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I  INTRODUCTION

Health Is nan's p rice less possession, on i t s  solid  

foundation nan's happiness rests . I t  Is the greatest o f  a ll  
the possessions one can have and Influencing his a c t iv it ie s  
and shaping h is destiny. According to the World Health 
Organisation (1973) and Karansingh (1975), health Is a state 
of .- couplete physical and aental well-being leading to the 
development and flowering o f the entire huaan personality 
and not merely an absence o f disease or in flr a lty .

Complete state of health can be achieved only through 
practice of sanitation. Longree and Blaker (1971) explain 
that the word sanitation is  derived from the la  tin word s&nus, 
meaning sound and healthy or clean and whole. The book of 
le a v ltie s  states that sanitation as the law o f the beast and 
o f the fowl and o f every liv in g  creature that moveth in the 
water and of every creeping things that creepth on the 
earth to make difference between the unclean and the dean 
and between the beast that may be eaten and the beast that 
may not be eaten. The dictionary meaning o f  the word sani­
tation is ,  'the science o f  safeguarding h ea lth '. Sanitation 
is  referred to as the healthy and hygienic conditions of 
liv in g . I t  is  the science of preserving health, which is  
devoid of d ir t , dust and microorganisms.
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Good sanitation can be attained through clean surround-/
Ings, home, food, clothing, personal cleanliness and so on.
For healthy liv in g , hygienic food is  o f  utaost important. I f  
the food is  vested with the home sake r , she takes care in 
preparation and serving hygienioally. But i f  the honenakers 
depend on public eating places like restaurants and cafe tar las 
fo r  the sake o f saving tine and energy in neal preparation, 
change in neal pattern and fo r  recreation, the hygienic 
conditions o f the foods cooked and served w ill not be known 
to then (Pottor, 1970 and Marianna 1975). The responsib ility  
o f a food service unit as expressed by Fisehback cited by 
West and tfood (1961) i s  to provide clean and wholesons neal to 
the ousteners. In other words, the prepared food oust be 
palatable, prepared by clean people in clean utensils using 
clean equlpnents. I t  should be served on clean dishes with 
tableware fron a clean table on a clean f lo o r  in clean surround 
ings.

Ih food service, sanitising refers to  treatment to 
elln inate pathogenic bacteria fron equipment and utensils that 
are used in the preparation and service o f foods (S ta lls , 1963L) 
Qebbardt and Anderson (1959) have lis ted  three aspects of the 
restaurant sanitation. They ares (1 ) the food I t s e l f ,  (2) the 

food handlers and his techniques in handling and serving food 
and (3) the eating utensils themselves.
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I t  i t  found that public health aspect* o f the problem 
of restaurant sanitation arc rather complex* Often insanitary 
restaurant conditions which favour the presence o f f l i e s ,  
mosquitoes, vermin and rodents make proper care o f food 
impossible* I t  becomes channels fo r  the spread of certain 
diseases (Brown, 1976). Micro-organisms in saliva and sputum* 

may be transmitted from the mouth o f one person to another 

by means o f  eating and drinking utensils that have been inade­
quately washed* In many establishments where food and drink 
are served, the provision fo r  washing dishes and utensils 
are woefully Inadequate (Johnson, 1959). Faulty washing 
technique, lack o f sanitation, use o f d irty  towels fo r  wiping, 
improper storage and handling were the common problems observed 
in restaurants (Marianna, 1975).

Brook and Brook (1973) state that any establishment 
offering  food to the public should have an e ffe c t iv e  food 
sanitation programme which begins with proper control and 
training o f the food handlers* Freedom o f food handlers from 
in fectious diseases is  of paramount importance especia lly  
because the casual agents o f diseases such as typhoid fever, 
diphtheria and tuberculosis can easily  be transferred from 
the body to food* as wholesome food is  sound food f i t  fo r
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human consumption, maintenance o f high standard o f sanitation 
is  of utmost importance in a l l  operation within the canteen•

Food handlers may serve as an active interm ediate In the 
transmission o f  micro-organisms from one customer to  another* 
Moreover the food handlers are uneducated and they are not 
realise the importance o f  supplying clean and wholesome meal* 

Hence, training the personnel is  essential* This Initiated 
the investigator to take up a study in Janatha Canteen which is  
run by Sri Avlnashillngam Home Science College fo r  Women, 

Coimbatore to improve the sanitary conditions with the following 
objective st

A. Finding out the existing sanitary practices in 
Janatha canteen (meals and snacks sections)*

B* Finding out the sanitary conditions by bacterio­
lo g ica l examinations o f  the selected samples*

C* Educating the food handlers and introducing new 
techniques to improve the sanitary practices*

and D* Evaluating the improved methods by bacteriolo­
g ica l assay and observation by the customers*



I I  REVIEW OF LITERATURE

The literature pertaining to this stud/ are discussed 

under the follow ing headingsi

A. Iaportance o f sanitary practices in public eating 
places

B. Requirements o f  an ideal canteen
C* Personal hygiene of the food handlers e
D. Educating the food handlers

and £• Sanitary measures to be followed in various 
a c t iv it ie s

Af Importance o f  Sanitary Practices In Public Eating P laces»

Sanitation is  defined as the application of s c ie n t if ic  
and technical knowledge and s k ills  to  obtain a beautiful 
environment (Nome, 1957). As stated by Haskell, sanitation 

as one engaged in their practica l appliestion of sanitary 
science* 'Science* may be assumed to mean the sum of universal 
knowledge and 'san ita tion ' is  interpreted as the working out 
and application of sanitary measures. The National Sani­
tation Foundation as cited by Park and Park (1976) views, 
sanitation as the way of l i f e ,  i t  is  the quality of liv ing  
that is  expressed in the clean farm, business and industry) 
the clean neighbourhood and the clean community* Being the
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way of U fa , i t  oust com from within the people* I t  is  
nourished by knowledge and grows as an obligation and an 

ideal in human relations*

according to Shier s and steel (1965), protection o f 
health and pronotion o f huaan comfort and well-being through 

control o f man's environment are resp on sib ilities  which 
modem conditions have forced upon the man* The primary 
sources o f contaminants o f  public health in connection with 
quantity food services are men, animals, sewage, a ir , s o i l ,  
water and certain foods (Burrows, 1959)* Other sources are 
equipment, eating, drinking and serving utensils and the 
food service premises themselves (Longree, 1967j Robinson, 
1978 and Mo D iv itt and Mud&mbi, 1973)* The d ifferen t sources 
of contaminations are shots) in Figure 1*

C ollins (1963) says that there are over 60 diseases, 
that may be contacted and o f these some 25 are associated 
with food* Kawata cited by Me D iv itt and Mudambi (1973) has 
c la ss ified  food borne diseases as food borne Intoxication 

and infections* Frazier (1967) saps that food poisoning that 
occurs two or three hours a fter eating, is  due to bacterial 
toxin present in food* Fitch (1958) opines that staphylo­
coccus food poistoning which is  the most common, belongs to



FIGURE 1
SOURCES OF CONTAMINATION
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the food intoxication group* Frasier (1967), Sail# (1961) 
and Christie and Christie (1972) state that the organisms 

generally responsible fo r  these out breaks inolude the spore 
forming b a e i l l i ,  olostridiun botulism and various strains 
o f  streptoeooel and staphyloeoeel* Spores o f  elostrldlum 
botulism are extremely resistant to heat and when food is  
not properly processed, they may survive and later germinate 
and oause food poisoning through production o f heat-liable  
toxin (P llser and Bold, 1974)*

Parker and L itch fie ld  (1962) stress that the word 
"insanitary" As used in the Federal Food Drug and Committee 
Act oust be in ta rep ted broadly and not restricted to condition 

a ffectin g  health* According to Pottor (1970), the eating 
and drinking utensils which are not cleaned hyglenically are 
real danger to  health, since they come in contact with many 
hands and many mouths* I f  improperly cleaned a fter use, 
gastero-intestinal as well as certain diseaseslthe upper 
respiratory tract say spread from one individual to another*

According to Na ray an a Rao t l  gJL (1954), during the peak
f

rush hours in coffee houses and restaurants, there is  a generally 
a by-passing o f the washing, cleaning and rinsing operations, 
due to increased demand fo r  cleaned utensils and the in s u ffi-

9
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d e n t  stock of thas« available at the establishment. The 

d irty  water used fo r  washing towels* lnQsanltary storage 

conditions and unhygienic handling ean contribute to  the 
microbial load o f washed utensils In which food is  prepared.
The solldd utensils* cu tleries and crockeries may be dangerous, 
i f  not cleaned properly. To prevent from infection* thorough 
cleaning of utensils and equipaent is  o f eztreae iaportance.

C ollins (1963) and Parker and L itch fie ld  (1963) state 
that greatest danger arises i f  bacteria are allowed or helped 

to spread and contaainate other foods through thoughtless 
food handling or fa ilu re  to aa in tain equipaent* utensils and 
the preaises theaselves in a good state o f  cleanliness and 
repair.

Bovis and Hhnter (1966) view food hygiene practice as 
a eoaplioated operation* contributing to an Intricate pattern 
of procedure which are accepted as essential to the achievement 
of the deserved standards of quality o f the end product.

B. Requirements p f an ideal Canteens

The sanitary design* la y o u t  and maintenance of building 
and equipaent are o f v ita l Interest to management in the food
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f\

industries ( Shiers and Steel, 1965)* The successful food 
processes oust consider, (1) careful selection  of the s ite ,
(2) proper design, construction and layout of structure and 
placement o f equipment and (3) care in planning sanitary 
aspects (Parker and L itch fie ld , 1963)*

1, Site i

A processing unit shall preferably be situated in an 
open, clean and healthy surroundings fa r  away from road side 

where lo t  of dust arises due to vehicle and t r a f f ic  and 
lavatory, sink, cesspool or garbage dumps, ca ttle  sheds, open 
sewage drains or other places lik e ly  to breed f l i e s ,  Indian 
Standards Institution (1972) recommends that Ni t  shall be free 
from obnoxious fumes, smoke, odours or excessive dust".

There shall not be accumulation of trash, garbage or similar 
waste in the v icin ity  o f the plant.

2. Buildingsi

The physical environment has much to do with the 
successful operation o f the individual food service establish­
ment (west ££.£^ 1966). structure shall be o f permanent

nature and shall be suitable in size, construction and design 

to fa c il ita te  maintenance and hygienic operations fo r  process­
ing purposes (1963). I t  should provide su ffic ien t space fo r
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keeping equipment and storage of materials fo r  hjrglenlo 
conditions in food processing units (Indian Standards In sti­
tution , 1972). According to Me cullough (1966), ideal 

premises should be

(1) big enough for  the work to be undertaken in an 
orderly and uncluttered way.

( i i )  provided with stores, refrigerators and deep 
freese cabinet o f su ffic ien t capacity for 
modern foods.

( i l l )  planned on work study princip les to obviate as 
much as unnecessary transport exposure of food 
as possib le .

and(iv) equipped with the correct amount of well designed 
cooking equipment and labour saving devices, a l l  
being as far as possible e ither free standing 
or mobile.

3 . w m j

Floors in the catering establishment have to stand a 
good deal o f t r a f f ic  as well as the weight o f equipments.
They are lia b le  to have water and grease s p ilt  on them 
(James, 1957 and C ollins, 1963).

Parker and L itch fie ld  (1962) and Kilgour (1968) state 
that f lo o r  should be constructed of impervious materials which 
can easily  be cleaned. The Indian Standards Institution
(1972) recommends that the f lo o r  should be smooth, washable 
and have a su ffic ien t slope to ensure adequate * drainage. 
Cement f lo o r  should be preferable fo r  work room, store room 
and god own.
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4. walls m* WlilBE 1»
t

The essential requirements o f walls and sailings as 

explained by Collins (1963) axa that the wall should be 
substantial! durable, smooth, impervious and washable• The 
junctions of the f lo o r  with the walls and between the two 
walls should be rounded to prevent accumulation o f  dust.
Parker and L itch fie ld  (1962) and Indian Standards Institution 
(1972) suggest that internal walls and ce ilin gs should have 

smooth non absorbeat9 lig h t coloured! free Horn crevices and 
sharp singles to faelllU&e their e ffic ie n cy ! Equipment should 
always oe placed away from the walls to allow cleaning and 
period ic checking. Cracks should be made good with redeco­
ration as necessary.

5. U&S&SSL*

A kitchen is  b u ilt  as an independent unit because the 
noise and odour from kitchen disturb people* But as Winslet 
(1965) and Walla y (19S3) point out i t  is  common fo r  kitchen 
to be a part o f a larger building. Cockle (1958)! Zlokefoose 

(1961) and West $iL (1966) point out that the location of 
the kitchen should provide, adequate dry spaoe9 dish washing 
area, ref re ge ration 9 dry storage space and space fo r  equipment.
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James (1957) suggests thatj while planning kitchen, i t  is  
essential to consider a l l  ope rations within the kitchen 

and survejy. \

Heathvood (1974) reoomnsnds e f f ic ie n t  mechanioal 
ventilation of the kitchen in aU  climate not only to remove 
cooking odour and steam, but a lso to eliminate as much 
necessary cleaning as possible* I t  is  important to make the 
fu lle s t  possible use of natural lighting*

it
I t  i s  undersir&ble fo r  the customers to be crowded 

since i t  is  essentia l fo r  the waitress to have clear access 
to every part o f every table so that d irty  dishes and cutlery 
can be removed promptly and the tables kept dean* I t  i s  
suggested that, where the maximum capacity is  not more than 
50 persons, 15 square feet' dining space should be allowed 
fo r  each person and when the maximum capacity is  above 50,
20 square fee t  would be sufficient* The dining room should 
be bright and airy and have fresh colour and good ventilation* 
Soiled f lo o rs  and tables should be scrubbed and cracks that 
retain food debris should be replaced (C ollins, 1963).
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Canteen chairs and table* should be viped daily  using 

hot detergent water and l i t t l e  damped scouring powder to 
remove any stubborn marks (James, 1957)*

7* g f w  iaa i»

Store fo r  storing raw materials should be made and 
maintained rodent proof and free from dampness as fa r  as 
possible (Indian Standards Institution , 1972). Separate 
cold and ch illed  booms should be necessary. Both rooms should 
be dry and well ventilated to store vegetables, dried goods 

and perishable items. Room must be f ly  and vermin proof 
with wire mesh outside the window (C ollin s, 1963).

s .  Ppffyg vtatiova*

Boors and windows should be f ly  proof with the mesh 
screens firm ly f it te d . Such doors should open outwards and 
additional help in repelling f l i e s  from entering can be gained 
by positioning fans. The processing room should be provided 
with s e lf  d os in g  double door. (Parker and L itch fie ld , 1962j 

Vest CJL §1, 1966 and Indian Standards Institu tion , 1972).

9 . Lighting and ventllatloni

According to Butt (1963), lighting is  an important 
Influence on the growth o f c iv ilisa tion  and i t s  development.
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Adequate lighting and ventilation i t  an important fa ctor  in 
design and operation o f  a sanitarjr food plant (Parker and 
L itch fie ld , 1962). The quantity o f a ir  required for venti­
lation varies according to faotors such as size and types 
o f building, number o f employees, atmospheric condition 
and amount o f steam, dust and (pjs produced by operation 

(Ministry o f Health, 1963).

In some establishments a r t i f i c ia l  lighting w ill be 

required to supplement natural lighting even during the day 

time, but carefu l planning w ill reduce the expenses on this 
to a minimum. No general rule can be given fo r  determining 
the probable lighting load allowance, but fo r  average 
lighting condition, an allowance o f 1-4 watts tper square foo t 
o f area is  usually ample*

10* Water supplyi

Ample and immediately available supplies o f both hot 
and cold running water are essential (Ministry of Health, 1963) 
A ll water used fo r  food preparation and cooking, drinking, 
washing and cleaning utensils and surface with which food or 
utensils may come in contact should be public supply main 

water. The storage tank fo r  water should unless completely 
sealed, be kept covered with tight f it t in g  lid s , examined
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regularly and cleaned out a tleast cnoe every six  a on the.
Since water la  easily  contaminated, i t  should be period ica lly  
examined as desired by the licensing authority, chemically 
and baeterlo log ica lly  (Indian Standards Institution , 1972).

11. Pfrfoafift

x According to the Indian Standards Institution (1972), 
e ffe c t iv e  drainage should be provided to drain o f f  water 
used fo r  washing raw materials, machinery, equipment, furni­
ture, f lo o r  and so on* Fifteen to th irty centimeter half 
circu lar drains with glased pipe at the bottom should be 
provided* The drain openings should be provided with scree0n 
traps to prevent solid  matter from dogging drains* Mesh 
type cover fo r  the drain prevents habitation of cockroaches 
and rodents in the dosed  area o f the drain* They should be 
drained in soakage p its  situated at a suitable distance 
from the building and a lso  the source o f  water supply*

12* g,igU4&llJEM

Parker and L itch fie ld  (1962) and Collins (1963) remark 
that t o i le t  fo r  employees should be with s e lf  closing tight 

f it t in g  solid  doors* According to Hopkins and aider (1951), 
su ffic ien t water d o s e ts , urinals and wash-basins must be
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provided la accordance with the Factorial Act, 1957, the 
scale la id  down la  ona water oloaat (WC) fo r  aaeh 25 woman, 
whlla fo r  men i t  la ona watar eloaat fo r  aaeh 25 opto IOC 
and than ona for aaoh 40. There should ba ona urinal fo r  

aaeh group o f 25 man*

C. Peraonal Hygiene o f  the Food Handlers!

Stauffer (1964) and Longree (1967) atate that clean* 
lineaa and clean personal habits are extremely important 
in any establishment. According to  Longree (1967), clean­
lin ess and willingness to learn good health habits reduce 

the chance fo r  the food handlers to be dangerous reservoirs 
o f pathogens, Jhonson (1960) and Scott (1963) remark that 
clean hair, skin and garment are essential to reduce the 
contamination o f  food with the microbial flora  fo r  which the 
food handlers are the primary sources. Indian Standards 
institution  (1972) Robinson (1972) and L illlorap  (1973) 
view that the personal hygiene reduces the p oss ib ility  o f 
in fection . The main points to note arei

1. Regular washing o f the skin to improve personal 
freshness

t i

2, Well groomed hair, neatly cut, covered whenever 
necessary
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3* clean hands and naUs
4* Neat In appearance, with smart, dean and wall 

star chad uniform
5* Clean and comfortable shoes essential on their 

fe e t  most of the d a /.
6. workers suffering from oold, stomach upset and 

other ailments should Immediately report to the 
doctor before continuing work.

Hunter and Hovis (1966) and Frazier (1967) recommend 
that the hand must be kept clean before and during the prepa­
ration and serving of food and before eating. Every trip 
to the t o i le t  should be terminated by thorough washing o f 
hands (Parker and L itch fie ld , 1963; C ollins, 1963 and 
Lcngree, 1967). Bjonson (I960) and Longree and Blaker (1971) 
opine that caps or nets should be used to prevent heir from 
contacting food surface and the food i t s e l f .  The waitress 
should not carry a cloth  fo r  general use because i t  quickly 

co lle c ts  and spreads bacteria . Every use o f the handkerchief 
should be allowed by washing o f hands whether the handkerchief 
was previously used or not (Parker and L itch fie ld  1971 and 
Indian Standards Institution 1972). Collins (1963) urges 
presonnel, not to shake out a handkerchief in a food, not to 
b ite the n a il because tha saliva from the mouth is  a fru it fu l 

source of in fection  and to avoid seraehing face and fingering 
the nose since i t  contaminates the n a ils .
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The use o f tobacco should be prohibited in the food 
service area, store room and in the area where dishes, pots, 
pans and utensils are washed (Stauffer, 1964) • According 
to Thomson (1969), th is i s  specia lly  to avoid serving with 
fingers contaminated with sa liva .

According to  Qebbardt and Anderson (1956), a d irty  

individual with unpleasing habits is  obviously a danger to 
the ooasunity and should not be given the job o f  handling 
food. So also persons with in fectious diseases, b o ils , 
infected wounds, sores, or acute respiratory in fections 
(Indian Standards Institution , 1972 ; Longree, 1967 and 
L illio ra p , 1973). Qebbardt and Anderson (1956), Longree 
(1967), Thomson (1966) and Longree and Blaker (1971) recommend 
medical check up o f  the workers to oertify  absence of commu­
nicable diseases. Minor outs or sores should be reported and 

must be covered by water proof dresO & g (L illio ra p , 1972).

According to Collins (1963) and Thomson (1966) the 
ideal person to work with food or In the surrounding of food 
should have basic good health, energy and physical stamina 

to do their hard job well, reasonable right and hearing for  
the safety of consumers, healthy skin, sturdy legs and fee t  
and su ffic ien t height to deal compentantly with standard
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equipment. Jewells ry should not bo worn with uniforms, bocauso 

of the d&nger o f small stones fa llin g  Into the food (Thomson 

1969)*

D. a*n**tu»  the Food Handle ret

Training Is education* Education or the princip les o f 

p e rO * 1* !  hygiene is  basic to the success o f  a training 
programme in food sanitation* '

Supervision is  important in any food plant industry to 
improve sanitary contact* Formal teaching can be advantageous 
and i f  related to day today episodes in an environment, which 

is  fam iliar to operators, w ill help to Improve the situation*

Chakrabar^i (1967) opines that audiovisual aids are 
comparatively easy to understand and hence o f  in terest to the 
people more than the description o f  anything* Allgood (1965) 
remarks that the average person is  much more Impressed by 
'seeing* than by 'hearing'* When these two are interestingly 
combined, the persontation makes a more lasting impressions 
and creates the desire* The film  is  undoubtedly an excellent 
audiovisual aid which is  entertaining and therefore helps 

to  create in terest in the subject* The most essential things 
to teach are the basic causes o f food poisoning requiring 
slow and detailed explanation given as simple as possible 
(Sudgen, 1970)* , ’
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F. Sanitary Measure! to_bo Followed to.yfttlottg.A gtlvltlesi

According to Parker and Lltohflaid (19€B), the scope 

of sanitary practice in the food industries, operate under 
three major division si (1 ) pest control (2) physical clean­
lin ess o f  a l l  food contact surfaces and (3 ) asepsis or the 
practica l s te r il ity  o f  a l l  food contact surfaces*

' i

SanitaU^n measures fo r  preventing food Infection and 
poislcning in o lu d e-(l) protection o f  food at a l l  tine fron 
insects and vermin, (2) employment of food handlers who are 

free froa in fection  and clean in their habits and (3) storage 
of foods subject to in fection  at teaperature o f  (&Q or 10°C 

or above, the la tte r  applying to foods kept on steaa taoles 
during serving* (4) cleaning and bacteriocidal treatment of 
utensils and equipment used in preparation and serving of ^ood, 
(5 ) proper sanitary fa c i l i t i e s  and controls o f  proper disposal 
fa c i l i t ie s  fo r  waste water and garbage and (6) continuous 
inspection and enforcement of codes and regulations pertaining 
to food sanitation (World Hoalth Organisation, 1963)*

The following sanitary measures should be practiced 
to prevent food contamination t

V
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1. Preparation*

The food is  contaminated whan a parson hand las food in 

shops, bazaars or food s ta lls  or works in tha kitchen o f a 
restaurant, hosp ital, hostel or cantee-n where aaals a y  
supplied to many people. Davidson aJfc. (1973)warn, foods
i f  oareiassly handled prior to cookery cause poisoning.
Probish (1963) exhorts that food should be properly cooked to  

k i l l  micro-organ isos .

According to Me D ivltt and Mudambi (1973), the surface
*

d ir t  i s  easily  removed by thorough washing. An understanding 
o f  the characteristics o f each food is  essential to render 
i t  thorough cleaning. Peekham (1969) and Robinson (1972) 
suggest a so ft  brush to clean thoroughly the food which nay 
contain large amounts o f sand that ordinary washing w ill not 
remove.

Rice purchase in any bazaar had to be washed and the 
washing water discarded. I f  spoon or fork  is  used fo r  testing 
food preparation, i t  is  important that is  washed before being 
used fo r  a second time.

2. £22&Stf.i

According to Pyke (1965) and Mb D iv ltt and Mhdambi
(1973), cooking food improves d lg esta b illty  and appearance, 

develops new flavour and destroys harmful micro-organisms.
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Han/ studies have show that glass, stainless stee l, 
aluminium and tin are suitable materials fo r  cooking a c t i -  

Titles* The/ are insoluble and are not harmful to health 
(Feet and Thye, 1961 j Peekham, 19® and ghrankrans and 
Inman, 1973)* The use o f  galvanised sheets as food contact 
surface should be the minimum while eadmlnum and lead should 
not be used at a l l  (Indian Standards Institution , 1973)*
A ll utensils should have unbroken seams* The American 
D ietetics Association (1963) and Kundsin and Bod men (1975) 
recommend that the stoves, work table and swabs should be 
cleaned frequently before and a fter  cooking* Food must not 
be l e f t  uncovered fo r  longer than necessary at whatever stages 
i t  may be (ThomsQpn, 19®)*

3 . Serving!

Rot only must food £e w ell prepared to be palatable, i t  
must a lso  have attractive colour and appearance (Robinaw, 1972).

According to Me D iv itt and Jfudambi (1 9 ® ), fancy crockery 
washed in d irty  cold water can be much more dangerous than 
disposable ear them ware cups or banana leaves* Stainless 
steel and aluminium utensils designed fo r  oasy cleaning are 
the best* Qebb&rdt and Anderson (1959) pointed out that the



24

practice o f picking up two or thro* used glass** a t a time 
by th* rlis, oftan dipping th* fingers Into th* remaining 

water in th* process and than picking up dean properly 
sanitised glasses in th* sane aann*r should b* avoided, 

C ollins (1963) suggests keeping fingers away froa food and 
clean utensils tumblers should be hold rally by the base.
The d irty  plates or utensils should nQ>t be placed on the 
food preparation tables,

i

4, pjftafti&Lag.*

The method to be followed for  dish washing depends 
upon the type o f equipment and labour available (KotseShevan 
and Terrel, I960.). The method generally used for cleaning 
utensils are divided by Mallmann (1955), Hobbs (1963) and 

Haskell in to  two groups* hand washing and machine washing, 
or manual and me chan lea l washing.

Hand dishwashing is  a very common method followed 
(Bax on 1951), According to  King (1961), the essential
requirements fo r  washing dishes by hand are water, suitable 
detergents, nylon scrubbers and racks fo r  storing, Shlffman 
(1951), Ministry o f Health (1963), Mallmann (1955) and 

Parry (1969) state sanitary quality of hand dishwashing is
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en tirely  based on the e&re exercised and the order followed 
by the hone maker or workers performing the a c t iv it ie s . The 
washing procedure adopted fo r  utensils vary with d ifferen t 
materials as enumerated by Baa (1953) and Jones and Burnham 
(1958).

Englis (1971) claims that machine washed dishes have 
been found to be re la tive ly  free from liv in g  micro-organisms.

/
Peat (1958), Nicholas (1962) and Gross and Lewis (1963) 

enumerate the steps involved in dishwashing as pro cleaning, 
washing, rinsing and sanitising. Jones and Buruh&a (1953) 
opine that only an orderly preparation and p re cleaning 
procedure accelerate the washing operations. The foods 
sticking to the dishes should be removed by soaking in cold 
water or by scraping.

The American Home Economies Association (1963) and 
Blnnle and Boxall (1974) consider water as a primary agent 
and the use o f any suitable detergent aids the cleaning 
power o f water. Hot water d issolves grease. Detergents 
Increase the wetting power, em ulsifies grease and holds 
the d ir t  In suspension, so as to make rinsing easier.
Beveridge (1963), Weber and Black (1970) and Jindal et. aJL
(1974) mention the use o f quarternary ammonium products



26

i

Ilk* surf and via as e ffe c tiv e  detergents. Harvey and R ill
■r 1 1 f

(1952) and Benarad (1970) point out that tha wa shad utensils 
should ba r in sad in vara vatar to  pravant tha red epos It ien 
o f dissolved materials on to tha utensils and dipped in a

i

vatar at a temperature o f about 170*F to destroy the micro­

organisms as reooaaended by Rarayana Rao aJL (1954) 
Klueger and Johnson (1959) and Christie and Christie (1972)*



I l l  EXPERIMENTAL PROCEDURE
i

•I
The procedure pertaining to th is study in elude s the

I
following headingst

A .General informations about the selected canteen
i

B. General sanitary practices followed in the seleoted 
canteen* j

C* Finding out the sanitary conditions by bacteriolo­
g ica l examinations |

I
Dm Improving the existing sanitary practices

, |
and S* Evaluating the Improved sanitary practices adopted

A. General Informations About the Selected Canteen:

This aspect c cm s is  ted of the follow ing steps t
i

1* Selection o f the canteen !
I1

2* Selection o f the method o f  study 1
3. Preparing the lntertlew  schedule 
4* Conducting the study 

Sm Consolidating and presenting the <hta
I

1* SfltffttflB Pf frhf wafttft*
it

The canteen providing Janatha meals and snacks run by 
Sri Avinashilingam Home Science College fo r  Women, Coimbatore

f

was selected by the investigator to carry out the study*
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2. 3al« otion o f the m ethodofstudyi j
i *

Interview set hod was selected to  find out the general
)

information regarding the canteen* As i t  i s  viewed by ITisbet
and gntwistle (1970), interview is  not merely a matter o f

I
subjaative impression or spontaneous interaction between the

■I

interviewer and the subjects, but a d irect mettiod o f co llectin g  
information* 1

3 . g£g&a£lflg;.thft in fr r ilfV .

In order to ascertain the informations regarding the
I

general d e ta ils  o f  the selected canteen, an interview schedule 
was prepared, as shown in Appendix I* This schedule called 
fo r  informations regarding the d eta ils  of the canteen, number 
of persons engaged in various a c t iv it ie s , type.s o f vessels 
used, quantity o f food items served per person, benefits 
given to the food handlers and plan o f the canteen.

i
i

4. .ssagBgfrtog , nu<a/i I

After establishing good rapport with the food handlers 
by frequent v is its  to the canteen, the gen a rati informations 
were collected using the schedule.

I



5. consolidating and p la n t in g .

The collected  date were consolidated and are discussed1
under the following headings! ,

1
a. Description o f the canteen

I
b. Number o f persons involved in various a c t iv it ie s
c . Types o f  vessels used 1
d. quantity o f  food items served per person 

and e . Benefits given to the food handlers^

*• OosotlPtlan, o f the,cant—a » 1
i
i

The selected canteen was located at the central bus. 
stand* Meals section was started In May 1976 tand snacks

i
section in November, 1976. j

i
The plinth area o f meals section was around 1,400 s q .f t .  

(427 sq.m) and snacks section around 1,110 s q .f t .  (338.55 sq.m.) 
The plan o f  both the sections are given in Figures 2 and 3.

I1
Meals section was consisted o f  kitchen, store room, 

dining room and a separate general washing area. A big  hall 
was converged into dining area on one side and'kitchen and 
store room on the other side. Store room and trashing area

i
was situated on both sides o f the kitchen. There was no

t
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separata preparation area, but in the kitchen i t s e l f  the 

a c t iv it ie s  were carried oat d a ily . The personnel were using 
the public f a c i l i t ie s  fo r  t o i le t ,  since there was no provisions.

t

In snacks section, there was separate kitchen and a 
dining area. The dining room was separated fro*  the kitchen 
by a passage. The three centres in kitchen such as cooking, 
preparation and washing were located in the kitchen i t s e l f .  
Cooking and preparation area were partitioned by a wooden
screen and the washing area was straight l e f t  to kitchen. The

|
two bath rooas and lavatories were adjoining to  the washing 
area. A separate snail store room was located near the 
kitchen fo r  storing provisions.

A separate general washing area was located outside 
the dining roou of an easy v icin ity  of the custoners* The 
furniture used in the dining area consisted o f  formica top 
tables and stee l ohalrs which were arranged in an orderly 
way so as to make circulation easy.

The canteen has a nosalc f lo o r  in both the sections.
The meals section was^hite washed whereas distempered in 
snacks section . It has the fa c i l i t ie s  o f  proper lighting 
ventilation , drainage fa c i l i t i e s ,  dust bln and so on. The

\
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M ala vara sarvad between 11 A.M. and 4 P.M. and tha ana oka 
between 7 A.M. and 7 P.M. The time o f 3 tar ting their work 
in am ala section was froa  8 A.M. and ana oka seotion waa 
from 5 A.M. 1

• i­
' . i  !

b* Humber of poraona involvtdin yarloga agtiyUlaa:
Ii

On tha whole, 12 and 11 vorkara vara appointed for 
carrying oat the various a c t iv it ie s  involved in the M ala and 
snacks sections respectively . Mora than one a ctiv ity  was 
carried oat by the eaah worker. J

1
Table 1 shows tha number of parsons involved in various' J

a o tiv it ia s  in both tha aeotions. ii■ \
TABLE I

NUMBER OF PERSONS WORKING IN BOTH THE SECTIONS

S.No. A ctivity Meals section snacks section
1 Preparation 4 f 3
2 Cooking 2 i 2i
3 weighing *food items 1 i

, 1
4 Cleaning dishes 1

1
; 1

5 Serving 5
1
1 5

6 General cleaning o f  tha |
canteen 7 1 «

7 Issuing tiokat 1 !
1 1

8 Account-keeping 1
I'
| i

9 Supervising 1 i i
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There was not much difference between the number of
J

pereoni Involved in various a c t iv it ie s  in the two eeetione.I
The food handlers engaged in cleaning, serving and washing 
a c t iv it ie s  in both the sections were between 10 and 20 
/ears o f  age and the rest were above 20 /ears of age*

o. Types o f vessels ueedi
iI

In both the sections, aluminium utensilet end aeeessor/
I

items were used for preparation and tinned brass vessels withI
a capacity of 30-50 l i t r e s  for cooking* For preparing fried

f

items, iron frying pans were used* Mud pot was{ used fo r  
making pickles* Aluminium and p la stic  utensils'were mainly 
preferred in meals section whereas aluminium and hlndallum in
snacks seotlonCbr scsvlng meals and snacks respectively*!

i

d- Quantity o f food items served per person» t
i

[i

The amounts o f food items served in canteen are presented 
in Table II* '  ! i

i

I

l
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TABLE XI 1

QUANTITY OF FOOD ITEMS SERVED PER PERSON

Meals sect ion
m I
Snacks section

Item Mininas Cost In I ten
weight Rs.P
in gm#

Minimum Cost in 
weight Rs.P
in gn

Rice 500 Id li  -  2 100
1

ftftftft
0

Sambar 140 Chutney 50 0.20
Poriyal 50 Sanbar 50
Ras&m 120 1.00 Pongal 140 0

A

Appalam 3 Chutney ! 50
i

V
0ft
0

0.40
Pickle 10 Sanbar

1
50

Butter milk 120 ml. Uppuna 140I V
Chutney { 50

»
0 0.35ftSambar | 50 ft

I-
Puri -  2 40 0

ft 0.35
Kurma {50 ft

1
Coffee 120 ml. 0.30

Note 1 • Sanbar1: B oil the Vegetables with cooked dh&l adding
masala powder and tamarind ju ice

I
•P orlra ll Season the boiled vegetables |
«Rasa ml Simmer the tamarind ju ice and season i t .
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The quantities recoaaended by the Government o f  Tamil 

Nadu fo r  Janatha meals were served at a cost of Fte.l/- per
c

meal. The cost o f snacks varied from 20 palse to 40 pmise. 
According to the Pood Control Order (1976), the addition o f 
each serving fo r  'chutney', 'sambar', and 'Kurma', the cost 
o f fiv e  paisa was co llected .

I

The menu normally depends upon the a va ila b ility  o f 
vegetables. But a l l  the snacks mentioned in Table II were 
prepared dally  in snacks section.

e . Benefits g iven to the food-hand ler«_»
!'

Accomodation, transport to and fr o  canteen, dress and 
free meals were the benefits given to the food handlers in
the selected canteen. '1

B. General.Sanitary Practlofta ggllowM-iiL_tba_Selected Canteen i
l'

The in ter view-cum- observation method was adopted to 
find out the general sanitary practices in both the sections

i

of the canteen. According to Devadas (1968), observation is  
the careful and systematic watching o f fa c ts , they occur in 
the course o f  nature which enhance i t s  s c ie n t i f ic  value and 
to avoid the error to which human observation is  l ia b le . I

I1
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The schedule given in Appendix II called fo r  questions
pertaining to the ex isting  sanitary practices such as sanita-1
tion in canteen arrange sent) method of performing the various 
a c t iv it ie s  such as purchase o f  food ingredients* * preparation 
of food items before cooking* cooking; keeping' the cooked
items before serving; method o f weighing the food items;1
keeping the weighed food items; cleaning before serving and

i
a fter  serving!, personal hygiene o f  the personnel and general 
defining of the f lo o r  and washing o f utensils* <

t
Personal contact with the food handlers helped to study

i

the existing sanitary practices in both the sections by the 
investigator* The data were consolidated and are discussed

I
here below*

[
t

:l
1

The consolidated data are discussed under the following
i

headings)

1* General neatness in canteen arrangement 

2* Method o f performing the various a c t iv it ie s
ii

and 3* Personal hygiene o f the personnel
*

1* General neatness in canteen arraneemanti

I

The location  o f  the canteen a t the central bus-stand 
prevent the p o s s ib ilit ie s  of having a completely dust free
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i

atmosphere due to frequent plying of vehicles and large
1 i

nuaher of people v isitin g  the canteen. However, the general 
neatness of the aeals section was comparatively satisfactory 
when compared to the snacks soo tier , may be because in the 
aeals section , aeals were served only between 11 A.M. andI
4 P.M. whereas in the snacks section serving was done froai
7 A.M. and to 7 P.M. which kept the area always occupiedl
and the personnel busy with cooking and serving. Zt may

i

also be due to the crowded arrangement in the snacks section
!

because of lack of space. j
i

a. ftitgfrffri
t

The arrangement o f u tensils equip sent and other 
a ace savories did not give fu l l  sa tis fa ction . This nay be 
due to lack o f  space and storage f a c i l i t i e s .  The utensils

i
and equipment did not have well polished surface may be duei *I
to the using o f hard water fo r  washing dishes. 1

II'
to. Dining area*

t

The location and capacity o f the dining area were 
found to be satisfactory  in both the sections even though 
in the snacks section , the dining area was comparatively 
small.

I

]
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o. Washing area*

The g«n«ral washing area was located near the entrance
+

to be seen by the customers and the cleanliness was remarkable*ii
' jd. start .m a »  1

i
, if 1Sven though the area was situated at the correct place,

t

the Improper arrangement o f storage bins reveals erowdness
and hence Inadequacy o f space and lack of storage devices1
were also noted In snacks section* \

e* Bath room j
I

There was no fa c i l i t i e s  provided In meals section*I
The location and space alloted fo r  bathing in snacks section 
was not a t a l l  sa tisfactory , as I t  was situated adjaseent

I
to cooking and cleaning centres. The cleanliness o f the

f
room was not maintained by the personnel properly*

ir
f .  T o ile ti !

The same condition as sesn in bath room was fiLt by 
the investigator*

The other sanitary aspects such as ligh ting , ventila­
tion , provision of garbage bins, drainage etc* , gave remark-
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t I

' ' I
o. Washing area* |

’  t -
The general washing arsa was located near the entrance 

to be seen by the customers end the cleanliness was remarkable.

d. Store rooms !
I

Sven though the area was situated at the correct place, 

the improper arrangement o f storage bins reveals crowdness 
and hence inadequacy o f space and lack of storage devices 
were also noted in snacks section .

I
e . Bath room

t
There was no fa c i l i t i e s  provided in meals section.

The location and space alloted fo r  bathing in snacks section
t

was not a t a l l  satisfactory , as i t  was situated adjascent 
to cooking and cleaning centres. The cleanliness of the 
room was not maintained by the personnel properly.

*• t o l l i t i  *

The same condition as seen in bath room was Sit by 
the investigator.

g. Other sanitary aspects!
i

The other sanitary aspects such as ligh ting , ventila­
tion , provision of garbage bins, drainage e t c . ,  gave remark-

I

i
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l
satisfaction  in both the sections* J

I
There was no water problem fo r  drinking and gjsneral 

use as i t  was supplied by the Municipality* The water could
I

be collected and stored in big druas with proper protection*|

2* Method of performing the various a c t iv lt le s i  

This includes, |
i

a« Purchase o f  food ingredients 
b* Preparation, cooking and weighing food items 
c* Serving food items and cleaning the table

i

and d* Washing the utensils*
I

Purchaao_Qf food IrugadlgatAt

The food items such as staple foods, condiments and 
spices and sugar and jaggery were purchased for every 15 days 
from the Supermarket, while the other items such as o i l  and 
appalam were made available once a week* The perishable 
items such a s  vegetables and fru its  were supplied by the 
wholesaler d a ily , toajvold spoilage and wastage* As a l l  the 
major items purchased were placed in cellophane packets, 
no cleaning was necessary prior to storing*
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b. Preparation. cooking ana winking fo o d lt# M  i

[
Just the needed quantity o f water was used for  cleaning 

the cereals, pulses and vegetables. The food provisions such 
as flou r and ravai used in snacks section vere sifted  to 
remove the weevils prior to use. The procedures followed in 
the preparation and cooking o f food items were in aocordlnce 
with the princip les to conserve the nutrients. A ll the cooked 
items were kept covered using appropriate l id s .

a l l  the cooked food items were weighed fo r  individual 

serving using Hanson D ietetic Scale, p rior to, serving. Rice
bowls with rice  were stacked one above the other and they were

1
covered using a clean cloth  to avoid dust and f l i e s .  Similarly, 
•sambar*, 'p o r iy a l ' and ’ butter milk* were weighed ju st, at 
the time of serving. 'Uppuma1 and 'Fangal' ware weighed into 
serving plates and were kept covered with anothar p late .
The items which were served by number such a s , ' Id 11* and 'purl* 
were also kept covered prior to  serving in the serving

i
vessels themselves.

Serving food items and cleaning the tablet
t

The procedure followed ..for serving meals and snacks 
and cleaning the table are given below* |

Sewing food itemsi .

Table I I I  depiots the method of serving meals and snaoks 
in both the sections.

\



TABLE H I
f

METHOD Or SERVING MEALS AND SMACKS IN BOTH THS SBCTIONS

Meala aectlea Saaeka a act Ion
Xtca£ Type of aervlng 

uteaalla
Material Method ef 

eervlag
Itea4 Type of 

aervlng uten- 
alia

Material Method of 
aervlac

Rlee Veaael Alualalua Four bowla 
eae above
the other

Idli , | 
aad I
Purl §

Veaael Alualnlua Serving froa

Saabar Catery Stalaleaa 
a teal

20 at a 
tlae la a 
tray

Uppuaa oi 
aad I 
Poagal §

Plate Hladallua Carrying aer« 
vlng platea 
four at a tlae

Perlyal Catery

•
Alualalua 20 at a 

tlae la a 
tray

Chutaey | 
Saabar 1 
Kuraa |

Veaael Stalaleaa
ateel

Carrying car­
ving bowl a

Raaaa Bucket with 
apeea

Stalaleaa 
ateel buc* 
let with 
alualalua 
apeea*

Uelae ladle Ceffee Davara aet Stalnleaa
ateel

CcWylng a 
Davara aet

Appalaa Veaael Alualalua 10 at a Water Tuabler Hladallua Carrying twe

Plekle Bucket with 
•peon

tla* la a 
tray • 
Uaing

tuablira at a tlae
Plaatic 
bucket with apeon 
blade liua---

BuekButter* Tuubler 
■ilk and 
water eel*
Salt

apeea
Plaatic 20 at a tlae 

la a tray
Plaatic Uelae apeea
bucket with 
plaatic apeea

Swell bucket 
with apeea
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The materials sad types o f serving utsnsila used fo r  

serving d ifferen t items varied according to the type o f food 
and the amount to be served• Aluminium and p la stic  utensils 
were predominantly used in the meals section and alumiumum 
and hlndallum in snacks section . Stainless s tee l •oatory' 
and * da vara se t1 were used fo r  serving ' samba r ' and '-Co$$£a.L'i 1
respectively . This shows that cheap and lig h t  metals ware 

preferred fo r  the canteen.

For serving r ice , rice  bowls and fo r  serving uppuma

and pen gal, t i f f in  plates were taken four a t a time to the
&serving table fo r  easy d istribu tion . The other items such 

as 'sambar', 'p o r iy a l' 'appal&m', 'butterm ilk' and 'water' 

were served by using tray to sim plify the work. In snacks
section, the water was supplied by carrying more than two•
tumblers at a time in an unhygjknic way (Figure 4 ). This is  
due to the location  o f serving unit and the dining table
wnear by each other. The remaining items were supplied

I
using a spoon. These show that the personnel were aware 
of sim plification  of work and quick serving was given to 
the customers.

There was not a separate person fo r  cleaning the
table, duties were rotated among the workers so that each

1
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FIG U R E  -  4

WRONG METHOD OF CARRYING WATER TUMBLER
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on* gets the cleaning duty of a tleast once a week.

The steps Involved in cleaning the table is  given 

belows 1

1. Clearing away drinking and eating utensils
t

2. Disposing the soiled leaves in the garbage bin
3. Removing the food partic les  by plantain stem
4. wiping the table with vet c lo th . I

ii
The follow ing insanitary practices were noticed in 

both the sections ( i )  touching the eating and dlinking 
utensils with the same hand used fo r  cleaning the table and 

( i i )  wiping the dining table with mop which was not cleaned.

The procedure adopted fo r  washing the serving utensils 
a fter  each meal and snack is  discussed belowi^

i
The serving utensils not used by the customers such asl

rice bowls and t i f f in  plates were used again fo r  serving the 
same dishes without washing. The d ifferen t utensils used

■I
fo r  serving were washed together in the meals section . This 

is  due to lack o f  tine in between serving especia lly  in peak 
hours, inadequate space in the cleaning area, less number 
o f equipment and lack  of knowledge in sanitation.
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JP )
The d ifferen t types o f utensils used fo r  the wholejday 

in both the sections were washed ana kept ready, following 

the cleaning agentst j

Cleaning agent

1. Tanarind plus brick powder Brass-outside

Soapnut powder Brass-inside
2. Brick powder Alumlniun
3 a soapnut powder Hindaliu*, stainless stee l

and P lastic*
i

The scrubbing Materials such as nylon scrubber and coconut 
fib re  were used fo r  rubbing d ifferen t u tensils using clean 

fresh water* |

After winding up their day's a c t iv it ie s , each area was 
washed with water using surf powder* {

3* g y m i - t o ik a t j& J t o , . g ti
I

The personnel involved in various a c t iv it ie s  such as
[

cook, assisting the cook, cleaning the table, serving dishes,
i

washing the serving utensils e tc* , were found to be clean
i

and neat in a l l  aspects with regard to the pre-requisites 
in personal hygiene* But none of then wore apron fo r  neat
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and smart look and hair net fo r  preventing hair froa  fa llin gI
o f f  to the food .

C. Finding oat the Sanitary Conditions hr B acteriological

The bacterio log ica l examinations were performed In!
both the sections to assess the existing sanitaty conditions

1
as reeoaaended by Frasier (1967).

The following steps were taken to do the studys

1* Selection o f the sample 

2. Collecting the sample 

and 3* Conducting the experiments

t

4

The cleanliness o f the dining h a ll, dining table and
i

napkin} serving, drinking and eating utensils and service

was considered important in providing hygienic food in any
restaurant* Hence fiv e  samples were randomly selected in both 

■ ! 
the sections fo r  bacterio log ica l examinations! They wer«i
dining table and napkin used fo r  wiping hands} from seals
section and tumbler, t i f f in  plate fo r  serving and f lo o r  o f
dining h a ll from snacks section* [ I

I

■I
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2* ggUfgUqs. t t i  m ib !* . ' 1

The investigator v isitsd  ths oantssn without in f orating 

the food handlers, ths purposs of ths v isit*  Ths samples 
wsrs ool-looted  on thrss consecutive days follow ing ths 

proosdurs given bslowt

Swab rinse tsohniqus was followsd f  or̂  co llecting  
samples as rscoouMndsd by ths United States Public Health 

Service Association (1948), with sligh t m odifications suggested
by Dwarkbonath (1963). Samples wsrs collected  by ths

I
use o f sterilised  absorbent cotton swab, which was autoclaved 

at 121°C/151bs/15 mts. Absoluts ears was taken to s te r ilise  
glassware in hot a ir  oven and flu id s  and media in autoclave 
at the required temperature* j

For co llectin g  the samples, three applications of wet 
swab were done by soaking in 10 ml* of quarter strength

i

sterilised  rin ger's  solution . The dry swab Imethod was a lso  

followed in the reverse direction  fo r  ensuring adequate 

cleaning* The swabs were broken o f f  with s te r ile  forceps in 
the rin ger 's  solution* {
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A mosaic f lo o r  area of 10 cm x 10 cm was swabbed*itl
b* Pining ftftlt* ['

The dining table with formioa top was cleaned and 

dried* An area of 30 cm x 30 on was swabbed*
, iii

o . I
Ti

The important surface to swab includes the upper h a lf!
inch o f the inner and outer rim o f cups, glasses and plates 
as advocated by Brock and Brook (1955)* The sterilisedI
ringer*s solution was poured into the hind&lium plate having

II
diameter o f 12 cm. and the entire inner surfaoe and outeri
rim were swabbed* The entire quantity o f the rinse and the 
swab were transferred to the test tube* 1ii

. i£ i
*• gptCff? taafor* ,

!

A capacity o f 120 ml stainless stee l coffee  tumblerI
was swabbed by following the above procedure, since i t  comes

i
under the category of drinking utensils*

I
e* Napkin i I

I
The cotton napkin of 6 cm x 6 cm was cut out a lterI

i t  was washed and dried and i t  was soaked in ringer's

I
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solution and transferred to the other test tube*

The collected samples were examined ini the Micro-
l

biology laboratory* Plating of sample was done within the 
lim it of three hours a fter  i t s  collection* ^

3* Conducting the experimental I
I

The follow ing bacterio log ica l studies suggested by 

Park and Park (1976) were conductedt
I

a* The to ta l bacteria l colony oounts on nutrient agar 
incubated at 37°C fo r  48 hours was 'done to assess 
the general standard o f hygiene o f  the selected
samples*

b. The ooliform organisms of Mac Conkey b ile  sa lt 
media lnoubated at 37°C fo r  24 hours was performed 
to c o lle c t  the possible contamination of in testinal 

organisms* |

i
*• Finding out the-tPtml.-teMtegtol-ttflBB.tii

Four plate method which ensures better distribution o f 
colonies throughout the media as advocated by Cibber and 

Skinner (196®)f Frasier (1967) and Seeley and Vandemark (1970) 

was followed fo r  quantitative bacterio log ica l examinations
i

o f the selected samples* 1
t

After vigorously shaking the container with the test 
sample to liberate the bacteria contained In the swab9 0*lml*
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i

o f  the sample was p la tad on nutrient agar* The preparation■ i
of nutrient agar is  given ̂ Appendix 111*

The procedure fo r  plating the sample on nutrient 

agar is  given belowi '

i* Nutrient agar tubes (15 ml/eaeh) were melted by 
placing them in a water bath maintained a t 100°C.

ii*  I t  was coiled to about 45°C to  55°C and kept ready
i l i *  The d ilu tions o f the samples were made with s te r ile  

saline solution whenever necessary* j
iv* The samples were shaken well in order to ensure a 

uniform mixing o f  the sample* I

v. with a s te r ile  p ipette, 0*1 ml o f  each test sample 
was transferred to a s te r ile  petrldish

vi* The melted agar (45°C) was poured into the petrldish  
containing the sample* They were mixed thoroughly 
with rapid to and fro  circu lar motions and allowed to 
so lid ify*  i

v il*  The plates were then Incubated at 37fc fo r  48 hours*

The tota l bacteria l count per plate was, recorded with 
the help o f a colony counter*

*>. E&Qlflg-gUt . tte -gS ltfg fU agM lgtI» >

To find out the coliform  bacteria in the selected 

samples, the follow ing tests were carried out as recommended 
by Park and Park (1976)* They wares ( i )  presumptive test,

i
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(11) confirnatory test (111) completed test a n d ( i v )  d i f fe r ­
entiating the co l i f  ora organisms. '

i
U )  fM W IPH Ti |

I t  was done toy Inoculating 10 a .o . of the sample Into 
tutooa o f Mao Conkey toll* sa lt lactose broth and lnoutoatcd the 

culture a t 37°C fo r  24 to 48 hours. I f  acid and gas vers 
formed, the test was p os itive . I f  they vere not formed the 
test vas negative. Positive results vere conf 1 reed by conf tr­
eat or y tes t.

ii*

This vas done by streaking plates o f  Mac Conkey agar 
vith  the culture from the positive broth tubes In the presump­

tive  test and Incubated at 37°c fo r  24 to 28 hours. Then the
' f

streak plates vere examined fo r  the growth of typioal co lifo ra

colon ies.\

in *  ;

This test vas to ensure the confirmatory te s t . Selected 
colon ies from the above medium vere Inoculated Into Mao Conkeyfc 1
broth and a lso  on agar slopes. I f  gas developed In the 

broth and the organisms grov on the agar slopes, a staining
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was prepared. I f  the slid*  shoved non-sporing gran negative 

rod like  bacteria, the presence of o o lifo ra  bacteria in 

the saaple was proved*

iv . D ifferentiating the oolifogs.hafliaglflj

A large number o f tests are available fo r  d ifferen tia ­
ting the const!turnt members of the oo lifo ra  bacteria,?, of

i
these, fiv e  tests suoh as Indole production, Methyl Red 
reaction, /oges Proskauer reaction, growth in 1 citra te  medium 
and feraentaken of lactose a t 44°C were carried out as 

reeoaaended by Indian Council of Medical Research (1963) 
to d ifferen tia te  the oo lifo ra  bacteria as shown in Appendix IV* 
Xhe o o lifo ra  bacteria were differentiated  with, the help o f 

the Table as given in Appendix V* j

d* flailing ..amltari.Prftgnsta* 1
i

The follow ing steps were taken to improve the sanitary 
practices in both the sections* Thejjvere t j 1 2

1, Educating the food handlers I
2. Adopting improved sanitary practices

and 3* Providing fa c il i t ie s *  ,
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1. adu eating the food handlers*
rs

The to ta l responsib ility  fo r  outbreaks o f  food p o is o n ­
ing rests with the food handlers and consequently, their

!
education in food hygiene is  of primary importance (Hovis

f
j

and H unter/1966)* Hence, an education programme was plannedl
previously. The various aethods such as lecture and demon s-

I
tration and aids such as posters charts and film s were chosen

1
to  carry out the education programme. To impart knowledge
on hygiene and sanitation, important topios were selected .

]
The top ics chosen and aethods adopted are depicted in Tablei
IV and Figure 5.

)

e

1
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TABLE IV
TOPICS COVERED AND METHODS AND AIDS USED UNDER EDUCATION

PROGRAMME

S.No. Topics covered i Methods and
aids used

1 . Importance o f  keeping the canteen and 
surroundings clean*

2. Cleaning the f lo o r  of various units

Lecture
Posters
Charts
F iles
Lecture
Demonstration
Posters
Cherts

3* Sanitary practices to be followed while 
preparing! cooking and weighing food 
items*

Lecture
Posters
Charts
F iles

4* Method o f serving dishes | Lecture
Demonstration 

« Posters 
Charts

5* Cleaning the table

6. S a n itis in g  the eating* drinking and 
serving utensils*

7* General washing procedure fo r  utensils 
and equipment*

3* Personal hygiene

9* Causes of food poisoning and i t s  
prevention*

10* Pest control

Lecture
Demonstration
Posters
Charts
Lecture
Demonstration
Posters
Charts

Lecture
Posters
Charts
Files*

Charts
Posters* F iles 

Lecture* Posters 
charts* f i l e si

Lecture, posters 
charts
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FIGURE -  5
EDUCATING THE PERSONNEL USING AIDS



Almost a l l  the topics wars cove rod by using the selected 

methods and aids* To teach the hygienic a c t iv it ie s  such as 

cleaning the f lo o r , serving, cleaning the table and s t e r i l i ­
zing the u tensils, lecture cum demonstration was used fo r  easy 
understanding and quick learning. Film shows were included 

to  make learning interesting and easy. Besides, i t  provided 

entertainment a lso .

Apart from th is , the personnel were taught how to move 
with the customers. The points stressed under various headings 

are given in appendix VI.

Bducation was given fo r  a week a fter  which the a c t iv it ie s  
were carried out by the food handlers in both the sections 
under the d irections of the investigator fo r  a month.

2* Adopting improved sanitary p ra ctices«

The a c t iv it ie s  such as cleaning the f lo o r  and table, 
serving, washing the serving utensils and napkins were 
selected to improve the sanitary practices , as suggested by 
Kllgour (1933), the d isin fectant such as phenol and detol for  
cleaning the f lo o r  and surf fo r  washing the f lo o r , utensils 
and napkins were chosen. Right method o f  serving dishes
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ver« taught to the personnel* To sanitize the u tensilsf surf 

powder was ohoeui fo r  washing as suggested b /  Jindal a l ,  

1974 end hot water was aade available (170°F) for rinsing) as 

recoamended by Christie and Christie (1972)*

The selected a c t iv it ie s  were taught step by step to 
bring about the change in their practice* The inproved 

sanitary practices suggested are shown in Table V*



F IG U R E  -  6

MOPPING THE FLOOR IN  SNACKS SECT IO N





FIGURE -  8

S IM P L IF IC A T IO N  OF WORK IN  CARRYING D ISH E S







A ll the suggested methods were followed In the oanteen 

to  ensure supply o f hygienic meals•

3 . Providing fa c i l i t i e s !

According to Haskell, sanitation education cannot 
succeed I f  provisions are not made fo r  practicing what t* 

preached* The Investigator provided the following materials 
to Improve the sanitary practices In both the sections*

a* Aprofli

After taking the body measurements o f food handlers, 
the required quantity o f cotton matsrial was purchased and 
stitched to  provide aprons to keep one*s clothes clean.

b* Wet»

Cotton gause material was purchased and stitched to 
supply nets to cover the neatly out hair to prevent from 
contacting food surface and the food I t s e l f .

o* Modi

Three mops of lig h t weight gunny material measuring 
45 cm x 45 cm each were provided for mopping the f lo o r .
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d* OIL*can with o i l  and a p la stic  box with moo t

Oil-can with caster o i l  and a p la stic  box with cotton 
absorbent notarial nop was introduced to give shine to the 

cleaned dining table*

The concrete slab measuring 137 cm x 40 cn9 having 
15 cn thickness was placed in the washing area of snacks 
section to  prevent entering waters to kitchen*

*• CJLE2SJL*

The newly introduced dipper is  described here belows

Two sets o f dipper rectangular in shape nade o f sine 
sheet with a size of 30*5 cm x 21*5 en x 10 cn as shown in 
Figure 10 were disigned to s te r ilis e  the serving utensils* 
Zinc sheet was chosen because o f it s  resistance to  husK..,'

The else was convenient to hold atleast ten serving utensils* 
Two had dies fixed on both the sides were convenient fo r  easy 
operation* There was ah ole a at the bottom fo r  draining 

of water* The tota l cost of each dipper was as*15 /- which 
includes the cost of material and labour charges as Rs.10/- 
and Hs*5 /-  respectively*
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According to Desingh (1970), evaluation is  ■ » > » — in tt 

assessment or appraisal o f any progress aade In any undertaking 

with a view to  laproving the operational e ffic ie n cy  of any 

education programs* •
The improved sanitary practices adopted were evaluated 

through, (1 ) bacterio log ica l examination a o f the selected 

samples and (2) evaluation by the customers*

1. of th« — l^etad eamalaa.

The Improvement In sanitary practices were confirmed 
by the bacterio log ica l examinations* The selected samples

i

were collected follow ing the procedure described before.
The findings are given in Chapter IV.

To find 0 i t  the e f fe c t  o f education programs, a check 
l i s t  was prepared. According to tfrightstene ^  (1934) ,

the check l i s t  is  a selected l i s t  o f  words, phrases, sentence
or paragraphs follow ing which an observer records a check 
to denote the presence or absence of whatever Is being 
observed.
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Ten customers frequenting the canteen were selected 

randomly on the basis o f their willingness* After explaining 
the need fo r  evaluation, the check l i s t  prepared fo r  the 
purpose (Appendix VII) were distributed. The data c o l le c te d  

were consolidated and i t  is  given in Chapter IV*



IV R&iULTS AMD DISCUSSION

the findings of ths study on 'Improving ths Existing 
Sanitary Praotlcss of a Canteen' ara discussed under the 

following headingst

A* Evaluation o f the lap roved methods
B. Problems encountered 

and C. Suggestions fo r  further improvement

A. Evaluation of  the Improved Methofla*

n ils  step is  discussed under the following headings!

1 .  Findings o f the bacterio log ica l examinations 

2m Evaluation of the improved methods by the customers

1. Findings of the bacterio log ica l examinations*

The to ta l bacteria l colony counts and d ifferen tiatin g  
oollform organisms by bacterio log ica l examinations o f  the 

selected samples before and a fter  the education given to „ 
the personnel are given below*

2. a. Total baotarlal colony counts*

Table VI illu stra tes  the to ta l bacterial colony 
counts o f the selected samples. * Figures 11 and 12 show the 

bacteria l colony counts o f  the selected samples before and 
a fter education respectively .



TABLE VI
TOTAL BACTERIAL COLONY COUNTS ON SELECTED SAMPLES

Total b a cteria l colony D ifference in *t* te s t
S.No • Sample T rip lica te

Before
counts

A fter
to ta l bacter­
ia l  colony

value

education education counts.

1.
2Floor/aq.cm 1 3,00,000 >  1,00,000 

(P int point
co lon ies)

2 2,70,000 10,000 1*.8*«
3 i , 20,000 :> 50,000

(p in t point
co lon ies)

Average 2,30,000 3,333 2,26,667
2. Dining ta b le / 1 3,000 100

Sq.cm 2 5,500 300
3 *,000 50 16.***

Average *,167 150 *,017
3. Per p late 1 **0 102

2 *00 50
3 *20 25 - i i . 7 * #Average *20 59 3#1

*. Per c o ffe e  tumbler 1 100 20
2 200 15
3 * 3*0 -0 - 3 .3 i* »Average 213 12 201

5. Napkin/sq.cm2 1 1,500 27
2 2,100 75
3 1,500 30 7 .8*«

Average 1,700 ** 1,656

Note; Before edecation * Habitual nethod ( a*e followed throughout the studyAfter education - Educating the personnel V s
and improved Method adopted 1 °

** Significant at one per cent level.
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Tremendous improvements were brought about as a rssuit 

of ths aduoatlonal programs givsn to tha psrsonnsl and also 
tha improved methods ad op tad to aa in tain elsanllnsss and 

sanitation.

Floors

Only 39333 of harmful baotarial colonias along with an 
a ra rags of > 75, OOO pint point colon ias wars noticed after 

introducing improvements in tha method of cleaning the f lo o r .
The s ta t is t ica l analysis showed that i t  i s  sign ificant at one 

par cant le v e l (Appendix T i l l ) .  Sven though tha catering 

business was going on throughout tha dayv tha thorough cleaning 
of the f lo o r  at 5 A.M., between 1 P.M. and 2 P.M. and between 
8 P.M. and 9 P.M. using d isin fectant lotion  l e f t  the surface 

clean •

The d ifference in bacteria l colony counts before and 
a fter the introduction of improvements showed that the 

procedure suggested is  e ffe c t iv e  in minimising the bacterial 
colony counts by 4017, which is  highly sign ificant at one 

per cent lev e l (Appendix IX). The results suggests thorough 
wiping of the dining table with a wet dean d o th  followed 

by wiping with a dry dean d o th  and frequent rinsing o f these 

mops are absolutely essential in keeping the dining table sanitary.
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strr̂ g.Bla&u
The to ta l bacteria l co lon / counts In serving plate 

was found to be lesser In the early practice o f  washing (420 
colon ics per p late) than the standard counts (30 to 900 bact­
e r ia l colonies per p late) as pointed out by If a ray an a rao 
at &  (1964)* This shows that the procedure adopted for  
washing the plates in the habitual method was up to the mark.
After in troducing  the new technique fo r  washing} the number 
of bacterial colonies wen* reduced to 361. The s ta t is t ica l 

analysis proved that this d ifference was highly sign ificant 

at one per cent leve l (Appendix X)*

tWBPlif*

On an average the number ̂ bacterial colonies in tumbler 
was only 213 and th is was below the standard level as pointed 

out by Ra ray an a Rao tX  i l .  (1954) which is  30 to 500 baoterlal 
colon ies. This indicates that the method already followed 
fo r  cleaning the tumbler was quite sa tisfactory . The practice 
of s te r ilis in g  the tumbler at a higher temperature of water 
further decreased the tota l bacteria l colony counts as 
suggested by Mallmann (1955) from 213 to 12. The study conducted 

by Marianna (1975) fo r  sanitising the glass tumbler (at a tem­
perature o f  32°c fo r  3 minutes) showed a higher bacterial



75

colon / counts o f 300 in lop roved technique when compared to  
th is, (12) the maximum reduction o f the bacteria l colonies 

(201) were due to washing of tumbler in surf water (quarter* 
nar/ ammonium compound) as pointed out by Jin dal qt_ (1974) 

which has lethal action to most o f the micro-organisms, 
followed by sterilisa tion  in hot water a fter each use* TheiKoA'
s ta t is t ica l analysis showed^there was s ign ifica n t difference 
between the former and the Improved procedure adopted for 
washing the tumbler at one per cent leve l (Appendix XI).

Napkin i

On an average 1,700 bacteria l colonies were noted 
which indicated the highly contaminated nature of the napkin 
used by the personnel fo r  wiping hands* This was decreased 

to  44, a fter adopting the new technique* The sign ificant 
difference proved the improvement brought about in the practice 
of washing napkin (Appendix XXX)*

Table VXX d ifferen tia tes the presence of faecal 
and non-faecal Collform organisms found in the selected 
samples*
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TABU VII
DIFFERENCIATING THE COLIFORM ORGANISMS OF THE SELECTED SAMPLES

Bef cr •
education

After
education

Sample Trip licate Coliform bacteria

Faecal Non-faeoal Faecal Non-faecal

Floor 1 E .ooli I Nil E .oo li I Nil
2 E .ooli I Nil Coliform 0 

irregular! 
(may be j 
faeca l) 0

Nil

3 E .oo li I Nil Nil Nil
Dining table 1 S .co ll  I Nil Nil Nil

2 E .oo li I Nil Nil Nil
3 8 .c o l l  I Nil Nil Nil

Serving plate 1 Nil K.aero-0 
genes 10

Nil Nil
2 K.aero-0) 

genes 10 Nil Nil
3 K.aero-f 

genes I q Nil Nil

Tunble r 1 a .c o i l  i Nil Nil Nil
2 E .oo li I Nil Nil Nil
3 a .c o l l  i Nil Nil Nil

Napkin 1 E .oo li I Nil CitrobactorO 
ferundii 0 Nil

2 Cltrobae- 0
tor feru - 0 Nil Nil Niln d li 03 Cltrobao- 0 CitrobactorOtor feru - 0 Nil ferundii 6 Niln d li 0

£• c o ll  -  Escherichia co li  
K« aerogenes • K lebsiella aerogenes. 
Citrobactor ferundii -  nay be fa eca l.
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Prior to tho practice o f tho improved technique, gsche- 

rich la  e o li  was found on tho f lo o r , dining table, tuabler and 

napkin, whereas i t  was absent in the serving p late. The conta­
minants o f serving plate were nan-faecal k lebsie lla  aerogenes.

As revealed from the stud/ ( Marianna, 1975) that Escherichia 

o o li  was present in the habitual method in Restaurant B whereas 
i t  was absent in the improved method.

Escherichia c o l i ,  ColIfora irregular VI (may be faeca l) 

and Citrobactor ferundii (aay be fa eca l) were observed in f lo o r  
and Ttvajojei-n even a fter  the educational programs*. The up and down 

movements of the food handlers and customers from various levels 
of income in the dining hall and the frequent use of napkin 
by the personnel fo r  wiping hands might have contaminated the 
f lo o r  and napkin respectively .

3. Svaluation o f theImproved methods br the customs rsi

Evaluation of the general neatness o f the canteen by the 
selected customers are discussed belowt

a. General neatness o f the canteen

b. Cleanliness in serving food items and cleaning the table
c. Other sanitary aspects

and d. Personal hygiene of the personnel.
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*• O m Tal neatnesat

Table f i l l  presents the seores awarded for the general 
neatness o f  the canteen by the selected oust oners. Appendix 

XXII presents the deta ils o f seores awarded.
TABLE VIII

SCORES AWARDED FOR THE GENERAL NEATNESS OF THE CANTEEN

« . . .  a ite?¥> frw rWS.No. Particulars Maximum Heals Shacks
marks section section

A* MlffiieSL* a . Neatness 30 26 25
b. Orderly arrangement of

storage bins* utensils.
equipments and accessories .90 27.7 24

o. Appearance o f u tensils
and equipments 30 26 23.5

d • Appearance of garbage bin 30 25 24
e • Appearance of water tub 

3.Pinins area:
30 27 24

a. Neatness
b. Orderly arrangement o f

30 28.5 27.5
weighed food items 

c . Arrangement o f drinking
30 30 30

utensils 30 25 27
d . Appearance o f serving

utensils 30 24 19
e . Appearance o f garbage bln 30 28 26
f • Appearance o f  serving unit30 30 30
a. Neatness 30 26 26
b. Arrangement o f storage bins 30 28 25

4. o. sajje *
a . Neatness 30 Nil a*5.
a . Neatness 30 30 27
b. Appearance o f sink 
o. Condition of storage of

30 29 28
water 30 28 27

«• g&sferppi*a. Neatness 
7. M i l l *

30 Nil 24
a. Neatness 30 Nil 22.53 . Cleanliness o f exterior 30 29 25
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For neatness, the meals section received the highest 
scores almost in a l l  features when compared with the snacks 
section. However, a the maximum scores o f 30 was obtained 
fo r  orderly arrange sent o f  weighed food items and appearance 
o f the serving unit. The general appearance of the utensils 

were not fu lly  sa tisfactory . This may be due to the washing 
o f  the utensils in hard water as pointed out by Rajesvari 

and Oevadas <19©)•

b. Glean lines* in serving food items and cleaning, the table i

The degree o f cleanliness in serving food items and 
cleaning the table are discussed below*u ) atrytoi-„gpea.AHga.»

Table IX gives the scores awarded fo r  serving in 
both the sections.

TaALjS IX
SCORES AWARDED FOR SSRYING

S.No. Particulars
Marks obtained

Maximum —--------- -—- ------------
scores Meals Snacks

section section

a. Method of cleaning
b.

the leaves.
Use o f clean water

30 22 21

c.
for  cleaning the leaves. 30 
Arrangement o f leaves 
in the serving unit before

22 20

serving.
Serving the food items*

30 21 24
a.
b.

Handling water tumblers 
Method o f carrying food

30 23 28
items. 30 28 28
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Handling water tumblers and method o f carrying food 

items secured the highest scores o f 28, whereas cleaning 
leaves and use o f  dean water fo r  cleaning the leaves and 
arrangement o f leaves on the serving unit secured le ss  scores 

(21 to 24)* This shows that these could be improved further 
to get the maximum satisfaction  fo il the customers*

U l )  Cleaning the tables

Table X gives the scores obtained fo r  cleaning the table*

TABLE X
SCORES OBTAINED FOR CLEANING THE TABLE

S.No* Particulars
Marks awarded

scores Meals Snack
section section

1* Method of removing the
, dishes* 30 28 26

2* Removing the leaves 
3* Bucket used fo r  disposing

30 27 28

leaves*
4* Regularity in disposing

30 28 26
the leaves from bucket* 

5* Cleanliness o f  napkin
30 29 * 30

fo r  wiping*
6* Condition o f  water for

30 27 23
cleaning the table*

7* Method o f cleaning the
30 29 28

table• 30 30 29
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From the above table i t  i s  understood that there was 
not uuoh difference between the scores obtained in the two 

sections fo r  cleaning the table* Shis reveals that the 

acceptance o f new procedure reached the desired lev e l as 
expressed by the oustoners,

«• Qthgr.

The other sanitary aspects such as ligh tin g , ventila­
tion , provision fo r  wire nesh, drainage fa c i l i t ie s ,  provision 
of dust bin and disposing the garbage were fu lly  satisfied  
in both the sections as revealed by the customers*

d. Personal hygiene o f the personnel!

the personal hygiene o f the personnel i s  exhibited in 
Table XI.

TABLE XZ
PERSONAL HZQIENS OF THE PERSONNEL

Maxima Marks awarded
3 .No. Particulars scores

1. Neat appearanoe 30

Meals
section

27

S+nack
section

27
2* On i f  oral neat 30 24 27
3* Apron clean 30 21 27
4. clean ooabed hair 30 28 28
5. Clean hand 30 30 306. Clean n a il 30 30 30
7* Free froa  cold and 

other in fections 30 30 30



32

The maximum marks (30) were secured fo r  clean hand, 

clean n a il and physical fitn ess  In both the sections. However, 

their dress an. apron were not dean and hence received less 
scores o f 24 and 21 respectively especially In seals section*

The problems encountered by the Investigator while 

improving the sanitary conditions In the selected canteen 

are given belowt

1* The location o f the canteen in a place where there Is 
heavy tra ffic*

2* A passage used as public path, separating the dining 
area and kitchen in snacks section*

3. Inconvenient arrangement o f  the cleaning area*
4* Lack o f free time fo r  the personnel to attend the 

educational programme*

5* Lack o f Interest on the part o f the food handlers 
In changing over to the improved practice which 
required extra time*

6* Inadequacy o f  space for  s te r ilis in g  the serving 
utensils*

7*Low lev e l o f education and maturity o f foSd handlers 
to understand the need fo r  practicing what they were 
taught*

3*Lack o f  in terest o f the food handlers to continue 
in their jobs*
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i

C. Suggestions for gurthex Iaarpyeaent*

1* The various units oust be fumigated a tleast once 
in a month.

2* The canteen oust be white washed once in three 
acnths both exterior and in terior .

3 . Monthly aedieal examination oust be arranged 
fo r  food handlers.

4. there oust be constant supervision o f  the sanitary 
practices followed by the workers.



V SUHMARX AND CONCLUSION

The findings o f  the stud/ on 1 Improving the Existing 
Sanitary Conditions o f  a Canteen' ara summarised be lows

1. In the e a r lie r  practice, the general neatness of 

the seals section was ooaparitively satisfactory  
when compared to the snacks section* due to working 

tine betweenllw A.M. and 4 P.M. and between 7 A.M. 
and 7 P.M. respectively .

2. The arrangement o f utensils* equipment and other 

accessories did not give f u l l  satisfaction  due to 
lack o f space and storage fa c il it ie s #

3 . Lighting* ventilation* garbage bins* drainage fa c l«  
l i t l e s  e tc .*  gave excellent remark in both the 
sections. *

4. Thorough cleaning and washing o f cereals* pulses 
and vegetables were seen with regard to sanitation. 
The procedures followed in the preparation and 
cooking of food items were in accordance with the 

princip les to  conserve the nutrients.
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5. The cheap and lig h t aetals o f alanlnlua and p la stic  
In issals section and aluminium and hlndallun in 
snacks section were preferred fo r  the canteen*

6* Method o f serving dishes showed that the personnel 
were aware o f the sim plification o f work and quick supply 

of seals and snacks*

7* The insanitary practices such as removing the eating 
and drinking u tensils with the d irty  hand and wiping 
the dining table with aop which was not cleaned 
were noticed in both the sections*

8* After each seal and snack, rice  bowls and serving
not

plates were not washed as i t  wasoused by the customers*

9* The unhygienic practice o f washing the d ifferen t 
utensils together, using the sane water was observed 
in meals section* This is  aainly due to lack o f  
knowledge in sanitation*

10* The personnel involved in various a c t iv it ie s  were 
found to be neat and clean in a l l  aspects with regard 
to personal hygiene*
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XI* The f lo o r  o f various units were washed using surf 
powder between 8 a *M* and 9 P*M* daily±

12* To give e ffe ctiv e  sanitation progranuae, educational 

programs was carried out using d ifferen t aids and 
methods such as posters* charts and f i l e s  and 

lectures and demonstrations repeotively* Improved 
techniques were introduced to change their formal 
practice and to bring about better sanitation*

13* Highly sign ificant difference was noticed a fter  
introducing the improved techniques for  cleaning 
the f lo o r  and table* washing the serving and drink­
ing utensils and napkins used fo r  hand wiping*

14* After introducing new method* the tota l bacterial
2 2 colony counts on floor/sq*cm  , dining table/sq.cm *

per serving plate* per coffee  tumbler* and napkin/
sq.cm2 was decreased from the former practice to
2,26*667j 4*0171 36L| 201 and 1,656 respectively*

15* The tota l bacteria l colony counts on serving plate

and tumbler were found to be 420 and 213 in the former 
practice respectively}, which was below the standard 
level* After introducing the new method* the to ta l 
bacteria l colony counts were further minimised*

\
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16* Prior to the pr&etieo o f  the lop roved technique, 
gschrichla e o li  vat found on the f lo o r , dining 
table, tuabler and napkin, whereas non f&eeal 
k iebsiella  aerogenes was seen in serving p late .
Faecal origin o f gsoheriohia c o l l  and Cltrobactor 
ferundil (nay be faeca l) were noticed on flo o r  

and napkin even a fter  introducing the new technique.

17. the general neatness in seals section received the 
highest scores when coapared with the snacks section 
as expressed by the customers.

18. Regarding serving, the right method of carrying food 
lteas secured the aarks o f  28, whereas low scores

of 21-24 were received for cleaning the leaves, 
arrangensnt o f leaves in the serving unit and so on.

19. The new procedure fo r  cleaning the table was accepted 
in both the sections which secured the scores o f
26 to 30.

20. Regarding personal hygiene o f  the personnel, their 
dress and apron were not always clean, hence they 
secured less scores o f  21 and 24 respectively
in meals section.



21. The problems suah as location o f the canteen* the 

passage between dining room and kitchen in snacks 

section* lack of free tine o f the personnel* 
inadequacy of space fo r  steriliza tion  and lack o f  
interest o f the personnel were the probleas met 

by the investigator daring the study.

- Improvements in sanitation could be brought about 
through the e ffective  education prograaae conducted* but 

constant supervision o f the personnel Is necessary to sustain 
their Interest in maintaining the standards reached.
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{ APPENDIX Z

All INTERVIEW SCHEDULE TO ELICIT INFORMATION ON OENERAL 
INFORMATIONS ABOUT A CANTEEN (MEALS AND 

SNACKS SECTIONS)

Date*

Name o f the investigatori 

Name o f the intervieweei 

1. Locationi 
2* Rented/owned t
3» Date of inauguration o f the canteeni 

I Number o f Persons Involved in Various A ctiv it ie s !

Meals section Snacks section

Number Sax Age Type Re- Number Sex Age Type Re- 
3.No« A ctiv ity  o f per- o f mark of per o f mark

sons in - work sons in- work
volved volved

1. Preparation
2. Cooking
3* Cleaning 

the utensils
4 • Serving

5* Cleaning ' 
the canteen

6* Issuing ticket

7 . Account-keep­
ing

3. Supervising
9 . Any other
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I # * - - . .

IX Allotment o f Area fo r  Various A ct iv it ie s>

d.No. A ctiv ity
Meals section Snacks section

Location Carpet area Location Carpet area 
in sq«cn« in sq*csi«

1. Cooking and
preparation

, 2 , Washing
vessels

3 . Eating
4 . Washing hands
5. Storing

provisions
© 9 Passage

7 . Bathing

3 . T oilet

i
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I I I  Type o f Utensils Used fo r  Preparing and Serving Pood 
Items•

A* Preparingi

3*No» Items Materials Capacity Number o f *Tinned
in l i t r e  vessels 

used

X* m i l l  .llfittfift
a* Rice
b. Jambar
c .  Poriyal
d . Hasam
e . Appal am 
f* Pickle

g* Buttermilk

* Brass, bronze and copper only

3 ,No. Items Materials Capacity Number o f *Tinned
in l i t r e  vessels 

used

2. Snacks section

a. Rice 
b* Uppuma
c .  Id li

d . Puri
e« Chutney
f .  Sambar

g. Karma

Contd.*
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(

B* Serving *

3 .No. Items Materials Capacity
in l i t r e

Number of ^Tinned 
vessels 
used

1. Jtttala-aafillafc-
a* Rice
b . Jambar

c# Porlyal
d. Has am
e. Buttermilk .

f . Pickle , ’
Appal am

h. Water

2.

a* Id li
b. Pari
c . Uppasia
d. Pongal
e. Coffee
f . Water

* Braes, bronze and copper only

science Co;;-
4 ^ 0 1 2 . * 

i/A’lY.

bato«£-̂



I?  Quantity of Pood Items .Jarred/Person*

3 . No.
Meals section

It saw Quantity
in gin*

3nack£ section
ItenJ Quantity

in gffl

1* Hice Id li

2. iambar Puri
3t Poriyal Uppuma

4* ' Hasam ' P on gal

5. Appalam Coffee

6* Pickle Chutney

7 . Buttermilk Jambar

Kurma

V Other Details About the Performance o f A ctiv itie s i

i.N o . Other deta ils  Meal£ section 3nack4section

1. Duration o f vorking
hours

2* Peak hours
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VI Benefits (liven to the Food Handlers

3«Bo» Benefits Meals section Snacks section

1.
3#
3.
4 •
5.

VII Plan o f the Canteeni 

A* Meals section

B* Snacks sections

£
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APP3MDIX I I

AN INTERVIEW SCHEDULE CUM OB>ERVATION TO ELICIT INFORMATIONS 

ON THE EXISTINU SANITARY PRACTICES

IN A CAMTStiN

1* Name o f the intervieweri 
2* Name o f the interviewee i

I Sanitation in Canteen Arrangement

F u ll/ P artia lly  Not at
S«No« Particulars sa tis- sa t is -  a ll satis

factory factory factory

A* General neatness o f the canteen
B* Location o f  the canteen

C» Utafom*
1* Location
k# Sufficiency o f space for 

a* preparation 
b* cooking 
c* cleaning

3* Arrangement o f utensils and 
equipments and accessories in 
a* preparation area 
b« cocking area 
c* cleaning area

4* Appearance o f the utensils 
used for 
a* preparation 
b* cooking 
c* serving

Notes Same schedule is  followed in both the sections*
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. Fully P artia lly  Not at a ll
3«Ho« Particulars sa tis - sa tis - satisfactory

factory factory

5* Cleanliness o f the areas
a* preparation
b. cooking 
c* cleaning

1. Location .
2 . iu ffic ie n cy  td
3. Cleanliness o f the 

dining area

B. General Washing a m i
1. Location
2* Sufficiency of space 
3* Cleanliness o f the 

vash-basin

F. Store rooms
1* Location
2* Sufficiency of space 
3* Cleanliness o f the room
4 . Arrangement o f storage 

bins, u ten sils , etc* ,
5* Adequate storage f a c i l i ­

t ie s

d. M H -m s *
1* Location
2* Sufficiency o f space 
3* Cleanliness o f the roan

Contd
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Folly P artia lly  Mot at a ll
3 .No* ' Particulars s a t is -  sa tis - satisfactory

factory  factory

H. T oilet i
1. Location
2. Sufficiency o f space
3. Cleanliness o f the 

roost

vfrftff taUfrary, liafsfri*
1. Lighting
2. Ventilation
3. Orientation
4 . Provision o f garbage 

bins
5. Disposal o f refuse
6 . Drainage fa c i l i t ie s
7 . ProvlsiorisH"b provent 

f i l e s
3 . Cleanliness o f the 

surroundings

J ’  &9Jam M  ,te
Drinking 
General use

v  ■
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II Sanitary Aspects Performed in Various A ctiv ities i 
A* Purchase o f food Ingredients:

Cleaning
3.No. Ingredients Place o f Frequency o f o f the

purchase purchase ingredients

1* C e r e a l s  and g r a in  
p r o d u c t s

Si# P u ls e s

3* ( I r e l e a f y  v e g e t a ­
b l e s

4 *  O t h e r  v e g e t a b l e s

5# B o o ts  and t u b e r s

6 ,  S p i c e s  and c o n d im e n ts

7 .  S u g a r  and ja g g e r y  
d# F a t s  and o i l s

9 *  O th e r s

B# Preparation o f ^ood Items before cookings 

!• Cereals and Pulses»

P r o c e d u r e  f o r  w a s h in g

3 .No. Ingredients Quantity Quantity Number Using fresh Using
in gm. of water of times water same

used washed water

a . Cereals:

b .  P u l s e s :
r
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2 * V e g e t a b l e s !

Procedure for  washing
Washed Washed Quantity Number Using Using
a fter before o f water of times fresh same 

Items Quantity cu tt- cu tt- used washed water water
in gm?« ing ing

1.
2.
3.

4 .

C. Cooking!

Number o f Following, Remark 
i*No« Items times cooked sanitary

per day aspects

1.
2.

3*
4*

5.
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D« Keeping cooked items before serving i

3 .No. Items r- Method o f keeping

1.

2*
3*

4 .
5.

3* Weighing ^ood Uems i

3*No. Items Method o f  weighing

l

F. Keeping the weighed food Uemst

3«No* Items Method of keeping



U* Cleaning before serving i 
lm Type o f 1'umitare used s

3 .No* Type o f  furniture Finishes used Heaark

2* Dusting the table before serving the f ir s t  seals
3* Served in*

Plate t 

le a f i

4* Leaves are cleaned-  
1* Ahead o f servings 
£• At the time of servings

5* Method o f cleaning the leavess 

lm Dipping i t  in waters 

11* Washing under tap waters 
i l l .  Sprinkling waters 

Others s
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6* Method o f serving *
«P *

3 .No.
Meals section 

Items Method o f 
serving

3nacks.section 

It ess Method of 
serving

H. Cleaning after servings 

1. Cleaning the dishes i

Cleaning dishes
3 .No. Serving dishes - - - - - - - - - - - -  Remark

in between After the 
coarse coarse



2* Cleaning the dining tablet
a.Leaf is  removed by-

!• Any one o f the servants 
11* The person appointed fo r  the a ctiv it ie s  

i l l *  Customers

3 . Method of cleaning the tablet

4« Method o f washing the serving dishest

3 .No. Items
Container Method o f washing
used fo r  Materials* - - - - - - - - -

serving With Without Remark
clean*? clean*? 
lag ing 
agent agent
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I* General w ishing area *
1* Provision o f wash-basin t

Xes /  7 Ho /  7

2* Number o f wash-basin provided i
3# Storing water in the washing area fo r  the customers*
4* Managing the situation , i f  not*

III* Personal Hygiene of the Personneli

Hygienic conditions o f
3*No* Name Type o f

a ctiv ity  Hand Hall Hair Clothing Body

XT* Over A ll Cleaning and washing!
A* Floor i

3*No* Area Method of cleaning Detergent used

1* Kitchen

2* Washing area (inside)
3* Dining
4* Passage
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B. Utenalia I •

$

3 .No. Utensils Materials Cleansing agent used

1. Preparation
2* * Cooking
3. Serving

V

i
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t PHSPARAIIQM OF HUTRISWT AUAR

APPENDIk 111

Yeastrel (or neat extract or lenco) 

Peptone
Washed shredded or powdered agar 

D ist illed  water

-  3 ga •

• 5 gn •
• 25 go i •

• 1000 ml*

1. Dissolve the yestrel and peptone in 1000 ml* 
d is t ille d  water in a steam bath.

2* Cool to temperature and adjust the PH to  7*4, using 
phenol red indicator* Weigh the agar, i f  shredded, chop i t  
up, place i t  in a muslin bag, wash i t  in running water fo r  
15 minutes and a fter squeesing out excess water, add i t  to 
the yeastrel peptone mixture* Autoclave at 16 lbs fo r  
20 minutes (ie*120°c) F ilter hot through a plug of cotton, 

wrapped in two layers i f  gause, place in a funnel* The agar 
should be taken d ire ctly  from the autocslave and filte re d  

hot, preferably by keeping the whole appartus warm in the 

steamer (Steam bath). The reaction o f the f i l t e r  is  tested 
at 50°c and adjusted ( i f  necessary) to  PH 7*6 tube in 15 ml* 

quantities and autoclave at 15 lbs (120°c) fo r  20 minutes*

The fin a l reaction o f the medium at room temperature should 
be 7*2*



APPENDIX IV

PROCEDURE FOR DIFFERENTIATING COLIPORN BACTERIA

1. MoJLfiJLfial*
1. Incubate the peptone water culture at 37°c fo r  

43 hours

2* Remove from Incubator and add 0*2 to  0*3 ml. o f 
Kova*s reagent| shake the tubes gently.

3 . The almost immediate appearance o f a red colour 
(red ring) in the upper layer indicates a positive 
indole (+) reaction.

2 . (*•»• *«»*)
Incubate at 37°c fo r  two days or three days i f  necessary 

Remove from incubator and add fiv e  drops 0.04 percent 

Methyle Red solution to each. f

The production o f a d is tin ct red colour denotes a 
positive  (+) test and an yellow colour a negative ( - )  te s t .

A pink or pale red colour is  a doubtful reaction .

3 . Yogas Proakaaer Teati (Y.P. Test)
To 1*0 ml. of the culture in glucose phosphate broth, 

add 0*5 ml. o f a 6 per cent solution o f a napthol in pure
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absolute alchol and 0*6 ml. of a 16 per cent solution o f  
potassium hydroxide. Shake the tubes and allow to stand on 
the table for  h a lf an hour. The production o f  deep red 
colour in the mixture constitutes a positive test (+)•

qraiftaJa-Sttritf EfrUim*
Incubate the tube at 37°c fo r  4a hours. Opacity in the 

tube is  considered as evidence of growth (+)• 1  ̂ the medium
remains c lea ry the test is  negative (-)•  I f  the result is  

not readily perceivable, add a few drops o f 0.008 per cent 
from the thynol blue solu tion . Growth is  indicated by a 

change in colour from a pale green to a bluish green or blue*

8 . „gftHMftfcaUqBLJkXJASSL»

1. Incubate the Inoculated Mac Conkey broth or
0 Qb r illia n t  green b ile  broth tube at 44 c + 0.25 e 

in  a water bath and examine a fter 6 to  24 hours.

2 . I f  gas is  produced in the enclosed Du rh ami tube, i t  
is  positive (+ ).

3 . I f  gas is  not produced within 24 hours period, 

eventhough acid production and growth occurs. The 
result should be considered negative ( - ) ,  i f  there 

is  no gas formation within th is period.
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DIFFERENTIATION OF COLIFQRM liROJP

APPENDIX V

Growth Urovth in
Na&e in Mac 

Cooke/ 
broth 
at 44 c

Indole MR VP

N

a  citra te  
Bediun

Escherichia c o l i
(E *0011.1) 4 4 4 - m

Escherichia c o l i  
(E .c o l  1* II) • m 4 m

Escherichia c o l i
(E .c o l i .I l l ) - 4 4 - mm

Citrobacter ferundii
(C it.ferundii I) m mm 4 - 4

Citrobacter ferundii . 4 4 4
(Cit .ferundii II) 

K lebsiella  cloaceae
(K.aerogenes I) • - mm 4 4

K lebsiella  cloaceae
(K.cloaceae) • mm - 4 4

K lebsiella  aerogenes
(K.aerogenes II) * 4 * 4 4

C olifora Irregular II 4 - 4 m -

C olifora irregular VI 4 - • 4 4

Notei Characterised by gelatin liquefaction  
M.R. -  Methyle Red T *st 
V.P. -  Yogas Proskau-ir Test
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POINT3 COVERED UNDER EDUCATION 
PROGRAMME

APPCHDIX VI

3*No* Topics Covered Points stressed under education programme

1. General cleanlines a* General neatness of the canteen
b* Keeping the surroundings clean and 

neat*
c .  Neatness o f  the various units* 
d* Orderliness in arranging the u tensils, 

equipment^ storage bins and other 
accessories*

e* General appearance o f the utensils 
and equipments

2* Preparation before
cooking a* Cleaning the utensils and equipments

before preparation* 
b* Cleaning the cereals and pulses i 

1* Removing the forei.^n matter 
11* Washing and draining 

i l l *  Washing the vegetables before 
cutting

c* Avoid using the sp illed  foods while 
preparing.

3* Cooking a* Sanitary aspects to  be followed
while cookingt
i .  Cleaning the u ten sils , equipments 

and other accessories before cook­
ing

l i*  Avoid putting lad le and lid s  on 
the f lo o r

i i i *  Utensils are to  be covered 
lv* Use tinned brass utensils 
v* Keeping the cooked items covered

4* Weighing food items a* Keeping the weighed items covered
b* Avoid using the sp illed  foods 
c* Avoid keeping the lad le  on the f lo o r  
d* Cleaning the utensils

C on td••
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3 •NO*

5 .

6 . 

7 .

a .

9 .

10.

Topics covered Pointy stressed under education
programme

Serving a* Ordex o f  serving.
b. Right method o f serving.

Cleaning the table a. Method of cleaning the table.
b . Disposing the leaves.

Washing the utensils a. Importance o f careful washing.
b. Procedure fo r  sanitising the 

u ten sils i
i# Rising in water 

i i .  Washing in soapy water 
i l l .  S terilis in g  in hot water

c .  Using cleansing agents such as 
soapnut powder, surf, det, vim 
for  washing

Cleaning a* Removing the cobweb once in a
week.

b. Dusting the furniture once in 
three days.

c . Sweeping the f lo o r  before mopping.
d. Method o f mopping the f lo o r .
e . Use o f disinfectants such as deto l, 

phenol e tc .
f • Use of cold soapy water daily fo r  

cleaning the f lo o r .

Other aspects in
cleaning 1. Covering the drinking water.

2. Checking the drainage.
3. Disposing therjefuse.

Personal hygiene a. Importance o f personal cleanliness.
b . Causes o f in fectious diseases and 

their prevention.
c .  Daily bath
d. Clean dress
e . Clean combed hair
f .  Clean hands and nails
g. Clean teeth
h . Using fresh napkin fo r  hand wiping
i .  Purpose o f wearing apron
j • Importance o f washing hand a fter 

every v is its  to  t o i le t .
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APPENDIX V II

CHECK LIST TO EVALUATE THE IMPROVED SANITARY PRACTICES
IN A CANTEEN

Polly P artia lly  Not at a ll
S#No* Particulars satis* satis* satis* Remark

factory factory factory 
(3) (2) (0)

I General Neatness o f 
the Canteen

II M&siiaa*
A* General neatness
B. Neatness <*- - 

a* Ceil lug 
b. Wall 
e . Floor

C. Prenaration areas

1. Neatness
Storage of* 
a* Bins 
tu Equipments 
c* Accessories

3* Appearance o f utensils 
and equipment*

4* Washing o f cereals, 
pulses and vegetables

6. Preparation before 
cooking

Contd**
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Fully Partially Not at a ll
3 .NO. Particular* satis-* sa tis - sa tis - Remark

factory factory factory
(3) (2) (0)

D. g£gfctofc..acfta» i

1. Neatness
2* Cooking u tensilsi

a. Appearance
b. Brass Teasels

tinned
3* Arrangement o f uten­

s i ls  and equipments •
4 . Storage o f -  

a. Bins
b. Cooking utensils

and equipments
5. Garbage bins - „

6* Preparation o f items
E. KaafoiflJB ■ .

1. Neatness •

2* Water tubs (storage 
o f vater)

V

3. Provisions for keeping 
cleaning agents

I I I . fiAalai-fiLES£*
A. General neatness
B. Neatness in -

1. Ceiling
2. Wall
3 . Floor

Contd • •
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Folly Partially  Not at a ll
J«No« Particulars sa t is -  s a t is -  sa t is -  Remark

factory factory factory 
(3) (2) (0)

C* Serving unit
D. Arrangement o f 

weighed food items
E* Protection from 

f l i e s
F. Arrangement o f ser­

ving utensils
u. Appearance o f the 

utensils

H. B l l m  HETlM*
1. Method o f cleaning 

the leaves
2* Condition o f water 

fo r  cleaning the 1- 
leaves

3. Arrangement o f 
leaves before ser­
ving

1. Order of placing 
the customer 

2m Cleanliness o f ser­
ving utensils 

3* Order of serving 
4* Carrying water
5. Carrying food items 
6* Method o f cleaning 

the serving utensils

C ontd••
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F u l l y P a r t i a l l y  N o t a t  a l l
3*N o« ‘ P a r t i c u l a r s s a t i s - s a t i s - s a t i s -  Remark

f a c t o r y f a c t o r y f a c t o r y
(3 ) (2) CO)

1* R em oving t h e  l e a v e s  
2 * B a c k e t  a s e d  f o r  

d i s p o s i n g  l e a v e s  
3 .  R e g u l a r i t y  in  d i s ­

p o s in g  t h e  l e a v e s  
4 *  P l a n t a i n  stem  f o r  

r e m o v in g  fo o d  
p a r t i c l e s

5« N a p k in s  f o r  v i p i n g  
6 *  C o n d i t i o n  o f  v a t e r  

f o r  c l e a n i n g  t h e  
t a b l e

7 *  M ethod o f  c l e a n i n g  
t h e  t a b l e

3 *  N e a t n e s s  o f  th e  t a b l e  
9 *  M ethod o f  re m o v in g  

t h e  d i s h e s

IV. ttW+Xll .Illfrlag area,*

A* N e a t n e s s  o f  t h e  a r e a

B* S in k

C .  D r a in a g e

D» F a u c e t  t i g h t

£ •  S u p p ly  o f  v a t e r

7 '  P r o v i s i o n s  f o r . s t o r i n g  
v a t e r

C o n t d "
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* t

F u l l y  P a r t i a l l y  N o t a t  a l l
3 . N o .  P a r t i c u l a r s  s a t i s -  s a t i s -  s a t i s -  Remark

f a c t o r y  f a c t o r y  f a c t o r y
(3) (2) (0)

iimJCfl&fll*
A* G e n e r a l n e a t n e s s

B . N e a t n e s s  i n -
1 .  C e l l i n g
2 .  W a ll  
3m Floor

' Cm Adequate storage 
fa c i l i t ie s

D . A rra n g e m e n t o f  
p r o v i s i o n s

vi. fcaaaafift*

N e a t n e s s

v i i . M & uzsm *

km G e n e r a l n e a t n e s s

B . N e a t n e s s  i n -
1 .  C e l l i n g
2 .  W a ll
3 .  F l o o r

C .  A d e q u a cy  o f  s t o r a g e  
f a c i l i t i e s

▼ in .a s m * »
Am G e n e r a l n e a t n e s s

B* N e a tn e s s  i n -  
l a  C e i l i n g
2 .  W a ll
3 .  F l o o r
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F u l l y  P a r t i a l l y  H o t a t  a l l  
3»No» P a r t i c u l a r s  s a t i s *  s a t i s *  s a t i s *

, f a c t o r y  f a c t o r y  f a c t o r y
(3) (2) ' CO)

k . Qtftti; ..sanitary ./kama&a*
A* L i g h t i n g

B .  V e n t i l a t i o n

C • P r o v i s i o n s  f o r  w ir e  
, mesh

D . D r a in a g e

E« D u s t  b i n s

F * D i s p o s i n g  th e  g a r b a g e

x . m aq& al M

A .  H e a t a p p e a r a n c e  
B« U n ifo r m  n e a t  
C * Apron c l e a n

D . C le a n  combed h a i r

E. C le a n  hand

F *  C le a n  n a i l

0 * F r e e  fro m  c o l d  and 
o t h e r  i n f e c t i o n s

Remark



127

$

TEST FOR THE TOTAL BACTERIAL COLONY C00NT3 OF FLO OR/SQ.CM  
BEFORE AMD AFTER EDUCATION

APPEND IX. V II I

2

/

T r i p l i c a t e

T o t a l

B e fo r e  edu 
c a t i o n

b a c t e r i a l  c o l o n y

A f t e r  e d u c a t io n

D i f f e r e n c e  
i n  t o t a l  

b a c t e r i a l  
c o lo n y  
c o u n ts

• t ’ t e s t  
v a lu e

. 1 3 ,0 0 ,0 0 0 >  1 ,0 0 ,0 0 0  
( p i n t  p o i n t  

c o l o n i e s )  
(0 )

3 ,0 0 ,0 0 0
•

2 2 ,7 0 ,0 0 0 1 0 ,0 0 0 2 ,6 0 ,0 0 0 1 4 .3 * *

3 1 ,2 0 ,0 0 0 >  5 0 ,0 0 0  
( p i n t  p o i n t  

c o l o n i e s )  
(0 )

1 ,2 0 ,0 0 0

A v e rg e 2 ,3 0 ,0 0 0 3 ,3 3 3

T h e d i f f e r e n c e  i t  E e ro

t -  .jLa.....

d * a,QQ,QQft .+ , & « , ♦  JLt»sflflQ

4 ~
d *  2,26,366

3 *
a

tit '  3r 00.00Q8.  2 .6 0 .OOP8 .  1.2Q.00Q8
n 3

1ZS.QQQQQQQQS
3
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x
a2
2266662 *  61377475556

-  51377475556
3

*  /  6 7 ,3 3 3 ,3 3 | 3333 -  51377475556

*  /  £95535777

3 *  2 4 4 2 5 .6

/ * r  «  1.6

3 / _
/ 3  *  *  1 5 2 6 .6

n s

t  •  226666 -  Q *  1 4 .3 * *
1 5 2 6 .6

T a b le  v a l u e  f o r  * t *  t e s t  a t  one p e r  c e n t  l e v e l  *  2 .5 5

• F i v e  p e r  c e n t  l e v e l  *  1 .7 3

' t *  t e s t  v a lu e  *  1 4 .3 * *

I t  I s  g r e a t e r  th a n  t a b l e  v a l u e .

Hence it is highly significant at one per cent level
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' t *  TEST y o u  THE TOTAL BACTERIAL COLGHX COUNT 3 OK D IN  IN U
t a b l e / s q . c i t

T r i p l i c a t e

T o t a l  b a c t e r i a l  c o l o n y  
c o u n t s

B e fo r e  A f t e r  
e d u c a t io n  e d u c a t io n

D i f f e r e n c e  in  * 
t o t a l  b a c t e r i ­
a l  c o lo n y  c o u n ts

t *  t e s t  
v a lu e

1 3 ,0 0 0 100 2900

2 5 ,6 0 0 300 5200 1 6 .4 * *

3 4 ,0 0 0 so 3950

A v e r a g e  4 ,1 6 6  
T a b le  v a lu e  a t  -

160

one p e r  c e n t  l e v e l *  2 .6 5

f i v e  p e r  c e n t  l e v e l «  1 .7 3

• t* t e s t  v a l u e ■  1 6 .4 * *

* *  i t  i s  h i g h l y  s i g n i f i c a n t  a t  one p e r  c e n t  l e v e l .
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• t '  TEST FOR THE TCTAL BACTERIAL COLONY COUNTS OK A
3ER V IN 0 PLATE

APPENDIX. X

T o t a l  b a c t e r i a l  c o lo n y  
c o u n ts

T r i p l i c a t e  •  D i f f e r e n c e  in  * t*  t e s t
B e fo r e  A f t e r  t o t a l  b a c t e r i -

e d u c a t io n  e d u c a t io n  a l  c o lo n y
c o u n t s

1 4 4 0 102 433

2 400 60 350 1 1 .7 * *

3 4 2 0 25 395

A v e ra g e 42 0 69

T a b le  v a lu e  a t  -  
one p e r  c e n t  l e v e l  
f i v e  p e r  c e n t  l e v e l  
* t '  t e s t  v a lu e

2 .5 5

1 *7 3

1 1 *7 **

** It is highly significant at one per cent level*
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APPENDIX XI

* t '  TE3T KOR THE TOTAL BACTERIAL COLONY COUNT3 PER
TUMBLER

T o t a l  b a c t e r i a l  c o l o n /
c o u n ts D i f f e r e n c e  i n • t *  t e s t

T r i p l i c a t e v a lu e
B e fo r e A f t e r a l  c o l o n /

e d u c a t io n e d u c a t io n c o u n t s

1 100 20 8 0

2 200 15 135 3 .3 1 * *

3 340 0 340
/

A v e ra g e 213 12

T a b le  v a lu e  a t  -

one p e r  c e n t  l e v e l a 2 .5 5

f i v e i p e r  c e n t  l e v e l m 1 .7 3

» t* t e s t  v a lu e m 3 .3 1 * *

* *  I t  i s  s i g n i f i c a n t  a t  o n * p e r  c e n t  l e v e l
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•t* TE3T FOR THE TOTAL BACTERIAL gOLONY COUNTS OF
N A P K IS / S a .C n 2

APPENDIX X II

Total bacterial co lon /
counts

T rip lica te  - - - - - - - -
Before

education
After

education

Difference in 
to ta l bacteri­
al co lon / 

counts

*t* test 
value

1 1,500 27 1473

2 2,100 75 2026 7*3**

3 1,500 30 1470

Average 1,700 44 -

Table value at -  
one per cent leve l m 2*55

fiv e  per cent leve l * 1*73
•t' test value ■ 7*8**
** I t  la  h ig h ly  s i g n i f i c a n t  a t  one p er  c e n t  l e v e l *

\
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DETAILS OP 3CGAE3 AWARDED FOR THE GENERAL NEATNESS
OF THE CANTEEN

APPEND IX. X I I I

Marks obtained
3 •Ho. Particulars Maxima • • • • • • • • • •

narks Meals Snacks
section section

1. Kitchen I
a* General neatness 30 27 24
b. Neatness o f -

1. Ceiling 30 23 27
11. Wall 30 23 25

i l l *  Floor£ 30 27 25

c . General neatness 30 22 23
d. Orderly arrangement of 

storage bins, u tensils, 
equipments ana accessories 30 29 23

2. Appearance o f utensils 
and equipments 30 23 24

Co ok in a areai 
f .  General neatness 30 26 27
g. Orderly arrangement of 

storage bins, u tensils, 
equipments ana accessories 30 26 23

h . Appearance o f utensils 
and equipments 30 24 23

1. Appearance of garbage 
bin 30 25 24

hftahlas .area» j .  General neatness
I

30 24 24
k. Appearance of water tub 30 27 24
1. Orderly arrangement o f 

cleaning agents 30 23 26

Contd.*
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Marks obtained
•No• Particulars Maximum

marks Meals inacks
section section

2.
a* General neatness 
b« Neatness o f -

30 27 25
i .  Ceiling 30 30 30

i i «  Wall 30 30 30
i l l .  Floor 30 27 25

c • Appearance of senring
unit 30 30 30

d* Orderly arrangement o f
weighed food items serving 30 30 30

e* Appearance o f serving
utensils 30 24 19

f . Arrangement of drinking
utensils 30 25 27

3. &22SJC22&* 
a* General neatness 30 26 26
b* Neatness o f -

1* Celling 30 29 29
i i .  Wall 30 30 30

111. Floor 30 27 22
c .  Arrangement o f storage

bins9 utensils etc* 30 28 25
4 . gaaa&ss*General neatness 30 Nil 24
5. &&LJ3S8L* 

a* General neatness 
b* Neatness o f »

30 Nil 23
1* Ceiling 30 Nil 25

11* Wall 30 Nil 23
i i i .  Floor 30 Nil 23

. ' T o i le t »
a* General neatness 30 Nil 22
b* Neatness o f -

i*  CeUing 30 Nil 24
11• Wall 30 Nil 22

i l l *  Floor 30 Nil 22
7 .

a* Neatness 30 30 27
b* Appearance o f sink 30 29 23
c .  Condition o f storage o f vater30 23 27


