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Abstract: [Objective] A chelate carrier with agarose containing Cu®* iminodiacetic acid
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(IDA) for hydrolysis saccharification enzyme was prepared and the fixed the glucoamylase
process conditions with the chelate carrier was optimized. [Methods] Based on the technology
of protein separation with immobilized mental ion affinity chromatography, the method for
immobilization of glucoamylase has been selected, and the enzyme activity of the immobilized
glucoamylase was determined using the UV spectrophotometric for research the process in-
fluencing factors. [Results] The optimum immobilization conditions of enzyme were as flows:
enzyme load of 80 mg/g carrier, Cu?* of 1.0x10 2 mol/g carriers, immobilized time of 4 h, pH
value of 4.6, and the activity of immoblized glucoamylase was 252.1 U/g. The activity of im-
moblized glucoamylase on the regenerated matrix keep 65.1% effective of the new enzyme ac-
tivity after used 5 times. [Conclusion] The Cu**-IDA-agarose magnetic metal chelate can be
used excellent immobilization carriers for starch hydrolysis saccharification enzyme.
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F1 EXRBEZRAKFR

Table 1 Factors and levels of the orthogonal test

MR
7K Factor
Level N Ccu i [#51 7 f s 1] Ay
Proportion of Cu?* and carrier (mol/g) Immobilized time (h) Proportion of enzyme and carriers (mg/g)

1 0.5x10°2 3 4.6 60

2 1.0x10° 4 5.6 80

3 1.5x107 5 6.6 100

%2 EXRWER
Table 2 Results of orthogonal test
e BN Cu* 15 ' s i

Test number Progg:::gpscgn(élljlg)and Immobilized time (h) 2 P;?]%o(:;lﬁ?e?: ((enqage Enzyme activity (U/g)
First 1 1 1 1 174.7
Second 1 2 2 2 87.9
Third 1 3 3 3 94.3
Fourth 2 1 2 3 137.7
Fifth 2 2 3 1 175.8
Sixth 2 3 1 2 252.1
Seventh 3 1 3 2 131.3
Eighth 3 2 1 3 185.3
Ninth 3 3 2 1 116.5
K1 356.9 443.7 612.1 467.0
Kz 565.6 449.0 342.1 471.3
Ks 433.1 462.9 401.4 417.3
K 119.0 147.9 204.0 155.7
K 188.5 149.7 114.0 157.1
K 144.4 154.3 1338 139.1
R 69.5 6.4 90.0 18.0

T K [k K 4R KT PRI R 45 R %,

Note: K;: The sum of the level of experimental results; K. : The average value of K; R: The range.
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Table 3  The relationship of immobilized enzyme for
repeated use and immobilized enzyme activity

A R AR TR

Number of cycles Relative activity (%)
First 100.0
Second 94.2
Third 83.1
Fourth 75.6
Fifth 65.1
3 4

I A B i W R 2R 1T 1) S S O — T
(IDAYEE A Cu™* 159 214 4 Ja etk i BS A 3k, 4
W AT e LR, TS5 LR e ss &
CU Y AR pH XGOS IAAS A, ZEANR
() 25T A 4 R B AR [ e AL e, LG
PERT A 252.1 Ulg, ST 5 UG BT 4 UK
SEALETG Y 65.1%, 164N 48 2 A SR MR ik
REAE MG R [ T A A L

2 % X #f

[1] 5. BT &M]. dtamt: B8 d sk, 2004:
179-198.

[2] whd. EiEEE S M] dea: R EE TS
ik, 2002:182-189.

[3] Cheng Z, Kong W, Zhou H, et al. The study of
immobilized glucoamylase to grafted starch
carrier[J]. Chinese Biochemical Journal, 1995,
11(2): 150-154.

[4] BEMEF, EEERe, skaor, 4F. HAR SR
K i AR B HR [D]. AR ~A a4, 2011, 38(10):
1579-1583.

[5] FESCAT, BRI, 220658, TEME Al W fE A A 7 5

http://journals.im.ac.cn/wswxtbcn

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

2 ZF Wi B A o€ i R 0], R e A, 2012,
39(9): 1314-1322.

R3O, EHE, . WA R 25 S AL
il BB 9T 2E SR [J]. BRI, 2009, 36(1): 21-23.
FOEH, WKAKE, BART, A E LA R R
BB HE R3], ARSI, 20086, 20(1): 69-72.
Duong DD, Douglas SC, James EB. Modeling
enzyme immobilization in porous solid supports[J].
Biotechnology and Bioengineering 1982, 24(7):
1527-1546.

Celebi SS, Tsai GJ, Tsao GT. Characterization of
glucoamylase immobilized on celite[J]. Applied

Biochemistry and Biotechnology, 1991(27):
163-171.

B 5E, S, RARFE, L mER C R
KR E o TEMBEIBITE]. AEWiaseik, 1997,
13(2): 240-242.

Wk e . T E bR 1k B 00 BF 5E (0], b R
2001(2): 19-20, 44.

JGIF, seffirh, B, & RO G5
B¢ 1# 5 A0 W AL T F 5 (9], AR W E i, 2003
30(3): 10-13.

FRAEM, BRLLHE. WE 7 SN TIOR 15 % A 1k B
HIBFFE[I]. BRI, 2010(3): 17-19.

Porath J, Carlsson J, Olsson I, et al. Metal chelating
affinity chromatography, a new approach to protein
fractionation[J]. Nature, 1975(258): 498-499.

Ueda EM, Gout PW, Morganti L. Current and
prospective application of metal ion protein
fractionation[J]. Nature, 1975(258): 598—599.
Zhang CM, Reslewic SA, Glatz CE. Suitability of
immobilized metal affinity chromatography for
protein purification from canola[J]. Biotechnology
and Bioengineering, 2000, 68(1): 52-58.

Schmid EL, Keller TA, Dienes Z, et al. Reversible
oriented surface immobilization of functional
proteins on oxide surfaces[J]. Analytical Chemistry,
1997, 69(11): 1979-1985.

XUBRHE, 8 A, X, 5. 48 E G Ik E W
2 A RN R AR F 58 [ A9 TR 224
2005, 21(5): 789-793.

XUBRHR. 4 2 A AR A i £ B H 11 AL Y
F5E[D]. Kb IR I 224338 3¢, 2006.
LSO 4 IR A BAR 1 e AL B Y i 52 (D). &
e PR AR R 224 24 A 18 5, 2010.

PINRUEE, HRAM. Lo 3 PR 0 e A Ak i 05 0
L[] b BB 2R, 1997(2): 35-40.



