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Abstract

Geniposide extracted from Gardenia jasminoid was converted into genipin using B-glucosidase. In
hydrolysis of geniposide, B-glucosidase was immobilized onto CNBr-activated sepharose 4B resins with
glutaraldehyde. Optimal enzyme immobilization was obtained, when 10 U of enzyme and 10% glutaral-
dehyde were used. The V, . of the the immobilized enzyme and free enzyme were 320 mM/min and
500 mM/min, respectively. No significant differences in the kinetic constants, K and V__, values, were
detected between the immobilized enzyme and the free enzyme: the K, values of the immobilized
enzyme and free enzyme were 81 UM and 68 UM, respectively. Furthermore, the enzyme activity and
cross linking of the immobilized enzyme proved to be quite stable during operation.
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AL NEE daUt U AR de 2§
&l crocin &°] FHHO glom HAx E A4
£ FA9) geniposide(Fig. 1A)YE AEHP st A
A 4 ok XA FAAE X REe &) §
8 #WBA iridoid SF}EE 7l 8 o
glucoseE Wol F(Fig. 1B), 13} o}s} ukgAlA
ded ole Folvk YW 71El o] SAAFeioA 4
23 L B F2 o], AFoly e &8
o AVHAHIZ 2 S8HHrt HE ZAoE Hrisw
2l tH(Fujikawa et 1987a;
1961).

E AFold e XANA geniposideE 234, 3L
A3tE B-glucosidaseZ ©)& 7HEESISI glucosed
Hlel W, amino acid®} WHEAIA HMAE dojlie
ddel AP AAAYE A Axr7 A= B-
glucosidase®] I3t FHE HES AN (Fujikawa er
al., 1987b; Jeong¥ Park, 1987). EEME &4 &
= 9 glutaraldehyde”} 243l male G, 243t
FA9] kinetics, 23 TAo] QHPA Fol| B3 =
Abstatt.
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Fig. 1. Chemical structures of geniposide (A) and
genipin (B).
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A AEZ AMSE XAke AFAIRNA FUHAL
2 pdsuth 4F &2, resind} glutaraldehydes=
Sigmadl}4], ammonium sulfater= AmrescoollA], 71 219
ALk YA ES EFA S AHESIT

Geniposide F£&

Geniposide= X&} 50 g& % § chloroform
500 mLZ 1 AJZHY 3 3 &5 AYHEE A
Aggch E& X2 ARAIZL £ methanol 500
mLE 1 AIZHY 3 3] F&3l] ogYg FFatd Y
Z1Z7) (YAMATO, RE-46)2 ZA4dxd § £ &
] AlFAT} olZ charcoall F2AF|2 /9 10%
ethanole ol&3] 4 z}d M A3AT} Charcoalol &
ZE geniposides methanol2 T &&suia 7+
AZ £ acetate buffer (1 mM, pH 5.0)0] E3AA
7142 ARSI CHeElAE B, 1998; Endo$t Taguchi,
1973),
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B-glucosidase® CNBr-activated sepharose 4B resin
o A7) S8 A 4], 001 g& 1 mM9]
HCIZ 10827} swellingdt ¥ acetate buffer(1 M, pH
5002 AFsgch ol7)o) glutaraldehyde® 10% H7t
3t resin WHEAIZ] F(Cass®}t Ligler, 1998) ©] &
Aol B-glucosidase®] ¥& 2z} 1, 5, 10, 15, 20 UH
A A7 F 4°ColA 16 A7 TH3E stk
E2 1UE pH 50, 37°CAIM 1 ¥ &9 1 pmole?]
glucoseE AAsh= AoT Ao, med 24 U
of s|FEchH. FLo Hrte 1AFE Fho
geniposideZ FAUT F Hrisle g49 kgl F
58 ol HAE S glucosed] WS Sy F@Yol
& Qs o128, glutaraldehyde %o 23l
w3lshe ado 3seg dotry] A5 FAd uk
$A17)% glutaraldehyde®] w%=& Z2 1, 5, 10, 15%
2 FA 0.1 g AT 10 U EE F7she
2A3e £YPsHh Ao A A& 713
I 5 F B¢ HgAAD, o)A A 70°CAA
glycinest WH-AIAH HAAE A4t o)FA &)
A AAE AMAE E33T A (VARIAN, DMS 300)
E ol43l 595 nmolA FFEE A I7tE
E =S

13t §4 kinetic parameters

Geniposide &§E2 silica column chromatography
& 58 FAsA. olAE AREL WAIA A
Zholl WE glucosed] W& FUF AFYoz A F3)
o K, & V. & ARG 233 549 AS
BEAE I £A 71-E "7 JgAT
HA FAe dyez e

A8t ga0 oY BN

233} G4 HHAL AR 8 BA 10%9
glutaraldehyde® &4 10 UE XA 2 7143} v
€A17]17] Aol CNBr-activated sepharose 4B resin(
FA)E 5 mLY buffer® A HEHDL 7)H
geniposide 50 mL& VIFHIZ(EYELA, MP-3)E °|&
8l 025 mL/min®] 422 YA A7 HEA
235} Faek whAIZIT o)FA WHgAIZl geniposide
& ¥3¥437/(BIO-RAD, 211002 | mL 4 319
t}. Genipin AA4%e 33 AE o183k geniposide
ZHe JhRs] =R glucoseE DNS Alefd} wb-g
ANA H7F 550 nmellA FFES H3E ARl &
et 243 540 ML A ] &
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4 417 mg (10 U)E 0.1 g8 £ 2AsAZ F
sodium acetate buffer(pH 5.0, 0.1 M)E F&Foeg
EHFAY. FANE FHE bufferS BYFH/NE o
23l 1 mlA 2009 23L& Ak Aol 8o
A 0.1 mL¥ AEZ AFHEZ Lowry methodE ©]-&
slo] FAREE EEEHe Yo Ak ¥ AT
L=

F- R nt-y

B4 =7t 1880l 0|X|l= HE

CNBr-activated sepharose 4B resin(5>x]) 0.1 goll
sl &40 ¥=7) 1, 5 10, 15, 20 UHA & F 32
Aale) vz FgE ZABIUTHFig 2). 49 F
T7F 1 UM 10 UR 271E9Le o 28 549
7t A F7ke AE B 4 AUk 284G 10
U 20 U7HA =28 FVHRAR 32338 549 o
7Ve ZA WskEA ik A7k 549 =L |,
5 UM 2HEE g4 F&E 77 5, 94%E
Rt A7eE &4 <o) 10, 15, 20 URE AT
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Fig. 2. Effect of the enzyme loading concentration on the
immobilized enzyme activity.
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Fig. 3. Effect of glutaraldehyde concentration on the
immobilized enzyme activity.

o) 2A3ste &4e 77t 125, 85, 7.7%2 &84S B
o39lt}. wWalA CNBr-activated sepharose 4B resin
0.1 g2 A% 10 U8 E4E Hrlsle A 3tehe
Ro] &2 TAPPHR] Aeg HARAD.

Glutaraldehyde =7 I1™810]| 0|X|&= L&t

24 3HA] glutaraldehyde®] F=7F 143} mR=
42 A8 Fig 3& ghutaraldehyde®) 5%7}
10%Y o ASE Bio e 10008 iy Y
Wz e ol i JuEe goz yepd AU
o), glutaraldehyde®] FXE7} 1, 5%2 A$iME 10%
Q1 7394 H)E] 302, 62.8%F H|ZA WA et
Hhele) 15%9 FEAME 10% = B8l 101.6%
2 Jel 1.6% S7ksked 230 geiy 2 4
oA A& 31438 Al glutaraldehyded] FEv 10%
o2 ARt

THSIg A kinetic parameters
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Fig. 4. Comparison of K and V.
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kinetic parameters& H| I3[t} Fig 4ollAe} o] T
Astd B4 A9 K, #el 81 uME YR &
FEAE 68 pME WERsT o2 71dd g R
Ao e7t 7R3 iAoz wWaislche A
& HAEn v, 8 A% IS G40 A9 320
mM/min®. 2 YEPGT AF-a4 9 A9 500 mM/min
o2 veRpA 2 Fpol 7k A AL ¢+ 3
th 18Xk o] Ao AL thE 4 de HaE ¥
Asls Y FoE 2 Ao IA WA ¥=
2o 2 AztEti(Subramanian et al., 1999).

183t 522 oY

T3 G0 AL Fig. 594 HEo] ukg9] 3
7t gt me) Aashed olAE U 9= &
A8 27) WHe-F mA R wke-ste] Aol oF 0.04
U gtk o)3& 20 mLY 712& WhEAIZHE 45 0.04
U7t RAadhke We FEA AFAE HAFUh(Fig.
5). st g4 wAAFY S S & 4
PolMe He e BYoA AF3] Be ¥
WZo] HEEAKFig. 6). ©1A-& cross-linking=|*| &
S 84E0] FAEREH AAHRAE Aoz HAR
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Fig. 5. The stability of the enzyme activity.
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Fig. 6. The stability of cross linking bond of immeo-
bilization.

o} 2 ol¥e] EHoMe duide] st diRE 4-
12 pg/mL (69, 119 EYoA= Z4zh 418, 23.5 pg/
mLAtele] ghe BAFuh I3 58 YIE

oy = JE(mg)
VYI(A:)—AE(mg)XIOO
YEZASES
[E=7A 3" &9 %
AE=F7V Bae]

oz AHolspd 27 §4 FFo i 208 B8 YI
F 65%9 e BEoFEth v AA 2Pt
3 AztEloR| & s B gk 21 B389 YIe
94%Z 6%AE AT oA 2AYgst e R
2FA e 4ol vl A sthe AE HAFETh
(Subramanian et al,, 1999; Sadar et al, 1997)
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AP M HALE 37 g e WA
geniposideZ F&3t3 genipin® 2 AJEHE F glycine
& AHgsh=d o] FA¥E& F43 37 A3 1AsE
B-glucosidaseE AME-3ted o] 714 §4& 2ARIA
o H1A Z83Q) 1A AL T s 5
29} ol wpE i) FE AN AF #A 01 g
210 UY &4 AFEA] 125%9] 243 §88 B4
FAqth, & glutaraldehyde®] F=o| W& 13382
W3l ZAL A3 10%9) glutaraldehyde® ARS8 2
o] At AL &  UUTh LA WEse
FAel kineticss= X3 &49 A9 K, @ol 81
UM, V_ gol 320 mM/min, AHR-EAE K, #He] 68
UM, V. #tol 500 mM/min® AHFEA 7ol ¥
3 2 ") Qe Aes UG 28w 233
40 AL ZAIE] 98 gk AR <k
AH S AEs B dn v M e ¢ 7
AATt.
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