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ABSTRACT

Aims: To examine the effect of fermentation on the microbial, proximate and mineral composition
of mung bean.

Study Design: Mung bean seed were obtained from local farmers in Ondo State, Nigeria.
Unfermented sample was used as positive control. The study was carried out in the research
laboratory, Federal University of Technology, Akure, Nigeria between December, 2012 and March,
2013.

Methodology: The bean was divided into two portions A and B. Portion A was fermented for 7
days and B was analyzed raw. The physiochemical, microbial, proximate and mineral properties of
the fermented sample were monitored during the period of fermentation.

Results: The pH decreased significantly from 6.87 at 0 hour to 4.73 at 96 hours of fermentation
and increased to 6.10 at 168 hours. There was also significant increase in total titratable acidity
(TTA) value. There was a progressive significant increase in the bacteria count from 2.0x10° cfu/g
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to 2.5x10° cfu/g and significant decrease to 5.5x10” cfu/g on the last day. The fungi populations also
increased from 2.8x10* sfu/g to 9.6x10° cfu/g as fermentation progressed. Seven bacteria viz;
Staphylococcus aureus, Bacillus coagulans, Bacillus licheniformis, Bacillus subtilis, Bacillus
megaterium, Leuconostoc mesenteroides, and Lactobaillus plantarum were isolated. Four fungi
namely: Aspergillus niger, Aspergillus flavus, Penicillium italicum and Saccharomyces cerevisae
were also isolated. The proximate analysis revealed that there was significant increase in the
moisture content from 4.81 to 8.94%, a slight increase in protein content from 25.45 to 25.63% and
a significant reduction in the carbohydrate content from 51.82 to 48.95%. The mineral composition
(mg/g) such as potassium increased significantly from 17.35 to 25.59%, zinc from 0.74 to 0.79%

and calcium from 2.49 to 3.27%.
Conclusion:

The proximate and mineral compositions as observed in the results suggest that
fermentation may significantly improve the nutritional value of mung bean.

Keywords: Mung beans; fermentation; physicochemical property.

1. INTRODUCTION

Mung bean also known as Mung, Mungo, green
gram or golden gram is the seed of Vigna radiata
[1,2]. It is native to the Indian subcontinent [3]. It
is a leguminous plant — an erect or climbing bean
[4]. Mung bean is cultivated in many tropical
African countries; in certain areas of Kenya as
their principal cash crop [5,6]. It has been
successfully introduced and grown in some
Southern part of Nigeria being an ecological
analogue of tropical African countries [7]. The
seeds are small, ovoid in shape and mostly
green, but are also seen in other colours as well.
Mung bean are high in carbohydrate (>45%) and
protein (>21%); fair source of calcium, iron,
vitamin C, tonic and aperients [8].

Its sprouts are good source of vitamin B [1].
However, mung bean is still underutilized as food
due to its tough texture, long cooking time and
lack of education on its nutritional composition
[9,10,11]. Its consumption is occasional. The
dried matured seed is cooked and consumed
either alone or in combination with starchy
staples.

Fermentation is the conversion of carbohydrates
to alcohols and carbon dioxide or organic acids
using yeasts, bacteria, or a combination thereof,
under anaerobic conditions without net oxidation
[12]. Fermentation is a processing method that is
cost effective and affordable by the poor [13].
Fermented foods and condiments are one of the
important constituents throughout many parts of
Asia and Africa [14]. It often results in enhanced
nutrition, stabilization of the original raw
materials, detoxification of antinutritional factors
[13]. Fermentation can also increase the soluble
phenolic content of legumes like pigeon pea and
consequently enhance its antioxidant activities.

Legume fermentation in Nigeria is usually done
to produce condiments like ‘iru’ or ‘dawadawa’
[15]. In this study, the effect of fermentation on
the microbial, proximate and mineral composition
was examined.

2. MATERIALS AND METHODS

2.1 Sample Collection

Mung bean (Vigna radiata L.) seed used for this
study were obtained from a local farmer raising
them for food at Igasi Akoko, in Akoko North
West Local Government Area of Ondo State,
Nigeria. The seed were harvested from the
previous season and sundried. This material
were identified and authenticated at the
Department of Crop Soil and Pest Management
of the Federal University of Technology, Akure
and were taken to the microbiology laboratory
(FUTA) for analysis. The seed were thoroughly
cleaned and sorted to remove extraneous
matters and were sundried to reduce its moisture
content. The sample was divided into two
portions (A and B) of 500g each using electronic
weighing balance (Electronic Balance, MT-301
Model) and were washed in clean tap water
before processing. A 500 g of sample A was left
to ferment for seven days at ambient
temperature in a covered plastic bowl and about
1.5 liters of sterile distilled water was added.
Sample B (500 g) which serves as the control
was analyzed raw. The processing flow chart
developed for this research is shown in Fig. 1.

2.2 Isolation and Characterization

Nutrient Agar (NA), De Man Rogosa and Sharpe
agar (MRS), Plate Count Agar (PCA) and
Sabouraud Dextrose Agar (SDA) were used for
the isolation of bacteria and fungi respectively on
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the samples. Isolation of the microbial flora of the
fermenting seeds was done every 24 hours at
days 1-7 using the method described by [16].
Isolates were randomly selected from the plates
used for viable counts and were subcultured
before  further investigations  on  their
morphological and biochemical characteristics.
Each of the representative colonies of the
randomly selected isolates were further purified
by subculturing them onto sterile plates by
streaking method until pure cultures were
obtained. All pure cultures were kept in triplicates
in culture agar slants as working and stock
cultures preserved in a refrigerator (Haier
thermocool HR-137 Quinda, China) at 4C.

Mung bean seeds

Hand sorting to remove unwanted materials
Sundried for Constant Weight
Divide into two portions (5009 each)

Washed in tap water

v v

Fermentation at
room temperature

Raw
(not fermented)

Fig. 1. Mung bean processing flow chart

Identification and taxonomic studies were
carried out on the (bacteria and fungi) isolates

based on their cultural, morphological,
biochemical and physiological characteristics.
The cultural characteristics of the purified

isolates were done as described by [16,17].
Gram’s reaction and shape of cells were
determined using 18-24 hours old culture [18].
Biochemical characteristics of the bacteria
were done as described by [18]. Identification
was done according to the characteristics
described by the Bergey's Manual of
Determinative  Bacteriology [19] and the
ones modified by [20]. Fungi isolates were
identified by their morphological and hyphae
structures in accordance with the characteristics
described by lllustrated Genera of Imperct Fungi
[21].

2.3 Physiochemical Analysis

The following physiochemical properties such as
temperature, pH, and total titratable acidity of
fermenting mung beans were carried out on daily
basis. Temperature determination was done
carefully, by placing a scientific thermometer
previously cleaned with cotton soaked in ethanol
into the ferment and allowed to stay for a minute
and the temperature was read. The pH of the
sample was determined according to the method
of [22]. 5 g of sample was crushed and mixed in
20 mL of distilled water and was filtered with
Whatman filtered paper. The pH of the filtrate
was measured using digital pH-meter (HANNA-
instrument PKO5 USA, Clarkson Laboratory and
supply). 5 g of sample was crushed and mixed in
20 mL of distilled water and was filtered with
Whatman filter paper. The mixture was titrated
against 0.1 M NaOH according to the method of
[23].

2.4 Chemical Composition

Proximate composition such as moisture, ash,
crude fibre, fat, protein content and calculated
carbohydrate were carried out according to the
standard methods of [24]. Minerals were
determined after wet-ashing by concentrated
nitric acid and perchloric acid. Atomic absorption
spectrophotometer was used in determining the
mineral content [25].

2.5 Statistical Analysis

All data were statistically analyzed by one way
analysis of variance (ANOVA) and Means were
separated by Duncan’s Multiple Range Test
(SPSS 21.0 version). Differences were
considered significant at 0.05%.

3. RESULTS

3.1 Total Microbial Counts of Fermenting
Mung Bean

Table 1 showed the total viable counts of
fermenting Mung bean. There was no bacteria
growth at the beginning of fermentation on the
entire bacteriological media (at 24 hour of
fermentation). The highest microbial growth was
observed on nutrient agar (NA) medium with
significant increase from 1.96x10° cfu/lg to
5.5x10’ cfu/g at the seventh day of fermentation.
The colonies on PCA significantly increased from
1.50x10° cfu/g to 5.0x10’ cfu/g and colonies on
MRS increased significantly from 2.9x10" to
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3.4x107 cfu/g, which is the lowest bacteria count
observed. Fungal count was observed at the
initial stage of fermentation and significantly
increased from 2.8x10" sfu/g to 5.1x10" sfu/g on
the last day of fermentation.

3.2 Colonial, Morphological and
Biochemical Characteristics of
Bacteria and Fungi Isolated from
Processed and Unprocessed Mung
Bean

Tables 2, 3, and 4 showed the colonial,
morphological and biochemical characteristics of
fermenting mung bean isolates. Bacterial
species, 7 in number were isolated from the
samples. These are: Staphylococcus aureus,
Bacillus coagulans, Bacillus licheniformis,
Bacillus subtilis, Bacillus megaterium,
Leuconostoc mesenteroides, and Lactobaillus
plantarum. Four fungi species were also isolated
which are; Aspergillus niger, Aspergillus flavus,

Table 1. Total microbial counts of fermenting mung

Penicillium  italicum and  Saccharomyces
cerevisae.
3.3 Table 5: Occurrence of

Microorganisms during Fermentation

Table 5 showed the occurrence of
microorganisms isolated from the fermenting and
raw mung bean. No bacterial growth was
observed at the initial stage (0 hrs) of
fermentation.  Staphylococcus aureus was
isolated on the first day (24 hrs) of fermentation.
Bacillus coagulans, Bacillus subtilis, Bacillus
megaterium and  Lactobacillus  plantarum
persisted throughout the period (seven days) of
fermentation. Bacillus licheniformis was not
isolated on the first day of fermentation but was
isolated on the second day (48 hrs) and
persisted till last day of fermentation.
Leuconostoc mesenteroides was isolated on the
first day but was not found on the sixth day of
fermentation.

bean

Time (hours)

Medium type/Total count Cfu/g; Sfu/g

NA (cfulg) PCA (cfulg) MRS (cful/g) SDA (sfu/g)
0 Nil Nil Nil 2.8x10"
24 1.96X10° 1.50%x10° 2.9X10’ 3.2x10*
48 2.28X10° 1.98x10° 8.3X10’ 4.0X10*
72 2.46X10° 2.34X10° 1.54X10° 5.7X10*
96 1.8610° 1.85X10° 1.82X108 7.2X10*
120 1.64X10° 1.63X10° 1.45X10° 8.3x10"
144 8.6X10’ 7.8X10’ 4.6X10° 9.0X10*
168 5.5X10’ 5.0X10’ 3.4X10’ 5.1X10*

Values are presented as means of replicate (n=3)
Key: NA = Nutrient Agar, PCA = Plate Count Agar, MRS= de Man Rogasa Sharpe Agar, SDA = Sabouraud
Dextrose Agar, cfu/g = Colony forming unit per gram, sfu/g = Spore forming unit per gram

Table 2. Cultural and morphological characteristics

of mung bean isolates

Isolate Colony shape Cell Shape Gram’s Endospore  Motility
reaction  formation test
FMB 01 Small, non spreading glistening  Cocci in + - -
yellowish colonies with entire clusters
edges
FMB 02 Rhizoid flat, pale whitish colony  Short rods + . +
FMB 03 Large flat creamy, wide Short rods + + +
spreading and glistening
surfaced colonies
FMB 04 Large irregular creamy white Short rods + + +
colonies
FMB 05 Creamy yellow irregular Short rods + + +
glistening surfaced colonies
FMB 06 Circular-large colonies Cocci in pairs  + + +
FMB 07 Large wide spreading fluffy Long rods + - +

creamy colonies

Key: + = Positive, - = Negative, ND = Not determined; FMB: Fermenting mung bean



John and Olusegun; JALSI, 5(4): 1-12, 2016; Article no.JALSI.25298

Table 3. Cultural and morphological characteristi  c¢s of fungi colonies and their tentative identity

Cultural characteristics Morphological characteristics Identification

Fluffy cream colonies Purple oval shape Saccharomyces cerevisiae

Whitish to yellow cottony fungal colonies with Septate and hyaline hyphae. Conidiophores are rough and colourles.  Aspergillus flavus

powdery textures Phialides are both uniseriate (arranged in one row) and biseriate

Green fungal colonies Black conidia, non-septate mycelia. Phialides are borne on metule. Aspergillus niger
Conidiophores are long.

Whitish to light blue colonies Round conidia with branched conidiophores Penicillium italicum

Table 4. Biochemical characterization of mung bean isolates

Tests FMBO01 FMB 02 FMB 03 FMB 04 FMB 05 FMB 06 FMB 07 FMB 08
Catalase + + - - - - - -
Coagulase + - - - - - - -
Methyl red + + + + - + +
Voges-proskaur + + + + - - - -
Indole + + + + + - + +
Starch hydrolysis + + + + + + - -
Citrate + + + + + + - -
Ornithine + + + + + - - -
Casein + + + + + - - -
H,s production - - - - + + - -
Arabinose Ag Ag Ag A A Ag Ag Ag
D-mannitol Ag Ag Ag Ag A A Ag Ag
Galactose Ag Ag Ag Ag A A Ag Ag
Sucrose Ag A Ag A A Ag Ag Ag
Fructose Ag A Ag Ag A Ag A Ag
Glucose Ag A A Ag A Ag A Ag
Maltose Ag A Ag Ag A Ag A Ag
Lactose Ag - Ag - - Ag - Ag
Dextrose Ag Ag Ag Ag Ag Ag A Ag
Sorbitol Ag Ag Ag Ag A Ag A Ag
Suspected organisms  Staph. Bacillus Bacillus Bacillus Bacillus Leuconostoc Lactobacillus Sacch.
Aureus coagulans licheniformis subtilis megaterium mesenteroides  plantarum cerevisae

Key: + = Positive, - = Negative, Ag = Acid and gas production, Acid production, Staph. = Staphilococcus, Sacch. = Saccharomyces, FMB = Fermenting mung bean
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Table 5. Occurrence of microorganisms isolated duri

ng fermentation

Organisms

Time (Hours)

N
~

N
oo

72 96 120 144 168

Staphylococcus aureus -
Bacillus coagulans -
Bacillus licheniformis -
Bacillus subtilis -
Bacillus megaterium -
Leuconostoc mesenteroides -
Lactobacillus platarum -
Saccharomyces cerevisae -
Aspergillus niger

Aspergillus flavus

Penicillium italicum

+ +

+ 4+ A+

+

+ + + o+
+ + + o+

+ + !
+ + !

S I I Ik T I
+ 4+ o+
S I Ik I T T
SR T T 2 T T
'
'

+

Key: + = Present,

Saccharomyces cerevisae was not isolated at
the initial stage of fermentation but was found on
the first day (24 hrs) of fermentation till the last
day. Aspergillus niger and Aspergillus flavus
were isolated at the initial stage (0 hrs) and
persisted till the sixth day but were not found on
the seventh day of fermentation. Penicillium
italicum was present at the initial stage of
fermentation till the fifth day of fermentation but
was not found on the sixth and seventh day of
fermentation.

Aspergillus  flavus, Aspergillus niger, and
Penicillium italicum were isolated from the raw
seeds. Table 6 shows the percentage occurrence

of  microorganisms associated with the
fermentation of bean. It was observed that
Bacillus spp. had the highest percentage
occurrence.
Table 6. Percentage occurrence of
microorganisms during fermentation
Organisms Percentage
occurrence
Bacillus spp. 36%
Staphylococcus aureus 9%
Leuconostoc mesenteroides 9%
Lactobacillus platarum 9%
Saccharomyces cerevisae 9%
Aspergillus spp. 18%
Penicillium italicum 9%

3.4 The Physiochemical Parameters of
Fermenting Mung Bean

Figs. 2, 3, and 4 showed the pH, Total Titratable
Acidity and Temperature of fermenting mung
bean. The pH of the fermenting mung bean were
determined as well as the free water (distilled)

- = Not present

used for the fermentation for the seven days
period. There was a significant reduction in the
pH of the water in the fermenting medium from
6.93 at the initial stage (Ohrs) to 4.73 on the 3
day and a significant increase from 4.73 to 6.13
on the 7" day (168" hour).

Similarly, the pH of the fermenting mung bean
was 6.87 at (Ohrs). it decreased steadily to 4.73
on the 3 and 4" day of fermentation. The
increase and decrease in pH of the liquid and the
substrate (beans) in the fermenting medium were
in the same trend.

The TTA of the liquid and the substrate in the
fermenting medium were determined on a daily
basis. There was significant increase in the TTA
value of the liquid in the fermenting medium from
1.00 to 18.00 on the 5" day and a reduction from
18.00 to 12.07 on the 7" day. The TTA value of
the fermenting bean was observed from 0.20 to
5.27 on the 2™ day and later decreased
significantly to 3.60 on the 7" day of
fermentation. The increase and decrease in the
TTA of the liquid and solid (bean) in the
fermenting medium were in the same trend.

There was a significant increase in the
temperature of the fermenting mung bean from
28T (time 0) to 31T at the 3 ™ day, a steady
decline in the temperature to 29C was later
observed at 7" day.

3.5 Effect of Fermentation on the
Proximate Composition of Mung Bean
Samples

Table 7 showed the proximate composition of
processed and unprocessed mung bean. The
moisture content of the raw sample was 4.81%
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and the fermented sample had the highest fat of the raw sample was 12.13%. There was
moisture content of 8.94%. The crude fibre of the  significant increase in the fat content of the
unprocessed sample was 2.06% and the fermented sample from 12.13 % to 12.77 %. The
fermented sample had the lowest crude fibre of protein content of the raw sample was 25.45%.
1.61%. The ash content of the raw sample was Fermentation slightly increased the protein
3.59% while the fermented sample was found to  content from 25.45 to 25.63%.

have the lowest ash content of 2.02%. The crude

1M Liguic!
8.00 B substrate

Mean pH Value

00 2400 4800 7200 9600 12000 14400 168.00
Time (hrs)

Eror bars: +/- 2 5D

Fig. 2. Changes in pH of fermenting mung bean
Key: Liquid = distilled water, Substrate = Mung bean seed

M Liguid
20,00 H substrate

15.00

Mean TTA Value

72 95 120 144 168
Time (hrs)

Eror bars: +/- 1 SE

Fig. 3. Changes in total titratable acidity (TTA) o  f fermenting mung bean
Key: Liquid = distilled water, Substrate = Mung bean seed
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Temperature (0°C)
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Fig. 4. Changes in the temperature of fermenting mu  ng bean

Table 7. Proximate composition of fermented and unf ~ ermented (raw) mung bean

% Proximate composition Fermented Raw
Moisture content 8.94+0.45° 4.81+0.01%
Crude fibre 1.61+0.01° 2.06+0.11°
Ash content 2.0240.45° 3.59+0.01°
Crude fat 12.77+0.01° 12.13+0.26"
Crude protein 25.70+0.40° 25.450.01°
Carbohydrate content 49. 48+0.01' 51.9620.01"

Values are presented as Mean = S.D (n=3). Means with the same superscript letters along the same column are

Table 8. Mineral composition of fermented and unfer

not significantly different (P<0.05)

mented (raw) mung bean

Minerals (m g/g) Fermented Raw
Potassium 25.77+0.01% 17.24+0.01°
Sodium 1.95+0.45" 2.68+0.01°
Calcium 3.27+0.27° 2.37+0.01°
Magnesium 0.60+0.10¢ 0.59+0.95°
Zinc 0.79+0.90° 0.73+0.01°
Iron 0.72+0.20' 0.65+0.01°
Phosphorus 2.66+0.66° 3.83+0.01'
Copper 0.02+0.01" 0.01+0.01°
Manganese 0.12+0.10' 0.23+0.00"

Values are presented as Mean = S.D (n=3). Means with the same superscript letters along the same column are

3.6 Effect of Processing Method on the
Mineral Composition of Fermented

not significantly different (P<0.05)

Potassium had the highest value among the
entire mineral assayed for in all the samples. The

and Unfermented Mung Bean potassium content of the raw sample was 17.24

Samples

Table 8 showed
processed and

mg/g. Fermented sample had the highest value
of 25.77 mg/g. The phosphorus value of the raw
the mineral composition of sample was 3.83 mg/g. 2.66 mg/g was observed
unprocessed mung bean. in the fermented sample. Copper had the least
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value among the entire mineral analyzed in all
the samples ranging between 0.00 mg/g and
0.02 mg/g. The raw sample had a value of 0.01
mg/g while the fermented sample had a value of
0.00 mg/g.

4. DISCUSSION

Seven bacteria species were isolated from the
mung beans seeds during the seven days of
fermentation. These are: Staphylococcus aureus,

Bacillus coagulans, Bacillus licheniformis,
Bacillus subtilis, Bacillus megaterium,
Leuconostoc mesenteroides, Lactobacillus
plantarum. Four fungi species Viz;

Saccharomyces cerevisiae, Aspergillus flavus,
Aspergillus niger and Penicillium italicum were
also isolated. These organisms have been found
to be responsible for the fermentation of most
legumes and cereals [26,27]. The presence of
these organisms during the fermentation periods
confirms that they grow in close association with
the food substrate and produce extracellular
enzymes [28]. The authours [29,30] reported that
yeasts, such as: Saccharomyces cerevisiae,
Kloeckera apis, Candida humicola play important
role in the early stages of fermentation, in paving
way for further fermentation by bacteria such that
they convert sugars into ethanol and CO,,
decrease the acidity of the medium giving rise to
citric acid. Also, [30] reported that predominant
lactic acid bacteria at the early stage of (in the
first 36 to 48 hours) of fermentation include
Lactobacillus cellobiosus, Lactobacillus
plantarum, Lactobacillus fermentum,
Leuconostoc mesenteroides and Leuconostoc
lactis. The main function of lactic acid bacteria is
to metabolize (glucose and fructose) and citrate
to produce lactic acid, acetic acid, ethanol, and
mannitol. These microorganisms have also been
thought to contribute to yeast's ability to use
citrate as carbon source [31]. Increase in pH and
high temperatures leads to the development of
Bacillus species i.e Bacillus pumilus, Bacillus
licheniformis, Bacillus subtilis. These bacteria
form chemical compound that cause acidity [30].

The isolation of Bacillus species as the most
predominant bacterial flora in the fermenting
mung beans is in accordance with the previous
works done on fermented legume seeds that was
reported in previous works on “anyi” condiment
[32].

There was a steady increase in temperature of
the fermenting mung beans observed from 1%
day till the 4" day of fermentation and a

fluctuation was observed towards the end of the
fermentation. This supports the fact that
fermentation is an exothermic process and that
the heat generated was due to metabolic
activities of the microorganisms such as the
Bacillus species converting ethanol previously
produced by yeast to acetic acid thereby
releasing heat [30,33].

The initial pH of the free water in the fermentor
was 6.93. There was a reduction in the pH of the
free water from 6.93 to 4.73 on the 3" dax and
an increase from 4.73 to 6.13 on the 7" day
(168th hour). In the same vein, the pH of the
fermenting mung bean was 6.87 at (Ohrs). It
decreased steadily to 4.73 on the 2" day of
fermentation. An increase from 4.73 to 6.10 was
observed on the 7" day of fermentation. The
increase and decrease in the pH of the liquid and
the substrate (bean) in the fermenting medium
were in the same trend. The decrease in pH
observed could be attributed to the production of
various organic acids from the utilization
(hydrolysis) of the carbohydrate present in the
substrate by the fermenting microorganisms
[13,34]. There was an increase in the TTA value
of the liquid in the fermenting medium from
1.00% to 18.00% on the 5" and a reduction from
18.00% to 12.07%. The TTA value of the
fermenting bean increased from 0.20% to 5.27%
on the third day and later decreased to 3.60% on
the 7" day of fermentation. The increase and
decrease in the TTA of the liquid and the
substrate (bean) in the fermenting medium were
in the same trend. The significant increase in pH
observed and decrease in TTA at the end of the
fermentation may be due to an increase of
ammonia towards the end of the fermentation
leading to alkalinity by hydrolysis of protein as
illustrated by [35]. It could also be due to the
deaminase and protease enzymes produced by
Bacillus isolates [36].

The ash content of the raw sample was 3.59%
while the fermented sample was found to have
ash content of 2.02%. These values obtained are
in accordance with the value of 3.6% obtained for
melon seeds by [37]. There was significant
increase in the fat content of the fermented
sample from 12.13 to 12.77%.

The protein content of the raw sample was
25.45%. This close to 27.5% reported by [38].
Fermentation slightly increased the protein
content from 25.45 to 25.63%. The slight
increase in the protein content of the fermented
sample may be as a result of the proteolytic
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activity of the Bacillus species being able to
breakdown the protein in the seeds and utilizing
them for growth as well as the considerable loss
of nutrient to the free water in the fermenting
medium.

There was a significant increase in potassium,
calcium, iron, copper and zinc in the fermented
sample. These data agree with the report of [39]
and the work of [40] on boiled fenugreek seeds.

5. CONCLUSION

This study established the effect of fermentation
on the microbial and nutrient contents of mung
bean (Vigna radiata). The result of the proximate
analysis indicates that; natural fermentation
slightly increases the protein with a reduction in
the carbohydrate content of mung bean. The
result of the mineral composition revealed that
mung bean is rich in potassium, phosphorus,
sodium and calcium but a poor source of copper,
manganese, and magnesium. Mung beans is
relatively high in protein (25.45%.) and it can be
a substitute for animal protein in Nigeria. More
so, fermentation can better enhance the
nutritional composition of mung beans (Vigna
radiata).
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