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A7 a—AKRARY T —E (sucrose phosphorylase, SPase) DPEMEMBIIGIZ L > TR END AU
TRECRUBE (R 7 & B TR B L & T D720, AU L AR OB R A2 E e,
EFENFRRIR Y AT MO H R A MRFT LTz, A7 m— A& PG, (+)-catechin &K MIZ L7
BIAEREND (H)-catechin-glucoside (CG) ZAHE LT, HEH L LY ORI BT 2 BRI
fbEFR, £, 777 F—AREORIEFRDE M D EREBEOBRFORME, 7' b 2BIRL
7 « BORIEINDRIOSHEE & HRAEED 2R R < 5Bl T& 2WE#ME L LT HP-IMG %
BATE, £ LT, PIRERAMEREEEE (350 ml &) Z AV, BURIR 300 ml B DM A= pE 217 72 o 72,
PRI DAY m— R & SPase RIS 2 HEERA LizL 2 A, CG AR L IR
ITENHRR TR 66% Tholo, 2D & LV HEAEMES AT AET VEMET D LN TE,
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INFEFTAIZa—AKRAKRY 77— (sucrose phosphorylase, SPase) D¥Els % F)HA L T,
AV TRECEE A 7 O ST RE E AR A WS L CE 2 Y, oL, 20 SPase 34 DL
REVAVEAT N a—REBTDD ZERHLNERY TO2=— 7 RUSHERER ST
W5, ZHOEFEMEYEIE, BEFEMEZITCDE L TUEREECERS B ~OIGEH L ATRETH
D, INOOAFEEZFERAT HDITIE, AR &AM O SBENREZ B O D VAT ADOREEE
WEBELRD, £, VAT ARROMLREZET D L @ EE L SFICE P RIER 5220,
FEBE, SPase IZ L DEAHAAL TIX, AR THLEMET 7Y ar Ly, fit5hchHrArrn
—ARENENIPEBERRNIEN, ZNETORFTTH-TWD, ZOHAE, Koo
A7 B—AIREIEME LTEFT 2L WO MBERNED, Z L TAZ B —AD T ) a—Risy
IR IV DD D, VRSO T T 7 N—AFKISETICEET 5, £2. PRIFROD
KEZHEIRER VGBI MKGIRIZE DTN —RARLT 57 F—ADERLROLND L,
SETREREENL N,

ZZ T, A u— A& EIK, (H-catechin ZHZEARICLEHEICERSRD
(+)-catechin—glucoside (CG) AFER DM 4 Hs L C, LEAEFERRR/R VAT LOMRF & a0 T,
BN, WEBLOEEYOMELZ EHICIER L, 7727 h—AREORIERMEMZ D Z &%
BEEL LT, A OEIREIT R o7, WRIT, BURRD HEER < BRI fTRE R ARG HEE &
HIAEREW & il C & 2WAERBEOME 21T 572, £ LT, fBk, BEEMEKS 2\ VIEEEL
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I. ERMBELUVAE
1. BESR - AWK
SPase IZ., $LEAE Leuconostoc mesenteroides H>o 7 1 —=1'7 L7z SPase &{n 1% K®EHIHT
BRMBE 1100 (slp-spl-1)  Hk Y OFEREEHR AW, BEITEE O 0HEY ([THEILLT:,
ETORIEL, Fk 7 L — Pz vz,

2. BEREEOWE

SPase JEMEHIE L. HARMIC Silverstein H DL O ICHET TiTo 72, Thbb, A7 n—R &
MR A EE L LR ISIC XD A KT D o-D-glucose-1-phosphate (G-1-P) & % |
phosphoglucomutase & a-D-glucose—6—-phosphate (G-6-P) dehydrogenase ®3:7% F C. nicotinamide
—adenine dinucleotide phosphate oxidized form (NADP*) 7>5 45 U % nicotinamide—adenine dinucleotide
phosphate reduced form (NADPH) % KBt9" % 340 nm O ERE LT, FEARR 2SS K NIR

(3.3ml) OFHAFKIX. 50 mM phosphate buffer (pH 6.8) , 140 mM sucrose, 1 mM EDTA-2Na, 150 mM
MgCl,, 1 mg NADP', 1u g glucose—1,6—diphosphate, 100 u g phosphoglucomutase, 20 units G-6-P
dehydrogenase & 20 1 DEEFRIETH %, 25°COSUSRIEIZIUNT 340 nm ORI 2 ]E L1z, 1
unit 13 ERESUSSAFICI T 2 1 77 IC 1 mol O NADP' % Jiib &t NADPH Z £k &8 D &
LCER L7z, 723, NADPH 0 340 nm (23515 2 WOLAREIE, 6.22X10° M'em™ Z V7=,

3. HPLC HIESM:

FEOHTE LOVE R, NEMHRO HPLC & AV, L FORETITo 7,
717 2 : TSKgel Amide—80 (250 X4.6 mm, i.d.) ~ (TOSOH Co.,Ltd.)
717 KR 35°C
¥ : refractive index
BEHH : acetonitrile-water (60:40, v/v)
P : 1.0 ml/min

£72, (-catechin & CG DI LOERIT, WHHARO HPLC Z MV, BUFORAETIT 272,
%17 & 0 CAPCELLPAK C18 SG120 (250 X 4.6 mm, i.d.) (Shiseido Co.,Ltd.)
717 MR ER
R 280 nm
B EFH : acetonitrile—ethyl acetate—0.05% (v/v) phosphoric acid (12:2:86, v/v/v)

iid : 1.0 ml/min

4. WEBE
Sephadex LH-20 1Z, 7 7 L~ 7 bEA LT, F7-. SP-800. HP-20, # X0 HP-IMG



E, ZZEERTENDIEA LT,

I. #ERELVER

1. EEBXOERYORREL

BRSO AL PE 2 B E T 21213, MEOHRE Z IERICHIRE L. RO A 7 L OB ORI
HB L OWNEZ2 RO RTIT R 60, EAEMTHD CC DHELIERL, 1 20H A7
NEM AR EERIZ RS2, £ 2T, CC DARRISIZEBIT D (H-catechin, CG L& TR D
FPERFAYZE b2 HPLC TR L7z, ZORFOSIGHKIE, 10 mM @ Tris=HCl (pH 7.5) 1 ml (2 300 mg
O sucrose, 6mg D (+)—catechin, 10% (v/v) DAX ) —/b % LT 38 units D SPase Z & ekl
W ChHolz, ZITAX ) —VEMATEBAIL, (H-catechin DEMEMEE BH DT TH D,

ZOFEE 10 BRI T (H)-catechin @ 90%LL LNEE S, CC ~EH SNz, F7-. ZOHA
TAZ =A%, K30%HEE S, 777 b= T a—A ZLafERERIN TN Z
EMRH oz (Fig. 1), b XD, 1947 0% 10 K& L, ROV A 7 LTI,
(H-catechin (X 1[EH LR UEE, £z, A7 02— 30%EMT UL RN Z &2 L7z,

Amounts of (+)-catechin and CG (mM)
Amounts of sugars (mM)

Reaction time (h)

Fig. 1  The course of transglucosylation with SPase on the mixture of sucrose as a donor and
(+)—catechin as an acceptor.

Reaction mixture (1 ml) containing 300 mg of sucrose, 6 mg of (+)—catechin, 10% (v/v) methanol, and

SPase (30 units) was incubated in 10 mM Tris—=HCl (pH 6.9), at 42°C for the indicated time. All

substances were measured by HPLC. Symbols used were: O, (+)—catechin; @, CG; [, sucrose; A,

D-glucose; <>, D-fructose; A, glucobiose.



2. HHEEOBRE

AT CORFFOEC ORFIRBR TIX, A ¥/ — V& SRICHWZ, UL, K 10 BEE#% T
FEOT T M—A, Ja—RA FAaERERIN TN ZERHo, 22T, b
BIZERMDOEFEEZIMZ, R CGAFEEITR I TodIl, AMEEORF 21T/ 57,

FP. Fx ORBEDEARE 10% (v/v) L7225 X5 RIS EER L, 10 FEfE# 0 CG Rk
BAEAE Lz, TORKER, 7 ax) — )V 1 -7 rR ) — 2B W T CG DA/ EIME < B
FEREHEALT DL Tholznd, tMORETIE, TnNEFTHWZAZ ) — L EIRERBEOA
R AR LT (Fig. 2), WIZ, 1-7 18 ) — VRSO ERBEIZ DT, 7 U < IR 10% (v/v) .
10 RSO TO T NT h—RA L T a—ADAKEE EOREMZ 20 % T ~7= (Fig. 3), it
IO ZODOHHIXT A2 A7 B —2ADHTRL, Z OFMEN K EZVIE EFIARY O L% 1
FILTHWBZEEZERLTWD, ZOFER, AF ) — X0 ORBEOIE 5 BSEIERY O 45 %
Mz, FZTE P EAWERIC—FERWERES, L, 72 FUREN 10% (vv) O
AL, D USRI R 70 &, BERDRIGET MM H D 2 & &R0 R Tz
O, TENAREZS% (v/v) ICEREL TUBORBREIT/2S 2 &IZ LT,
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Fig. 2 Effects of various solvents on CG production.

Reaction condition was described in Fig. 1, expect for methanol. Solvents used were: 1, methanol; 2,

1-propanol; 3, 2-propanol; 4, DMF; 5, DMSO; 6, ethanol; 7, acetone.



Sucrose/Glucose+Fructose

Fig. 3 Effects of various solvents on sugar ratio.
Reaction condition was described in Fig. 1, expect for methanol. Solvents used were: 1, methanol; 2,

1-propanol; 3, 2—-propanol; 4, DMF; 5, DMSO; 6, ethanol; 7, acetone.

3. WAEBRDOBKE

RO BWVEREL AT LAEREET 2 720I121F, SN T ORRRE CC 2B L., fHFIH
AIRETR RIS B L 3T 2 Z ENNETH 5, % Z T Table 173 L7 U2 DWERAFIZ L5 CG
L (H)-catechin DENHRZIT/2 o7, TN O ORI, HH (Rr7n—X, 757 h—2_ 7
Na—A JafE) EREET. KEWTERESES,

EJUSE RN ESEIEN

BHIEA R : 2ml

A% : 10 mg CG, 10 mg (+)—catechin in 10 ml water

Wik : SV=2.5

B 2 5.0% (v/v) ethanol stepwise Thb,

ZOFERE, Table \ZRT X 912, HP-IMG BHED M b 0 BIAIRN R <, 10% (v/v) =&/ —
IRETHI 97% D CC BEHEND Z L3572, %D (+)-catechin WIEHEN D3, =% 7 —)b
REZ 6—9% (v/v) EHINLBEET UL, 722 CG & (+)-catechin & X5 L CTHEEINTE 5
Th A9, £, REIGED (+)-catechin 1 Table I2BWTIL 15% (v/v) =X ) —/LIBE £ TOME
FELIVRL TN, 20% (v/v) IRECES2IZENEND Z Lo Tns, ZhbnZ & &
V. HP-IMG BRICEERPOGIRAHE L. FFKEHIC L0 BEEZ TR L. KIZ 6~9% (v/v)
TR ) —NVEBRICCHIEN TH 5 CG Z IR, &%IC20% (v/v) =& ) —VERE VTR
JGD (H)-catechin Z4F, IROFUSIZHWD £ W) ST AT AEHFT 5 Z L3 TE Iz,



Table Effects of various adsorbents on CG production

CcG
(+)-Catechin

Recovery (%)

Adsobent
Ethanol (%) 0 5 10 15
77 23 0 0
Sepadex LH-20
0 66 34 0
13 70 17 0
SP-800
34 60 3 3
0 18 36 46
HP-20
0 37 35 28
0 72 25 3
HP-1MG
0 0 5 38

4. EERAERE L ETROBEE

INETO, WEB X O ORRZE L, AR E B OMEtORs R A2 B E 2 T, 300
ml BUED ISR H CG W D72 DM EEL T2 2 LI L, ZORFHIEY, K
JISHEICRIET B A7 B— AR SPase DEAHUE L, ROSUSICEMT 2 B2 OLNITHI L%
HEgE L7,

FORRIE. 10 mM @ Tris—-HCl (pH 7.5) 300 ml {1 90 g @ sucrose, 2.4g @ (+)-catechin, 5% (v/v)
acetone, L C 12,000 units ¢ SPase & &I Ch o 7o, IGHEREIL. 7 I = 2 MRS 2
B (350 ml %) & AV RUSH T# A YM10 I8 (5353 F# 10,000) 12KV BEFR DB & 2@ NI
L. W@ U7 - 07 F iR, WoERHE HP-IMG (3X38 cm) 7 Hcfli L7z, Kk
V2 & 0 B 5y 2 BN D 10% (v/v) D% ) — VKRR CHINEYN Th D CC 21572, iz,
RIED (H)-catechin 1% 20% (v/v) OTH 7 —)LIKEHRIZTEIUL LT,

Wi 3 A UG E TRV, UG Fig. 4 IR LEZL I ICRRBSD AT u—RA L SPase &, £ L
T, (H-catechin (B L CTiX. @Al 2.4 g TOFNIIMT D2 LI LTz, TR, FNISICE
W, 2.4g D (H)-catechin LV 1.7-1.8 g ® CG 723, EUX &7z (Fig. 4-A), E=BWOEINERIT,
EVEHE THI 65% 72 o 72, BETET D A7 m— A RIISBITIEH O E A b o725, Fig. 4B D
L OITFEH LT 70-80% Th o7, F7=, SPase IEMEI, 1[0 HE THRHIN 90%5% > T ns,
2 [B] B LARRIZAY 70% & 72 o 7= (Fig. 4-C),
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Fig. 4 Continuous production of CG.
Reaction mixture (300 ml) containing 90 g sucrose, 2.4 g (+)—catechin, 5% (v/v) acetone, and SPase

(12,000 units) was incubated for 15 h, at pH 7.5 of 10 mM Tris—HCl, at 42°C.



Acceptor Enzyme

___________ > (#)-C SPase

10,000 cut membrane

HP-1MG
column

‘20% (v/v) ethanol fraction 0% (v/v) ethanol fraction‘

(+H-C " Suc
10% (v/v) ethanol fraction
......... \
Ethanol CG
Fig. 5 Proposed model of continuous production of CG.

Abbreviations were as follows: (+)-C; (+)—catechin, CG; (+)-catechin—glucoside, Suc; sucrose, SPase;

sucrose phosphorylase.

PLEOfER, FOSHBOILRE LR ARIZ LY . BT CC ONHERIHROK T A AL
LM, Fig. 5 IIRT KD REKAERE S AT LEMET HZ LN TE L, DFV ., KIS THRIX
Sy S35 10,000 ORRINEIRIE A @i S, BEFE (SPase) OHSUMENIZE D=, —J7. K&
RN D T % AP S8, WERHE HP-IMG 5 7 At Lz, Aitlick w75
Jyvasid, LA/ r—ATHHDT, PHEGEKE LTHAM L, £z, 10% (v/v) O=
)= ZEVWEDTT7T 7 va ICBRNO CG &5, LT, 20% (v/v) =X ) —NiZ
KVEDTET T 7 vrald, FICRRIED (H)-catechin TH Y, PEZEMAEE UTHFAH L,
DX, BERIIRNICHED, EETHDH A7 r—RA & (H-catechin ZHAHAT HEEE A
PEVAT DEFER LTz, BIET DA a—ALSOFEOERNRIEL 72508, s 244
LI-0I2iE, BEEROBEZBOMASHESERNZ L 0B LEEbR b, EBE. SPase [IK~D
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TREEFERENRDH Y, A7 0—RENADRL I Va—R 757 h—ANERT S, TLT,

WEREL T2 7N a— ZARZRRE 00 T a ZHES AR T Do MKGREEE % B IR IR DK
EONCD LT B, DFED, AEREEOREEZ ENTZTED LNAENIHo TS, 20
. SPase |TABEIRB KT HMMENE T35 < . WM EOBENEEND, £z, A7 r—2X
EHRBIZHNTHNDOT, SEREENL, MR, IV a—2AHaRRISICEDILT T 7 b
—RERBEDLDOT, ZORIETDE T T bR EBRETIZROBRFNEMETH S H, S, F
IR AR E 2 A, —FOA T T Y T A~ D% ) REE(LER TN AT ATH
D, BEROLE EOmT, MOHEERL T AT L& AW EELREER D DX E E RS
AT NIg EOBEI D EAERNTITINEE L 12 A 9,

SRR U 7o BUbE s AR E & A 7 DTG S DB EESR 1L SPase ICfR 5726 D TiE7e\,

TAVE Tl & RPERRRER 0338 L S 4L, BOREIR G BURITKE > TH % < OMERIN & 5, SPase
VS DR EESR 2 O T BOS AR O AEFERENUZ S B OV 2T AR IGH AR TH 5 LB 2D,
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