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Abstract

B-glucosidase (EC 3.2.1.21), one of the three main members of cellulolytic enzymes,
catalyzes the hydrolysis of alkyl- and aryl-B-glucosides, diglucosides, and oligoglucosides that are
important for sugar, brewery as well as animal feed production. The study on B-glucosidase
production was carried out using recombinant yeast Pichia pastoris expressing -glucosidase from
the fungal Periconia sp. BCC2871 with the fed-batch fermentation. The effect of pH on B-
glucosidase production was examined at various pH (5.0, 5.5, 6.0, and 6.5) under the same
cultivation conditions (agitation 1000 rpm, aeration 1 vwm, and temperature 30 °C). The methanol
feed rate during production stage was controlled at 1.07 g L'h" (3.99 g h-1). The results indicated
that B-glucosidase activity continuously increased with significantly different values. At the end of
the process (120 h of production time), the highest B-glucosidase activity was obtained at pH 6.0
(776.67£32.99 U mLfl) which was higher than that of pH 5.0, 5.5, and 6.5 about 2.4, 1.4, and 1.3
times, respectively. The optimum pH for Periconia sp. BCC2871 PB-glucosidase production using

recombinant yeast P. pastoris was therefore pH 6.0.

Keywords: B-glucosidase; Pichia pastoris; pH optimization; fed-batch fermentation
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naweIea 20.0 n3u, danau (histidine) 2 n3u
g Pichia trace metall (PTM1) 4.35 1iadans
pnsdmdumamizidesludauinsal
Fanm fe 9nsdaATIEigns basal salt (BS) 3
lu 1 ansuseneumie H,PO, 85 tesidud 26.7
faddns, CasO, 0.93 nsu, K,SO, 182 n3sy,
MgSO,.7H,0 14.9 nfu, KOH 4.13 n3u, naL
9508 40.0 N5Y, FavAu 2 n3u way PTM1 4.35
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51991135583 PTM1 lu 1 §as Useneu
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9951115071 1000 SOUABUIT WALORITINTTIN
21717 1 ANTREART. U
2.6 ANATIEA
2.6.1 N1FIATITNAIUAUILUUY D
LAALAAMNTNTUTDUTAAUAS  AIUNUILUY
YUYARNIIALN1TUIAI0E19UTAAUYUAIEY
wSasaUnlalnlafimesfinueiady 600 uily
wns anududureneadiinmesilugiiivin
waduiunlaetaiminuimeaaddildannnis
tiegaiminuniinistumies §1enznou
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fdmndefinnaznou uazdrsdiethndu andu
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Hunan 24 $2l wasudeslfulugpnanndu
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warmmey [14] Fe¥aUsunas p-nitrophenol (pNP)
ﬁLﬁmmiﬂamﬂ&iaﬂmﬂImLaqasum p-nitrophenyl-
B-D-glucopyranoside  (pNP-Glu) Tneldindo
anlallafinesiinanueniaidu 400 uluuns
(ODago) Wi munlsimilomievesfanssuenlad
wénngladinaiiadnyiifuuiuiaeuledd
UanuaseUSua pNP 1 lulasTualunidaund i
gaunQil 70 By waLTua Moy 6.0

2.6.4 Myhnsgvwnvedlusiuiidy
peRUsnaukaAunmuadlUsiulmuny  n1s
Ainsauinvedusiuiduesiuszneuludh
wifn wazgarwuIaniveslusiudwaneyinlags
lnneulafdadaminnedoradatluniaadianlng
Wo3%a (sodium  dodecyl sulfate-polyacryla-
mide gel electrophoresis, SDS-PAGE) [15] Lﬁa
Annutoulediudingladinauazn1snsivaey
AN NYeIlUIAUUULNUNaF o AdaludLaa 1aY
Mlusiunnsgiulunisidseudisuauialiana
yoslUsAuAUINUULHLLA

2.6.5 MTIATIZWAIUTNTUVDILUNT
uanwIsuAalATNINATINA (gas  chromato-
graphy, GC) N53LATIZAAITUTUYDINNIUDE
Tudaulavesdminlunuidedidonldsuta
Tasunlnns il Tneldiadesuialasuninnsail
(SHIMADZU $u GCMS-QP2010 Ultra) Aaduiiily
U HP-5MS (Agilent J & W GC Columns) nau
n153AselalnAleg1auINTe I ugag lad
oxdaniidignguauin 0.2 luaseu Tnadmus
anzlun1siATEiauisn15ues AOAC [16]
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Saouduuuidad P, pastoris 1Wuman
3.1 BndwavasiaYsan1saIyLAUIAYDY
Srouduuniian P. pastoris
N19ANYIBNTNAVDINLOVADNITLATEY
dulavesineuduuwifas P, pastoris s
wansoanvesduudinglaginalavinnisAnuily

a

Seovfifiley 5.0, 5.5, 6.0 Lay 6.5 MUAIFU (U7
1) Insiusiazfilomihnsmunugamgiii 30 asm
Walded 8ns1nTsienntd 1 YSuinsennidne
USUIATIMIT.U17 9RTIN13AIU 1000 SOUABUIN
LardnsINsAnLuea 3.99 nusedalus An
WuvSunaamiueananun Ussunn 45827+
10.23 nfu Fafuasluewnsidsadeusuasisudy
2 ans Imamamimaaﬂugﬂﬁ 1 wazansei 1
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vougadluszernismiziaesildiuniveaifu
Fuansn Tnonsinziaseifiies 6.0 Tuszeznns
wanlUsAudaasunssyiulaligeiign Taols
ANt aRgATINg gAYy 66.6141.10
ASURDANS WaraINAISIT 1 ABiiuIsnsng
Wiydulasmnesdianiiu 6.6ax10° dedalug
HalAvogadanduaInIn (Y, SA1n1Au
0.240£0.003 N5 ADNTU 9000 WALONTINTT
WILAUTALEIUTHIAT (Qy HAWAU 0.305+
0.004 n3u . H08nT. 4214 LLasLﬁaguqm
nsTUILNSINZEEs nuTEUSnamueadsE
waetiosiian fie 14.2140.57 n¥usedns e
Wisuiflauiud fiew 5.0, 6.5 way 5.5 AU
(5797 1) Fashsansreauneuntilag Wegner
[11]  Fins@nwmuinies 50 Hufiievd
WarauRenIsIasyLAvlaaesdad P pastoris
athalsfinny duansedt Wegner 14lunns@ine
Ao ndwesea daienuiTeindendnu
sviswavesiorlutradildwnueaduduamnse
Fafnudululdnfiesiinuisausenisiivie
vesdlad P. pastoris Fufuriinvesduamsniily
e

NSHVBINTANYINTALFUVDUUIUDR
fifito 5.0, 5.5 waz 6.5 nuinfinsazauumIvea
TuUSunawnn Fauandliiiuinifesdanand
snsnsldumueasiniifies 6.0 (3199 1)
daalinisiasyAulnvessadias MIULTLTUYD
wadifloduananas Seaenndastunmsnenuas
Mayson wazAnis finaninnsazauyes Wvnuea
uisseiuilufivdewadazylinisasyiule
yoawadanas uazenaiviwadneludian (18]
Tuvhusafeaiuiusiesuaes Katakura uagnag

N9 HBANUTUTUVR UMD UIUAY
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A IngAfieaduduuszann 30 nSusodns
g lignsInsaTgLivindnizanas [19)
FINFNITENUVRS Zhang uazAniz Fis1e91uin
9R31NILBUNIUDAT NI ZUUSHULAUNTIAUBAT
nsasaiulnsne [20] ey few 6.0 Fudu
feviimnzausenisiasyivlnvessaenduuuy
P. pastoris ﬁﬁﬂﬁLLamdaaﬂmmﬁul,uéf'mqiﬂ%l,ma

Weguiunies 6.5, 5.5 ag 5.0 ANaIRU

80

—@&— pH50
a
E,, 60 1
+—
e
)
U 40
2
E
20
> 0
(a]
0 4
0 20 40 60 80 100 120 140 160 180
Cultivation time (h)
JUN 1 BvSwavesiitovson1siasaiAulnves

Snouduuwiidan P, pastoris  NinN3

waneaNveITUUAINgLATLAA

3.2 Bnswavasilavdan1sHAAUAINg LA
a = a I's .
FunalngInenTuuuni P. pastoris
NTIYNUABUNTLALINUBNINAVDS
a 1 a a a a 6l 2
Wewron1suanlusaulnesneuduuuydadn P.
pastoris Tunany 9 MUITENUNALOVLUUZ AN
Aen1snanlusiuiiuedfuriinvedlusiu [21] wu
oY 3.0 MuIzaufsn1IWan cytokine growth-
blocking  peptide  [22] TuvaziiLov 6.0
wingausensuanteulelaiaandnonuuun
8ad . pastoris aneiug KM71 [23] Tuauidel

nuILeIN1sinIzaeaSaeuduuundad P
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M990 1 Tayauaznsinesiig q Aldainnssuiunsmisiiesaenduwu P, pastoris LitoH&R

wingladmanieldaneniinsuusiuitovlusyeznisuin

YayanNNTEUIUNINLN

WleyninrunulusEYENIINER

Moy 5.0 Moy 5.5 oY 6.0 NoY 6.5
diniwadus (nSudedns)’ 38.02+2.16 45.27+0.86 66.61£1.10 51.96+0.94
nanssuuANglaging

R S 326.0540.88 | 546.67+9.43 | T76.67£32.99 | 586.67+9.43
(MeRaNaRANT)
USunaulusauvianun
.o a3 130.91+2.41 339.76+0.79 1061.66+32.04 440.87+0.79
(Hagdnsumoansy)
L@Jmuaaﬁ@mﬁwm (n5w) 469.81+5.93 459.35+13.33 463.00+10.75 440.75+10.92
AMULVUT LN UBAAT AL
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