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OPTIMIZATION OF BIOPROCESS OF CATALASE PRODUCTION BY ASPERGILLUS
NIGER USING RESPONSE SURFACE METHODOLOGY
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Abstract: Response surface methodalogy is the most widely used statistical technique for biopmoess optimization. It has
been succesfully employed for oplimizing the medium integrants and opexition conditions in many fermentations. The in-
teraction among the possible influencing parameders can be evaluated with limdted number of experiments by using re-
sponse surface methodology. Response surface methodology was applied to optimize the speed of agitation and the rate of
aerstion for the maximum production of calalase by Aspergillus miger. A 2 central composite desigh using response sur-
face methodalogy was employed in this investigation. A quadratic model for catalase production wag abtained. The mexi-
i devel of catalase was achieved when the speed of agitation and the rate of agmtivn were 691 rimin apd 1.3 L1
“min™!,
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LR X REAE H,0, ER T EARYE . BN ALYRPRELGY . AHRHERRE
HH &SRS, A LSMERNIBHEREACSELEERITEN RO,
A /0, fEAARN, B HO FEAEREERYY, LAFATALERH L0, T
AR ERRBREPHAEEHEARSERRHTEREOEHERREAN, ERKNE
FHEATEAEIEIR, FEETENEARENEOER: EHRIL, #AL
FleEAmmAEAEA R, HXEG, RndTRE, Hik, S8 E8 2N
ATFaRAbETE, T b datEBEERRTHYIE., Y. BEENAHE,

P2 EWIT T B AR R R AT, BAeXSTRS, o
SAEBER T RALUHERECBLARNE~YNE LB, TEEUSEASR
MYTEFINERLBRHRASS, BEREARRCERRERN “ENQET
¥%" (one-factor-at-a-time), BIEHERFAET, FE -THTHABROER, XL
i, ERERBEME LTS IHETFZEANRENHEEH . EEReLYIR
EURALTIZT S, ER R —F0 “FEWILE" (Response surface methodology, RSM) I
ALk, RSM BB EARMOTREE T, BRETHEMHEFIRENER, & BT
HEABTZEAMEY ZRMER, RM EERINBFFEERIRMHRLS Y,
HERNEA R RAHA RSM $:3HT KRB RALAHGE .

DERNFR T RMBRSBEERE - HHHALB L A EB ", A,
RITUGLEEM I EESY, FH RSM BT T REBREABOH S8Rt
BT o

1 HHERE

1.1 WHEEREH
1.1.1 e SR (5],
1.1.2 E#4HE. BlE BY 7Y A HEFEAKEGHM FEFRED, F30C.
250 o/min FHEEER 24 h; # 10 % BB FREAKEGH S LERRAEE
(B.Braun Biostat B 5), XK EN 4L, KRBERMAHN: 32 C, BN AERIRE
HARHATERE . SHE AT,
1.2 SWAHE

FEREE 12 hi R, XA AR, WHEEE, AasigimORNSHETH
MR, ZAMRERENETES,000 g, 4°C T ESLr 10 min, MR IR 4L EALEMEI5 I ME.
HEALSEEE RSN REE R B TR EDS . BT RN R (5], RN
ERAREEY

SCRETE BB 2 IHGHE, 751w i P IHE,
1.3 XWigit

FLL LB (central composite design, CCD) 3% M A TP BINLRMERETT,
ABEZT B HI A Design Expert 314 ( Version 6.0.2 trial, Stat-Ease Inc., Mimmeapolis, MN)
FERIFRMIH. SRARBEMHRL.

Wi LB, SHERRBCN 2%+ 2K + o, XP K HHREMNMTHF
B, XBR2; np FPOEMEELREKE, XBHS; 2K HHhA (axial points) HY3E
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REH (a=2"),
ARAPEEFNE T IELROBAFERITET, HHRA 2 cCDFR, &

FRYE BAZR, RFNERTRRE 1,
#1 FOEXRBEHHREXBRER

L ogis HER RN, U-nL?!
2= X, S X; £ La] LR M{E
r/min x L-L*-min? X Set! Set2 By

1 700 0 1.7 1.41 95.24 92.60 93.92 100.79
2 740 i 1.0 -1 135.68 126.99 131.34 117.69
3 700 0 1.3 0 165.05 170.95 168.00 168.27
4 756 1.4 1.3 0 100.85 106.91 103.88 114,80
5 700 0 1.3 1} 172.15 164.45 168.30 168.27
6 700 0 1.3 0 166.58 178.72 172.65 168.27
7 660 -1 1.0 -1 137.14 127.08 132.11 118.65
8 644 -1.41 1.3 0 125.10 135.00 130.05 140.70
9 700 0 0.9 -1.41 94.27 9%).83 92.55 107.25
10 700 0 1.3 0 157.05 166.35 161.70 168.27
i 740 1 1.6 1 102.56 105.21 103.88 95.77
12 700 0 1.3 0 165.14 176.26 170.70 168.27
13 660 t 1.6 1 133.83 144.86 139.34 131.42

FEMERENE (1) #7455

% = (X+‘XX°) i=1,2,35 (1
A »— B8 XHNEOE: X—&R Lo S0HE; ax—F# X 6%k
Bl FR{E
HARMNHAREGEY .
= (X, - 700)/40 xn = (X; - 1.3)0.3
TEA KB ATHAS RN RN
y = Po + Pz + Zhast + FPpix; (2)

A y— MW RHE (SEAEENED); {— W a——KEH;
Bu_:{k#&; ﬁy_flﬁﬁo

2 ZR5itie
TREFEEZ RMBEFMASEERLE 1. HLTREFBIEFE (2), H Design Expent
HIFERENH, BIaH - KETHERLFE 3):
y = 168.27-9.15% -2.29 2,
-20.26 2 - 32.13 2 - 8.67 x 1, (3)
%Tﬁﬁ@ﬂﬂﬁﬂ/ﬂ?ﬁ H2 SEAFER
FE, M ESHETT TRER BEEYHFA BHE YHEEYHFWM F P>F
FRE, HERRLE2, P & & 100203 5 2004.07 13.23 0.0019
FTHRBETFTH A (mean BHEHA 106014 7 151.45
square) W& B MEEFy S2F LD o .
R LM g, P WEFRW (CV) = 9.05% , MENFHIXFEHFEH (coefficient of de-

WA KRBT F R R ) B 0008, SERAK (R) - 0.950
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HE P mEFFRNLE. & F
AERAR, Fop (5, 7) = 3.97,
ISR FE (13.23) BiRKAT
BER Fos (5, 7), Hit, ZER
£S5 %KELEBEDN,
BHAAR REEE, RHE
FE %) T 00 1L 5 S o 1 1 A o gk
4, XHE R= 0.9500, SRS
BRI REER., MEEHXR
BT H R 0.9043, HHHBEE AL
10% BAELARE IV RDE MR, W
2 EH (coefficient of varation, CV) &
AERFEFE, cVHEA, TR
MR, KB CV =9.05%, K
{H RGN, HAAKIRRFEN R,
22105 " hif Bl ( response surface
plot) BE i 1 300 6 ) A6 B iy o/ (B
mmEARHEERNEL, &
HIBE % &2k, M B A & 18] 1
WEAER T 28 FHOvE RS
B, WIAE B in) A 2AE A%
HARLEERHBH., B 1 W5
B SEREABEENE
A, AE 1A EE, £8
SREVREMKE, Hikis
SRS BMELETELIS
FEME X MER, HEmwAE
BEHES5

F1 Bl Design Expert FAFxf 1] 134789 2 Ze i b B HE 1T R B L BAL EMim K Ik, 18
TP GBS NSRS TN - 0.23, 0, XTEV A9 BEHERE AT L 43 920 691 r/min,
1.3 L-L' -min' i, BT BB ERE. 4% Y Petruccioli M S ER HEH
it R B e EAL E R S AR LRSS AL, MBI RTE 3 L & AR RE
HEth, BEREEETE 300 ~ 900 o/min [H], ¥ 400 vmin Bl AL EMEBK RS . B2
HERERESARAGFT, BHEARE IS LABH&SRONRZ L,
ME 2 TR, B2y 12 h B, PRidEAERKERS, 5169.30U-mL', ZIEIFEWHE

R EME (169.31 UrmL' ),

% XMW
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