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Study on catalytic behaviors of Rhizopus chinensis lipase under

synergic action of high pressure and temperature
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Abstract: The effects of pressure and temperature on the activity and
the stability of Rhizopus chinensis lipase during high hydrostatic
pressure treatment were studied. Based on the two-state model, the
thermal denaturation of the enzyme was investigated and the isokine-
ticity diagram was obtained. Within 0.1~200.0 MPa the enzyme ac-
tivity increased with the pressure and the maximum activity was a-
chieved at 200 MPa, which was 116% of that at atmospheric pres-
sure. The activity began to decrease at pressure above 200 MPa and
this tendency accelerated upon the pressure superior to 400 MPa. The
high pressure treatment did not modify the optimal temperature of
the enzyme. The enzyme exhibited the highest stability when it was
treated at 200 MPa and 40 “C. Its stability declined obviously when it
was treated under pressure above 350 MPa. The above behavior could
be explained by the isokineticity diagram.
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Figure 1 Effect of high pressure treatment on the

relative activity of RCL
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Figure 2 Effect of temperature on the relative activity
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Figure 3 Effect of temperature on the relative residual

activity of RCL under various pressures
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Figure 4 Thermal staiblity of RCL at various temperatures

in case of 200 and 500 MPa
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Figure 5 Evolution of the relative residual activity of RCL

under various pressures at 50 and 60 ‘C

Boulekou 1% & B 7E 700 MPa .50 ‘C4L# 1 min Ji5 . #k
S iy SR H BR B AR AR TG 800 24 s HAE 60 C R L RIEH
TG it L 28 IR 2 95 L I G R R ARG R R 4006, R i
S HGE A AL BTG 5 AT B A O T AL B 2 v
W REH R - & R B S R R E S
i B Y [F AR 2 5 20 g4 & 3 A b, B AR R R T
WM. 55— 51 » Noel 250 ) % 3R R A 76 7K A 1A 28 oo e 1
FTLLER W R. miehed i 05 M 0 RS 24, T EL7E 35 3 48 1 U 22
50 CH . & H (50~350 MPa) fig % & 4 Jig i i 1) 45 #4 , IF H.
Fif 5 VI RE 1 3R e o X R DR AP RN B R R . X RS R )
o 1L BE W [ A T T B 2 5 6 A 4% A A Ok R A
AT M.
24 BE—EHNTERTHARTEISNZE

R SE A RER ] X T O RO BE R R AR R BE A AR
FE T 2 B W] RE 3R A A LA o W] BB R BN A B
Horh i e S PR RS 1A Ok

AR LA R PR T R BT E o2 8 R AR O R BN
— A XUASAERY I L o 78 P X A R A R R K
AP TFIARER:

C[Ely  [Elw—[ElL

“ [El [E]a '

K

LEJaLE Jo—4 il 2 /R 1 1 B 5 78 1 B 09 vk B2,
mol/L;

LE T — T PR MR 3 119 J5c KAB - mol /L.

R AR 7 B Tl S B 3 7] LA S O

(sl [EILS]
K.+[S] k K.,+[S]° @

HLSTSKo MK T LY 2 W% G I S5 R 48 32 0 T

K QD)

UV = Un

LA B S R
sl _
[S]

A5 o Bl 000 5E 3476 A JE 40 °C R AT LA (A
S TR R o 5 4 e e B LE G e 2k (D) AT
TR

v, = k[E], (3)

VAR Uy

KNZM, 4)

v

K

U —— I 30 ¥ B R O B M RO SR,
pmol/(mL -

5 T <> 7 A 0 5 A A AL P A e AR R
BHAHE N K EN 0.l (D ATHES v=vm.. RFFIE
RN T B 0 9 LT X 7 A 90 M K — R IR R R
IR 0,0 I B T X I 1 R 3 {5 B 0T 45 1) 100 %6 3 1 Al 19 16
BE—E S —ooHHE .

ARWFFEUE S 25 R RCL ik A O K A 3 % 5 )i
WL H ISR T vaw . APFFEIE T RCL 787 [F36
JE B 3 A T B I T 23R 0 JUT XS L 43R JBE 43 1A 10,15,
20,25,30,35,40 °C 5 1 A7 5 137 ) HE 77 43 31124 50,100,150, 200,
250,300 MPa, M #5- 2L E— & 1 —JeAHE . WAL 6.,

350~

min) ,

i}
[\5]
3

Pressure/MPs

510 15 20 25 30 35 40 45
L
Temperature/ “C

BH6 RCL#RBE—EHNAHMAE

Figure 6 Pressure-temperature phase diagram of RCL
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