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Toxicological Study on Korean Tea Materials: Screening of Potential
Mutagenic Activities by Using SOS-Chromotest

Hyung-Ae Pang, Young Wook Lee, Nan Joo Suh* and Il-Moo Chang*
Graduate School of Public Health and Natural Products Research Institute®,
Seoul National University, Seoul 110-460, Korea

Abstract—In terms of regulatory toxicology, especially for the traditional Chinese
medicines, problems can be arise from a fact that there is no distinctive barrier between
herbal drugs and food/beverage. An example is that many kinds of Chinese herbal
materials have been also used as tea materials in Korea, China, Japan and Vietnam.,

Sixteen tea materials (also used as herbal materials) were extracted with 70%
ethanol and the extract further partitioned with chloroform and water. Those ethanol
extract and fractions were subjected to the SOS-Chromotest to examine potential
mutagenicity. It was found that ethanol extract of Chaenomelis Fructus (Chaenomeles
Japonica Lindley, K[, Rosaceae) and both ethanol extract and water fraction of
Cassiae Semen (Cassia tora Linne, #BHF, Leguminosae) showed relatively high

mutagenic activities in SOS-Chromotest.

Keywords—Mutagenicity « SOS-Chromotest » Chaenomelis Fructus « Cassiae Semen
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*All corresponds should be addressed to Prof. 1.-M. Chang.
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SOS Chromotesto]j = E. coli PQ 37&
ot ,

Luria-Bertani medium : pH 7. 4, 1% bactotryp-
tone, 0.5% bacto yeast extract, 1%NaCl, 20
pg/ml ampicilling A--&3}4 o},

7€k A ez 0.4 M Tris-buffer (pH 7. 4),
B-Buffer (pH 7. 4), 0-nitrophenyl-p-D-galacto-
pyranoside solution(ONPG) 4 mg/ml (pH7. 4),
ampicillin stock solution 4 mg/ml, aflatoxin B 1,
mitomycin C, dimethylsulfoxide (DMSO), g-
nicotinamide adenine dinucleotide-3-phosphate
(NADP), glucose-6-phosphate® +}-&-3}14 t}.

Agst

S93} S9 mixture FFHL

Polychlorinated biphenyls (PCB, 500 mg/ml)
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Table I. Tea materials used for experiment

4354 (Herbal drug name)

B 4 (Scientific name)

B Puerariae Radix

¥ Cinnamomi cassia Cortex
A Chaenomelis Fructus
ZBEF Schizandrae Fructus
#9428 F Lycii Fructus

K% Zizyphi Fructus

%% Angelicae gigantis Semen
BT Cassiae Semen

Z it~ Coicis Semen

EHE Zeae Semen

%}tf‘" Hordei Semen

#1h Eucommiae Cortex

&7 Zingiberis Rhizoma

#iZ€ Diospyrois Folium
T Perillac Semen

£#}E Gynostemmae Herba

# Pueraria thunbergiona Benth.

A A VS Cinnamomum cassia Blume,

235 Chaenomeles japonica Lindley

2 v A} Schizandra chinensis Bailon

FAA R Lycium chinensis Miller

o) V)5 Zizyphus vulgaris var. inermis Bun.
37 Angelica gigas Nakai

A= A Cassia tora Linne

82 Coiz lackryma-jobi. var. ma-yuen Stapf.
&-Z 4 Zea mays Linne

9] Hordeum vulgare Linne

5% Eucommia ulmoides Oliver

A 7} Zingiber officinale Roscoe

A UEA Diospyros kaki Thunb.

E7} Perilla frutescens(L.) Britt

v Z Gynostemma pentaphyllum(Thunb.) Mak.
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S0S-Chromotest®~>

WEuads E ocoli PQ 37 BkE LBulx <
AEAA F 5704 15~1847 et
600 nmof| 4] wWjekale] FE=x s ODLO AL
A=k §94 0.5mlg LB wjx 4.5mlefl 4] o
ol 10M] 54 F 37°o1A 247t F<t Wk A
+3geh,

of wlkal-g 10w A LHe]A 1mlE
ekl LBaj okl 3mlo] Yol 4gezd 4
B A A7 Fo o] wjeke (.4 mly-S 20 pl posi-
tive control(mitomycin C, 0.3 pg/ml), 20 gl
negative control (dimethylsulfcxide, 100%) %
20 pl9) test group(d A~ =& B3, 50mg/ml)

o] ol 9l Ao A2 Stz 3700 A
24 74 ¢k W ek Z e}y, 3.58 ml LBu] x| & o}4
Laoq Amle] HF L3y JA stE F 7% A

0% i FA At

“ﬂ oFol 5?— p-galactosidase 1% #:-E BITE 3k
7} §8 A @ el A 0.2mid g At A=z
S Asidern 7} 0.4 m} O-nitrophenyl-$-
D-galactopyranoside (ONPG) 4943} 1.8ml B-
Buffer &9} A7tk ¥ 1025 547 H
0 25%A AL,

3023%F 1.6 ml Na,CO3 &9 (I M)& A~rtal &
458 37471 5 420 nms} 550 nmol Al

=OD)E E4 3t
Cell density & =4 3} ] 3] 3}e] B-galactosidase
EHE JE S0RAd 3.8ml w)j g 33}
600 nmel| A & FFEE E

Enzyme unit A] 42 vh-§-o] FA o] o8] A%

sk o7

_X,

F

=

L

85
0D 420~1. 75 OD 550
tx VxO0D 600
¢t :ONPG &9 A7} F db-SA G
V . f-galactosidase {EH:E BlEs] AH8-d

culture volume(ml)

Unit=1000 X

RERER R XK

Positive control 2 negative control2| 8-
galactosidase(EC.3.2.1.23) &4 %

SOS-Chromoteste]] A}-£5 = E. coli PQ 37&
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Table II. p-galactosidase activities produced by
positive and negative controls

ﬁ galactosldase act1v1ty(un1t)*

Without S9 With S9
Positive
MMC(0. 3 pg/ml) 358 —
AFB1(0.02 pg/ml) — 320
Negative
DMSO 48 34

% Fach value represents the average of duplicate
experiments.
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Table III, Mutagenicity assay of tea materials,
ethanol extract by SOS-Chromotest
with S-9 mixture and without S-9

Kor. J. Pharmacogn.

Table IV. Mutagenicity assay of tea materials,
water fraction by SOS-Chromotest
with S-9 mixture and without S-9

mixture mixture
ﬁ—galact(osida)s: ﬂ-galactgsidaj%s
. activity(unit . activity (unit)*
Tea materials tested Withont . With Tea materialls tested Without  With
S-9 S-9 S-9 S-9
Puerariae Radix - 45 49 Puerariae Radix B 70 79
Cinnamomi Cortex ¥ K 43 53 Cinnamomi Cortex E 83 68
Chaenomelis Fructus A& I 144 84 Chaenomelis Fructus K 89 61
Schizandrae Fructus F e 70 61 Schizandrae Fructus AT 76 59
Lycii Fructus ieF 51 84 Lycii Fructus e T 85 63

x 48 46
- 63 68

Zizyphi Fructus

Angelicae gigantis

X B 59 69
E B 69 71

Zizyphi Fructus

Angelicae gigantis
Se

Semen men
Cassiae Semen wRET 121 76 Cassiae Semen T 135 96
Coicis Semen B 27 67 Coicis Semen L 73 94
Zeae Semen B ES 41 67 Zeae Semen EBE 77 77
Hordei Semen & ¥ 57 52 Hordei Semen % IF 71 83
Eucommiae Cortex oo 53 50 Eucommiae Cortex o 91 90
Zingiberis Rhizoma & B 80 69 Zingiberis Rhizoma & B 69 68
Diospyrois Folium WO 43 60 'Diospyrois Folium WO 67 78
Perillae Semen BERT 78 59 Perillae Semen RET 98 82
Gynostemmae Herba L ZElE 73 74 Gynostemmae Herba  -LIERE 71 80

* Each value represents the average of duplicate * Each value represents the average of duplicate

experiments.
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Table V. Mutagenicity assay of tea materials,
chloroform fraction by SOS-Chromotest
with S-9 mixture and without S-9

mixture
ﬁ—g'al'actosi('ias‘f
Tea materials tested &g&;ﬁf(uwih
S-9 S-9
Puerariae Radix B R 84 68
Cinnamomi Cortex ¥ oK 12 49
Chaenomelis Fructus & I 59 89
Schizandrae Fructus AT 82 30
Lycii Fructus e 61 66
Zizyphi Fructus x B 46 79
Angelicae gigantis B 56 43
Semen

Cassiae Semen

FHT 65 70

Coicis Semen ERi 68 75
Zeae Semen EEHE 71 84
Hordei Semen Z IF 95 67
Eucommiae Cortex o ouh 74 56
Zingiberis Rhizoma & # 65 98
Diospyrois Folium o 84 76
Perillae Semen BT 72 86
Gynostemmae Herba  -L3EHE 91 92

* Each value represents the average of duplicate

experiments

Table VI. Dose-response study of Chaenomelis
Fructus and Cassiae Semen samples

f-galactosidase activity (unit)*

Concentration Chaenomelis Cassiae  Cassiae
Fructus Semen Semen
(EtOH ext.) (EtOH ext.) (Water Frac.)

4 mg/ml 64 59 81
25 mg/ml 108 86 a7
50 mg/ml 144 121 135
100 mg/ml 433 338 382
300 mg/ml 1,091 545 965

* Each value represents the average of duplicate

experiments.
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