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Recent biological and pharmacological studies strongly suggested that plant polyphenols in foods, beverages and
crude drugs have various health benefits. However, still there are chemically uncharacterized polyphenols, especially
those with large molecular weights. The typical example is black tea polyphenols. Four tea catechins of fresh tea leaves
are enzymatically oxidized in tea fermentation process of black tea manufacture to give a complex mixture of the oxida-
tion products. Despite many efforts since 1950’s, major part of the black tea polyphenols has not been clarified yet. We
have investigated the oxidation mechanism of each catechin by employing a newly developed in vitro model fermenta-
tion system. The oxidation was initiated by enzymatic dehydrogenation of catechins, and subsequent intermolecular
quinone-phenol coupling reactions followed by cascade-type degradation of the unstable products resulted in the forma-
tion of complex black tea polyphenols. Besides black tea polyphenols, this review introduces the chemistry of insolubili-

zation of persimmon proanthocyanidins, wood polyphenols in connection with whisky polyphenols, and co-polymeriza-
tion of cinnamaldehyde and proanthocyanidins in cinnamon bark.
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Fig. 1. Structures of Tannins and Related Polyphenols
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Fig. 4. Production of Proanthocyanidin Oligomers from Polymers
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Fig. 5. Structures of Wood Polyphenols and Whisky Polyphenols
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Fig. 6. Structures of Green and Black Tea Polyphenols
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Fig. 7. Oxidation Mechanism of Tea Catechins
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Fig. 8. HPLC of Crushed Fresh Leaves of Camellia sinensis
A : HPLC of 70% EtOH extract of Crushed leaves, B : HPLC after heating (80°C), Q : theasinensin precursors, T : theasinensins.
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Fig. 10. Structures of Epigallocatechin Gallate Dimers
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Fig. 12. Structures of Reaction Products of Cinnamaldehyde with Catechin and Procyanidin B1



No. 8

1129

RINE. LEN->T, EEDY =% cin-
namaldehyde 3L & A L TW 5 RJREMEDY E WY, 82
BT 707 > T 2D Uk A R REM A
U, MEARERR S N804 I —OEN 5
RY X — OREEDHERI X 1TV B A, 8384 K iz o fifi
DEIIZ, WML > TE@ED L ORI —HE T
Wb Lian, fIZERY 7 o/ —IVERRRIT,
TLC ® HPLC THii$ % Z E MR @& FARY
T/ —IVEINETHEODEHIN TN,
HEEDBEFPOFIZIZENINERDZLIZDHDD
bbB. G, RAXBHEENOSKRET2HENH S
DEEDONS.

1. &HYIC
AEEDBFORY 7 1 ) — IV N ORI
HLTWS Z LIRERBEDOFENGRLAZFFL TH
D, Z<OEENAFEINTNS, ZTORNDOF
T, bbb RY v —Wi{bic K sHEE D>
T A I -8R AL, Y £z, RIF
Hssk D BEPEM DRI & B0 U728 U WHSREME R BE RS
Rt DBIFE 217> T %, 8580 HARFUZ BE |ZfE/E
L, BMZTTRS, KoL, Jufa, 5,
d—F 4 27, HARBEHEEA/REELTEINS
FIHESNTERZRY 72/ —=)E, 5 THuRENZ
D= BEREE RIRFEM T 5. Hih KFITHISE S
REANDOEERD 5N TWBHT, BB b
RTS8 & T 5RZDORBMLED, EHEOH
25T, B, T REERERSTOMEE L
W22 ETEOLIRARY 72/ —)LVOHREN:
ZISHALHi BN EHEI NS,

BEE AWM ROZTICEZD, Z<OTHRED
KB JEW 20 b AR R, BPhE R,
T DIEERICHE#BLET. £/, EBITHRICHE
Do TWEWeE < OB HLFMZEE D H
RIZODEDEH LU ET. ZOWEISRE R E 4D
B, FRRARACE T AR AN ZE B Ak, By RO A
YR E IR I TE B ke & OEBNIC K D nTHE &
BolbDTHO ZZITHALEBEL FIFET.
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