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ABSTRACT
A total of 16 actinomycetes were isolated from vegetative soil samples of
Nallamala forest and screened for their efficiency for the production of
vitamin B

12
. Among the 16 actinomycetes, Streptomyces DVB1 (1.328g/

ml) and Streptomyces DVB11 (1.217g/ml) yielded higher titers of vitamin
B

12
. In addition to this, various animals� fecal samples were screened and

found highest content of vitamin B
12 

in tiger feces with 1.057g/mg of fecal
matter.  2010 Trade Science Inc. - INDIA

KEYWORDS
Actinomycetes;

Vitamin B
12

;
Wild animals;

Nallamala forest;
Fermentation.

INTRODUCTION

Actinomycetes form a large and important segment
of the microflora of most natural environments. Soils,
freshwater, lake and river bottoms, manures and com-
post contain an abundance of these organisms. They
are of universal occurrence in nature, living and multi-
plying in both cold and tropical zones, and have been
reported to occur even under the most extreme condi-
tions of the desert. The temperate zones are, however,
generally most favorable for their development. Acti-
nomycetes have provided important bioactive com-
pounds of high commercial value and continue to be
routinely screened for new bioactive substances. These
searches have been remarkably successful and approxi-
mately two-thirds of naturally occurring antibiotics, in-
cluding many of medical importance, have been iso-
lated from actinomycetes[2,8]. Cyanocobalamin is a vi-
tamin commonly known as vitamin B

12
. In a broad sense

it refers to a group of cobalt-containing compounds
known as cobalamins-cyanocobalamin. Cyanocobal-

amin, which is the principal B
12

 form used for foods
and in nutritional supplements[12] Vitamin B

12
 is a red

crystalline cobalt complex synthesized by microorgan-
isms[5]. Vitamin B

12
 is present in small amounts in al-

most every animal tissues, it originates from microor-
ganisms. Depending on the nature of their nutritional
habits and digestive physiology, animals obtain the vita-
min from their own intestinal flora or from other animals
through their meat diet[11].

In this present study we collected various soil
samples and wild animals fecal samples from Nallamala
forest area. Soil samples were collected for the isola-
tion of actinomycetes and producing vitamin B

12
 from

them. Wild animals fecal samples were collected for
the determination of vitamin B

12
.

MATERIALS AND METHODS

Soil samples

Soil samples were collected by sterile method from
various locations visited throughout this scientific expe-
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TABLE 2 : Vitamin B
12

 producing actinomycetes isolated from various soil samples

Sl.No Source Collection date Isolate Yield (µg/ml) No. of isolates source wise 

1 Marking nut plant soil 09/09/07 DVB1 1.328 

2 Marking nut plant soil 09/09/07 DVB5 0.171 

3 Marking nut plant soil 09/09/07 DVBMB 0.146 

4 Marking nut plant soil 09/09/07 DVBSR 0.131 

5 Marking nut plant soil 09/09/07 DVB8 0.534 

5 

6 Indian mulberry plant soil 08/09/07 DVBS 0.106 

7 Indian mulberry plant soil 08/09/07 DVBC 0.170 

8 Indian mulberry plant soil 08/09/07 DVBN 0.423 

3 

9 Teak plant soil 11/09/07 DVB4 0.512 

10 Teak plant soil 11/09/07 DVB10 0120 

11 Teak plant soil 11/09/07 DVBVR 0.046 

12 Teak plant soil 11/09/07 DVBM 0.192 

4 

13 Cluster fig plant soil 12/09/07 DVB11 1.217 

14 Cluster fig plant soil 12/09/07 DVB12 0.258 
2 

15 Laurel plant soil 13/09/07 DVB13 0.480 1 

16 Bombox ceiba plant soil 09/09/07 DVB14 0.382 1 

Number of isolates 16 

dition to Nallamala forest area (Figure 1). Soil samples
were air-dried under room temperature for about 5-30
days before isolation.

Wild animal fecal samples

All the wild animal fecal samples were collected in
the mid summer of 2008. Fresh fecal samples were
collected in a new polythene bags and brought to the
laboratory and transferred into Petridishes. Fresh tiger
and panther fecal samples were mixed with bones, re-
maining animals fecal samples were mixed with leaves,
seeds and stones. After bringing samples to the labora-
tory only feces were separated and remaining dust was
discarded. The samples were air dried at 30C for ten
days. After drying the samples were immediately as-
sayed for the presence of vitamin B

12
.

Isolation of actinomycetes

1g of soil samples was suspended in 10ml of sterile
distilled water and was 10 fold diluted.0.1ml of diluted
was spread on Starch Casein Agar medium with
pH.7.5[7]. The plates were incubated at 38ºC for

1week.Actinomycete colonies on the isolation plates
were examined and picked based on morphological
features and colours of pigmentation including diffus-
ible pigments. Selected colonies were picked using ster-
ile needles, transferred to Bennett�s agar plates and in-

cubated at 35 ± 3C for two weeks to observe further
morphological characteristics and purity[10]. All actino-
mycetes isolates were indexed and pure cultures grown
on Bennett�s agar were used to prepare spore suspen-

sions. Stock cultures were maintaining in a refrigerator.

TABLE 1 : Total number of soils collected and their physical and chemical parameters

Available nutrients (kg/ha) S. 
No 

Soil particulars 
Depth 
(cm) 

pH 
Electron 

conductivity 
(dS/m) 

Organic 
carbon 

(%) N P2O5 K2O 

1 Teak plant soil 0-15 7.9 0.009 1.50 125 41.0 352 

2 Bombax cieba plant soil 0-15 7.0 0.075 1.14 138 31.0 494 

3 Cluster fig plant soil 0-15 8.1 0.247 3.00 125 15.3 2022 

4 Marking nut plant soil 0-15 8.1 0.302 2.40 188 107.7 1313 

5 Indian mulberry plant soil 0-15 8.3 0.171 3.18 138 71.8 261 

6 Laurel plant soil 0-15 8.2 0.163 2.82 138 71.8 529 



K.Vijaya Bhaskar and A.Dayanand 97

FULL PAPER

BTAIJ, 4(2) June 2010

BioTechnology
An Indian Journal

BioTechnology

Vitamin B12 fermentation

Fermentations were conducted in 100ml of
Bennett�s media in 500ml Erlenmeyer flasks kept in a

reciprocal shaker equipped with automatic tempera-
ture control, and air sparger, traveling speed at 200rpm
through a circular path. Fermentation media was ad-
justed to 7.8 and sterilized at 121C for 15min.After
Inoculation the flasks were incubated at 38C for 4days.
Inocula were prepared from sporulated stock cultures
on Bennett�s agar. The inoculum medium was the same

as the final fermentation medium. A loopful of spores
was transferred to 100ml of fermentation broth.

Determination of vitamin B12 in fermented media

Quantitative determination of vitamin B
12

 was made
by following the procedure of Gardner and Cham-
pagne[3], using the assay organism, Lactobacillus
delbrueckii subsp lactis ATCC 7830. 5ml of each fer-
mented sample was taken in a test tube and added to
the tubes containing 5ml of vitamin B

12
 assay medium

(Hi-media). 0.05% Thiomalic acid and 0.5g KCN
were added to each tube as a reducing agents. The
tubes were plugged which were then shaken and auto-
claved at 15lbs pressure at 121C for 15min. After cool-
ing the tubes were inoculated with 100l of the Lacto-
bacillus culture using sterile gals syringe, and incubated

at 37C for 24hrs. Growth of the test microorganism
was then measured by spectrophotometer at 540 nm.
The entire procedure was carried out in dim light to
minimize light destruction of vitamin B

12
.

Determination of vitamin B12 in fecal samples

Ten grams of fecal sample pulverized and from that
1g portion was taken for the determination of vitamin
B

12
.1g of sample homogenized with 9.0ml extraction

buffer (0.1 M acetate buffer, pH 5.5 containing
0.1%KCN) and autoclaved for 15 min. The samples
were cooled and centrifuged at 7,000 rpm for 10 min.
5ml of the sample and 5ml of the Vitamin B

12
 assay

media (Himedia) makeup into 10ml and autoclaved at
121C for 15min[4]. Vitamin B12 in feces was deter-
mined by the microbiological assays method with Lac-
tobacillus delbrueckii subsp. lactis ATCC 7830 as
the test organism. Test tubes were then inoculated with
100µl of the Lactobacillus culture and incubated at
37C for 24 h. Growth of the test microorganism was
then measured by spectrophotometer at 540nm[3].

RESULTS AND DISCUSSION

All soil samples were slightly alkaline in reaction
except Bombax cieba which is in neutral in reaction.
Organic carbon content is very high and available ni-

Figure 1 : Soil samples and wild animals fecal samples collected area (Nallamala forest)
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trogen is low. Available phosphorus is medium to high
and potassium is very high in all the samples except
Indian mulberry plant soil (TABLE 1). Sixteen actino-
mycetes were isolated from six plant soils, and all the
isolates were positive for vitamin B

12
. As per the

Saunders[1,9] all actinomycetes organisms can produce
vitamin B

12 
Among all the isolates DVB1 and DVB11

isolates are the potential for the production of vitamin
B

12 
(TABLE

 
2). These two organisms are the Strepto-

myces organisms. DVB1 was isolated from marking
nut plant soil and DVB11 isolated from Cluster fig plant
soil. Marking nut plant soil and cluster fig plant soils
were highly litter containing soils. Their organic carbon
content and nitrogen, phosphorous and potassium con-
tents were also very high. Five actinomycetes organ-
isms were isolated from marking nut plant soil. Among
five organisms DVB1 and DVB5 are the two potential
isolates for the production of vitamin B

12
 and from teak

plant soil DVB4 was isolated and its production was
also high. Four isolates were isolated from teak plant
soil. And three actinomycetes from Indian mulberry plant
soil, two isolates from cluster fig plant soil. DVB11 which
was isolated from cluster fig soil has given more amount
of vitamin B

12
 (TABLE 2). All the actinomycetes or-

ganisms isolated for the production of vitamin B
12

 were
characterized. Among all the sixteen isolates DVB1 and

DVB11 are showing more potential than other isolates
(TABLE 3).

We have collected all the three types of herbivo-
rous animal, carnivorous animals and omnivorous ani-
mals. From all the eight wild animals� fecal samples ti-

ger fecal sample is containing 1.057g/ml amount of
vitamin B

12 
(TABLE 4). This is the highest amount of all

the remaining animals. Tiger is an obligate carnivorous
animal. The large urinary excretion of vitamin B

12
 by

rabbits and herbivorous consuming a diet practically
devoid of the vitamin indicates bacterial synthesis in the
gut. It has previously been reported by Kulwich et al.[6]

that rabbits excrete between 50 and 100 Mg of vitamin
B

12 
daily in feces and that the soft or night feces (which

are eaten) contain two to three times as much of the
vitamin as hard feces. Presumably, vitamin B

12
 is syn-

thesized in the gastrointestinal tract by microorganisms.
In the experiments reported here, the animals were per-
mitted to consume the night feces, thus obtaining con-
siderable quantities of vitamin B

12
. Even during starva-

tion, small amounts of feces, presumably night feces,
are produced and eaten immediately and are never
observed in the metabolism cages unless the animals
are collared. Actually the vitamin B

12
 is bound to en-

zymes in food and must be released by the action of
gastric enzymes and acid prior to being bound by in-
trinsic factor, a protein synthesized by gastric parietal
cells, which is taken up in the distal ileum[1]. PA is due
to the autoimmune loss of secretion of intrinsic factor,
which causes a severe, previously fatal, vitamin B

12
 loss

and excretion.
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TABLE 3 : Characterization of vitamin B
12

 producing actino-
mycetes organisms

Isolates Gelatin 
hydrolysis 

H2S 
production 

Nitrate 
reduction 

Casein 
hydrolysis 

DVB1 + - + + 

DVB5 + - - + 

DVBMB + - - + 

DVBSR + - + + 

DVB8 + + - - 

DVBS + - + - 

DVBC + - + - 

DVBN - - - - 

DVB4 + - - + 

DVB10 - - - - 

DVBVR + - - + 

DVBM + + - - 

DVB11 + + + - 

DVB12 + + - + 

DVB13 - - - - 

DVB14 + - + + 

TABLE 4 : Wild animal dung samples analysis

S.No Wild 
animal 

Sample 
collection date 

Dung 
pH 

vitamin B12 
presence (µg/mg) 

1 Tiger 24/04/08 5.5 1.057 

2 Bear 25/04/08 5 0.038 

3 Panther 16/05/08 6 0.705 

4 Stag 24/04/08 6.4 0.010 

5 Rabbit 25/04/08 5 0.241 

6 Porcupine 26/04/08 6.2 -0.086 

7 Race dog 29/04/08 6 0.069 

8 Fox 03/05/08 5.4 0.435 
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tion Officer of Atmakur (Kurnool District) for allowing
in Nallamala forest for sample collection and for identi-
fying the wild animal fecal samples.

REFERENCES

[1] R.H.Allen; �Megaloblastic Anemia�, In: Cecil Text-

book of Medicine, Ed., J.C.Bennett, F.Plum; Phila-
delphia, P.A.Saunders, 20th Ed., 843-51 (1996).

[2] J.Berdy; J.Antibiot., 58, 1-26 (2005).
[3] N.Gardner, C.P.Champagne; Journal of Applied Mi-

crobiology, 99, 1236-1245 (2005).
[4] Janpen Tangjitjaroenkun, Vichien Kitpreechavanich,

Surang Suthirawut, Pratumporn Chim-Anage,
Wanna Praprilong, Warawut Krusong, Busaba
Yongsmith; Nat.Sci., 38, 123-130 (2004).

[5] A.G.Khan, S.V.Easwaran; Resonance, 8, 8-16
(2003).

[6] R.Kulwich, L.Strugliaand, P.B.Pearson; J.Nutrition,
49, 639-645 (1952).

[7] E.Kuster, S.T.Williams; Nature, 202, 928-929
(1964).

[8] Y.Okami, K.Hotta; �Search and Discovery of New

Antibiotics�, In: M.Goodfellow, S.T.Williams,

M.Mordarski (Ed.,), Actinomycetes in Biotechnol-
ogy, Academic Press, Inc., San Diego, 33-67 (1988).

[9] A.P.Saunders, R.H.Otto, J.C.Sylvester; �The Pro-

duction of B
12

 by Various Strains of Actinomycetes�,
Abstracts of Papers, 119th Meeting, American
Chemical Society, Cleveland, Ohio, April 8-12,
(1951).

[10] E.B.Shirling, D.Gottlieb; Int.J.Syst.Bacteriol., 16,
313-340 (1966).

[11] E.L.Smith; Nutrition, Abstract and Review, 20,795-
809 (1950-1951).

[12] D.G.Weir, J.M.Scott; Encyclopedia of Human Nu-
trition, 1, 394-401 (1999).


