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VO R glycerol 2. 596, glucose 0. 035, lactose 1. 289, tryptone 1. 0, yeast extract 0. 5, Na, HPO, « 12H, O
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Abstract :[Objective] Optimizing the auto-induction of the fermentation medium to increase li-
pase enzyme production. [Methods)In this research, through the construction of a transposon-
integrated lipase recombinant bacterial strain, using automatic induction fermentation expres-
sion method combined with CCD response surface experimental design method, the carbon
source in the auto-induction medium was optimized,and a quadratic model was obtained,which
was used to describe the effect of the carbon source in the fermentation medium on lipase pro-
duction. [Results] The optimized fermentation medium (W/V) contained glycerol 2. 596, glu-
cose 0. 035,lactose 1. 289, tryptone 1. 0, yeast extract 0. 5, Na, HPO, « 12H,0O 1. 79, KH, PO,
0. 68, NH,Cl 0. 267 5, Na,SO,0. 071,
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MgSO, * 7TH,O 0. 05. [ Conclusion] The results
of the fermentation test confirmed that the lipase
enzyme specific activity in the optimized fermen-
tation medium was 6. 35 U/mg,which was near-
ly three times higher than that in the initial fer-
mentation medium.

Key words: lipase, auto-induction, response sur-

face method,medium optimization

299



0 3

[FFREXYEN M (Lipase, EC 3. 1. 1. 3) J2—2%&
IR P R TR UK Tt 7 il K A T A R A AR TS LK
Y TR 7K A S T R B R R T AR
ARG 2 — . 46K 225088 7 T ke U5 T s A= A [ ik
A7 A T R 1 T A R T A IS A R B L S
TR BE e i BE T 32 M L e ds pHfH S pH i 32 M A BL
VTRt 52 Pk | 4 T B - 45 T s SO 4D T A A
FE2E S, X SRR AR M T P E T % R IR 7 R S B
Az WA A N . R D A Ak S i 4
() H SRR . N B AR 0 R 43 3 i B AR Y R
15 T T e 7 i A ARR R b e oA R i O i 6 A A
A8 NG 15 ek TR R B L R4S B 2 A 7 Y R I e e O
4T 1 A s T L ) L A T T R e A 1 FH ) A AL
it . AT AR 3T 3 R X I P 1 24 0 g s g 1 F 5
55 TF R M L A g T Tt ik R TR R ) AU O 4
A ARSI A A A B TR R R AR IPTG
AT E M R AT R IR H R IA AR,
HRE 4 BHeyE B U amiEIE Xfe7e. Aol sE
— I A3 o A L A5 e R 5 v, B X
7 35 v [] Bt 77 A0 A 2R R LR I L K AT TR S R
7 A USR5 BEFE 58 5 A I b R SR
GRAECRRIE ) 38 5 BE WL EE B R AR 1) R AE KR4
%7 i J2 Studier'™ T 2005 4E 48 A9 — F $E R &
A S R A ik E A A TTlac Ji
¥ pET Kik R G, ik Al 52 7 ¥ vh & 41 16 A1 5
R AR RS K P 238 T 72 AR S R R 1) 46 ) R s G L
S TE I 20 T 3R 5K — S EE R AR L AR R A X A
FREARKESIEN . B OZFEETZ T KB E
SRS PN P/ S = ORI R | D P 2 < O i 2 X
B Y BRAE L v 280 2 35 0 e TR AR R T D0 A RIS
WESC, 40 Nie 58 I H A ) i 5 15 37 56 45 9% BL21
(DE3)/pET-22b(+)- pul T HH M. i & Wik 1 &
JRE VR T 3 2 i Y S S = 3k 580 U/mL, J2& IPTG
WSO R RAR 0 B TS 10 41, 2 £, JF R R iR
IR 2 R R Wk B i I Ah B S 35 F) 502 U/mlL;
Rad-Malekshahi 2 Ry 3543 SA2 3 K78 K FT 3 A9
FARIELCRHT AR ITERRE.
IPTG 55 AH FL 88, T A 2% B2 AR 11 63k = 0 ol 4
T 3.5 f 1 4 % ; EL-Baky % R H A sh i S 45 35 3
LG5 TR A7 5 35 2 ML AP cIFN-a 8 [ 19 %
ik ML O A0 2R R R Y 7024 . 42 DEAE-
Sepharose EH A 4y B 4lifb 5, 5 H 7= &3k 270

300

il

mg/ L, ik i T SCHRARGE A EUE . [ERRRTAR]
ISR DR TR R o A I G ) S 0 3R R A 5 AR
TS8R S (EXT TR RN 7 T R AL Y A Bl R
Je eIk A A EEAT HE . LR R AY 5K 2 5 R )
AW 5T L) 85 5 B s 63 o 2H T A IS 4L Ak Bl
55 A T B 97 R B R AL, (2R 3R 0K R I B [R)
R, B g 7 T AR ™ R R R R IR T R H
W TR

1 MHE5RFE

1.1 HE#

KL EFN] Tn7 SRS FHIHEE T — bR 1 %
A Y1 B s ik T 2 TR R
1.2 ExHE

LB Higf 3 . Bk 10 g/L BEBEK) 5 /L, NaCl
5¢g/L.pHE N 7.0,

TYM-5052 i 7# 3k . A H R 10 g/ L EREHY 5 g/
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Table 1 Coded values and corresponding real values of the fermentation conditions tested in CCD experimental design
Glycerol Glucose Lactose Specific Hﬁ{ﬂ 1
Fe e Specific activity (U/mg)
e Xi(g/L) 4 Code X.(g/L) %% Code Xs(g/L) 4T Code T Raclr
1 40. 00 1 1. 00 1 11. 00 0 2.92 2.29
2 5.00 —1 0. 50 0 2.00 —1 1.55 1. 54
3 22.50 0 0. 50 0 11. 00 0 6.51 6. 04
4 22.50 0 1. 00 1 20. 00 1 2.13 2.75
5 22.50 0 0. 00 —1 2.00 —1 3.83 3. 20
6 22.50 0 1. 00 1 2.00 —1 1. 80 1. 87
7 22.50 0 0. 50 0 11. 00 0 6.29 6. 04
8 5.00 —1 0. 00 —1 11. 00 0 2.39 3.02
9 40. 00 1 0. 00 —1 11.00 0 5.11 5.17
10 22.50 0 0. 50 0 11.00 0 6. 40 6. 04
11 22.50 0 0. 50 0 11.00 0 6.58 6. 04
12 5.00 —1 1. 00 1 11.00 0 2.49 2.43
13 40. 00 1 0. 50 0 20. 00 1 3.81 3.82
14 5.00 —1 0. 50 0 20. 00 1 5.62 5.05
15 22.50 0 0. 50 0 11.00 0 4,43 6.04
16 22.50 0 0. 00 — 20. 00 1 4.96 4. 89
17 40. 00 1 0. 50 0 2.00 —1 4. 20 4.76

FIH Design Expert X1 1 19190 45 R 17
] S 4805 s A N7 U Ny TR [ A AR A, 3 A PR R
T R 1 ot Lt 3% 7 9 52 e R (el O B X3

R, =—2.495+0.3X, +0.709X, +0. 564X, —
0.065X;X,—0.007X,;X;—0.045X,X; —0.004 X% —
6.857X5 —0.014X}

T S Il DS R R Y S R O 25 A AT i AT
T F e, HE5 R WLR 2, My 2o g Ral s, A
g — I X, X, SR X X XXX B
(P <<0.05) , PEWAEL A B -k 0l )3 5 R 5o, [l )
R R AU N Lack of Fit {58 0. 91, R J5 F2 4% 51 2%
WARE IFHIZ IR IE RECH R* = 0. 886 4
(>0.80), &Pz )y 2 M A& B B 4. Adeq Preci-
sion K 6. 593(=>4) , RIZ AR AT AT 3000

55 THI M) 137 P] B A Y0000 A 00 A5 e 4 e N (B R A RE
A EAEMIEA . #8 da.dc B BITE S R, Ul
B glycerol 5 glucose.glucose 5 lactose 2 &[] i*) 4
HAER ] Z 0 B 4b N &, W] glycerol 5 lactose
727 gt (6] B9 FE EAE FH X i 07 B ) 30 5 S O I I Y GO
T30 5 e S AR R

FIH] Design Expert 844 %F 3845 19 4F 2 v — ik
[ I 55 7Y K% e 17 T AT B0 5 B, R B AT AR
X, X0\ X, 2050k 25,98 g/1.,0.35 g/1.,12. 89 g/L
W, R, HA KA 6. 287 U/mg. L BIAE W5 6 1 3h
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U5 R R R LU TG ) 5 v ) A 35 R R (W / V) oy
glycerol 2. 596, glucose 0. 035, lactose 1. 289, tryp-
tone 1. 0, yeast extract 0. 5, Na, HPO, « 12H, O
1.79,KH, PO, 0. 68,NH,Cl 0. 267 5,Na,SO,0. 071,
MgSO, « 7TH,0 0.05, Z54 55 & 4 % EOW 4 #7 A1
Wy G H T A4 me B A R = 6. 287 U/mg.

xk2 HEHWE

Table 2 ANOVA analysis of coefficient of the regression equa-

tion

AR SR IR Fl B2

Variance df W—Zziﬂ] E P>F
Regliﬁion 9 43,27 6.07  0.0133
Rfﬂﬁfue 7 5.54
WIS 16 48. 81

Total variation

2.2 RUERRKIE

Sk B8 IE R [ U TR ) o A A R L AR R A
PRk 5 355 7 BT 5 % [l AR A AT 50 L A e 46 i
W, SRR, R URIE R R LLTE )1 R, =
6.35 U/mg, 5H AWM R, =6. 287 U/mg R4
AT M) UG K T8 R 3L S 1o Ry =1.55 U/mg,
S5 HLIE SR A CCD ma 7 17 52 30 52 1k ok Ak A 275
SRR SR RS AT AT LA RO B S
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