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Lack of Mutagenecity of Green Pigments in Saimonella typhimurium
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ABSTRACT - A greening phenomenon has been observed in some plant foods such as chestnut, sweet potato,
burdock, and others during processing. The formation of the pigments was postulated as reactions of primary amino
compounds with chlorogenic acid or caffeic acid ester, yielding acridine derivatives. Acridine derivatives have been
regarded as mutagenetic agents. For the reason, the bacterial reverse mutation test was carried out to evaluate the
genotoxicity of green pigment using Salmonella typhimurium TA98 and TA100. Alanine, arginine, aspartic acid, gly-
cine, lysine, and phenylalanine were reacted repectively with chlorogenic acid to synthesize model compound. Green
pigment was extracted from sweet potato. Maximum concentration of 2 and 50 mg/plate was tested for the synthetic
green pigments and extracted green pigment respectively, taking bacterial survival, solubility, and color intensity into
consideration. There was no signigicant increase in the reverse mutation either with or without S9 activation system
by any test material. Though further studies with other genotoxicity test system are necessary, both synthetic and
sweet potato green pigments seemed not to cause mutation despite the acridine moiety in their structures.
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Fig. 1. Formation reaction of Green pigment from caffeic acid and
a primary amino compound. Modified and Adapted from Yabuta
(2001).
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Table 1. Reverse mutation assay using Salmonella typhimurium treated with Green pigment

His" revertants/plate
Green
TA100
pigment Doses TA98
(ng/plate) 59 +$9 59 +89
2000 28 +8 21+5 145+ 16 175 +29
G (Ala) 200 202 27+3 153+8 181+20
20 20+1 20+2 137+ 16 175+ 19
2000 21+4 20+3 149+ 10 184 +24
G (Arg) 200 18+2 22+5 149 +20 188 £ 21
20 20+4 22+5 153+ 11 187+ 10
2000 19+6 25+2 140+ 19 168+ 14
G (Asp) 200 18+5 2445 159+ 13 175+ 8
20 22+£3 26+ 6 171+ 17 187 +£27
2000 19+£2 2242 146+ 9 159+ 15
G (Gly) 200 18 +4 22+3 1615 18718
20 21+4 20+ 4 157+ 24 153 +22
2000 19+4 27+6 156 £ 10 177+ 10
G (Lys) 200 23+2 22+4 161+13 156 + 4
20 204 25+5 158+9 188 £ 4
2000 22+5 22+4 163 +£20 189 +23
G (Phe) 200 21+5 22+3 147+ 19 171+22
20 20+3 22+4 160+ 4 171+ 19
50000 21+2 25+7 142+ 11 180+ 11
G (Sweet potato extract) 5000 19+2 22+2 156 £ 23 183 + 41
500 2144 24+4 149+ 12 183+17
Positive 2461 + 151 2235+ 538 1136+ 186 2456 + 323
Negative 23+4 23+4 154+ 19 171+ 19

G : Green pigment

2-AA (2.5 pg/plate) was used as positive control for both strains in pro-activation studies, and 4-NQO (10 pg/plate) and SA (2 pg/plate) were used
in direct mutation studies for TA98 and TA 100 respectively.

Data represent the mean revertants = S.D. The numbers of revertants those are equal or above two-fold of those of negative control are regarded as
the positive response.
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Table 2. Reverse mutation assay using Salmonella typhimurium treated with amino acids and chlorogenic acid

His'revertants/plate

Chemicals TA98 TA100
Doses(ug/plate) <9 5 5 )
Alanine 250 21+6 28+5 172+ 20 176 £ 18
Arginine 250 22+4 21+6 185426 177+ 12
Aspartic acid 250 20+3 23+4 180 + 14 212+ 16
Glysine 250 23+ 6 20+ 7 16714 191 £ 12
Lysine 250 21+7 23+7 189+ 14 189 £ 31
Phenylalanine 250 22+3 22+3 172 +24 145+ 16
Chlorogenic acid 1750 23+4 28+ 6 177+ 10 191 +27
Positive 2461 + 151 2235+ 538 1136 = 186 2456 £ 323
Negative 23+ 4 23+4 154 £ 19 171 £19

2-AA (2.5 pg/plate) was used as positive control for both strains in pro-activation studies, and 4-NQO (10 ug/plate) and SA (2 ug/plate) were

used in direct mutation studies for TA98 and TA100 respectively.

Data represent the mean revertants + S.D. The numbers of revertants those are equal or above two-fold of those of negative control are regarded

as the positive response.
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