June 2010

Trave Science Inc.

ISSN : 0974 - 7435 Volume 4 | ssue 2

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 4(2), 2010[95-99]

Synthesis of vitamin B, by actinomycetes isolated from forest
soils and its occurrence in wild animals feces

K.Vijaya Bhaskar*, A.Dayanand
Department of Microbiology, Gulbar ga Univer sity, Gulbar ga, Kar nataka - 585 106, (INDIA)
E-mail : vijji_micro5@yahoo.co.in
Received: 1¢ March, 2010 ; Accepted: 11""March, 2010

ABSTRACT

A total of 16 actinomycetes wereisolated from vegetative soil samples of
Nallamala forest and screened for their efficiency for the production of
vitamin B,,. Among the 16 actinomycetes, Sreptomyces DVB1 (1.328ug/
ml) and SreptomycesDVB11 (1.217ug/ml) yielded higher titersof vitamin
B,,- Inaddition to this, various animals’ fecal samples were screened and
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found highest content of vitamin B, ,intiger feceswith 1.057ug/mg of fecal

matter. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Actinomycetesform alargeand important ssgment
of themicrofloraof most natura environments. Soils,
freshwater, |akeand river bottoms, manuresand com-
post contai n an abundance of these organisms. They
areof universa occurrencein nature, living and multi-
plyingin both cold and tropical zones, and have been
reported to occur even under themost extreme condi-
tionsof thedesert. Thetemperate zonesare, however,
generaly most favorablefor their development. Acti-
nomycetes have provided important bioactive com-
pounds of high commercial valueand continueto be
routinely screened for new bioactive substances. These
searches have been remarkably successful and gpproxi-
mately two-thirdsof naturaly occurring antibiotics, in-
cluding many of medical importance, have beeniso-
lated from actinomycetes?®. Cyanocobaaminisavi-
tamincommonly knownasvitaminB,,. Inabroad sense
it refersto agroup of cobalt-contai ning compounds
known as coba amins-cyanocoba amin. Cyanocobal -

amin, whichistheprincipa B,, formused for foods
andin nutritional supplements*? VitaminB_, isared
crystdlinecobalt complex synthes zed by microorgan-
ismgd. Vitamin B , ispresent in small amountsin al-
most every animal tissues, it originatesfrom microor-
ganisms. Depending on the nature of their nutritional
habitsand digestive phys ology, animasobtainthevita
minfromthear ownintestind floraor fromother animas
through their meat diet™.

In this present study we collected various soil
samplesandwild anima sfecd samplesfrom Ndlamaa
forest area. Soil sampleswere collected for theisola-
tion of actinomycetesand producing vitamin B, from
them. Wild animalsfecal sampleswere collected for
thedetermination of vitaminB .

MATERIALSAND METHODS

Soil samples

Soil sampleswerecollected by sterilemethod from
variouslocationsvisted throughout thisscientific expe-
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TABLE 1: Total number of soilscollected and their physical and chemical parameters

s N Depth Electron Organic  Available nutrients (kg/ha)
No Soil particulars (cm) pH  conductivity carbon N PO K0
(dS'm) (%) 7S 2
1 Teak plant soil 0-15 79 0.009 1.50 125 41.0 352
2 Bombax cieba plant soil 015 7.0 0.075 114 138 31.0 494
3 Cluster fig plant soil 0-15 81 0.247 3.00 125 15.3 2022
4 Marking nut plant soil 015 81 0.302 2.40 188 107.7 1313
5 Indian mulberry plant sail 0-15 83 0.171 3.18 138 71.8 261
6 Laurd plant soil 0-15 82 0.163 2.82 138 71.8 529

TABLE 2: Vitamin B, producing actinomycetesisolated from varioussoil samples

SI.No Sour ce Collection date I solate Yield (ug/ml) No. of isolates sour ce wise

1 Marking nut plant soil 09/09/07 DvVB1 1.328

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

3 Marking nut plant soil 09/09/07 DVBMB 0.146 5

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

5 Marking nut plant soil 09/09/07 DvB8 0.534

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

7 Indian mulberry plant soil 08/09/07 DVBC 0.170 3

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

9 Teak plant soil 11/09/07 DvB4 0.512

10  Teak plant soil 11/09/07 DVB10 0120 4

11  Teak plant soil 11/09/07 DVBVR 0.046

12 Teak plant soil 11/09/07 DVBM 0.192

13 Cluster fig plant sail 12/09/07 DVB11 1.217 5

14  Cluster fig plant sail 12/09/07 DVB12 0.258

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

16 Bombox ceiba plant soil 09/09/07 DvB14 0.382 1
Number of isolates 16

ditionto Nallamalaforest area(Figure ). Soil samples
wereair-dried under room temperaturefor about 5-30
daysbeforeisolation.

Wild animal fecal samples

All thewild animd fecad sampleswerecollectedin
the mid summer of 2008. Fresh fecal sampleswere
collected in anew polythene bags and brought to the
laboratory and transferred into Petridishes. Freshtiger
and panther fecal sampleswere mixed with bones, re-
mai ning anima sfeca samplesweremixedwith leaves,
seedsand stones. After bringing samplesto thelabora
tory only feceswere separated and remaining dust was
discarded. Thesampleswereair dried at 30°C for ten
days. After drying the sampleswereimmediately as-
sayed for the presence of vitamin B

| solation of actinomycetes

19 of soil sampleswas suspendedin 10ml of Serile
distilled water and was 10fold diluted.0.1ml of diluted
was spread on Starch Casein Agar medium with
pH.7.57. The plates were incubated at 38°C for
1week.Actinomycete col onieson theisolation plates
were examined and picked based on morphological
featuresand coloursof pigmentationincluding diffus-
iblepigments. Selected colonieswerepicked using ster-
ileneedles, transferred to Bennett’s agar plates and in-
cubated at 35+ 3°C for two weeksto observefurther
morphologica characteristicsand purity™?. All actino-
mycetesisolateswereindexed and pureculturesgrown
on Bennett’s agar were used to prepare spore suspen-
sons. Stock culturesweremaintainingin arefrigerator.
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Figurel: Sail samplecand Wl|d anlmalsfecal samplescollected area (Nallamalaforest)

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
turecontrol, and air sparger, traveling speed at 200rpm
through acircular path. Fermentation mediawas ad-
justedto 7.8 and sterilized at 121°C for 15min.After
Inoculation theflaskswereincubated at 38°C for 4days.
Inoculawere prepared from sporul ated stock cultures
on Bennett’s agar. The inoculum medium was the same
asthefinal fermentation medium. A loopful of spores
wastransferred to 100ml of fermentation broth.

Determination of vitamin B_, in fermented media

Quantitativedetermination of vitamin B, wasmade
by following the procedure of Gardner and Cham-
pagne®, using the assay organism, Lactobacillus
delbrueckii subsp lactisATCC 7830. 5ml of each fer-
mented samplewastaken in atest tubeand added to
thetubes containing 5Sml of vitamin B, assay medium
(Hi-media). 0.05% Thiomalic acid and 0.5ug KCN
were added to each tube as areducing agents. The
tubeswere plugged which were then shaken and auto-
claved at 15lbspressureat 121C for 15min. After cool-
ing thetubeswereinocul ated with 100ul of the Lacto-
bacilluscultureusing serilega ssyringe, and incubated

at 37°Cfor 24hrs. Growth of thetest microorganism
was then measured by spectrophotometer at 540 nm.
Theentire procedurewas carried out in dim light to
minimizelight destruction of vitamin B .

Deter mination of vitamin B, , in fecal samples

Tengramsof feca samplepulverized and from that
1g portion wastaken for the determination of vitamin
B,,-1g of sample homogenized with 9.0ml extraction
buffer (0.1 M acetate buffer, pH 5.5 containing
0.1%K CN) and autoclaved for 15 min. The samples
were cooled and centrifuged a 7,000 rpm for 10 min.
5ml of the sample and 5ml of the Vitamin B, assay
media(Himedia) makeup into 10ml and autoclaved at
121°Cfor 15min®. Vitamin B12 in feceswas deter-
mined by themicrobiol ogical assaysmethod with Lac-
tobacillus delbrueckii subsp. lactis ATCC 7830 as
thetest organism. Test tubeswerethen inocul ated with
100ul of the Lactobacillus culture and incubated at
37°Cfor 24 h. Growth of thetest microorganismwas
then measured by spectrophotometer at 540nm!,

RESULTSAND DISCUSSION

All soil samplesweredightly akalineinreaction
except Bombax cieba which isin neutral inreaction.
Organic carbon content isvery high and availableni-
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TABLE 3: Characterization of vitamin B, , producing actino-
mycetes or ganisms

Gédatin H,S Nitrate Casein
hydrolysis production reduction  hydrolysis

DvB1 + - + +
DVB5S
DvBMB
DVBSR
DVB8
DVBS
DVBC
DVBN
DvB4
DVB10
DVBVR
DVBM
DVB11
DVB12
DVB13
DvB14 + - + +

| solates

+
+
+

+
+
+
+
+
+

+
+

+ + + o+

trogenislow. Available phosphorusismediumto high
and potassiumisvery highin all the samples except
Indian mulberry plant soil (TABLE 1). Sixteen actino-
myceteswereisolated from six plant soils, and all the
isolates were positive for vitamin B,,. As per the
Saunderg¥ al actinomycetes organisms can produce
vitamin B ,Amongall theisolatesDVB1and DVB11
isolatesarethe potential for the production of vitamin
B,,(TABLE?2). Thesetwo organisms arethe Srepto-
myces organisms. DVB1 wasisolated from marking
nut plant soil and DVB11 isolated from Cluster fig plant
soil. Marking nut plant soil and cluster fig plant soils
werehighly litter containing soils. Their organic carbon
content and nitrogen, phosphorous and potassium con-
tentswerealso very high. Five actinomycetes organ-
ismswereisolated from marking nut plant soil. Among
fiveorganismsDVB1and DVB5 arethetwo potentia
isolatesfor theproduction of vitamin B, and from teak
plant soil DVB4 wasisolated and its production was
also high. Four isolateswereisolated from teak plant
s0il. Andthreeactinomycetesfrom Indian mulberry plant
s0il, twoisolatesfromduger figplant soil. DVB11which
wasisolated from cluster fig soil hasgiven moreamount
of vitamin B , (TABLE 2). All the actinomycetes or-
ganismsisolated for theproduction of vitamin B, were
characterized. Amongall thesixteenisolatesDVB1and

TABLE 4: Wild animal dungsamplesanalysis

SNo Wild Sample Dung vitamin By,
animal collection date pH presence (ung/mg)
1 Tiger 24/04/08 55 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 Racedog 29/04/08 6 0.069
8 Fox 03/05/08 54 0.435

DVB11 areshowing more potential than other isolates
(TABLE3).

We have collected all the threetypes of herbivo-
rousanimal, carnivorousanimalsand omnivorousani-
mals. From all theeight wild animals’ fecal samples ti-
ger fecal sampleiscontaining 1.057ug/ml amount of
vitamin B_,(TABLE4). Thisisthehighest amount of al
theremaining animas. Tiger isan obligate carnivorous
animal. Thelargeurinary excretion of vitamin B , by
rabbitsand herbivorous consuming adiet practically
devoid of thevitaminindicatesbacterid synthesisinthe
gut. It hasprevioudly been reported by Kulwich et a.©
that rabbits excrete between 50 and 100 Mg of vitamin
B,,daily infecesand that the soft or night feces (which
are eaten) contain two to three times as much of the
vitamin ashard feces. Presumably, vitamin B, issyn-
thesizedinthegagtrointestind tract by microorganisms.
Intheexperimentsreported here, theanima swere per-
mitted to consumethe night feces, thus obtai ning con-
siderablequantitiesof vitamin B,,. Evenduring tarva-
tion, small amountsof feces, presumably night feces,
are produced and eaten immediately and are never
observed in the metabolism cagesunlesstheanimals
arecollared. Actually thevitamin B, isbound to en-
zymesin food and must be rel eased by the action of
gastric enzymesand acid prior to being bound by in-
trinsic factor, aprotein synthesized by gastric parietal
cdls, whichistakenupinthedista ileum™. PAisdue
to theautoimmuneloss of secretion of intrinsicfactor,
whichcausesasevere, previoudy fatd, vitamin B, loss
and excretion.
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