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Abstract

The beneficial effects of green tea are attributed to catechins which make up as much as 10-20 %
of the dry weight of green tea leaves. In this thesis, I have studied the relationship between the
chemical structure of catechins and their physicochemical properties using various analytical
techniques, and examined the effects of cyclodextrins (CDx) on the reactivity of catechins.

Results of my work are summarized as follows,

1. Degradation of catechins in aqueous solution was inhibited and their stabilities increased in
addition of CDx.

2. In the presence of B-CDx, the apparent ratio of heat-epimerization of catechins was increased,
which attributed to the decrease a products originating from reactions other than the
epimerization.

3, Tea cream was revealed to form as a result of the staking and hydrogen bonding interactions
between caffeine and the galloyl moiety of catechins. The amount of tea cream was depressed
by adding CDx.

4, The scavenging ability of catechin on the DPPH radical was improved due to the nucleophilic
attack of cysteine or alcohol on the pyrogallo]l moiety of catechins.

5. The A ring and a portion of the C ring of catechins were included in the CDx cavity, and the

cavity size of B-CDx is the most suitable for a snug fit of the catechin molecules.
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DI, REOERBERD 0%BEFLHDTNS. IFFE ISR/ A RO—FETH
0,200 7 xZ)VRA,BA3DDRFEENL THEG Lz Flavan-3-0l ZEABK LT 5.
HFF3, BRICEEGELZZO0HEDE, CRD 241& 3ALOINMAFERE, CERD 3 i
BAETFENIATIVESGLEAL— MDD, HE5VIERER THEINTHEINITE->T
H+EECOETES. TOHRT, RBRCFENDIFERATFE, O-ZTEATF>
[(-)-epicatechin] ((-)-EC), (- H FF > # L — b (-)-epicatechin-3- O -gallate] ((-)-ECg),

—260—



(- EH b 7+ I[(-)-epigallocatechin] (()-EGC), ()-TEHOAFFHL—F
[()-epigallocatechin-3- O -gallate] (()-EGCg) TH3Fig. 1). S LI ID4FEDSE,
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Fig. 1 Structure of green tea catechins
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DNWTIE, BE< DTN/ EINTED, —B/WLZELEXE, ()-EC > ()-ECg >
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MU (CDXNDFEMPBRBEIVEDAA AL EBE L. 2mM DO(-)-EGCg KIEK %
120COERMTM#ALZEZ A, MR 10 2ITBNTERLZO-GCg BERD 40%
Eixolk. £, TOEED()-EGCg DEEFERIIN 40%TH D, ()-EGCg £()-GCg 2
LEOLEDEHBO%THo/. LT, H20%D0FF IEBIERMC/25 Z &
SNERST=. FIT, KBKRIZZ7OFFAMY VEERML, BEMEEIGICHTS
PRERFILE. TOHKE, HIC B2 707FA M) UBIOFOFEEAZRMNLEZEE
i, Bl AR OBIEE%ITEAD U, ()-GCg NDBEMAL BRI 20~30%H 00 L 7= (Table
D. LT, -2 707F A M) DI, BRAFF 2 0RABMMKIEOBKISEIE L,
REMCREZR LI IDRENDDENHESMNEEo T,

Table 1. Effect of CDx derivatives on epimerization of (-)-EGCg (2.0 mM) at 120°C, pH 5.5.

CDx Conc. Converted* Unconverted* Other products
(mM) (%) (%) (%)
none - 38.2 42.2 19.6
8-CDx 1.0 55.8 37.2 7.0
2.0 67.4 30.6 2.0
20.0 68.9 26.7 44
a-CDx 2.0 38.2 38.4 23.4
y-CDx 2.0 40.4 39.1 20.5
Me-8-CDx 2.0 73.3 26.7 <0.1
HP-8-CDx 2.0 67.9 32.1 <0.1

* Unconverted” and “converted” represent (-)-EGCg and its epimer, (-)-GCg, respectively.
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R, HFFLENT 241 > OREREERETHLEMTENMDENRSN, Bicp-2 o
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(5] ZATF>DFTHIVHERERE

BARIIT, FBEERRERLREEEENREDLNTHBD, TN50EE, £hF
FUOOTTPHNEEFERICAKT S, IUHNEEFEOREIZIZ, B HFEMEERS
NTWBI, £0 5%, 1,1-Diphenyl-2-picrylhydrazyl ODPPH)&Z B W= FEIZ LD, A
THFIDIPANEEERBLIE AT 2 (Cys) DFRIMHREZHEL, TOANZX L%
B Lz, TOERE, FL—MATFE, EBEATF O I0BBNI DOHINHEEE
HERL, KIBRICVATA 2 ERFEIRD L, IBITTINIVBEEFEEIEML 7= (Fig. 4).
Fiz, TVIA—NHROBEEER L ZHEITETOHMEBNKEN - 2. KINBKEO HPLC
70 b7 S5 A, 3 DORMERWBEAEIN, LCMS/MS iI2XD, TNSOHEEE
FAELi. TOHR, AT RTNIA—NDBEATF >0 B BBIOH O IVEICH
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flicdl, 2707F2A M) DREMBESBERE NI &0, KAFF 2 r0F
FAMYCEICEFRENRHEERNRBEINZ. FIT, >7O05FA M) AN
FIALERNWTEANTF >0 HPLC 74 2T, TORRIOVHEAERIRILE—%2RED
o, i, 7 THMEHEELIA-BEIARY MVORIEZITY, Y r7O0FFA MY itk
HHTFOUEMNCHEEROKREZESI EATF OO 7 O0FFA M > D{beis &
OEEERH L. TOKR, A7 = (¢

F03, ABBEU CEBANY Yed TG
OFFZX M) COEANIZAESN
THYD, B2 r7O0FF2 kU >
DEAER, hTFFoaEicl
THRETH D EAHBL 7= Fig. 5).
WATF > DIbEEE & OBREIC
DWTIE, ALb—MEhTF 0%
BERATF 2 KD BEWHEERE

U, 2,8 F T X REDTHI 2,82 X Fig. 5 B-CDx/(->EGCg inclusion complex model
HEDOBANEEERZRLZ.
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