INDICATOR 2.5.1: ACCESS TO FOOD SECURITY KNOWLEDGE

Indicator Definition
This indicator evaluates whether universities provide systematic access to food security and sustainable

agriculture knowledge, skills, and technology to local farmers and food producers.

KAHE’s Knowledge Transfer Framework

Food security, as defined by the United Nations Food and Agriculture Organization (FAO), exists when
“all people, at all times, have physical, social, and economic access to sufficient, safe, and nutritious food
that meets their dietary needs and food preferences for an active and healthy life.” Achieving food
security requires not only adequate food production but also safe food handling, minimal post-harvest
losses, value addition capabilities, market access, and adherence to food safety regulations—all domains

where university knowledge transfer plays a transformative role.

KAHE has institutionalized knowledge transfer to farming communities and food producers through

three integrated pillars:

Pillar 1: Food Safety and Quality Assurance Training
Addressing the critical challenge of food adulteration and safety violations that compromise public

health and market confidence in food products.

Pillar 2: Sustainable Agriculture Technology Transfer
Promoting climate-resilient crops (particularly millets), sustainable farming practices, seed security, and

value chain strengthening for small-scale farmers.

Pillar 3: Community Outreach and Extension Services
Direct engagement with rural communities through village-level awareness programs, practical

demonstrations, and participatory learning approaches.

Programme 1: Skill Development Training on Food Adulteration Detection

Programme Title: Understanding the Adulteration in Common Foods

Duration: November 11-12, 2024 (2 days)

Organizing Units: Department of Food Technology in association with Skill Development Centre,
KAHE

Total Participants: 95 (86 students + 9 faculty members)
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Rationale and Context:

Food adulteration—the practice of adding inferior, harmful, or unauthorized substances to food
products for economic gain—represents a pervasive threat to food security, public health, and consumer
trust in food systems. Common adulterants in India include: - Synthetic colors in spices and sweets
(causing carcinogenic effects) - Metanil yellow in turmeric (neurotoxic) - Starch and chalk powder in
milk products - Argemone oil (toxic) in mustard oil - Water and urea in milk - Papaya seeds in black

pepper - Artificial sweeteners in fruit juices

The Food Safety and Standards Authority of India (FSSAI) reports that approximately 15-20% of food
samples tested annually fail to meet safety standards due to adulteration. This crisis disproportionately
affects economically disadvantaged consumers who purchase from unregulated markets and small-scale

food producers whose products may be unknowingly contaminated during supply chains.

KAHE’s food adulteration training program addresses this challenge by: 1. Building capacity among
future food technology professionals to detect and prevent adulteration 2. Creating a cadre of informed

community advocates who can educate local stakeholders 3. Demonstrating rapid, low-cost detection



techniques accessible to small-scale producers and consumers 4. Strengthening linkages between

academic knowledge and regulatory enforcement
Day 1 Programme Structure — Theoretical Foundation and Awareness:

Inaugural Session and Keynote Address:

Dr. P. Hemaprabha, Dean of Nehru Institute of Technology, Coimbatore, delivered the keynote address
establishing the broader context of food safety within sustainable development goals. Key themes
addressed:

e  Public Health Impact: Adulterated foods contribute to malnutrition, chronic diseases, and
acute toxicity cases, undermining health objectives even when food is quantitatively
available

¢  Economic Consequences: Adulteration distorts markets, disadvantages honest producers,
reduces export competitiveness, and erodes consumer confidence

e  Regulatory Framework: Overview of FSSAI regulations, Food Safety and Standards Act 2006,
penalties for violations, and enforcement mechanisms

e  Ethical Dimensions: Food adulteration as a violation of consumer rights and social

responsibility

Technical Sessions on Adulteration Science:

Faculty presentations covered:

Classification of Adulterants: - Intentional adulterants: Deliberately added for economic gain (e.g., water
in milk, synthetic colors, cheaper substitutes) - Incidental adulterants: Contaminants introduced during
production, storage, or transport (e.g., pesticide residues, heavy metals, mycotoxins) - Metallic

adulterants: Lead in spices, copper sulfate in vegetables for artificial freshness

Health Impacts: - Acute effects: Food poisoning, allergic reactions, gastrointestinal disorders - Chronic
effects: Carcinogenicity, organ damage, developmental disorders in children, hormonal disruption - Case

studies: Documented health crises from adulterated oil, contaminated dairy products, and toxic colorants

Detection Principles: - Physical tests: Visual inspection, density measurements, solubility tests -
Chemical tests: pH testing, iodine tests, color reactions, precipitation methods - Advanced instrumental

analysis: Spectrophotometry, chromatography, mass spectrometry



Day 2 Programme Structure — Practical Training and Hands-On Detection:

Resource Person and Expertise:

Mr. Sivanandam K., Food Safety Officer (FSO), Coimbatore District, Government of Tamil Nadu,
conducted intensive hands-on training sessions. As a frontline regulatory officer with over 15 years of
field experience inspecting food establishments, collecting samples, and conducting enforcement

operations, Mr. Sivanandam brought practical, real-world perspectives to the training.

DART Kit Demonstration and Training:

The centerpiece of Day 2 was extensive practical training using DART (Detect Adulteration with Rapid
Test) kits developed by FSSAI for quick, on-site detection of common adulterants without requiring
sophisticated laboratory equipment. These portable kits enable: - Rapid screening at marketplaces, food
stalls, and production facilities - Empowerment of consumers to test products before purchase - Training
of food business operators in self-monitoring - Support for regulatory inspections and surveillance

programs
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Specific Adulterants Detected During Training:

Participants performed hands-on detection tests for adulterants in commonly consumed foods:

Milk and Dairy Products: - Water addition: Lactometer test measuring specific gravity - Urea: Chemical
test identifying presence of nitrogen compounds added to increase apparent protein content - Detergent:
Foam test detecting cleaning agents added to emulsify added water - Starch: Iodine test producing blue

color reaction - Formalin (preservative): Chemical test using rosaniline hydrochloride

Edible Oils: - Argemone oil contamination in mustard oil: Nitric acid test producing reddish-brown
color (highly toxic adulterant causing epidemic dropsy) - Mineral oil in edible oils: Paper test showing

translucent permanent stain - Artificial colorants: Visual and chemical identification

Spices and Condiments: - Metanil yellow in turmeric: Hydrochloric acid test producing pink color
(carcinogenic azo dye) - Lead chromate in chili powder: Visual identification of bright red color;
chemical confirmation - Brick powder, sawdust, or papaya seeds in black pepper: Visual inspection and

flotation test - Common salt in cumin seeds: Taste and ash content analysis

Sweets and Confectionery: - Non-permitted synthetic colors: Chemical extraction and identification

tests - Aluminum foil (varak) contamination: Physical inspection and simple chemical tests

Cereals and Pulses: - Ergot contamination in grains: Visual identification of black fungal bodies - Insect
infestation: Physical inspection protocols - Added moisture for weight increase: Moisture content

measurement

Practical Learning Outcomes:
By the conclusion of the two-day program, participants gained:
e  Conceptual Knowledge: Understanding of adulteration types, health impacts, regulatory
frameworks, and economic consequences
e  Practical Skills: Hands-on competency in performing 15+ rapid detection tests using DART kit
methodologies
e  Awareness: Recognition of visual indicators suggesting adulteration (unusual colors, textures,
odors)
¢  Ethical Commitment: Professional responsibility to ensure food safety and protect public health
e  Regulatory Understanding: Familiarity with FSSAI standards, permissible limits, and

enforcement procedures

Impact and Knowledge Dissemination:

The 95 trained participants serve as knowledge multipliers within their communities:



For Students (86 participants): - Enhanced employability in food safety roles (quality assurance officers,
food inspectors, food business consultants) - Preparation for careers in FSSAI-regulated industries
requiring certified food safety professionals - Foundation for advanced specialization in food analysis

and toxicology - Capacity to educate family members and neighbors on safe food purchasing practices

For Faculty (9 participants): - Integration of practical food safety demonstrations into classroom teaching
- Strengthened industry-academia linkages through connections with food safety officers - Enhanced
supervision of student research projects on food adulteration and safety - Contribution to university

extension activities targeting local communities

Community Reach: Each trained individual potentially influences dozens of community members
through informal knowledge sharing, with estimated indirect reach of 2,000-3,000 people in Coimbatore

district alone.

Programme 2: Community Extension — Awareness on Food Adulteration at Seerapalayam Village
Programme Title: Awareness Program on Adulteration in Food Products
Date: September 27, 2024

Location: Seerapalayam Village, Coimbatore District
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Organizing Units: Department of Food Technology in collaboration with National Service Scheme (NSS)

and Unnat Bharat Abhiyan (UBA), KAHE

Unnat Bharat Abhiyan Context:

Unnat Bharat Abhiyan (UBA), launched by the Ministry of Education, Government of India, is a flagship
program connecting higher education institutions with rural communities to address development
challenges through participatory action. KAHE has adopted Seerapalayam and four other nearby villages
as part of UBA commitments, conducting regular needs assessments, technology demonstrations, skill

development programs, and awareness campaigns addressing identified community priorities.

Food security emerged as a priority concern during village needs assessments, with community members
expressing: - Limited awareness of food adulteration despite purchasing from local markets with
minimal regulation - Reliance on visual inspection alone without knowledge of detection techniques -
Economic vulnerability to purchasing adulterated products at honest-product prices - Health concerns

but lack of actionable knowledge on food safety
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Programme Design and Implementation:

Pre-Event Preparation:

Faculty and NSS student volunteers conducted preparatory activities including: - Village survey:
Identifying commonly purchased food items, primary shopping sources, and prevalent misconceptions

- Educational material development: Creating Tamil-language pamphlets, posters, and demonstration



protocols - Coordination with village leadership: Securing cooperation from village panchayat,
community centers, and local influencers - Equipment preparation: Assembling portable demonstration

kits, visual aids, and distribution materials

On-Site Activities:

Component 1: Educational Pamphlet Distribution

Students distributed 300+ pamphlets in Tamil covering: - What is food adulteration and why it occurs -
Common adulterants in everyday foods (milk, oil, spices, grains) - Health hazards of consuming
adulterated foods - Simple home-based detection techniques requiring no special equipment - Consumer
rights and complaint mechanisms through FSSAI helpline - Importance of purchasing from licensed,

reputable vendors

Component 2: Interactive Awareness Sessions

Small group discussions (10-15 villagers per group) facilitated by student-faculty teams: - Personal
experiences with suspected adulterated products - Explanation of adulteration economics and supply
chain vulnerabilities - Empowerment messaging: “You have the right to safe food and can take action”

- Demonstration of label reading and FSSAI license verification
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Component 3: Live Adulteration Detection Demonstrations

Practical demonstrations performed in village community center with villager-provided samples:

Milk Adulteration Tests: - Villagers brought milk samples from local sources (cooperative dairies, private
vendors, direct from farmers) - Students performed and explained lactometer tests for water addition -
Chemical tests demonstrated for urea, starch, and detergent - Results discussed: Some samples showed

contamination, prompting discussion of purchasing from certified sources

Turmeric Adulteration Test: - HCI test for metanil yellow performed on local market turmeric - Visual
identification of unnaturally bright yellow color as warning sign - Comparison with pure turmeric

samples showing natural dull yellow

Edible Oil Purity Test: - Paper test demonstrating detection of mineral oil - Discussion of health impacts

and economic fraud
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Component 4: Q&A and Interactive Dialogue

Villagers asked numerous questions including: - “How can we test food at home without chemicals?” -
“Which local shops can we trust?” - “What should we do if we find adulteration?” - “Are expensive

products safer than cheap ones?”

Faculty and students provided practical, actionable responses emphasizing: - Free FSSAI consumer

helpline (1800-112-100) for reporting suspected violations - Preference for purchasing from FSSAI-



licensed establishments displaying license numbers - Vigilance for visual warning signs (unusual colors,

consistency, odors) - Community collective action: Group purchasing from verified sources

Outcomes and Impact Assessment:

Immediate Outcomes: - 200+ village residents directly participated in awareness sessions - 300+
pamphlets distributed ensuring household-level access to information - 50+ samples tested,
demonstrating real-world relevance of detection techniques - Village panchayat leader committed to

organizing monthly awareness sessions

Follow-Up Activities: - KAHE NSS team conducted follow-up visit after two months to assess behavior
change - Reported outcomes included: Increased verification of FSSAI licenses before purchase,
formation of women’s self-help group for collective purchasing from verified sources, complaints filed

against two shops selling adulterated products (subsequently inspected by authorities)

Sustainability and Replication: This model of village-level food safety awareness has been replicated in
three additional UBA-adopted villages (October-December 2024), extending direct reach to 500+ rural
households. KAHE plans systematic annual coverage of all adopted villages with rotating themes (food

safety, nutrition, sustainable agriculture, waste management).

Programme 3: Millet Value Chain Development Project

Project Title: Development and Sustainable Utilization of Highly Valuable Millet
Funding Source: Department of Science and Technology (DST), Government of India
Scheme: Support for Himalayan and Rural Industrial Scheme (SHRI)

Grant Number: DST-SHRI/MP/2023/1(G)

Project Duration: 2023-2026 (3 years)

Principal Investigator: Dr. P. Karthik, Head, Department of Food Technology, KAHE

Project Rationale and Alignment with SDG 2:

Millets—comprising sorghum, pearl millet, finger millet (ragi), foxtail millet, little millet, kodo millet,
barnyard millet, and proso millet—are nutrient-dense, climate-resilient crops historically integral to
Indian diets but marginalized during the Green Revolution’s focus on rice and wheat. The United
Nations declared 2023 as the International Year of Millets, recognizing their potential to address

multiple SDG 2 challenges:

Nutritional Security: Millets contain 2-3 times more protein, 5-6 times more healthy fats, 2-3 times more
minerals (calcium, iron, zinc, magnesium) compared to rice and wheat. Their low glycemic index makes

them suitable for diabetics and weight management.



Climate Resilience: Millets require 70% less water than rice, tolerate marginal soils unsuitable for other
cereals, and withstand temperature extremes and erratic rainfall patterns increasingly common due to

climate change.

Livelihood Security: Millet cultivation provides income opportunities for small and marginal farmers in
rain-fed, dryland agricultural ecosystems where high-input crops fail. Short growing seasons (60-90

days) enable multiple cropping cycles.

Environmental Sustainability: Millets require minimal chemical inputs (fertilizers, pesticides), enrich
soil organic matter, and reduce agricultural greenhouse gas emissions compared to flooded rice

cultivation.

Despite these advantages, millet acreage declined by 40% between 1990 and 2020 due to: - Policy
emphasis on rice-wheat procurement - Limited seed availability and diversity - Drudgery of traditional
processing (dehulling, milling) - Weak value chains connecting farmers to urban consumers - Decline

in traditional millet-based recipes and food culture

Project Objectives and Components:
The DST-funded millet project addresses these challenges through comprehensive interventions

spanning the entire value chain from seed to consumption:

Objective 1: Seed Security and Genetic Diversity Conservation

Activities: Establishment of community-based seed banks in five partner villages storing traditional
millet varieties (30+ landraces documented) - Development of seed chain system enabling farmer-to-
farmer seed exchange without dependence on external suppliers - Training 50 farmers in seed
production, selection, and storage techniques ensuring genetic purity - Documentation of traditional

knowledge regarding millet varieties adapted to local microenvironments

Impact: Increased millet cultivation area by 25% in project villages (baseline: 120 hectares in 2023;
projected: 150 hectares by 2026) - Conservation of 15 endangered local millet varieties facing extinction

- Reduced seed costs for farmers (30-40% savings) through community seed systems

Objective 2: Value Addition and Product Development

Activities: Upgrading Food Technology Laboratory at KAHE with millet processing equipment
(dehullers, roller mills, extruders, quality testing instruments) - Providing free access to entrepreneurs
and farmer producer organizations for product development trials - Conducting quality evaluation
(nutritional analysis, shelf-life studies, sensory testing) for millet-based products - Incubation support

for 10 millet-based startups (technical guidance, market linkages, regulatory compliance)



Products Developed (with KAHE support): Millet-based ready-to-eat breakfast cereals (flakes, puffs,
muesli) - Millet flour blends for home baking (chapatis, breads, pancakes) - Millet-based snacks (cookies,
crackers, namkeen, energy bars) - Instant millet mixes (dosa, idli, upma requiring only water addition)
- Millet-based baby food (weaning cereals with enhanced micronutrients) - Functional foods (diabetes-

friendly millet biscuits, high-protein millet bars)

Impact: 12 value-added products commercialized with FSSAI licenses, generating employment for 30
individuals - Average value addition of ¥40-60 per kg (millet grain sells at ¥30-40/kg; processed products
at ¥70-100/kg) - Enhanced income for farmer producer organizations selling both grain and processed

products

Objective 3: Drudgery Reduction and Processing Technology

Activities: Installation of drudgery-free grain processing technologies (motorized dehullers, graders) in
designated millet village common facility - Training 100 women farmers in operating and maintaining
equipment, reducing manual processing time from 4-5 hours per kg to 15-20 minutes - Demonstration

of solar dryers for millet grain drying reducing post-harvest losses

Impact: 80% reduction in processing time and physical labor, enabling women to allocate time to other
productive activities - Improved grain quality (uniform dehulling, minimal breakage) commanding 15%
price premium - Reduced post-harvest losses from 12% (traditional methods) to 4% (mechanized

processing)

Objective 4: Knowledge Transfer and Capacity Building

Activities: Monthly training programs at KAHE and in villages covering: scientific millet cultivation
practices, integrated pest management, water conservation techniques, value addition opportunities,
market access strategies - Demonstration of improved millet varieties (high-yielding, disease-resistant)
in farmers’ fields - Documentation of traditional millet recipes and culinary practices from village elders
- Development of recipe books, video content, and social media campaigns promoting millet

consumption

Participants Trained: 150 farmers in cultivation practices (2023-2024) - 100 women in processing

technologies (2023-2024) - 50 youth in entrepreneurship and product development (2023-2024)

Objective 5: Market Linkages and Demand Creation
Activities: Connecting farmer producer organizations with institutional buyers (schools, hospitals,
hostels, corporate canteens) - Participation in agricultural fairs, food festivals, and exhibitions

showcasing millet products - Advocacy with government for inclusion of millets in public distribution



system and midday meal schemes - Consumer awareness campaigns highlighting nutritional and

environmental benefits

Impact: Establishment of direct procurement agreements with 5 institutional buyers purchasing 10
tonnes/month - 30% price increase for farmers (335/kg direct sale vs. 325/kg to traditional traders) -

Growing consumer awareness: 40% increase in millet sales at partner retail outlets (2023-2024)

Overall Project Impact (2023-2024):
e  Farmers Benefited: 300 small and marginal farmers across 5 villages
¢  Income Enhancement: Average 35% increase in millet-related income
¢  Employment Generation: 45 direct jobs in processing, value addition, marketing
¢  Institutional Capacity: KAHE Food Technology Lab conducted 200+ product development
trials and quality analyses for farmers and entrepreneurs
e  Knowledge Dissemination: 500+ participants in training programs; 2,000+ reached through

awareness campaigns

Conclusion: Indicator 2.5.1

Through systematic, evidence-based knowledge transfer initiatives spanning food safety, sustainable
agriculture, and value chain development, KAHE demonstrates sustained commitment to empowering
local farmers, food producers, and communities with actionable knowledge and skills addressing food
security challenges. The university’s approach integrates formal training programs, community
extension activities, research-backed project implementation, and institutional facility access, creating

multifaceted pathways for knowledge mobilization aligned with SDG 2 targets.




