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ABSTRACT

In Srí Lanka due to food borne illnesses many persons get iilnesses but proper numbers 

are not reported. 'Hiere are three main causes of food borne illnesses such as Chemical added to 

food intentionally or as an incidental result of use in production, processing and distribution, 

poisonous plants, animáis or due to micro organisms such as bacteria, molds, virus and parasites. 

To prevcnt food borne illnesses food safety practises are important. Hygienic food handling 

practises from food production to consumption especially in retail food handling is a crucial part 

in food safety.

There are many rules and regulations under Food Act in Sri Lanka to maintain hygienic 

conditions in retail outlets and these are mainly assessed by Medical Officer of Health (MOH) 

offices in the arca. But maintaining the hygienic food handling practises and cleanliness of the 

retail outlets in the area are questionable. A research was conducted to assess the awareness and 

attitudes of food handlers about hygienic food handling prácticos and cleanliness of retail outlets 

in Piliyandala area. Firstly by analysing the secondary data which has been collected by MOH 

office some critical points were revealed. According to their grading system which is most 

concern about the cleanliness of retail outlets not about hygienic food handling practices, (91 % )  

of retail outlets were in good hygienic conditions( “A" graded) but only (7.1 % )of food handlers 

jiave got proper training over food manufacturing and food handling practices. By discussions 

íwith the Public Health Inspectors (PHls*) in the areas was able to find that they also has 

¡dentifíed that there are some problems in attitudes and awareness of hygienic food handling 

practises in retail outlets well as cleanliness.

Primary data was collected through a survey to get an idea about hygienic food handling 

practises and cleanliness of the retail outlets in Piliyandala area. Data was collected from 150 

food retail outlets well as from food handlers working in them. Data was collected through a 

qucstionnaire and by using observation data. Gathered data was statistically analysed and found 

oul that ( 15.4%) of retail outlets cleanliness was not up to the satisfactory leve!. Awareness of 

hygienic food handling practices were low in certain areas such as maintaining personal hygicnc. 

prevention of cross contamination, maintaining outlet cleanliness and maintaining proper storage 

conditions. Collected dala was statistically analyzed to ftnd out which factor» efTect on hygienic
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food handlíng practices as well as maintaining the cleanliness of the retaiI outlets. Kffect of 

education level on hand washing practises well as effect of educational level on personal 

cleanliness was revealed. But there were no effect of education level on cleanliness of the retai] 

outlet.
By gathering consumer ¡deas of safe food handling it was able to find out that some 

people concern only about quality of the food not the hygienic situation of the place where they 

buy the food or the person who sell the food. But nowadays lot of people are concern on the 

hygienic condition of the food, place they buy the food well as person where they buy the food.

Based on above findings a food safety awareness building program was designed to build 

awareness among retai 1 food handlers about hygienic food handlíng practice and maintaining 

cleanliness of retail outlets. As ¡mportant events under food safety awareness building program 

check lists were designed suitable for different kinds of retail outlets (bakery shops, meat shops, 

fish stalls, boutiques, super markets, Street vendors etc.), posters and leaflets were designed and 

aeminars were planned.
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C H A P T E R  0 1

1.0. Introduction

Food hygienc can be defined as sanitary Science which aims to produce foods that is safe 

(o consumer and good keeping quality. It aim to study methods of food production, 

prcparation and presentation of foods with sanitary procedures design to prevent bacteria 

of human origin reach the food stuflf. It covers not only the proper handling of food and 

all utensils and apparatus used but also care and treatment of food known to be 

contaminated by food poisoning bacteria.

Now a day due to busy life styles people are used to buy foods from retail outlets. There 

are many kinds of food retail outlets from Street vendors to large scale super markets. 

Each can have its own particular hygienic problem but all of them should ensure that 

foods they sell are fit to eat and good quality. Food handlers also play vital part hygiene 

maintenance in retail outlet. They must concern of passage of micro organisms from 

person to food, from the nose, skin of hands and other surfaces and from bowel. Cross 

contamination should be avoided.

Over last fcw years in world there has been increase in reponed food borne illnesses 

incidents. l.ot of people caught food borne illnesses but proper numbers are not revealed. 

Reasons to this may be sicknesses and diarrboea in famity un its are often not reponed. 

Food borne illnesses connected to retail outlets can be minimized by proper hygienic 

practiscs. It is retailers* responstbility to ensure that food is kept under conditions which 

will not encourage growth and spread of any food poisoning organisms. Improvement of 

methods of food prcparation and handling and educalion of those responsable of provisión 

of food in retailing would reduce the incidents in food poisoning. To accomplish this it is 

esscntial to know not only the food vehtcle of infection, bacteria agcnts, the place where 

the incident occurred and where food is prepared but also the factors which have 

contribute to the incident
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1.1. Objectives

1.1.1. General Objective:

Assessment of awareness and attitudes of food handlers about 

hygienic food handling practices and cleanliness of retail outlets

1.1.2. Specific Objectives:

I. Assessing the awareness of hygienic food handling practices and 

attitudes of food handlers in retail outlets

II. Assessing the general cleanliness of the retail outlets

III. Find a relationship between awareness and the attitudes effect on 

hygienic food handling practices

IV. Development of a communication program to i m pro ve the 

awareness levets of food handlers on hygienic food handling 

practices

V. Development of self assessment checklists for retail outlets to 

maintain hygienic food handling practices in retail outlets



CHAPTER 02

2.0. Literature Review

2.1. Sri Lanka

2.1.1. Legal Food Control System in Sri Lanka

In Sri Lanka there is a Food Control System under the Ministry of Healthcare, Nutrition 

and Uva Wellassa Development. Director General of Health Services is the Chief Food 

Authority and also the Chairman of the Food Advisory Committee (FAC) established in 

terms of the Food Act No. 26 of 1980. The FAC is comprised of 19 members. They 

represent various stake-holders in food safety from Government Departments / Ministries 

as well as trade and consumers. There is also a Food Advisory Technical Sub Committee 

that delibérales on issues referred to it on a regular basis. The main function of the FAC 

is to advise the Minister in charge of the subject of health on food safety policy matters. 

The Food Control Administration Unit is in charge of the general administraron of 

regulatory and training activities of the country. There are over 1700 Public Health 

Inspectora, 256 Medical Officers of Health, 44 Food & Drugs Inspectors who are 

Authorizcd Officers under the Food Act implementing the provisions of the Food Act and 

Regulations published under the Act. A food-bome diseases surveillance mechanism is 

also in place.

There are fivc approved food laboratoríes for Chemical analysis and one microbiological 

laboratory in the country. Action has been initiated to establish a pesticide residue 

surveil lance system.

Publication of regulations is under way and sciencc-based, risk-based system is enshrined 

in the revi sed regulations. A codex contact point and an SPS enquiry point had been 

established in the Food Control Administration Unit. The anticipated Technical 

A&sistance / Capacitv Building have not material ized so far.



2.2. Food Safety
Food safety is a scientiflc discipline describing handling, preparation, and storage of food 

in ways that prevent foodbome illness. This ineludes a number of routines that should be 

followed to avoid potentially severe health hazards. Food can transmit disease from 

person to person as well as serve as a growth médium for bacteria that can cause food 

poisoning

2.2.1. Food Born Illnesses

Food-bome illness is the general term for illness linked to food. It covers both food 

poisoning and food-bome disease. Food-bome disease is the ñame given to illness caused 

my micro-organisms. such as bacteria and viruses, which use food as a vehicle to move to 

humans where they can multiply and produce symptoms. Food poisoning is an acute 

illness caused by the consumption of food contaminated by bacteria, other mi ero bes, such 

as viruses. or physical or Chemical contaminants.

Quality may be defined differently by each person, but safe food is universally des ¡red. 

There are three main causes of foodbome illness as follows

♦  Chemical added to food intentionally or as an incident of result of their use in 

production. processing & distribution-Additives use intentionally in food to 

provide colour, flavour. & to preserve natural qualities of food. Chemicals added 

to food as additives must be approved to use by Food & Drug administraron 

(FI)A) & used within the guideline for approval which generally inelude a 

máximum tevel. Approved additives must serve a functional purpose which does 

not deceive the consumer or de harmfiil. Unintentional additives may occur in any 

part of the pathway of food from production to consumption especial!)' in retail 

stage. Environment pollutant can enter water & food. Use of contaíners that are 

unsuitable can add additives to food. Migrant Chemicals are transferred from 

contaíners or wraps on food by diffusion. Retailers must avoid plástic containers 

or wraps that were not intended for food use. Man) cieaning Chemicals if 

accidental! y added to food in retail outlets can be toxic to humans. Many cieaning 

Chemicals contain trisodium phosphatc. If fairí) large quantities it would be toxic.
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Oxalic acid. ( ’hlorine & lodinc are poisonous. 'Hiere are many metáis that can get 

in to our foods in retaíl outlets via utensils, contaminatcd foods, glazes on pottery, 

A  cnamelwarc. plating on metal cookware A  galvanizing on cquipment or 

shclving. Cadmium, Tin, Zinc, Copper A  Lead are soluble in milk, fruit juice, soy 

sauce, vinegar. A  other acid foods. Should avoid the food storage in soluble 

containers in rctail outlets.

«0* Poisonous plants A  animals-This may be avoid by using only foods which are 

gcncrally known to be edible. Wild mushrooms, shell fish A  some sea foods are 

known to be poisonous.

♦  Micro organisms, including bacteria, molds, viruses & parasites-Foodbome 

illncsses occur when food contain large cnough numbers of pathogenic micro 

organisms (foodbome infections) or a toxin produced by micro 

organisms(foodbome intoxication) is consumed. Food borne infections can be 

causcd by bacteria that either produced toxins as they multiply inside intestinal 

tract (toxicoinfections) or invade the intestinal mucosa where they multiply or 

pass to the blood & system.

The occurrence of bacterial food poisoning depends on peculiar set of 

circumstances A  some or all of the following factors are as follows:

• The infecting organism(causal agent). in food stuffs. in the food handler or 

in animáis;

• The hands of the food handler transmitting the organism from raw to 

cooked food & to utensils. cloths. A  other kitchen tools or from the person 

of food handler lo cooked food;

• Surface contaminatcd by raw foods;

• food suitahle for bacterial growth;

• Conditions favourablc for warm storage over a period of 2hrs or more;

• Susceptible human subject;

The investigation A  prevention of food poisoning depend on the ability to examine the 

situation vs uh these six factors in view.

Following are some infecting organisms which causes food poisoning A  Foodbome 

illncsses.



2.2.2. Toxic bacteria causing Food poisoning

2.2.2.1 Botalfem

Botulism is one of the best known food intoxications because ¡t can be fatal or leave the 

victim with cxtensive neurological damage. Early symptoms of botulism are dizziness, 

fatigue, headache, nausea, vomiting & diarrhoea. Man y botulism food poisoning 

outbreaks occuired from restaurant foods in USA eg: Illnois restaurant outbreak onions 

sauted in margarme & held warm were the culprit when served with sandwiches (Shirly 

J.V. and Margy .W, 1999)

Closfridium hotulinum organisms are classifíed by the type of toxins produced to seven 

types of spores (A to G) ( Betty.C.C and Diane.R.1993). There spores are commonly 

found in soii. dust & all parts of the world. They grow on the foods & cause food 

spoilage which can be detected by ofT odour & gas production in the foods. Type E & 

some type B are non proteolytic thus it is possible for these bacteria to produce toxins in 

foods without spoilage being evident ( Betty.C.C and Diane.R.1993). Because of that 

even food is not spoiled it can carry toxins of botulisms. Botulism toxins is readily 

inactivated by heat 185T (85'C) or above ( Betty.C.C and Diane.R,1993).

Botulism outbreaks are associated with consumption of preserved or semi preserved 

foods in cans or cured producís. In retail arta this can be prevented by maintaining the 

proper storage conditions which prevent germination of any surviving spores & growth 

along with toxic production well as prevent damagers to the can which may re introduce 

botulisms to the canned contení. The advice “Keep coid foods coid & hot foods hot” can 

prevent botulism food poisoning because then can prevent the growth of botulism micro 

organisms.

1 2 2 2 . StapfcyiococcaJ Food poiaoaiag

Staphylococcal food poisoning is causad by eating foods which contain one of the heat 

stable staphylococcal enicvo toxins pmduced by staphylococcal growth. S.aureus is 

selectively favoured in cooked foods & slightly salty foods such as hams (l.ewis J.M. 

1983). Cooked foods (ham. cured meáis, beef. poultry, eggs, salads, dairy producís) are
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contaminated by S.aureus mainly by humans. Human nose and skin of the hands are the 

tnain sources of S.aureus. Food perpetrators & handlers can decrease the likelihood of 

contaminating the food by washing hands after nose and mouth contact & using utensils 

instead of hands (Lewis J.M, 1983). The most important control is preventing bacterial 

growth by chilling foods promptly or holding ¡t hot.

HUMANS
I I I

NOSE/IHROAT.MOUTH n o s e ,t h r o a t , m o u t h

(Respiralory Tract) 

through sneezing & 

coughing directly to

(Respiratory Tract) 

to

FOODS

INFECTIOUS WOUNDS, 

EYES.EARS30ILS, 

PIMPLES 

to

HANDS

Kept warm for several hours 

TOXINS

Food served with or without reheating 

FOOD POISIONING

Sources and romes for infection due to S.aureus (Shirly .J. V. and Margy. Wt 1999)

A common scenarío for the transmission involve a low acid food being cooked , thereby 

eliminating the possibility of competing organisms. The food is then contaminated by the 

human & kept at optimum temperature for S.aureus growth. either by being left at room 

tcmpcrature or by the siow cooling of a large amount of food. By consumíng staph 

containing foods severe vomiting, with diarrhoea, abdominal pains & cramps can occur. 

Staph can be destroyed by heat of pasteurization & normal cooking (killcd by 

temperature above 55*C) ( Betty.C.C and Diane.R.1993). Staph control can be done by 

preventing contamination of the food with staphylococci. preventing their growth. by 

destroying staph in foods. Rcduction of contamination can be done in reta i I arca through

7



proper sanitation. using only foods that has not being stand i ng too long at room 

temperaturc and eliminating employees with colds & boils.

2.2.23 Bacillus cereus Food borne illness

Bacillus cereus as a cause of illness seldom reported but bel¡eve a fairly common 

problem throughout the world. B,cereus is found in the environment & produce spores so 

it may be in food ingredients & dust. It is an aerobio organism with the capability of also 

growing anaerobio. Diarrhoea producing enterotoxin which is not heat sealable & an 

ematic (vomiting) toxin which is more heat sealable are two toxins which produced( 

Betty.C.C and Diane.R.I993).

B.cereus is controlled by holding cooked, perishable food at temperature at or below 

40“F(4“C) or above 14(TF(60VC) to prevent multiplicaron of bacteria & toxin production( 

Betty.C.C and D¡ane.R,1993). In retail outlets long moist storage of warm cooked foods 

in which spores are still alive encourages the growth of the organísms to large numbers & 

the consequent formation of toxins amount able to cause illness. Spores are often found 

in cereals & other foods. Eg: Comflour sauce in Norway & boiled & fried rice in Brítain 

has cause an outbreak of Bacillus cereus Food borne illness (Shirly .J.V. and Margy .W, 

1999)

2.2.2.4.Toxins fnom Molds

Molds are widely distríbuted in the environment & may occur as part of normal flora of 

food. on inadequately sanitized food processing equipments, or as air boro contaminants. 

Molds are poor competitors and grow slowly. their growth is often a problem under 

conditions that are unfavourable to bacterial growth. Foods with low PH. low moisture. 

high salt or sugar concentrations. & those stored at refrígeration temperatures are 

susceptible to molds. These molds produce toxic substances cal led mycotoxins which 

cause mycotoxicoses illness from eating the toxins that are produced by the molds (Shirly 

J.V. and Margy .W, 1999). Aspergilus & Pemcilium are the most common molds grow 

in the foods. Aspergillus flavus produces mycotoxins called Aflatoxins. Aflatoxins has 

been dctected in manyfoods including peanuts. peanut butter. unrefined oil. coro, whcat. 

conon seeds. swcet potatoes. cassava. ríce, sorghum. soybean. milk etc.. Ingesting mold

K



toxins can cause acute or chronic symptoms depend upon dosage or frequency. Moldy 

foods that was storcd above refrigcration temperature of 45T (7WC) should not be 

consumed ( Bctty.C.C and I)iane.R,1993). It's strongly recommended that more attention 

should be given to the danger of eating moldy foods.

!n Sri lanka Food poisoning is clcarly visible with recorded cases of 1290 in year of 

2008 by Kpidemiologist Unit in Sri L*anka (Appendix 1)

2.2.3. Foodborne Infections

2.23.1 Escheríchia coli

One of the leading causes of infant & traveler’s diarrhoea. E.coli is part of the natural 

flora of the large intestine of the large intestine of warm-blooded animáis. These bacteria 

routinely leave the intestine in faeces & contamínate soil & water through untreated 

sewage, or can contamínate many foods through contaminated hands. In E.coli most 

strains are not pathogenic, four difTerent groups of E.coli are now known to cause 

illnesses (l.ewis .J.M, 1983 ). The enterohemorrhagic strain 0157:H7 cause extremely 

seríous illnesses. and lead to renal failure in children (Lewis .J.M. 1983 ). Prevention of 

E.coli contamination in retail sector can be done through by good control measures 

including washing hands after using the rest room. cleanliness of surfaces. containers & 

othcr equipments to prevent cross contamination & holding foods at temperature that 

prcvent bacterial growth.

2.23.2.Salmo«eMo6Í8

Salmonellosis is a collective lerm for all illnesses of human or animáis caused by the 

salmonclla bacteria, lilis inelude Salmonella tvphi & Salmonella paratypi. Although 

Sal moneda tvphi & typoid fever are no longer major problems salmonellosis is. Animal 

oríginally become infccted through contaminated feed or from other animáis. In cutting 

processes of meat in retail outlets the equipment is not c lean sed between & cross 

contamination can oocur. A cutting board may have bcen reused ttithout thorough 

scrubbing it. ilumans to humans transfer of the organism is also documentcd. Symptoms 

of the Salmonellosis are fever. headache. chills. & prostration somelimes occur.

9



Prcventing cross contamination ¡n the retail area is most ¡mportant. IJsing plástic cutting 

boards & washing thcm thoroughly, cleaning all the surfaces with the brush & soap after 

contact with raw mcat, poultry & sea foods. Simple hand washing before food handling is 

important. Salmonella can be readily killed by temperature above 55-C ( Betty.C.C and 

Dianc.R.1993).

.Salmonella can grow in pork, veal, sausage meat, canned ham, yeast powder, pie meat, 

salami sticks. poultry, eggs. ice cream, confectionary & milk have been found. 

Salmonellae control can be done by avoidance of contamination of the food with bacteria 

either from vector or from infected foods, adequate refrigeration to inhibit the growth & 

good food handling procedures can be followed in retail sector.

ANIMAL HUMAN

r
RODENTS & INSECTS

(ill or carrier) (¡II or carrier)

---------------- 1
MEAT ANIMALS

(body & feces) (feces-contaminated 

meat & paultry)

CONTAMINATE!) 
PREPAW I) F(X)1)S

CONTAMINATED HANDS 

CONTAMINATE» WORK SURFACES 

CONTAMINATED UTENSILS 

CONTAMINATED EQUIPMENTS

CONTAMINATE!) 

PREPARED F(X)DS

T

CONSUMER

Sounres and romes for infecí ion due to Satmonelia. ( 'ampylobacler. or Kscherichia coii 

(Shiríy J  I' andMaryy W, ¡999j.
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2.2J.4.ShÍgelosis

Shigellosis commonly known as bacillary dysentery, is a term for infections of shigella 

bacteria. Contamination of the food supply is through feces of an infected person. This is 

most common in retail areas due to poor personal hygiene. A typical scenario involves 

the human carricr with contaminated (unwashed) hands handling foods that is then served 

without further heating. Shigellosis is characterized by abdominal pain, fever, & often 

vomiting. Prcvention is primarily through educating food handlers on hand washing after 

use of the toilet, providing safe water supplies, & adequate sewage disposal.

2.2J.5.Campylobacteriosis

An acute gastroenteritis.Most important species CJejuni. After ingestión of very low 

numbers of C'.jejuni. the organism infect the gastrointestinal tract & illness usually occur 

within 3 to 5 days (Shirly J.V. and Margy .W, 1999). This bacteria is a frequent part of 

birds & animáis. They may be present in raw meat & poultry & from there cross 

contamínate the other foods well as direct infection from raw poultry to food handlers. 

Raw or imperfectly pasteurized milk has been the most commonly implicated vehicle of 

infection. Eg: 2500 school childrcn were infected through imperfectly pasteurized milk in 

UK, (Shirly .J.V. and Margy .W, 1999). Water bom outbreaks were there in some 

occasions. C'ampylobacter is not heal resistant & can be killed by pasteurization & 

cooking well as in it does not multiply in refrigeration but survive well. To prevent from 

this food borne illness in retail outlets prcvention of cross contamination between raw 

foods of animal origin & rcady to eat foods must be done. Humans may be carríers 

during an infection & for weeks afterwards. Instruction for food handlers for sanitation is 

important.

2.23.6.Clo8trÍdÍeiB perflagens infection
C '¡ostridium perftngens is probably one of the most common types of human food borne 

tbough reponed incidents comprise only a small proportion of the total. Ibis organism 

produce spores that present in soiU dust St animal feces (including humans). Commonly 

found in foods as meac cercáis, vegetables. Spores survive in cooking. Cooking Mlleat 

shocks** the spores activating them for germination ( Betty.C.C and Diane.R. 1993).
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The anaerobic nature of thc organism enable it to multiply in crevices, rolls & intemal 

cavities of meat producís. Anothcr characteristic of this organism is rapid generation time 

but large dosage of vegetative cclls need to cause an infection. Multiplication of cells 

take place during long slow cooling & warm storage of food in the kitchen or retai 1 

outlet. Symptoms of Clostridium perfingens infection are abdominal pain, profuse 

diarrhoea & nausea.

Prcvention of C.perfringens cases is by Holding hot foods above 140-F (60-C), cooling 

rapidly to below 64“F (18T ), & Holding the foods at a temperature below 40WF (4WC) ( 

Betty.C'.C and Diane.R, 1993) .As an additional safety measure in retail outlets left over 

foods may be heated to at least 160“F(7rC) to kill those organisms that present & should 

not keep the hot food warm for long time ( Betty.C.C and Diane.R,1993).

2.23.7. Vibrio parahaemolyticus infection
Common in countríes raw sea foods are consumed. V. parahaemolyticus found in marine 

water, especíally the warmer ones, and in fresh water containing large amount of organic 

matter. Both raw and cooked sea foods. for examples crab, lobster, shrímp & prawn are 

vehides of infection. Symptoms of the Vibrio parahaemolyticus infection are diarrhoea, 

vomiting, dehydration & fever. Contaminated fish & shell fish which are allowed to stand 

at un safe tem peral ures and not thoroughly cooked can cause the gastroenteritis, & cooked 

sea foods may be cross contaminated from raw, such as reusing the shell fish container. 

To control this illness. in fetail outlets should prevent cross contamination & refrigeration 

can be done.

2.23 3.Cti otero
lilis is considered by many to be a disease of middle ages or occurred after natural 

disaster. Humans are the only known natural reservoir for Vibrio chote rae. Both those 

sufTcring from the illness & carriers without symptoms shed the organisms in their feces. 

Contamination occurs when feces come in to contad with food, drinking water, or 

sheilfish growing in contaminated water. Large numbers ( I0*-I0l°) musí enter the body 

for illness to occur. because many of the organisms are killed by the acid condition in the 

stomachl Betty.C'.C and Diane.R.1993). Cholera is sclf>l¡miting disease. but requires
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immediate attentíon sincc 50-75% patients who become dehydrated will die without 

treatment (Shirly .J.V. and Margy .W, 1999). Prevention ¡n retail outlets ¡s by sanitary 

sewage disposal to protect water supplies & washing hands after possible contact with 

feces.

2.23.9. Yersiniosis
The organisms had been isolated from pork, ham, beef, lamb, paultry, cutting boards in 

butchers shops, dairy producís such as raw milk, whipped cream & ice cream.

Since only limited number of strains o í Y. enterocolitic are pathogenic, it is difficult to 

determine the extern of the problem in our food supply (Lewis J.M, 1983). Symptoms of 

the illness inelude vomiting. fever, diarrhoea, & pain the mimics an appendicitis attack. 

Prevention of the illness as same as E.coli.

2.23.10. Listeriosb
Lisie ha moruKytogenes occurs widely in the environment. The bacteria may be found in 

soil, water, sewage. and almost all animáis, birds, inseets, and on plants. Humans who are 

not ill well as those who are ill, may excrete the organisms in their feces. Listeriosis is 

most seríous when it occurs in infants. older persons, pregnant woman, & those with 

comprísed (lowered) immunity (Shirly .J.V. and Margy .W, 1999). For other people, the 

illness is commonly temporary, slight infection with no symptoms. The organism may be 

transmitted to man by means of contaminated food stuff at any point of the food chain 

(iroen the source to retail. The challenge to the food & dairy industries is to ensure that all 

ready to eat foods contain no viable L. mtmocytogenes. To control this illness, in retail 

outlet should preven! recontamination o f the product from machinery. peckaging, air or 

water bom organisms well as refrigeration of períshable foods recommended. Listeha 

survive well on room surfaces. in drains & on equipment.

2.23.11. Hepatitis A A Esteric V ira s»
Hepatitis A. also Icnown infcctious hepatitis, is caused by a virus. Virus can be carried in 

food A  water, but they can only multiply in living ccll. When they cnter the ccll, the cell 

metabolism is changed so that it produces more of virus. Hepatitis A is sprcad by fecal -
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oral routc so watcrbome and food borne out breaks can occur ( Betty.C.C’ and 

Dianc.R,l993). Kaw or undcr cooked meat from sewage contaminated water or foods 

contaminated by food handlers are the usual vehicles. The disease symptoms are malaise, 

vomiting, abdominal pain, fcver & headache. Current research suggest that viruses do not 

multiply in fcnni & tend to become ¡nactivated during storage. Better personal hygiene & 

less handling of food through the use of utensils or disposable hand coverings would 

decrease the spread of hepatitis A & H. All food handlers should routinely wash their 

hands after using the rest room & again before touching foods.

2.23.12. Trichinosis

Trichinella spiralis a round worm, causing painful muscle infecí ion in humans. The 

disease is acquircd by ingcsting the larva stage of the worm in inadequately cookcd 

infectious meat of the camivores(p¡gs, bears, walrus).First symptoms of trichinosis occur 

from 1-14 days from ingestión of larvae invade the small intestine wall of humans (Shirly 

.J.V. and Margy .W, 1999). Abdominal pain, diarrhoea, vomiting, sweating are common. 

When larvae migrate to the muscles & eneyst of human, muscle pain, edema, fever, 

fatigue, & swelling are primary symptoms. Prevent this illness should cook the pork until 

it reaches a temperature of at least 155"F (68'C) or until there is no pink colour (170F or 

7 7 T ) ( Betty.C .C' and l)iane.R.1993).

2.2J.13()ther paras i tk  infeetioos

Parasites may present in the food throughout the world. Their spread (usually through 

feces) is from one infected animal or human to another. Whcn untreated human sewage 

contaminated the water & sotl where food-animáis are grown . the y become infected. 

Species ofAnisaki.% commonly infecí herring which . when consumed raw is a vehicle for 

human infection (Shirly J.V. and Margy .W, 1999). iínathostoma spirtigarum. 

Anxiustrxmxyis spp.% & fluke(flai worm) infcctions ma> also be aequired through 

oonsumption of raw or undcr cooked fish or shell fish (Shirly J.V. and Margy . W, 1999).. 

Tape worm infcctions can result from insufTkiently cooked pork. hccf or fish.

Protozoa singlc-celled complex micro organisms may he transmitted from animal or 

humans to victims through food (food handlers to consumen») or water \ia  sewage. (he
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most importan! are (Hardia. amoebae. & C 'ryptosporiüium. Toxoplasmosis is a scrious 

infection for both mother & fetus since thc parasite can be transferred through placenta 

(Shirly .J.V. and Margy .W. 1999). Infection causes congenital defeets, abortions & 

central nervous systcm problems in ¡nfants.

l o  dccrcase the incidents of parasitic infections proper sewage disposal practíces & 

fíltration step in water purificaron is needed.

2.3. Carriers of Contaminations
Carriers of Contaminaron, called vectors, are man, animáis, soil, air, water, inseets, 

birds, equipmcnt. & others. Man is the chief offender closely followed by rats, flies, & 

roaches.

23.1. Rats
Rats* bodics & faceos carry diseases as does the ir uriñe. They carry lice & other inseets 

thal spread diseases. Lice carry rickettsiae that cause typus. scrub typus, and Rocky 

Mountain fevcr( Bctty.C.C and Diane.R,1993). Fleas on mice can carry can carry bacteria 

that cause bobonic plague caused by Yersinia pestis which was spread from rat to rat & 

from rat to man 8l other diseases( Betty.C.C and Diane.R,l993). The virus of hepatitis is 

found in the uriñe of rats. Spaces wherc rats can enter the retail outlet should be sealed 

off. Trapping should be used together with ultrasonic sound waves that keep them away. 

All arcas surrounding food Services such as parking lots & landscaped arcas should be 

well drained & frcc of debris & pockcts wherc rats can hide & breed. Surviva) of rat 

needs food. warmth & housing. Thcsc should be rcstrictcd to them.

2 3 3 . Flies
Flies carr\ diseases in their bcxlies. in their faeces. & in their stomach. When they eat• *

they regúlate mucus from their stomach & when they walk sticky substances are in their 

feet which fillcd with bacteria which they track around. Iheir feces are left as spots to 

spvcad bacteria & discases. To elimínate them from retail outlcts can use air scrccns. fl> 

traps. insecticides. & other means should be used to elimínate them. Ciarbage. solí drink 

botties. A  mops that could fumtsh food for flies should be clcancd or cnclosed.
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2-3.3. Cockroaches
These creatures breed in moist places such as sewers A drains or behind sinks & ¡n other 

dark A moist arcas. Cockroaches are known to carry other pathogenic organisms, 

including dysentery A tubercle bacilü, the cholera vibrio, streptococci A staphylococi. 

Cockroaches A other insects may be controlled by trapping, insecticides A cleanliness. 

They feed on fllth A spread filth A disease as they moved about. Through proper 

sanitation in retail outlets can control them.

23.4. Aats
There are two kinds as garden ants nest outside A Pharoah’s ants nest in warm buildings. 

Carden ants not a public health importance but they are nuisance in food retail outlets. 

Pharoah's ants have been shown to carry organism in significance of human disease. 

Much can be done avoid attracting ants in retail outlets. by careful observance of 

cleanliness, removal of waste foods. even the smallest crumbs A the repair of structural 

cracks A crevices in watls A floors which afford nesting sites of ants.

23.5. Other pests
Weevils-Large number of insects A mi tes are of signifícance in spoilage of stored foods: 

they are often imported in the raw materials. Although they are severely destructive A 

may impart an odour to infested food they are not a hazard to heath. Methods of control 

are careful surveillance of raw materials, general hygiene & warehouse should be 

inspected frequently.

23.6. Birds
Birds are hazard in food establishments because their droppings may contamínate food 

with organisms of the salmonella group A other pathogens. Al so they may be vectora of 

pests which spoil stored products. Screens on Windows A doora would help to exelude 

birds from retail outlets

2.4. Humana

2.4.1. Human Carrfurs
Bacteria in ccrtain conditions are able to grow A multiply in tissucs of bod>. some in onc 

tissue A other in another. During illness, germs can be transferred from onc peraon to
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another. from animal to animal, & from animal to man or man to animal, either directly 

or by means of a médium such as food. The human nose, hand, & skin are primary 

habitat & natural home of many microbes.

In any outbreak of infectious disease there will be the possibility of one of four types of 

reactions: acute illness; ambulant cases with mild symptoms which may be ignored or 

attributcd to othcr indispositions; convalescent carriers who will continué to excrete the 

organisms in their feces for sometimes after recovenng from the illness; and tempory 

carriers or symptom less excretes who may harbour the infectious organisms for a short 

time without exhibiting the symptoms. The excretion of S.typihi in stools may persist for 

many years, but other Salmonete serotypes & dysentery bacili are excreted for few weeks 

only ( Betty.C.C and Diane.R,1993)
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Water dmplcts that spray from flushing lavatories, soiled seats, pulí chains. door handles 

¿l taps may pass ¡nfection from person to person. Contaminated hands may pass infection 

to food. Most intestinal organisms are readily washed from the skin by soap & water & 

they are not harboured in skin like staphylococci.

The human nose, hand, & skin are primary habitat & natural home of Staphylococcus 

aureus; they reside in mucus membrane of the nose & the skin of man & animal.30-50% 

general public carry staphylococci in nose & 14-44% in the hands ( Betty.C.C and 

Diane.R,1993). Nasal secretions contain large number of bacteria; from that 

staphylococci contain large number. These can penétrate in to deeper layers of skin, 

where they live & multiply in the pores & hair follicles.

In retail outlets hands infected in this way may be washed & scrubbed to remove the 

organisms but stapylococci remain (Shirly J.V. and Margy ,W, 1999). Antiseptic lotions, 

hand creams & soaps may help to reduce the skin carriage of stapylococci. There are also 

peeparations available to the treatment of nasal carriers. Food handlers known to be 

habitual carriers of staphylococci in the skin of the hands should avoid working with 

foods such as cooked meats, poultry, egg & milk dishes with encouraged bacterial 

growth. llie  pus from stapylococcal skin lesions, eg: boils, carbuncles, whitlows & 

sycosis barbae, septic cuts & bums will contain innumerable organisms & small specs of 

pus could inocúlate food with millions of staphylococci (Shirly .J.V. and Margy W, 

1999).

Hands also being a direct source of contamination. hands will also transmit bacteria from 

food to food. Because human is the chief reservoir of micro organisms which 

contamínate the food their personal hygiene is very impoctant.

2.4.2. Personal hygiene of Food handlers

Food handlers has an importan! parí to play in prevención of food poisoning & other fotxl 

borne illnesses. The common concern is passage of organisms from person to food. from

' the nose. skin of hands & other surfaces £  from bowcl. More importan! still is
*
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transmission of organism from raw to cooked foods with hands as means of transport as 

well as surfacc utensils & cloths. Hands are rarely free from bacteria, which may be 

transient or sem¡-permanent ¡n or on the skin. The commensally flora of hands usually 

consisLs of siaphylococci (Shiriy J.V. and Margy .W, 1999).

They cling to the skin surface & not easy to remove. Hands should be washed with plenty 

of soap & water, prefcrably warm. and rinsed ¡n running water. This removes or at least 

reduce the numbers of coliform & other Gram negative intestinal organisms picked up 

from the food. Nails should be short, unvamished & scrupulously clean. The hands must 

be washed carcfuliy befo re touching the foods of any sort & particularly after handling 

raw food ingredicnts. Hands must be washed after handling waste foods & refuse and 

after visits to the toilet. Wcaring jewellery can be problematic such as salmonella could 

survive on the moist skin surface beneath rings as an example. Although hands are 

washed stapybcocd  remained in hair fot ices & cracks in the skin can come to the surface 

(Shiriy J.V. and Margy .W. 1999). Because it is difTicult to alter residential flora of 

organisms in hands, washed hands do not necessary mean safe hands. Thus foods that 

readily support the growth of stapylococd such as cured & uncured cooked meats. 

creams. cooked sea foods & other foods eaten without further heat treatment should not 

be touched with hands.

2.4.2.1.Hands

Dry hands without immediate washing have fewer organisms than wet hands. After 

touching raw malcriáis such as meat & poullry. & after handling wet cleaning clothes. 

sponge & rags enormous number of organisms can be found on hands (t.ewis J.M. 

1983). Because of that in retai! outlets food handlers must try to keep the hands dry much 

as possible. If it is consideted advisable to use disinfectant dip in retaiI outlets. the hands 

should be washing with soap & water before application or submergence of Chemical 

solution just as a work surface should be clean befare application of Chemical 

disinfectant.

Washing facilities should be in clean & good order, and should inelude a hand washing 

basin in the kitchcn sepárate from the sink intcnd for food preparation. Wall dispenses 

. can be used for liquids. finely flaked or powdered soap can be used. If tablet soap is used
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it should he stored dry & soap dishcs wash & dried daily. When soap ¡s passed from hand 

to hand, bacteria may he trapped in the scum or curd A  rema i n in the surface. Soap in any 

form can inelude hexachlorophene. It is necessary to use the soap in cake or liquid form 

exclusivcly or frequently for a prolong period of time, it may Help to reduce the bacterial 

flora in the hand & distrihution of contaminants. Disposable paper towels A  electrically 

operated hot air dríer are used in some retaiI outlets to dry the hands. Communal roller 

towels can transfer infection from person to person.

In foreign countries in some food establishments dispense creams & lotions for hands 

uses. They can he plain harrier cream to decrease the sensitivity of the skin to certain 

food substances which are known to cause dermatitis. It helps to keep the hands soft & 

supple & to reduce the roughness & the cracks which harbour bacteria. Well as it has a 

disinfectant quality. Cuts bums & other raw surfaces, however small & apparently 

healthy can harbour staphylococci. When food handling in retail outlets all the lesions 

must be covered or if its inflammation & pus formation these people should not handle 

foods. Various skin diseases are colonized by staphylococci, such as dermatitis by 

handling certain food ingredients ( Betty.C.C and Diane.R.1993).

Care should be taken to avoid touching irritant substances. unnecessary contad with dirt. 

chapping or exposure to very hot water. Rudder gloves wom by food handlers may not 

necessary’ help to improve the bacteriological conditíons of the food, unless the gloves 

remain a smooth, unbroken surface A  are washed frequently. Gloves are recommended 

with the procedures with frozcn foods. Disposable gloves are al so their which are more 

suitable to assembling salads A  sandwiches which prevent transfer of staphylococci from 

hands to food. But not prevent transfer of salmonella from product to another product or 

from raw to cooked foods.

Heat disinfectant implements should be used to manipúlate foods where practicable; 

tongs, metal meat si ices A  other metal gadgets are available.

, 2.4.2.2 Nasal A  Throat carriage

The sites of harbouring stappvlococci are the nasal mucosa, hands A  other skin 

surfaces, cuts, bums abrasions A  pustular lesions such as boils, carbuncles, wiilows A  

styes ( Betty.C.C and Diane.R.1993). Rarely staphylococci found in throat. 'Hic habit of



fingeríng thc nose & spots will ¡ncrease the hazard of passing thc stappylococci from 

hands to fond. Clean cloth & papcr handkerchicfs are almost frce from bacteria but when 

thcy are dirty they may harbour millions of micro-organisms including staphylococci. 

Cloth handkerehiefs should be washed & boiled frequently. The use of tobáceo in any 

fono by food handlers must be prohibited. Although smoke & ash are harmless they are 

aesthetically distasteful & the fingers will be contact with the mouth. Licking the fingers 

to lift paper or tum the pagers is unhygienic particularly if the paper contaminated with 

saliva to be used to wrapping foods. Other habits such as chewing gum or taking snuff 

while on duty should be discourage for fear of contaminating the hands, environment & 

the food.

The hair & head less likely to touch by hands .If a cap, net or head scarf is wom, & the 

loose hair will be prevented from falling on to food. The hair should be clean & tidy the 

scalp free from dandruff. Abrasions on the scalp may spread staphylococci in dry scale of 

skin. Beards must not be encourage unless short, well trimmed & clean and should 

preferably be covered with a beard guard.

2.4.23.Intestinal secretions
Intestinal bacteria more likely to spread from fluid stools excreted from those suffering 

from diarrhoea. Aerosol sprays are formed when the Latríne is flushed, & general toilet 

cleanliness is much difíicult with fluid excretes. Food handlers suffering from food 

poisoning, or certain other diseases. or carrying the causative organisms, shall not be 

allowed to work with food.

2.4.2.4.Ck>tfcs
Protective clothing should be light coloured & light in weight. lt should be changed 

frequently. All large food retail establishments should provide with adequate changing 

rooms, with means lo store cloths & other bclongings. Fquipment to dry cloths such as 

hot air racks, or tumble dryers should be available. Provisión of shower haths in changing 

rooms also necommendcd. Addition to changing rooms, aneas for rest & nelaxation are 

essential together with canteen facilities.
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2.4.2.5.lfealth

Health education. personal hygiene. & nutrition educatíon should be given to employees 

Medical examination

Physical examination is usually required at the beginning of employment to establish 

freedom from tubercle infection, intestinal pathogens & skin infections. Also a medical 

certifícate should State freedom from past typhoid like illnesses & skin disease. Typhoid 

carriers are in d ¡ Aeren t category any di seo ve red should not be permitted to work in food 

premises, & it is advisable to give specific treatments. During & after of an outbreak of 

food poisoning, it is necessary to trace the origin of the agent of infection or intoxication.

There are many ways to control these food poisoning bacteria which we have discussed 

up to this point (Appendix 2) By controlling these food poisoning bacteria food safety in 

retail outlets can be assured.

2.5. Food hygiene in retail Outlets

2.5.1. Retail Outlets
Today retailing of food cover many difTerent outlets. They vary from tiny comer shop to 

large su per markets. Each can have its own particular hygienic problem bul ovemding 

factor is to ensure that the food sold to the customer is fit to eat & good quality.

Over the last fcw years there had been a general increase in food poisoning incidents 

reponed but those are rare to traced back to the retail outlet ( Betty.C.C and 

Diane.RJ993). Reasons for this are sickness & diarrhoea occurring in family un its often 

not reponed and if food is contamínated the contamination usually can be traced to a 

stage prior to it entering the retail outlet
It is retailer’s responsibility to ensure that food is kept in a manner & under condilion 

which will not cncourage the growth & spread of any food poisoning organism. In retail 

outlets food handlers must concern more about open foods (foods which are not in a 

container of such material & so elosed as to exelude the risk of contamination)



2.5.2. Bakery sbops
Bakery trade has shown dramatic improvement in standards. Major concern in bakery 

shops are avoidance of “foreign objects", eliminate of infestation, and control of 

perishable commodities such as those filled with cream or custard. Ease of cleaning and 

cleaning prac tices should also receivc particular attention.

Foreign objects control is important. The two golden rules : keep it covered" and “work 

tidy” should be continually repeat to all stafT, whilst equipment design should reflect 

thesc prac tices (Shirly .J.V. and Margy .W, 1999). Examples of good control of foreign 

objectives are filling racks and shelves from top downwards, not placing the containers 

on the work surfaces. not allowing carbón to build up in racks and trays, maintaining the 

decorations and equipments in good condition to prevent flaking of paints, not allowing 

the use of loose types of rodent baits. taking care when maintaining the machinery, 

looking for loose nuts and bolts and elimination of wood

There should be sepárate cleaning protocols to cover the removal of daily soiling and 

long term residual dirt. All machinery. bread trays and bread tins should be inelude in 

sepárate deep cleaning. All machinery and equipment should be designed for ease of 

cleaning.

Infestation can be roducod through avoidance of residual debris collection in machines by 

j cleaning thcm thoroughly. Commodity storage arcas require particular attention to 

** prevent infestation. To prevent flying insoets coming to the bakery shop fly proof 

Windows and ultraviolet machines are essential.

2.53. Fresh meat sales
The operations have become easy with delivering of primal cuts. rather than whole 

carcass firom slaughter house.

Cleaning- Day to day soiling must be removed b> cleaning. If cleaning is only superficial 

there will be long term protein build up thus the choicc of cleaning detergent is importan!. 

Since tra\s are widel> used for meáis, a trav washer is des i rabie. The dominan! food 

contacting surface is the chopping board or the block (Shirly J.V. and Margy .W. 1999).
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Which should he colour coded, made of a su i ta ble synthetic material and when scored. 

planed or replaced.

Product control-Many butehers now a day receive vacuum packed units of meat from 

wholc scllers. Shelf life control is vital (correct storage) and also detection of leaking 

packs( Bctty.C.C and Diane.R,1993). Control atmosphere retail packs are also 

introduced.

Other matters-Personal hygiene should not be a major problem in these units. But there 

may be a risk in cross contamination if butehery preparation or sale of raw meats are 

mixed with other goods . in particular cooked foods. All cutting and display of raw meats 

should be segregated from cooked produets both physically and by fíne hygiene 

practices.

2.5.4. Wet fish sale
Various supermarket retail chains are also has begin to sell fish in their outlets. The 

hygienic problems relating to fish retailers have remained unchanged over many years 

but demand in customers has made incrcase in perceived standard.

Cleaning-Protein build up will inevitably occur on all surfaces, and cleaning schedules 

and methods must take this in to consideration. Aggressive low PH cleaners will be 

nccessary to clean some metal surfaces to remove the compounds resulting from 

Chemical reactions between metal surfaces and “drip “fluids from físh( Betty.C.C and 

Diane.R.1993). Attention to detailed cleaning is important due to the unfavourable 

characterístics of the product fish scales and proteins will build up in all cracks, crevices 

and inaccessible areas. The comers and sides of display cases will attract similar soiling. 

When cleaning through scrubbing with appropriate materíals, of all equipments including 

scales, scale pans. spoons. tongs and pnce labels and bag dispenses.

Cross contamination-AII fish should be screened from the customer. Difieren! kinds of 

fish should be segregated from one another. Care is required to prevent contaminations 

firom extemal surfaces of del ¡ven pack materíals.
Other matiers-üutiing area should be prosided with running water for sluking the 

chopping board. a suitable saniti/ing solution should be atailable to use aftcrwardv 

Careful attention should be given for disposal of refuse. especially fish soaked carions.
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2.5.5. Produce Sale
Food safety ¡s important and there are several problem areas. Pest control is neglected ¡n 

some outlets. whilst customer aesthetic. foreign object control and cut foods are all of 

concern. Developmcnts are taken place in refrigerated display. When selling loosc dry 

pn>ducts such as dates, cashew food hygiene must be really concemed.

Clcaning-Attention should be taken when purchasing of display and storage equipments 

that can be casily clcaned. Cleaning should remove soil and debris, build up which is 

likely to harbour pests, both native and related to producís.

Food handling- Man y outlets carry out various mi ñor preparation tasks, such as cutting 

and wrapping of melón, pumpkin, cucumber. These operations only can regard as open 

food operations and should receive care and attention in handling knives and cutting 

surfaces. Food debris should be kept separately sealed, seepage is particular attractive to 

the pests. Package and cardboard should be separated. StafT food taking areas must be 

separated with the retail outlets otherwise if they have any diseases it can cross 

contamínate.

2.5.6. Non open food premises
Pre packcd grocery' sales-In here only package foods are sold. It’s unlikely to occur food 

poisoning unless packs become damage by infcction, dampness and bad handling. All the 

products (canned or dry foods) must be kept in a dry ambient condition with little 

fluctuaron of temperatura ( Betty.C.C and Diane.R,l993). If not cans can become msty 

and deteriórate, allowing air to enter. With regards to dry goods. damp packaging can 

mold growth. especial!y with commodities such as tea and flour. Good stock 

rotation is essential and when shelves ara refilled oíd stocks should be brought to the 

front.
Pra packcd perishable sale- These ara vulnerable products and spccial cara must be taken 

¡n to ensura they ara stockcd and retailed in suitable refrigerated cabincts. Displa> 

cabinets should be maintatned al a temperatura of 3-5C, and not allow to fall below (K* 

or rise above IOC Perishable foods should be transferrad to refrigerated storage with 

mínimum delavt Bettv.C.C* and l)iane.R.l<W3). Stock rotation and checking the expirv



dates are ¡mportant. During code checking leaking producís, deteriorated producís and 

molded producís should be removed. Correct maintenance of cabinets are ¡mportant to 

prevent breakdowns and subsequent loss of foods. Cabinet interior require regular 

cleaning and sanitizing to prevent build up of debris and fat residues from dairy producís.

2.5.7. Delicatessen producís
Range of delicatessen products continuously increasing & posses various hygienic risks. 

Cross contamination both between raw & cooked foods & between foods of distinctive 

flavour. Major groups of foods should be displayed separately & should keep apart by 

display dividers. Individual spoons & other handling equipments should be provided for 

each individual product. with sepárate colour coded equipment for raw & cooked foods. 

Scales & si ices should be only used for define group of products. Type of products 

handle considerably varíes accordingly to their product life. Proper stock control must be 

there to prevent over stocking. Pre sliced foods should not carried over from day to day. 

Where used by dates are given it is now an ofTence to sell the product after that date. 

Stock rotation and checks are therefore is very important ( Betty.C.C and Diane.R.1993). 

Daily checks should be a parí of the retai! outlet. Each counter should be provided hand 

wash basin, liquid soap, nail brush and paper towel, double intemal sink particularly if 

raw and cooked foods handled. refrigeraíed couníer-screened from customer 

coníaminations. adequate refrigeraíed storage. storage for packaging materíals. storage 

for cleaning materíals. sufficient spoons. scoops. slices, knives, and sanitizing cleaning 

agents in buckets. or suitable container with clean whipping machine

Product removed from freezer or refngerator for slicing or packaging must be 

retumed to the freezer or refngerator after use and not left on slices or work tops. 

Mechan i cal efficiency and physical conditions of all chillier units should be regularly 

checked. Temperature checks should be carried out and record should be maintained for 

inspection.
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2.6. Construction and layout of the premises
In food handling premises there are general laws by the govemment to maintain the 

hygienic conditions (Food Act, No 26 1980 gazette notification of No560/13 in !989- 

Appendix 4) Following must be considered when designing the food premises and 

equipment.

• layout- The working space required will vary according to the menú, the extent 

that pre- prepared or convenience foods are used and the type of equipment 

installed

• Floors-Surface should be durable, non-absorbent, anti slip and without joints and 

crevices in which dirt, bacteria and insects can lodge. They should not be 

adversely affect by grease, salt, vegetable or fruit acids or other materials used in 

preparation of foods, and should be capable of being effectively clean and light in 

colour. Angles in the floor level should be avoided and the junctíons between 

(loor and wall covered.

• Walls-Smooth, impervious, light in colour, durable wall surfaces from floor to 

ceiling are required to allow cleaning without deterioration. The basic materials 

for wall structure are bríck or concrete blocks

•  Ceiling-A ceiling is necessary in food preparation area to prevent dust falling 

from the roof or upper structure. Ceiling should be smooth. fire resistance. light 

coloured. covered at wall joints and easy to clean. They may be solid or 

suspended.

• Lightning-Good lightning in retai! outlets improve concentraron and safety; ¡t 

also deter insects and vermin. Cíood natural lightning is desirable. Light fitting 

should be set in sites of equipment and preparation arcas ¡neluding sinks, stoves 

and tables. Spot lights can be placed dircctly over the server counter to 

complement the overall lightning. Additional lamps may be required to aid 

cleaning of the less accessible dark arcas.

•  Windows and doors-Windows situated behind the equipment are not casily 

accessible for cleaning. Louvered Windows are not recommended as the> ma> be 

difficult to clean and maintain. Doors should be light fitting and self closíng; 

wherc necessar) they should be proof against insects and vermin
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• Ventilation-I he opcrations of preparations. cooking, serving and washing up 

genérate largc amount of water vapour, which if not extracted wilt condense to 

créate moisture drip from ceiling or running down walls. In addition there al so are 

volatile fats. Proper ventilation control or extractor fans should be used.

• Scrvices-Services to retaíl outlets inelude water, drainage. electricity. gas and 

ventilation; numerous points are required so that Services may be trapped readily. 

Ducts can provide routes to vermin to enter leave and infest building. Services 

should be chased in to walls. where possible and fettered to the walls to allow 

proper cleaning.

• Sanitary and washing facilities-ln all p re mises where person are employed. 

inelude buildings used for preparation of foods, toilets and washing facilities 

should be incorporated. Premises require specific appliances( water el osets, 

urinals. and wash basins) be provided and maintained in cleaned conditions at 

places where food and drink sold to members of public to take away or 

consumption in the premises.

• Waste disposal-Most of retai! waste is organic. Immediate disposal by 

disintegration and flushing to drainage system or paper or plástic sacks filled with 

waste placing in bins are popular.

•  Kquipments-Kquipment should be design and sited so that all surfaces are 

accessible for cleaning. Kvery ítem should be reached and removed easily.

2.7. Storage 

2.7.1 Cooling
Refrigerators are intend lo keep food coid. and not to cool heat foods *hich may damage 

the cooling coils and cause moisture to condense on adjacent coid foods; this ma\
t

encourage the growth of slime bacteria and molds. Cookcd foods should be cooled before 

ihey are placed in refrigerator. I he cooling time should be short ttiihin 2hrs of cooking 

(Shirly J.V. and Marg> .W, I9W). Hot meal should be left in cool and doughtv place for 

not longer than 1,5hrs before refrigeration. l^arge bulk of foods should be portioned into
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smallcr lots to acedera te cooling. and liquids decant in to shaliow container* of the same 

reason. Shaliow rather than deep containers provide a large cooling area. Many outbreaks 

of salmaneila and C.perfingens caused by faults ¡n prepararon and storage.

In coolers foods should be covcred but all materials should allow an exchange of air 

othcrwise therc will be increase in humidity . which will encourage mold and bacterial 

growth X ’.perjimgers grows rapidly in food left to cool in warmth of the kitchen( 

Betty.C.C and Diane.R,l993). Adequate coid storage facilities would reduce the incidents 

of food poisoning; there is no other method which can effectively replace coid storage as 

preventive method.

Coid affect micro organisms in dífferent ways depending on its intensity. As the 

temperature falls. bacteria activity declines; there for foods which support bacterial 

growth should be stored at low temperaturas to prolong their Ufe and maintain safety ( 

Betty.C.C and Diane.R,1993).. When foods are “chilled" or stored at low temperaturas 

near but above freezing point , some bacteria will grow slowly. But in frozen or solid 

State, many micro organisms will be killed directly in the process of freezing; the 

remainder will not multiply and the numbers tend gradually to diminish. Henee freezing 

preserve foods for long time, while chilling merely delay the growth of organisms and 

extend the shelf life of the food.

2.7.2. Chilled Storage
“chilling is used to cover any raduction in normal temperatura of article concemed. Some 

foods cannot be chilled at too low temperaturas because there may be harmful changers. 

eg; flesh of apple change brown if chilled below 3.5*C(38.5’F) and resistance of some 

fruits to moulds may be destroycd by chilling, so that ratc of spoilage by mould is 

incraasedt Betty.C.C and D ianc.R JW ). With regard to pathogenic organisms some 

strains of salmonella will grow at 10’CStaph aureus will not grow below about IO‘C; 

between 15 and 20'C there is growth and toxin production. The sporing anaerobic 

organisms ( '.perfringens will not grow al temperature much below 15-20 C and no 

growth was observed in ódays at 6 5*C Mosx species of C hoiulinum will grow very

slowl\ at I0*C. and in some instanccs toxins may be formed at this temperature: in
* 9
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general thcrc is no growth or toxin formation at 5 C. although some strains of type B. V. 

and F can grow and produce toxins at 3.5T (Shirly .J.V. and Margy .W, 1999).

Unlike most organisms both Yersinia enterocolitica and Listeria spp can grow slowly at 

refrigerator temperatura; this fact musí be bom in mind when it ¡s necessary to store 

foods like to be contaminated with these organisms for prolong period at chill 

temperaturas

Many other bacteria are able to incraase slowly at chill temperaturas, and under prolong 

domeslic refrigeration at 4-5“C they will gradually spoil foods (Lewis J.M, 1983). Milk 

for example will develop ‘o ff flavours and odours from the growth of bacteria better 

adapted to coid than those which grow and sour the milk at normal temperaturas.

Foods at good bactcriological quality may be kept in satisfactory condition at 4”C for 3-4 

days ( Betty.C.C and D¡ane.R,1993). The education of food handlers in matter of food 

hygiene should inelude instructions in the corract use of refrigerator and coid rooms. In 

particuiarly they must be taught that the cleanliness and safety of refrigerated food stufT 

are dependent on the extent of bacterial contamination before refrigeration as well as on 

the temperatura of refrigeration; also that extreme coid merely delays the growth and 

multiplication of the bacteria, which immediately renew their activity when the food is 

transferred to a warm room.

2.73. Deep freeze storage
The freezing the food stufT to approximatcly -18'C (O’F) kills many organisms, and the 

rete of death of raminder uill depend partí y on the temperatura of the storage (Lewis 

J.M. 1983). From the food poisoning organisms salmonella group said to be killed most 

rapidiy on freezing. They disappear in I month and staphylococci in 5 months. The 

sports of ( '.perfmgens and ( ' Boiulinum has considerable resistance to altérnate freezing 

and thaxting at a temperatura as lou as -50'C ( Betty.C.C and Dianc.R,1993). 

StaphyloctKci enlcroloxin has shown to with stand a temperatura of -I8'C for sevcral 

months ( Betty.C.C and Diane.R.I993). Mould and ycast endure freezing conditions 

better than bacteria, thus rsfrigevaiors and freezers should be kept thoroughly clcancd and 

frac from fungal and yeasi groulh in retail outlets.



2.8. New Developments

Probably the most fundamental change in reta i I trade in near future ¡s grovvth in 

professionalism in rctail fixxJ management. Profit margins are small so all outlets must be 

managed skilfully for máximum profit. Retail manager should be expecting to inelude 

sound hygiene as one of bis prime objective. Packaging and production change has 

reduced the need of skilled product knowledge. Only coirect temperature control and 

obedience to shelf life principies are required for quality maintenance. Management 

should have ¡ntimate knowledge of flow of goods through the premises (stock holding, 

wastage. through put etc..)There should be daily and weekly audits of hygiene. which 

will ¡nevitably produce action lists; the skill manager would grade the urgeney of these 

tasks. Skilled trade persons (butehers. bakers) should receive high level of training in 

relation to food handling. All the staff should receive basic training in following arcas: 

personal hygiene; temperature control; cleaning procedures; foreign object control; 

infectious disease notification; ftrst aid procedure
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CHAPTER 03

3.0. Materials & Methods

• Firetly ínformation gathered from MOH office by Medical officer of Health and 

Public Health inspectora about what kind of food safety procedures are followed 

by them according to the Sri Lankan law (According to 1980 no 26 Food Act) in 

order to obtain background Ínformation (Appendix 3). A Gazette notificaron of 

No560/I3 in 1989 specially concemed on hygiene of the retail outlets and 

hygienic conditions of the food handlera ( Appendix 4) were al so concemed also. 

Then discussions were carried with the PHIs to get a basic idea what kind of a 

Service MOH & PHIs provide to the retail outlets to keep them in a good hygienic 

condition well as selling hygienic foods.

• Discussion group was conducted with the PHIs to get an idea of what kind of 

problems aríse in the retail outlets regarding hygienic food handling practices, 

cleanlíness of the retail outlets in the arca. awareness of the food handlera about 

the hygienic food handling practices and attitudes of food handlera about 

cleanlíness of the retail outlets.

•  There were continuously collected data from the food establishments in the arca 

in the Medical Officer of Health office. A1I these secondary data was analyzed 

statistically. (Appendix 6)

• A questionnaire & an observa!ion sheet were designed considering arcas such as 

personal hygiene of food handlera. dry storagc, rcfrígeration storage. and frcezer 

storage & garbage disposal in retail outlets. (Appendix 12)

• The questionnaire was prcsented to randomly selectcd ISO retail outlets and food 

handlera in Piliyandala arca as well as the observation data sheet was ftlled 

observing the food handling practices well as cleanlíness of the same retail outlet 

When selecting 150 retail outlets stratificd sampling was used. Among retail 

outlets 50 was grocen shops(boutiques).30 was restauran!* A  hotelsJO was
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hakery shops. 15 was Street vcndore.3 was major retail outlets. 16 were meat & 

fish shops. 16 were vegetable only sold shops (Appendixl3)

Then a pilot testing was done using 10 retail outlets & their food handlers which 

were randomly selected.

After collecting the data, data were statistically analyzed using statistical software 

as MINITAB.(Appendix 14)

Another questionnaire was designed and administered for consumers of the food 

retail outlets to gct a basic idea what kind of hygienic conditions they expect from 

the food retail out!ets( Appendix 15) 

lite gathered data was analysed.(Appendix 16)

By using the information and data gathered checklist was designed suitable to 

food retail outlet which retail outlet owners can assess the hygienic condition 

within the retail outlet and can improve on weak arcas.(Appendix 17)

Leaflets & posters were designed which are suitable for difTerent kind of food 

establishments to make the food handlers aware of the hygienic food handling 

practices (Appendix 18)

Seminare were planned for retail food handlers to improve their awareness on 

hygienic food handling practices in retail outlets. Main arcas concemed were 

personal hygiene. food storage. retail cleanliness and garbage handling which 

were covered through the chock list and leaflets and posters.



CHAPTER 04

4,0. Results & Observations

4.1. Collected information about the systems in MOH

Thcrc is a well structured system ¡n the MOH office to concern about Food Safety ¡ssues. 

Under ofTicer of MOH there are PHls working who are responsible for each divisional 

areas in Piliyandala región. They are routinely checking all the Food establishments to 

confirm that they are maintained up to the standards. When they are checking there is a 

data collection shcet which they note down the information (Appendix S). They are 

checked whether they are complying with the Food Act in the country. In their Checking 

they concern on following arcas:

When checking a food establishment they categorize them in to three groups.

“A” grade-Food establishments which are in good hygienic conditions

MB" grade- Food establishments which are in satisfactory in hygienic conditions

"C” grade- Food establishments which are not in a good hygienic conditions

í
When Food establishment is “A" graded PH1 advice them to maintain the good hygienic 

conditions. They continuously check whether they are maintaining the good hygienic 

conditions in the food establishments.
When Food establishment is graded PH! advice them to improvc the hygienic 

conditions to a good levcl. They continuously check whether they are improving on the 

weaker areas of hygienic conditions in the food estabiishments. When Food 

establishment is “C" graded PHI is more concern about the Food establishment .He 

advice them about the problematic areas concern on the food hygienc of the food 

establishment A  advice on how to overeóme the problems A  how to improve. Ihey 

continuously check the food establishment lo find out whether they have achíescd the



satisfactory hygienic levcls. If thcy are not trying to ¡mprove on the weaker arcas PH I1 s 

compellcd to file a case against the food establishment in the Kasbawe courts under 

Criminal Act.

If PHI get an negative idea about the food establishment due to low hygienic conditions 

& if the foods look unhygienic. thcy collcct food sampies from the retail outlets. 

(Appendix 7).Thcn these food sampies are sent to Government analyst for quality 

checking to check microbiological safety. moisture amounts, etc (Appendix 8). Water is 

sent to Medical Research Instituto for quality checking (Appendix 9).A statement from 

the food sellers are taken to certify the food sampies are collected by their retail outlets 

(Appendix 10). For each food there is a set of standard which is recommended by the 

govemment under food act. cg: for the bread. Then a detail report from the govemment 

lab will be sent to the PHI (Appendix 11) .If there are negative reports PHI I s compelled 

to file a case against the food establishment in the Kasbawe courts under C'ode of 

Criminal procedure act. No 15 of 1979.

Always PHI offices try to give a chance to the food establishment to improve the weak 

areas of food hygiene & if thcy are ncglecting their responsibility he take action about it. 

If hygienic conditions so much low by checking the food for hygienic conditions by the 

govemment lab of conditions are very low they directly take an action over such places. 

By the discussion group carried out with Public Health Inspectors were able to find that 

Food handlers and retail outlets owncrs are very corporativc with them. Wcll as when 

they are instructed about the weakness arcas in food hygiene in retail outlets they are 

willing to improve their food establishment without growing the case up to a court case. 

Most of the food handlers are aware about hygienic food handling practises but they are 

not practising them. This may be due to their attitude problems. Somc food handlers are 

low in awareness in some arcas of hygienic food handling practises.



4.2. Collected data by the MOH (Table 4.1)
Criteria Checked t 

( Food establishm ents)

Condition

G ood Satisfac

tory

Bad

1 Situated location and environm ent

( Pollution in the place, sm ells in the area, free from anim áis such 

as fly , cockroaches, ants, dogs, cats, rats)

83.9% 16.1%

2. B uilding

( Strength o f  the building, spaciousness, lightning, ventilation and 

m aintenance)

94.6% 5.4%

3. Food preparation area

(General cleanliness, w alls, floors, ceiling, door, w indow , to 

protection o f  foods from contam ination and spoilage)

87.5% 12.5%

4. Equipm ents

( C leanliness, m aintenance o f  the equipm ents) 89.3% 10.7%

5. Food storage

( Protection o f  food from foreign matter, insects and pollutants, 

storage o f  quick deteriorating foods in proper temperature, storage 

space and refrigeration storage)

91.1% 8.9%

6. W ater supply

( Source o f  water, adequate supply and water storage) 94.6% 5.4%

7. W aste controlling

( W aste collection , storage, disposal and latrine facilities) 85.7 % 12.5 % 1.8%

8. Foods

( Appearance o f  the foods, m erchandising, packaging, expiry dates, 

labelling, spoiled foods)

89.3% 10.7 %

9. Food handlers’ personal sanitation

( Personal hygiene, cleanliness o f  cloths, hair caps, mouth covers, 

m edical reports in previous years)

91 .2% 8.9 %

10. Food handlers’ training ( figure) 14.3 % 82.1% 3.6%
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• In food establishmcnts when considcring number of people working ¡n the food 

establishments 30.4% food establishments has only one employee, 48.2% work 

with two employees, 10.7% work with only thrce employees. 7.1% work with 

four employees. 1.8% work with five employees and 1.8% food establishments 

has more than 10 employees

• Food establishment can be categorised in to A. B or C. From the checked food 

establishments 91% were in "A” category with good hygienic conditions.9% were 

in “B” category with satisfactory hygienic conditions

Figure 4.1

9

A

B

91

43. Collected data from retail outlets through questkmnaire and 

Observation sheet
43.1. Collected data through questionnaire
• Hand washing practiscs were checked b> questioner as the First question. Among 

food handlers in retail outlets 44% washes hands frequcntly in the day while thcy 

work in the retail outlets.

Figure 4.2

Freequenity

ünfrcequentty
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• All the food handlers (100%) told that they caught any kind of disease very rarely.

• Among food handlers in retail outlets 14% has educated up to their A/L,48.66% is 

educated up to O/L, 32.66 %  has educated up to year 8, 4.6% has not gone to 

school.

Figure 4.3

j
I
i

üA/L 
II O/L 
» YEAR 8 
■ Not gone

• The number of times the food serving dishes or containers are cleaned was 

questioned by food handlers.88.8% told that they wash the dishes before they use 

them frequently.

• But other said they wash the dashers or containers for two times by 3.7% of food 

handlers and 7.5% said they wash them for three times a day.

• The number of times the waste is removed by the dust bin was questioned.77.3% 

food handlers said that they removed the waste bins when they are fílled 

only.7.3% food handlers said they removed the waste in the bins routinely twice 

per a day & 15.4% said that they removed the waste in the bins routinely thrice 

per a day.

• Food handlers in retail outlets expressed (100%) that they would get advantages 

due to food safety practises. Among them 30 % told that sales have been 

increased, 14% told that profit has been increased26.6, % said that customer 

satisfaction has increased, 29.4% said that outlet has been popular due to that.

• How the food handlers got to know about food safety was questioned and 73.3% 

said that they was able to got to know via Public Health inspectors in the area,
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13.3% said that thcy vvas ablc to got to know vía televisión. 13.4% said that thcy 

was able to got to know via other pcoplc.

• Only 6.6% ftH>d handlcrs has got proper training over food handling and food 

preparation practiscs.93.4% food handlcrs has not got proper training about food 

handling practiscs.

Figure 4.4

6.6

No Training 

Trained

43.2. Collected observation data

432.1 . Personal sanitation of the food handlcrs

(Table 4.2)
r----- C’riteria Chccked

" —  — 1

(Food handlers) (tood Bad
1------------------------------------- -----------H

1. Cleanliness of thc food handlcrs* outcr garmcnLs (drcssings)
— . — i

62.6%
.  - -  -  -

37.4%
> _ _ ■

2. Personal hygicnc
.  <

66.6%
► 4

33.4% ,
► ------------- -  4

*3. Cleanliness when foods aa* served 82% 18% i
*  *

• Only onc food handler was found who splits in thc sumwnding anca whcre thc 

food is sold. This is onl> 0.66°• ol total samplc.

•  No onc was found tnking foods or smoking whilc thcy handlc thc foods.



43.2.2. Hygtenic conditions in food handling and packing

(Iahlc 4.3)

Criteria Checked Done Not

(Food handling practises) done

T Packing of foods in packagcrs, pans or in containers 68% 32%

"2. Heaters are usage 0.02% 0.98%
- - -

3. Touch the foods when they are offering the foods 95.4% 4.6%

4. Touch the interior of the glasses or the interior of the food

containers 81.4% 18.6%

5. Quickly rotten or perishable foods kept in room 0% 100%

temperature

43.2.3. Dry storage

(Table 4.4)

Criteria Chcckcd 

(Dry storage)

Done Not
done

■
1. C'leanliness of the food stored racks 94%

h- — ■ -  ̂■ 4
6%

k - — — |
2. Remove packing materials and litter ivas propcrly 76.2%

»— — .. — .
23.8%

■ — ■ - -(
3. Food stored propcrly (orderly)

(away from poisonous. pesticidcs and away from non food 100% 0%

materials)

4. Propcrly packing of bulk foods 56.4% ' 44.6%
— < 
5. 1

i
Storage of foods above the ground 70.4% 129.3%

432.4 . Frttzer storage
dable 4.5)

C'ríteria Chcckcd > Done Not
1
t

(Freczcr storage) ■ done
— - - 
1. Ordcriy storage of the finid produets 67.1°. 52 9*

2. ' Properlv clean and maintenance
i—  . .

45** 55°.
*- *

«
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43.2.5. Refrígerator storage
Hable 4.6)

Criterio C'hecked
■ ■■ ■— ■ ■ ■ ■ —i
Done Not

(Refrigerator storage) done

1.
--- - - - -- - ■ - ■
Storage conditions and ordcrliness maintenance 98% " 2%

2. Cleanliness inside the refrigerators 96.9% 3.1%

3. Stored any rotten or spoiled foods 0% 100%

43.2.5. Cleanliness of the food served a rea

(Table 4.7)

Criteria Checked

(Cleanliness of the food served arca)

Visible Not

Visible

1. Food sold area cleanliness 84.6% 15.4%

2. Flies and other inseets 73.4% 26.6%

3.

T  “

Cleanliness of the tables and chairs

After consuming the foods the dishes were cteaned and

removed

90.9% 

77.3%........

9.1%

22.7%

5.
>

Containers kept on table such as sugar, sauce containers 

cleanliness

75% 25%

433.6. Waste storage and dia posai

• Cleanliness of the waste bin was cxamined. 8.6% of retail outlets waste was pul 

cvcn around the v^sstc bin not only insidc of the dustbin. 91.4% retail outlets 

waste was propcrlv put only insidc the waste bin.

•  In 5 % of food retail outlets the waste bin was covered and in 94 % of food retail

outlets waste bin was not covered.
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By using statistical analysis package (MINITAB) analysis was done to find out which 

kind of factors had effect on hygienic food handling practises. Among the factors 

analysed there was an efTcct of food handlers education level on their hand washing frequency 

well as efTcct of food handlers' educational level on cleanliness of their dressings. By using 

statistical analysis package (MIN1TAB) analysis was done to ftnd out which kind of 

factors had effect on cleanliness of the retail outlets. Among the factors analysed there 

was no effect of food handlers' education level on cleanliness of the retail outlet.

4.4. Collected data from consumere through questionnaire

By consumer questionnaire able to ftnd out that all the consumers (100%) think that they 

can buy the entire food rcquirement by the piliyandala area. When buying the foods from 

retail outlets still 6% Of the consumers only consider about only the cleanliness of the 

food not any other factors in retail outlets which affect the hygienic conditions of the 

food. 94% of the people consider both the cleanliness of the food well as cleanliness of 

the retail outlet.32% people consider the cleanliness of the food, cleanliness of the retail 

outlet and cleanliness of the people who hand le foods.

¥
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CHAPTER 05
5.0. Discussions

Firsily by getting a thorough knowledge about activitics conducted in Medical Officer of 

health office (MOH) by Public Health Inspectors (PHI) was able to identify that there is 

systematic procedures well organise to maintain food safety conditions in the Piliyandala 

arca. Hven though the systems are established regular checking of the food 

establishments was not done, there are some weaknesses in the system due to lack of 

motivation of govemment employees. Though there is a Food safety day in 17* 

September and a Food safety week preceding that general public and health authorities 

are mainly concern about food safety on that day only on other days only routine 

checking are done.

PHls are frequently checking the food establishments & helping the food retailers to 

upgrade the hygienic conditions in the retail outlets through advising them about the 

areas wherethey are weak. People in the area are very cooperative & willing to accept 

advice & improve accordance with the regulatory standards. This is mainly due to 

unlikeness o f food establishment owners create conflicts with the law not because they 

understand the true importante of hygienic food handling practises. There are less 

number of court cases (per year 10) generatcd in the area due to unhygienic food 

handling. PHls are also not interested to créate unnccessary issues with the people but 

like to work cooperativcly with them. People in the area have basic ¡dea about hygienic 

food handling predices.
Awareness of hygienic food handling predices is satisfadory but nced to be impro ved.

4 Hygienic conditions of the Food establishment are satisfadory well as the cleanlincss of 

the retail outlets. PHI also has a good idea about even newly started food establishments 

A  their hygienic conditions. Because there are newly created laws when start up food 

egtoblishmcnts should follow. By these laws it prevenís generetion of food hygiene 

practises from the start up of the business.
By analysing the collected data by MOH office regarding the hygienic conditions in food 

establishments some critical things wcrc revcaled, lítese collected data by MOH office
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was mainly based on chccking of thc hygienic conditions of the food estahlishments not 

much of the hygienic food handling practises of food handlcrs in food establishments. 

From the food estahlishments checked by MOH office location of food estahlishments 

and cleanlincss of outsídc environment, building, food prepararon area, equipments used, 

and also food storagc conditions used werc in good conditions in most food 

estahlishments. Food estahlishments' water supply sources were deán in conditions well 

as waste controlling was good in most retai! outlets. Hygienic conditions of foods in the 

food estahlishments and food handlers' personal sanitation were good. Food handlers' 

training was the problematic arca which found. Most of the food handlers have not got a 

proper training over hygienic food handling practises. If proper training was given to 

food handlers hygienic conditions of food estahlishments can be improved. In the food 

estahlishment checked most of them had less number of employees as one or two 

employees. When awareness programs designed govemment should take lead on them 

because due to less numhers of workers in retai! outlets retai! outlet owners are not much 

concern on the training aspects.

When food estahlishment are categorised according to hygienic conditions most of them 

are in good hygienic conditions (categorised to “A” group). By these results can say that 

hygienic conditions of the food estahlishments in Piliyandala area are good.

,By thc questionnaire prescnted to food rctail outlet food handlers it was able to collect
r
data mainly on the awareness well as attitudes of the food handlers in retail outlets about 

hygienic food handling practises. Among food handlers in retail outlets most of the food 

handlers washes hands frequently in thc day while thcy work in the retail outlets. The 

temí frequentl) ma\ change from person to person as thcy express. But all the food
i ,

handlers are awarc that thcy should wash their hands thoroughly after using latrinc 

facilities. when they start working in the moming and before handling foods. In betwecn 

handling foods most of the food handlers wash their hands. filis should be done with 

ppoper understanding wh\ wc wash thc hands before louching thc foods. The idea that 

lianitf could cross contamínate thc foods should dclivcr propcrly to thc food handlers. 

When hands are washed proper washing using soap »s ncccv&ary Food handlcrs were
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aware they must use soap and how much ¡ts practisc is questionable though they express 
they properly wash thc hands.

Most of thc food handlers had good education backgrnund. They have the ability to 

understand things casily. Using documented materíals such as posters and leaflets will be 

easy when designing an awareness programs about hygienic food handling practises.

Food serving dishes or containers werc eleaned frequently by most of the food handlers 

prior to use. !f they are not eleaned properly cross contamination can occur and food 

borne ¡llnesses may créate.

Most of the food handlers said that they removed the waste bins when they are filled. 

This ¡s a good practíce whenever the waste bin is full waste should be removed or it will 

create unnecessary smells and cross contaminatc the foods. But if until the waste bin is 

full if kept thc waste bin for days is not a good practise for that routing waste disposal 

and keeping the waste bin clean is very important.

All the food handlers in rctail outlets expressed that they would get advantages due to 

food safety practises. Food handler and owners have identified that food safety is 

importance for existente of their rctail outlets in this competitive world. Attitudes of food 

handlers about hygienic food handling practices are very good. Because of that if a food 

hygiene awareness building program is designed food handlers will give their 

Corporation.
. Most of the food handlers gol to know ahoul food safety trough Public Health Inspector» 

in the arca. Ihe\ have worked hard to edúcate food handlers about food hygiene. Somc 

food handlers got to know about food safety through televisión and by other people. 

When awareness building program about hygienic tood handling practises done these 

mediam can be used effcctively to communicate lo thc food handlers.

Very few numbers of fixxl handlers has got proper training on food handling practises. 

This was revealed by thc Medical OfTiccr of Health office collcctcd data also. Because of 

that proper training o\er hygienic food handling practises should be given to fcxxi

handlers.
By observalion dala collcctcd personal sanitation of thc food handlers was analysed 

Cleanliness of thc food handlers’ txiter garments (drcssings) was good condition in most
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of the food handlers bul some food handlers' dressings were unlcamed. The cleanliness 

of the food handlers dressing can he improved more.

Personal hygiene was good in most of the food handlers but some of the food handlers' 

personal hygiene was bad. Personal hygiene of the food handlers can be improved in the 

areas of hair caps wearing, nails are keeping cut and cleaned.

Cleanliness when foods are served was good in most of food handlers but not good in few 

food handlers in retail outlets. This can be improved conceming on not touching the face 

and head and coughing when serving the foods. Cleanliness in food serving is important 

because it will prevent cross contamination of food stuffby humaos.

When considerad hygienic conditions in food handling and packing most of the foods in 

the retail outlets were properly packed in packagers, pans or in containers but some were 

not packed in containers. Foods must be packed in containers if not the foreign matters 

would be added to food well as cross contamínate and food borne micro organisms will 

enter to foods which cause food borne illnesses.

Heaters usage to keep the foods was very low in food retail outlets. This may be due to 

lack of awaraness of food retailers or due to high expenses due to power usage. But if 

heaters are used foods can be kept in good hygienic conditions to prevent microbial

growth.
When foods are served to customers most of food handlers touch the food when they are 

■ offering the foods but very few were not touch the food when they are ofiering the foods. 

? They have used tongs. gloves or packing material to touch the food. Direct touching 

would cross contamínate the food with micro organisms which are in the hands causing

food borne illnesses. Direct touching of the foods should be avoided.

Most of the food handlers were touching the interior of the glasses or the interior of the 

food containers or food trays but few not doing that. When food handlers touching the

interior of the glasses or food trays their hands can cross contamínate the food producís 

by micro organisms which cause food borne illnesses. Bccause of that touching the

interior of the glasses or food trays must be avoided.

In dry storage packaged foods 

outlets only in few it was not

siured racks cleanliness were good in most of the retail 

in salisfactory condition. lo  bring this to a satisfactory

condition cleaned the dust in racks and packagers remosing can be done fhis will
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prevent cross contamination of foods in retail outlets. Packaging material and litter

i
4

temoval was properly done ¡n most of the retaiI outlets.

Most of the food retail outlets o hulk foods were stored in different containers properly 

pocked and in some retail outlets this was not visible. Bulk foods should be properly 

packed and labelled in different container. If not properly packed insects tend to grow 

well as there are possibilities to cross contaminated by humans.

In most of the food retail outlets all the foods were stored above the ground and in some 

retail outlets this was invisible. If foods are stored on the ground it can be cross 

contaminated with the soil borne micro organisms so all foods should store above the 

ground.

In fireezer storage most of the retail outlets foods were stored in an order manner and 

some of retail outlets foods were not stored in orderly manner in the freezer. This can be 

improved by providing good and preventing over packed in the freezer and storing foods 

separalely. It would prevent rotten of the foods quickly well as cross contamination.

Most of the retail outlets freezers were not properly cleaned and maintained. Smells and 

frosting were visible in many freezers. Cleanliness is impoitant to prevent cross 

contamination well as due to frosting intemal temperature may be increase. Due to 

improper maintenance temperature controlling may be not working. Because of the above 

reasons cleanliness and maintenance of the freezer is important.

Storage conditions and orderliness of foods storage within the refrigerator was good in 

most of the retail outlets. lilis is important to prevent cross contamination. This can be

improved by storing packed foods separately.
Cleanliness inside the refrigerators was in good condition in most of the retail outlets.

This is important to prevent cross contaminations. This can be improved by properly 

cleaning preventing nesting of difTerent kinds of smells in retail outlets.

Most of the food retail outlets food sold arca was cleaned bul in some retail outlets food 

sold area was dirtv. Keeping the food sold arca clcan is important to prevent cross

ccyttamination o f foods vía humans well as other insects like (lies. Conditions in the food

retail outlet can be improved b> cleaning the packagc malcriáis which visible in floors 

and cleaning of the restauran ts left over foods and serv tettes visible on the floor.
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In most of the food retaiI outlets flies and other insects were visible. They can cross 

contamínate the foods so prevention of growth of these insects is important.

In most of the retail outlets which has facilities to consume foods in the premises tables 

and chairs were cleaned but in few food retail outlets they were not clean. If they are not 

clean left over foods and liquids can cross contamínate the foods.

After consuming the foods the dishes were cleaned and removed in most of the food 

retail outlets but they were removed and not cleaned in some food retail outlets were 

observed. Food dishes kept une lean for long time difficult to clean afterwards and not 

properly cleaned. So these can cross contamínate the other food produets. Clean i ng the 

dishes as soon as consumers fínishes taking the foods are more advisable.

Containers kept on table such as sugar, sauce containers cleanliness was not good in 

many retail food establishments only few was in good condition. Because of the dirtiness 

of the containers cross contaminations can occur when these containers are re fílled. 

Cleanliness o f the containers is very important.

Waste storage and disposal in retail outlets were good in many food retail outlets using a 

waste bin properly and putting the waste inside to ¡t. But in few retail outlets litter and 

waste was put even around the waste bin and this would cause cross contaminaron of 

foods vía insects like flies. Waste bin was not covered in most of the food retail outlets so 

the foods can be cross contaminated via insects like flies due to open waste bins. So all 

i the waste bins should be closed properly to prevent cross contamination. 
f By statistically anal \ sed data \ia MINITAB found out therc is an eflfect of education level on 

hand washing practiscs wcll as on cleanliness of dressings. This may be due to knowledge they 
are using in retail outlets and day lo day I i fe is basically attamed through their education and most 
of them has not got any proper training on hygicnic food handling practiscs. But thcrc were no 
cfTect of food handlcn’ education level on cleanliness of the retail outlct. This may be because 
retail outlct is a place where lot of workers work and their knowledge might be diflerent and 
though thcv concern more on personal hygicnc they may lcss concern on the cleanliness of the

retail outlet
Bv the questionnaire presented to consumen» was able to find out that all the consumen 

think that they can buy the entire food rcquirement by the Piliyandala arca. When buying 

the foods from retail outlets few of the consumen only considcr about only the 

cleanliness of the food not any other faetón in retail outlets which aíTect the hygicnic
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conditions of thc food. Sume people are considering clcanliness of the retail outlet, 

cleanliness of the people who handle foods and their hygienic conditions and storage 

conditions. If customcrs are demanding more hygienic conditions from the food retail 

outlets no doubly thc hygienic conditions of the retail outlcts will improve by thc retail 

shop owners.

According to the all the findings by OfTicc of Medical üfficer of Health, retail outlets 

data coüected via questioner and observations and by consumer questioner was able to 

get a fair knowledge about awareness of food handters about hygienic food handling 

practices, their attitudes towards hygienic food handling practices and cleanliness of retail 

outlets.
Due to low awareness ¡n certain arcas of hygienic food handling practices of food handler 

in retail outlets an awareness building program was designed to edúcate food handlers about

hygienic food handling practises.
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CHAPTER 06

6.0. Condusions and Recommendations

Sri Lanka most of the people gct food borne illnesses but reported cases are less. Hven 

though reported cases are less we must ensure that the foods we are consuming are safe. 

Foods can be contaminated in any stage in supply chain from production to consumption. 

Among these foods safcty ¡n food retailing is very important.

In food retailing, understanding the food handlers' awareness and attitudes of the 

hygienic food handling practises are important to maintain the food safcty in retail sector. 

A good knowledge about the hygienic conditions of the retail outlets are also important to 

maintain food safety in those retail outlets.

Personal hygiene of food handlers vvas not up to satisfactorv level. Food borne illnesses 

can transir»it from pcrson to food due to lack of personal hygiene. Because of that 

improvement of personal hygiene in food handlers is important.

Food storage in retail outlets in terms of dry storage is satisfactory but refrigeration and 

freezer storage should be improved.
Cleanliness of the place where the focxis sold >*as satisfactory but conditions should be

monitored frequently using the checklist.
Garbage disposal systems were satisfactory but necd improvement in wastc storage arcas. 

No training is given to the food handlers uorking in retail outlets. Food handlers are the 

direct source for transmission of food bom diseases. Proper training to food handlers is

important.
Attitudes of the consumen in Pili> andala arca *ith respect to food hygiene werc poor.

By Pilis in the arca got lo kmm that fixxj handlers and retail outlets owners are very co 

operative. Thcy are *illing to improve the hygienic conditions in their retail outlets and 

Ü\is is important bccause it is cas> to plan a food safcty auarcncss building campaign. 

Food safety av^arcness program should be build through the M()ll office using the skills 

and knovtledgc of ihc Pilis «hich are more acccpied b> the retail commumt>
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Appendix 1
S U M M A R Y  O F  F O O D  P O IS IO N IN G  IN  2 0 0 8  IN  S R I L A N K A
Región l5̂  QUARTER 2008 2nd QUARTER 2008 3ki> QUARTER 2008
Colombo 56 6 26
Gampaha 65 1 32
Kalutara 15 1 4
Kandy 22 17 49

rMatale 2 2 6
Nuwara Eliya 107 3 56
Galle 42 1 0
llambantota 6 1 5
Matara yéL, 0 4
JafTna 2 6 7 "l

i Kilinochchi 0 0 4
Mannar 0 0 0
Vavuniya 6 7 6
Mullaitivu 0 12 1
Batticaloa 17 2 7
Ampara 0 0 283
Trincomalee 1 11 2

1 Kurunegala 2 11 10
Puttalam 3 18 5
Anuradhapura 4 1 4
Polonnaruwa 4 2 15
Badulla 1 12 82 1
Moneragala 10 i 100 6
Ratnapura 42 5 /T n 21 1
Kegalle 0 2 9
Kalmunai 3  n 7 T O \ 6
Total 412 ‘1 --------1 — 1 650

[  M a lb l in i
m - - -  —

Total Food poisoning cases ¡n 2008- 1200 
Colombo District Total Food poisoning cases in



Appeudix 2
Sources and control of food poisoning bacteria

Source Public Health Control l̂ aboratory Control
S a b m m e U a

Rearing method 
Feeding stuff 
Farm hygiene 
Slaughterbouse hygiene

Diagnosis media for stool 
samples, swabs and foods 
Bacterial counte on foods and 
feeds
Biochemical teste 
Seríological and bacteriophage 
typing

Aainuü
Stools, coate, hooves, paws

Food stmff (n iu il origii) 
Meat and poultry,
Foods ng stuff for animáis, 
Egg products, raw milk

Hygiene of production 
Treatment to render the 
storage

Eavlroaant
of food preparation

Cleaning of equípment 
utensils and storage

Water for
drinking and preparation of 
food

Treatment by filtration and 
chlorination

Human
sloots .hand

Care of handling foods 
Avoidance of cross 
contamination firom raw to 
cooked foods
Personal hygiene _____

S » m > k y 4 o c o c * c  m u r e n *

Hu m i
Note, tfaroat. hands. skin. 
lasions

Care in handling foods 
Storage of cooked foods 
Personal hygiene and habite

Domestic inedia for swabs and 
foods
Bacteriological oounte on 
foods

Ao ém I
Cow.goat

Care of mastitis Coagulación test 
Bacteriophage and seríological

JffiS*________________
Food Stuff (dairy) 
Milk. cheeae, cream

Hygiene of milk production 
Heat treatment of milk 
Intcnded to drinking and for 
cream and cheese

Entero toxini dctection 
By immunologica! lechniqucs

C b arid a i 0 f t / H u g e u a

Cooking and cooiing 
tecbniques
Storear of cooked foods

Diagnnrtir media for slool 
«ampie» ano vooo 
uacicnoiogvcav counu on vooo

Foodatuffo 
Meat and poultry 
ffefcydrmed foods

Cleanliness of equipments and 
surfacc»

C  p e r f r t m g e m  counte on suiolsEnvina mr a t 
Of food preparation 
(food and dust) K--  — - ' ~ Scfeologrcal typing 

Emerotosin icstingRana»
itools .

11
L_ - - - - -  —  J
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A atetl
Stools and dust
Ciootriátum boiuünlum
Soil tnd mud 
Físh
Foodstufís
Fish, meat and vegetables

Processing and cooking
Toxic identifícation 
(neutralización test in mice) 
Diagnostic media

B odttut cents mnd otker
RadUusspp
Food stufftcercals) 
Dust and soil

Storage after cooking 
Cleanliness of the 
environment

Diagnostic media 
Bacteriological counts on 
foods
SeroiogicaJ typing 
Toxin detection

Vibrio parakaemotytlcs
Seafoods Waming against eating raw 

físh and other sea foods 
Avoidence of cross 
contaminalion firom raw to 
cooked sea foods

Diagnostic media 
Bacteriological counts on 
foods
Serological typing

CwmkytobmcUr Jefmmi
Animáis Pasleurization Diagnostic media
Water Chlorination Serological typing
Food Mtmtt 
M ttuptiltry

Hygicnc of producción

L& erio mtmocyéoitenes
Food stsfT
Raw and oooked 
plant and animáis

Hygiene of production 
Treatment to render safe 
storage

Diagnostic media 
BacteriologicaJ counts on 
foods
Serological and bacteríophage

________________ _______________ -  ,

E id ro u M it
" of fbod preparation 

FenÉeli emierocoUtlcm

Cleanliness of cquipments and 
surfaces

Swab culture

Food staffii
Raw and cooked

Hygiene of production 
Treatment to render safe 
storage

Cleanliness of equépments and 
surfaces

Diagnostic media 
Bacteriological counts on
foods
SerotopcaJ typing^ .

Environmeni of 
fcod preparation

Humaos 
Animal 
raed stufiT

(¡eneral care in food storage OÍMoaic media 
Bacteriological on
VOO»
S«w»totic»l typim__________,
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A|»|H‘lllfi\ .t

Food Act, No. 26 o f 1990

[C ertified oo 17th Ju ly, 1800]
L .  D.—O. 6 1 / 7 8 .
A » Act to uoulatx amd oovxml th* majtotactote,

IlíPORTATIO», AAUK AMD DXSXSJLBU ZXOSV OV fOOO, TO —> t«  w
a Food ADvxsaarr C o m o tm »  to m  Foco ajtd
D eucs A ct (Cziaptxb 216) asid to fsovxds ros l a T t m
rOMKKCTSD THZREWXTK OS ZNCZDSMTAX. THDUBO.

BE it enacted by tbe Parliam eni o t  tba Deroocratic Sociallat 
Republlc o í Sri L an k i as follow s : —

1. This Act m ay b s citad u  th e Food Act, No. 86 o f  
¡980, and «hall com e tato operatlon on eucb date aa th e  
M iniater m ay appoint by Ordsr publishod In the Goxctte.

Short title 
aad data of

1
PART I

X. (1) No pereon ahall m am ifactnra, import, aall o t
distribute any food—

(a) that has upo o  it any natural cr  added delotartoos 
aubatance w bich rendara it fnjurfcma to bealth ;

PtOhlMtlOB

ot
(b) that is unftt for human canarumptioa ;
(c) that consista in  arbole or tn part oi  any unciosn .

putrid, repugnant, decayed, deoocoposed or dUaaasad

(d) that is sd u lteratad ;
(«) that has in or upon it any added su b sane» tn  

contravent ion o í tha prnvlstana of this Act or any  
regula tion m ade thasauader ; or

(/)  in contra van tion of the p ro d d o a i o í thla Act er any  
regula tion m ade tborenndar.

(2) No peraon ahall m anufacture, prepare, presare  a. 
package or store for sale any Cood undar Inaanftary

(2) No peraon ahall import, aaü ar dArtríbote any ftaod 
manufacturad, preparad, preservad, packagad or atorad b r  
sale lindar inaanftary ooodltlcna.

1  <1) No paonaon ahall labal,
or advertías any fcod in a 
decepiive or lüoaly to «fasta

,'irding Ita characiar, valúa, «uality* <
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2 Food Act, No. 10 o* 1*S0

(2) Any food that ls not tabellad o í pactagcd 
roquired by the regulados* modo under tfkis Act or i \ 
labeiled or packaged aoctrary to »ucb regulation* 
be deemed to be labeiled or packaged coalrary to  

•ubaection (])

•UimUj í
m piUUIIMO-

4. Where a standard ls presoribed for any íood, no persc r. 
«hall Ubel, pockage, mC or advertías any Iood whteb dcc» 
coi coniorxn to that jtardard in such a manner as is likeí; 
to be mistaban for the iood lar which the standard h*u 
bees praacrlbad.

Sala loe 
parposea 
otber than 
human can* 
■ unmUae of 
fmñiMmd
eeflt for
•umptton.

I. No par son aball odütr for aale, espose for sale or k U 
for uae as animal food or for otber purpoaej any food wlnci. 
bat oeen spoilt or renderad unfit for human consuntp: lor 
except with the persuasión of, and in accordance with the 
directions issued by the Ghlef Food Authority or such o4 he: 
peraon authorised by him In writing in that bahalf.

Warraaty g. (!) No manufacturer or a distributor of or a corami.
•ion agent or a dealer in any food shall sell such food !•• 
any vender uniese be siso gires that vendor a warrarty in 
the preearibed íorm in zespect oí the nature su batanea an-* 
quality of that food.

(1) A bilí, ceah memorándum or In volee, in respect c* 
the ni» of any food glvaa by a manufacturar or distribuí* 
of or a conunimion afent or e dealer ts any such food t j  
the vendor of that food. shall be deemed to be a warraaty 
under tbe precedmg provtelena of tMa aeetion in reapact 
that fffod, if aucb bffl, cuta memnranflurn or lavotee con- 
•m*~m • descripción of tbe natura, subetmnee and quality of 
that food.

(9) No menufhctwver or distributor e l ora eoumWor 
agttt or dealar in. any foed riuD under súbasenos (l)gt* * 
a warraoty which la trias.

T. (i)  No 
poetas*- ta* i*® ay fosé (n any 

hM baa lteenaod by the ‘
atall be the

on!
Fbod Autborirr

( ti  No persas aban manufacture, prepare, alore rr .. 
*Ut ¿bhlbuto any food unlew be ls tbe bolla- J  ¿ * *
authoriataf bta ta manufactura prepare. U-*rc 
¿¡atribute any food othevin Iba in KoafiiNt % '
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Ap'EKMMtix 4
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m  tU* A\ kî OOti iVíV-̂ J í\{K1 *t i * íUilftbHt *•* «. íyuil 4 K¥?$i;i H fc?>»4Í i«5 1(1 iíl& ÍW m* W  AíM̂  3»ii1 Ptifalhiffcfit-fi j

|K Kvoty jr«»iKy>.fi tU I-M |>f¥fWftA-WN ííf' #h«*l jn?*«yrM« Mí- ímiV prtffHieoe expíjfcftd *e hflnttteri siiiifchln
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59



I £23nQ¿a ; (I) ' áv g d o o iín  *3©:i &0'j£¿ Dzngd&'J <fa3 §&&& &¡0.p $ 2 )a—iUSO.00.02 ■ 3 A
P íVf.t  J : g¡i30.(I)— G a223T,I K  E k íIUíA.OED1 íb \ R Y  OJP .^ ¿ r P B i Ú W  ÍR ^ P t^ L T C  ÜP SRT ¿A O TC A — I-OftíUOiBiOS1 *

(2) Ths Madtá;U e^AmraStioa roíVñy?ó te» in pju\^gmj>h (1) of ¡regida?, ion 17 and pa^agr&pn (l)-oí i&guiíuon IS, $ha!l com pele oi.'jc.̂ íis a:id éx.aailiia.tirâ  as Sst out 1*]qv?;— - ■ ' ■ . ’'
(cí> í ’hysiqal tíXajiÚKatiüii fojr Sfcin -aiZniant, ■ ■- * . . * . V
{#) 6 si.ooloulturo fc^£¿\yh$r& felte bravie is m loé Cre&yá, TyJ5!k or Mjlk Prüdñafcs. * -
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10. BvíSr-v pcrso.li sugagnut in \¡iia handHrvg of fo’nd uitcncUrf fov seto sbfUí ñor go érigátjsd?— - : * -

■ (ft) G&rfy luüy uyod- iu a .cont.ithjor wjgctíiér ufttJs^ü'ñy a riiolc irOn; wb'i'jh i-hero I& n risk o-l cont.*n nxiufwi; o ii of tlvo i.octciT¡or 
tvjth ívny íive ft.nijLTiíÁ or iiv*» pó'uítvy. o&Mng &!1 sugtí prGCRiiUoi'is so as i-o tivoíci. t;be risk óf GenbOttünn^ion;

( / ? . )  V i &

P a r t  y t t

/ i í t í e r í i r í t e i i ó r t ,

20. I n  i i ü c . - í s  í ^ g j i i l a M o n S ' - -  .  . , -

. Tíaet" aleaos iha Fcort Afit/Ho. 2fi,oí 10SO[ ;
1 Ltfcod." has Hie sárne mofijiíug asín. thr* A.e¡t: .

;f>iandlihg '* roeans any sfcftg© in «hts transió of food íroiu tito plaee-s oGnanüf se ture or otber sour ce of pfigiato fch.6 
consurner ,

-Vejevan-C’Fotfd Autborits- lias thc saíne meaiiiing. as in rJie Aei : .
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A ppendix  6

Data Gathercd hy the Medical Officcr of Health Office in Piliv andala h\ Public Health
•  *  *

Inspector* about Hygienic Conditions in Food Fstablishments

• C'heckcd statements in I'ihkJ estahlishments (Horizontal axis in the table)
1. situated location and environment
2. Food estahlishments building
3. The food preparation urea
4. Hquipments
5. food storage
6. water supply
7. Waste controlling
8. Foods
9. Food handlers' personal sanitation
10. Food handlers’ training
11. Pcrccntage given according to Hygienic conditions in estahlishments

• Food estahlishments checkcd (vertical axis)
• C'ategori/ation rating given tbr checkcd statements from I - 10

> 7-10 giHxi h> gienic condition
> 4-6 satisfactory hygienic condition
> 0-3 poor hygienic condition

• Perccntagc given according to Hygienic conditions in estahlishments
> 70-100° o- “ A” category
> . 1 1 -6 9 ° o - " i r  category
> o- .'0 o o - "C" category
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TT«3 Í Vj

I2-Jarv2007

v >•

h/iy Reí No 
Your Ref No

23

& 3eterio1oqfea.i E xam |riat¿on  o í  w a te r

To.
PHkBokundera 
MOH Office. 
Piliyandáte

Source of sañipie 
Dote of cofecíion 
Date of Receipt 
Appéñranee. of sanpt

Vfeli:
05, 01.07
05. 01.07 
Olear

. ^_¿Orarneier 1 Tesx Method Lirnil Resulta

Aerobia Píate Couní 
ai 30 -C

‘SLS516 ; 1 : 199i Not Releven! 310 ’ Aril j

.........................
Presumpííve Courorm 
Ceunt

SL3 : 014 ; Part 2; 
11938

Less toan 1G/100ml 14:0 ■ /lOOmi

(
Esctienchia cali 
Gouni

SL3: 614 : Pan 2 : 
I-19SS

'Shouid.not.be
deíected/100mí

2 ñ  OOmj

,t: í Os sarrspíe is bacieriologicaüy unsausíactory as drinking water. 
' Thsre is evidence of contamina tion hy faena I bacteria.

3

£\sr\
$  Dr. Karven J Cooray 

Consultan! Microfaioiogisi
Medic3}\¡a¿cratofy TechnologíSt

Dr, Karven- J ^  DAMSTER DB 53 m n ?  •a Y J- Coo^ y m p m :  94-11
Core i- 'MíCfÓ- W»
A'íc2c27D^rc7OÍr<0,OS,StCó)oaíbo8. Ü Insí,tut«

s ^ ? A ÍH A . CQLOMBO 8 . SKI LAMKA 
350. FAX: 9441 -2691495
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A p p ra d it 13:

Data galhered hs finid handlcrs and rctail outlcis

<3ucsltons m IJuesimnnairc numhers sserc gisen attording i»» ansssers 

I . Mand u tU iin^- Mimes a da> -4. Mimes a das -5. Turnes a das *A. tm jucnil)

2  í'aught an> kmd ol di sea se- \c s -I . no* 2

.V I ducal ion les el* A I - I. U 1 A car K-3, nM g«>ne lo sehool-4

4 \u m h e rs  of limes Imnl sersing dishes i*r lontainers are elcancd- issiee a das *2. ihn te  

d a s -3. frequentls-4

$ Numher ni limes ihe ssasie is remos ed-ts%ice*2. ihnce*3. fresjuenils-4 

b.Advanlagers due lo fm d  saléis pm ctises-salcs-l. prol'iis-2. customcr satisfaclion*

3.popular-4
7.lloss ihe íood handlcrs gM lo kmm aNnil íood saféis-PH I-I. lelesisum-2. papcrs-4. 

olhcrs-5

8.Proper imimng-gM-l.mH g*»c-2

( Hsscrs al tonal dala

| :.vcr> ohscrsalMtn gefting A es »»r S o  ansssers f«*r A es-l and gisen

l or esers obsersalum  gising a sside dev.npn««n vscrr valegt*i/cd and gisen numhers

from 1 to 7



A p p c t d il  13: A w ssm c n l »»í IimhJ rctaiIoiV  avsarcncvk on h\£tcnit fond handlinj; 
p ra c lic c  A altitudes lo m rd \  ilran lin c\s o í ihc rciail «nitlds 

ifrtkM u irv  OharoattcHift



Appeadix 13: Asscssmcnt of fond rctailcrs* auarcncsv on hvgicnic food handling 
predices &  altitudes Umards ctcanlincss ol ihc rclail oullcis



Appeadix 13: Asscssmcni of I<mkJ retailcrs' a\sarcncss ihi hsgicnic food handling 
prácticos & altitudes towards cleanliness of thc retail outlcts 
Q u e s tio n n a irc  O tm -rv a fio n *

Rl



Tabulated s ta tis tics: Education Level, Frequency of hand w ashíng

Appendix 14:

Rova: Education Level of the food hendiera
1- Educated up to A/L
2- Educated up to 0/L 
3~Educated up to year 8 
4-Not went to school

Columna: frequency of hand waahing
1- Freequently washes the handa
2- Non frequently waahes the handa

1 2 Al 1

1 20
9.10

1
11.90

21
21.00

2 40
31.63

33
41.37

73
73.00

3 5
20.37

42
26.63

47
47.00

i 0
3.90

9
5.10

9
9.00

¡a i 65
65.00

85
65.00

150
150.00

Ce 11 Contenta: Count
Ll* Expected count

on Chí-Square • 54.288, DF • 3# P-Velue • 0.000 
ihood Patio Chí-Square • 54.846, DF • 3, P-Value

E * 1 celia wtth expected counta lesa than 5

0.000

HOi Education level doea not effect to the hand eaahinq . requency 
H1: Education level effect to the hand waahing frequency 
Becauae P<- reject M0
Education level effect to the hand waahing frequency



Tabulated statiatics: Education Level, Cleanliness of dresainga

Rowa: Education Laval of tha food hendiera

Columna: Claanlinaaa of draaainga
1- Clean draaaaa vearing
2- Unclean draaaaa vearing

1 2 Al 1

1 17
13.16

4
7.84

21
21.00

2 52
45.75

21
27.25

73
73.00

3 21
29.45

26
17.55

47
47.00

4 4
5.64

5
3.36

9
9.00

Al 1 94
94.00

56
56.00

150
150.00

Cali Contanta: Count
Expactad count

Paaraon Chí-Squara • 13.067, Df • 3, P-Valua - 0.004 
Likalihood Ratío Chi-Square - 13.165, Df - 3, P-Valua - 0.004

♦ NOTE 1 calla with axpactad counta laaa than 5

EO: Education laval doaa not affact to the Claanlinaaa of draaainga 
NI: Education laval affact to tha Claanlinaaa of draaainga 
Bacauaa P<- rajact H0
Education laval affact to tha Claanlinaaa of draaainga



Tabulated statistícs: Education Level, Outlet cleanliness

Rova: Education Level of the food handiera

Columna: Outlet cleanlineaa
1- Clean outlet
2- Unclean outlet

1 2 Al 1

1 19
18.48

2
2.52

21
21.00

2 65
64.24

8
0.76

73
73.00

3 39
41.36

8
5.64

47
47.00

4 9
7.92

0
1.08

9
9.00

M I 132
132.00

18
18.00

150
150.00

Cell Contenta: Count
Expected count

Pearaon Chi-Square • 2.546, DF - 3, P-Value - 0.46^
Likelihood Ratio Chl-Square - 3.518, DF • 3, P-Value - 0.318

• NOTE • 2 celia with expected counta 1eaa than 5

HOt Education level doea not effect to the cleanlineaa of the outlet 
NI: Education level effect to the cleanlineaa of the outlet 
Becauae P>* cannot reject H0
Education level hae no effect to the cleanlmeae of the outlet

S4



Appendix 15:

( ’uslomer dala \sas gathered ahout liwd saféis

1. Anssser lo ihc t|ucslion- Yes-1. No-2

2. If cuslomer concern on
( Icanliness o! finid-f 

C'lcanlincss of'the place bus the foods-2 

I ood handlers dress cleanliness-3 

I ood handler’s personal hygiene-4 

(.‘Icanliness in finid sersing-5 

Slorage cleanIiness-6

3. Mase caughl finid borne illnesses

Yes-I No-2
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