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Immobilization of an Enzyme with Chitosan Microbeads
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DaeSun Distilling Co., Ltd, Lab.* Department of Food Science and Technology,
Pukyong National University, Pusan 608-737, Korea

Immobilization of amyloglucosidase (AMG) with chitosan microbead and its possible applications were evaluated. The diameter of
chitosan microbead was about 1.2 mm and the optimum enzyme concentration for immobilization was 6 mg/mé. The relative activity
of the immobilized enzyme was 97.8% at pH 4.2 and 5°5°C and the optimum condition for the immobilized enzyme was the same
to that of free enzyme. In case of temperature above 30C, the activity of the immobilized enzyme was a little higher than that of
free enzyme. The enzyme activities of both free and immobilized were stable for 6 months when stored at 35C. The optimum
temperatures of both enzymes for saccharification of the dextrinized starch were 55C while the relative activity of the immobilized

enzyme was 62.6%.
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Chiting Z¥E9 ¥7tel&422 GotAdsate wE chito-
san ZAtoju} b2 f714e & Fadol} 2rldel ¢
A4 F& A L9 uf & F L3HE EHo] oA o)A
A9 g8 Bt o AT BokdA 2 sMsAe) A
Efo] fed I FAME HIE YT FAHJELZ M o] &
b5 dl A= olnl g-chymotrypsin® phosphatase, Aspergil-
lus B-glucosidase ¥ alkaline phosphatase®} pepsin, urease,
penicillin acylase 59 (Bisset:1978, Muzzarelli:1976) £4F 04
o2 3o 3 F1 gl 4ot

1990t} & chitosang o438 FAZAMY &S 3 &%
@A77t AYHARA 2R FAFTYY AHLEHRAE ERY
HAZA chitosand ] 48 A$, HHEHE batch columnd A
g3t HAFH o2 12X10" cells/mé-beadso) 23 g ¢
Bl QAT calcium alginateZ BAZ & AET 159 ¢
2 AAFES JYElYda 21391 (Shinonaga,1992), f-ga-
lactosidase® chitosanl ZHAZE A%, free enzymedl H] 3}
AUHez ge ¥ pHY £2 2xoA &40 YeEtAw
2Y3E ELEA 0] free enzyme Rt €53 ¥ 107%29 A
Z2% g4¢ Jehdda B3 (Carrara, 1994). £33 At
7t EA 9 429 lipoprotein lipase®] chitosan B 143
Aol free enzymeol ¥]3te] oF 40% 9 4L vehln pH ¢
LE A, BEA FAA WS 58 237 YEHUL Tioy-
ama % (1994)¢] 2HE 3}

Chitosan® 2R AL S FAZANY 7154E A3 g2
Tl dAM AEHe F3le] & AHE-HE amyloglucosidase
BELE FHAT A% 2AHFE AXEY, free enzymed] DT
233 7tedRe nRsaLe FUEY 2 A4F ez
o 8498 5& vy, ofgd, 449 AATAAM AHE
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1. dEx=

AYe] ALEG E& A (Chinonecetes japonicus)E 7%
9T AAAGY FATTRANA AriHE A EFRE
g 3% AEd & Rad § 2 o EEE AAGL 4
3ol 50Tl A EFHZE U 20 mesh BE 272 EH3A
2 BAFAS AHEE g4 FIELY UZE<QA amyloglucosi-
dase (3FY AMG, NOVOil) & AHgstgion s49 84354
Agd Agsold 7122 Bnitrophenyle-D-glucopyranoside
(NPG, SIGMA chemical co,USA)e1® T F39 AZYREE
& Ahe &55 5 4% AEALEE RN O, 9%
A4F7 g3 FH (YRZLFE 95%vv)S Adste TXF, 7

#3574 FUHAY A AE 34 S AgAAA ALY (F)].

2. Chitosan microbead (Ch.B)2} M=o} 49 T1H3|

20 meshB 2] % chitin (Park, 1995; Baik, 1995)-% A}&3to
Az= oA chitosan (BorM LT 80%)E 4% (vv) 2AHE
5, 4% 59 chitosan® o] HESF ¢ o, 4% 4 &7i7
A& A o] 9% ¢ 05mmY IR E IR =& T3
10% NaOH&9 (£ 2 50% ethyl alcohold AM) ol AAAZ
g FA, YN d&For A g dojad &
A By (Seo G, 1988). ChBol 48 A 3AF7] 9
&te] WA HEA 9 microbead?t FHATA 93 FH S =
4 9= spacer A& (Fig D& AA® H, °]F spacerd
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Succinyl anhydride(1.5g)
Chitosan microbeads(Slg in 50ml of ethanol)
Stir at ZSLJ for 16h.
Filter
Wash with pure water
Wash with dioxane
Filter

50m] of dioxane mixture |[with 0.0IM N-hydroxysuccinimide
& 0.02M dicyclohexylcarbo|diimide(DCC) 2. 5g of Ch.B

Stir at 25C for 16h,

Wash with methanol

Wash with djoxane
Wash with isopropyl alcohol

Filter

Chitosan microbeads connected with the spacer

Fig. 1. Flow chart for the preparation of chitosan microbeads-
connected with the spacer.
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1. Chitosan microbeadsol| 0|8t §420| 11X 3}

Chitosan® ©] 43l AZE H7F 37]7} 1.2 mm? microbead
o 229 nPI}E A3 AMGEHE 1 mg~10mg/nt Aol 9]
AN 1 mgmie) HFo2 AE3HA 100mgS chitosan beadol
WA 7) 5, chitosan bead®] 93t 13 HoRA ThY ¥&
£ Fig 29 YEIWTh 1521 5] whEHAF 6mg/m 29
EALA7A HRA FEF AAIRHREY FNE AAGAT
o) ¥ WEELFEY FUldE B AY 9T FF 1
Hges Ueln glo] & A E41AsE 98 27
AMGEY9 FEE 6mymlzE HAA3H

2. 1HsigLo BY

(1) Free enzymeo] W nA43a49 4UHEAT

nRFEL FUELS TAXEE Fig 300 Wvebd viebgo] v
¢ (55C), W-3-A1ZE (15 min) ol A free enzyme €49 97.8%
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Fig. 2. Effect of the initial concentration (Eo) of AMG on the
surface concentration (SC) of AMG immobilized into
the chitosan beads.
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of Z3t1 Qe Ao eyt 548 nAdFozA nAs
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Fig. 3. Effect of the temperature on the relative activity of
NPG hydrolysis (pH 4.2).
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Fig. 4. Effect of pH on the relative activity of NPG hydrolysi-
sat 55C,
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Fig. 5. Effect of heat treatment on the residual activity of the
free and immobilized AMG.
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Fig. 6. Kinetics of thermal inactivation at 70 C for the free

gm)d immobilized AMG (hydrolysis of NPG, pH4.2, 55
C). :

Table 1. Thermal inactivation rate constant, k, for the free
and immobilized AMG at 70C

Code

Free AMG
Immobilized

K (mir.™")
6.36X107"
4.54X10”

Table 2. Degree of saccharification of dextrinized starch solu-
tion (pH 5.4) by the free and the immobilized enz-
yme for 1hr

Temperature Free enzyme Immobilized RA*
() (=FE) (%) enzyme (=1E) (%) (%)
25 882 372 422
35 889 469 528
45 89.5 524 585
55 90.2 _56.5

. 62.6
*RA : Relative Activity= %X 100 '

254 4979 £ free enzymedl ¥ AHo2 & Ao
2 Ygyt. Free enzymed) et A3 EA S FiEA o) 3ol
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2L Roigs (1995)0] 7122 A vlad 2 Akge] FARE LA S
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Fig. 7. Degree of saccharification of dextrinized starch by the
free and immobilized AMG at pH4.5 and 55C.
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s 84937 g oz ¥4aL HEAFYAA qFoz
AHEHRAL Qe B3ELQY amyloglucosidase® B Aol
93 RARE ANE, gHNA wEzAdN Y GHUIAE free
enzymed} vl d Bgon MAFHAN ALGHAARL Qe I
SAELd dig S ANl BLRHEE A FARA
9 chitosan HEMERS AES A, AZXEHoA chitosan
bead®] FAE % 12mm FERLH 1AHFAY AMGY Fx
6my/ne7t Ho ALz ¢ ojAY FE Frldx BF
s A 93T #&9 13¥3&¢ e pH 428 001
M sodium acetate@5 %, ¥h&-2 % 55C, 15 min® ZANA free
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598 RAog Ueygt uAsaLe HH FH2AL pH 42
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