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Bacillus sp. FK 14 eianleiinsfiuagagn dalnafl 72 uensilszney
Fumulritu (feather meal) 1 weRfudifuduamsmluanoznadesield maiunes
fnvasansdudiu 7.5 Srsniame 150 sausewTuazgaumgil 37 asAadus
wulmilasfmagninidntudeas Utrafitration TagLuiLsUuI08 10 kKDa UasAN
pznawaulnifonindewenlufeudamaiaudnieeanis 40 wefidud ewlnlgni
TiLFgnidaupadid DEAE Sepharose 2 pfa Ul AumFanianAsnssuienlasl
$1m1z 104 giaAeRadnin TATWILFENERNTY 41 Wih uasnands 105 Waiud il
u?aw%ﬁﬁ’nwmnﬂﬂuLﬂqm&"mmmm 35 Atamasu A iflunsasisuazgumn o
ausefanssureneulsd Ae 8.5 uar 60 asdraiiuantuansu wulmilanuasialudo
AaNllunTnsng 7.0-9.0 uﬁ:ﬁ.ﬂ‘muqﬁ 37 sy AL g mu‘lﬁﬂt_}nﬁuﬁqﬂﬁﬁ“‘s‘m Al
phenylmethylsulfonylfluoride (PMSF) EDTA wuat lodoacetamide 96, 62 wax 22 Weditust
AINRAY Lﬂu‘l-nﬁﬂmmfhfaq‘lumw serine protease uaywLdaeuTaslanzdotAnAa
nssureaeulelanams M’ uaz A™ uasgndudanisinaudon Fe* aulafannsn
deonsarelilsiufiaranaunléun casein, gelatin, BSA uaz elastin A7 relative activity
100, 79.5, 76.5 wax 3.6 Wefidudrudrduuardenaane st liaranoiiléun

coltagen, human nail, keratin azure, chicken feather waz human hair AN relative activity

35.6, 16.35, 9.0, 5.1 ua¥ 2.8 wefidunmuaisiy



Abstract

Bacillus sp. FK14 produced an extraceliular keratinase in a medium containing
feather mt-aal as a substrate at pH 7.5, 37°C and 150 rem. The keratinase was purified
by ultrafittraton {YM10}, 40 % ammonium sulfate fractionation and two columns of anion
exchange chromatog_rgaphy (DEAE Sepharose). After purification, the keratinase
exhibited high specific activity (104 U/mg) with 41 purificaton foid and 105% vield. The
enzyme was monomeric and had a molecular mass of 35 KDa. The enzyme had
optimum pH and temperature of 8.5 and 60 °c, respectively. The enzyme was stable
over the pH range between 7 - 9 and stable up to 37°C. The enzyme activity was
inhibited by PMSF, EDTA, and lodoacetamide at 96 %, 62 % and 22 %, respectively. it
indicates that the enzyme is serine protease. It was stimutated by most metal ions
except Fe’"and had the highest relative activity with Mn" and A" Keratinase was
capable of hydrolysing the soluble proteins and insoluble proteins. It hydrolysed soluble
proteins; casein, gelatin, BSA and elastin with relative activity of 100%, 79.5%, 76.5%
and 3.6%, respectively. It also hydrolysed insoluble proteins; collagen, human nail,

keratin azure, chicken feather and human hair with refative activity of 35%, 16.35%,

9.0%, 5.1% and 2.8%, respectively.
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Fneenand awdnedomalulaiinszaesndrsud ifusumuqdunidanaiuiten
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anefufqauYTEN LA A Bacillus sp. FK 14 Tedausnlfainfuussiinouainisn

Tuntrtengaruantiuasnanieulslinsdiug (Pissuwan and Suntornsuk, 2001)
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2. mssitvdedunid

W L"';ﬂfg%uw?ﬁ SN Msians Bacilus sp. FK 14 lurangLlanyiiussqgains
@uadeflsznevudng NH,CI 0.05%, NaCl 0.05% , K,HPO, 0.03% . KH,PO, 0.04%,
MgCl,. 6H,0 0.024%, Yeast extract 0.01% uazulitu 1% (pH 7.5) FnsiEe o
aumndl 37 asmaadea Fnnadaren 150 saudeundt Dunar 13 delildBum
qdunlsznin 1x10° ad/Aladdns
3. nasadneulmiiambiue

'Lﬁiﬁ’m?%afg%w?‘ﬁ Bacilius sp. FK 14 UFn1ms 40 a8ans (2%) Tudaudnaue 3
Amg (B. Braun $4 Biostat B tszindieesiiu) ﬁua‘sga*mwa??em%aﬁmm 2 Ans Mlsrnew

#nel NH,CI 0.05%, NaCl 0.05%, K,HPO, 0.03% . KH,PO, 0.04%, MgCi,. 6H,0 0.024%,



Yeast extract 0.01% uazauliviu 1% (pH 7.5) 1n1nides ol gruvgil 37 aeangadas
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neavaulmifnanlfdounszanses Whatman wef 4 wazmpuioidalan
AINFITBL 8,500 x g Fanindl 4 asasadus Tunan 15w wnsfumsusadoula
(supernatant) waziAlduiuauseas uirafitration taeldiEe@ensuiil molecular
weight cutoff 7 10 kDa (YM-10) uaranaznaulsiudoendeuanlufiandamnd
wefiduiarafasising 4 (20, 40, 60, 80, 100%) Arnutiezneulissuluindmnaesan
$iati3s dialysis Tt 140 dialysis siag Tris-HCI buffer pH 8.0 miunanrazane sy
HIUARANIE DEAE Sepharose 111# 2.5 43.x30 1. 1aeld 20 mM Tris-HCI buffer pH 8.0
' eluent wazlginfelnifenpastss 1 M faudasde 12 Nad@nssauy o aoungil 4
aermaEnas thdinanueulninmiiualliiuaedinl DEAE Sepharose 1119 2.5
131.x 30 3. Ieeild 20 mM Tris-HCI buffer pH 8.0 i eluent uarlfinfaladenraalas 1
M Fadmenta 12 Nadamsseuniianmia
5. nIAmasauAsLFansradeulniamRlus

5.1 SDS-PAGE (lAa®a 12.5%) (Laemmii, 1970)

5.2 Native PAGE (ta8 10% lanay SDS Waz run 7 4 aseaiFua) (Hames,
1998)

5.3 SDS-Active PAGE (138 10% 'ﬁ'maummﬁu 0.5%) (Houssen and Dowdle,
1980)
6. msAnmpnaNEreueulsdiaT fiua

6.1 ﬁmﬁniumqmﬂmﬂmﬂ inedan] gel filtration 2w 0.5 931.x 90 131, U9
Sephadex G 75 Tl 20 mM Tris-HC! buffer pH 8.0 fandnsuda 15 Nafdsssauni w
U 4 peATiaadea uar SDS-PAGE (Laemmili, 1970) -

6.2 AnMNAUsE pH Fmnzanseianseuvaaoulaiam fus

6.3 AonuAsnaadeulniuaniazuIndansingg Wi 9oumnil, pH, protease inhibitors
Lazaineaslansuin

6.4 Anmanzanzasraneu il Reduarnlisie Taun gelatin, casein, BSA, elastin,

soluble keratin, keratin azure, collagen, human hair, human nail LR outn
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wrdaatianulimindauqdunitinunisnsasdaanssamneas Whatman ¥ungiat
AJ 1 r 3 g [ L d -3 4 oy T -
4 (MHAUNTHATBULAENTILUIWENLEY) LABINURIUTBUUNAY WD (1) WATIEMNITIRTTY
v 1 1

ALIRTR9AUVTE AL TS MOULLAT BUUNEMIS nutrient agar INMILTIWWAEIduTa9
WMAIATEAIMITITEY 14,000xg uddifudaulaiie (2) TinrsiFuraneulniirsiualag
Qﬁmﬂm Letourneau et al. (1998); umau‘l.-nuﬂ?mm 0.5 1@, MU keratin azure (Sigma
Aldrich, Germany) 4 un. 14 50 mM phosphate burfer oH 8.5 133R3 1.5 ua. 7 60°C
wAzIPENR 150 sauseuf W 1 1. kardanrganduuasi 595 wlumandieufuganon
AninanaeulnidiearmiannewiUiTuiu keratin azure Tnad 1 wilanresfianssy

' = N rﬂj -3 7 = .s' a: 4:
wultiiasBiua Aearuaisnrsneulsiivinl¥nisganauuai 505 ulumnafingu
0.1 Twaan 1 1. nelFaniasineasy (3) AaseiBunulysdulna3snisres Lowry

WAZAME (1951) (4) tmsziFurtunsaacilulagisnnsaes Rosen (1957)

HANITNARBIUAENNTIATOINA
1. nsedneulaiingBiiuaainqdunsed Bacilus sp. FK 14
ARWNTE Bacilus sp. FK 14 anuasandmeulmiiessiualudiamsaiunisaio
Gule fauamnalug® 1 wwlnTgnnastulugas exponential phase uaxildngeqaie
3.67 U/ml AmiluAn specific activity (iU 1.72 Uimg a3 maamﬂa"'mqauw‘%‘ 11
Lau"l.ﬂmLﬂﬁ‘ﬁmmﬂmauwmuuﬂmmmulwmﬂﬁuﬂnvnaa (99%) atnalsfiniy qaunded
Bacillus sp. FK 14 uaw.@u’l:ﬂmmnmu@"lé‘lﬁeﬂmn mmmmsﬁnmzjmi‘mmﬂ'gmwmm:
amq:mﬂgmﬁmmmu%w%‘uuﬁm@ﬂm;Tmmﬁmamngﬁum?zﬁ
sanmsAnmaziivdnnulituluewmsidsaBearnsamiioninli Bacilus FK 14
naseulriiasdiualiudeutuassnla (feather powder) waziduny (Cheng et al, 1995;
Lal et al, 1999)
2. nsusneulTiArAiuaaInafuyid Bacilus sp. FK 14 Wisquis
\aulnaiias1FiuasInq@uvitl Bacilius sp. FK 14 mmmﬁﬂﬁ’u?qw%ﬁmmhw;”u
AauAIi
n. Ultrafiltration \iavinfialsfduduty
1. snaznaullsfudnindauantuisudamn (mmead 1)

. wunluzfu@as anion exchange chromatography (DEAE Sepharose) 2 A%



