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1 #H#EfFE

1.1 FED8

B E b Mucor miehei 15 B8 (1 5 4% Lypozyme IM), 7% Novo Nordisk 228 4 7=,
1.2 &A

¥ E AR R S, AT 3A 2 TR EK, MRIERE M RUK IR,
1.3 B SREtRESER

100mL- 2 E= AR — B R TR .0. 20 BE¥ (BR M ik B 3T 5L 57 4 3 JEE 0) R o S0 ) AL BER 1R
SHE 1SmL- B E KR . MAZBIFBREN, 30C &4 T 15¢/min BHRY, BERNE,
1.4 BEEMBIAENE

R ECEE, A 0. 15,m DEFLEERRE ST S BB M), L 0. ImL. R HE, SHEHEF TR,
A A B R e P A BE R
1.4.1 ENFIAZHEHNE. SIENBEIRELCRIESRIYHIERE, i R L%
BREWEERMGXER, REEHHFHFE.
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2.1 BRESEACREMNEENXR
TEMK T HAEECKTF 150 o/min), KR T SN R G, Fig. | RUEWRZH R4 T, BOKREN
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BMEIEEHEM, BRI 100mg/mL MEEARRHX R, BHEA R EE FR &3 i,
2.2 FEAMRETHRENRLEIENEROE®

EFRZBERET MERARAEERS KA MERTMH XK. A Fig.2 FaHEE, £CHKEF 0.05
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B Fig.2 TfE AR BRE T, KN E 51 F MK W e, W Fig. 3,

M Fig 3RAUEHFTEARVIENNEENCRZES R KR H4 WEY Ping-Pong Bi - Bi
AR, B2 AEBRE (E) 5 5 2 M (RCOOH) 4 & 1 RS B i — C B & ¥ (E-RCOOH), B 3% ¥
H AW BB XN ik (F), £ K S, SRR AR 2 B(ROH)ERTE R C B Z
B (RCOOR), H- Bk i B 0 N5 B M. % W Fig6.

# King Altman M3, KN sh AR Y.

V=V /IK./[Al + K/[B]+1] (1)
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L Fig.3 PROMBEAR(ERE K, E)M ZBKREHR _KEE, W3 Fig.4. BL Fig.3 TR
BIEAN(ER V.. ) 2EREEN _KAEEBTRERMSH TEHFB N Ka=85.34 mmdl/L;
Kop=33.59 mmol/L; V. =79.82 mmol/(min*g).

2.3 EHMEEVERAFOERR

JEEETT{':FEZEBE ECEAHE N 0.2 mol/L, %
AR —EH(E 0.2 m/L)E, KRR R W T KE,
Z‘ﬁﬁ%*fﬁﬁﬁ,ﬁﬂﬂiﬁ%iﬁgﬁ%ﬂ]ﬁﬁﬁh
Fig. 5.

ARENENBEE ERFERATRE, £3
R T H AL A, BRE TR B RN M AL
SR T, T S0 T4 BB 7K BE 2 < o
0.3 mol/L R P, K 5 7 3 3 K C BB I B 18 K i o 4R 0 61 02 03 04 05 06 0.7
(BERER), EHRERHEHACMRYBAREH A Ethanol conc.{ moliL)

A, X5 Langrand K3 K BIRITBER KRR AT s RHDREEN 0.2 mol/LH
TEPAWRRURERELE T EOERE S ZIWR XS IR R

Candida cylindracea IEBTEE ™ EMH HWER AR, M FROBME NS A FEE TERE D THE
IRt REGERSHERAEC BRBL RS —F R SMMA%E, B R RE 5 W (dead-end
complex)ER'OH, A EF U A S E5FIER B RN P E, HULERLTF Fig.6.

Initiat rate /( mmol/min.g)
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ERshhEFBR(I)HEM EBEEY  rcoon H,0 ROH RCOOR
BELARCRIBERNE RIS : o 1
V = Ve i Ken/[A] + K« [BI/([A] - K)) B -E
v K/[B]+ 1] () | (ERCOOHoFHO)  F  (FROHeERCOOR)

Ki

BN HRABYER, %R, SR
(), AFFBA (A8, 25 [ B E S, ROH
/V = 1/Vy + Kon/( Ve - [AD + Kpa -
[BI/{K;: Vo - [A]) + Kua/ (V4 - [BD (II) B6 FEAER MR B
HBRA DM RE — O] %, X ¥, 1/V 5[B] RS 5= 1 LR
BAEXLE, WEEER0.2mo/L.0.3mol/1..0. 5mol/L.0. 6mol/L) MM 1/V ~KEBERBZ
B %t B A B9 B 3 K, = 89. Immol/L.
BEHNHERTHHOBRELSRCROERE A TEFRA#R Y.
= 79.82//85.34/[A) + 85.34 - {B]/(89.1-[A]) + 33.59/[B! + | mmol/{min - g) (V)
HYHEREEEAENAKNSREASVSELEHNREEREZ — A RRERNERERE
EAKE B RIETT, A RALE.

R'OH

#F 5 # 9
(Al SR/ (mol/L) FHO. Bt B AT 440 R'OH: Z. W
[B): ZBE¥EHE/ (mol/L) FRIOH:BERHMIMESY V. ELEEMNEE/ mmol/min. g
E:BsRi8E Ki: Z B0 ) % 8/ mmol/L V e : BHE R Y B K3 B/ mmol/min. g
ERCOOH: i CBME 54 Koa: CEK B/ mmol/L

ERCOOR' : BWRCRBRZEHEY Ko ZEORERFE/ mmol/L
ER'OH: B MAERE & RCOOH: C. B
F, B3 i 5 o b 1o £ RCOOR: CMZ &
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A Kinetic Study on Enzymatic Synthesis of Ethyl Hexanoate
by Immobilized Lipase form Mucor michei in Heptane”

Xu Yan Zhao Chengming Zhang Kechang
( School of Biotechnology, Wuri University of Light Industry, Wuri 214036)

Abstract The kinetics of the esterification of ethanol and hexanoic acid by immobilized lipase from
Mucor miehei in heptane were investigated. The reaction follows Michaelis-Menton kinetics as ob-
served from the relationship of initial rate of the reaction, both as a function of enzyme and of sub-
strate concentration. The kinetics of reaction are suggested to agree with a Ping-Pong Bi Bi mecha-
nism. The substrate inhibition by excess of ethanol has been identified at its concentration of more
than 0.2 mol/L. Under the condition of no significantly diffused inhibiton, kinetic parameters of the
reaction have been measured. The Michaelis constants for hexanoic acid ( K, hexanoic acid)and for
ethanol( K, ethanol) are 85.34 mmol/L and 33.59 mmol/L respectively. The maximum rate of the
reaction ( V) is 79.82 mmol/{min-g) The inhibitor constant of ethanol (K;) is 89.1 mmol/L.

Key words Immobilized lipase, kinetics, esterification, substrate inhibition
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