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ABSTRACT
Fruit juices are well recognized for their nutritive value, mineral and vitamin content and are common in
many tropical countries. Fresh products like fruits and vegetables are the normal part of the human diet
and are consumed in large quantities in most civilizations. The main purpose of this study was to isolate
and identify bacteria from fresh juice prepared in cafeterias and restaurants. Thirty Samples of Avocado
and Mango locally prepared fruit juices were collected randomly from different restaurants and cafeterias
of Axum town. All data were analyzed through differential statistics and results were expressed by
numbers, tables and percentages. Microscopic investigation for Gram reaction and morphological features
of suspected colony was determined using standard method of Gram‘s staining. Most probable the results
in number showed that, in Mango and Avocado sample, sample 10-1 was most contaminated with a count
of 150 and 120 coliforms per 100 ml of the juice sample, respectively. The second highest contamination
was seen in juice sample 10-2 with a count of 100 and 100 coliforms per 100 ml of Mango and Avocado.
The importance of personal hygiene, storage of fruit at cold temperature, using boiled water for diluting
the juice or to use clean equipments should be informed to people involved in preparing and handling of
fruit juices.
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1. Introduction
1.1 Background of the study
Fruit juices are well recognized for their nutritive value, mineral and
vitamin content and are common in many tropical countries. Fresh
fruits are essential components of the human diet and there is
considerable evidence of the health and nutritional benefits associated
with the consumption of fresh fruits or their juices (Shakir et al., 2009).
Most fruits contain bacterial counts up to 1.0 X 105 cm2 on their
surfaces. Improper washing of fruits add these bacteria to extracts
leading to contamination. In addition, use of unhygienic water

preservation without refrigeration, unhygienic surroundings often with
swarming houseflies and fruit flies and airborne dust can also act as
sources of contamination. Such juices have shown to be potential
sources of bacterial pathogens notable E. coli 0157:H7, species of
Salmonella, Shigella and Staphylococcus aureus (Joy Lewis et al.,
2006).
Freshly squeezed juices are simply prepared by extracting the liquid
and pulp of mature fruit usually by mechanical means or Blenders.
Prior preparation of fruit to avoid bitterness of skin or to remove large
stone such as mango, avocado and pineapple followed by separation of
juices and pulp by blender. The final product is an unfermented,
unqualified, untreated juice, ready for consumption (Melbourne, 2005).
However, as a consequence of inappropriate manipulation and storage
conditions, both pathogenic and/or deteriorative microorganisms may

* Corresponding author: Addisu Desalegn Tel.: +251945483875; fax: +251912375827
E-mail address: addisubiotech@gmail.com
Peer review under responsibility of board of IJIIT.

IJIIT/ – see front matter ©2012editor.ijiit. Hosting by AGSI Publications. All rights reserved.
http://www.ijiit.net

Addisu et al.,
contaminate a product, thus increasing the risk of microbial diseases
and spoilage (Beuchat, 1996; Diaz-Cinco et al., 2005). In fact, the
number of outbreaks and cases of illness caused by consumption of
fresh cut fruits and unpasteurized juices has increased in the last years
(Harris et al., 2003).
Quality losses in fresh cut fruits and unpasteurized juices may occur as
a consequence of microbiological, enzymatic, chemical, or physical
changes. Safety and quality losses by microbiological causes are very
important due to two reasons: first, because they constitute a hazard for
consumers by the possible presence of microbial toxins or pathogenic
microorganisms in the product, and second, by economic losses as a
result of microbial spoilage. Many food preservation strategies such as
chilling, freezing, water activity reduction, nutrient restriction,
acidification, modified atmosphere packaging, fermentation, non
thermal physical treatments or the use of antimicrobials have been
traditionally applied to control microbial growth (Davidson, 2001).
1.2. Statement of the Problem
Fresh products like fruits and vegetables are the normal part of the
human diet and are consumed in large quantities in most civilizations.
Traditionally, fruits and vegetables have been regarded as
microbiologically safer than other unprocessed food items such as
meat, milk, eggs, poultry and sea food. These products are rich in
carbohydrates and poor in proteins with pH value from 7.0 to slightly
acidic and provide a suitable niche to several bacteria, yeasts and
moulds (Wiessinger et al., 2000; Trias et al., 2008).
Contaminated fruit juices sold in restaurants, cafes and even road side
stalls are sometimes unacceptable for human consumption and create
significant health problems (Lewis et al., 2006). However, in most
parts of Ethiopia continuous assessment of food safety has not been
conducted on fruit juices that has been prepared in restaurants and
cafes. Therefore, this study was tried to determine the bacteriological
safety and quality of fruit juices prepared in Axum town.
1.3. Objectives of the Study
1.3.1. General Objective
The main purpose of this study was to identify the bacteria isolated
from fresh juice prepared in cafeteria and restaurants in Axum town.
1.3.2. Specific Objectives
1. To evaluate bacteriological information from prepared
unpasteurized fruit juices.
2. To isolate and identify selected pathogens associated with
food borne illnesses.
3. To assess the contamination of processing and handling of
prepared unpasteurized juices.
1.4. Scope of the Study
The study was conducted in Aksum University. This study was mainly
focused on isolation and detection of bacterial strains from fresh juices
prepared in different cafes and restaurants in Axum town because most
of the society of Axum town including the tourists widely used the
fresh juice prepared on the town and are highly affected by various
diseases caused by some contaminations present during preparations.
1.5. Significance of the Study
This study used:
 To create awareness of the people about the use of fresh
juice.
 To identify which strain of bacteria is found in the fresh
juice.
 To assess the handling and processing of fresh juice during
preparation.
1.6. Limitation of the Study
Some deficiencies of the current study show as follows:
The reliability of the finding of any study depends on the sample size
of the study subjects. However, this study conducted on small size of
study subject due to various reasons. It would have been better to
identify E.coli isolate up to strain level which would not be done in the
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present study due to time limits and absence of the required media and
materials. Therefore, we cannot state with confidence whether the
isolates were enterotoxogenic or not.
Our study focus only on bacterial quality, the effects of fungus on
unpasteurized fruit juices was not stated. Money and Internet access are
another shortage during conducting of the research work.

2. LITERATURE REVIEW
2.1. Fruit Juice
Fruit juices are unfermented but fermentable products obtained from
fresh, ripe and healthy fruits (Republic of Turkey Ministry of
Agriculture and Rural Affairs General Directorate of Protection and
Control, 2006). They are also known as very good sources of vitamins
and minerals (Kabasakalis et al., 2000; Bates et al., 2001). It is the
aqueous liquid expressed or extracted from one or more fruits or
vegetables, purees of the edible portions of one or more fruits or
vegetables, or any concentrates of such liquid or puree (FDA, 2002).
2.2. Composition of Fruit Juice
The major component of the fruit juice is water. The other most
common constituent is carbohydrates which comprise sucrose, fructose,
glucose and sorbitol. Also, limited amount of protein and minerals are
found in fruit juices. However juice contains no fat or cholesterol. If it
is not added, no fiber content can be observed (American Academy of
Pediatrics Committee on Nutrition 2001). Fruit juices are known as
considerable sources of ascorbic acid (vitamin C).Their consumption
has been increasing during last year’s (Kabasakalis et al., 2000).
Especially citrus fruits and juices are good sources of ascorbic acid,
folic acid, vitamin B1, thiamine and potassium. It was noted that a cup
of citrus juice (240 ml) provides vitamin C in the quantity of more than
daily requirement (Bates et al., 2001).
2.3. Water Supply
Water used in processing establishments must be clean unless it is used
solely for fire protection or auxiliary services and there must be no
connection between the system for that water and the system for
potable water. Potable water, hot and cold under pressure, should be
provided (Canada food agency, 2001).
The other serious problem associated with food borne illness is
unhygienic water supply that may be used for dilution of fruit juices.
According to research conducted in Visakhapatnam City, India, over all
the results of the study indicate that all street vended fresh fruit juices
in many parts of the city showed contamination with faecalcoliforms
and faecal streptococci. It is contended that contamination is mainly
due to poor quality of water used for dilution as well as prevailing
unhygienic conditions related to washing of utensils and maintenance
of the premises. The location by the side of a busy road with heavy
vehicular traffic or by the side of the waste disposal system and
overcrowding seem to add to the contamination. Such locations should
be avoided for establishing a street vender juice shop. Lack of sanitary
conditions in street vended juice shops and the occurrence of
pathogenic E. coli O157:H7, Shigella and S. typhimurium is alarming
enough for an immediate action by the suitable agency. Regular
monitoring of the quality of fruit juices for human consumption must
be introduced to avoid any future pathogen outbreaks (Lewis et al.,
2006).
A survey on the bacteriological quality of both drinking water and
flavored drinks from coin-operated vending machines explains that
44% of 25 drinking water samples examined contained coli forms and
84% had viable counts of greater than 1000 organisms ml at 30 0C.
Thirty-one flavored drinks were examined; 6% contained coli forms
and 39% had total counts greater than 1000 organisms per mL. It is
suggested that the D.H.S.S. code of practice on coin-operated vending
machines is not being followed. It is also suggested that drinking water
alone should not be dispensed from such machines (Hunter et al.,
1986).
2.4. Unpasteurized Juice
Unpasteurized juice/cider does not undergo treatment. Often it can be
purchased as freshly pressed from local orchards, roadside stands,
farmers markets, country fairs and juice bars. Unpasteurized juice/cider
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may also be found on ice or in refrigerated display cases and in produce
sections at grocery stores (Health Canada, 2006).
However, consumption of unpasteurized fruit juices causes
approximately 16,000 to 48,000 cases of illnesses in a year (Foley et
al., 2002). Previously it was believed that fruit juices are safe due to
their low pH values. However, recent outbreaks of Escherichia coli
O157:H7 and Salmonella associated with the consumption of
unpasteurized juices show the potential of acidic juices to carry
pathogenic microorganisms (Cook et al., 1998).
2.5. Pasteurized Juice
Pasteurization describes a mild heat treatment which is applied at
temperatures below 100°C (Silva and Gibbs, 2004). The thermal
pasteurization criteria for white grape juice are 90- 95 °C for 15-30
seconds (Cemeroglu, 2004). For orange juice temperature and time
requirements are 90°C for 1 minute (Graumlich et al., 1986).
2.6. Handling and Processing
Poor handling and processing of fresh fruit juices are some of the main
cause of food associated illness to the community who live in
developing countries. In most case a number of pathogenic organisms
are isolated and identified from locally prepared fruit juices. According
to study conducted in Dhaka, Bangladesh, the total viable count of
samples ranged from 3.00×102 to 9.60×108. Out of 114 freshly prepared
fruit juices samples collected, 113 samples (99%) showed the presence
of coli form and E. coli. The other bacteria like Bacillus cereus,
Staphylococcus aureus, Salmonella, Streptococcus were found in
64.91%, 6.14%, 7.89% and 5.26% of the tested samples, respectively.
The number and type of microorganisms recovered from the freshly
squeezed fruit juices made them unsafe for drinking. It was concluded
that due to unhygienic fruit handling in the unsanitary environmental
conditions under which the vendors operate the juices become
contaminated with harmful bacteria. The results of this study
demonstrate the unhygienic quality of popular types of market vended
freshly squeezed fruit juices and their risk to the consumers (Shakir et
al., 2009).
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develop in nutrient agar plates which have been inoculated with known
amounts of diluted foods and then incubated under prescribed
environmental conditions. Only those bacteria, which will grow under
the chosen environmental conditions can be counted. A wide variety of
conditions can be obtained by changing the composition of the growth
(agar) medium, the gaseous environment of incubation (presence or
absence of O2) and the time and temperature of incubation. The aerobic
mesophilic count is most commonly used (Roberts et al., 2003).

3. MATERIALS AND METHODS
3.1. Description of the Study Area and Duration of the Study
The study was conducted in Tigray Regional state, Central Zone of
Tigray, at Aksum University, Department of Biology and
Biotechnology (In Microbiology Laboratory) from March 1 to June 2,
2014 . Axum town is located at a distance of 1024 Km from Addis
Ababa, which is the capital city of Ethiopia and 241 Km from Mekelle,
which is the capital city of Tigray region. It is located at latitude and
longitude of 14072' N and 33044' E. The altitude of the town ranges
from 2,100 meters above sea level. The total area of this town is 17,128
Km2. The annual temperature and rain full of the town is 250C and
300mm, respectively. According to the 2004 national census report, the
total number of the population was 53,884 of this 25,034 (46.47%)
males and 28,853 (53.54%) females. In the town there are many
Restaurants and Cafeteria that prepare unpasteurized fruit juices that
can be consumed by visitors and people of the town.
3.2. Study Design
The study design was experimental using the appropriate methods such
as isolation and identification of bacteria by the help of microscopic
examination and biochemical test.
3.3. Data Collection
Data were collected by using primary data collection method. The
sample was collected from 4 different cafeterias and restaurants in
Axum town.

2.7. Contamination
The most likely cause of the contamination is fruit coming in contact
with animal faeces, or water, workers, containers or processing
equipment contaminated with animal faeces. Cattle, deer and sheep, are
the most common reservoirs for the pathogen, but usually do not show
symptoms themselves. Birds, rodents, insects and poor hygiene may
also contribute to the contamination. One contaminated piece of fruit
could affect an entire batch of juice or cider (FDA, 1999; Canada food
agency, 2001).

3.3.1. Laboratory procedure
Laboratory procedures such as sample collection, sample processing,
bacterial culture, microscopical examination and biochemical tests
were used to determine colony count, isolation and identification of
indicator organisms and selected pathogens.

Unpasteurized juice products can be contaminated with harmful
bacteria such as Salmonella and E. coli, viruses, and parasites like
Cryptosporidium. Although fruits that are used to make juice do not
naturally contain harmful bacteria, viruses or parasites, they can
become contaminated in the farm environment, through handling,
processing or transportation. Contaminated unpasteurized juice and
cider can potentially pose a health risk to consumers (Health Canada,
2006).

3.3.3. Collection of the Sample
A total of thirty (30) Samples of Avocado and Mango locally prepared
unpasteurized fruit juices were collected randomly from different
restaurants and cafeterias of Axum town in April 16, 2014. All the
samples were collected on a voluntary basis from participating
restaurants and cafes in a clean beaker (250 ml) container aseptically,
labeled and brought immediately to the laboratory after processed it
immediately.

A research conducted in Ethiopia on microbial spoilage of market bulla
and kotcho stated that when stored at room temperature in a loosely
wrapped condition, both products resulted in undesirable odor, sticky
consistency and dark coloration after 8 days. Drop in pH and a high
degree of proliferation of aerobic mesophilic bacteria and molds were
observed. Microorganisms active in starch hydrolysis, proteolysis and
lipolysis were encountered in both products. The aerobic mesophilic
(spoilage) bacterial flora was dominated by Micrococcus and Bacillus
spp. About 33% of the products were lost due to such spoilage. Rural
producers, vendors and urban consumers of bulla and kotcho use
various methods to improve keeping quality. Wrapping the products
with fresh enset leaves and burying them in pits are the most frequently
used method by rural producers. They can store the products from two
to three months using this method. Urban consumers could store the
products only for 2-3 weeks (Ashenafi et al., 1996).

At the time of sample collection, swabs were collected from the blender
machines in order to get strong evidence for source of contamination.
The swabs were collected aseptically using sterile applicator cotton
swab and inoculated in sterile bottle containing sterile nutrient broth.
Moreover, water samples were also collected from tap and container
aseptically using sterile bottle for determination of fecal coli form.

2.8. Colony Count
One of the methods for counting of viable bacteria in any fluid is viable
colony count by diluting the fluid and culturing for bacteria. Counts of
viable bacteria are commonly based on the number of colonies that
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3.3.2. Sources of the Sample
The fresh unpasteurized fruit juices prepared in different Restaurants
and Cafeterias were obtained from Axum town.

3.3.4. Preparation of the Sample
Steps in preparation of fruit juice:-First the avocado and mango fruits
were collected and peeled carefully by using knife .Then the seeds of
fruits were withdrawn. After that, the peeled part of the fruit was kept
in the machine, which is responsible for preparation of juice that
dissolves the fruit and appropriate amount of water and sugar were
added for dissolution and increase tastiness of the juice respectively.
Then, all those were mixed together and waited for five minutes. But
during the preparation of mango juice, the juice was purified by using
funnel and the semi-liquid which passed through the funnel was used as
juice of mango where as the residue was discarded. The fresh juice
prepared was brought to the laboratory immediately and diluted with
sterile distilled water to make serial dilution as follows.
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3.3.5. Colony Counting
3.3.5.1. Media Preparation
2.8g of nutrient agar powder was weighed using a clean electronic
weighing balance; 100 ml of sterile distilled water was poured into a
conical flask containing 2.8g of nutrient agar. The mixture was shaked
by using hand and covered with a cotton wool, over which an
aluminum foil was tightly wrapped and then heated for few minutes
using hot plate until the foam formed. And the medium together with
petri-plates were sterilized by autoclaving for 15 minutes at 121 0 C.
Soon after autoclaving, the agar was allowed to cool and placed inside
a water bath at about 500 C to maintain the media in a molten stage (to
minimize the amount of condensation that forms). Then, the agar
medium was allowed to cool to room temperature prior to pouring it
into the petri-plate. Plates were dried faster in lower humidity by
keeping them at room temperature. The freshly prepared and cooled
medium was poured into flat-bottomed petri dishes on a level,
horizontal surface to give a uniform depth of approximately 4 mm. This
was achieved by pouring 20 ml of the medium for plates with diameters
of 100 mm. Finally all petri-dishes were incubated in the inverted
position at 370C for 24 hrs.
3.3.5.2. Serial Dilution
A 1mL of the juice sample was added into 9mL of sterile distilled
water to prepare stock solution. Then the test tubes were labeled as (10 1
, 10-2, 10-3,10-4,10-5,10-6and10-7) . After that, 1mL from the mixture
sample was transferred into the first test tube which was 10-1 and
shaked well in order to get equal distribution of microorganisms. And
then,1mL from the first test tube was transferred into the next test tube
and again shaked. Finally, the procedure was repeated to complete the
serial dilution up to 10-7.
3.3.5.3. Gram Stain Procedure
The slide was placed with heat fixed smear on staining tray. Drop of
crystal violate was added and allowed for 60 seconds and then washed
with distilled water and also one drop of Iodine (mordent) was added
and then allowed for 30 seconds after this washed by distilled water.
Then 95% ethyl alcohol (decolarilzation) was added and allowed for 30
seconds then washed by distilled water. After that safranin was added
and allowed for 60 seconds and then washed with distilled water.
Finally the slide was put under microscope and then the purple and
pink color from a single colony of the slide under microscope was
observed. Then, the purple color from a single colony of the slide under
microscope indicated that the bacteria were gram positive where as the
pink color under microscope indicated that the bacteria were gram
negative. Microscopic investigation for Gram reaction and
morphological features of suspected colony was determined using
standard method of Gram‘s staining.
3.3.6. Isolation Procedure
0.85 gram of NaCl was added into 100mL of distilled water to prepare
normal saline solution then 9mL from the prepared normal saline
solution was added with 1mL of sample and then incubated for 24
hours at 370C. SS agar was prepared and a one loop full from the
overnight incubated sample with normal saline solution was streaked
on the prepared SS agar and incubated it for 24 hours at 37 0C. Due to
this, salmonella and shigella was isolated.
3.3.7. Biochemical Test
To confirm and characterize the identities of Enterobacteriaceae, three
standard media for biochemical test were used, namely Urea agar,
Simons citrate agar and Triple Iron Sugar agar.
3.3.8. Quality Control
The Quality of the study was kept by training the data collector,
preparing, and using standard operational procedures for laboratory
investigation and media preparation. Structured Questionnaire was
tested using pretest before conducting the study. Sample collection and
processing were carried out using aseptic techniques. The samples were
labeled properly. Culture and bacterial colony count were determined
by experienced laboratory personnel. The performance and sterility test
of prepared media were checked by incubating at 24-48hurs and
inoculating with control strain organisms, respectively.
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3.4. Data Analysis
After the data have been collected properly, the researcher have
organized, analyzed and summarized the collected data. The data were
analyzed through both quantitative and qualitative methods and
differential statistics meaning that the result was expressed in numbers,
tables and percentage.

4. RESULTS AND DISCUSSION
4.1. RESULTS
4.1.1. Total Viable Coliform Count (TVCC)
As table 1 and table 2 shown below, the total viable colony count of
Avocado and Mango samples, 10-1 sample was more contaminated than
the remaining samples whereas 10-7 was the least contaminated sample
than the others.
Table 1: The number of colonies formed at Bacillus cereus agar, SS
agar and Baired parker agar media in Avocado sample.
Avocado
Bacillus cereus
SS agar
Baired parker
agar
agar
Sample
No
%
No
%
No
%
10-1
150
28.7
110 23.9
80
19.7
10-2
100
19.1
80
17.4
78
19.2
10-3
80
15.3
75
16.3
62
15.3
10-4
65
12.4
65
14.1
60
14.8
10-5
50
9.56
55
11.9
44
10.8
10-6
48
9.2
40
8.7
42
10.3
10-7
30
5.7
35
7.6
40
9.9
Total
523
100
460 100
406
100
As clearly observed from the above table, 10 -1 avocado sample was
more contaminated than the remaining other samples which counted
150, 110 and 80 number of colonies in Bacillus cereus, SS agar and
Baired parker agar, respectively. Whereas 10 -7 avocado sample was the
least contaminated than the others and counted as 30, 35 and 40
number of colonies in the respective media (in Bacillus cereus, SS agar
and Baired parker agar, respectively).
Table 2: The number of colonies formed at Bacillus cereus agar, SS
agar and Baired parker agar media in Mango sample.
Mango
Sample
10-1

Bacillus cereus
agar
No
%
120
20.7

10-2

100

-3

90
85
80
60
40
575

10
10-4
10-5
10-6
10-7
Total

SS agar

80

%
24.2

Baired parker
agar
No
%
80
17.9

17.4

64

19.4

75

16.8

15.7
14.8
13.9
10.4
6.9
100

44
40
36
34
32
330

13.3
12.1
10.9
10.3
9.7
100

72
67
60
50
42
446

16.1
15.0
13.5
11.2
9.4
100

No

According to the above table 2, in the mango sample of 10 -1,120, 80
and 80 number of colonies were recorded in the media Bacillus cereus,
SS agar and Baired parker agar, respectively. This indicated that 10 -1
mango sample was more contaminated than the others but in the 10 -7
mango sample, 40, 32 and 42 number of colonies were counted and this
sample was the least contaminated than the rest all samples.
4.1.2. Isolation of bacteria from fresh fruit juice
1 mL of juice sample was mixed with 9 mL of normal saline solution
and incubated at 370C for about 24 hrs. After overnight incubation, one
loopfull from the mixture was aseptically transferred and streaked on
the prepared SS agar. Then the SS agar was allowed to cultured
overnight until pure colonies were formed. Then from the overnight
cultured SS agar, by using a flamed wire loop only a single colony was
transferred and mixed with sterile dextrose broth and then incubated at
370C for 24 hrs.
4.1.3. Biochemical Tests for identification of Salmonella and
Shigella
To identify Salmonella and Shigella from the SS agar, the suspected
colonies performed on this agar were sub cultured into sterile dextrose
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broth and incubated at 37 C for 24 hrs until the broth being cloudy.
Different biochemical tests such as Urea agar, Simmons citrate agar
and Triple sugar iron agar were used for identification of Salmonella
and Shigella and results were shown as follows.
4.1.3.1. Detection of Salmonella
From the overnight cultured broth, a one loopfull organisms were sub
cultured in to the biochemical tests of Urea agar and Triple sugar iron
agar. After overnight incubation, the clear pinkish color was observed
in the Urea agar and yellow color, black spots as well as CO 2 bubbles
were clearly observed in Triple Sugar Iron agar (Killinger agar).
4.1.3.2. Detection of Shigella
From the overnight cultured broth, a one loopfull organisms were sub
cultured in to the biochemical test of Simmons citrate agar. After
overnight incubation, the blue color was successfully observed.
4.1.4. Culture of Staphylococcus aurous and Bacillus cereus
4.1.4.1. Culture of Staphylococcus aurous
1mL of juice sample was mixed with 9 mL of normal saline solution
and incubated at 370C for 24 hrs .Then after overnight incubation, one
loopfull of the mixture was aseptically transferred and properly
streaked on the prepared Baird parker agar and then incubated at 37 0C
for 24 hrs. Finally, a successful and pure colony of Staphylococcus
aures was clearly observed.
4.1.4.2. Culture of Bacillus cereus
1mL of juice sample was added into 9 mL of normal saline solution
and incubated at 370C for about 24 hrs . After overnight incubation, a
loopfull of the mixture was aseptically transferred and streaked on the
media of Bacillus cereus agar that was prepared. Then after, the media
was incubated and pure colonies of Bacillus cereus species were
observed.
4.2. DISCUSSION
From this study, there was more contamination in the juice sample of
10-1 with colony count of 150 and 120 coliforms in Bacillus cereus agar
of Avocado and Mango samples, respectively. Whereas the juice
sample 10-7 was the least contaminated than the others with colony
count of 30 and 40 coliforms in both samples in the Bacillus cereus
agar. In SS agar more contaminated in juice sample of 10 -1 with colony
count of 110 and 80 coliforms in Avocado and Mango samples,
respectively was recorded. Whereas the juice sample 10 -7 was the least
contaminated than the others with colony count of 35 and 32 coliforms
in both samples and also in Bairde park agar more contaminated in
juice sample of 10-1 with colony count of 80 and 80 coliforms in
Avocado and Mango samples, respectively. Whereas the juice sample
of 10-7 was the least contaminated than the others with colony count of
40 and 42 coliforms in both samples used SS agar.
The water used in the preparation of fruit juices was highly
contaminated with faecal coliforms. In addition to this, the
contamination of juices was also due to the use of unhygienic
conditions of water storage and use of unclean utensils and unhygienic
physical and biological contaminants. The results of the present study
clearly indicated that the presence of four different types of fecal
coliforms namely; Shigella, Salmonella, Staphylococcus aureous and
Bacillus cereus. These organisms are highly pathogenic and may cause
serious diseases in human beings. This result was agreed with the
earlier reports (Lewis et al., 2006).
According to this study, Salmonella and Shigella were identified by
using the different biochemical tests such as Urea agar, Simons citrate
agar and Triple Sugar Iron agar. During detection of Salmonella by
using Triple Sugar Iron agar, three basic characteristics has been
shown, these are: one yellow color was observed after overnight
incubation (this means it was glucose fermented), second H2S was
performed that means a black spot was observed and the third one there
was bubbling of CO2 after overnight incubation. Whereas during
Shigella detection, a successful blue color was simply observed after
overnight incubation in Simons citrate agar.

5. CONCLUSION AND RECOMMENDATIONS
5.1. CONCLUSION
In the present study it can be concluded that, the most probable number
analysis showed high levels of contamination in juice samples that
were prepared in cafeterias and restaurants. This would be possible
because of the poor quality of water was used in juice preparation;
moreover, water is one of the major sources of sewage contamination.
The results of the present findings clearly demonstrated that the fresh
juices did not meet public health standards and many kinds of
enteropathogenic bacteria were found namely; Shigella, salmonella,
Staphyloccocusaures, Bacillus cereus .Such foods lead to hazardous
effects to the consumers. Government agencies must adopt measures to
educate the vendors about food safety and hygienic practices and
enforce adequate guidelines for juice preparations, especially street
vended fruit juices.
5.2. RECOMMENDATIONS
Based on the findings of the present study, the following
recommendations were given:
1. The importance of personal hygiene, storage of fruit at cold
temperature, using boiled water for diluting the
juice/cleaning equipment should be informed to people
involved in preparing and handling of fruit juices.
2. There should be regular inspection and routine
microbiological analysis in order to assure safe
unpasteurized fruit juices for consumers.
3. Further study should be conducted to isolate and
characterize different bacterial and fungal species and know
the quality of fresh juice by increasing the sample size
because the current study was carried out only on small
number of bacteria and small sample size.

Acknowledgements
We are greatly thankful to Aksum University for financial assistance
for the successful completion of this research work. We would also like
to express our deepest appreciation to the Department of Biotechnology
for the facilities provided during this investigation.

REFERENCES

Bates,
R.P., Morris, J.R. and Crandall, P.G. (2001). Principles and
practices of small- and Medium -scale fruit juice processing. FAO
Agricultural Services Bulletin, 146: 135-149.
Beuchat, L.R. (1996).Pathogenic microorganisms associated with fresh
produce. J Food Prot, 59:204–16.
Cemeroglu and Bekir. (2004). Meyve ve Sebze İşleme Teknolojisi. Ankara:
Başkent Klişe Matbaacılık.
Cook, K.A., Dobbs, T.E., Hlady, W.G., Wells, J.G., Barrett, T.J., Puhr,
N.D., Lancette,G.A., Bodager, D.W., Toth, B.L., Genese, C.A., Highsmith,
A.K., Pilot, K.E.,Finelli, L. and Swerdlow, D.L. (1998). Outbreak of
Salmonella Serotype Hartford Infections Associated With Unpasteurized
Orange Juice. JAMA 280(17):1504-1509.
Davidson, P.M. (2001). Chemical preservatives and natural antimicrobial
compounds. In:Doyle, M.P, Beuchat, L.R, Montville, T.J, editors. Food
microbiology: fundamentals and frontiers, 2nd edition. Washington, D.C.
ASM Press. pp 593–627.
Dıaz-Cinco ,M.E., Acedo-Felix, E., Garcıa-Galaz, A. (2005). Principales
microorganisms patogenosy de deterioro. In: Gonz´alez-Aguilar GA,
Gardea AA, Cuamea-Navarro F, editors. Nuevas tecnolog´ıas de conservaci
´on de productos vegetales frescos cortados. Sonora, Mexico: CIAD AC. p
216–40.
FDA, (2002). Bacteriological Analytical Manual, Enumeration of
Escherichia coli and the Coliform Bacteria Online. Chapter 4: 16.
Foley, D.M., Pickett, K., Varon, J., Lee, J., Min, D.B., Caporaso, F. and
Prakash, A., (2002). Pasteurization of fresh orange juice using gamma

Int. J. Int Sci. Inn. Tech. Vol. V, Iss. 2, Apr 2016 pg 5 -10

Page 9

Addisu et al.,

ISSN 2278 - 1145

irradiation: Microbiological, flavor, and sensory analyses. Journal of Food
Science- Food Microbiology and Safety 67(4):1495-1501.
Graumlich, T.R., Marcy, J.E. and Adams, J.P., (1986). Aseptically Packaged
Orange Juice and Concentrate: A Review of the Influence of Processing and
Packaging Conditions on Quality. J. Agric. Food Chem. 34:402-405.
Harris, L.J., Farber, J.N., Beuchat, L.R., Parish, M.E., Suslow, T.V., Garrett,
E.H. and Busta, F.F.( 2003). Outbreaks associated with fresh produce:
incidence, growth, and survival of fresh pathogens in and fresh-cut
produce. CRFSFS 2 (1):78-141.
Health Canada (2006). It is your health.Unpasteurized fruit juices/cidar.
Retrieve from http:/www.hc sc.gc.cawww/ha-vs/iyh-vsv/food-aliment/juicejus-eng.php. Accessed on March 16, 2014.
Joy E. Lewis, Patrina Thompson, Rao BVVBN, Kalavati C, Rajanna B.(
2006). Human bacteria in street vended fruit juices: A case study of
Visakhapatnam city, India. Internet J. Food Safe., 8:35 -38.
Kabasakalis, V., Siopidou, D. and Moshatou, E.( 2000). Ascorbic acid
content of commercial fruit juices and its rate of loss upon storage. Food
Chemistry 70:325- 328.
Lewis Joy, E., Thompson, P., Rao, B., Kalavati, C. and Rajanna, B. (2006).
Human Bacteria in Street scale fruit juice processing. A Case Study of
Visakhapatnam City, India: Internet J. Food Safe., 8: 35-38.
Melbourne, R.H. (2005). Microbiological survey of freshly squeezed juices
from
retail
businesses
across
Victoria
web
site
at:
www.health.vic.gov.au/foodsafety). Accessed on March 16, 2014.
Republic of Turkey Ministry of Agriculture and Rural Affairs General
Directorate of Protection and Control, 2006. Turkish Food Codex. Meyve
Suyu ve Benzeri Ürünler Tebliği 2006-56 http://www.kkgm.gov.tr
(accessed December 12, 2007).
Roberts D and Greenwood M (2003), Practical Microbiology, Third Edition,
USA, Blackwell Publishing Inc.
Shakir M, Ahmed U, Nasreen T, Feroza B and Parveen S (2009):
Microbiological Quality of Local Market Vended Freshly Squeezed Fruit
Juices in Dhaka City, Bangladesh, Bangladesh J. Sci. Ind. Res, 44: 421-424.
Silva F.V.M. and Gibbs P.( 2004). Target selection in designing
pasteurization processes for shelf-stable high-acid fruit products. Critical
Reviews in Food Science and Nutrition 44:353-360.
Trias, R., L. Baneras, E., Montesinos and Badosa, E.( 2008). Lactic acid
bacteria from fresh fruit and vegetables asbiocontrol agents of
phytopathogenic bacteria and fungi.Int. Microbiol., 11(4): 231-236.
Wiessinger, W.R., W. Chantarapanont and L.R. Beuchat. (2000).Survival
and growth of Salmonella baildon in shredded lettuce and diced tomatoes,
and effectiveness of chlorinated water as a sanitizer. Int. J. Food Microbiol.,
62: 123-131.

Int. J. Int Sci. Inn. Tech. Vol. V, Iss. 2, Apr 2016 pg 5 -10

Page 10

