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Abstract

The microbial qualit of fifteen prepackaged fruit salad samples containing pineappd¢er melon and pe-paw
was analyzed. The distribution of the bacterialates wereBacillus spp 15 (100%)Saphylococcus aureus 15
(100%), Pseudomonas spp 13 (86.67% Escherichia coli 15 (100%) Sreptococcus spp 4 (26.67%)Alkaligenes spp
6 (40%).The fungi isolates were distributed asofol: Aspergillus spp 15 (100%)Penicillium spp 13 (86.67%),
Fusarium spp 8 (53.33%) an8accharomyces cerevisae 6 (46.67%). The total bacterial unt was in the range of
1.40 x1G to 2.70 x16 cfu/g, while the total coliform count ranged fron88 x1€ to 4.66x1¢ cfu/g. The lowest
Saphylococcal aureus count was 6.0x1* cfu/g while the highest count was 11.33* cfu/g. The fungal count
ranged from 2.67xF0to 5.67x18. Good personal hygiene, Proper sanitation practickthe use of clean utens
are recommended in order to avoid risks associatiddthe consumption of contaminated frui
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1.0 Introduction

Over the years, there has been significant increaiee consumption of already prepared fruit saldds is due tc
the fact that it is easily accessible, convenienfritious and most esgially cheaper than whole fruits. It
composed of different kinds of fresh fruits whickayninclude; water melon, pineapple, |-paw, apple, berries,
grapes etc. which are cut into small pieces aneneaith or without milk or syrup to give it an extavour (Alan,
1999). The nutritional qualities can be said tdefthe nutritional quality of the individual figi used in it
preparation. Generally, they are low in cholestesaturated fat and sodium and high in vitamin®And C, dietan
fiber, manganese and copper.

In Nigeria, fruit salad is classified as a streedd and so are sometimes prepared in public plandssold by
vendors on streets and in other similar placesnallstransparent covered plastic bowls. . They t@yconsume
where it is purchased or can be taken away and eatenviedse. (Dawson and Canet, 1991; Ekanem, 1
Nwachukwuet al., 2008).

Fruit salad due to its nature is of great publialtieconcern. This is because it is prone to coimtation from its
preparationd the selling point due to either improper handliogntamination/ cross contamination by insects
preparation utensils, packaging materials, handiimdymarketing.

Contamination and cross contamination of streetldoespecially sliced fruits and getables are increased by
unsanitary processing and preservation methodhoBats may invade the interior surfaces of the ywediuring
peeling, cutting and other processes like packadiagdling and marketing (Baret al., 2007). The use of dirty
utensils as well as the open display of street predirccourages sporadic visits by flies, cockroactwents an
dusts (Bryanet al., 1992). Another major source of contaminationfregh fruits and vegetables sold by st
vendors is the washing wat@€hali et al., 1994). In addition to this, it is difficult fane to attest to the hygiene
the processors or the sanitary conditions at tliet pd preparation. Holding of sliced fruits thaquires no furthe
processing before consumption at amt temperature during retail, maintains the producepsimum temperatur
for proliferation/ invasion by pathogenic mesopdi{®uinde and Kuria, 2005; Bai et al., 2007).The use of simple
facilities like wheelbarrow, trays, mats tables anake shift stis by the street vendors further increase theafs
food contamination.

Difference in microbial profiles of various fruiésxd organisms result largely from unrelated fagtaush as reside
microflora on the soil, application of n-resident microfloa via animal manures, sewage or irrigation wi
transportation and handling by individual retailéRay and Bhunia, 2007; Ofcet al., 2009). In developing
countries such as Nigeria, continued use of urdtbatastewater and manure as fertilizershe production of fruits
and vegetables is a major contributing factor tatamination (Olayemi, 1997; Amo:et al., 2009).
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The consumption of packaged fruit salad may thusrg@lly increase the risk of fo-borne disease caused by a
wide variety of pdtogens. This study is therefore aimed at determirtire microbial quality of street vend
packaged fruit salad sold in Port Harcourt, Nigena highlighting the possible health implicatiafseating food:
of poor microbial quality.
2.0 Materialsand methods
2.1 Sample collection
A total of 15 prepackaged fruit salad samples comprising of pinegpphter melon and p~paw were obtained
randomly from street vendors in Port Harcourt. Ehe®re transported in ice packed cooler to therktboy where
analysis commenced immediately.
2.2 Isolation and enumeration of microorgani

Nutrient agar, Sabouraud Dextrose agar, Mannitdt 8gar, Eosin Methylene blue agar, peptone watere
prepared according to manufacturer’s instructiod sterilized by atoclaving at 123C for 15mins. 10grams of
each fruit salad sample was blended in a sterdaddr with 90mls of peptone water for two minutes fold seria
dilutions were prepared and 1ml of the?, 10%and 1d dilutions was inoculated on duplicate jes of the already
prepared media using the pour plate technique pldtes were then incubated aC for 24-48h and examined for
colony formation.
After incubation, colonies were counted using aoglcounter (Gallencamp), while pure cultures ofdles were
obtained by sulzulturing in fresh medium using the streak platehoé
2.3 Identification of isolates

Bacterial isolates were identified based on stahdaicrobiological cultural, morphological and biechical
characteristics as described by Baiwan and Gibbons, (1974) while the fungal isolatee identified based on tl
taxonomic schemes described by Fawole and Oso8)
3.0 Results and Discussion
The microbial quality of already prepared fruitashlsamples was investigated and diffeimicroorganisms were
isolated;Bacillus, Saphylococcus aureus, Pseudomonas spp Escherichia coli, Sreptococcus spp Alkaligenes spp
Penicillium spp, Aspergillus spp, Saccharomyces cerevisae, Fusarium spp. Most of the bacteria isolated are aln
always radily available in our environment. The presenc¢heke organisms can be linked to a number of ffa
such as improper handling and processing, use mfagonated water during washing, cross contaminatiom
other fruits and vegetables or the usdirty processing utensils like knives and trays §Klet al., 1994; Eniet al.,
2010; Oranusi and Olorunfemi, 2011). Bryet al., (1992), Beuchat, (1996) and Ekanem (1988) isdlapecies ¢
bacteria which includ8acillus spp.,Salmonella spp andescherichia coli from street vended foods and the prest
of these organisms were thought to be as a rekulappropriate processing
From the results obtained, the total bacterial tdalts within the range of 1.40 x *and 2.70 x 1Dcfu/g, with
sample 12 showing the highest count of 2.70°cfu/g and sample 1 showed the lowest count of 1.4°cfu/g
(Table 1). It is assumed that most of these badtiwlates have the capacity to cause diseaséhanshture of frui
salad is sue that no further treatment is required beforengatio control of the microbial load or flora isfatifilt.
This in turn implies that consumers of these fomd@sinadvertently exposed to dangers of food bdisease
The high coliform count is very siiurbing with the least count of 0.33 *cfu/g (Table 1). It is important to obser
that the presence & coli as an enteric bacteria with established pathoggritiman poses a risk to young childr
the elderly and the immunocompromised persons basas 1*-107/g(infective dose) is found (ICSMF, 197E.
coli is a part of the normal flora of the intete of humans and other vertebrates and its presedioates unsanitar
conditions and warrants investigation of the cdodi& of preparation. Some strains E. coli can cause
gastroenteritis and urinary tract infection as vaslidiarrhea in infan
The staphylococcal count was in the range of 6.0* cfu/g and 11.33x(cfu/g (Table 1). It is important that tl
presence ofS aureus in the fruit salad for human consumption shouldchecked as count of *g are highly
suggestive of the possibility édod poisoning occurring
Among the bacterigg&aphylococcus aureus andBacillus spp both had 100% occurrence (TableS. aureus being a
normal flora of the skin and mucous membranes llagevendors as the probable source of contaminatidhe
fruit salad sample®acillus might have entered by soil contamination due taliisjuity

Aspergillus spp andPenicillium spp among the fungi had 100% and 87% respectiFusarium spp had 53.33%
followed by Saccharomyces spp (46.67%). See Table 3. Unlithe bacterial isolates, the fungal isolates presea
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safer ground sinc&accharomyces cerevisae is not pathogenic anBusarium spp. is relatively pathogenic to plal
than animals. HoweveAspergillus spp. is known to be pathogenic to man.( Okoetka., 2009; Eniet al., 2010)
4.0 Conclusion

This study shows that already prepared fruit sakad contain some pathogenic organisms that coulthbaful to
man and pose a severe public health problem ocathgumers if not properly handled hygienici
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Table 1: The microbial count of the fruit salsamples

Sample| Total viable count Total coliform cour | Staphylococcal count Total fungal cour
(cfu/g)

x10° x10° x10* x10°
1 1.40 3.67 9.33 5.00
2 1.63 4.67 10.33 5.33
3 1.67 3.3¢ 8.3¢ 4,67
4 1.57 1,67 8.67 4.0C
5 1.43 3.67 6.33 3.33
6 2.60 3.33 11.33 2.67
7 2.0C 0.67 8.67 5.67
8 1.9 3.3¢ 9.0C 4,67
9 1.8¢ 4.0C 8.0C 5.67
10 1.97 3.67 6.33 4.00
11 1.43 4.33 6.00 4.33
12 2.7C 3.67 9.0C 2.67
13 1.52 1.0C 9.3¢ 5.3¢
14 1.67 0.33 9.67 3.67
15 2.13 1.67 10.67 2.67

77



Journal of Biology, Agriculture and Healthc www.iiste.org

ISSN 22243208 (Paper) ISSN 22-093X (Online) mLLy

Vol 2, No.11, 2012 ns'e

Table 2:Percentage occurrence of the bacterial isc

Samples Bacillus | Saphylococcus Pseudomonas | Escherichia Streptococcus | Alkaligenes
spp aureus spp coli spp spp

1 + + + + _ +

2 + + + + + _

3 + + _ + _ +

4 + + + + _ _

5 + + . + + _

6 + + + + _ _

7 + + + + _ +

8 + + + + _ _

9 + + + + . +

10 + + + + _ _

11 + + + + + _

12 + + + + _ +

13 + + + + _ _

14 + + + + _ _

15 + + + + + +

% 100 100 86.67 100 26.67 40.00

occurrenc
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Table 3: Percentage occurrence of the fungal

Sample Aspergillus spr | Penicillium spg | Saccharomyces cerevisae | Fusarium spf

1 + + + +

2 + + _ +

3 + + + _

4 + _ _ +

5 + + _ _

6 + + _ +

7 + + _ +

8 + + + +

9 + + + _

1C + + _ _

11 + + + _

12 + _ _ _

13 + + _ +

14 + + + _

15 + + + +

% occurrencg 100 86.6 46.67 53.33
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