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Abstract: Food safety is a big challenge that concern all human communities and food
production factories. The information on the bacterial evaluations of fresh natural juices
in the city of Benghazi remained very limited and unclear. This study was carried out to
evaluate the bacterial contamination for two of the most popular selling freshly made
juices, including mango and strawberry juices. The results of screening showed bacterial
growth in 117 (91.41%) out of the total samples 128. The evaluation during the second
season showed a higher bacterial growth rate of 96.55 %. The most predominant bacteria
contaminating the targeted juices was Klebsiella pneumoniae, with an average of
(36.21%), followed by fecal Escherichia coli (31.03%) for both juices. All the contami-
nated juices represented bacteria count out of the accepted value. Gram-negative patho-
gens showed resistance to limited antibiotics, including Amoxicillin, Amikacin, and
Clarithromycin, whereas the Gram-positive bacteria showed higher resistance rates. This
study concluded that, increase in bacterial diversity and bacterial count out of the ac-
cepted standard as well as the presence of fecal E. coli indicating a poor level of hygiene
during the process of preparing juices, leading to the possibility of causing diseases and
exposing people to food poisoning.
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INTRODUCTION production factories. Lack of the food hygiene

Food safety is an important issue alarmingly
concerned by all human communities and food

and food sanitary quality direct of these prod-
ucts to be contaminated with several pathogen-
ic bacteria leading to risk of foodborne illness
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(Gizaw, 2019; Ncama et al., 2021). Natural
juices are among the food products that people
drink a lot specially during the summer, as
they are refreshing and rich in nutrients, how-
ever they are exposed to many pollutants, es-
pecially microbial contamination during the
preparation process. Many of people working
in the field of juices preparation do not have
enough knowledge on the food safety and
some do not follow the safety roles to avoid
potentially severe health hazards, therefore the
possibility of microbial contamination is very
likely to occur (Ho et al., 2020; Ruxton et al.,
2021). Several pathogenic bacteria are more
frequent that combined with the juice contam-
ination including Escherichia coli, Staphylo-
coccus aureus, Cryptosporidium, Listeria
monocytogenes, Campylobacter jejuni, Bacil-
lus cereus, Salmonella sp. and Acinetobacter
sp. (Callejon et al., 2015; Hossen et al., 2020;
Kader et al., 2014; Reddy et al., 2009;
Tambekar et al., 2009).

The information on the microbial evaluations
of fresh natural juices in the City of Benghazi
are remained very limited and unclear. This
project was carried out to evaluate the bacteri-
al contamination into two of the most popular
selling of freshly made juices including mango
juice and strawberry juice in order to encour-
age people to spread awareness on food safety
management and ways to combat foodborne
illness.

MATERIALS AND METHODS

Study area and samples collection: The
study was performed to evaluate the bacterial
contamination of natural juices sold in the city
of Benghazi. The samples collection targeted
the most popular sale points including local
fresh juice shops, cafes and restaurants and for
the most popular sale products including man-
go and strawberry juices. In order to make sure
the study cover the whole city areas, the col-
lection of samples was designed to be includ-
ing North, South, East, and the City Center
within two seasons of collection. The investi-
gation was carried out for 128 of fresh fruit

juice samples served into plastic containers
collected within two seasons as 64 sample of
each. Within each season the microbial isola-
tions were applied for 32 strawberry juice and
32 mango juice samples. After each collection,
the samples were preserved into cold condi-
tions and immediately transported to the la-
boratory for microbiological investigation.

Samples processing and culture conditions:
In order to perform initial isolation and screen-
ing for bacterial contamination, all the fruit
samples were first homogenized and under
aseptic conditions one milliliter from each
sample was introduced on Nutrient agar plate
and MacConkey agar the plates were then in-
cubated aerobically at 37 °C for overnight.
Next day, all the plated were checked for bac-
terial growth and determine the diversity of
bacterial types that involved the contamina-
tion. The bacterial cultures that showed more
than one type of bacteria were processed for
sub-culture step in order to obtain pure micro-
bial cultures. All the well-isolated bacteria
were preserved refrigerated at 4 °C using a
slant Nutrient agar tubes prior bacterial identi-
fication and their susceptibility to the antibiot-
ics.

Determination of the bacterial load and the
most probable number that contaminate the
juice samples: Serial dilutions using a sterile
normal saline were made from each type of
juice to make appropriate juice dilution con-
centrations of (107 up to 107%), one milliliter
from each dilution was introduced and spread
on Nutrient agar plate, the plates were then in-
cubated aerobically at 37 °C for overnight.
Next day, all the plated were checked to de-
termine the bacterial colony forming unite
(cfu/ml) according to the following formula:
Number of bacteria colonies in the original
sample = Number of colonies counted x 1/df x
V (ml). Where: df, Dilution factor; V, Volume
in ml and compared with the standard bacterial
count (Asghar et al.,, 2018). For the MPN
method, the analysis was performed in three
steps including presumptive test, confirmatory
test and completed test.

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Identification of the isolated bacteria: After
bacterial purification, the bacterial cultures
were directed for morphological characteriza-
tion including colonies differences on the agar
plates such as shape, size and color of the col-
onies, lactose fermentation, and blood hemoly-
sis, followed by microscopic morphology ex-
amination to investigate the differences be-
tween bacterial cells by using Gram staining
techniques. Further assessments were used for
bacterial identification including several tradi-
tional biochemical tests by using lactose fer-
mentation, glucose fermentation, sucrose fer-
mentation, gas production and using different
culture media including MacConkey agar,
Blood agar, Eosin methylene blue agar
(EMB), Lactose Broth, Selenite Broth, Salmo-
nella Shigella agar (SS), Triple sugar iron agar
(TSI), Simmon’s citrate agar, Urease agar,
DNase agar and Mannitol salt agar (MSA).

Some enzymatic chemical test also used to de-
termine and differences between microbes in-
cluding oxidase test, catalase test, and coagu-
late test. In order to investigate presence of fe-
cal coliform, the samples that showed presence
of E. coli growth were checked for positivity
to the gas production and then incubated at
44.5 °C for 24-48 hrs. For conformation of the
bacterial identification, Automated Phoenix
100 System for bacterial identification was
used.

Antibiotic susceptibility testing of the bacte-
ria contaminating fresh juices: All the iden-
tified bacteria tested for their sensitivity to the
antibiotics in order to determine the antibio-
gram profile that contributing the multidrug
resistant pathogens. This test was performed
using the Kirby—Bauer disc diffusion method
using Muller Hinton agar (MHA) plates as de-
scribed by Clinical and Laboratory Standards
Institute (CLSI, 2006) as follow: a bacterial
suspension was prepared according to the 0.5
McFarland standard using a sterile normal sa-
line and the turbidity was adjusted such that it
contained approximately 1x10° cfu/ml.

The prepared bacterial suspension was
smeared onto the Muller Hinton agar (MHA)
plates using a sterile cotton swab followed by
selection of known concentration of antibiotic-
disks purchased from (Oxoid) including Ami-
kacin (5 pg), Amoxicillin (10 pg), Cefixime (5
Mg), Cefuroxime (30 pg), Cephalexin (30 pg),
Ciprofloxacin (5 pg), Clarithromycin (15 pg),
Doxycycline (30 pg), Imipenem (10 ug), Oxa-
cillin- (1 pg) and Sulfamethoxazole-
Trimethoprim (25 pg) were placed onto the
plates, after that the plates were incubated aer-
obically at 37 °C for overnight. Next day, the
effect of the antibiotics was evaluated as a
clear inhibition zone formed arrowed the anti-
biotic discs measured in millimeter of diame-
ter.

RESULTS

The assessment was carried out according to
increase the sources and the risk factors that
represent a possible source of contamination
with bacterial pathogens leading to health
problems. The bacterial screening results for
strawberry and mango juices showed that 117
(91.41%) of the total samples were contami-
nated with bacteria, the Gram-negative bacte-
ria were representing the most predominant
110 (94%) out of 117 selected isolates.

The distribution of isolated bacteria according
to the season and time of isolation was show-
ing microbial growth at first isolation 58
(90.62%) out of 64 samples and 56 (96.55%)
out of the 58 samples, were showing Gram-
negative bacteria. During the second season,
the results of bacterial screening showed 59
(92.19%) out of 64 samples were contaminat-
ed with bacteria, as well as 54(91.53%) of the
isolated pathogens were classified belong to
Gram-negative bacteria, figure (1).

Frequency of bacterial contamination ac-
cording to the area: In order to cover the
whole study area, the samples were collected
from the four geographic areas of the City of
Benghazi, including North, South, East and
city Center. Within each geographic area, four
targeted collection areas were included. From

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.



Al-Mukhtar Journal of Sciences 37 (4): 353-364, 2022

each collection area, four collection points
were targeted. From each collection point, two
samples were collected during the two sea-
sons.

The results showed high bacterial growth into
the four geographic areas. For the North area,
the bacterial growth was into 93.75% and
100% of the samples during the first and se-
cond seasons respectively. For the South area,
the bacterial growth was into 93.75% and
81.25% of the samples during the first and se-
cond seasons respectively. For the East area,
the bacterial growth was into 100% and
87.50% of the samples during the first and se-
cond seasons respectively. For the City Center
area, the bacterial growth was into 87.50% of
the samples for both the first and the second
seasons, table (1).
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Figure (1): Shows the general bacterial investigation
during the two seasons of collection representing total
bacterial growth.

Diversity of the bacterial pathogens associ-
ated with the four studied areas: In order to
determine the most predominant microbial
contaminant in each geographic studied area,
the isolated bacteria were assessed for identifi-
cation, the results showed that Klebsiella
pneumoniae represented the most predominant
pathogen among all species, where it isolated
from 42 (35.89%) juice sample, followed by
fecal E. coli 36 (30.76 %), Pseudomonas ae-
ruginosa 15 (12.82 %), E. coli 9 (7.69 %), En-
terobacter aerogenes 8 (6.84 %), Staphylococ-
cus aureus 5 (4.27 %) and Staphylococcus
schleiferi 2 (1.71%).

The distribution of the isolated bacteria ac-
cording to the geographical area separately
showed that, in the North area, the most fre-
quent isolated contaminant was fecal E. coli
12 (37.50%) followed by K. pneumoniae 8
(25%). In the South area, P. aeruginosa 10
(31.25 %) represented the most frequent bacte-
ria followed by K. pneumoniae 9 (28.13%). In
the East area, the most frequent isolated con-
taminant was fecal E. coli 12 (37.50%) fol-
lowed by K. pneumoniae 9 (28.13%). In the
City Center area, the most frequent isolated
contaminant was K. pneumoniae 16 (50%) fol-
lowed by fecal E. coli 6 (18.75%), table (2).

Distribution of bacterial species according
to the types of juices: The results showed the
contamination with K. pneumoniae represent-
ed the most predominant microbe contaminat-
ing the mango juice 23 (54.76%) and 19
(45.24%) for strawberry juice. The juice con-
tamination with fecal E. coli showed 22
(61.11%) isolates into the mango juice and 14
(38.89%) isolates for the strawberry juice. The
juice contamination with P. aeruginosa
showed 8 (53.33%) for the strawberry juice
and 7 (46.67%) mango juice. The results also
showed the both juices have contaminated
with some other different microorganisms at
low rate of bacterial percentage as shown in
the figure (2).
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Figure (2): Distribution of the bacterial species accord-
ing to the types of juices
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Direct measurement of microbial growth
through determination of most probable
number: In order to investigate the most
probable number for the bacteria that contrib-
uting the bacterial infection risk factor, a direct
measurement of bacterial count on plate agar
was performed through serial dilutions were
made from the two type of juices; the results
of growth were compared with the standard
bacterial count chart provided by the recom-
mended Gulf standard® that instructed the
mean total viable count (microbial load)
should be in all the freshly prepared fruit juic-
es in the range of 0.1x10° to 1.48x10° cfu/ml,
where the results showed that, P. aeruginosa
revealed the highest rate of bacterial average
count of 1.484x10° cfu/ml, followed by fecal
E. coli that showed average of count of
1.228x10° cfu/ml, K. pneumoniae with an av-
erage of count 9.70x10% cfu/ml, E. aerogenes
showed 5.74x10° cfu/ml, E. coli showed
2.7x10% cfu/ml, and the contamination with S.
aureus and S. schleiferi showed low bacterial
count of 0.7x10% cfu/ml and 0.1x10° cfu/ml,
figure (3).
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Figure (3): Bacterial counts (cfu/ml) into the both fresh
juices

Antibiotic susceptibility testing of the bacte-
ria contaminating fresh juices: Antibiotic
susceptibility testing was performed according
to the Kirby Power disc diffusion method. The
results showed that, fecal E. coli demonstrated

complete resistance to antibiotic Clarithromy-
cin (100%), whereas it was less resistant to
Sulfamethoxazole-Trimethoprim (3.85%) and
sensitive to the rest of tested antibiotics includ-
ing Ciprofloxacin, Imipenem and Oxacillin,
Cefixime and Doxycycline and Cefuroxime
(100%), whereas  Sulfamethoxazole -
trimethoprim (96.15%), followed by Amikacin
(84.6%) and Amoxicillin, Cephalexin (76.9%).
E. coli and E. aerogenes showed resistance to
Clarithromycin and Amoxicillin (100%); alone
E. coli recorded a partial resistant to Amikacin
(89%), whereas E. aerogenes showed a com-
plete resistance to the same antibiotic (100%).
In contrast, the two isolates showed sensitivity
to rest of antibiotics including Ciprofloxacin,
Imipenem and Oxacillin, Cefixime and
Doxycycline, Sulfamethoxazole-trimethoprim
Cefuroxime and Cephalexin with percentage
of sensitivity reached to (100%). K. pneu-
moniae showed resistance to Clarithromycin
and Amoxicillin, Sulfamethoxazole - trime-
thoprim (95%), however, the isolate showed
sensitivity to rest antibiotics including Ciprof-
loxacin, Cefixime, Doxycycline, Cefuroxime,
and Cephalexin (100%), Amikacin (95%),
Imipenem and Oxacillin (90%). P. aeruginosa
has recorded resistance to Imipenem, Amika-
cin and Amoxicillin (100%). In contrast, it
showed sensitivity to rest tested antibiotics in-
cluding Ciprofloxacin, Cefixime and Doxycy-
cline, Clarithromycin, Cefuroxime, and
Cephalexin, Sulfamethoxazole trimethoprim
(100%). Staphylococcus schleiferi showed re-
sistance to Ciprofloxacin and Clarithromycin,
Amikacin, Amoxicillin, Oxacillin, Cefixime
and Cephalexin (100%), however, the contam-
inant showed a partial sensitivity to Sulfa-
methoxazole -trimethoprim and Imipenem
(50%) and complete sensitive to the other test-
ed antibiotics including Doxycycline, Cefurox-
ime (100%). Staphylococcus aureus showed
full resistance to the most tested antibiotics
(100%) with the exception of Imipenem and
Sulfamethoxazole-trimethoprim, Doxycycline,
Cefuroxime showed (50%) of resistance, table

).
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DISCUSSION

Drinking fresh juices are popular with people
all times especially in summer. We often find
juice street sellers. People drink these types of
juices that overlook microbiology as well as
the health standard, therefore high load of dis-
tributors and lack of hygienic practicing, so
people often get sick. In this study, two main
types of juice are used from different area in
the city of Benghazi. Most juice samples
showed high level of bacterial contamination.
The resources of the contamination may be
due to contaminated water or the use of ice to
dilute juices.

It could be because contamination by unsteri-
lized container, place, air, and preparing bare,
hands. Microorganisms can spoil or decom-
pose fruits through damaged surfaces, such as
holes, cuts and cracks that occur during
growth or harvesting (Mahale et al., 2008).
Contamination from raw materials and equip-
ment, additional processing conditions, im-
proper handling, and the spread of unsanitary
conditions contribute significantly to the entry
of bacterial pathogens into juices prepared
from these fruits (Nicolas et al., 2007; Ogodo
et al., 2016; Oliveira et al., 2006).This study
has revealed that, the most predominant mi-
crobes that contaminated the studied juices
were K. pneumoniae and fecal E. coli, accord-
ing to another study performed by (Fatema et
al.,, 2016)on the microbiological quality as-
sessment of hand-made juice in Dhaka City
Street, where they also found that E. coli and
K. pneumoniae have represented the most fre-
quent isolated pathogens. A similar study was
performed by (Berhanu et al., 2020) on the
microbial quality spectrum of fresh and pack-
aged fruit juices (pineapple and mango) Juices
sold in supermarkets and cafes in Gondar city,
Northwest Ethiopia, they have showed that the

bacteria that were the source of juice contami-
nation were included Salmonella sp., Shigella
sp., E. coli, Pseudomonas sp., Klebsiella sp.
and S. aureus; whereas (Wedajo & Kadire,
2019) found less frequent bacterial diversity,

the juice contamination included just of Sal-
monella sp., E. coli, and S. aureus. Plate count
technique was performed in order to determine
the most probable number (MPN) and to esti-
mate the actual bacterial count (cfu/ml) into
the testes juices as a food poisoning risk factor
probability. According to the standard juice
microbial quality, the contamination with fecal
E. coli was max higher than exceeded limit
(Ocfu/ 10 ml and 100 ml) of sample, our re-
sults showed average contamination of fecal E.
coli 1.23x10° cfu/ 100 ml of juice, E. coli
3.7x10* cfu/ 100 ml, E. aerogenes 5.74x10"
cfu/ 100 ml, K. pneumoniae 9.70x10* cfu/100
ml. The contamination with Staphylococcus
sp. was within the acceptable bacterial limita-
tion count (less than 5x10°cfu/10 ml) compare
to the Recommended Gulf Standard. Other
similar results obtained by (Reddy et al.,
2009), they have shown in the first bacterial
isolation from fresh juices a level of bacterial
contamination higher than our results even to
the acceptable bacterial count, where the coli-
forms count reached to 1.4x10° cfu/ 100 ml. In
contrast, (Babiye, 2017) performed another
study demonstrated that, the studied fresh
mango and avocado juice samples were con-
taminated with 150 and 120 coliforms per 100
ml, this is still within the unacceptable bacteri-
al count and probably this conflict with the
level of hygiene safety during the juice prepa-
ration. (Reda et al., 2017) reported that the
presence of thermotolerant fecal coliform can
be attributed to fecal contamination of the wa-
ter used to wash utensils, fruits, or transferred
directly from the vendors, as well as the envi-
ronment in which the juice is prepared, and
leaving food at room temperature, at this case
of these juices, and these can multiply to reach
high concentrations, (Andrés et al., 2004) no-
ticed that presence of coliform in fruit juice is
not permitted by safe food consumption stand-
ard. This result is also in agreement with some
other research works performed by (Ahmed et
al., 2010; Mahale et al., 2008), where they
showed the studied fruit juices were heavily
contaminated by E. coli. A few reports have
shown the prevalence of staphylococci in fruit

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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juice samples (Ahmed et al., 2010; Tambekar
et al., 2009) about our study, staphylococci we
isolated seven samples. Consequently con-
firmed the presence of E. coli and Salmonella
sp. (Koneman & Allen, 2008) indicative of re-
cent fecal contamination and unsanitary pro-
cessing (Maturin & Peeler, 2001). An im-
portant task of the diagnostic microbiology is
the performance of antimicrobial susceptibility
testing in order to detect of the significant bac-
terial isolates that accumulate to the drug re-
sistance pattern.

The results of the antimicrobial susceptibility
tests revealed that all the Gram-negative path-
ogens were resistant to Clarithromycin, Amox-
icillin, and Amikacin. For Gram Staphylococ-
cus spp. showed the high rate of resistance to
Ciprofloxacin,  Clarithromycin,  Amikacin,
Amoxicillin,  Oxacillin,  Cefixime, and
Cephalexin. (Uddin et al., 2017) in report on
microbial safety of fruit juices, results from
antibiogram test of the isolated microorgan-
isms were Klebsiella sp. found to be less sensi-
tive against Sulfamethoxazole -trimethoprim
and Ciprofloxacin having 10% and 22% sensi-
tivity, respectively whereas highest suscepti-
bility was found against Nalidixic acid that
was 90%. Most potent fecal coliform, E. coli
showed moderate level of sensitivity against
Sulfamethoxazole trimethoprim (55%). Addi-
tionally, Ampicillin was found to be less effec-
tive against E. coli as it showed about 95% re-
sistance against it. Pathogenic Staphylococcus
sp. showed highest resistance against
Netilmicin (90%) followed by Ampicillin
(84%). Antibiotic sensitivity of K. pneumoniae
and S. aureus were found against Ciprofloxa-
cin, Imipenem, gentamicin, levofloxacin with
the exception of Amoxicillin (Sultana et al.,
2019).

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (1): Frequency of bacterial growth according to the areas

G Frist isolation Second isolation
gra:%_ic Qrsgls_ Growth No Growth Growth No Growth
areas lection No. of collection % of No. of collection % of no No. of collection % of No. of collection % of no
points growth points growth points growth points growth

N1 4 100 0 0 4 100 0 0

North N2 4 100 0 0 4 100 0 0
N3 3 75 1 25 4 100 0 0
N4 4 100 0 0 4 100 0 0

Total 4 15 93.75 1 6.25 16 100 0 0
S1 3 75 1 25 4 100 0 0

South S2 4 100 0 0 1 25 3 75
S3 4 100 0 0 4 100 0 0
S4 4 100 0 0 4 100 0 0

Total 4 15 93.75 1 6.25 13 81.25 3 18.75
El 4 100 0 0 4 100 0 0
E2 4 100 0 0 4 100 0 0

East E3 3 75 1 25 4 100 0 0

E4 3 75 1 25 4 100 0 0

Total 4 14 87.50 2 12.50 16 100 0 0
C1 4 100 0 0 4 100 0 0

Center C2 4 100 0 0 3 75 1 25
C3 3 75 1 25 4 100 0 0
C4 3 75 1 25 3 75 1 25

Total 4 14 87.50 2 12.50 14 87.50 2 12.50

Sum 16 58 90.62 6 9.37 59 92.19 5 7.81

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (2): Diversity of the bacterial growth at different selected cafes and restaurants in the four studied areas

A fecal E. coli E. coli E. aerogenes K. pneumoniae P. aeruginosa S. schleiferi S. aureus
rea

No. % No. % No. % No. % No. % No. % No. %
N1 4 50 1 12.5 0 0 2 25 1 12.5 0 0 0 0
N2 2 25 2 25 1 12.5 0 0 0 0 0 0 2 25
N3 3 375 0 0 0 0 5 62.5 0 0 0 0 0 0
N4 3 375 1 12.5 1 12.5 1 12.5 0 0 1 12.5 1 12.5
Total 12 375 4 12.5 2 6.25 8 25 1 3.13 1 3.13 3 9.37
S1 2 25 0 0 0 0 2 25 3 375 0 0 0 0
S2 3 375 0 0 1 12.5 1 12.5 0 0 0 0 0 0
S3 1 12.5 0 0 1 12.5 3 375 3 375 0 0 0 0
S4 0 0 1 12.5 0 0 3 375 4 50 0 0 0 0
Total 6 18.75 1 3.13 2 6.25 9 28.13 10 31.25 0 0 0 0
El 5 62.5 1 12.5 1 12.5 1 12.5 0 0 0 0 0 0
E2 2 25 0 0 0 0 4 50 1 12.5 0 0 1 12.5
E3 3 375 2 25 1 12.5 1 12.5 0 0 0 0 0 0
E4 2 25 0 0 0 0 3 375 1 12.5 0 0 1 12.5
Total 12 375 3 9.38 2 6.25 9 28.13 2 6.25 0 0 2 6.25
C1 2 25 1 12.5 0 0 3 375 2 25 0 0 0 0
c2 3 375 0 0 1 12.5 3 375 0 0 0 0 0 0
C3 1 12.5 0 0 0 0 5 62.5 0 0 1 12.5 0 0
C4 0 0 0 0 1 12.5 5 62.5 0 0 0 0 0 0
Total 6 18.75 1 3.15 2 6.25 16 50 2 6.25 1 3.13 0 0
Sum 36 30.76 9 7.69 8 6.84 42 35.89 15 12.82 2 1.71 5 4.27
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Table: (3) Characterization of Antibiotic sensitivity to the isolated bacteria contaminating the natural fresh juices

Antibiotics fecal E. coli E. coli E. aerogenes K. pneumoniae P. aeruginosa S. schleiferi S. aureus
Ba(\:/tSéria R S R S R S R S R S R S R S)
N%  MN%  N% N% N% N% N%  N%  N% N% N% N% (N% (N)%
CIP 0)o 100 0)0 (99100 (0)0  (8)100 0)o (42)100 (0)0  (15)100 (2)100 (0)0 (5)100 (0)0O
CLA  (36)100 (0)0  (9)100 (0)0 (8)100 (0)0 (40)95.2 (2)48  (0)0 (15100 (2)100 (0)0 (5)100 (0)0
IMP 0)0 100 0)0 (9100 (0)0 (8)100  (4)9.5  (38)90.5 (15)100  (0)0 (1)s0  (1)s0  (0)0 (5)100
AK (5)154 (31)84.6 (8)88.8 (1)11.2 (8)100 (0)0 (248 (40952 (15)100 (0)0 (2)100 (0)0 (5)100 (0)O
AX (8)23.1 (28)76.9 (9)100 (0)0 (8)100 (0)0 (40952 ()48 (15)100 (0)0 (2)100 (0)0 (5)100 (0)0
OoX (0)o (36)100 (0)o (9)100 (0)o (42)100 (2)100 (0)0 (5)100 (0)0
CFX (00  (36)100 (0)0  (9)100 (0)0 (8)100 (495 (38)905 (00  (15)100 (2)100 (0)0 (5)100  (0)0
CL (8)23.1 (28)76.9  (0)0 (99100 (0)0  (8)100 0)o (42)100 (0)0  (15)100 (2)100 (0)0 (5)100 (0)0
SXT (1)3.9 (35)96.1 (00  (9)100 (0)0 (8)100 (40952 (2)48  (0)0 (15)100 (1)50 (1)50 (0)0  (5)100
DO (00  (36)100 (00  (9)100 (0)0 (8)100 (00  (42)100  (0)0 (15100 (0)0 (2)100 (0)0 (5)100
CXM 0)0 (36)100 0)0 (99100 (0)0  (8)100 (0)0 (42)100 (0)0 (15)100 (0)0 (2)100 (0)0 (5)100
CONCLUSION

This study has concluded that, most of the
studied fresh juice samples showed bacterial
growth, interestingly, this is revealed increase
the bacterial contamination that indicating risk
factor leading to possibility of illness, there-
fore, control microbial contamination through
the application of the restricted hygiene strate-
gies which needed to be considered in order to
provide the markets with safe fresh juice prod-
ucts. Increase the educational awareness on the
microbial hazards for the people who working
on the juice preparations including food safety
and sanitization which assist them to gain re-
sponsibility for quality control. Routine mi-
crobiological evaluation gives enough infor-
mation on the expected microbial risk factors.
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