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W E ARG KFRAFE (Bacillus clausii)SA R FRERBRENESRBA S AT TRA, AR HH
ERHBFATON SRRV, UHEMARE BN B BN R EARERET, BERRAR AR,
# ¥ 5.0 g, 3% K 2.0 g,KH,PO, 0.015 g,MgSO, - 7H,0 0.25 g,Na,CO; 0.12 g, & 20 mL; ¥ 5% 8 & 40C ; & B
HE72h; " METE2300 ug(HEXM). EREARBRABRSPRERBR G Y E S, £ pH10.5, AR BE
60°C i B 3E A % % , 7% pH9.5~11.0 EE W, B E 0C U FRB L, 1.0mmol /L 8 Ca®* . Tween 80 # SDS 4
BHAWENHREED Mo C?* Zn A EABA NI HEAR,

KXW AFRFHAAE BERIAERRSE, A% 4K

B A SRR I 7 A %) TR 4348 A 7 o R
T RN AT R MRS Y
B P B BB 4K R 2 R B L AL B R R
PR i

X MEN~HERBEEIERFEES:
Bacillus alcalophilusm ,B. pumilus['s] , B. subtilis,
B. licheniformis, B.

domonas marginalis, P.

stearothermophilus, Pseu-

syringae , Xanthomonas
compestris, Penicilium italicum %', {H H @& %
3295 BQ 2 #HF B ( Bacillus clausii ) =B HE SR B KG9
WE, RATAEYE L E P BERES 1 RERAE,
RARBHBIERKEES  2EENRHREM
FE. B TP T XERETRSABAE
SEREFHERBKBOMR . SREH, BERBMR
BB, XN EAERTRERKEEES L
AT TR, 35 B BT T 5520 B 2 R o O BF
Ko

1 #HBE5F®E

1.1 8 #

o35 K ZE R HF B ( Bacillus clausii ) S-4 B ¥ : 4
BEEMY L%, K 16S (DNA BT LEE B R E
AY825251 7t GenBank BEH., WA RE T 4C kH
WL SR B A, AR 1 K,

1.2 #EHFHE
HRREE TR REAK 1.5%, KEEAK

B—fEH ELEHRA,
* B K 863 11 % % By H (No. 2001AA246074)
WA R ] :2004 — 11 — 17, B B 4] : 2005 — 01 — 05
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0.2% ,FE 8 0.3%, B &% 0.2%,NaCl 0.2%,
K,HPO, 0.12%, Na,CO; 0.3%, B f§ 1.5%, F
115C K& 15 min, -

WA FREFEREKO0.5%, EH 1.0%,
MgSO, 0.05% , KH,PO, 0.1%, Na,CO, 0.3%, F
115C KB 15 min,

ML BERERE - HEN S0, BAK
0.5g,KH,PO, 0.015 g,Na,CO; 0.15 g, 7K 15 mL,#
#H¥5,F 115C KX 15 min,

1.3 WHERERBESLZE

THBERFRERESET AR T, BMESH
&%ﬂﬁ%(&cillus clausii )S-4 B, 35C R F ¥
3240, BABEMF. W2l WA FREELE
MTrEEEAERE, BSER 200G, NER0.05
mol/L # Nay,CO;/ NaHCO; 28 #h % ¥ (pH 10.5)35
mL, B 30 min,9 000 r/min B.L> 20 min, W E L
WOHREB) , & A3 50 mL, W& 8%, B R
x,

1.4 REEEHNES

REAERE(EBEBEEARZ —)WEY
%M EZEREPMA 1.9mL 0.28% KL IR
G175 (FH 0.05mol/L i Na,CO; /NaHCO; & M
Beitl, A998 pH 10.5), F SSCAB F4RE 5 min, R
FA—ERBFEHAYEE 0.1 mL K 10 min, X
BooK W K IE SRS f R, Al DNS 350 2 58 SR M
PLEFARERAGEFEENRENSE . SN E &
ERABEGT, S48 HEYZ4E 1 pmol 35
BRITTRHEEN 1 SN BA, SThRMHEA
RRUEBANS RN E T ETUEER,



REIBERNEHCREE EE4RZ—)W
IS5 LRRYAER, R AW E R NLEY 235 nm
Bk A g S SMR B T B R E BB IE AT

2 ERE5i%®

2.1 FHREBRFHNRL

2.1.1 ARARBMBERFILBERESEHYH
DABH SO B R A 4, 76 7 WS 4 B Ak 5

B 8 0.5 g BEKS A AFRHHMRBRER,

PERMREXNTEOE R, LR 1. TUEH, A

MABRLENABREES RA R L IABERBO™

BOETRERE SR TUR R, WK

ERBERE LELEFHRE,
1 FTEREXNTEHHEE

R B /g ' (EDR)
ENIE:R 105
Ak 640
333 920
XEEAKE 660
KNO; 120
NaNO;, 115.
HE 950
i 760

2.1.2 FAAHAFmEsTHMRELBE RG>
89 %A

FEVA PR E R IE e 2, 43 B R ) B A 3k B2
ERBE REEAKR KR RBERE SRR, 5
ERmMER2.0 gbf , ERER. £RLHE 1,

120 1
100
80 |
60 +
0+
20‘

PR 1%

0 0.5 1.0 1.5 20 2.5 3.0
BRI /g

B kR AR R R

2.1.3 FRABENAERFIUBRBRS RPN
MR R AR SBIEM0.15 g RE B

SR TREE R R TS N R
WA TEBRRE, SRR, B JLARERRE
BA B4R R A = I R 2 S AR A
AR & RER RS =4
2.1.4 BAERAFHEKEN B YA

G

BEERXEIBRY, ERETHIKERELSEW
B X 7k 43 B9 R e, TG L 38 2 9 W B A 4R B TR e
ARBEANEKERTFBMNERLRG. MH>BIE
FEPLL2.0 g HERBFEAR, REMARRRY
K, EEZKEMTHHOER, HE2 T8, %mMA
20 mL KB P BER B o

120

X REER /%
2

5 1;) 15 20 25 30 35
/K /mL
2 ARBMTREER
2.1.5 FR&EENEHOYH
MBI RSP 2.0 g BAERBEEAK,
RIEAHBMA R & CaCly - 2H,0.FeSO, - TH,0,
MgSO0, - 7H,0. MnSO, * 7H,0.CuSO0, * TH,0, # T %
BA I, 45 R (% 2) %W, MgSO, - TH,0 Xt =B A ¥
BRREEMR, AR MEXR 1 mmol B B4, FeSO, -
TH,O *f 7= 8§ & m A B 8§, CaCl, - 2H,0. CuSO, -
7H,0.MnSO, - 7TH,0 X =B —E MM B 1EH .
%2 FTRZXNFHBHXR

# ¥ fm & /mmol X RS /%
CaCl,-2H,0 - 0.5 86
' 1.0 80
1.5 72
MgSO, * 7H,0 0.5 125
1.0 136
1.5 133
FeSO,+7 H,0O 0.5 95
1.0 104
1.5 98
CuS0O,+7 H;0 0.5 68
1.0 65
1.5 62
MnSO, -7 H,0 0.5 38
1.0 32
1.5 26
Xt B 100

2.1.6 NaCO; thFemF 32K X4 pH o > &
LR A

KR BIE R ENBAKRR A 2.0 g 25, R
FERMA R NayCOs #fT REEAR, SR LA 3,
EEEBPEM NayCO; Al AT EFHFEM pH, 8
REBE EdRBRTH, EREFEPMA 012 ¢
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Na,CO; Al =B R A B | KME, WS B HRE K pH
8.7,

150

120

—— HRPRER
—— pH

HHXPREER 1%
3

0 0.05 010 015 020 025 0.3

NaCo, &8 /g

3 Na,CO, MWRMB X35 32 H 4 4 pH MWW
2.1.8 ZHRBEST BN Yh
RARKE N =BEAIERE (XS0 g,
2.0 g, KH,PO, 0.015 g, MgSO, - 7H,0 0.25 g,
Na,CO; 0.12 g, 7K 20 mL) ZE R B 5 3% R T 4§l ™=
BEKME. SRALE 4 RZRUBERBEE R
40T , 7 72 h BB 0%,

R REER /%

B RadiEl m

B4 ARABFBETHERERNR

EARARRE, e FREAR N XM 5.0
g. 3k & 2.0 g, KH,PO, 0.015 g, MgSO, - 7TH,0 0.25
g,Na,C0; 0.12 g, K 20 mL; 35 3R B ¥ 40C ; R BERT
8] 72 h; BE A9 ™ RA[35 2 300 u/g, SFEEFM CN
1480529A R ARG /N FHRIFHBRARE XM =F
20 w/mL HILEAE —ERE. EFHREIEAEY
RHAER 4 EETEZEEZKEORARR, BT
R BIEENEBERM.
2.2 EERYEM
2.2.1 R A pHIEstBEERG YR

FEACRNBET,EARF pH MK ER
o R RS A R LR RS ), I S BTN,
MEEZE pH 10.5 BE G IR .
2.2.2 REEBEENBERGYH

7E pH 10.5 MRYITEW P R AA R 8 R RLRE
BB AR IR R ., SR ME6, R
LB 0CHRMBRE FE B,
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120
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E ®
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—O— °Fl pH TEeEEHE

BS5 RupHENEERNERRAAR
pH T BT E #

TR 1%
o R22R8SN
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BT
6 Sh R Ex RS W
2.2.3 Bt pHAZH
BB AAR pH 08+, 55C KB H# IR 30
min J5 , W EF RO RLIAFRRIIE N, LW HEE

FEHHR100% 5 REZHES), ZTMEPHI.5~11

BEAREHER.
2.2.4 SORBITH

BWAE pH 10.5 BB WP , EXRFRMEET
RB,BOShBFNEHANRELIERREE
71,840 h B§E  100% , 45 2 %W (B 7),7E 40T B,
Bl DA KAHEMRFEE 1 BT 55T, BBME Ik
Bk,
2.2.5 2RBETHAAGERNTHENGY %

120 l
e 10 —o— 40T
80 + —— 45T
ﬁ o \\ —a— 50T
® \*\x\\* —e— 55T
E W \x —+— 60T

20 —x- 65T

0 05 1 15 2
B8] /h
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AHERMIRPEBFMA 1.0mmol/L £/BE
FHUEMEBELEGRMRIFTR. ERERH 1.0
mmol/L i Ca?* ,Tween 80 1 SDS XJ 8§ % B B i i
WEAEA, W Mo \Co®* Zn** RN H/ER

F3 CAETFRNRAREANRETHOER

4£BEF(1.0mmol/L) XS
REEHER0.1%) /%
Ca?* (CaCly *2H,0) 127
Mg?* (MgS0, - 7H,0) 113
Mn?* (MnS0O, -7 H,0) 0
Cu?* (CuSO,+7 H,0) 43
Fé?* (FeSO,*7 H,0) 80
Zn** (ZnCly) 62
Tween80 146
EDTA 105
SDS 125

3 & #

PlEXT R B R R Y
g RERW 78 pH 8.0 B EETE ) R A B5E KB pH
10.5 81/ 50% , ML B R L R W RIERE. BEATE
SR NBENARTER, B EHEEE,£RE
F Ca2* W EA BIE AT Mo?* \.C? 2" X RS
MG, RETE R Tween80 Fl SDS X KA &
MBEIER . B50, RATE MW 2 T H B R
B, SREZVEBRPHRBEEEELRY
BB HK @SS, ZRERED 20 u/g(FE

e

o BATE LB T H BB R FEERA AR
RORE AR , G5 R R, 7K i T ) A B X SR 2L
TR TR 90 11 o 9 S R P B KT SRR e B L R
RHKETRA TSR
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Alkaline Pectinase Production by Bacillus clausii S-4 with
Solid State Fermentaion
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ABSTRACT Fermentation conditions of the Bacillus clausii S-4 for production of alkaline pectinase and the prop-
erties of the enzyme were investigated. Sugar beet pulp was used as inducer and carbon source, and yeast extract
and wheat bran were used as nitrogen sources. The optimal fermentation medium contained: sugar beet pulp 5.0
g, wheat bran 2.0 g, KH,PO, 0.015 g, MgSO,*7H,0 0.25 g, Na,CO; 0.12 g, water 20mL. After inoculation,
the medium were cultivated at 40C for 72 h, and the yield of alkaline pectinase was 2 300 u/g sugar beet pulp.
The enzyme extract from the cultivated medium has pectin hydrolase and lyase activity. The highest activity of the
enzyme is at pH 10.5 and 60C . It is seen that Ca’* , Tween 80 and SDS enhance the activity of the enzyme, and
Mn2*, Cu?t, Zn?* inhibit its activity.

Key words Bacillus clausii , alkaline pectinase, fermentation, characterization
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