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FactsFacts

Burden of Infectious diseases is highBurden of Infectious diseases is high
Environment sanitation and hygiene

principal contributorsprincipal contributors

Food preparation / storage and handling inFood preparation / storage and handling in 
home settings 

critical for microbiological safetycritical for microbiological safety



The FoodThe Food 
Landscape p

of India

















Increased out of home meal and snackingIncreased out of home meal and snacking

Processed foods Processed foods 
Enhanced proportion in mealsEnhanced proportion in meals

Diversity of optionsDiversity of optionsy py p
Traditional / EthnicTraditional / Ethnic
Western & EasternWestern & EasternWestern & Eastern Western & Eastern 

Complex & ChallengingComplex & Challenging 
Food Safety Environment
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Indian Food Market: Major Trends

Total Indian food market US$ 69.4 BillionTotal Indian food market US$ 69.4 Billion

ValueValue--added food products is US$ 22 2 billionadded food products is US$ 22 2 billionValueValue added food products is US$ 22.2 billionadded food products is US$ 22.2 billion

Domestic market has > 1,000 million consumersDomestic market has > 1,000 million consumers

300 million upper & middle class consumers300 million upper & middle class consumers300 million upper & middle class consumers300 million upper & middle class consumers

200 million more consumers expected to shift to 200 million more consumers expected to shift to 
processed food by 2010processed food by 2010processed food by 2010processed food by 2010

50% of household expenditure is on food items50% of household expenditure is on food items

Rise in overall imports Rise in overall imports 24 43%24 43%Rise in overall imports Rise in overall imports -- 24.43%24.43%

Rise in overall exports Rise in overall exports -- 22.48%22.48%

Source: Food & Beverage News, Ministry of External Affairs and Central Statistical Organization, Govt.Source: Food & Beverage News, Ministry of External Affairs and Central Statistical Organization, Govt.

of Indiaof India



Microbiological Risks - IndiaMicrobiological Risks India 

C iti l AC iti l ACritical AreasCritical Areas

ScaleScale--up of traditional foodsup of traditional foodsScaleScale up of traditional foodsup of traditional foods

Imports/ production, distribution and Imports/ production, distribution and p pp p

service of foodsservice of foods

Exports Exports 



Traditional foodsTraditional foods

Mass produced branded foods
E lExamples

Retort packed RTE meals
Canned sweets – Rasgollas/ dairy based
Dry savoriesDry savories 
Many more

Low-medium scale unbranded/ local/ retail/ serviceLow medium scale unbranded/ local/ retail/ service
Mithai shops (standalone/ chains)
Chaats
Packaged fresh prepared foods in retailg p p

E.g. idlis/ dhoklas
Confounding factor

Increased demand of western confections e.g. pastries



Unbranded/ local FoodsUnbranded/ local Foods

Mithais as an exampleMithais as an example

Milk derived ingredients / cereal / gluten / sugarMilk derived ingredients / cereal / gluten / sugar

Depend on heat, low moisture and high sugar / fat as key 
h dl f i bi l i l f thurdles for microbiological safety

Increased microbiological risks on account of 
Scale-up and distribution
Increasing share of sugar-free sweets



Challenges in Logisticsg g

Cold chain inefficienciesCold chain inefficiencies
Transport
RetailRetail 

Storage
DisplayDisplay

Freeze-thaw and power outages

Cross-contamination of raw and RTE/ RTS 
foods during distribution



ExportsExports

Rising in Volumes / Variety/ Geographiesg y g p
Good governance and Industry initiatives
Facilitation role by organizationsy g

APEDA
MPEDA
EXIM Banka

Need to be technically agiley g
Emerging pathogens / risks
Capabilities and capacity for meeting sudden issues



India export statistics
A i l P d tAnimal Products

Source: DGCIS Annual exportSource: DGCIS Annual export



ImportsImports

CConsumer awareness

Foods designed for a certain consumptionFoods designed for a certain consumption 

pattern

Indian consumers use in their context

Product intended for single use split for multi-use

Introduction of microbial risks?



Risk Assessment: Additional AreasRisk Assessment: Additional Areas

What data exists onWhat data exists on 

Epidemiology (quantified disease burden of food borne 
diseases))

Pathogen (what types and what characteristic)
Antibiotic resistance
I f ti dInfectious dose

Are emerging pathogens a threat?
E coli 0157E. coli 0157
Listeria spp.
Viral infections

UK  - viruses account for ~48% of all infectious intestinal diseases. 



Microbiological Safety of FoodsMicrobiological Safety of Foods

TRADITIONAL FOODS
I d i bi l i l i k t fIncreased microbiological risks on account of 

Scale-up and distribution
Increasing share of sugar-free sweets

LOGISTICS
Freeze-thaw and power outages
Cross-contamination of raw and RTE/ RTS foods during 
distributiondistribution

EXPORTS - Need to be technically agile
Emerging pathogens / risksg g p g
Capabilities and capacity for meeting sudden issues

IMPORTS
P d t i t d d f i l lit f ltiProduct intended for single use split for multi-use

Introduction of microbial risks?



Microbiological Safety of Foods
F AFocus Areas:

Traditional Foods
Food-pathogen’ relationships for ‘Indian’ foods p g p
Understand their growth / survival / toxin production

Logistics
Assess microbiological risks ‘creeping’ in distribution storageAssess microbiological risks ‘creeping’ in distribution, storage, 
handling (service)

Develop infrastructure
Hygiene training & management

International Trade
Rising animal exports

Higher probability of microbiological issuesHigher probability of microbiological issues

Emerging food categories 
Poultry

National Food Safety Priority
Strengthen epidemiology and surveillance in context of Food & 
water borne diseases



MRA & Indian Traditional FoodsMRA & Indian Traditional Foods

Predictive modelsPredictive models 

Primary – organisms of concern

Secondary & tertiary in the context of the formulationy & y

Mi bi l t ti l b t t / i t l ditiMicrobial response to a particular substrate / environmental condition

Mathematical models 

The models use experimental data and equations to produce aThe models use experimental data, and equations to produce a 
prediction

Use the prediction as a guide to the response of an organism to a p g p g
particular set of conditions



Effect of pH+aw on growth of S. aureus
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Effect of pH & Water activity on growth rate of S. aureus
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Other Trends



Increasing Poultry Consumption
 

g y p







New Environs of food consumptionNew Environs of food consumption

Food Courts/ MallsFood Courts/ Malls
In between mass scale & home scale
Time temp criticalTime temp. critical
Raw & finished cross-contamination
Hygiene awareness & trainingHygiene awareness & training
HACCP

Need to implement minimum standardsNeed to implement minimum standards
Consider certification?





Key ConcernsKey Concerns

Staphylococcus aureusStaphylococcus aureus (toxigenic)(toxigenic)

SalmonellaSalmonella infectionsinfections

Bacillus cereusBacillus cereus (toxigenic) ?(toxigenic) ?

VibrioVibrio spp. (typical/ atypical)spp. (typical/ atypical)



Industry Perspectivey p



Sources of infection

during processing & distribution

Processing
Raw 
materials Packaging Storage and 

distribution

ENVIRONMENT
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Food Safety In Unilever: 
A Risk Management  Approach

Process
Development

Predictive

Product 
Development

Production &
Distribution

Predictive 
Modeling

H dl

GMPsMicrobiology &
Toxicology

Safety A
Hurdle 

Technology
Approved
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Critical Pillars For Effective Food Critical Pillars For Effective Food 
S f t M tS f t M tSafety ManagementSafety Management

Consumers

R l t A d iRegulators Academia

Industryy



Priority Areas

U d t d R l ti

Training of food 

Disease surveillance 
system

Updated Regulations

National network

Training of food 
handlers

Risk Assessment

Raising consumer 
awareness



“Coming together “Coming together 
is a beginning.
Keeping together
is a beginning.
Keeping togetherKeeping together 
is progress.
Keeping together 
is progress.
Working together 
is success”
Working together 
is success”is successis success

Henry FordHenry Ford


