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WE RHREERONERH kN Peudomonas sp. HIS WIIRHBE K BERMHEAT T IR, RA
Plackett-Burman i S WO B EH £# 4 7 5k, KRG A W E m 4 (RSA) o X L~ BER
B o B S5EFT T0AE, & E R BREEK AL Box 1Y complex algorithm 4@ A # E.
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EwihmARAERR T HFELHR
S EEREARERE BREESRE, XN
THE, @XM TREREEGO T T,
WMEREFLR. 2HFEIRE EHFRENT
EXEHLWXE, FoEERL HB: i8S
HF X% (WIERKE), EA4H0E s i
WA T A — e 09 BRI, o SR BT 2 R
HrEEAKEE, B4REHRGE LEA
x.

Placketi—Burman? " & — # LI F 52 £ F-8
Ht (balanced incomplete blocks) 4 J5 ¥ 8 L 44
#it, TS M A X i B AR B o RGE, RO
HEDRIEEZR/LTEE, tH -2 EAH
M. Williams™# 3 5BEHLF- % K%, B4 E
T 3T 86 4 B 8, A 28 Plackett—Burmanik 7F it ££
TREENTHEE A RAER. By
EEHARELERR. THEATAESZATX
REFEHA.

¥ 7 M 4 #7 (Response Surface Analysis,
RSA)Y "R — f I T 1L A58 2 #009 B 563t
Fh, BRESTEET W EXBE"HR
THEEZRITRBOER F.AREEERA
H. HTERATESHO AKX, BL
B &6 57 0 77 2%, BUAR A 1Y i 56 %08 A B ) 1R
B iTeEmE. B EhRERRSE & ZE
MER, ATTRBUSE IR, F B S
. '

& 3CH % F A Plackett—Buman 3 3 &

Pseudomonas sp. HIS kBRI M A BERI
B HRHAT T W%, /5 RSA B 0 i % il
MrBEEREWERHNGT THRA G TRE
FoEESEREREHR.

1 HMRSHE
1.1 W
Pseudomenas sp. H18, A LHEL MW
Y. % T8 LI ACE S Re g i
1.2 &%
121 3%
HEHFITFRE. BT HEEKERE,

wmEWwE AR <95 -

WA FHE IR, A RIS 2.

REET R RIRFRE. JLOUKR [4].
.22 HHAIE . AR—FFHOSER T, &
AW R FIE RS, 30C, 150r/min £ 4T
¥ 24h, REW Iml WERF T ERETREE
FEF E—CHERMBRKEETHRERSE
72h. % B B0 (3000r/ min, 20min), B L &
MR,
1.3 BEEFNKWE I RE

BB PLALIE" . LITE 40T . pH 9.0 B4
T, AR E S =L lumol B B JET B
FENERE LI — TR (0).

2 ER53he
2.1 Plackett-Buarman XX FFREEEXRE
x

%l N = 12 A9 Plackett-Burman£ 3 # it
ot 8 A EE (BIER ARG AR #1T
R, AABEH 3 PMER (BT NKHRBER
HEETMUHAEN-1MEENENTR, &
—AEEBRBAN KT KT - "B RE
FRARBKIFEBERZG (RBRERE,30C;: &
¥ pH, 9.0; BEIRF% &, 150r / min), BKF“ +~
BARAK T 1.25 1%, LR RERE 1 F
EERFREBHER. K FRGWERRE
2. ER4WER Stowe 1 Mayer I 3,

HAHERITUER, TEEAXT 80% /Y
IIANEEN R FRESE S, N E%E
W MY A ERE >KHPO. > E8F8 >NaNGs >
AR MARAG (BB ABRE. BH%
ERppHHEESEE) BB T FESNT
70%.
22 WEESH (RSAMALIEEEAR

PWEERT 0% =1 EAR (58,
EXRE.KHPO) M EZER, K¥EME IHME
H, XEAREEIEE—HE=Z KL%
FEARMITRAE. RETFES/PHEER
AL s, SFEREAEL, B,
WA T, 1.0%: NaNOs, 0.5%: 8 B, 32C s 1
X 4G pH, 9.0; FEHFE W, 150r / min, LHH
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$1 N=12f)Plackett-Borman ER i SR
e A B () D E (F) G H (44) ] K W75 (u/ml)
[ - + - - - + + + - + 75.1
2 + + - + - - - + + +° - 69.9
3 - + + - + = - - + + + 73.1
4 + - + + - + - - - + + 72.5
5 + + - + + - - - - + 75.1
] + + + - + + - + - - - 69.6
7 - + + C+ - + + - - - 734
8 - - + + + = + + = - 80.3
9 - - - + + + - + - + 73.7
i0 + - - + + + - - 79.4
1 - + - - - + + + + 79.6
12 - - - - - - - - - 65.7
%2 SERAFERENER
R ® bi3 T B ] M EER
B & ¥ (- H(+) (+)-(=) t i3
A EMBA(C) 32 35 -0.7 - 079
B R ERHpH 90 9.5 -1.0 113
{C 23 0.1
D 8% (r/ win) 150 180 0.4 045
E S 808 (%) 20 25 23 282 90%
(F} ] = 1.5
G ERY (%) 20 2.5 6.4 723 999,
H ATV (%) 10 1.5 1.5 169 30%
n o 0.3
h | K:HPO« (%) 0.50 0.75 37 418 95%
K NaNO: (%) 0.50 0.75 18 203 . B0%
REAFHERNT B F 54 L 2 (6] 1 X R B, R R R 5 A
SR X): ~1:20% 0:2.5% BEBRZAMBEXFRERBENIF> 1,0,
1:3.0% 5)], R HEAT X B EOS 0.988; H— I EII3 N
EXFEC): -1:20% 0:2.5% BEMM T ERG S, FROEINIURS, Bt
O 1:3.0% AR RREET R A ERER
K:HPO((Xa): —1:05%  0:0.75% HITAFAEN. SANERTREMETE
1:1.0% SHBBE, FEA—KM, PORE WA

FLRREHTEIEE, THEIWEE
(V) S5 &R F (X Xoo Xa) Z 0] 8 T 51 06 X
®: ' ‘
" Y=288.33 + 0.78X, + 6.88X, + 4.48X|
- 4.47X§ - 7.87)(; — 5.02)%2
~ L80X X, + 0.40X X, + 1.55X. X, -
mAFESHHBH, A ERERFRERE

R B, T B 3 T A A A R AL X
B & R T 2 e T B o R PR R R K
A mAEHEFZEFE -EHZELEN.

- #r bR R R o AT, S0 o B A AR
xR E WA B E . T E KRN KHPO. MR
MEANTHAZENER, —EMHEERK
MERERTE. ATRAESEHATERNT
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#£3 MAUFMNESEES BN LR
B /)
o ¥ LR - R
EHERE 62.1 59,0
DR S 875 910

£, Fl Box & complex algorithm ¥ 2§ b 3% 15

FHBE —2<Xi <20 =1,23)BHEEAR
BE A, BB GASHBER: X B = 0012,
X, = 0485, X, = 055,74 5 T: & % #,
2.51%; E k¥, 2.74%: K,HPO,, 0.87%. BLEf6G
&R KR 9t 1u/ ml. ‘

HTRBE SRR, KRPED
R B R A T B R LRI e R B R
B TR E S, A TN E ST RNE
BB RE 3, T LUK e AR B U i
ML ANRDL.

& E BTk, HIS Mk RN R - R A
i Fe RO 0. SUPE 2.51%: FORIK 2.74%:; 7
% PE 12 8 1.0%; K, HPO, 0.87%; NaNO,0.5%.
BAERBEFY. RMRK 32C; BHERE

Wk E R - 97 -

pHY.0; FEHRSEZE 150r / min.

BB LR RT AR, Plackett—
Burmanii H 55 ¥ B2 T 43 A7 (RSA) IS M1 455 7T B
hE AN SE s MARNERF
RN EEGEEEEFTRAKTR
i, SR S KRERBAYSRIT.
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STATISTICAL METHODS FOR RAPID OPTIMIZATION
OF FERMENTATION CONDITIONS FOR LIPASE
PRODUCTION BY PSEUDOMONAS SP.

Gao Xijugong Wang Chao Zhang Kechang
(Wi University of Light Industry, Wuxi 214036)

Abstract Statistical methods and optimization techniques were used to determine the optimum
fermentation conditions for lipase production by Pseudomonas sp. HI3 in shake flask cultivation
A Placket—Burman design was used to screen the important variables, which were thence
grouped and studied by the Response Surface Analysis (RSA) method. The optimum levels of
these variables were established by the complex algorithm of Box.

Key weords Statistical methods, Optimization, Plackett- Burman design, Lipase, Pseudomanas sp.
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