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Abstract:  Activity losing during the covalent immobilization of enzyme is a serious problem. Here we studied organic
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phase immobilization by using glucose oxidase (GOD) as a model. After lyophilized at optimum pH, GOD is covalently
immobilized onto glutaraldhyde-activated chitosan microsphere carrier under the condition of water, 1, 4-dioxane, ether and
ethanol separately. The special activities, enzyme characterization and kinetic parameters are determined. Results show that
all of the organic phase immobilized GODs have higher special activities and larger K., than that of aqueous phase. Under
the conditions of 0.1% of glutaraldehyde,1.6% moisture content with 80 mg of GOD added to per gram of carrier, 2.9-fold
of the special activity and 3-fold of the effective activity recovery ratio were obtained, and 3-fold of the residue activity was
demonstrated after 7 runs when comparesl, 4-dioxane phase immobilized GOD with water phase immobilized one. In
addition, kinetic study shows that 1,4-dioxane immobilized GOD (K,***=5.63 mmol/L, Va=1.70 pmol/(min-mg GOD),
Ke=0.304 s') was superior to water immobilized GOD (K,**P=7.33 mmol/L, Vma=1.02 pmol/(min-mg GOD),
Kea=0.221 s 1. All above indicated GOD immobilized in proper organic media presented a better activity with improved
catalytic performance. Organic phase immobilization might be one of the ways to overcome the conformational denature of

enzyme protein during covalent modification.

Keywords: glucose oxidase, covalent immobilization, organic media, enzyme specific activity
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Fig. 1 Effect of glutaradehyde concentration on the
covalently immobilized GOD.
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Fig. 2 Effect of dosage on the covalently immobilized
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Table 1  Half-life of immobilized GOD under
different media

Enzyme Immobilization media Half life (min)
Aqueous phase 171.83
1,4-dioxane 156.02
GOD
Ethanol 229.94
Ether 131.78
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Table 2 Comparison of covalently immobilized GOD under different media

Specific activity Effective specific activity

Enzyme Immobilized media Immobilized protein ratio (%) (Ulg carrier) (U/mg protein)
Aqueous phase 99.75 35.92 0.45
1,4-dioxane 99.54 140.34 1.76
GOD
Ethanol 99.80 68.25 0.85
Ether 99.85 36.48 0.46

®3 TRANRFHEMEEN GOD Mzt hFSH

Table 3 Kinetic parameters of immobilized GOD under different media

Immobilized Immobilized K 2PP Vinax Keat
enzyme media (mmol/L) (umol/min-mg protein) ()
Free enzyme 14.90 0.62 0.068
Aqueous phase 7.33 1.02 0.221
GOD 1,4-dioxane 5.63 1.70 0.304
Ethanol 8.17 0.58 0.250
Ether 6.89 0.63 0.274
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S, UL HLARE € 1k GOD %7K AflIE & 1k GOD
A BRI R Ty, [k GOD i e
XA R A o TR DY [ 2 2E 3k |
IPERE N, 7E— 8 128 8] DY 2 PR SR A, X ol
K Pl gy WM — e R LR T
B PE O R AR, GOD L4 H,0,
PRI I BELA: % [ 2 Ak i A BILAH A 38 36 2o
G AR AE , i GOD % I AU 23
R 2R B B A AL TE P, W3 )2k
B [ E AR Ko BN 30 s 26 A LA
GOD  Hy 3 3Tk [E] s Ak ALK A B AR KA
W3 4 FiR, i FAR TR R FHH B b RHE
R RS S B 2 ik GOD, i LA 5 44k
FERHE R 2 A AN 52 BR 1 GOD A LA AN B
PO gk bR A LB R R, RS R
W 0 B R WY SRR | A2 T TR R Y
L, JE SR L GOR AR TR T2 W A Y
Km (R Z R R Z WA 255, AN 1T
it 1) A T 5 A AN T DA B AE AT A0 2%
R ALR N s Tyl WS R A f S AT B
MIRTE LS
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z4 TRPVEMEEUEEERLEBSELE
Table 4 Parameters of GOD based on different covalent immobilization

Img?rt)igiszed (mn|1(c[)nl L) Effective-ness factors (EF*) References
Magnesium silicate 259.00 0.499 [12]
Electroactive PAN film 80.60 0.790 [13]
Electroconductive PPY film 65.85 0.436 [14]
PPy 59.90 0.120 [15]
CA-PMMA membrane 41.65 0.870 [16]
Poly microspheres 39.34 0.867 [17]
fluorescent microspheres 35.18 0.715 [18]
Nanoparticle composite 34.90 [19]
AIPO4/Sepiolite 32.70£5.50 0.314 [20]
Au nanoparticles 28-32 [21]
St-GMA-NaSS microspheres 31.78 0.787 [22]
CoFe204/Si02 nanoparticles 14.60 0.034 [23]
Semiconducting ITO 12.60 [24]
AuNPs-modified ITO 12.10 [25]
GNP/CN multilayer membranes 10.60 [26]
Microfiltration membranes 10.49 0.290 [27]
Chitosan microsphere 7.33 1.640 This work
Chitosan microsphere 5.63 2.740 This work
Chitosan microsphere 8.17 0.935 This work
Chitosan microsphere 6.89 1.021 This work
Mn203-Ag Nanofibers 2.10 [28]
PCoTTP-SWNTs-Nafion 0.98 [29]
ZnO/Au nanocomposites 0.41 [30]
Chitosan-MWCNTSs 0.24 [31]

* EF:Vmax (Immobilized enzyme) / Vmax (Free enzyme)

. 5 HUAHE 2 fL 8 GOD 72 Hoi /1 2 i K 50
3 ik FIEBEOTTRAR S, R 14
AW A R P SRR s, AATMEE ek GOD, HE & (LE I 1 FiG
SR TIE 14-T4NER . 28, ZBEHX GOD  ZGSIE EINCRELE 3 fi; (HESE, 1,4-—
HEATHE AL S EGKAEHY E ALA SN FRAT WA 5 1k GOD IS J147% 4 A1 I3 7k
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HHIE E LR 3 f%. ERGEh IS 805m, X
TR LR B, 5 KB B B I S 5 44
1,4- 5N IAHUHE E L) GOD #Rk T 7K AH
LA [E % 1k GOD.

H Tt ) 3 T R A I A 1 A R G
(), FTLAHERT, 7ERE e bt B, AP0 5K
HHIL, GOD fEHi# WM, AHE LT
TRFE T IEE RS, XWEZEbi3l] GOD
TEHATHA [ e R f v, 2 A LA
FU 7K FH R B - i 4k 72 il 2 11 ) KSR TR 42
AT e BT T . I, AR T RES
L it A S ] R Ak i A v %) A8 4 ) R R LB
%,
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