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ABSTRACT

The aim of this work to characterize keratinolytic bacteria isolated from
chick fecal waste. Ten isolates were selected after growth on solid medium
with feather meal as carbon and nitrogen source. They were screened for
keratinolytic activity on milk Agar plates. All the ten isolates were gram
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positive (Bacillus §p). The bacteria grew on wastes of keratin such as, raw
feather, Feather meal .K eratinolytic activity was determined during growth,
proteolytic character of crude enzyme was assessed using keratin azure as
substrate. The keratinase was highly active on the substrate. The
keratinolytic isolates have potential biotechnological use in process in-

volving keratin hydrolysis.
INTRODUCTION

Feathers are composed of over 90% of keratinand
produced in ahuge amount asawaste by poultry farms
worldwide. Accumulation of featherswill causemgor
environmentd pollution and feather keratin wastage®.
K eratinswhich areamong the hardest to degrade ani-
mal proteins. They are major componentsin poultry
feather processing units. Keratinolytic enzymes may
havepotentid rolein biologica industria processesthat
involving keratin contai ning wastesfromthepoultry and
leather industriesd?. Feathers contain huge amounts of
useful protein and amino acidsthey have used toin-
creasethefishweight inthe pond dueto the consump-
tion of amino acids. Bacteria keratinasesare specific
interest because of their action oninsolublekeratin sub-
strates’®.

Thefeather wasteswere used to produce feather
meal through heat process. Itisanutritional vauepro-
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duceinlow amount!*¥. Cultivation situationsareim-
portant for success degradation of feathersand enzyme
production.

TheBacillusspwasisolated from chick fecd waste

TABLE 1: Effect of temperatureon growth akeratiolytic
activity of bacteriaisolated from chick fecal waste

| solates 50°C 60°C 70°C 80°C
krb 1 + + - -
krb 2 + + + +
krb 3 + + - -
krb 4 + + + +
krb 5 - + + -
krb 6 + + + +
krb 7 - + - -
krb 8 + + -
krb 9 + + - -
krb 10 + - - -

+Growth with clearing zoneswer e obser ved. -No growth or
clearing zoneswer e obser ved


mailto:gova.muthu@gmail.com

224

Current Research Paper

TABLE 2: Keratinaseproduction on feather meal with differ-
ent timeintervals

Keratinase activity (u/ml)

| solates

12h 24 h 36 h 48 h
Krb 2 180 248 250 270
Krb 4 210 320 320 325
Krb 6 280 410 415 421

TABLE 3: Protein production on feather meal with different
timeintervals

Protein content (mg/ml)

| solates

12h 24 h 36 h 48 h
Krb2 0.85 121 1.42 1.68
Krb4 13 1.42 1.82 191
Krb 6 1.28 1.48 1.62 1.90

andwas capableto completely degrade chicken fegthers.

Inthisstudy, we describetheisol ation and charac-
terization of thermophilic bacteriashowskerationlytic
activity isolated from a poultry unit at Namakkal,
Tamilnadu, India

MATERIALSAND METHODS

Microorganismsisolation

Chicken fecd wastewascollected fromlocd poultry
farm. The sampleswere mixed in 0.85% saline solu-
tion, make suspension up to 108 and used to streak
milk agar plates. Composition of milk agar (g') 59 pep-
tone, 3gmalt extract, 100ml milk and 12g agar. Which
wereincubated at 37°C for 24hrsfor primary screen-
ing test. The bacteriaproduced clearing zonesin the
milk agar plateswere sl ected*.

The bacterium wasidentified as Bacillus Sp ac-
cordingto Berge’smanua classfication.

Bacillus, Bacteria strainsweredesignated askrbl
to krb 10 wereisolated from chicken fecal waste. A
previoudy charateradized Bacillussp. Strainkrb 5that
presented keratinol ytic activity. Bacterid identification
was performed on col ony morphol ogy, gram staining
technique, and biochemical tests. Comparing there-
port with standard species.

Effect of temperatureon growth and proteolytic
activity

Milk agar plates (g') 59 peptone, 3g yeast extract,
100ml sterilenon-fat milk and 12g agar [Riffleetd.,]
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Figure2: A rotei n activity
were prepared. Bacteriawereincubated at 50°C, 60°C,
70°C, and 80°C for 12h. Bacteria Strainswerepro-
duced clearing zonesinthe milk agar medium were se-
lected.

Enzymeassay

Kerdinolytic activity wasassayed with keratin azure
as substrate. The reaction mixture contained 1ml of
keratin azure sugpensionand 1ml appropriately diluted
enzyme.

Thereactions were carried out at 50°C constant
agitation of 200r/minfor 1 hr. After incubation, there-
actionswere stopped by adding 2ml of 0.4mol/L TCA
andfollowed by membranefiltrationto removethesub-
drate.

Thefiltratewasmeasured colorimetricaly at 595nm.

Protein assay

Proteln concentration wasdetermined by Lowry et
a. method. Egg a bumin used asastandard.

RESULTSAND DISCUSSION

Tenisolateswere sel ected from poultry unit feca
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waste was ableto grow on medium containing feather
meal ascarbon & nitrogen source. After being incu-
bated 24 hr, aplate containing milk agar showed the
growth of severd colonies. Thestrainsproduced clear-
ingzonesinmilk agar platescharacterized by proteolytic
adtivity.

Thelargest clearing zonewas observed for isolates
krb2, krb4, and krb6. These strains was selected &
used for keratinolytic activity assay.

DISCUSSION

Bacillussp wereisolated from poultry unit thet have
keratinolytic and feather degrading ability of thekeratin
wastes. The Bacillus sp hasdifferent characteristics,
such asabroad temperature range of growth. Theop-
timal proteolytic activitieswereidentified between 50
to 80°C.

Bacteriagrowing on medium containing feather med
asacarbon and nitrogen source presented variable ac-
tivity on keratin azure, suggesting that thisenzymemay
beinductive. Substrate level inthemedium may regu-
late enzyme production. Strain krb 2, krb4, and krb6
showed to be more adapted to keratinase production
using kerdinassubgtrate. Sincethemaximum kerdtinase
activity of the isolates were observed during early
growth.

Thekeratin azure hydrolysisratio was higher for
strainskrb2 krb4 and krb6 suggesting preferred utili-
zation of keratin assubstrate. Isolation of keratinolytic
Bacterium considering that feather protein has been
showed to be an excellent source of metabolizespro-
tein. Thekeratinolytic strains could be used to produce
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fishfeed proteinthe selected i sol ateswereableto grow
and show keratinolytic activity.
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