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Abstract

Food security in terms of adequate quantity and quality of food to lead a
healthy life must be considered as the prime function of a food system. This
study aimed to investigate the microbial quality of street-vended foods and
the factors predisposing to their contamination. Interviews were conducted
using a pre-tested questionnaire to collect data from 110 street vendors on
their profile and hygiene practices. Standard methods were used for the
enumeration of total bacterial counts and identification of Staphylococcus
aureus and Escherichia coli. Examinations were made of 173 menu items,
classified as snack foods, main dishes, sauces, and cold dishes. The microbial
quality of most of the foods was within the acceptable limits (less than 5.0
logyo cfu/g), but samples of buko juices, fruit salads, burger bun with
spaghetti, and pansit with pork had unacceptable levels of contamination
with a total mean log;, cfu/g of 7.1, 7.0, 6.1, and 6.0 respectively. S. aureus
was detected in 104 food samples (60.1%) and 69 contained E. coli (39.9 %).
Time and temperature abuse, exposure of food to flies, and poor hygiene
practices during preparation and serving were likely the risk factors for
contamination. Vendors have to receive education and training on food
hygiene to improve the safety of street foods in Ozamiz City and thereby
heighten the safety of consumer.

Keywords: bacteria, food contamination, food handling, food services, risk
factors
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Introduction

Foodborne illness is a major international health problem
which influences an estimated 30% of individuals annually (Powell,
2010). Meals prepared outside of the home are a risk factor for
obtaining foodborne illness and have been implicated in up to 70% of
traced outbreaks. The problems of food safety in the industrialized
world differ considerably from those faced by developing countries.
Whereas traditional methods are used for marketing fresh produced in
the latter countries, food processing and packaging are the norm in
industrialized countries. In developing countries, a large proportion of
ready-to-eat food is sold on the streets (Faruque et al., 2010).

The Food and Agricultural Organization (FAO) defines street
food as a wide range of ready-to-eat foods and beverages prepared
and/or sold by mobile or stationary vendors and hawkers especially on
streets and around public places (Dardano, 2003; Nirathon, 2006;
Faruque et al., 2010; Cho et al., 2011; Monsterjc, 2013). Such foods
feed millions of people daily with a wide variety of foods that are
relatively cheap and easily accessible. In selling snacks, complete
meals, and refreshments at relatively low prices, vendors provide an
essential service to students, workers, shoppers, travelers, and people
on low income (Rheinlénder et al., 2008). People who depend on such
food are often more interested in its convenience than in questions of
its safety, quality and hygiene. However, the World Health
Organization (WHO) undertook a survey in over 100 countries to
assess the situation with regard to street-vended foods. The survey
noted that majority of countries reported contamination of food that
contributes to food-borne disease (Donkor, 2009; Bhowmik, 2005).
This was partly due to the fact that infrastructure development was
relatively limited, with restricted access to potable water, toilets,
refrigeration and washing and waste disposal facilities (Muzaffar,
2009). Moreover, registration, training and medical examinations were
not among the selected management strategies (Martins, 2006). One of
the frequent problems in the sale of street foods is their actual and
potential hazard caused by bacterial contamination (Mufioz de Chavez
et al.,, 2000). The Caribbean Epidemiology Centre (CAREC, 2002)
reported that there were 2597 reported cases of foodborne illness in
2000 and 1905 cases in 2001. The Centers for Disease Control (CDC),
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Atlanta has estimated that about one-third of the inhabitants in the
United States acquire a food borne disease annually (Griffiths, 2002).
A rise in notified cases of food poisoning has occurred across most of
Europe and North America; in particular, in the incidence of microbial
food poisoning of animal origin (Miles et al.,1999). Over 2 million
cases of foodborne diseases occur in Canada each year, many of the
cases consist of mild symptoms and are often mistaken for the
'stomach flu' (Halton Regional Health Department, 2001).

Urbanization has resulted in proliferation of street food vendors
and hawkers as the movement of people from rural to urban areas has
led to the need to feed large numbers of working people away from
their place of residence. With the increasing pace of urbanization in
Ozamiz City, street food vending is a popular type and distinctive part
of a large informal sector providing the vendors with a means to
sustain their livelihood. It is commonly viewed in public places
particularly in busy streets. The most common street foods in Ozamiz
city include fishballs, tempura, barbecued pork, pig's blood or dried
chicken blood (colloquially, Betamax after its rectangular shape
resembling the Betamax tape), chicken heads (helmet), chicken feet
(adidas) (List of street foods, 2013), ( chicken intestines (isaw), taho (a
type of soft beancurd served with syrup), burgers, fruit salad, coconut
milk drink (buko juice), hotdogs and hot cakes.

While the importance of street-vended food is not to be negated
as an important source of nourishment as well as income and work
opportunity offered for the informal sector, the safety of the food is a
particular problem, especially from a microbiological point of view.
Investigating the profile of street food vendors, hygiene practices as
well as the microbial quality of street-vended foods are vital to ensure
consumer safety considering the epidemiological link between street
foods and food borne diseases. Strategies for improving street food
safety can only be developed after appropriate studies and other
information on local foods, conditions and practices will be obtained.
However, in Ozamiz City, studies on street-vended foods were limited.
This study was conducted to assess the microbial quality of street-
vended foods and analyze factors that could predispose foods to
contamination as part of the major concerns of public health, and a
focus for the City Health Office (CHO) to raise public awareness.
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Materials and Methods

Data Gathering Procedure

Prior to starting the investigation, the research team asked
approval from the CHO and explained the aim of the study. The street
food vendors were included in the study after the CHO gave their
approval and they were assured total confidentiality. The purpose of
the study was explained to the individual vendors involved. A
structured questionnaire was used to gather the necessary data on the
profile of the vendors, personal hygiene, food handling practices and
care of equipment. Vendors were interviewed using a questionnaire
that was translated into Cebuano.

Study Population and Sample Collection

There were approximately eight vending sites namely: Ozamiz
City National High School, three tertiary educational institutions (MU,
Medina College and LSU), three major streets (Rizal Avenue, Juan
Luna, Zamora) and Ozamiz City Central School. They are among the
busiest street-vended foods in Ozamiz City (Figure 1). The people in
charge of the vending points (subsequently referred to as the vendors)
were the main subjects of the study. A total of 110 vendors from a
random selection were included in the study. Food items
(cooked/uncooked) prepared and/ or sold by 41 ambulant, and 69
stationary vendors were collected for microbial analysis. The ambulant
incorporates the so-called semi-static vending unit in which the selling
unit is removed after a relatively long period of selling.

Samples of about 50 g of each food on sale were placed in
separate sterile containers and transported to the laboratory
immediately right after collection.
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Figure 1. Street-vended food sampling sites in Ozamiz Clty, Phlllpplnes.

Microbial Analysis of Street Food
Microbiological analysis was performed in Misamis
University, Natural Science Laboratory. Identification of
microorganisms was limited to its possible taxonomic classification.
Standard microbiological methods were used, according to
South African Bureau of Standards (SABS) ISO methods with some
modifications. Summaries and modifications of the methods follow:

Total Aerobic Plate Count and Identification of Bacteria

The total aerobic plate count is intended to indicate the level of
microorganisms in a product. Portions of food weighing 10 g were
diluted at 1:10 with 90 ml peptone water and placed in a Stomacher for
2 minutes. Further tenfold serial dilution was made and examined by
means of the pour plate method. All dilutions were plated, using Plate
Count Agar (PCA), according to SABS ISO method 4833:1991
(Martins & Anelich, 2000a). The plates were incubated at 35°C for 48
hours, and duplicate plates containing between 30 and 300 colonies
were counted. Average counts obtained were expressed as colony
forming units per gram of food (cfu/g) by multiplying the number of
bacteria by the dilution.
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Staphylococcus aureus

Gram staining procedure was used to describe bacterial
morphology. Staphylococci are spherical Gram-positive bacteria that
occur in microscopic clusters (Todar, 2012). S. aureus forms a fairly
large yellow colony on rich medium while S. epidermidis has a
relatively small white colony (Todar, 2012). Staphylococcus aureus,
‘(staph)’, is a bacterium commonly found on the hands, mouth, skin,
or nose of food handlers.

Escherichia coli

Coliforms are Gram-negative rods that produce acid and gas
from lactose during metabolic fermentation. The coliform group
includes species from the genera Citrobacter, Klebsiella, Enterobacter,
and E.coli. E. Coli can be differentiated from most other coliforms by
its ability to ferment lactose in the fecal coliform test, and by its
growth and color reaction on certain types of culture media (Siegrist,
2013). Presumptive, Confirmatory, and Completion tests were done
successively to determine E. Coli following the standard methods.

In Presumptive test, each set of volume (10 pL; 100 pL; 1000
uL) of the food samples was inoculated into three large test tubes each
containing lactose broth and inverted Durham tube. The tubes were
incubated for 24 hours at 37°C. The presence of air in each of the
Durham tubes indicated a positive result for coliform contamination. A
confirmatory test was done for samples that showed positive results
using Brilliant Green Lactose Bile Broth (BGLB) inverted in Durham
tube. Samples that showed positive results in Confirmatory test were
inoculated in the Eosin Methylene Blue (EMB) agar plates for
Completion test using the streak plating technique. The plates were
incubated for 48 hours at 37°C. The presence of colonies with green-
metallic sheen indicated the presence of E coli.

Data Analysis

The data was systematically organized and analyzed using
Epilnfo version 6 software. It is a public domain statistical software
for epidemiology that allows for data entry and analysis. The values
that were obtained for cfu/g of food were transformed into log,
values. Foods were classified as having no-to-low risk of transmitting
pathogenic bacteria if the total count is less than 5.0 log;o cfu/g. A
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classification of medium-to-high risk corresponded to values of at least
5.0 logyo cfu/g for total.

Results and Discussion

Profile of street food vendors and hygiene practices

Both men and women were involved in street-food vending
and whether men or the women dominated the trade, vary from one
country to another. In this study, it revealed that street food trade in
Ozamiz city was conducted by both males (38.2%) and females
(61.8%) (Table 1). Although most of the vendors were women, it was
found out that men and women divided their tasks and
responsibilities. Women cooked the food to be sold later in the day
while the men were responsible for buying all that was necessary for
preparation of the food or vice versa. Similar results were reported in
other countries (e.g. Nigeria, Ghana, Uganda and Kenya, south
Africa) including Botswana, in which the majority of vendors are
women who balance the income-generating opportunities of street
vending with traditional household and child care duties (Bobodu,
2010; Mwangi et al., 2002: Mensah et al., 2002: Martins & Anelich,
2000b). In Mexico City (Mufioz de Chavez et al., 2000) division of
labor was pronounced. Women worked an early shift in the stall, until
about noon, when the men took over and stayed late. Men were
responsible for cleaning the stalls and the cooking equipment in the
stall while women washed the utensils and dishes at home.

In this study, the age range of vendors was between <20 -70
years with a majority being in the age group of 20-29 (39.1%) and
30-39 (26.4%) respectively. Bhat and Waghray (2000) reported that
the average age of the vendors in Asian countries was 20-45 years.
Most of the vendors (60.9%) had a secondary school qualification,
but 7 (6.4%) had no formal schooling nevertheless; they exhibited
good hygiene behavior as indicated by the high prevalence of hand-
washing and personal care.
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Table 1. Profile of the street food vendors and personal hygiene.

Parameter Frequency (n=110)
Age (years)
<20 15 (15.5)"
20-29 43 (39.1)
30-39 29 (26.4)
40-49 8(07.3)
50-59 11(10.0)
60- 69 2 (01.8)
Sex
Female 68 (61.8)
Male 42 (38.2)
Educational Attainment
None 7 (06.4)
Primary school 17 (15.5)
Secondary school 67 (60.9)
Diploma/certificate 8(07.3)
Tertiary 8 (07.3)
College Graduate 3(02.7)
Personal hygiene
Hands washed at least three times daily 59 (53.6)
Hands washed more than three times daily 48 (43.6)
Hands were not washed throughout the day 3(02.7)
Clean clothes 77 (70.0)
Fingernails cut 67 (60.9)
Hair covered 12 (10.9)

* Figures in parentheses are percentages.

Vending operation and vending site hygiene

There were two major types of vending units involved in this
study: the ambulant (37.3%) and the fixed or static (62.7%) vending
unit (Table 2). In ambulant vending unit, the vendor does not have
fixed premises but moves from one location to another. The
stationary or fixed vending unit is permanently located. The major
advantage of being mobile is accessibility to the buyer. This
advantage makes the mobile vendor less dependent on location.
However results showed that fixed or stationary vending units tend to
be higher than the operation of their ambulant counterpart. This
might be because mobility limits the amount of food that is carried
due to the weight of goods and the majority of the vendors were
female. Similar results were reported in Ghana (Mensah et al., 2002),
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Singapore (Acho-chi, 2002) and Dhaka (Muzaftar, 2009) in which
most of the vending units were stationary.

Table 2. Characteristics of vending operation and site hygiene.

Parameter n
Type of Vendor
Ambulant 41 (37.3)"
Stationary 69 (62.7)
Type of vending site
Chop bar (protected) 5(04.6)
Open air 80 (72.7)
Schools 25 (22.7)
Proximity of the vending area
Drainage 67 (60.9)
Sewerage 10 (09.1)
Manhole 10 (09.1)
Dustbin 10 (09.1)
Toilet 3(02.7)
Others (specify)near seawall, 10 (09.1)
near school
Vending site hygiene 7 (06.4)
Much litter 49 (44.5)
Some litter 19 (17.3)
No litter 22 (20.0)
Litter bin available 13 (11.8)

Stagnant water on ground
* Figures in parentheses are percentages.

People bought street foods held in open or protected
structures. Although 60.9% of the vending areas were near drainage,
only seven (6.4%) were classified as very dirty. In the Philippines,
the government took a decision to legalize street vending and decided
to issue the vendors with identity cards and allow them to ply their
trade in certain areas (Vanzi, 2001). A memorandum of understanding
(MoU) was signed by the department of interior and local
government, department of labor, department of trade and industry
and the league of provinces. The MoU mentions that the vendors’
associations would be encouraged to take on the responsibility of
regulating street vendors by ensuring cleanliness on the streets and
proper hygiene (Bhowmik, 2005). The present study identified a
number of factors that could reduce the risk of contamination. An
example was the sale of food in chop-bars. These were usually

wooden structures, which may be completely or partially enclosed.
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There was an area for food preparation and most foods sold in these
facilities are freshly prepared or reheated. It was observed that food
sold in schools near drainage without covering carried the highest
risk of transmitting bacteria. A study on foods sold in Bangladesh
schools showed unacceptable levels of bacteria (Al Mamun et al.,
2013).

Food Handling Practices and Care of Equipment

Food-handling practices that could affect the microbial quality of
street foods are indicated in Table 3. Fifty-five (55%) of the 110 vendors
cooked food on morning sale, 17.3% cooked food while cooking, and
32.7% cooked food well in advance of consumption. Seventy-seven
percent (77%) served food with spoon, fork or stick, and 48.18% served
food into a cup or plate. However, a considerable percentage (73.6%)
served food with bare hands and 46.36% of the foods were exposed to flies.
Most of the vendors used clean water in washing of crockery (68%). It was
found out that the use of a fork or spoon to serve food reduced the level of
contamination while the use of bare hands resulted in an increase. Vendors
were carriers of a variety of bacterial enteropathogens (Mensah et al.,
2002). Poor personal hygiene can facilitate the transmission of these
pathogens via food to humans. The serving stage is a critical point in the
street food industry. Enteropathogens can survive on the hands for three
hours or longer (Mensah et al., 2002). E. coli was detected in hand
washings of high-income and low-income mothers in India at levels of 7.0
+ 4.2 logl0 cfu/ml, and 9.0 + 5.7 logl0 cfu/ml, respectively (Marthur &
Reddy, 1983).

Microbiological Analysis

A total of 173 menu items, classified as snack foods, main dishes,
sauces, and cold dishes (Figure 2) were examined for the presence of S.
aureus and E. coli, and the total aerobic plate count (TAPC). Most foods
were within acceptable limits, i.e. <5.0 logl0 cfu/g for total counts. Of the
173 food samples, 104 (60.1%) contained S. aureus and 69 (39.9%)
detected with E. coli (Table 4). A large proportion of main dishes (rice,
boiled pickled fish with vegetable, mix vegetables with coconut milk,
braised pork belly, spicy chicken with coconut milk) were the least
contaminated with <5.0 logl0O cfu/g for total counts. There were few
S. aureus detected in some of the samples and no E. coli in any of these
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foods. Boiled pickled fish with vegetable (fish paksiw) is a saltwater fish
cooked with vinegar or lemon juice, garlic, onions with little or no oil and
as little water. This traditional food preparation technology produces an
environment that inhibits various diarrheal pathogens. The contamination
of this food possibly occurred during serving. Rice and mix vegetables with
coconut milk were prepared by boiling, a temperature range that kills most
bacteria, and was served hot, a factor accounting for the relatively low
levels of bacteria in this product. If care is taken during serving, microbial
quality can be markedly improved (Manguiat & Fang, 2013). The scooping
of rice and mixed vegetables with coconut milk into bowls or polythene
bags might be the influence in the contamination of these foods.

Table 3. Food handling practices and care of equipment.

Parameter

Food handling practices

Food cooked well in advance of consumption 36 (32.7)"
Food cooked on the morning of sale 55 (50.0)
Food cooked during sale 19 (17.3)
Cooked food sold from a cooking pot 25(22.7)
Cooked food scooped into bowls or polythene bags 50 (45.5)
Food sold from mesh protection 28 (25.5)
Food kept on cooking fire during sale 29 (26.4)
Food sold from the tray with covering 67 (60.9)
Food sold from the tray with no covering 33 (30.0)
Food reheated before sale 27 (24.6)
Food exposed to flies 51 (46.4)
Food handled at ground level 13 (11.8)
Serving of food
Food served with fork/spoon/stick 77 (70.0)
Food served with bare hands 81 (73.6)
Food served into cup/plate 53 (48.2)
Food served into paper/leaves/plastic 47 (42.7)
Cleaning of crockery

Water with soapy appearance 17 (15.5)
No soap used 5(04.6)
Water with oily appearance 13 (11.8)
Water with dirty appearance 7 (06.4)
Clean water used 68 (61.8)

? Figures in parentheses are percentages.
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Figure 2. Images of street-vended foods encountered in the study.

A. Banana coated with flour H. Camote cue 0. Isaw & Pork barbecue V. Taho

B. Banana cue I Casava cake P. Boiled egg coated with flour  W. Ground banana coconut cake
C. Banana turon J. Chicken feet (Adidas) Q. Pansit w/ pork X. Braised pork belly (humba)
D. Betamax K. Chicken head R. Dried chicken Skin Y. Boiled pickled fish

E. Rice cake (Bibingka) L. Fishball S. Steamed cassava cake Z. Fruit Salad

F. Sticky Rice Cake (Biko) M. Hotcake T. Tempura AA. Buko Juice

G. Burger bun w/spaghetti N. Hotdog U. Lumpia BB. Ice cream
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Table 4. Total bacterial counts [Mean log,, cfu/g (ml) + standard
deviation for foods with at least 3 samples & log;, cfu/g (ml) for 1
food sample] and Presence of S. aureus and E. coli in street-vended
foods, Ozamiz City.

Food Item n total counts S. aureus E.coli
SNACK FOODS
Banana coated with flour 3 4.4+0.32 +(3) +(1)*
Banana cue 5 4.6£0.75 +(3) +(3)
Boiled egg coated with flour 5 4.3+0.19 +(2)
(kwek-kwek)
Burger bun with spaghetti 6 6.1+0.63 +(4) +(4)
Butchi 3 4.5+0.62 +(1) +(1)
Camote cue 3 4.60.66 +(1) +(1)
Cassava cake 3 4.840.43 +(2) +(2)
Chicken feet (4didas) 6 4.9 +1.06 +(6) +(4)
Chicken head (helmet) 6 4.940.23 +(2) +(3)
Chicken intestine (isaw) 7 4.4+1.00 +(2) +(2)
Deep fried lumpia wrapped banana 5 4.4+0.69 +(3) +(2)
(turon)
Dried cassava with sticky coconut 3 4.3+0.09 +(3)
milk tappings (keping)
Dried chicken skin (proben) 3 4.2+0.21 +(1)
Fishball 7 5.1%£1.25 +(5) +4)
Hotcake 3 3.9+0.86 +(1) +(1)
Hotdog 5 4.9+1.33 +(3) +(2)
Pansit behon with pork 3 6.0+1.10 +(1) +(3)
Pig’s blood or dried chicken blood 5 5.0£2.58 +(5) +(3)
(betamax)
Popcorn 5 5.4£1.20 +(2) +(5)
Pork barbecue 6 4.0+0.23 +(3) +(4)
Rice cake (bibingka) 3 4.4+0.56 +(2) +(1)
Sticky rice cake (biko) 3 4.34+0.09 +(1) +(2)
Steamed cassava cake (puto cassava) 3 4.8+1.16 +(1) +(1)
Siomai 3 4.7+1.83 +(2) +(1)
Tempura 4 5.7£1.09 +(4) +(3)
Banana cupcake 1 4.100371 +
Cheese Stick 1 4.460898 +
Chicken lumpia 1 4.158362 +
Lumpia shanghai w/ veg. 1 4.31597 +
Ground banana coconut cake (yang) 1 3.982898 +
Salted peanut 1 4.049218
Soy/beancurd pudding (taho) 1 4.152288 +
MAIN DISHES
Boiled pickled fih (fish paksiw) 3 3.8+0.72
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Table 4 continued: Total bacterial counts [Mean log;, cfu/g (ml) £ standard
deviation for foods with at least 3 samples & logy, cfu/g (ml) for 1 food
sample] and Presence of S. aureus and E. coli in street-vended foods,
Ozamiz City.

Food Item n Total counts S. aureus E.coli

Braised pork belly (pork humba) 3 4.1+0.12 +(3)
Mix vegetable with coconut milk 3 3.9+0.44 +(1)
Pork blood stew (dinuguan) 3 4.1+0.14 +(1)
Rice 5 3.5+0.21 +(2)
Spicy chicken with coconut milk 3 4.1+0.66
(halang-halang)
SAUCES & COLD DISHES
Coconut milk drink (buko juice) 10 7.1+1.63 +(9) +(8)
ice cream 5 4.1+£0.25 +(2) +(1)
Fruit salad 9 7.0£2.06 +(9) +(7)
Shake 6 4.1+£0.83 +(4) +(2)
Sauces 5 3.8+0.45 +(3) +(2)

TOTAL 173 + (104 or +(69 or

60.1%)  39.9%)
? Figures in parentheses are a number of food samples that showed a positive result.

Considerable items of snacks foods were contaminated with
unacceptable levels of bacteria classified as medium-to-high risk
corresponded to values of at least 5.0 log10 cfu/g for total counts. Majority
of the foods showed positive results for S. aureus and E. coli (Figure 3).
These foods were burger bun with spaghetti, pansit behon with pork,
fishball, tempura, and popcorn. The preparation of burger bun with
spaghetti involved steaming and placed in polythene bags with bare hands.
Pansit behon with pork was prepared by frying the mix behon and pork
then served in a platter/bowl with a spoon or fork. It was observed that
these foods were cooked well in advance of consumption. Time and
temperature abuse are said to be the major factors that contribute to food-
borne disease (Rane, 2011; Harrington, 2010; Shimoni et al., 2006;
Bhowmik, 2005). In the Philippines, it was established that meat-
containing dishes were the common causes of the outbreaks, with spaghetti
as the leading food vehicle (Azanza, 2006). Similar results were reported in
OZFOODNET (2011). The consumption of pansit (rice noodles with
shrimps, meat and vegetables), a similar street food, has been associated
with cholera in Manila (Lim-Quizon et al., 1994). In 2000, Godoy reported
food poisoning outbreak due to the consumption of spaghetti a la carbonara
caused by Salmonella enteritidis.
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Figure 3. Images of microbes observed in street-vended foods. (A=used

in total aerobic plate count; B=gram-staining result; C & D=EMB
Completion test for £. coli results)

Both fishball and tempura were prepared by deep-frying and
served in a tempura rack or in a plate, stick or foil box. Popcorn is a
corn in which the kernel when exposed to heat are exploded into large
fluffy masses after frying packaging was done in a plastic or
cellophane with bare hands. Hygiene during handling and cooking of
street foods was observed. It was noticed that vendors who sold these
snacks did not wash their hands because they did not have enough
water. None of the vendors and the assistants did practice good
personal hygiene; gloves, uniforms, and aprons were not in use and
only few of them cover their hair (10.9%). This might be an indication
of potential contamination during serving of the cooked food by the
vendors, or cross-contamination by working surfaces and/or utensils.
Hanashiro et al. (2005) in Sao Paulo city, Brazil and Faruque et al.,
(2010) in Bangladesh examined microbiological quality of selected
street foods and observed that personal hygiene of vendors during
handling and cooking is very important as it causes serious health
hazards to the consumers.

Coconut milk drink (buko juice) and fruit salads carried the
greatest risk of transmitting pathogens. In general, bacterial counts

118



Evaluation of Street Food Vending N.D. Canini, J.J.O. Bala
in Ozamiz City E.N. Maraginot & B.C.B. Mediana

were high with a total mean log10 of 7.1 and 7.0 respectively. These
foods were vastly contaminated with S. aureus and E. coli. The high
levels of contaminants in buko juice and salads were expected. These
foods were prepared in advance of consumption and served using bare
hands in a plastic cup or glass with a straw. It was also observed that
vendors often talked while serving the foods. Moreover, milk and
water were part of the ingredients of these foods. Milk is one of the
most versatile ingredients among cooks and a staple in most
households. However, as an animal product that is full of nutrients,
there are several infectious diseases associated with microbe-
contaminated milk and milk products (Koo, 2008). E. coli can also be
found in contaminated water and milk (Crawford, 2010). These
findings call for a careful analysis before the preparation and sale of
these street foods.

Conclusion and Recommendations

The findings indicate that street food vendors in Ozamiz City
practiced minimal hygienic and sanitary practices. The hygienic
practices in question included personal hygiene, food preparation,
handling practices and care of equipment. A large proportion of main
dishes (rice, boiled pickled fish, mix vegetables with coconut milk,
braised pork belly, spicy chicken with coconut milk) were the least
contaminated but samples of cold dishes (coconut milk drink, fruit
salads) had wunacceptable levels of contamination. This study
recommends that every vendor, helper or food handler has to undergo
proper training with regard to basic food hygiene, knowledge of
preservation, storage of food, lapse time between preparation and
dispensing of food items to the consumers. This is to ensure that they
follow the required rules of food safety, hygiene practices and
sanitation. The government has to invest in the street food industry as
it provides employment, cheap food, and a wide variety of foods for
the urban dwellers. There is a need for stricter implementation of the
food sanitation code, licensing of street food vendors and issuing
health cards. In order to maintain the benefits of street-vended food
system while assuring the safety of the food sold authorities need to
develop a policy aimed at assisting, controlling and maintaining the
street food sector. The policy developed has to respond to an integrated
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consultation with vendors and consumers if it is to meet the needs of
each of the partners in food safety (government, consumers and
vendors).

There is a need for further study on foods classified as medium
to high risk that include the total counts of coliform, S. aureus, E. coli,
B. cereus, Salmonella and other food-borne microorganisms.
Determinations of these types of bacteria act as a quick index of
acceptability of food for human consumption.
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