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HE M (EC3.1 1) R —XEENARME, £8 5. ¥ BHMREAS TS TR A2
Y, E4ER, EKEMETR X — 5 R T IR SR R SRR, ) F IR B 86 75 A UL A AR A & b
BRI S RiFE B s, 4 m R iEh & b, L4 s Ig R B e A HUAE AR b ) R 2R B
£ EREERBEERE, HpBAKRER (Preudomonas) Bbk BT =R BN 7 b B 0.

I R P AR O B9 5 T R e, 5% A B B M i B ST IR L AU, ok SRl T PR RR BT
MRS R B BERTRAHRAS T HR RS R,

1 My

1.1 ¥

LIl EERN. BZEM(PVA). BEE 1750 + 50, LS GALK L) i, o, i
WR G ST R MEs. fhea, bW A = ; TR %M Fluka(Switzland); T 988 F1 E KK i X B MH
R H TR g E A F o,

112 EEE. M pHS3CE, B ERNAE A ASUNEYL: D18, AN,

1.2 XRHE

121 BEBHZAER (%) KM 2.0,(NH),50, 0.5, BAK 1.0, K,HPO, 0.5MgS0, * THO 0.1, A
Na,CO,#75 pH F 9.5~ 10.0.

122 BHEFE R g TAMARE 10 X EAMSEEF, RGBS mBFBMARE 25 mEHHE
RGO =HMF, 30T, 150r / min WIIEFE. 3~5d)5, BRSmFRBES —BA M FEREN =M
kg . BEFERES-6 K, PR,

123 FHEOBBEAEAREEE. ARNTHEBREDMA 2.5% HHMA 1.5% HE. A Na,CO, M
pH E 9.5~100, KE 5% 3 60C, WA %E M E K B4me / 100ml), RIEFXH KA A (min #F
®.

124 FHABFE SSEEBRANERALEAKELYRE, R—ERBRHSM TR, 30CHN 2~
3, A ERATEEMMAEERZERT RAEERE LRE, S0,

125 WBEHSHBENE: STREMENERETR, ERERIE 1.5%, T Mk 0.5%, 7%
R (10ml / X ), KEEHAL REDE A EPER: BBV BT BN IEE (X 1.5% B8R), -8 H (10m! /
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34 o B ¥ R EhE:

X)VKE,SEEEES®A T,
126 ¥RHE-HPRSEANEEAFTEHNE LATEAR T, SR LYBRRERAEVFEFHE, 30T
BRI HANEE RN AERERH A TR LR, TR,
127 ERBREBEFEAR (%): THE 2.0, XK 20, THEARS 1.0,K:HPO, 0.5, NaNG; 0.5,
pH 9.0, 250ml =M HE M 30ml,0.1MPa X ¥ 20 min.
1.2.8 SR RBENT IR BRI — 3R 5 8 9 M BRAY T R0 F . B A PO B PR FR 4% #eh, 30T, 150 r/ min
FHF24h RER Iml AEHFTERERET ESWRENERSETRELE 20 E8R
B-Lr (3000 r / min, 20 min), B¢ _E 7% W 0 2 0.
12,9 WA MBS (610 [TIRr T S8, H AN R M S 2 F M (B /AR Y4 R4y
-3 =8 :
1.2.10 BFET. FOARF T T EN TR R SRR T AR,
L.2.11  EERTME KR IE 1 M MM ELAEEY. LIZE 40T, pHO.O &1 I, KB mE 4
1ol B 8 iy 88 B il X M I S 0 — 6 (L),
2 £XRfitw
2.1 FRER R Pk 5

MRS FLRE MM IS TP R & LRI 37 . 8H pHO.5~ 10.0)F1 LIS Y
M-RENEEERENTH 6~ R, SE LRSS E LR, KT S TERMNEERHY
REE RERETRXEVMES R, VRN TARZ 1808, EHEMo5% U L&A
H—EMPMED, FREIREE (> 50/ m)A 2548, Rl 21 SEEREIEN 2100 EEMERS,
5 11.30U / ml.
22 BHMEE

W 2106 HHRBREE. S FAHER FEARASENNETR. B E Zls VB L REE
(Pseudomonas} . %S A Pseudomonas sp. 2106,
23 REWH

Sl R RS IR AT B T AL 2106 BBk 1T T 7R,
231 MOPBRIWWHAR. HBIERFIT 99.0% B SN, 5 o A1 45 52 /5 90 0, kv 5 0F I A A &
M HER SREMEETHRA 0K HFAMSASHERENHERFRT s &4, M5
547U/ ml f1 52.4U / ml, S+ SIS REHE R T 187% M 175%. 283 Al4 0 MR BT VM
M,
232 THEMRTELR. HEFEN 0% HLBESSFEBEREDE, RN AHBELE 6T HE
. A8 —BRIE JRAEHE HIS, MBI 64.0U / ml, 8 A14 BB T 17.1%, 25 2106 Bk 3.25 1.

¥ OH18 BBRFE B3 R OR o 2 RS S AR, BV R R B NE MRS, 25 R4 9129 (U / ml): 64.0. 64.8.
63.1,62.8 M 64.5, T WA NN EEEAA RTFNECREHE.
24 HIS HHMSiER
2.4.1 Placket-Burman 3§ 2 7 M 3 2 W B K - %% 'R Al Plackett-Burman 3 3 8 H0% 1 2 %1 HI8
PMOEEERHTTRE, S N=120LREix s MEE(EESHLERIEFHRAE) #HTH
FERRHRGRME | FR, SARFIRRUSY KV RMHERRE 2. ZRIHEL Stowe A
Mayer # 4735011,
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B1 N=1280Plackett-Rurman LB i0 it SiH R
FE A B ({C) D E (F) G H n J K ®EUm)
1 + - + - - - + + + - + 75.1
2 + + - + - - - + + + - 69.9
3 - + + - + - - - + + + 711
4 + - + + - + - - - + + 725
s + + - + + - + - - - + 75.1
6 + + + - + + - + - - - 69.6
7 + + + - + + - + - - 734
8 - + + + - + + - + - 80.3
9 - - - + + + - + + - + 737
i0 + - - - + + + - + + - 794
3! - + - - - + + + - + + 79.6
12 - - - - - - - - - - - 65.7
B2 HEX KEERRAERMR
B X i ¥ R e
"B & X () # (+) (-0 the i
A REBEE(T) 32 35 —0.7 0.79
B B AR HpH 9.0 9.5 -10 1.13
© 23 0.1
D %M ¥ & (r/ min) 150 180 0.4 0.45
E ZEHe (%) 20 2.5 2.5 2.82 90%
(F) 2 15
G FERE (%) 20 25 6.4 7.23 99%
H o] P IR (%) 1.0 1.5 1.5 1.69 80%
) = 0.3
J KzHPOu(%) 0.50 0.75 3.7 4.18 95%
K NaNOy(%) 0.50 0.75 i.8 2.03 80%

242 MR AT (RSAVEAREREAR: UTEERT 90% M =1THR (E9H8. EXHK . KHPO,)H
AR, ARHEIEEME RARNEESIrEPESEESAT Lot A @ ETitde. XEE
BEEANEAEREANMLTH BEW, £REREKTF L. SAERERSKFORRDT.

EEB(X): - 1:20%  0225% 1:3.0%

EXREX): -120%  025% 173.0%

KHPO(X): -1:05% 00.75%  1:1.0%
LRLHRGERREI.

¥ LW BE T I3RS, TR B MEHE (V) 5EET (X, X, X)X AN TAEERE.
Y=8833+078 %X +688+X +448+X —447+ X — 787X -502%X]

— 1.80 % X,X, +0.40 * X,X, + 1.55 * XX,
R EREEFRERSEESFERTE 1+,

AL, SR AR AR AR ML P W R B, TR K HPO MM B A E XM
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#3 MEALIRGTRARRBER

Rrus EPERX EREX K2HPO4 X5 BEfE(U/mi)
1 -1 -1 0 68,0
2 -1 0 -1 73.1
3 -1 0 1 81.9
4 -1 1 0 839
5 0 -1 -1 65.1
6 0 -1 1 70.3
7 0 1 -1 775
8 0 1 1 889
9 1 ~1 0 720

10 1 0 -1 750
1 1 () 1 854
12 1 1 0 804
13 0 0 0 87.6
14 0 0 0 89.1
15 0 0 0 88.3
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y={(x, x3), x=0 y=1(x, x5 =0
El wR LR

W, —EREERKOEMENEE, AT hESHSBEMR, B Box 1 complex algorithm 3" 7f 1
BREPFRE ~2<X <2i= 12)HEEHARBRSEAHE #EEASHBMEN: X, = 0012X, =
0.485,X, = 0.552, M1 5T . SUHEY. 2.51%; XK, 2.74%; K,HPO,, 0.87%. ML % Fi o9 9 35 2 6 7K °F
HILIU/ ml, KR EBEMIE N 87.5U / ml, 000 MR flieh B2 47 1 T 30 b i B4R o0

G EANE, HI8 BBRAR LT ME R B A P AR S AR AN SO, 2.51%; TR 3, 2.74%; ol IS HE IR 4,
1.0%; K,HPO,,0.87%; NaNO,,0.5%. B{EREAMH N XBEE, 20 BRELH pH. 0.0, B M H,
150 r / min,

$8 % x ™
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ISOLATION OF A LIPASE-PRODUCING PSEUDOMONAS STRAIN
AND OPTIMIZATION OF ITS FERMENTATION CONDITIONS

Gao Xiugong' Zhang Kechang' Cao Shugui’
(' Wuxi University of Light Industry, Wiuxd 214036)
(* National Laboratory of Enzyme Fngineering, Jilin University, Changchun 130023)

Abstract A lipase—producing bacterium strain was isolated from soil and was
identificd as Pseudomonas sp.. Its lipase yield was improved 2.25-fold by combined
treatment of UV irradiation and NTG. The lipase fermentation condition for the mutant
strain was optimized with Plackett-Burman design and Response Surface Analysis
(RSA), and the formula of the optimum medium suitable for industrial scale
fermentation was thereby established. A maximum yield of 87.5 U/ ml was obtained.
Key words Lipase, Pseudomonas sp., Isolation, Mutation, Optimization
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