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Methods and Materials

CHAPTER IV

METHODS AND MATERIALS

The broad objective of the present study was to study the effectiveness of 

imparting food safety education to food service providers of urban Vadodara 

and to determine ways of reducing microbial load on fresh coriander leaves. 

This chapter discusses the methods and materials used in order to elicit 

necessary data for above mentioned objectives under the following heads.

4.1 Situational analysis of 153 Food Service Providers (FSPs)

4.2 Establishment of food court

4.3 Development of Information Education and Communication (IEC) materials

for imparting food safety education

4.4 Survey of respondents prior to Food Safety Education Intervention (FSEI)

4.4 Imparting Food Safety Education to street food vendors, restaurant 

owners and food handlers

4.5 Imparting follow up training to street food vendors

4.6 Microbial analysis of fresh coriander leaves

4.7 Statistical analysis

The plan indicating five phases of the study is depicted in Figure 4.1.
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Methods and Materials

4.1 SITUATIONAL ANALYSIS OF 153 FOOD SERVICE PROVIDERS 
(FSPS):

The situational analysis was carried out with the major objective of building 

database on food service providers and food handlers with special reference 

to food safety and food quality.

4.1.1 Location of study and sample selection

A map of Vadodara city was obtained from Municipal Corporation of Vadodara 

(Plate 4.1.1). The city was divided into five zones - North, East, West, South 

and Central - with due consideration of equal distribution of area (sq. km) in 

each zone. A list of areas falling in each of the five zones was prepared. 

Random selection technique was followed in which areas falling in each zone 

were listed down and were randomly selected using lottery system for survey 

of different FSPs.

In this phase, about 90 structured and 63 unstructured units were surveyed 

for their knowledge and practices on food safety. The structured units 

comprised of small and medium restaurants (N = 50), Fast food joints (N = 

10), Bus stand food outlets (N = 10), Railway food outlets (N = 10) and 

Dhabas (N = 10). The unstructured units comprised of the street food units 

(N = 63).
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Ol Railway Station

• Ward Offices

■ Area Name

__
Major Road

River

Narrow Gauge

m m Broad Gauge

Unmetalled Road

Bridge (flyovers)

wa VMC Limits increase 
by 40.73 Sq. K.M.

VADODARA CITY 

WARDS ZONES

«Wn xtgtlct

TOWN PLANNING DEPT. (VMC)

Plate 4.1.1: Map of Vadodara City showing locations of the surveyed FSPs

1. Station
2. Raopura
3. Dandia Bazar
4. Khanderao Market
5. Nyaymandir
6. Ellora Park

7. Polytechnique
8. Fatehgunj
9. Gotri
10. Channi
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4.1.2 Tool used for the survey of 153 FSPs

A structured pre coded questionnaire (Appendix No. 10.1) was formulated and 

used to gather information on the following aspects:

• General information of the respondents belonging to structured and 

unstructured unit contained information on gender, age and 

educational status of the respondents as well as nature of jobs done by 

the family members.

• Unit specific information about the structured and unstructured units 

included number of employees working in the unit, license of the unit, 

sitting capacity of the establishment, mode of lighting, source of water 

supply, availability of water purifier in working condition, working hours 

of the employees and average number of consumers visiting the 

establishment on daily basis.

• Raw food procurement and storage practices of the structured and 

unstructured units.

• Knowledge of the respondents on aspects of food safety such as 

personal hygiene, food hygiene and nutrition and health.

• Practices of the respondents on personal hygiene, food hygiene, unit 

hygiene and environmental hygiene.

4.2 ESTABLISHMENT OF FOOD COURT

In order to establish a system of safe supply of ready to eat foods to 

customers either through street food vendors or restaurants of small and 

medium type, a systematic approach needs to be employed. This process 

includes involvement of various governmental and non-governmental 

bodies, which can put in their expertise to achieve this goal. These 

stakeholders included Vadodara Municipal Seva Sadan (VMSS) officials, 

academicians, NGOs, bank officials, head of Street Food Vendors 

association, small and medium hotel owner’s association. The first 
meeting with the members of PIMC was carried on 17th January, 2007. All
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the members of the PIMC were informed about the date, venue and time 

for the meeting.

VMSS officials: The VMSS officials included the Municipal Commissioner, 

Chief Medical officers, food inspectors, sanitary officers, city engineer and 

traffic police.

Municipal Commissioner who headed the PIMC was expected to 

play a proactive role in terms of taking initiatives to set up food courts in 

the city.

Food inspectors were expected to regularly monitor the quality of food 

served by various food service establishments in terms of violation of food 

safety codes and mobilize the food handlers from restaurants and street 

food vendors to undergo the training.

Sanitary Officers were expected to monitor the hygiene and sanitation 

of food service establishments and take actions for violation of the same.

Chief Medical Officers were expected to regularly monitor the health 

of the food handler of restaurants and street food vendors.

Role of Academicians: Academicians included the coordinator, co­

coordinator and field investigators of the M.S. University who were 

suppose to mobilize all the stakeholders from VMSS and form the PIMC. 

They were also expected to develop IEC materials such as posters, role 

plays, films, organize activities, demonstrations and impart training.

Role of NGOs: They were expected to help in formation of self-help 

groups, mobilizing the various agencies in developing the safe disposable 

serving wares.

Role of Bank officials: To provide soft loans for improving the 

infrastructural facilities of various food service establishments.

Role of Heads of Hotel Owner’s and Street Vendor’s Association:

For formation of self-help groups for achieving the objectives of safe food 

supply in terms of generating waste disposal facilities, purchasing good
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quality materials at subsidized rates and trouble shooting the problems of

the food service establishments.

4.3 DEVELOPMENT OF VARIOUS IEC MATERIALS FOR IMPARTING 
FOOD SAFETY EDUCATION

The following IEC materials Were developed for imparting education.

® Posters: A total of 115 posters were designed on the various sessions 

that were used during the interactive lecturettes. Sample of posters are 

depicted in plates 4.3.1 -4.3.60.

® Leaflets: Leaflets on “Why, when and how one should wash hands” 

(Plate No. 4.3.61) and “Hygienic preparation of Pani puri” (Plate No. 

4.3.62) were prepared.

® Role plays: 5 role plays were conceptualized on the five training 

sessions namely Motivational Training, Food Hygiene, Personal 

Hygiene, Environmental Hygiene and Product Specific Intervention. 

These role plays were performed by students in local language. The 

scripts of the role plays have been appended in Appendix No. 10.2 - 

10.6.

® Handouts: Handouts were prepared of all the posters explained to the 

participants and were distributed at the end of each session of the 

training program for reinforcing the messages imparted during 

sessions.

® Booklet: A booklet was developed and handed over to the owners of 

the restaurants (Plate 4.3.63). It included information on inclusion of 

the infrastructural facilities, requisites for maintaining personal and 

environmental hygiene, etc. which are mandatory for any restaurant to 

attain food safety. It also contained information on job description for 

the managers, cooks and servers and cleaners and all the necessary 

food safety tips to be followed during work.

All the IEC materials were prepared in vernacular language (Gujarati and

Hindi).
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Plate No 4.3.1 to 4.3.9 - Posters on Food Hygiene
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Plate No 4.3.10 to 4.3.18 - Posters on Food Hygiene
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Plate No 4.3.19 to 4.3.27 - Posters on Food Hygiene
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Plate No 4.3.28 to 4.3.31 - Posters on Personal Hygiene
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Plate No 4.3.29
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Plate No 4.3.30 Plate No 4.3.31
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Plate No 4.3.32 to 4.3.40 - Posters on Nutrition and Health
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Plate No 4.3.35 Plate No 4.3.36
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Plate No 4.3.37
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Plate No 4.3.38
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Plate No 4.3.39
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Plate No 4.3.41 to 4.3.49 - Posters on Unit Hygiene
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Plate No 4.3.44

M«U|-M«>I Sldoi SNSldl i

dvitf)«ldl IN MCHN-MCCN *IMOl

CHtfl 6vii ns5 site vuina) 

ctl* M2 dMrflN «*SI<()d IIIHMI

Plate No 4.3.47
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Plate No 4.3.48 Plate No 4.3.49
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Plate No 4.3.50 to 4.3.58 - Posters on Environmental Hygiene
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Plate No 4.3.54 Plate No 4.3.55
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Plate No 4.3.56
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Plate No 4.3.59 and 4.3.60 - Posters on Product Specific Intervention
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Plate No 4.3.59 Poster on preparation of Hygienic Rod

(zaltftll*) N«> NIC «4t1 8^)

ftital CtlS) MiaS«fl MIS) Mflccfl *4

H»l41 3li«l i JJBldoi HIH4 MG* »c|

tnn Hie mi«»4 nm> viv»fltfl h*i<hi fld ciWl, *4 m
mi«s4 nwj civjeflni m 414U mi& hi(4)

vWlid tiild 4Hrni *41* at^. »ufl =jia<iflwwi
Ahm h4 'litMwi v41i*l v 6v4M •»<•)

□ CHjlCHI Ml«s4 N«> (4»9t2m
•11*114 4Ufl HHiqcfl

Mifsdl 4«e h«A %w hA «n 91)41 jnfl, enw, 
ei4ei «i4i n»« •4N h)4 m« aivfl d«ti. ei4ei h4 

$*ti)4 siM<ii Mftai Nte Mieflcfl (Adi

$>ifl, awe *4 ei4ei«n via 4« h«ii<(1 h4 *14 Miasm I 
4*e wi4 41 mi 8i«j, m41 %tm miu sMkflilm xaiai m*t«ti|

(8U m41 flvmtfl m41i4 si414 we® g*l«fl 

si41 *14 mihsh) 4<flm nuj m»imi4) 41 mi si<j E
m41* 4 nw rfleHeH tflefl Mias m41ihi 

91194 »W<j

Plate No 4.3.60 Poster on Ideal way of preparation of Hygienic Palak Paneer
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Plate 4.3.61: Leaflet on “Why, when and how one should wash hands”
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Plate 4.3.62: Leaflet on hygienic preparation of ‘pan/ puri’
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Plate 4.3.63: Front page of the booklet on food 
safety developed for the restaurant owners

4.4 DETERMINATION OF KNOWLEDGE AND PRACTICES OF 
RESPONDENTS PRIOR TO FOOD SAFETY EDUCATION 
INTERVENTION (FSEI)

A prior permission was sought from the owners of the restaurants for 

collecting the required information about the restaurant as well as on the food 

handlers, with the assistance of food inspectors of Vadodara Municipal Seva 

Sadan (VMSS). Three different structured, pre coded questionnaires was 

used to assess the Knowledge and Practices of the street food vendors 

(Appendix 10.7), restaurant owners (Appendix 10.8) and food handlers 

(Appendix 10.9).
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4.5 IMPARTING FOOD SAFETY EDUCATION

Food safety education was imparted to street food vendors (N = 41) from two 

location, restaurants owners (N = 30) and food handlers (N =30). The 

beneficiaries were educated on the 6 basic aspects of food safety for a period 

of 15 days for 2h each. All the food safety training sessions were conducted in 

the auditorium of Faculty of Family and Community Sciences, the M.S. 

University of Baroda, and the afternoon time was selected for the training 

since it was convenient to most of the street food vendors. The details of the 

content covered and methods used for imparting food safety messages on 

various aspects for street food vendors and restaurants owners and food 

handlers are presented in table 4.5.1 and 4.5.2 respectively.

Table 4.5.1: Details of the contents covered for the training sessions for 
street food vendors

Training

(1-15)

Lesson
(Against each 
intervention)

Training 
Materials 
Developed 
(Against each 
lesson)

Contents Covered (Against each

Orientation 
Program (S1)

Motivation and 
orientation

Motivational film 
(Appendix No. 
10.2)

> SFVs have important role and vital 
contribution in providing food to the 
students, tourists, daily commuters, 
etc.

> They deserve appreciation for this 
contribution

Food Hygiene 
(S2)

Food borne
diseases and 
their prevention

Lecturettes,
Posters

> Basic information about FBI
> Carriers of FBI - chemical, physical 

deformities, germs, bacteria, 
parasites, insects and pests

> Symptoms of some common FBDs
> How to prevent FBDs through food 

safety measures
Food Hygiene 
(S3)

Procurement 
and storage of 
food

Lecturettes,
Posters

> Procurement of safe and fresh 
perishables

> Procurement of packaged and 
labeled ingredients

> Use of safe storage containers for 
cooked food, raw food and take 
home foods

Food Hygiene 
(S4)

Safe food
handling
practices

Lecturettes, 
Posters, Video 
films

> Pre processing practices -
cleaning, washing, peeling,
chopping of fruits and vegetables

> Sources of cross contamination 
and avoidance through safe food 
handling practices
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> Time and temperature
management for cooking, safe 
storage, holding of raw and cooked 
food

Food Hygiene 
(S5)

Use of leftover 
food and safe 
ice water for 
washing and 
drinking

Posters > Management of leftover food
> Sources and safe use of water for 

washing and drinking
> Safe storage and use of ice

Nutrition and 
Health (S6)

Conservation of 
nutrients

Posters > Role of food for growth,
maintenance and protection of 
human body

> Basic food pyramid and nutrients
> Nutrient losses during cutting,

washing, soaking, grinding,
cooking, deep frying

> Prevention of losses through
proper processing and cooking

Nutrition and 
Health (S7)

Beware of food 
adulterants and 
intoxications

Posters > Food specific adulterants
> Adverse effects of adulterants and 

intoxication
> Redressal of food adulteration 

problems
> Safe use of leftover oil

Nutrition and 
Health (S8)

Value addition 
and food quality 
aspects

Posters > Significance of value addition in 
street foods

> Ways and means of value addition 
in street foods

> Product specific tips of value 
addition

Personal 
Hygiene (S9)

Personal 
grooming and 
adoption of
good habits

Posters, Role 
play

> Personal grooming including 
regular hair cutting and use of hair 
restraints, regular shaving, nail 
cutting, bathing, clean clothing, use 
of apron, gloves, frequent hand 
washing, use of napkins

> Control on bad habits like eating 
pan, gutkha, tobacco chewing, 
spitting, smoking, nose wiping, 
sweat wiping, scratching body 
parts, tasting of prepared food, etc.

Personal
Hygiene
(S10)

Keeping 
yourself and 
your workers 
clean

Posters > Care of wounds through proper 
bandage, care during sneezing and 
coughing, diarrhea, vomiting, 
importance of regular health check 
ups.

> Awareness about food
contamination through bad habits 
and common health problems and 
their consequences on the health 
of consumers.

Unit Hygiene 
(S11)

Basic
requirements of 
a Mobile Street

Posters > Storage of raw materials and 
cooked food

> Utensils / disposables
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Food Unit in 
terms of
storage and
cleaning of food 
cart

> Water for washing and cooking
> Methods of cleaning of different 

work surfaces
> Material required for cleaning of 

food cart
> Use of disinfectants
> Cleaning of cooking appliances

Unit Hygiene 
(S12)

Improved
Design of food 
cart

Power point
presentation

> Improved material for work surface
> Functionally feasible storage
> Pull out sink for hand washing
> Overhead water tank
> Cold storage facility
> Facility to collect the cooking waste

below the work surface
Environments
I Hygiene
(S13)

Environmental
Hygiene

Posters, Role 
play

> General cleaning of the immediate 
surroundings

> Disposal of waste water for
cleaning of immediate surroundings

> Disposal of disposables - plates,
bowls, pouch, bottles, glasses, 
cups, bags, etc.

> Location of unit preferably at clean 
locations

> Need and importance of street food 
vendors zone for food safety jam 
free traffic in the cities

> Role of vendors association in
addressing the vendors problems

Product
Specific
Intervention
(S14)

Ideal way of 
preparation and 
serving of
hygienic parti 
puri and bhel 
puri

Posters, Role 
play

> Preparation practices for
preparation of pani puri and bhel 
puri

> Care to be taken while preparation 
of pani puri and bhel puri

> Ideal way of waste disposal
> Preparation of chlorine water
> Preparation of chutneys
> Serving of pani puri and bhel puri

Product
Specific
Intervention
(S15)

Ideal way of 
preparation and 
serving of
hygienic juice

Posters, Role 
play

> Preparation practices for
preparation of juice

>. Care to be taken while preparation 
of juice

> Ideal way of waste disposal
> Preparation of chlorine water
> Ways to keep food cart clean
> Serving of juice
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Table 4.5.2: Details of the contents covered for the training sessions for 
________ Restaurant owners and handlers______ ______________

Training
Intervention

4 C\

Lesson
(Against each 
intervention)

Training
Developed 

(Against each 
lesson)

Contents
lesson)

Covered (Against each

Orientation 
Program (S1)

Motivation and 
orientation

Motivational
film

> Food 
impo 
contr 
the 
comr

> They 
this c

service providers have 
rtant role and vital 
ibution in providing food to 
students, tourists, daily 

nuters, etc.
deserve appreciation for 

;ontribution

Food Hygiene 
(S2)

Food borne
diseases and 
their prevention

Lecturettes, 
Posters, Video 
films

> Basic information about FBI
> Carriers of FBI - chemical, 

physical deformities, germs, 
bacteria, parasites, insects and 
pests

> Symptoms of some common 
FBDs

> How to prevent FBDs through 
food safety measures

Food Hygiene 
(S3)

Procurement 
and storage of 
food

Lecturettes,
Posters

> Procurement of safe and fresh 
perishables

> Procurement of packaged and 
labeled ingredients

> Use of safe storage containers 
for cooked food, raw food and 
take home foods

Food Hygiene 
(S4)

Safe food
handling
practices

Lecturettes,
Posters

> Pre processing practices - 
cleaning, washing, peeling, 
chopping of fruits and 
vegetables

> Sources of cross contamination 
and avoidance through safe 
food handling practices

> Time and temperature
management for cooking, safe 
storage, holding of raw and 
cooked food

Food Hygiene 
(S5)

Use of leftover 
food and safe 
ice water for 
washing and 
drinking

Posters > Management of leftover food
> Sources and safe use of water 

for washing and drinking
> Safe storage and use of ice

Nutrition and 
Health (S6)

Conservation of 
nutrients

Posters > Role of food for growth, 
maintenance and protection of 
human body

>• Basic food pyramid and 
nutrients

> Nutrient losses during cutting, 
washing, soaking, grinding, 
cooking, deep frying
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> Prevention of losses through 
proper processing and cooking

Nutrition and 
Health (S7)

Beware of food 
adulterants and 
intoxications

Posters > Food specific adulterants
> Adverse effects of adulterants 

and intoxication
> Redressal of food adulteration 

problems
> Safe use of leftover oil

Nutrition and 
Health (S8)

Value addition 
and food quality 
aspects

Posters > Significance of value addition in 
street foods

> Ways and means of value 
addition in street foods

> Product specific tips of value 
addition

Personal 
Hygiene (S9)

Personal 
grooming and 
adoption of
good habits

Posters > Personal grooming including 
regular hair cutting and use of 
hair restraints, regular shaving, 
nail cutting, bathing, clean 
clothing, use of apron, gloves, 
frequent hand washing, use of 
napkins

> Control on bad habits like 
eating pan, gutkha, tobacco 
chewing, spitting, smoking, 
nose wiping, sweat wiping, 
scratching body parts, tasting of 
prepared food, etc.

Personal 
Hygiene (S10)

Keeping 
yourself and 
your workers 
clean

Posters > Care of wounds through proper
bandage, care during sneezing 
and coughing, diarrhea,
vomiting, importance of regular 
health check ups.

> Awareness about food
contamination through bad 
habits and common health 
problems and their
consequences on the health of 
consumers.

Unit Hygiene 
(S11)

Basic unit
hygiene
requirements of 
food service
establishments

Posters > Improved material for work 
surface

> Functionally feasible storage
> Cold storage facility

Unit Hygiene 
(S12)

Maintenance of 
work unit and 
appliances such 
as refrigerator, 
stove etc

Posters > Maintenance and cleanliness of 
refrigerator, stove, etc.

Environmental 
Hygiene (S13)

Significance of 
maintaining 
environmental 
hygiene

Posters > General cleaning of the
immediate surroundings

> Disposal of waste water for
cleaning of immediate
surroundings

> Disposal of disposables -
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plates, bowls, pouch, bottles, 
glasses, cups, bags, etc.

> Location of unit preferably at 
clean locations

Product
Specific
Intervention
(S14)

Safe way of 
preparation and 
serving of roti 
and palak
paneer

Posters > Ideal way of preparing and 
serving of roti and palak paneer

Infrastructural 
requisites for 
restaurants 
(S15)

Suggestions on
various
requisites
pertaining to
infrastructure,
personal
hygiene and
environmental
hygiene

Posters > Facilities required for
maintaining personal hygiene of 
the staff such as antiseptic 
soap, clean napkin, head gear, 
apron etc, and environmental 
hygiene of the restaurant such 
as separate dustbins for dry 
and wet waste, regular 
cleaning of dustbins, use of 
insecticides, etc

The restaurant owners and food handlers, were also educated on tasks to be 

performed by the manager, food safety tips for cooks, food safety tips for 

waiters and cleaners and infrastructural facilities required in a restaurant

Mtt «mmi mk •mini um
WWi* dltimMi nt4.

f«iM siat 6u? u<a saioi aiiucj
S 4Uui *hU*W) «m mim41 **«» * •■ill).

S Gm<A<i |Q mm) ttilMMi min tui).

✓ W\t t ttn n4*iiWi««i WIvmi * Mmi mm i«m4«i 
i. *mi m4mUM tiiW a«ui mi«« am<i.

/ Mvdi) tHiaofMtui Mh nw * mi a 0**1

WltUMM***^ 4)t* *.

Plate No 4.5.1 - Food safety tips for manager/supervisor 
of food service establishment

Plate No 4.5.2 - Food safety tips for cooks
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Plate No 4.5.3 - Food safety tips for cleaners
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Plate No 4.5.4 - Important tips to be kept in mind by 
cooks during food preparation
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Plate No 4.5.5 - Food safety tips for servers

In addition to the above mentioned training materials, a personal hygiene kit 

(Plate 4.5.6) containing various essentials such as disposable apron, head 

gear, band-aid, antiseptic cream, etc was also distributed at the end of the 

personal hygiene session. The beneficiaries were given various activities to 

perform so as to reinforce the food safety concepts related to the training 

sessions.
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Plate 4.5.6: Distribution of personal hygiene kits

The beneficiaries were given various activities to perform so as to reinforce 

the food safety concepts related to the training sessions.

Activities on Food Hygiene:

Microscopic examination of dirt on plate (plate 4.5.7)

Objectives:

• To make them understand that the plates that appear clean may not 

necessarily be so.

• To teach them the importance of proper dish washing

Materials required: 2 plates, sanitizer (Chlorine water), dirty cloth and 

magnifying glass 

Duration: 15 minutes

Steps:

a) Division of food handlers into group of five.

b) Take a clean plate that has been rinsed with sanitizer (chlorine 

water) and other plate that has been wiped with a dirty cloth.

c) The 2 plates will be seen with the magnifying glass by the food 

handlers.
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d) When seen without the magnifying glass, both the plates appear to 

be clean. The difference is clear when seen with the magnifying 
glass.

e) The plate that has been wiped with a dirty cloth will show the 

presence of dirt specs, while the other will appear to be sparkling 
clean.

Three tub washing method of vegetables 
Objectives:

• To teach them the importance of washing vegetables under running 

water
• To tell them the importance of washing vegetables with sanitizer

• To teach them the preparation of chlorine water
Materials required: Green leafy vegetables such as palak, coriander 

leaves, root vegetables such as potato and carrot, other 

vegetables such as cabbage, colander and tap water 
Duration: 25 minutes 
Steps:

1) Divide them into group of five and distribute the five vegetables to 

each group.
2) Take the vegetables in the colander, and wash them under 

running tap water by scrubbing so as to remove dirt.

3) Repeat this same activity at least for 3 to 4 times.

4) Finally give a wash with the chlorine water.

Activities on Personal Hygiene:

5 steps of hand washing folate 4.5.8)
Objectives:

• To teach them the 5 steps of hand washing

• To tell about the importance of hand washing before and after handling 
food

Material required: 5 sinks, liquid soap, napkins and nail brush 

Duration: 20 minutes
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Steps:

1) Division of food handlers into group of five.
2) Ask them to wet hands with water.
3) Take liquid soap and work up a good lather rubbing your hands for 20 

seconds.
4) Make use of a nailbrush for scrubbing gently the areas in between 

fingers and nails.

5) Rinse hands with water and turn off the faucet with a clean towel.
6) Wipe dry hands with a clean towel / electrical drier.

Nail cutting activity (plate 4.5.91 
Objectives:
• To teach the food handlers that it is a must to keep their nails short and 

clean
• To teach them the use of nail cutter for cutting nails.

Material required: Five nail cutters
Duration: 20 minutes
Steps:

1) Division of food handlers into group of five.

2) Each of the food handlers will cut their nails using nail cutter.

3) Group discussion on the views of food handlers regarding nail 
cutting as a regular habit and its importance.

Activities on Nutrition and Health:

Activity on identification of various foods rich in nutrients (plate 4.5.10) 

Objectives:

• To teach them about the various foods rich in nutrients 
Materials required: Food items (apple, milk, oil, butter, milk, spinach, rice, 
wheat, paneer, jaggery. Papaya, lemon, orange and bread), table, tablecloth, 

utensils

Duration: 15 minutes 
Steps:

1) Division of food handlers into group of five.
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2) Mix the foods and keep them in 5 different plates.

3) The participants will then be asked to sort the foods rich in energy, 

protein, vitamin A, vitamin C, iron and calcium.

Activity on labeling the unlabeled food pyramids 

Objectives:

• To teach them about the role of Food pyramid in maintaining good health.

• To sensitize them about the amounts to be consumed under various food

groups.

Material required: sketch of blank food pyramids without the labels

Duration: 15 min

Steps:

1) Distribute leaflets with picture of unlabeled food pyramid and ask them 

to label.

2) The participants would be then be asked to grade the food products 

based on the amounts in which it should be consumed.

Sensory evaluation of foods with varying levels of oil and salt 

Objective:

• To make them understand that tasty food can be prepared by use of 

less oil and salt.

Materials required: cooked dal that has minimum to extreme level of salt, 

cooked paneer veg that has minimum to extreme level of paneer, bowls, 

spoons

Duration: 30 min 

Steps:

1) Prepare 4 samples of dal (100 ml each), and add % tsp, 14 tsp, % tsp, 1 

tsp of salt respectively to each bowl.

2) For paneer sabji, make 4 samples and add 14 tsp, 14 tsp, % tsp, 1 tsp of 

oil respectively to.each bowl.

3) Prepare two tables, one with cooked dal and other with cooked paneer 

sabji.

4) Have separate spoons for each bowl.
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5) The participants should be instructed as to drink water after tasting of 

each sample.

6) The participants will be provided with an evaluation sheet to record 

their comments.

Detection of adulterants in turmeric, milk, tea leaves, sugar and chilli 
powder (plate 4.5.11)

Objectives:

• To impart knowledge on common food adulterants

• To teach them ways to identify adulterants in foods

Materials Required: Turmeric, red chilli powder, milk, sugar, tea leaves, 

hydrochloric acid, iodine, filter paper, test tubes, water, glass, dark polished 

surface,

Duration: 35 mins 

Steps:

a) Adulteration test for turmeric:

Take a tsp full of turmeric powder in a test tube. Add a few drops of 

concentrated hydrochloric acid. Instant appearance of violet color, 

which disappears on dilution with water. If the color persists presence 

of metanil yellow (artificial dye) which is a non permitted coal tar dye is 

indicated.

b) Adulteration test for Chilli powder:

Water soluble artificial dye can be detected by sprinkling a small 

quantity of chilli powder on the surface of water contained in a glass 

tumbler. The soluble dye will immediately start descending in color 

streaks.

c) Adulteration test for milk:

The presence of water in milk can be detected by putting a drop of milk 

on a polished vertical surface. The drop of pure milk either stops or 

flows slowly leaving a white trail behind it; whereas milk adulterated 

with water will flow immediately without leaving a mark.

Methods and Materials
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d) Adulteration test for sugar:

Dissolve sugar in a glass of water, chalk will settle down at bottom.

e) Adulteration test for tea leaves:
Tealeaves when sprinkled on wet filter paper, would immediately 

release added color.
Activities on Unit and Environmental Hygiene:

Activity on table cleaning

Materials required: 3 soiled tables, 3 tubs of chlorine water, 3 dust pans,
plastic wipers, tissue paper, running tap water 
facility and 3 clean cotton cloths

Duration: 20 minutes 

Objectives:
a. To explain the importance of table cleaning
b. To provide clear knowledge and understanding about relation 

between food hygiene and table cleaning
c. To guide the trainees towards the table cleaning procedure

d. To observe trainees performing the given task 

Steps:
1. Divide the participants into groups of 3 and ask them to follow the 

cleaning procedure as under.
2. Remove the food particles from the table into dust pan with the help 

of wiper.
3. Wipe the table surface with tissue paper in case of gravy, curry or 

any other liquid if present.
4. Clean the surface with the cotton cloth dipped into the chlorine water.

5. Wash the same cloth under the running tap water.
6. Finally squeeze the cotton cloth into chlorine water and use it for 

another table cleaning.

Cleaning procedure of cooking range
Materials required: One tumbler of luke warm water, detergent powder, 

nylon scrubber, dry cloth, old tooth brush, needle 

Duration: 20 minutes
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Objectives:

• To explain the importance of cooking range cleaning

• To provide clear knowledge and understanding about relation 

between food hygiene and cooking range cleaning

• To guide the trainees towards the cleaning procedure of cooking 

range

• To observe trainees performing the given task 

Steps:

1) Remove food particles from the cooking range and wipe it with the dry 

cloth.

2) Prepare luke warm soapy water solution in one tumbler as explained.

3) Separate the burners and clean it with sharp needle and soapy water 

so that all the pores can be thoroughly cleaned.

4) Rinse the cooking range with the soapy water. Scrub the surface 

properly with the help of nylon scrubber.

5) Clean every nook and corner with the old toothbrush.

6) Rinse it with warm plain water and wipe with dry cloth finally.

7) Let the burners dry and then attach them back to the cooking range. 

Cleaning of iron Kadhai
Materials required: Dirty black iron kadhai, iron / steel scrubber, cooking

range, detergent, running tap water

Duration: 20 min 

Objectives:

• To teach them the correct method of cleaning the utensils used for 

frying.

Steps:

1) Place the black kadhai to be cleaned on the gas stove for about 10 

min on full flame, till the grease layer starts dripping.

2) Invert the kadhai and repeat the same procedure for about 5 min.

3) Wash it using detergent and iron scrubber.

4) Rinse with water
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Cleaning procedure of garbage bin and its preparation of use

Materials required: Luke warm soapy water solution, used garbage bin,

one large or medium sized polythene bag, nylon 

scrubber, plain water (running tap water)
Duration: 15 min 
Objectives:

a. To make trainees understand the importance of garbage bin as 

waste disposal practices.
b. To explain the correct cleaning procedure and preparation of dust 

bin before its use.
c. To observe the trainees while performing the activity in correct 

manner as they were being taught.

Steps:
1. Divide the trainees into group of 3

2. Lead trainees to wash dust bin with the running tap water first

3. Scrub it with the warm soapy water and scrubber
4. Again wash it with the running plain water

5. Lead trainees to wash dust bin with the plain water and keep it 

under sunlight for drying
6. After the dust bin become dry, place a polythene bag inside 

before use.
Activity on Product Specific Intervention:
Preparation of chutney for enhancing its shelf Quality 
Objectives:

• To teach the food handlers the ideal method for preparation of green 

chutney

• To teach them about the addition of preservative to green chutney 

Materials required: Coriander leaves, green chillies, ginger, salt, lemon 
juice, preservative, chlorine water, water for washing, colander, mixer, 

stainless steel knife, apron, hand gloves, head gear
Duration: 60 min
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Steps:

a) Wear aprons, head gear and hand gloves and wash hands with liquid 

soap before starting work.

b) Wash coriander leaves under running tap water using colander.

c) Sanitize the grinder with chlorine water. The bottle in which chutney is 

to be stored is sterilized by keeping in boiling water upside down for 20 

min.

d) Add preservative to green chutney to increase its shelf life if required to 

be stored for more than12 h.

Steps involved in preparation of hygiene juice 

Objectives:

• To teach them the ideal method of juice preparation of juice

• To teach them the importance of washing the fruits, utensils and 

machine parts chlorine water

Materials required: Oranges, juice maker, knife, chlorine water, 3 tubs, plain

water, head gear, hand gloves, apron, napkins

Duration: 30 min 
Steps:

a) Wear aprons, head gear and hand gloves before juice preparation

b) Use of 3 tub method for washing fruits, machine parts

c) Use of 3 different napkins for 3 different activities for personal use, 

wiping platform and cleaning laari.

d) Sanitizing the platform with chlorine water

e) After use dip the stainless steel knife in chlorine water

f) Peel the fruits

Plate 4.5.7: Food handlers examining dirty plates using magnifying lens
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Plate 4.5.9: Activity on cutting nails

Plate 4.5.10: Street food vendors identifying the protein and energy rich foods 
from the assorted food items displayed after the training session on Nutrition

and Health
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Plate 4.5.11: Vendors performing tests to determine adulterants in foods

IMPARTING FOLLOW UP TRAINING TO STREET FOOD VENDORS

After a period of 10 months, the Follow-up training program was carried out 

on the various aspects such as Food hygiene, Personal hygiene, Unit hygiene 

and Environment hygiene was conducted for 40 street food vendors who were 

already trained in the previous phases. The impact of training imparted was 

studied using a structured questionnaire appended in (Appendix No. 10.10) 

based on 20 important desirable practices that are necessary for serving safe 

food to the public. The teaching aids included posters, slide shows, role plays 

along with interactive lecturettes. Each food handler was given 10 items for 

safe food preparation and services. These included tubs for washing fruits 

and vegetables with disinfectant, KMn04 powder, cloth napkins for wiping 

hands, mop cloth, wire with springs to hang these napkins, stainless steel 

knife, tissue paper for wiping sweat, glass tumbler to keep the knife dipped in 

the KMN04 solution when not in use, a small container for storing the 

disinfectant and a spoon. After the training the practices of vendors were 

rated in category of excellent (>80%) to poor (<29%) and these vendors who 

were rated as fair and above were awarded prizes to motivate them for 

continuation of good manufacturing practices at the laari.
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The following poster entitled '20 Golden rules to food safety' was 

developed in A3 size as a handout, laminated and distributed to all the street

food vendors during the follow up training program (Plate 4.5.12).
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Plate 4.5.12: 20 Golden rules to food safety 
4.6 MICROBIAL ANALYSIS OF FRESH CORIANDER LEAVES
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Since coriander leaves w|rpjrnost popularly used by street food vendors to 

garnish the prepared food stuffs without giving any wash treatments, it was 

decided to determine its microbial load as well as to study the effect of 2 

sanitizers on its quality.

4.6.1 Selection of markets: Five large markets from the 5 zones of Vadodara 

city were randomly selected for the study.

4.6.2 Sample preparation: From each market 250 g of coriander leaves were 

collected from 4 different vendors and were brought to the laboratory under 

aseptic conditions. All the coriander leaves brought from the individual 

markets were pooled together; inedible portions (roots) were discarded and 

were subjected to sanitizer treatment.

4.6.3 Sterilization of glassware: Before use, all the pipettes were kept in 

pipette boxes for sterilization in hot air oven at 160°C for one and a half hour. 

The other required glassware were sterilized in similar manner. Micro-tips 

were sterilized by autoclaving at 121 °C for 15 min at 15lbs pressure. Blending 

jar and weighing balance were sterilized by cleaning with 70% alcohol and 

flaming them thereafter.

4.6.4 Preparation and sterilization of dilution blanks: Buffer peptone water 

was used as dilution blanks. For its preparation, 10g peptone, 5g of sodium 

chloride, 9g of disodium hydrogen phosphate, 1.5g of potassium dihydrogen 

phosphate were weighed. The chemicals were dissolved in small amount of 

water and then make the volume was made to 1 litre with distill water. It was 

then dispensed in portions of 225 ml into flasks of 500 ml capacity and of 15 

ml tubes and sterilized for 20 minutes at 121 °C at 15lbs pressure.

4.6.3 Wash and sanitizer treatments:

Five wash treatments were tested: tap water (water supplied by the Municipal 

Corporation of the city), 100 ppm and 200 ppm NaOCI and 50 ppm and 100 

ppm of KMnC>4. The NaOCI solutions (100 and 200 ppm) were prepared by 

adding 2.5 ml and 5 ml of NaOCI in one litre of tap water respectively. 

Solution of 50 ppm and 100 ppm of KMn04 were prepared by adding 50 mg 

and 100 mg KMn04 crystals in one litre of tap water.
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The coriander samples were randomly selected and treated as follows: 

unwashed, washed in tap water, washed in 100 and 200 ppm NaOCI and 

washed in 50 ppm and 100 ppm KMn04. All washing treatments were 

performed by submerging the coriander leaves under the surface of the 

solution then manually rotating the coriander leaves (with sterilized glass rod) 

to ensure complete coverage and contact of surfaces with solutions for 5 mins 

(Plate 4.6.3).

Plate 4.6.3: Fresh coriander leaves in sodium hypochlorite solution

4.6.4 Enumeration of microorganisms:

After 5 minutes of treatment period, the samples (10 g) were then aseptically 

removed and transferred to sterile electric blenderizing jar containing 100 ml 

of buffer peptone water and homogenized for 2 minutes at high speed. The 

supernatant of the homogenized solution was then used to make further 

dilutions using serial dilution technique (FAO 1979) (Figure 4.6.4).
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1 ml
1 ml

Figure 4.6.4: Serial dilution and plating technique used for microbial 
determination in coriander leaves
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and Shigella, flexi plates for Listeria monocytogenes, conforms and S aureus 

(Hi Media manual, 2003).

Viable counts of Salmonella and Shigella were obtained by plating 0.1 ml of 
sample followed by incubation at 35 °C for 48 h. The samples were plated 

using the spread plate technique. For the determination of Salmonella the 

samples was first pre enriched using the diluent and further enriched using 

Rappaport Vassilidis (RV) medium (Rappaport et al 1956 and Vassiliadis et al 

1978). For the enumeration of Staphylococcus aureus, Total conforms and 

Listeria monocytogenes 0.1 ml of sample was plated on flexi plate moulded 
container using the spread plate technique followed by incubation at 35 °C for 

24-48 h. For obtaining the viable counts of TPC, 0.1 ml of the sample was 
plated using spread plate technique followed by incubation 35 °C for 24-48 h 

(Plate 4.6.4).

Plate 4.6.4: Spreading of sample with help of spreader

The suspect colonies were picked up and subjected to bio-chemical tests for 

confirmation. Confirmatory tests were carried out for Salmonella, Shigella and 

E.coli using the Triple Sugar Iron (TSI) Agar. The suspected colonies were 

streaked on the surface of the slant of TSI agar and were stabbed in the butt 

of the agar using a sterile wire loop. The test tubes were then incubated for 24
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streaked on the surface of the slant of TSI agar and were stabbed in the butt 

of the agar using a sterile wire loop. The test tubes were then incubated for 24 
hrs in an incubator. The colors of slant and butt were examined using the 

color change and inference chart (FAO 1979).

4.7 STATISTICAL ANALYSIS

Since the data obtained on knowledge and practices was qualitative in nature, 
scores were assigned to each and every response and thus the information 
was converted into quantitative values. Based on the individual knowledge 
and practice scores, the respondents were ranked into various categories 

such as - > 80% - Excellent; 65% - 79% - Good; 50% - 64% - Fair;

49% - 30% - Poor; <29% - Very Poor

Data was analyzed using Microsoft Excel 2007. Means and standard 

deviation for all the values were calculated. F test was carried out to find out 

whether there existed any significant differences in their knowledge and 

practices amongst the various categories of food service providers as well as 

in the microbial counts of coriander leaves brought from five different markets. 
The baseline knowledge of the street food vendors of both the locations as 
well as owners and the food handlers was compared using Independent ‘t’ 
test. The impact of the intervention on the knowledge and practice scores of 
the respondents was assessed with the help of Paired ‘t’ test. Chi square test 

was used to test the differences in proportion, p - Values smaller than 0.05 
and/or 0.01 were considered to be statistically significant.
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