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Abstract: Lactobacillus and Bifidobacterium are commonly associated with beneficial effects on human
physiology. Presently they are majorly found associated with dairy products. On morphological, biochemical
test and gene targeted specific polymerase chain reaction (PCR) assay for Bifidobacterium for 16S rRNA gene
with genus specific primers presence of Bifidobacterium sp and Lactobacillus sp were observed in seeds of
Lentils (Lens culinaris), Mung beans (Vigna radiata) and Peanut (Arachis hypogeal) and their enhancement
in population with germination of seeds. In our previous studies the seeds of lentil were observed as an
alternative to beef extract [1-2]. Maximum bacterial colony count for Peanuts were observed in 8 hours soaked
seeds (8h) while in Mung beans and Lentils, 24 hour germinated seeds after 8 hours of soaking (24h) gave the
best result. These seeds can be used as the source of Lactobacillus and Bifidobacterium and germination can
be used as the technology to enhance them. Seeds and germination technology might be employed to get
strains of Bifidobacterium in the gut and to enlarge the range of commercially available probiotics, as well as
expanding product applications.
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INTRODUCTION the fermentation of carbohydrates. The genus

Lactobacillus and Bifidobacterium are considered as LAB, is only poorly phylogenetically related to genuine
probiotics. Probiotics, the living microorganisms that LAB and its species use a metabolic pathway for the
deliver health benefits to humans when administered in degradation of hexoses different from those described for
adequate amounts, have received much attention on their ‘genuine’ LAB. In our previous work we reported
proclaimed health benefits which include improvement in germinated lentil seed as the efficacious alternative to
lactose intolerance, increase in natural resistance to beef extract [1-2]. When we made the control plate
infectious disease in gastrointestinal tract, suppression of containing only media in our previous study containing
cancer, antidiabetic, reduction in serum cholesterol level germinated lentil seed extract (as the source of carbon and
and improved digestion [3] . Species of the genera nitrogen) in place of beef extract in MRS, we observed the
Lactobacillus and Bifidobacterium are some of the most bacterial colonies resembling morphologically to
important bacteria involved in food microbiology and Lactobacillus and Bifidobacterium. This gave the hint for
human nutrition, due to their role in food and feed possibility of probiotics in seeds. Hence the objective of
production and preservation and also to the probiotic present investigation is to check for presence of
properties exhibited by some strains [4]. These traits are Lactobacillus and Bifidobacterium in the seeds and to
of increasing importance and receive attention from the see the effect of germination on the growth of these
consumer and the market. The genus Lactobacillus bacteria. Germinated barley foodstuff (GBF) was shown as
belongs to the Lactic Acid Bacteria (LAB), a definition prebiotic [5]. It was reported supporting maintenance of
which groups Gram-positive, catalase-negative bacterial epithelial cell populations, facilitating epithelial repair and
species able to produce lactic acid as main end-product of suppressing epithelial nuclear factor kappaB-DNA-

Bifidobacterium, even  if  traditionally  listed  among
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binding activity through generating increased short-chain agar medium which was used as the growth medium; pH
fatty acid (especially butyrate) production by luminal 6.2 +/- 0.2 at 25°C. The plates were incubated at 37°C for
microflora, which includes Bifidobacterium and day 1, day 2 and day 3 and colonies were counted daily.
Eubacterium, thereby preventing experimental colonic Colony counts per plate were used as the method to
injury. They gave GBF as a prebiotic product that reduces count the viable cells. The experiments were repeated
colonic  mucosal  inflammation   in   ulcerative  colitis. three times to come to conclusion.
They applied GBF as a prebiotic to control chronic colitis
and to reduce the incidence of colitic cancer [6]. The Morphological Analysis: Morphological characterization
increase in plate count in present study with germination is done with gram staining and slide preparation. Clean
of seeds is may be due to food matrix of seed acting as and sterile glass slides were marked as per sample, a drop
prebiotics. Stachyose, maltose and raffinose of of distilled water was put in the centre of the slide, then
germinated seeds might be helping the probiotic growth. one colony from the sample culture plate was picked up
[7]  The  availability  of  these bacteria in germinating with the help of sterile loop and a thin smear was made.
seeds opens a new metabolic pathway of these bacteria. Let the smear air dry, then heat fixed the smear and
The objective of the present study is to screen the covered the smear with crystal violet for 1 minute, further
germinating seeds for the presence of Lactobacillus and it was gently rinsed with water. The smear was covered
Bifidobacterium. with gram’s iodine solution for 1minute and then gently

MATERIALS AND METHODS for 15 seconds, gently rinsed with water, applied safranin

Plant Material: 5 gm of S1;Peanuts (Arachis hypogea), was kept and then slides were observed under light
S2; Mung bean (Vigna radiata) and S3; Lentils (Lens microscope at 40 X and then at 100X. Picture was taken.
culinaris) were selected for investigation. These seeds
were washed three times and then soaked in RO drinking Chemical Tests
water for 8 hours. Seeds after soaking for 8 hours were Catalase Test for Lactobacillus: Took the sterile plates
kept  in  the  wet  muslin cloth for further germination for
24 hours and 48 hours. Raw seed samples (R) were taken
as it is, 8 hours (8h) sample was taken after soaking for
8hours in water, 24hour (24h) germinated seed sample was
collected after germination for 24 hours after soaking for
8 hours and 48hour (48h) germinated seed sample was
collected after germination for 48 hours after soaking for
8 hours. During germination proper moisture and
temperature of 28ºC was maintained.

Media Preparation: For preparing plates of MRS Agar:
Dextrose 20g, Peptone 10 gms, Beef extract 8 gms, Yeast
extract 4 gms, , Manganase Sulfate 0.05g, Magnesium
Sulfate 0.2g, Sodium acetate 5g, Dipotassium phosphate
2g, Ammonium Citrate 2 g, Tween 80 1g, Bacteriological
Agar 10 g; suspended in 1 liter of distilled water, mixed
well and dissolved by heating with frequent agitation.
Sterilized in Autoclave at 121°C for 12 minutes; cooled to
45°C, mixed well and then dispensed into plates. 15ml of
media was poured into the 12 sterile petriplates for three
seed samples (R, 8h, 24h, 48h) and into three control
plates.

1.25 gram of sample seeds was serially diluted and
optimum dilution after screening (10 ) was taken for4

further investigation. Each sample was spread on MRS

rinsed with water. Decolourizer was added drop by drop

to smear for 30 seconds. Air dried the slides, immersion oil

for each sample seed and divide it into 4 sections. Keep a
colony from the culture plate in the one section and then
add a drop of hydrogen peroxide on it. Observed the
colony for bubbling.

Lysozyme ResistantTest for Bifidobacterium: A colony
from each sample culture plate was activated into MRS
broth for 24 hr at 37°C. Different dilutions of culture were
prepared in peptone water. 1 ml of each was streaked on
MRS agar containing lysozyme (0.5mg/ml). Susceptibility
of strain was evaluated by enumerating the colonies on
petri plates after incubation for 24 hour at 37°C. Colonies
were counted in sample culture plates on day 1, day 2 and
day 5.

Genus-Specific PCR: The sequences of the
Bifidobacterium genus specific primers P0
GAGAGTTTGATCCTGGCTCAG [8], length 21 base pair
with product size of 1427 bp and Lm3
CGGGTGCTNCCCACTTTCATG [9] were used in the
present study to detect 16S rRNA gene location of
bacterial  DNA.  DNA  from  colonies of three seed
samples were extracted and then amplified by Polymerase
Chain  Reaction    (PCR).  The   reaction   mixture   (50 µl)
for  PCR  contained  10 µM  each primer,  20 mM  Tris  Hcl
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(Medox Biotech India Pvt Ltd., Cat No MX-1120-02), 10
mM KCl (Medox  Biotech  India  Pvt  Ltd.,  Cat  No  MX-
1120-02), 2 mM  MgCl2  (Medox Biotech  India Pvt Ltd.,
Cat No MX-1120-02.), 200 µM each deoxyribonucleotide
triphosphate  (Medox  Biotech  India  Pvt Ltd., Cat No
MX-1120-02), 50 ng extract bacteria DNA and 1.5 U Taq
DNA polymerase (Medox Biotech India Pvt Ltd., Cat No
MX-1120-02). The amplification proceeded (in Eppendorf
Vapo Protect) for an initial denaturation of 5 min at 94°C,
34 cycles of 30 sec at 94°C for denaturation, 30 sec at 55°C
for annealing and 45 sec at 72°C for extension. The final
cycle was 72°C for 10 min and samples were cooled down
to 4°C. Amplified products were run on a 2% agarose gel
(Medox AG/05), stained with ethidium bromide (Medox
EB/12) and visualized under UV light at 100 Volt. A 100-bp
DNA ladder was used as a molecular mass marker.

RESULTS AND DISCUSSIONS

Strains were identified as the members of genus
Lactobacillus and Bifidobacterium on following
observations.

Phenotypic Identification Through Slide Preparation:
Figure 2, 2a and 2b are the pictures of our slides of seed
sample S1, S2 and S3; R, 8h, 24h and 48h. They clearly
show the presence of morphologically resembling
Lactobacillus  and  Bifidobacterium (strains  with the
“Y” phenotype). Lactobacillus sp were observed as
Gram-positive, non-spore-forming rod shape. They are
catalase negative in sample R while as germination
progresses number of bubbles increases in catalase test
(Table  1)  on  application of Hydrogen Peroxide (H2O2).
So either the colonies Lactobacillus are decreasing with
germination of seeds or it is diversifying to catalsae
positive, Gram-positive microorganisms. The increase in
colonies of Lactobacillus and Bifidobacterium with
germination supports this hypothesis (Figure 1). Presence
of lactobacillus in seeds in raw and germinated raises
question for its metabolics and its classification as
fermentative. Slide pictures in Figure 2, 2a and 2b clearly
shows presence of Bifidobacterium. Plants live in intimate
relationships with numerous microorganisms present
inside or outside plant tissues. The plant exterior provides
two distinct ecosystems, the rhizosphere (below ground)
and the phyllosphere above ground), both populated by
microbial communities. Most studies on plant microbiota
deal with pathogens or mutualists. There could be plant
commensal  bacteria,  which  could represent a rich source

Table 1: Catalase Test for Lactobacillus

Catalase result (Bubble formation)
------------------------------------------------------------------------

Sample S1 S2 S3

R No bubbles No bubbles No bubbles
8h Very less Very less Very less
24h Little Little Very less
48h high high high

Peanut , Moong  , Lentils s1 s2 s3

Fig. 1: Plate counts for sample S1, S2 and S3

of bacteria beneficial to plants, alternatively termed plant
probiotics [10]. One study showed that some
autochthonous lactic acid bacteria from raw fruit and
vegetables have functional features to be considered as
novel probiotic candidates [11]. Further the increase in
plate colony count with germination of seeds opens a new
source of specific synbiotics (Figure 1) [12]. Peanuts
show the highest plate count for probiotics in 8 h seed
samples while Mung and Lentil seed samples show
highest  plate   count   at   24  h   seed   sample   (Figure 1).
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R

8h

24 h

Fig. 2: Phenotypic Characterization of sample S1, S2 and
S3

Table 2: Lysozyme Resistance Test for Bifidobacterium

Raw plate count 8h plate count 24h plate count 48h plate count
------------------ ---------------- ----------------- -----------------

Days S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3

Day 1 0 0 0 0 0 0 0 0 0 0 0 0
Day 2 0 0 0 0 0 0 0 1 0 0 0 0
Day 5 45 0 0 60 0 0 4 2 2 6 12 2

Peanut , Moong  , Lentils s1 s2 s3

This further indicates presence of potential prebiotics at
these stages of seed germination. Germination is the
process which leads to the elongation of the embryonic
axis from a seed, allowing subsequent seedling
emergence. It consists in hydration of the quiescent seed
(imbibition, phase I of the full process) and in the
achievement of many metabolic and molecular events
during the so called germinationsensu stricto phase which
occurs at a constant seed MC (phase II). Completion of
the germination sensu stricto is the critical step of
germination because it requires the activation of a
complex regulatory system which is controlled by intrinsic
(i.e., dormancy) and extrinsic (i.e., environmental
conditions, such as temperature, oxygen and water
availability) factors. Many reports have shown that the
transition from a quiescent seed to a metabolically active
organism is associated with ROS generation, suggesting
that it is a widespread phenomenon. Production of
hydrogen peroxide has been demonstrated at the early
imbibition period of many seeds. As the colony count
increases with germination and the slide picture of
randomly picked colony at every stage of germination
resembles morphologically to the Lactobacillus and
Bifidobacterium and almost negligible amount of E coli or
any other gram negative bacteria is observed in slide
picture it can be hypothesized that 1) with germination
bacterial population increases showing best growth at 8h
of S1 and 24h of S2 and S3 2) because of the bacteriocin
produced by Bifidobacterium growth of gram negative
pathogenic bacteria was inhibited.

Lysozyme Resistant Test for Bifidobacterium: No
colonies grew in dishes containing MRS medium with
lysozyme till second day of incubation (Table 2). Which
further suggests presence of Bifidobacterium.

Genetic  Characterization:  Primers  P0 and Lm3 were
used [13] to amplify the 16S rRNA gene from genomic
DNA  isolate  of Bifidobacterium  from sample colonies.
In present study. Genus-specific PCR results showed that
a  PCR  product was obtained with 1,427 bp in all the three
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R 8 h

24 h 48 h

Fig. 2a: Phenotypic Characterization: S2

samples along with one more band of 1000bp in sample S1 They  reported  the  complete  genome  sequence of
and  two  band  of  800-1000 bp in sample S2 and S3 L. lactis subsp. lactis KF147, a nondairy strain isolated
(Figure 3). A study sequenced the genome of L. lactis from mung bean sprouts. The circular chromosome of
subsp. lactis KF147, isolated from mung bean sprouts. 2,598,144 bp, the largest among the sequenced lactococcal
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Fig. 2b: Phenotypic characterization S3

strains, encodes  many properties related to adaptation to novel sources of probiotics may solve this problem.
the plant environment [14-15]. Production of probiotics Germinating seeds may act as synbiotics; rich in
has almost exclusively been carried out using prebiotics and probiotics. It was reported that increased
conventional batch fermentation and suspended cultures concentration of oregano had a positive effect on the
in some cases combined with the use of sublethal stresses growth of probiotic bacteria [16]. The effect of the single
to enhance cell viability; the microencapsulation is done and mixed cereal flour suspensions on the fermentation of
to provide cell protection. Seeds and sprouted seeds as two  strains  of  lactic  acid  bacteria  were  reported  at   an



1427 bp

World Appl. Sci. J., 26 (2): 224-231, 2013

230

Fig. 3: Agarose gel picture for PCR product Biochem., 48(3) 233-7. Doi

incubation temperature of 30°C for 28 h with the enhanced H. Yamasaki, H. Takedatsu, A. Andoh, O. Tasuruta,
growth in media containing malt [17]. Cereal based M. Fukuda and O. Kanauchi, 2011. Prebiotic
probiotics beverages were produced using L. acidophilus treatment in  experimental  colitis  reduces   the  risk
and B. BB-12 [18] The pet food was formulated as a dry of   colitic    cancer.   J.   Gastroenterol.  Hepatol.,
baked biscuit or a semi-moist biscuit. It provided a 26(8): 1298-308. doi
nutritious pet food with prebiotic and probiotic benefits 7. Deraz,  F.  Sahar,  Khalil  A. Ashraf  and  El-Dewany
[19]. Prebiotics contribute health benefits by promoting I. Ahmed, 2011. World Applied Sciences Journal,
the growth of beneficial bacteria (probiotics) [20]. A 14(2): 293-323.
complete genome analysis of observed Lactobacillus and 8. Di  Cello,  F.  and  R.  Fani,  1996.  A molecular
Bifidobacterium sp is our next target. strategy for the study of natural bacterial
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