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Table.l Tannase reactivity towards various polyphenols

Compoundsl) Contents Tannase GA yield Detected compounds
MW [ng] _ [nmol] _reactivity” [wiw %]

CG Flavan-3-ol 4424 1912 4322 O  3259+028” GA+CT

ECG Flavan-3-ol 4424 2056 4647 O  31.72+045 GA+EC

GC Flavan-3-ol 3063  179.6 5864 x GC

EGC Flavan-3-ol 3063 1956 6386 x EGC

GCG Flavan-3-ol 4584 1916 4180 O  3204+051 GA+GC

EGCG Flavan-3-ol 4584 1856  404.9 O  3231%0.50 GA+EGC

EA 3381 1355 4008 x

TGG gallotannin 7886 1864  236.4 O 6193144 GA

PGG gallotannin 9407 2344 2492 - O 6147+136 GA

TA gallotannin 1000 O  8542¢138 GA

Food additive TA 1 gallotannin 1000 O 8268362 GA

Food additive TA 2 gallotannin 1000 O 71995+221 GA

Polyphenon-100 green tea polyphenol 204.4 O 23.58+1.28 GA+GC+EGC+CT+EC

1) Abbreviations are: CG, (-)-catechin gallate; ECG, (-)-epicatechin gallate; GC, (-)-gallocatechin; EGC, (-)-epigallocatechin;
GCG, (-)-gallocatechin gallate; EGCG, (-)-epigallocatechin gallate; EA, ellagic acid; TGG, 1,2,3,6-tetra-O-galloyl-B-D-glucose;
PGG, 1,2,3,4,6-penta-O-galloyl-B-D-glucose; TA, tannic acid; GA, gallic acid; CT, (+)-catechin; EC, (-)-epicatechin.

2) To the test tube containing each compounds, 5 mL of 0.05 M citrate buffer (pH 5.5) and tannase (50 U) were added,

and the mixture was incubated at 30°C for 2 hrs. Tannase was inactivated by addition of 0.5 mL of 1.0 N HCL

After evaporation to dryness, the residue was dissolved in 2 mL of methanol and the hydrolyzate was determined by HPLC.
3) Data are meanstSD for 5 trials.
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Table.2 Excretion rate of TA and its metabolites in urine and feces (% of total)

Compounds Excretion rate [% of total]

In urine In feces

0-5.5 hr 55245hr 245-54hr  0-54hr 0-24.5 hr 24554hr  0-54hr
TA 4948+£147  13.26£1.88  62.74%2.36
GA 0.00£0.00V  0.01+0.00 ND? 0.010.00 0.1620.02  0.03+0.01 0.19+0.02
4-OMGA 0.0230.00  0.07+0.01 ND 0.10+0.01 ND ND ND
PY 0.00£0.00  0.24+0.13 ND 0.2420.13 0.02+0.01 ND 0.02+0.01
RE 0.00+0.00 1.87£0.65  0.18£0.05  2.06+0.70 0.65£0.04  0.10+0.01 0.760.04

Abbreviations are: TA, tannic acid; GA, gallic acid; 4-OMGA, 4-O-methy] gallic acid; PY, pyrogallol; and RE, resorcinol.

1) Data are means =SEM for 6 rats.
2) ND, not detected.
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Table.3 Excretion rate of GSP and its metabolites in urine (GSP 1.0 g/kg)

E ion rate” (w/w % of total)

in urine
Conpound® 0-4.5 hr 4.5-25 hr 25-49 hr 0-49 hr
GSP
CT 0.027+0.007 0.024+0.006 0.005+0.004 0.055+0.014
EC 0.019+0.005 0.0170.005 0.004+0.003 0.040+0.011
3-OMCT 0.024+0.006 0.053+0.009 0.01120.005 0.088+0.013
3-OMEC 0.019+0.003 0.038+0.008 0.015+0.003 0.071+0.010

* Data are means+SEM for 6 rats.

® Abbreviations: GSP, grape seed polyphenol; CT, (+)-catechin; EC, (-}-epicatechin; 3“OMCT,
3-O-methyl-(+)-catechin; 3'“OMEC, 3'-O-methyl-(-)-epicatechin.

¢ ND, not detected.
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Table.l Estrogen-like Activities of Phenols

Compound C(Tr;:::;‘z;a:l.o n Indu.ced ,:E::r;;!:
Maximum Activity| Units g
(M) ao°m)
Phenol >10° - —
4—tert—Butylphenol 107 95 17.3
4-sec-Butylphenol 3x107* 374 68.2
3-tert—Butylphenol >107° - -
2-tert—Butylphenol >107 - -
2-sec —Butylphenol >107° - -
4-tert —Pentylphenol 107° 126 23.0
4—tert ~Qctylphenol 107° 170 31.0
4-n—Octylphenol >107° - —
4-n-Nonylphenol >107° - -
Bisphenol A 10° 164 29.9
17B—Estradiol (10™® 548 100

0000000000000 000D0o00DoO0oon
0000000000000 000000000000
0000000000000 00000000o0ooo
0000000000000 0ADODOODOOODDOO
0000000 000000o0oo0oooooon
10 MO 178000 0000000000000000
0000000000000000000 40seciO0
0000000030000000006800000000
00000D040tertI0D0000000DO0O 10000000
000170000000000040tertlD00000
O00O40tertiD00000000DO00DO0O0DOO0DOO
OO0ADDO10000000000003100230000
00000000000000trt0000000O
0000000000000 000000000000
0100000000000000000000000
0000000000000 000000000000
0000000000000000000000 tertd
0000000000000000000e00000
0000000000000 000000000000
000000000000 000000000secOO
00000000 O0000000000000000
0000000000000 000000000000
0000000000000 0000000o0oooog
0o0ooooooooooo
000000000000000000000000
0000 TwolHybrid SystemOO0O0O00OO0OOODOOO
0000000000000000000000000
oocO3CcO000N0nN0nonoonoooooonag
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000 000000000000
0000000000000 000000000000

oobooooboooboooboooooooooo
oobooooboooboooboooooooooo
od
coboooooooooboooboooooooood
oobooooboboooboooooooooooogn
oobooooboboooboocoooboooooooogno
oobooobobooobooooboooboooooboogo
oobooooboocooboocooooobooOooooOon
ooooooooooobooooooooooomoo
oobooooobooooOoooooooboooooooo
ooboooooboooobooooooobooooooon
ooboooooboboooboooooooboooooogon
ooboooooooooooon

200000000000 DOOOOOOODOOOOOO
g oooooon
Uy g o

gooooooooooooooooooooooon

gooooooooooooooooooooooon
gooooooooooooooooooooooon
0odooooboooboooboooboOoonodttertin

DO0D0000000o0OooO0oOoOd4itertiooonoog

oo0ooooooooooooooooooooogg

O0oo0ooooooooooooocooooogg

0000000000 TwolHybrid SystemO O 00O 0O

O0o00oU00ooooooooopooooooooooo

0o0o0oUodooooooooopoooooooooog

00o00U0o0ooooooooooooooooood
00o00U0o0ooooooooooooooooood

oooooooooo

300000000oooooooon
0O0000D0ol00O0DDO0OO0DOOOmMIODOODO
0000O00O0pl00O0O0O0DO0ODODO2200000
0000000000 440000000000000
000000000000 D0DO TwolHybrid System
O00DD0000Fg200000000220000
0000000000000 000000000onono
00oO0Odpl00O0O0O0D0O0D0O0O0DO10°MODO 3% 107
MOOOOOOOOOOO0OO0O03x 10°MO000000
0000000170 0000000010°*MOOD
0000359000000000010000000000
000Omi00000000000010° MO0 10° M
0000000D000O00O0OD10MOOO00000
00000000000000440000000000
O0oo0o03x 10°MOD0 10 MOOODODODODO3x 10%
MOOOO17p000000000010® MOOOODO
0055900000000000000000000O00



goooooooooooooooooobosooobooooboooboomoDb200000114000 103

HO

o-Hydroxybiphenyl Bipheny!
oH OH HO

m-Hydroxybiphenyl 2,2’-Dihydroxybiphenyl

p-Hydroxybiphenyl 4,4’-Dihydroxybiphenyl

Fig.2 Structures of biphenyl derivatives

0000000000000 pl000OOOODOOOO0
0004400000000000000000000
0000000000000000000000000
0oooooooon

000000000000 000000000000
0000000000000000000000000
000000000100 S904 mM MgCl,O 16.5 mM
KCLO 2.5 mM Glucosel 60 phosphated 2 mM NADPHO
2 MMNADHO 50 mM NalPO,0pH 740000000
0000000000000 00000000000
000000000000 0000000000000
S90 05600 00000000000000O0O0000O
0000000000000000000000000
0000000000000000000000000
000000000000000000000 Table.2(
0000000000000000000000000
000000000000 O010*MOOOD 178000
000000000000 0000000003300
00000000000 000000000mI0OO
00000000 pl000D0D0D00D00ODO 4,40
0000000000000000002400 24400

35900 758005590 010710 000000000
oobooooboboooboooooooboooooogo
oobooobooooooooooooooooogo
oobooobobooobooooooooooooogo
ooboooobboooooooooooooooogn
ooboooooboboooobooooooooooooogoo
ooboooooboboooobooooooooooooogoo
oobooooooooooocoobooOooono

400000
gdotdtdbdaoddoooooooogooogg
0000 TwolHybrid SystemOOOOOOOO0O0OO
gogbobooobobooobooobooobooobbo
goboogoobcboscononogoobonpoooooog
gogboboobooobooobooobobooobobo
gogbobooobooooboooboooboooboo
gogboooboobooood

oooooo
10 J. Nishikawa, K. Saito, J. Goto, F. Dakeyama, M. Matsuo,
T. Nishihara, Toxicol. Appl. Pharmacol., 154, 76-83
(1999)

oz0200000000000000000C0COOOO
CO0o0O00ooboOoOoOonONPSS mRNAODOOOO

ooobooooooocooobooono

oooo
gboboboboboboboboboboobgoo
gobobooobobooobboobboobboobbg
gobobooobobooobboobboobboobbg
gobobooboobooobobooobboobboobobg
O000000BALB/3T30 020000000000
2000000inviroDODO0O0ODDOOODODOOOO
oooooboobooos3gooooboogoobooog
12000000000 bOobOobOoOooIsImuoon

Table.2 Estrogen-like Activities of Biphenyls

Compounds Excretion rate [% of total]

In urine In feces

0-5.5 hr 5.5-245hr  24.5-54 hr 0-54 hr 0-24.5 hr 24.5-54 hr 0-54 hr
TA 49.48+1.47  13.26+1.88  62.74+2.36
GA 0.00£0.00”  0.010.00 ND? 0.01+0.00 0.16+0.02 0.03+0.01 0.194+0.02
4-OMGA 0.02+0.00 0.07+0.01 ND 0.10+0.01 ND ND ND
PY 0.00+0.00 0.24+0.13 ND 0.24+0.13 0.02+0.01 ND 0.02+0.01
RE 0.00+0.00 1.87+0.65 0.18+0.05 2.06+0.70 0.65+0.04 0.10+0.01 0.76:+0.04

Abbreviations are: TA, tannic acid; GA, gallic acid; 4-OMGA, 4-O-methyl gallic acid; PY, pyrogallol; and RE, resorcinol.

1) Data are means +SEM for 6 rats.
2) ND, not detected.
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