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Microbial Flora, Proximate Composition and Vitamin
Content of Juices of Three Fruits Bought from a Local
Market in Nigeria

Ositadinma C. Ugbogu and Alloysius C. Ogodo

Abstract—Microbial flora, proximate composition and
vitamin content of juices of three fruits bought from a local
market in Nigeria were investigated. The assessment of the
yeast and bacteria flora of the juices of the fruits revealed the
presence of Candida pseudotropicalis, Candida tropicalis,
Saccharomyces cerevisiae, Trichosporon asashii, Rhodotorula
glutinis, Erwinia herbicola, Serratia species, Staphylococcus
saprophyticus, Enterococcus faecium and Leuconostoc species.
Candida pseudotropicalis and Saccharomyces cerevisiae were
present in all the test fruits, Candida tropicalis was present in
watermelon and banana, Trichosporon asashii was present in
pawpaw, watermelon while Rhodotorula glutinis was present
in pawpaw fruit only. Erwinia herbicola was present in
pawpaw and banana, Serratia species was present in pawpaw
and watermelon while Staphylococcus saprophyticus was
isolated from all the test fruits. The proximate analysis of the
test fruits revealed them to be poor sources of protein but with
high moisture content that ranged from 76.9240.04% to

92.934).10%. The carbohydrate content ranged from 4.8940.03%

to 21.7620.02%. The analysis of vitamins showed that the test
fruits were good sources of vitamin A, B1, B2, C, D, E and K
with values ranging from 0.00940.01mg/100g for vitamin D in
banana to 45.440.02mg/100g for vitamin C in pawpaw fruit.

Index Terms—Fruits, juices, microbial flora, proximate
composition, vitamins.

. INTRODUCTION

Banana (Musa sapientum) is a herbacius plant in the
family Musaceae. It is native to tropical South-eastern Asia
and widely cultivated in tropical region, Nigeria inclusive
[1]. It is an important staple starchy food in Nigeria. Ripe
bananas are consumed raw as a desert fruit. However,
banana is a seasoned crop and the shelf-life is short under
the prevailing temperature and humidity condition in
tropical countries [2] including Nigeria. Following
maturation and harvest, there is a rapid rate of deterioration
of ripe bananas. Bananas serves as good nutritional sources
of carbohydrates, minerals such as potassium and vitamins
such as B1, B2, B3, B12, C and E [3]. Following the high
nutritional content of banana, it is consumed in large
quantity in variety of ways in Africa [4]-[6]. Though
consumed to a considerable extend, large quantities of ripe
bananas are usually wasted as a result of poor handling and
inadequate storage facilities. Therefore, method to extend
the shelf-life of banana will be useful. However, fermenting
banana juice is considered to be an attractive means of
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utilizing surplus and overripe banana [3].

Pawpaw (Carica papaya) is grown mostly for fresh
consumption or for production of latex. Pawpaw fruit is a
good source of carbohydrate, vitamins (C and A) and
minerals (copper and magnesium) [7]-[9]. Fresh papaw
fruits are very perishable, thereby making their exports
problematic. Large quantities of pawpaw are disposed off
yearly due to lack of or poor storage facilities. This results
to loss of the vital nutrients (vitamin) contained in the
pawpaw fruits and revenue obtained from their sale [10].
However these losses can be reduced and pawpaw can be
made available all year round, by utilizing the fruits for
other purposes such as wine production.

Watermelon (Citrullus vulgaris L.) is a tropical fruit
which grows in almost all parts of Africa including Nigeria
and South East Asia [11]. It is a good source of vitamins
and often used as an appetizer or snack, depending on how it
is prepared [12]. It also serves as a good source of
phytochemical and lycopene; a red carotenoid pigment
which acts as antioxidant during normal metabolism and
protects against cancer [13], [14]. However, large quantities
of watermelon are wasted as a result of poor storage
facilities and conditions. In Nigeria, watermelon are
fermented, blended and consumed as juice [12], [15].

This paper reports the microbial flora, proximate
composition and vitamin content of juices of three fruits
bought from a local market in Nigeria.

Il. MATERIALS AND METHODS

A. Source of Materials

Banana (Musa acuminata), pawpaw (Carica papaya L),
and watermelon (Citrullus vulgaris L.) were purchased from
the local central market (Nkwo Achara) in Uturu, Abia State,
Nigeria. The fruits were transported to the laboratory in
clean cellophane bags for analysis.

B. Assessment of the Yeasts Flora of the Fruits Juices

The yeasts flora of the fruits were assessed by culturing
the juice obtained after crushing the fruits using an electric
laboratory blender (Binatone) on Potato Dextrose Agar
(PDA) and incubating at room temperature for 48 hours to
determine the indigenous yeast communities harboured by
the fruits. On establishment of growth, the yeasts isolates
were sub-cultured on fresh medium to obtain pure cultures.
The yeasts isolated were characterised based on their
cultural characteristics, microscopy and sugar fermentation
tests and with reference to [16].

C. Assessment of the Bacteria Flora of the Fruits Juices
The bacteria flora of the fruits was determined as the type
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of bacteria that colonized the juice of the test fruits on
analysis described below. Exactly 0.5ml of each of the fruits
juice was cultured on Nutrient agar (NA) and MacConkey
Agar (MA) using the spread plate method according to the
method of [17]. On the establishment of growth after 24
hours of incubation, each cultured plate was examined
closely for distinct colonies from which inocula were taken
and subcultured in a fresh sterile, nutrient agar plates.
Subsequent cultures were incubated at room temperature
and observed after 24 hours for pure cultures. The pure
cultures obtained above were identified using a four step
characterization process reported by [18] and [19].

D. Proximate Analysis of the Fruits

The proximate analysis of the fruits for fermentation was
done to determine the moisture content, ash content, protein
content, lipid content, crude fibre and carbohydrate contents.
The moisture content of the fruits (pawpaw, banana and
watermelon) was determined using evaporation method as
described by [20].

The ash content was determined using the dry ashing
method [20]. This method uses a high temperature muffle
furnace capable of maintaining temperatures between 500
and 600°C. Water and other volatile materials are
vapourized and organic substances are burned in the
presence of oxygen in the air to CO,, H,O and N,. Most
materials are converted to oxides, sulphates, phosphates,
chlorides or silicates.

The overall protein content was determined using the
Kjedahl method while the lipid content of the samples was
determined using the Soxhlet method as described by [20].

The fibre content of the fruits was determined using the
methods described by [21]. While the carbohydrate contents
of the samples were determined using the Lane and Eynon
method [21].

E. Determination of the Vitamin Composition of the
Fruits

The analysis of the vitamin compositions of the fruits for
fermentation was done to determine the content of vitamin
A, D, E, K, C, B1, and vitamin B2. Vitamin A, C and
vitamin E were extracted and quantified accordingly to the
method described by [22]. Vitamin D was quantitatively
determined using liquid chromatography according to the
method of [23]. Vitamin K and vitamin B1 was determined
using the method of [24] while Vitamin B2 (Riboflavin) was
extracted according to the method described in [25].

I1l. RESULTS

The assessment of the yeast and bacteria flora of the fruits
revealed the presence of Candida pseudotropicalis, Candida
tropicalis, Saccharomyces cerevisiae, Trichosporon asashii,
Rhodotorula glutinis, Erwinia herbicola, Serratia species,
Staphylococcus saprophyticus, Enterococcus faecium and
Leuconostoc species (Table 1). Candida pseudotropicalis
and Saccharomyces cerevisiae were present in all the test
fruits , Candida tropicalis was present in watermelon and
banana, Trichosporon asashii was present in pawpaw and
watermelon while Rhodotorula glutinis was present in
pawpaw fruit only. Erwinia herbicola was present in

pawpaw and banana Serratia species was present in
watermelon and  pawpaw  while  Staphylococcus
saprophyticus was isolated from all the test fruits.

Proximate analysis showed that the test fruits (pawpaw,
banana and watermelon) were poor sources of protein with
values ranging from 0.5640.02% for banana to 1.2240.02%
for watermelon, but with high moisture content that ranged
from 76.9240.04% for banana to 92.93%0.10% for
watermelon (Table 1I). The highest moisture and protein
contents were observed in watermelon (92.9340.10%),
followed by pawpaw (88.8920.04%) and then banana
(76.9240.02%). The result also revealed that the highest
carbohydrate content was observed in banana fruit
(21.7620.02%) followed by pawpaw fruit (8.8020.02%)
while the least carbohydrate content was observed in
watermelon fruit (4.8920.03%).

The test fruits (pawpaw, banana and watermelon) were
good sources of vitamin C with values ranging from
5.240.02mg/100g for watermelon to 45.440.03mg/100g for
pawpaw but with low vitamin D, B1 and B2 in the range of
0.00940.01mg/100g to 0.0440.01mg/100g (Table II). The
highest vitamin C content was observed in pawpaw

(45.440.03mg/100g) followed by banana
(12.0049.02mg/100g) and then watermelon
(5.2040.02mg/100g). The result also show that the highest
vitamin A content was observed in watermelon
(8.6540.02mg/100g) followed by pawpaw

(2.9040.03mg/100g) and then banana (0.1740.02mg/100g)
while vitamin D, E, K, B1 and B2 were observed in small
amounts ranging from 0.00940.02mg/100g for vitamin D in
banana to 0.3440.03mg/100g for vitamin E in watermelon.

TABLE I: OCCURRENCE OF YEASTS AND BACTERIA IN THE FRUIT SAMPLES
Organisms Waterme  Pawpaw Banana
lon

Candida pseudotropicalis +

Candida tropicalis +

Saccharomyces cerevisiae +
Trichosporon asashii

Rhodotorula glutinis

Erwinia herbicola

Serratia species

+ o+ 4+ o+ o+ o+

Staphylococcus
saprophyticus

Enterococcus faecium

Key: + = Positive, - = Negative

TABLE Il: PROXIMATE COMPOSITIONS OF THE FRUITS

Composition (%)  Watermelon Pawpaw Banana
Moisture 92.93+0.10 88.89+0.04 76.92+0.04
Ash content 0.94+0.02 0.27£0.03 0.16+0.02
Protein 1.22+0.03 0.94+0.03 0.56+0.02
Lipid content 0.48+0.03 0.78+0.03 0.59+0.02
Fibre content 0.10+0.02 0.31+0.02 0.02+0.01
Carbohydrate 4.89+0.03 8.80+0.02 21.76+0.02
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Key: % = Percentage
Values are the mean =SD of three replicate.
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TABLE IlI: VITAMIN COMPOSITION OF THE FRUITS

Vitamins Watermelon Pawpaw Banana
(mg/100g)

Vitamin A 8.65+0.02 2.90+0.03 0.17+0.03
Vitamin B1 0.045+0.02 0.042+0.02 0.05+0.02
Vitamin B2 0.04+0.01 0.13+0.01 0.13+0.02
Vitamin C 5.2040.02 45.4+0.03 12.00+0.02
Vitamin D 0.02+0.01 0.08+0.01 0.009+0.01
Vitamin E 0.34+0.03 0.20+0.02 0.05+0.02
Vitamin K 0.15+0.02 0.05+0.02 0.05+0.02

Key: mg/100g = milligram per 100 grams
Values are the mean £SD of three replicate.

IV. DISCUSSION

In the present study the Microbial flora, proximate
composition and vitamin content of juices of three fruits
bought from a local market in Nigeria were investigated.
The assessment of the yeast and bacteria flora of the fruits
revealed the presence of Candida pseudotropicalis, Candida
tropicalis, Candida utilis, Candida crusei, Saccharomyces
cerevisiae, Trichosporon asashii, Rhodotorula glutinis,
Erwinia herbicola, Serratia species, Staphylococcus
saprophyticus, Enterococcus faecium and Leuconostoc
species. Candida pseudotropicalis and Saccharomyces
cerevisiae were present in all the test fruits, Candida
tropicalis was present in watermelon and banana,
Trichosporon asashii was present in pawpaw, watermelon
and while Rhodotorula glutinis was present in pawpaw fruit
only. Erwinia herbicola was present in pawpaw, banana
while Staphylococcus saprophyticus was isolated from all
the test fruits. Similar observation was reported by [17], [26]
and [10] who isolated similar organisms from banana,
watermelon and pawpaw respectively. However, the
microorganisms isolated in this study have largely been
associated with materials from which they were recovered
[17], [27].

The proximate composition of the test fruits compared
favourably with the reports of [2], [26] and [28] for
watermelon, banana and pawpaw respectively. The low
protein content of the fruits as reported in this study is a
probable indication that the fear of accumulation due to
consumption of the fruits do not arise.

From the results, the mean moisture content of the fruits
ranged from 76.9240.04% in banana to 92.9340.10% in
watermelon. This accounts for their high perishable nature
and their short life span under normal storage conditions
[26]. The fruits contained reasonable amounts of
carbohydrate, which gives an account of their high caloric
value and indication. The lipids contents of banana fruit are
in agreement with the reports that banana fruits contain
traces of fat [1].

The vitamin composition of the test fruits (pawpaw
banana and watermelon) compared favourably with the
reports of [29] and [30] for watermelon, [8] and [31] for
pawpaw and [7] for banana. Also the result supported the
assertion that these fruits are good sources of vitamin C, A
and K [7].
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The values of vitamin obtained in the present
investigation are an indication that the fruits are good
sources of vitamins and underline their significance
nutritionally in the diet. However, low values were observed
for vitamin D, Bl and B2. This could be attributed to

variations in different cultivars of the fruits and the
prevailing environmental conditions of cultivation.
Moreover, the result revealed that there could be

supplementation in the vitamin composition of the fruits
when combined in right proportion in the diet, hence an
indication of good mixed fruit diet.

V. CONCLUSION

Conclusively the present study has revealed that the
organisms isolated are associated with plant materials and
the fruits are sources of good nutrition and vitamins.
Therefore, adequate preservative methods need to be taken
to avoid their wastage as a result of spoilage.
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