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Abstract

Chemical preservatives have been used in the food industry for many years. However, with increased health
concerns, consumers prefer additive-free products or food preservatives based on natural products. In this
context, this study evaluated antibacterial activities of extracts from Vigna radiata L. belonging to the
Fabaceae family, to explore their potential for use against pathogens causing food borne diseases so that
new food preservatives may be developed. Sprouted seeds of V. radiata were extracted with three different
solvents such as methanol, ethyl acetate and hexane The antibacterial potentiality using solvent extracts
were studied by agar well diffusion and broth dilution method against antibiotic resistant food borne or food
spoilage pathogenic bacteria. The methanol extracts showed significant concentration dependent
antibacterial activity against almost all the test pathogens. Qualitative phytochemical tests and thin layer
chromatography of active methanolic extract demonstrated the presence of various phytochemicals in
V. radiata including glycosides, steroids, phenols, saponins, alkaloids and flavonoids as major active
constituents. This study assumes much significance in finding antibacterial phytochemicals from the sprouts
of V. radiata and the study has to be proceeded further to isolate, purify and characterize the active principle.
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Introduction

Food poisoning is still being considered as a major
concern for both consumers and the industrial producers
despite the use of various preservation methods. All over
the world, personal from food industries, researchers
involved in food safety research and regulatory
authorities are continuously concerned with high and
growing number of disease outbreaks caused by some
pathogenic and spoilage microorganisms in foods. The
exposure of foods and damaged cells to the environment
attracts microorganisms (e.g. bacteria, molds and virus)
and insects, which in turn further accelerate the
decomposition of the food. For most food poisoning,
spoilage has not reached the stage where the sensory
attributes appearance, smell, taste, texture, etc.) of the
food are abnormal. Food borne iliness also has a major
economic impact on society, costing billions of dollars
each year in the form of medical bills, lost work time and
reduced productivity. Food borne illnesses generally
cause temporary disorders of the digestive tract;
however, they can also lead to more serious
consequences (Blakeslee and Penner, 2006). In recent
years, a number of widely reported outbreaks of food
borne illness caused by microbial contamination have
increased public awareness and concern about the
safety of food.
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The increasing antibiotic resistance of some pathogens
that are associated with food borne illness is another
concern (Stermitz et al., 2000). Antimicrobial activity of
spices and herbs has been known and described for
several centuries (Bagamboula et al., 2003). There is
growing interest in using natural antibacterial
compounds, such as extracts of spices and herbs, for
food preservation (Smid and Gorris, 1999). Numerous
studies have been published on the antimicrobial
activities of plant extracts against different types of
microbes, including food borne pathogens (Hara-Kudo
et al.,, 2004). In the natural environment, seed sprouts
survive during germination by enhancing their defensive
responses through phenolics biosynthesis including
modified vitamins, enzymes, and receptors etc (Randhir
et al, 2007). Among the enhanced defensive
mechanisms during germination, the antimicrobial
defenses might be highly involved. However, the
antimicrobial defenses were not covered adequately in
germinated sprouts in most of medicinal plants. Plant
phenolic metabolites are gaining interest due to their
potential role in human disease prevention and
treatment. The use of phytochemicals as natural
antimicrobial agent commonly called ‘biocides’ are
gaining popularity (Smid and Gorris, 1999).
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Mung bean sprout (Vigna radiata L.) or previously known
as Phaseolus radiatus, which is popular in Asian cuisine,
is an excellent source of vitamins, minerals and protein
with its essential amino acid profile comparable to that of
soybean and kidney bean (Mubarak, 2005). Mung bean
contains  significant quantities of phenolic and
polyphenolic compounds such as phenolic acids and
flavonoids (Dabrowski and Sosulski, 1984a and b).
However, the sprout of mung bean has received little
attention in view of phytochemcial analysis and
bioactivity screening. Hence, this work has been
attempted to study the antimicrobial activities of mung
bean sprout against food borne pathogens and food
spoilage bacteria. Further, the crude extracts of mung
bean sprout were also profiled for phytochemicals with
the ultimate focus of establishing new methods of
producing safe foods that have a natural or green image.

Materials and methods

Plant material: The fresh Mung bean sprouted seeds,
(Vigna radiata L.) were purchased from local markets in
Chennai, Tamil Nadu. The sprouted seeds were carefully
washed with tap water, rinsed with distilled water and
air-dried for 1 h. Then the seeds were shade dried in
room temperature for one week. Then they were ground
into powder and subjected to extraction with different
solvents.

Preparation of extracts from V. radiata sprouts: The
ground material was extracted with different solvents
such as, methanol, ethyl acetate and hexane (Eloff,
1998a). The extracted sprouted seed’s powder was done
with solvents in the ratio of 1:10 under shaking condition.
The extracts were collected in different conical flasks and
the same was repeated thrice to attain maximum
extraction. Then the solvents were condensed to
concentrate the extracts obtained. The concentrated
extracts were weighed and re-dissolved in respective
solvents to yield 10 mg/mL solutions for further analysis.

Antibacterial activity

Microorganisms: The following bacterial strains, which
cause food poisoning and food borne diseases, were
used as test pathogens viz., Escherchia coli, Salmonella
typhi, Klebsiella pneumoniae, Proteus vulgaris and
Streptococcus faecalis. Cultures were obtained from the
Culture Collection of Armats Biotek Training and
Research Institute, Guindy Chennai, India and
maintained in Nutrient Agar at refridgerated conditions
until usage. Subcultures were made in the same media.

Well diffusion assay: Nutrient agar was prepared and
poured in the petri dish 24 h growing cultures were
swabbed on it. Wells (10 mm diameter) were made by
using cork borer and the different concentrations of the
crude extract were loaded in the wells. The plates were
then incubated at 37°C for 24 h. The inhibition diameter
was then measured (Eloff, 1998b).
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Broth dilution assay: Dilution assays are standard
method used to compare the inhibition efficiency of the
antimicrobial agents. 5 mL of the nutrient broth, 0.1 mL of
the 24 h growing culture (E. coli, S. typhi,
K. pneumoniae, P. vulgaris and S. faecalis) and the
different concentrations (100 to 1000 pg) of the drug
dissolved in dimethyl sulphoxide was added in the test
tubes. The tubes were incubated at 37°C for 24 h. The
optical density was measured spectrophotometrically at
600 nm. The percentage of viable cells was calculated
using the following formula (Cos et al., 2006).

Control OD — Test OD

% of viable cells = x 100

Control OD

Thin layer chromatography: The methanol extract of
sprouted V. radiata was loaded on pre-coated silica
plates which were then developed using the solvents
methanol, chloroform in the ratio of 1:9. The spots were
identified both in the UV light, fluorescent light and in the
iodine chamber. Then, R; value was calculated as the
ratio of distance traveled by the solute to the distance
traveled by the solvent.

Phytochemical screening of V. radiata crude extract:
Qualitative phytochemical tests for the identification of
alkaloids, phenols, flavonoids, terpenoids, steroids and
saponins were carried out for all the extracts by the
method described by (Harborne, 1998; Sazada et al.,
2009). Freshly prepared extracts of V. radiata was
qualitatively analysed for the presence of chemical
constituents.

Results and discussion

The phytochemical analysis and antimicrobial evalualtion
of V. radiata is an attempt to unravel the scientific
benefits (if any) derivable against food pathogens. The
microbes used in this study were selected on the basis of
their implication as agents of food spoilage and
food—borne diseases.

In vitro preliminary screening of the antibacterial activity
against food pathogens from solvent extracts of sprouted
V. radiata was studied by agar well diffusion method.
Plants are known to produce secondary metabolites that
complement their structural barrier in their efforts at
warding of microbial attack (De Lucca et al.,, 2005).
Farooq et al. (2007) reported that plants occur in
varying habitats, a great magnitude of variation in the
concentration and composition of phytochemical
ingredients in the different parts of such plant is
expected. Moreover, Waller and Nowacki (1978)
reported that phytochemicals are produced in response
to perceived threats by the plants, therefore variation
exist in the production of these phytochemicals
depending on the type and amount of threat encountered
by the plant.

Jaya Prakash Priya et al., 2012



J. Acad. Indus. Res. Vol. 1(6) November 2012

A number of the secondary metabolites are associated
with different potentials in various plants (Smith et al.,
2001; Ojekale et al., 2006) including antibacterial
properties (Duraipandiyan et al., 2006), even though
most of these have been conducted at the in vitro level
(Cowan, 1999). The antimicrobial screening of
V. raidate sporut extracts revelaed various levels of
bioactivity on food spoilage organisms such as E. coli,
S. typhi, K. pneumoniae, P. vulgaris and S. faecalis and
this is much encouraging as these organisms range from
pathogenic and toxigenic organisms liable to cause
food-borne illnesses to spoilage-causing organisms liable
to spoil food products. The control of these organisms by
the extracts in foods would reveal the potentials of these
extracts as preservatives. The findings add impetus to
the clarion call by consumers and authorities in food
industries for the replacement of chemically synthesized
sanitizers/preservatives with *“naturally derived” ones
(Jancxsen et al.,, 2002; Lanciotti et al., 2003).

Different extracts from traditional medicinal plants have
been tested to identify the source of the therapeutic
effects. As a result, some natural products have been
approved as new antibacterial drugs, but there is still an
urgent need to identify novel substances that are active
towards pathogens with high resistance. Successive
isolation of botanical compounds from plant material is
largely dependent on the type of solvent used in the
extraction procedure. The traditional healers use
primarily water as the solvent, but we found in this study
that plant extracts prepared with methanol and ethanol
as solvents provided more consistent antimicrobial
activity as also reported earlier (Allero and Afolayan,
2006; Parekh and Chanda, 2007). Therefore, we used
methanol as a solvent to extract almost all of the
proposed antimicrobial agents in order to prepare the
basis for monitoring different antimicrobial agents as a
prelude for the future separation of single antimicrobial
compound(s). In this study, among the three extracts
studied, methanolic extracts at all the concentrations
have inhibited the growth of pathogens effectively when
compared with other two solvent extracts. Increased
zone of inhibitions were observed when the
concentrations of solvent extracts increased (Figs. 1-3).
In this study, a maximum of 21 mm zone of inhibition was
observed agains S. faecalii by 100 pg of crude
methanolic extracts. Similar to our report, the V. mungo
methanol crude extract revealed highly significant
antibacterial effect against all the tested gram negative
bacteria (Hafidh et al., 2011). Preethi et al. (2010) also
reported that  the methanol extraction of
H. antidysenterica showed high activity on the pathogens
above 16 mm inhibition zone. Deepa et al. (2012)
evaluated the antimicrobial activity of methanol and
aqueous extract of S. emarginatus by well diffusion
against five bacterial and four fungal species in methanol
extract showed maximum 29 mm of inhibition zone
establish at 120 pg of extract against Pseudomonas
aeruginosa.
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Fig. 1. Antibacterial activity of crude methanolic extracts of
V. radiata sprouts against food borne pathogenic bacteria.
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Fig. 2. Antibacterial activity of crude ethyl acetate extracts of
V. radiata sprouts against food borne pathogenic bacteria.

20

17
16
“ 15 5 1

15 1 1 1 1212 1 1313

11 1111 11
10 -
5 e

0 0

E. coli S. typhi

Zone of Inhibition (mm)

K. pneumoniae P.vulgaris S. faecalis

m25ug m50pug =75ug =100 g

Fig. 3. Antibacterial activity of crude hexane extracts of
V. radiata sprouts against food borne pathogenic bacteria.
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Since methanolic extracts shows maximum inhibition
against the pathogens and choosen to determine
inhibitory concentration 50 (ICs) by broth dilution
method. The ICsq concentration of methanolic extract of
sprouted Vigna radiata L. was ranged from
400-600 pg/mL, which was dose dependent manner with
different test pathogens (Fig. 4). Nearly all of the
identified components from plants active against
microorganisms are aromatic or saturated organic
compounds. Therefore, they are most often obtained
through initial ethanol or methanol extraction (Ahmad
et al., 1998). MBS is attributed to its ability to create
acidic environment.
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Fig. 4. Determination of ICsp values for crude methanolic
extracts of V. radiata by broth dilution assay against
food borne pathogens (% inhibition).
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Table 1. Preliminary phytochemical screening of the
methanol extract of sprouted V. radiata.

Constituents Methanol extract
Glycosides ++
Steroids +++
Phenols ++
Saponins +
Alkaloids +++
Flavonoids +++

Seed sprouts have long been used in the diet as health
food and recent research shows that in addition to being
a good source of basic nutrients, they also have
important phytochemicals with disease preventive and
health promoting properties (Kurtzweil, 1999). Moreover,
germinating seeds or sprouts are believed to have
stronger defenses and metabolic pathways than the
parent seeds (Mwikya et al., 2001; Fernandez-Orozco
et al., 2008).

This study assumed that one of the enhanced defense
mechanisms and modified phytochemical activities in
sprouts might be the synthesis of competent
antimicrobial  phytochemicals that might share their
antimicrobial effect with human and animal pathogens.
Previous studies have isolated a combination of
antimicrobial protein from mung bean which appeared to
be active against a range of bacteria and fungi (Wang
et al., 2004a, b, 2005, 2006; Ye and Ng, 2005; Lin et al.,
2007). However, few or no studies have focused on the
phytochemical profile of the mung bean or mung bean
sprout, such as the current methanol extract of MBS, as
antimicrobial agents. The chromatogram developed with
methanol and chloroform in the ratio of 1:9 revealed the
presence of seven major compounds with R; values of
0.33, 0.42, 0.60, 0.69, 0.75, 0.84 and 0.87 as visualized
under iodine vapour and UV illumination. The
phytochemical analysis conducted on extracts of
sprouted V. radiata seeds revealed the presence of
glycosides, steroids, phenols, saponins, alkaloids and
flavonoids (Table 1).
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Further investigations on the active antimicrobial
components in the MBS methanol crude extract are
necessarily required to provide the pharmaceutical
companies with cheap, effective, and most likely novel
single antimicrobial agent(s) active against gram positive
and negative bacteria. Moreover, germinating seeds, or
sprouts, are believed to have stronger defenses and
metabolic pathways than the parent seeds (Mwikya
et al., 2001; Fernandez-Orozco et al., 2008). This study
assumed that one of the enhanced defense mechanisms
and modified phytochemical activities in sprouts might be
the synthesis of competent antimicrobial phytochemicals
that might share their antimicrobial effect with human and
animal pathogens.

Conclusion

A variety of microorganisms lead food into spoilage that
is encountered as one of the most important matter
concerning the food industry. So far, many pathogenic
microorganisms have been reported as the causal
agents of food-borne diseases and/or food spoilage
(Deak and Beuthat, 1996). Raw and/or processed foods
are open to contamination during the production, sale
and distribution of food (Deak and Beuthat, 1996). Due to
the economical impacts and the consumer’'s concerns
over safety, the reliability of synthetic chemicals used for
treating foods has been in question. Thus, a lot of
attention has been paid to naturally derived components
or natural products (Alzoreky and Nakahara, 2003). In
conclusion, sprouted seeds of V. radiata was found to
have important antimicrobial activity against pathogens
which causing food spoilage and food borne diseases. In
this regard the use of this plant and their phytochemicals
as natural preservatives in food products and it may be
an alternative to the use of chemical additives in the food
industry. The results of the study indicate that there is
immense potential to develop these antimicrobial
principles as natural herbal preservatives. It is suggested
that more research are to be conducted to elucidate and
characterize the active components and possible
mechanism involved in the use of this plant in the food
preservation.
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