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W E AXERFEH(T. aurantiacus WSHO3-01BC) 4 F it S AL £.85 40 TL E SHAF R
PAARSFRETHLH(75%)F H,0, TA{TH B 4K =8, £ K8 36h # 48h 5 5] F e
0.8%(v/v)# LB BEE I RIBE T 34.3%; S m LB EFRE 2 4%, s H ALK
B SRR R H VR 42K B 36~60h Mk A 1.6% 8 L8, CAT # 85 7% ik #) 2519U/mL,
Flimpe e 1R BT 47.3%; £ 48 36h~60h ik ik 1.6% 89 LB £ 48h RAFH v

0.4%# H,O, 8 ,CAT # 857534 2] 2786U/mL, )2+ B3 H T 50.1%,

REA: LRAER; FATRE; H;

it & 4k & 8§ ( hydrogen peroxidase or hydrogen
peroxidase oxidoreductase), X #R fii B ( Catalase,
CAT) ,EBR I HA T R MERLE T B
STEWE T A RRBR MR A. LEX, HEE
IRMVEEROAW IR, EHARETE SR
R EAEBRHEERRPRAT AL AT kR
B2, BRRSANTELEREEXRT4
JFF TSR 0 28 i Al , (B33 e 26 10 o) S AL SRR T
PR 2. TER, B RIMTHR & X g #E
PRAE Yy T Rtk o EAL A T W R R, %
FrRE™Y BRE Y REAERE S 4 CAT
EMRERGZE S B, - X R AR M A R IR R E 5
FH (H,0, % ) R # F B A B CAT BRI
BARBRE, AHRBENPHED, N ERTE
B ( Thermoascus aurantiacus) 4 PRt TR #ad 84
SRR K0 RARERR ST THRY,
— T = T LR ABIRRAE T 2R,

A0 TL REE# S, BT FHZEAEN S
BRI AT R = R AR I, 35—
BrStiRA IR INZBEAT H, O, X P #4 7 R R 7= B 0 2
HYER, NTTEZBFAH T. aurantiacus WSH 03-01
KB CAT ML= w17
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1.1 ##
1.1.1 ¥#

B AENT BHE ( Thermoascus aurantiacus
WSH 03-01BC), LR KF A Y TRERAFELEY
BARPRZRE
1.1.2 #H#%

FHEE R (BXNTFH):5 BZHFH 50mL,
Bilg 1g, pH 6.0,

st s(g/l) . BEEH 4, EKER 15,8
B 4, K, HPO, 1, Na, HPO, 1, MgSO, - 7H, O
0.5; pH6.8,

il REEE IR (g/L): EXRWEMR 26 , BAK
10, (NH, ), SO, 2, K, HPO, §, KH, PO, * 3H, 0 3,
MgSO, -7H,0, #&TTHE K 2 mL; pH 8.0,

WEITEM (/L) : FeCyH;0,*nH,06, CaCl, *
2H,0 4, ZnSO, * TH, 0 2, MnCl, -4H,0 0.1, KI
0.1,(NH, )sMo, 0y -4H,0 0.1, CoCl,*6H,0 0.1,
H,;B0,0.1, NaCl 5,

1.1.3 L#iEH

ZE(75%),H,0,(30%),

HEWH  BRESEMBS L BT B (973 332) (No. 2007CB714306) ; BHK B AF 22240 B (20676056) ,
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sy FRE, F.RAFMLEA HOMNEATF Y L EHEHG YR #®30%
1.2 ik HZER S (ALDH) R R Z B, 5 & LA Z B CA
1.2.1 kFk A HAZRBRIER, SRk, B

HRBNBFEMRZSEL, T 45CTHER 2~
15d, Fr 0 F RRAE , BIBURHTE LT, R Ek %)
BRTRBEERTHFEREPOEFEPRTERE
5 10°4NmL) ,45C IR 52 ho & 10% KB R
BEMT & 100 mL R & B3R E A 500 mL 2R
#,F 45CHE5E 72 he HIERIE 3 MFATH:
1.2.2 MEF*k
1.2.2.1 ABAERENRE

BT EBELRE SSCHBTHFTHRARRK,
BEFEPKYMERNLRERNERUEEBEAY
e, EE R B R E R AR EHKEHITRIE.
HEMENERAETFRY(£0.01 g) it RYHK
B, RESRE 458 EBE K ARRERN
W RERBENABRBHEATRERENSH
M AT E
1.2.2.2 £4%EAR

B 50 mL REEBHITESHIE, KEBERE,
FAZBKSE%. 2 W, B 105SC T FREEE, IR
BEWEEYE,
1.2.2.3 HEAEHEED R

HEMEWIEER AL ERE 25SCTH
EN R R AR 3 mL, & 0.1 mL B 2.9
mL & 10mmol/L H,0, # 50 mmol/L B8 — £ 47,
BEME B K (pH 7.0), RIS 48
A 752 BUESH-AT WA FEIEE THEE 240 nm T
. BIEE X H:7E 25CTF, 4 H, 0, 1pmol/min
B B Ry — RS 0,
1.2.2.4 EEBHAR
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2.1 ZE@AEmE TR EHE LM
HHFST R Z B A T B B IR X o
AEBAIER, — T, 2R e RES S
BEMEKRS; 5—F W, ZBE T. aurantiacus
WSH03-01 kAT BB R IR R . AR PN Z Y
Se4e NADPH £ /uBs- S S EMARERT , K
ERBEL T EEEARIE, R E R Z BT

W EXELSBRPRMIET LM T. aurantiacus
WSHO3-01BC & Bt S AL S M A BT,
FET v AbaE =, IR R 95% 288, B a4
BRK, BRI RS, REFEAEXE AR T
W ZEMARS BERIEXERZG T S8 mA =R
7, IR 75% B ZREVE RS IR, AL AT RARE
EYE RS, AR T AT A HRE. A
BEFEMEKEAYE, 16h~44h BiZ T HRE T
B K, B 36h FFREHMZ B, WE 17
UES, FIE RN Z B R S BN
B, 410 R EEE R EIN0. 8% (A E %0 o, TEE &
WETHRT 4.64%BAT , S EMH SR BAIE
3] 2276U/mL, Hext AT T 29.46% . FEE BN
BN, S48t 0. 8% BT, 4UfA K328 T B B A9
i, 3F B BB A TR,
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P A A 3 1 B R A K, T 2 B e ] 2 e
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MZBE, 4 B FRET 5. 6% , B3 SR BH
B15 R 2289 U/mL, X B4R E T 28.74% (& 2b),
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HZEE(75%) FER B E e M EA REE
AA—FEaTHREKREXEARNLTLE

110

CAT/AU/mL)
S
=3
AN
DCW/(g/L)

'</




®im

Ik & A H

B39%

BB, B AR B R ) A KA BRI RIE R , Tt
SNEMERELRENAR. Bit, ERBEEH
IR ZEEAUAT ARPFE— % BB BRIR , T ELAT 1A
AT L AU IR A RAAT— B ERE
Ao

2400 12

2200} 4 /.\-\.

2000} ¢ /\ ‘\Ag "@
:

1800} .\/‘ I,

CATAU/mL)

1600 +

1400

20t b

g

_
\

CAT/DCW/(U/mg)

[=a)
<

Con 0 12 24 36 48 60 72
th

B2 Ty Hmnt )2 E kT8 Yon
(a, MR R FPRHOL N b, X B AR HE W)
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EWRLBEIINMZBE, BRI ARG H I8, 7T LA
— I REL AR (R 1), ERRVINEE
MR BB N T AR b0 B AR 2. 4% B, Z BNt
HRAEKAE R BOME, FHEGETRE; TE
36h F1 48h 2 HIVRAN 0. 8% A Z. M8, RRELS R it &
HEMEREEADT 2380U/mL, B BRET
34.3%,

ERERERRAZ RO BIORMZ BT UH
BOBAEHE A B SR8, AT LR %
I Ay R0 A SR SR AR, (R B R A
M A B B E B, 7 36h~60h HEM MMM R
F1.6% 8 ZRE, G551 8R4 517 36h, 48h Fim
0.8% M ZEMTE 36~60h HAF N HE 1. 6% K
ZEFF TR E RN ERNE W SRR -
(H 3) B R7E 48~60h B Byl & i A B T Re g
BRA HEEETHRT 5.4%, XTREE N NE
48h —KEERIN 0. 8% W Z B8, B fk d: K F= Bk
I E R, TOZE S0 MOV BE L3 B R R 2. 1% i, B
ERET 30%, SO BERENRE T 40.9%;
7 48~60h rBRBUEE R M X EEE TR
R, HERBRE, TR TREAHEUY
STHBE/ NI, Xob T 1 B A K IR0 30 6 1 AR X
N BRI TFERBRE DS RS RS, 53 R L
MR T 3.9% (B 4), BBIEIAZI T 2519
UlmL, text BRI T 41.6% , B0 41 B9 = BERE 7
RET 47.3%, ERNEE—E N ZBmet, REUE
BEWANE A OB RHA B A R B A,

2.3 ZEBAEMARI T RN EMS MR 12
LREREW, BNERNZEET LR H#HTE _a
LERA IR, Z R D — R FE R, XU i '/’§=>.?.
— MRS FEE= TR EHMNEEEIN, E g '
A1 TH(75%)% % R dest 2B Y% §
WMEE (h) DCW(gL) CAT(U/mL) CAT/DCW(U/mg) 81 ¥
bot:il 10.9 1778 163.12
36 10.28 276 21.40
2,3 10.39 2240 215.59 = 36 48 0 %
36, 48 10.67 2389 229.99 th
48, 60 10.21 219 217.33
24,3,48 9.9 2102 210.41 B3 LHORERRF XFEAE K4
24,48,60  9.85 1989 201.93 A %R 36h,48h A BITIN 0.8% K Z B
%,48,60 9.9 2076 209.48 @552 36h~ 60h NN 1.6%EIZ B ;M X
24,36,48,60 9.4 1689 215.28
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2.4 B0, FMRENTELEHS NN

B0, —RFIEE A4 CAT WHEZINEESY,
AREN LA RZ DR EHENMSBOE AL
B4 5 RA ARG, LIRS Bk
HRPEAREAE S ARG REEORBA R
B R, B> CAT 8 T. aurantiacus WSH03-01
EERERKEGTHEKZIANEWARK, HELE
SNR H,0, HEMA T ,CAT NIRRT 500, RES
TR CAT 7 BB RIE AL B R 10 H, O, W7
ETRM . HOMENERE R CAT HEMESH,
REBTRINE R B0, 7 LA BB e
A EAER, TREVACRERIG), FEEER
RSB IN H O, X #iik 7= CAT 4 B3 8 #01R
VR, PR FE & B 48h IR R M H,0, Lh%
EHMEAHANEWH, TRERXHRINEEY
HO, W AR # S BB AR, 3 Z R4k
B, NP 5 BT7R , 21 R BER R R A 0. 3% (HRF
DHOH H, O, 0, KBS R RS L BB 2258V
mL, (X RIBE T 26. 9%, TR Aok BF L4 - RAF,
BB R T 27%, B0E H,0, M
BRI, R AL SRS I B ETTRRAR , AR
HO X E &= UREKGIMHERSEESH
o F IR0 P 2500 ((Menadione, X AR
KA A ROhAR o F R = > B R N —
FHPITR BRI 25BR X 40 M I 4 A R K 3]
FIER, AN R, FE AN Tl 0T &

SR KSR .

1600

0..0 0..1 0..2 01.3 d.4 0..5 0..6
H00 %
B5 HO,8REx >kt H%h
—a&— CAT —B—DCwW
25 ZBNHO,BEAMMTELERSHY
®i
ERERERRHRM—ERNZRE(75% )
H,0, 887l LIA ROt R H B iR A Rt B 88, (AR
—RKEREIMARBA R RSB ENBESIER,
E—-ERELEWTHEARE BT ELER, T
PA%E SBTE 36h~60h ZBEMIEEE M INZ B8, E R B8
WER AT H,0, 5 Z BB T LAZE B 4 i R Bt
BHREEM AT R4 KR BHE M — E B, X
AT LA%E NADPH S40Bs- S L S B RIERT, B
HEMEBH R R R ALK, AT
X EES A B A S WER BT SE
RiRRRAEEERMZBOERME BEHEM
H,0, & R KIN3R % WA 4% SAE F , T X Bk 4
KEMEEHDRRBMMN, WAL, LEERE
Bif— B Hit. MELRRALMIBN 0.8% 1
75% ZBESE BRI 0.3% B9 H,0, 2 307 LB B
ErBE KB B, W% 1.2% (0.6%).1.6%
(0.8%).2.0% (1.0%) ZFF & B # 2 B 36~
48h REVEE MM X URER 0.2%.,0. 3%,
0.4% =FFIMEK H,O,#TRA M, FRFE
BREEBO&E, LRERBRHFM H,0, M5
BB Imet (B4 B vt 57 & B 36h (BN Bk
KM 48h(A K E AR
R 36~ 60h A [H] , 7E4E 2 i 7 B A BB
L, ERBEEHMIEM H,0, 5 A S /4 R
B, GREV (R I)EEERME KR E HEER
n1.6%MZEELUR 0.4%/ H,0, T AB b2
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Bk CAT, B R7EX—FHl, kM & &ix 28—
ABKAR , BB AR B R AL T8 A K 3 08 S5 B ik
EKBESHRNE, ARBORERB=Y=4%,
AF—-EHANER, BENS a4 EB=BERX
FA BB A 2786U/mL, T 230 AR hn Z BE ] LAfE
RGBT RIRE 29.46% , BHME H,0,3 K
EEER L RIEET 26.9%, M EHTHER
MBARM EREBERNBELYRERT
50.1% , BBA7 408 7= R B K B 258. 77U/ mg, HoXF
RIEET 51.9% (R 2), EHEARE KT BIE R
AR A BN RS E BN, e E
RS I BER, £ K EE R A, A&, WXt
SRR BRI LBER, BARINE 2 B8, 7ER
T 2.0% M Z B RN 0. 4% BB T , MEUHE
R FEEER RS T 2469U/mL, {B 2 1 T ILa Bk
BREFEBEER BN ERERMEHERE, —
BRI AFE SRR FEEEARKEEH
RIRTF=AE , BT AR PR B AR LB, T EL Ay T it
BEEREE R R A K IR E AR, MR 2 iR 3
XF AT, ZEAR R PR S T AL TR B KSR BR
HREAGSZRINE, 40K B R 7R e BART

A2 B0, 48 36h Himsti fAL8A R Y

(75% 69 Z. W7 36h~60h FEEHM)
Z® (15%) H,0, CAT/(U/mL) DCW/(g/L) CAT/DCW [(Ufmg)

1.2% 0.2% 2228 9.54 233.54
1.2% 0.3% 2304 9.67 238.26
1.2% 0.4% 2367 9.75 242.77
1.6% 0.2% 2415 9.97 242.22
1.6% 0.3% 2400 9.98 240.48
1.6% 0.4% 2349 10.11 232.34
2.0% 0.2% 2449 10.24 239.16
2.0% 0.3% 2300 9.99 230.23
2.0% 0.4% 2469 10.18 242.53

A3 H,0, /% 8 48h Hdostit AL KBS R4 Yok
(75% # ZR¢7E 36h~60h fEE L AN)
ZM (75%) H0; CAT(UmL) DCW(glL) CAT/DCW (Ujmg)

1.2% 0.2% 2320 9.95 233.16
1.2% 0.3% 2400 9.89 242.67
1.2%  0.4% 2190 9.56 229.08
1.6% 0.2% 2410 9.69 248.71
1.6% 0.3% 2523 10.33 244.24
1.6% 0.4% 2786 10.38 258.77
2.0% 0.2% 2468 10.09 244,59
2.0% 0.3% 2458 10.19 241.22
2.0% 0.4% 2400 9.99 240.24

ARG, XMW T H A S A AT
Bio ERERBAEHRMER K ZHBURREE
I H,O, REA BB R k2 = EAL SRS, Fe HI R 7E
HiRRRREEKANRTINM 1. 6% W Z MR E
AN 0.4% H H, O, W MEE A =S AL EME
BB KE

3 &g

3.1 RMEENZET UMEHFEEERLENE
B, 4N S BB 2. 4% 6, AMA A K R
ZRBROWE

3.2 fEREE 36h~48h, fHE TN Z BEtb— KR
T B i ZBESE A B AR  TR R PR P

3.3 AFAKITEUEKE AN LR E BRI E
BREKFEAGZBFINKN ZEUR HO,KMH , R
FFFESTEHERRE Ko

3.4 HHEAEKNBEHHERRNERHN
1.6% ZEURBAFENO0.4% K HO, L A AR
MR T RERE T 50.1%.,
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Effects of adding mixture of ethanol and hydrogen peroxide
on production of catalase by Thermoascus aurantiacus

LU Guo-jun'?, HUA Zhao-zhe''?, DU Guo-cheng''?, CHEN Jian'?

(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University, Wuxi 214122, Jiangshu , China
2. School of Biotechnology , Jiangsu University, Wuxi 214122, Jiangshu , China)

Abstract The effects of adding the mixture of ethanol(75%) and H,O, on the production of catalase (CAT ) by T.
aurantiacus WSHO03-01 were investigated in a 7L fermentor. The addition with appropriate mixture of ethanol and H, 0,
enhanced the production of CAT. Compared with that of the control, CAT activity increased 34.3% by adding 0.8% (v/
v) ethanol to the broth at 36h and 48h. When the total ethanol in the fermentation liquor exceed 2.4% (v/v), the pro-
duction of CAT and the growth of T. aurantiacus WSH03-01 were inhibited significantly. When 1.6% ethanol was
added to the broth by fed-batch with constant rate from 36h to 60h , the CAT activity reached 2519U/mL, and the spe-
cific productivity of CAT increased 47.3% compared with that of the control. When 1.6% ethanol was added with
constant rate from 36h to 60h and 0.4% H,0, (v/v) was added at 48h, the CAT activity reached 2786U/mL which was
50.1% higher than that of the control (1856U/mL).

Key words catalase; Thermoascus aurantiacus; ethanol; hydrogen peroxide; mixed addition
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