North East region of India.

4.    Scope: 
4.1. Systematic review of published literature on fermented food products of the North East Region of India. The review will cover different types of fermented food products
	a) Plant substrate based fermented products of NE
b) Milk substrate based fermented products of NE
	c) Meat substrate based fermented products of NE
	d) Fish substrate based fermented products of NE
4.2. Identify fermented food manufacturing units in NE and delineate large commercially producing units.
4.3. Prepare a questionnaire for collecting detailed information on the production practices followed in the fermented food manufacturing units in NE.
4.4. Visit to different types of fermented food producing units in NE and collect data based on the developed questionnaire.
5.    Research Methodology: 
5.1. Perform systematic literature review on fermented food products of the North East Region of India based on research papers published in national and international journals, popular articles published in magazines, technical bulletins, book chapters, websites of North East States etc. Prepare a summary report of Plant-substrate based fermented products of NE, Milk-substrate based fermented products of NE, Meat-substrate based fermented products of NE and Fish-substrate based fermented products of NE. 
5.2. Identify fermented food manufacturing units in NE based on data available with the state government departments and categorize them based on plant, dairy, meat and fish substrate-based units.
5.3. Prepare a questionnaire for collecting detailed information on the production practices in fermented food producing units. Information will be collected pertaining to but not limited to the quality of raw material, quality of ingredients, safety of water, sanitation and hygiene practices, workers health condition, process controls/CCPs, packaging, labelling, traceability, food safety management, HACCP, waste management /effluent treatment etc.  
5.4. Visit to 20 fermented food producing units in North East India and collect information according to the structured questionnaire. A total of 20 units that includes to 5 plant-based fermented food producing units, 5 dairy-based fermented food producing units, 5 meat-based fermented food producing units, and 5 fish-based fermented food producing units will be covered.
5.5. Develop a code of hygiene practices to ensure food safety of fermented food products of North East region of India in line with the existing IS / ISO standards IS 15176:2002, IS 16020:2012, IS 16021:2012, IS 15000:2013, IS 2491:2013, IS/ISO 22000:2018, IS/ISO/TS 22002-1:2009; IS/ISO/TS 22002-4:2013 etc.

6.    Expected Deliverables:
6.1. Project Report (Hard and Soft copies) covering all the aspects mentioned in scope.
6.2. Questionnaire format, consolidated data to be appended with the project report
6.3. Code of hygienic practices document. 

7.    Timeline and Method of Progress Review:
7.1. Timeline for the project is 6 months from the date of award of the project.

7.2. Stages for Review:

7.2.1. Stage I: At the end of 2nd month, project allottee shall prepare a comprehensive plan
identifying the following:
a) Details of literature review carried out and summarized report.
b) Identified producers of fermented food products in North East India.
c) Format of Questionnaire prepared for information collection.
d) Tentative travel schedule of the visits to fermented food product producing units.

7.2.2. Stage II – At the end of 5th month, project allottee to submit draft report covering all
aspects mentioned in scope including the following information:
a) Details of the visits carried out to 20 fermented food product producing units comprising of 5 units each of plant, milk, meat and fish substrate-based units.
b) Information on production practices followed in the different fermented food product producing units.
c) Code of hygienic practices document.
d) Evaluation of the draft report by the Sectional Committee and provide feedback/recommend changes, if any.

7.2.3. Stage III - At the end of 6th month, project allottee to submit final project report incorporating recommendations/feedback of the Sectional Committee.

8.    Support BIS will Provide: 
8.1. Access to Indian and International Standards 
8.2. Letters from BIS to concerned stakeholders, wherever required.
9.    Nodal Officer: 
      Ms Varsha Gupta, 
      Scientist-D, Member Secretary FAD-15,
      Food & Agriculture Department, Bureau of Indian Standards, New Delhi
10. Project proposers
· Dr George Ninan, Director,  ICAR-Central Institute of Fisheries Technology (ICAR-CIFT), Kochi-682029, Kerala, Principal member, FAD-15; ciftdirector@gmail.com, george66jiji@gmail.com.
· Dr B. Madhusudana Rao, Principal Scientist, ICAR-CIFT, Visakhapatnam Research Centre, Visakhapatnam- 530003, Andhra Pradesh, Alternate member, FAD-15; bmrcift@gmail.com 
· Dr Jesmi Debbarma, Senior Scientist, ICAR-CIFT, Visakhapatnam Research Centre, Visakhapatnam- 530003, Andhra Pradesh, jessmi.cife@gmail.com 
· Dr Devananda Uchoi, Scientist, ICAR-CIFT, Kochi-682029, Kerala, uchoidev514@gmail.com 
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