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Effect of Mugwort Extract on the in vitro Mutagenicity, Desmutagenicity. Sung Lee, Dong-Jin Kwon,
Jin-Young Yoo and Dong-Hyo Chung*. Korea Food Research Institus, Seongnam Bundang P.O. Box 2, Kyunggi
463-420. Korea, *Dept. of Food Science and Technology, Chung-Ang University, Ansung, Kyunggi 456-756,
Korea — Mugwort has been known as a traditional substitutive foodstuff and as showing a physiologically benefi-
cial function to a human being. Therefore, effect of mugwort extract in terms of mutagenicity and desmutagenicity
was investigated to verify its function. Ethanol extract from mugwort did not exhibit any mutagenicity. On the
contrary, inhibitory effects of the ethanol extract were observed on mutagenicity induced by aflatoxin B;(AFBy),
3-amino-1,4-dimethyl-5H-pyrido[4,3-b Jindole(Trp-P-1), 3-amino-1-methyl-6H-pyrido[4,3-b Jindole(Trp-P-2) and 2-ni-
troflourene(2NF) using Salmonella typhimurium reversion assay. On direct-acting mutagen(2NF, 3 pg/plate), etha-
nol extract showed a slight inhibitory effect of 19.7~22.9%, however on indirect-acting mutagen such as AFB1(2
ug/plate), Trp-P-1(1 pg/plate) and Trp-P-2 (1 pg/plate), we observed higher inhibitory effect of 47.9~61.2%, 64.1~
70.7%, 67.4~78.7%, respectively. Step-wise fractionation of the ethanol extract was done by using hexane, chloro-
form, ethyl acetate and water to obtain effective fraction. Among them, hexane, chloroform, and ethy! acetate
fractions showed high inhibition of 63.0~80.0%, 77.5~82.1%, and 68.5~83.1%, respectively on the mutagenicity
of AFB, in Sal. typhimurium TA98. Consequently, these results indicated that mugwort extract contains some

compound(s) which may show desmutagenicity.
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aflatoxin B;(AFB,, Sigma Chem. Co., U.S.A)), 3-amino-
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Fig. 1. Effect of aflatoxin B; on mutagenicity of Sal. typhimu-
rium TA 98
—@—: S9-mix, —< —: Phosphate buffer (pH 7.4)
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Fig. 2. Effect of 2-nitroflourene on mutagenicity of Sal. typhi-
murium TA 98
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Fig. 3. Effect of mugwort ethanol extract on mutagenicity
of Sal. typhimurium TA 98
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Table 1. Inhibitory effects of the ethanol extract of mugwort
on the mutagenicities induced by 2-NF, AFB,, Trp-P-1, Trp-
P-2 in Sal. typhimurium reversion assay

Mutagen 250 pg 125 pg

2-NF? 229+ 4.1¢*9 19.7+ 4.1¢¥
AFB,? 61.3+ 4.1> 47.9+ 41>
Trp-P-1? 70.7+ 413~ 64.1+ 4.1%
Trp-P-2? 787+ 413~ 674+ 4.1

YDirect mutagen

P]ndirect mutagen

YValues (means of 3 samples) are the inhibition rate (%)
a"cValues in the same column with different superscripts
differ significantly at p<0.05 level

*~¥Values in the same row with different superscripts differ
significantly at p<0.05 level
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Table 2. Mutagenicity test of mugwort extract on Sal. typhi-
murium TA 98

. Mugwort 500 pg

Fraction Phosohate buff

! . osphate buffer

S-9 mix (oH 7.4)
Spontaneous 342+ 3.8* 270+ 9.2
Ethanol 287+ 2.3 359+ 56
Hexane 200+ 4.6 383+ 33
Chloroform 400t 17.6 362+ 12.1
Ethyl acetate 320+ 6.2 334% 45
Water 430t 6.1 405+ 31

*CFU/plate
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Table 3. Effect of solvent fractions from ethanol extract of
mugwort on 2-NF(3 pg/plate) in Sal. typhimurium TA 98
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Table 5. Free amino acid contents of mugwort extract

) 2-NFY
Fraction
250 (ug 125 (pg
Positive control 771*+ 75.3° 771+ 75.3
Spontaneous 27.0% 9.2¢ 27.0+9.2¢
Ethanol 598.3+ 39.7¢ 622.0t 55.6°
(23.3%)? (20.0%)
Hexane 520.7%+ 113.2%  701.3% 66.0>*
(33.7%) (9.4%)
Chloroform 574.3% 69.4¢ 610.3t 24.6°
(26.5%) (21.6%)
Ethyl acetate 608.7+ 47,67  753.3% 137.0>*
(21.9%) (2.42%)
Water 1236.0+ 127.5* 1172+ 29.1°
(+62.5%) (+53.9%)

UDirect mutagen

2Values (means of 3 samples) are the inhibition rate (%)
a-dValues in the same column with different superscripts
differ significantly at p<0.05 level

*~¥Values in the same row with different superscripts differ
significantly at p<0.05 level

Pooled SEM=42.79

*CFU/plate

Table 4. Effect of solvent fractions from ethanol extract of
mugwort on AFB, (1 pg/plate) in Sal. typhimurium TA 98

_ Mutagen AFB,”
Fraction
250 (ug) 125 (ug)
Positive control 1108*+110.9° 1108+ 110.9*
Spontaneous 40.3+ 6.9 4031 6.9°
Ethanol 614.3+ 82.6* 381+ 84,04
(46.3%)? (68.1%)
Hexane 253.71 41.6%Y 435+ 98.8*
(80.0%) (63.0%)
Chloroform 231+ 24.9° 280.3+ 35.7¢
(82.1%) (77.5%)
Ethyl acetate 221.3+59.9% 377+ 13.1%4~
(83.1%) (68.5%)
Water 817.7+ 33.1 832+ 45.8°
(23.4%) (25.8%)

YIndirect mutagen

9Values (means of 3 samples) are the inhibition rate

3~¢Values in the same column with different superscripts

differ significantly at p<0.05 level

*“¥Values in the same row with different superscripts differ
significantly at p<0.05 level
Pooled SEM=45.87

*CFU/plate

= 33.7%2 v]eksty
Ho| AAETe =A

Z 2 Ho|) "Iz =4
+2 9vjgit}. o]+ 2-NFo
ik % FEE0 EdHe] JAEIN1I3)e} FARE A

Solvent Content (mg/100 g)

Amino Eth-  Hex- Chloro- Ethyl- Water
acid anol ane form  acetate

Aspartic acid 66.1 0.8 11 164 149.8
Glutamic acid 132.2 0.6 7.8 195 304.2
Serine 23.2 0.5 0.9 7.7 65.2
Glysine 214 0.6 5.0 109 535
Histidine 56 ND ND 40 41.7
Arginine 115.1 1.3 544 47.0 2732
Threonine 167 ND 1.8 36 484
Alanine 45.3 04 4.6 13.7 240.1
Proline 470.7 2.6 84.1 1158 12045
Tyrosine 1084 ND ND ND 249.7
Valine 109.8 0.7 16.6 29.5 357.1
Methionine 164 ND ND ND ND
Cysteine 1534 ND ND ND 626.4
Isoleucine 92.0 0.7 19.1 25.2 346.6
Leucine 577 ND 114 18.8 ND
Phenylalanine 51.1 0.7 19.5 20.7 104.1
Lysine 116.5 40 648 78.7 245.3
Total 1601.6 129 2911 4115 43098

ND: not detected
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