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Rice Lipase Displayed on Pichia pastoris Surface
Catalyzed Synthesis of Ethyl Acetate

JIAO Ling, XIE Ding", WEN Li, JIANG Bo, CHEN Ping, ZHENG Ruina
(College of Chemical and Biological Engineering, University of Changsha Science and Technology, Changsha
410114, China)

Abstract: In this study,the rice lipase (RL) was displayed on the surfaceof Pichia pastoris to
catalyze synthesis of ethyl acetate in n-hexane,the influence of some factors such as the enzyme
activity of rice lipase, substrate concentration,reaction temperature,reaction time,the amount of 3A
molecular sieve on the synthesis of ethyl acetate was investigated. The study showed that,acetic acid
/ ethanol (mol/mol) ratiol.2:1,reaction time of 4 h,reaction temperature of 40 C ,the enzyme
activityof rice lipase 15 750 U/g,the adding amount of 3A molecular sieve8 % in 15 mL n-hexane
was the optimum condition . Under the condition,the reaction conversion of rice lipase catalyzed
synthesis of ethyl acetate reached 90.92%.

Keywords: rice lipase, synthesis of ethyl acetate, Pichia pastoris

LR Mg A BE TR R, 95 3C 44 Ethyl Acetate, b H A B, AT A R 2 s, |
HAA KRR, S8R TC (05 R . TR 4R 2 i 7E R [ 2R 2B 09 AR = AR | R Rl o 5 4
— R AR W A A LA TR, R B 38 R R AT A AE WU AL AE S0 T A2 Gk, EPr A

s B H#: 2015-09-02

EEWHE: WA 0 AREIES T H (2015112010) ;K0 N L5 & B9 G154 2011 PrEQ0HmH

*EEEE W E(1962—), 55 IR AR, A B0 WA A 0, RN FE R AYHARBIZ . E-mail:cslg5148495@126.com
SIAZA: ¥ W, 02, 5. BRI B R s R OK B 7 B L £ 198 SR BIFSE(T]. B 5 AR R %41 ,2018,37(05) : 542-546.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.5 2018



BB F R EER TR IR TR LB

it IR SRAR ) v 43 8 4 BB Wk AR A2, T R4k
P B AT L WA G R £ R O TR AN LA
Shy R v A Y R AR, T ELEAA RO A A TR R
AR MR S PRI B LA R
IR AR A B T AR R BT iR AR, A K g Dy 1l 2 —
Z B v TP 0 T DA 2 R 1 A A R R
TR P I B JR 7R B | AR S 36 28 8 N LA I ) A B
HE (GCWI14) SHE K5 B (RL) 24 4 A
(GCW14-RL)J& , # HO se pE ) pPICOk 4044 )5 # 1k
#) GS115 Behk b, iy d T pPICO9k-GCW 14~
Rlipase £/, J£K RL R 76 B R B RE GS115 %
A7) PR LA T N

A SCAE B e R R AR B B B R I B R T
VLT o ¥ RS 0 T A5 T T 4 0 ST O G
b, Bl e T I w4 0 R K IR U R ) O R ) R
IRV SN BE | BCNE B[] L 3A 43 7 45 Jon i 4
LA Ko SR JHAS [ >F 18 1) Jig I 6 %) A AL 5 1 2 R & T

IR
ML
11 EFEMBRSME

2R . R IE R (3 28 ) . TCI( 1 ) 1k
BT & AT B A = s LR OB (i 4l ) . R
A AR AT T S A, TR O e (B Al TEoK
CEE (G Hral) LR (S Hral) . [ 25 48 A Ak 2= 3K )
A PR B b5 R R K B 7 T 1) 56 oI 8 1 4 41 i
HEALT A S g = [ il

XA : GC-14C S AR @35 AL (BE S K MG B 1k
K O 4% (FID) (N2000 0335 T A ul ) . H A< & J 28
PRy A% R (SUPELCOWAX-10 30 mx0.32 mmx
0.25 wm): HERFEBE 22 M Ak 24 4 BB 55 BT 4R 43
DT5-1 BUGEE 5 20 B O HL - Jb st AR L R B0 WL A
BN D77 i s XMTD—4000 HL #APE 35 K V8 85 - Jb 5Tk
BRI T AR i
1.2 LWHE
1.2.1 48 K Pg By B B & ) £ SR G A 3 K
T, TS 00 R AR FR SRR 10 mL, 235 1 mL
p—NPP JEE W% W (50 mmol/L) LA} 8 mL 50 mmol/L
Tris—HCI(pH 8.0) J% 1 mL B & W ; I W 1A R IR 2
JEAE IR 2% 1 35 °C, 800 r/min Hi#A 5 min &5,
TG 64T SN, 10 min J& 57 Bk K 9 P i
S, 12 000 t/min 20028 10 min BUE T AE 405 nm

1 #wel57HE

A FE WL Asos (B BEHE TR AT

x=<V |
v’ (D

K (D), X ARG 1, UlmLsc R g 17 Bl v
wmol/mL; V' A JIg 105 R 145 W i AR B, mLs V7 Ry Tl Y 119
3, mL;t A AE B E] min,

— > g 15 Tl 7K T 3 PR (U ) E SO L TE S T
SR AT 1 43 F BB 43 B i AL K fi# IS 4 p-NPP
A T wmolp—NP JUr 75 Ao il i
122 ZE]mTEe R FRIBIEAMEL RS
T (T G i S b ek 72 R, 7 150 mL A9 HLZE = Ml
FromA 3.4 mL 18 2.9 mL JG/K ZEEFT 15 mL 1E
CBE2H AR K AR A S W AR &, 7E 30 CRYTREE T
TAAFE 2], 30 min J5 0 A BTG 4 6 300 Ulg B FE K
NEWTBGEA 1.2 ¢ 1 3A 43 F i IS E P2 K 4
1E 35 °C FE K 150 r/min (FEEFE R 4R R0,
FE B URE 28 GC A3 A 00 I 00 2 32 Il Ak £ 1 Ak 5 1
AR Z T R A
123 A miEfeZeynl 2 ¥ R LB Y
A5 1 U T AR A I 2R B0 bl O R B AR
S AR R TR 25 A IO ) PR R MR B

M,
=—25LxI 2
R Mot x100% (2)

K 2)H R AFALE My S SR LR E R R BE 5 M,
R HE BN R R R R IR R BE 5 My 2R IR I & PR R
R BE IR

124 GC &# 54 N2000 i T/EN . R A
F IR GEIGFER 55 °C,fE R 1 min, P12 °C/min Tt
12 80 °C,1HIR 2 min, F LA 20 °C/min FHEZE 180 C,
PRAF 5 min; FEAE LIRS 200 °C5 R HEUAE S FILR:
2% (flame ionizationdetector, FID) , K& #% 5 & .
220 °C; #EAE Dy 2 A W HERE  Sr IR ARG < 10:1 5 2
FEdE 1 Ly 30 & e 160 KPaj 25 Ui i : 50
KPa, ZMRIE IR A AR, A AR 0 I 1) &5 &,
MRS EE I E 3K,

TSR

2.1 FEKBERTEEHIERTE XY & R Z B 2 ER B9 2200
Fie 1.2.2 1977 146 URE K g 105 it A 6 & B 2 TR
SR VAR FR 24 N A 35 °C BN IR (R
6 h, 2 BB % M 6 300.7 8750.10 500,15 750 Ulg
F131 500 Ulg MFEK A 5 Bl a2E 17 e 02 156 G R I,

LHStHRAZIL 2018 FE 7 EE 5




RESEARCH ARTICLE

JIAO Ling,et al: Rice Lipase Displayed on Pichia pastoris Surface

Catalyzed Synthesis of Ethyl Acetate

LR AR BRI T B A S A2 AR AN 1 B

100,
80 /././’\'
& 60}
T 40}
®
20t
8300 78 750 10 500 15750 31500
TR R AR /(U g)

1 FBREHBHEBENENZBZENZMN
Fig. 1 Effect of Enzyme activity of Rice Lipase on the
synthesis of ethyl acetate
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Fig. 2
the synthesis of ethyl acetate
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Fig. 3 Effect of temparature on the synthesis of ethyl acetate
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Fig. 4 Effect of time on the synthesis of ethyl acetate
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Fig. 5 Effect of 3A molecular sieve on the synthesis of
ethyl acetate
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Fig. 6 Effect of different lipase on the synthesis of ethyl

acetate
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