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Abstract

Desmutagenicities against 2-amino-1-methyl-5-phenylimidazol4,5-blpyridine (PhIP) and 2-amine-3,8-
dimethylimidazo[4,5-flquinoxaline (MelQx) of tea extracts (steamed green tea, roasted green tea, oolong tea and
black tea) were investigated. Afl the fractions obtained from tea exiracts showed strong desmutagenic activity
against PhiP and MelQx toward S. fyphimurium TA 98 in the presence of the $-9 mix. The crude catechin
fraction exhibited the strongest desmutagenic activity. Among these tea extracts, black tea especially exhibited
the strongest desmutagenic activity and the activity was 76.9~91.0% against PhIP and 92.2~68.8% against
MelQx at a concentration (0.5~1.0mg/ plate) for drinking. The activity of authentic catechins of (-)-EGC, (-)-
EGCg, (-)-ECg and {-)-EC were 79.5%, 60.2%, 46.1% and 43.5% against PhiP, and were 52.3%, 17.6%, 8.2%
and 22.1% against MelQx by addition of 1.0mg/ plate, respectively. The desmutagenic activity was supposedly
due to the (-)-EGCg, (-)-EGC and (-}-EC in tea polyphenols, and the browning materials. The desmutagenicity
was stronger when mutagens were preincubated with 5-9 mix after reaction with black tea extracts than when
preincubated with them after reaction with 5-9 mix. The desmutagenicity of tea exiracts was rather expressed
by reacting directly with mutagens than by deactivating the activated forms of mutagens.
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Table 1. Browning intensities (at 420nmy) of water-soluble, me-

thanol-sofuble and crude catechin fractions obfained
from tea extracts

. Water - MOH-- Crude
Kind of tea soluble sofuble catechin
Steamed green tea 0.15 0.2 0.09
Roasted green tea 0.15 0.15 0.09
Oolong tea 0.27 0.22 0.15
Black tea 0.53 0.35 053

Table 2. The absorbance at 280nm of water-soluble, metha-
nel-solubie and crude catechin fractions obtained
from tea extracts

. Water- MOH - Crude
Kind of tea soluble soluble catechm
Stearned green tea 9.78 8.78 16.79
Roasted green tea 11.54 9.02 17.55
Oolong tea 8.76 8.57 17.76
Black tea 10.01 7.85 16.54

Table 3. Total phenol contents of water-soluble, methanoi-
soluble and crude catechin fractions obtained from

tea extracts {mg/1 003
. Water- MOH- Crude
Kind of tea soluble soluble catechm
Steamed green tea 1.71 2.34 i
Roasted green tea 1.54 1.45 3.68
Oolong tea 0.96 0.98 3.50
Black tea 0.89 0.68 2.00
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Table 4. Catechin contents of crude catechin fraction obtain-

ed from tea extracts {tg/100g)
Division (-)-EC (-)-ECg ()~ E('C ( -)-EGCg
Steamed y )
green fea 754422 N21+£13 1824+16 3877+ 1.3
Roasted ¢ 4000 1183227 2027+27 3635+109
green tea
Oolongtea 70.7£1.0 109.3+09 116141 477.1+ 3.1
Black tea 82.2+26 177.4%30 878+20 629+ 87
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Table 5. Desmutagenic effects of water-soluble, methanol-soluble and crude catechin fraction of teas on the mutagenicity of
PhIP toward Salmonella typhimurium TA 98 in the presence of $-9 mixtures

Inhibition (%)
Kind of tea Dose (mg/plate)
Water-soluble MOH-s0luble Crude catechin
Steamed green tea 0.1 2.8 22.2 1.7
.5 431 64.0 45.9
1.0 72.2 82.8 770
1.5 86.1 86.2 93.8
2.0 93.4 94.6 96.9
Roasted zreen tea 0.1 5.1 20.8 13.7
0.5 49,0 53.6 53.0
1.0 79.7 85.2 86.0
1.5 85.4 88.9 91.2
2.0 939 94.6 >100.0
Oolong tea 0.1 9.1 18.6 20.2
0.5 49,0 65.6 71.6
1.0 72.7 71.0 90.7
1.5 86.8 87.3 94.8
2.0 97.7 93.8 96.8
Black tea 0.1 45 10.8 10.9
0.5 70.9 57.4 76.6
1.0 91.0 93.9 99.0
1.5 91.5 99.0 >100.0
2.0 97.4 99.3 >100.0

Revertants induced from PhiP (400ng/ plate) as positive control were 960 (subtracted spontaneous revertants 28}
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Tabie 6. Desmutagenic effects of water-soluble, methanol-soluble and crude catechin fraction of teas on the mutagenicity of
Mel(Qx toward Salmonelia typhimurium TA 98 in the presence of 5-9 mixtures

Inhibition (%)

Kind of tea Dose {mg/plate)
Water-scluble MOH-soluble Crude catechin
Stearmed green tea 0.1 309 6.2 32.0
0.5 76.9 59.1 78.0
1.0 91.4 78.7 931
1.5 92.1 84.6 94.7
2.0 96.3 92.5 99.8
Roasted green tea G.1 6.7 4.7 209
3.5 52.3 719 62.8
1.0 92.6 84.1 §7.5
1.5 97.2 87.9 95.9
2.0 99.2 96.8 98.3
Golong tea 0.1 5.4 11.7 8.4
0.5 65.2 40.0 61.6
1.0 89.1 69.4 83.6
1.5 95.4 82.8 958
2.0 97.5 96.4 96.6
Biack tea a1 1.9 3190 20.8
0.5 922 64.8 93.0
1.0 5.8 93.0 98.4
1.5 99.4 96.7 29.5
2.0 99 9 99.4 >100.0

Revertants induced from Mel(Qx ZOng/pIate as posmve control were 1,121 {subtracted spontaneous revertants 54}
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Table 7. Desmutagenic effects of authentic catechins on the
mutagenicity of PhIP toward Salmonellz typhimur-
ium TA 98 in the presence of $-9 mixtures

Revertants / plate

Catechins

G1mg 0.5mg 1.0mg
(=) EC 870(33.1) 762(42.0) 743(43.5)
(-)1-ECg 873(32.9) 856(34.3) 711(46.1)
(=)~ EGC 4716(70.2) 395(71.9) 302(79.5)
{-1—~EGCg 597(55.4) 552(59.1) 539(60.2)

Revertants induced from PhIP {400ng/ plate) as positive control
were 1,225 (subtracted spontaneous revertants 51)
Numbers in parenthesis indicate values of inhibition rate

Table 8. Desmutagenic effects of authentic catechins on the
mutagenicity of MelQx toward Salmonella typhim-
urium TA 98 in the presence of S-9 mixtures

Revertants /plate

Catechins

0.Tmg 0.5mg T.0mg
(-)-EC 1,498( 0.0) 1,137(17.2) 1,092(22.1)
{(-)-ECg 1,372( 0{}) 13320 23)  1L,208( 8.2
(=)~ EGC 885(38.7 854(38.8) 676(52.3)
(~)~EGCg  1,349( 1.0 ) 1,266( 7.3) 1,210(11.6)

Revertants induced from MelQx (400ng/ plate) as positive can-
trol were 1,225 (subtracted spontaneous revertants 51)
Numbers in parenthesis indicate values of inhibition rate

Table 9. Changes of desmutagenicity on reaction conditions
with mutagens and crude catechin fraction obtain-
ed from black tea extracts

Inhibition(%)
Reaction conditions
PhIP MelQx
A >100.0 99.5
B 284 69.8
C 96.4 88.7

A1 Mutagens were incubated with $-9 mixtures and sample
at 37° C for 20min

B : Mutagens were incubated with $-9 mixtures at 37°C for
20min and then, preincubated with sample at 37°C for
20min

C : Mutagens were incubated with sample at 37°C for 20min
and then, preincubated with $-9 mixtures at 37°C for
20min
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