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ABSTRACT
A brand of commercially available juice productsswmaurchased from the main market of Ado-Ekiti
metropolis, Ekiti State, South-West of Nigeria.
A total of three fruit juices of multi fruits juic@range juice, and coconut-pineapple juice, which
commonly consumed were screened for the survivel o Escherichia coli, Salmonella species, and
Shigella species and the growth pattern of thegamisms were also observed. In the fruits analytea;
total plate count were 2.35 x 1Q.og cfu/ml, 2.44 x 1DLog cfu/ml, and 2.57 x TOLog cfu/ml.
Escherichia coli range between 0.68 x*1®g cfu/ml, to 0.01x 10Log cfu/ml, Salmonella species range
between 0.86 x T0Q.og cfu/ml, to 0.01x 1DLog cfu/ml,, and Shigella species range betweg# 8 10
Log cfu/ml, to 0.03 x 1DLog cfu/ml. Among the pathogenic microorganisnesipsnly Escherichia coli
was able to survive after five days, Shigella Sgedied off after three days, while Salmonella igzec
died off after four days. Many of these organisis cause diseases in humans which indicate that the
fruit juices must full fills the guidelines for tieicrobiological quality of juices and steps mustthken
to improve the microbial quality of products anampt consumption is recommended not to keep it afte
lid has been removed.
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INTRODUCTION
Fruit juice is the liquid naturally contained iruffr or vegetable tissues; it denotes a sweetengtl fr
extract prepared mechanically by squeezing frasih dr vegetables flesh without the applicatiorheft
or solvent. For example, orange juice is the ligaittact from the fruit of the orange tree.
Juice may be prepared in the home from fresh &t vegetable using hand or electric juice extracto
juicers. Many commercial juices are filtered to o fiber or pulp, but high pulp fresh orange juEa
popular beverage. Juice may be marketed in coratedtform sometimes; consumers may need to add
water to reconstitute the liquid back to its ora@irstate. However, concentrates generally have a
noticeable different taste from their freshly saezkcounterparts. Other juices are reconstitutéorde
packaging for retail sales.
The bacteriological examination of juice is impattaince they are produced commercially to meet the
demands of people for consumption. It is known thast types of juices are very high in bacterialloa
and thus may contribute to the spoilage of juicedpct in which they are used. It is because of the
importance of such spoilage problems that scientistlieved that a standard method for the
bacteriological examination of juices should bepmsed.
The processing of fruit juices is a relatively nesdustry in many ways but one which will requiresz
supervision is the quality control of the produ&sntrol of quality is essentially a control of cleanliness
and handling of the food in the industry.
Foods with a pH lower than 4.0 are considered thipk in acid and are generally regarded as neotgoei
susceptible to spoilage by a variety of microorgars. At this low pH, spoilage is mostly caused by acid
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tolerant yeast and mycelia fungi, while bacterjares will not germinate and grow under these acidi
conditions. The acid or acidified juice with a pldldw 4.6 are not subjected to a heat treatment at
temperature sufficient to destroy all the microksgbres. This will have a detrimental effect on the
organoleptic quality of the product.

Traditionally, fruit juices are considered to beseeptible to spoilage only by yeast, mycelia fuaigd
lactic acid bacteria. The low pH is consideredisigfit to prevent the growth of almost all bactesp@re-
formers, spores oflostridium botulinumcannot germinate or produce the lethatulinumtoxin in an
environment with a pH below 4.6 Another common thermophilic spoilage organisBgcillus
stearothermophiluscannot grow and cause the sour taste type olfaggobelow a pH of 5.3.

Other organism of concern ate PasteurianunandB. Coagulansbeing the only spore formers able to

grow at pH 3.8?. This has allowed the fruit beverage industryuccessfully apply a hot fill hold process
to pasteurize the products. This pasteurizatiorwgs® holds the products at temperature betwe&D 88
and 96C for 2minutes and is sufficient to destroy healbli spoilage organisms such as yeast, lactic acid
bacteria and some mycelial fungi. The productsttaea commercially sterile for duration of the sfieci
shelf life, until the container is opeﬁed
Cerneyet al.? reported the first juice spoilage case of comnadisgiavailable pasteurized fruit juice and
found shelf — stable, aseptically packaged apglejto have an off flavour. Following this repoat,
number of cases were reported from all over theldvand almost all these spoilage incidents were
caused by the spore- forming, thermo acidophilictdr@a from the genuslicyclo bacillus The aims and
objectives of this research project work were téedeine the growth of some selected pathogenic
microorganisms in juice product. To know the suaVirate of these selected pathogenic organisnigein t
fruits juice and to know the extent in which presgives are able to prevent spoilage after remotal
cover lids.

MATERIALS AND METHODS
COLLECTION AND PROCESSING OF SAMPLES
A brand of fruits juice which is commonly producemimmercially namely: orange juice, multi fruitsgei
and coconut-pineapple juice were used for the aisily the study. Three different samples of eddhe
fruit juice were analyzed. The samples were digtedl at some different locations in Ekiti stateeyh
were labeled appropriately and transferred todbedatory for analysis.
INOCULATION OF MICROORGANISMS
During packaging of the product, contamination ocaour (post-processing contamination). Therefore,
before the juice sample was used in the investigatiwas tested for the presence of any contamimat
bacteria. In particular, it was tested for the pre of all the pathogens that were to be usdudsrstudy.
This was done by plating out 0.1 ml of each samplselective media and incubated at 37°C for 24 hrs
A pre-inoculum was prepared by inoculating one
loopfull of cells from each pure culture in 10 nryfitic Soy Broth (TSB). This was incubated for 6-&t
37°C. The pre-inoculum (0.1 ml) was then inoculatgd 1 L Erlenmeyer flasks containing 200 ml of
TSB and incubated at 37°C for a further 8 h. A celhcentration of 1cfu/ml of each microorganism
was inoculated into juice sample.
ENUMERATION OF FOOD-BORNE PATHOGENS AND LACTIC ACID BACTERIA
During each sampling day, 1 ml of the juice samples aseptically drawn from the test juices and
dispensed in 9 ml sterile distilled water. For et sample, serial dilutions (1002 10°% were carried
out for microbial assays in 9 ml sterile distillagter and plated out in duplicate using the sppdatk
technigue onto selective agar 0.1ml of undilutédegsamples was also plated out on the selectige ag
The plates were then incubated aerobically at 36tC24 h. After incubation, typical colonies of the
presumptive pathogens were counted and the rastdtpreted as cfu/ml. Microbiological analysistoé
food borne pathogens was done for five days.
BACTERIOLOGICAL ANALYSIS METHODS; TOTAL PLATES COUN T (TBC)
20ml of the molten nutrient agar cooled at@ivas poured into each Petri dish. The agar wasvad to
solidify and 1ml of the sample was pipetted aneagron the already solidify agar.
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The plates were allowed to set after which theyewacubated in inverted position at°@7 The plates
were counted after 24 hours of incubation by thamseof colony counter.
The agar plate method of examination of the fruitgs may be a method of determining the quality of
the products. The method of estimating microorgasigonsists of counting the microbial colonies or
growth which develops upon a nutrient agar platerahixing and incubating a suitable dilution oéth
juice.

RESULTS
From the analysis carried out, the following reswlere obtained. Table 1 shows the descriptiom®f t
organisms on the selective media. Table 2 showpréfsentation of total plate count aascherichia coli
count in which there was a drastic reduction in plete count for thé&scherichia colifrom the initial
value of 3.2 logcfu/ml in orange, 0.65 log cfu/ml imulti fruits and 0.68 logcfu/ml in the coconut
pineapple. On the first day of inoculation, thesblegan to decrease with respects to the numibéne o
organisms in the juice samples. This shows thatetlie highermicrobial count on the first day of
inoculation and low count for the subsequent daty time fifth day. Where the cell number reduces to
0.01 log cfu/ml in the multi fruit, 0.13 Logcfu/rim orange and 0.01 Logcfu/ml in the coconut pindapp
The result of total plate count aB@imonellaspp.count are shown in Table 3 in which there was &rap
decrease in the cell number from the initial 4.@cfa/ml to 0.86 logcfu/ml in multi fruit juice sartg
0.65 logcfu/ml in orange juice fruit sample, and®logcfu/ml in coconut pineapple was noticed. B t
fourth day of inoculation, the cell population redd, to 0.01 logcfu/ml, 0.01 logcfu/ml and 0.04
logcfu/ml in multi fruits, orange and coconut pippke juice respectively. On the fifth day, the aid
off in all the three juice samples.
Table 4shows the result obtained from the totaleptaunt andshigellacount in which the strains of
Shigellaspecies used could no longer be detected afteysidahe juice sample. A count which showed
decreased from an initial value of 3.5 log cfu/ml®.52 log cfu/ml in multi fruit, 0.01 log cfu/mhi
orange juice sample and 0.8 logcfu/ml in coconnegpple. The rate at whi&higellaspecies died off in
the entire juice sample was similar. The microkialint also decreased rapidly from the day of
inoculation to the third day of inoculation. Thageno significant difference in survival &higella
species in the juice sample.
The total plates count on the samples rangedbet®:@drx1d to 8.10 x 16in all the fruit juice samples.

Table 1: Description of Pathogenic Organisms on Ssdtive Media

Microorganism Selective Agar Description of colonig
Escherichia coli EMB Agar Green metallic sheen
Salmonellsspecies SS Agar Transparent with black cente
Shigellaspecies MacConkey Agar Colonies translucent witkiph
colour surrounded by yellow zones.

Table 2: Total plate andEscherichia coli Count (10'log cfu/ml)

Time (day)/hrs Total plate count Escherichia colicount

Multi fruit orange Coconut Multi fruit Orange Coconut
pineapple pineapple

0/06hrs - - - - -
1/24hrs 7.33 7.22 7.10 0.65 0.68 0.68
2/48hrs 5.02 5.38 5.57 0.60 0.51 0.51
3/72hrs 4.29 4.47 4.20 0.43 0.43 0.39
4/96hrs 2.47 2.50 2.53 0.28 0.23 0.25
5/120hrs 1.32 1.47 2.30 0.01 0.13 0.01
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Table 3: Total plate andSalmonella species count (10flog cfu/ml)

Time Total plate count Salmonella species count
(day)/hrs
Multi fruit orange Coconut | Multi fruit Orange Coconut
pineapple pineapple
0/06hrs - - - - - -
1/24hrs 4.77 4.98 3.80 0.86 0.65 0.26
2/48hrs 2.07 2.36 3.00 0.42 0.32 0.12
3/72hrs 1.86 1.08 1.20 0.03 - 0.06
4/96hrs 1.16 0.66 1.20 0.01 0.01 0.04
5/120hrs 0.78 0.84 0.99 - - -

Table 4: Total plate and $igella count (10'log cfu/ml)

Time (day)/hrs Total plate count Shigella speciesount
Multi fruit orange Coconut | Multi fruit | Orange | Coconut
pineapple pineapple
0/06hrs - - - - - -
1/24hrs 2.21 2.17 2.86 0.52 0.644 0.84
2/48hrs 0.72 1.23 2.12 0.34 0.24 0.30
3/72hrs 0.71 1.03 1.92 0.03 0.08 0134
4/96hrs 0.33 0.64 0.55 - - -
5/120hrs 0.21 0.53 0.46 - - -
DISCUSSION

Fruits juices were until recently considered todosceptible to spoilage by yeast, mycelia fungd an
lactic acid bacteria. Spoilage by these organis@as prevented by the acidic pH of fruit juices aedth
treatment applied during the hot-fill-hold proceBgspite these control measures, an increasing eumb
of spoilage causes of fruit juices, fruit juice guats and acidic vegetables due to contaminatiosobye
organisms have been reported by Suaads and Alwakeel

From the analysis carried out, it was observed filemt all juice samples none of the presumptivedfoo
borne pathogens being tested was found in anyeofitimoculated juice samples (control). There were
bacteria plate count in the control sample whicloveh that the fruits juice was free from any
contaminants and it is said to be fit for consummptis studied by Johnson and Leyer, (2008).

The results showed that the entire juice samplibiteld the growth and the survival of all the telsteod
-borne pathogen namely E. colshigellsspecies andSalmonellaspecies the antimicrobial activity
increased in the juice samples with increasedamtimber of days in which the organisms presetitdn
juice samples as stated by Theron and tfudishas been reported by Tajkarimjji and IbraHinthat E.
coli survival well at pH values of below 3.4 acidic fauand juice. Results of the study indicate that th
pH (Acidic property) in the juice samples would heta key factor for influencing the survival®fcoli

It was noticed that the antimicrobial activity dfet preservation which is sodium sorbate used fer th
preservation of the juice samples against the Bathio micro- organisms which includdéscoli,
Salmonellaspecies Staphylococcus aurewsnd Shigellaspecies leads to the inhibition and reduction in
the number of cells in the medium as earlier stilie Cooke and Brook, (2011).

Citric acid and sodium sorbate as preservativestage all the juice samples is an antimicrobiadrag
which inhibits the growth and the survival of migrganism in the juice sample. These preservatives
were responsible to kill the vegetative cell of tasted microorganisms in the juice sample andsléad
the inability of the organism to multiple. As refmt by Badet and Furifjethe vegetative cells in the
bacteria are responsible for their growth and é& Wiegetative cell in microorganism is damagecdedds

to blockage in the growth cycle and the survivaihaf organisms will be inhibited.

This results shows that the survival of the predivragood borne pathogenk.(coli, Salmonellapecies
andShigellaspecies). Was very low in all the juice sample tinigl was as a result of the environment in
which these organisms were introduced. Gldeported that organisms will not survive any
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environment which are not favourable for them. Atlds was observed as non of the tested
microorganisms was able to survive in the juiceaniThe preservatives was able to kill the vegetat
cell of the organisms which were required for theision and growth of the organism and was
responsible for the drastic reduction in the nundferell of all the tested microorganisms and i thtal
plate count in all the juice sample. Low populatigduction in the number of colonies and alsodisath
of the organisms was as a result of inability &f tihganisms to divide and multiple in the juice pes.
Lewis' has reported the need for microbiological exanmain this field can be found in the public
health aspects of production, distribution and wapgead use of juice products and the need for
determination and the causes and prevention ofegfEoi
Bottled beverages of juice products are consumethiest quenchers. As much they should meet the
requirements for drinking water has regards touvdmeous types of organisms. Whenever the furnished
juice products or beverages did not meet the rement for drinking water according to the publialtie
service Drinking water standardsthere is indication of unsatisfactory raw materiar very faulty
processing methods. In most cases, the primaryceswand carrier of coliform organisms is the water
supply employed.
High bacteria counts and mould may be indicativepobrly cleaned equipment on reflective of the
bacteria may be an indication of fermentation @ finice products. The use of good quality proddct o
low microbial count, Suaard and Emiahave shown that juices produced from soft rott foaintains
many times the total bacteria number found in j@ioen sound fruit.
Uchgaonkar and Dahiyahave pointed out the vital role of fruits sanitatin maintaining high quality in
juice and concentration products.
CONCLUSION
The study carried out shows that food borne pathajehe Enterdsacteriaceadamily can survive for
long period in the juice sample which shows thatBkcherichia coliremained viable for longer period
compared to other pathogens. This provides clederwge that this bacteria is slightly tolerant tida
condition. Salmonellaspecies can only survive for three to four daysthie juice samples. It was
contended that contamination is mainly due to ppa@iity of water, the raw fruits used for the protion
of the juice (beverages, improper use of presemsatof the juice products, inadequate sealing and
canning of the beverages as well as prevailing giemjc conditions related to washing of utensild an
maintenance of premises.
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