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Abstract: In this study mesoporous silica gel was activated by epoxy-group-and amino-group for covalent immabilization of pancreas

porcine lipase (PPL) using water-soluble carbodiimide. At the optimum conditions. (molar ratio of EDC to protein 50:1, weight ratio of support

to rude enzyme 10:1, pH 6.0 and immobilization time 8h), the'maximum enzyme activity (86.67 U/g) was obtained, which was much higher
thanthat of PPL immobilized onto silica gel without medification (33:33 U/g). The immobilization PPLs were also characterized by scanning

electron microscopy (SEM) and Fourier transform infrared specroscopy (FT-IR). Many filiform substances were observed on the surface of

enzy me-immobilized support. M oreover, the absorption peak a 1543 cm* (amide I1) could be seen in the spectra of immobilized PPL, which

confirmed tha the PPL had been successfully immaobilized onto the supports. In addition, the properties of immobilized PPL were studied. The

optimumpH of the immobilized PPL was shifted to- amore alkaline range, and the optimum temperature was determined to be5 “C higher than

that of free enzyme. Meanwhile, the thermal stability of modified PPL wassignificantly improved.
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Fig.1 The schematic diagram of PPLimmobilization
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Fig.2 Effect of molar ratio of EDC to protein on immobilized
enzyme activity
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Fig.3 The optimum weight ratio of support to rude enzyme
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Fig.4 The relationship between pH and enzyme activity
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Table 1 Comparisonof immobilization effect betweenamination

silica and other supports
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Fig. 6 SEM micrographs before and after immobilization

E: A, CHEIZMHT: B, DAEZWAE; A, BA10 pm:
C. D %20 pm,

N T LD AE [ 52 A i Jm R i AR AL, AT AL
Xof [ E AT SRR BEAT T AR S . &S WLL
& A 5E AT AR R I RAR DGR (E6 AL C), M
It 7€ 1 Ja HIEAR W] A 2R (816 B. D),
AT ACHRAE S, AR — e IR B AER AR T

2490

RWPPLOZ RN FE THRERZ Lo 1SR4k, RERLERTE L
JERAT MR, RAUIRIZIR. 7R B 2
SRIE KT IR, ZEKCITE] (8 h) (¥ [E E it A i
WK BRI Ty, FECRAE R .

222 1§ zet Rkt (FT-IR)

50

40 P

%

an

20

% e

-

e ; .7.?‘ E
or """"""“‘Ej ]

4000 3500 30000 2500

2000 1500 1000 500
PHLom
7 G MR HRLT SN E
Fig.7 FT-IR spectra of samples

E: A: 3 PPL; B: Bl RALETRAL; C: Bl RALEEK,

AHIEFEA T AHSL LT A RE R S0 [E] 8 A A2
AR SRIE G W& 7 FroR, 1087 cm™ Akl
J& T>'Si-O-Si # AR AEEIRS) , T 797 A1 467 cm™?
GBSy 7 JE - Si-O-Si B RS RRANFA R Rz . 1637
c(Flfiz T 4i7)4k i)Ig 8T C=0 B didiRah LA AR
filedtl FhR BN S0, 1543em?t (BEAZITAE) Abg
9 C-N LA N-H 8 (14 fiR 2010, 5 [ e At iR iR
FHEE, [ 2 5 MORE R 7E 1543 et JZ R 1B I, 1t B
FEH A SRR BT R T e s, RG] PPL &
22 RIS IR B BRE A L

2.3 [z T AR
231 RERE pH

120

oh j__ :'-'J'F!'r_*-ﬂ_ﬁ}
[
a BOF
w60
£
€ 20
0F *—
20— ' : ' : !
55 &0 A5 70 75 RO 85
pH

E8 [EE LB &RIE R FpH
Fig.8 Optimumreaction pH of immobilized and free enzymes
Pt FA) 3 IS S pH: A S LI A v — AN B
SR, POV EREaRE A E PEAE IS . M EI8RT L
A U EE & pHA 7.0, T AL EFIpH 8.0, AH
XoF Ui B B RRS | —AN B H T HL RN AR



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.10

WIS IE R, 5 B A B AR TS A
PRIREEH FIOH K B A A—FrI oL, P AN sk,
AW TR EAS R sy 1 L, S B BRI
BEfOH MR B e T AR IAET, [l 5@ AL 1 f iEpHN 1%
B, S5ULEHERRI AR, F5Lt, BidpHSAR
2SR RO AR A DL SRR P 55 2 o ]
RERE ISR BRI 45 RAEH e SOk A )k
:‘g[ll]o

232 WiERTRE

120r

110 - —0— i B
op | % i 1L
£ 0f —
BT 0
S
= OBOp

o0
50 ¢
40 -

30 L L I I
in 35 L1 45 a0 55

&ENE T
E9 EELEirEERERMRE
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