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Antimutagenic Effects of Extracts of Curry Powder and Its Individual Spice
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Abstract

Antimutagenic effects of extracts from curry powder and its individual fourteen kinds of spices, were
investigated by Ames test. The antimutagenic effects against a direct mutagen, 2-nitrofluorene(2 -NF), and two
indirect mutagens, 2-anthramine(2-AT) and 2-acetamidofluorene (2-AF) in the S. typhimurium TA98 were
tested. For the 2-NF, the antimutagenicity of cinnamon, fenugreek, fennel, ginger, clove, turmeric and celery seed
were determined as 42, 38, 32, 28, 24, 23 and 20%, respectively. The antimutagenicity of clove against the 2-AT
was the highest (116%), and followed by the order of celery seed (103%), cardamon (100%), red pepper (99%),
cinnamon(92%), cumin(83%), ginger(82%), fennel(82%), coriander (71%), nutmeg(68%) and turmeric (55%).
The results also showed that the antimutagenic effect of clove against the 2-AF was superior to other spices. In
case of curry powder among more than 10 kinds of spices, the antimutagenenicity against the 2-AT and 2-AF
showed 23% and 6%, respectively, but no effect was observed against the 2-NF.
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Table 1. Reverse mutation test of extracts of curry
powder and its spices in Salmonella typhimurium TA98

Revertants/plate
Treatments

0.05 mL 0.1 mL 0.2 mL
Spontaneous 35.0+7.2"
Curry powder 333432 30.0+8.0 20.3+45
Cardamon 34.7£35 18.7£2.5 21.0£3.6
Coriander 31.3+84 36.7+8.4 377142
Red pepper 20.0+2.0 22.7+£4.0 25.0+£2.6
Clove 12.7£2.0 83126 8.3+2.1
Cumin 38.0+2.0 35.0+3.6 357+1.2
Cinnamon 93£15 8.0x1.5 87x15
Ginger 17.0+£2.0 14.0£3.6 13.7£1.5
Nutmeg 21.7x12 21.7+2.1 18.74+3.2
Turmeric 38.0£6.6 523+£25 47.7+59
Fenugreek 22.0+3.6 21.0+2.0 17.0+2.0
Black pepper 363+5.0 343+38 21725
Celery seed 31.0£2.0 353+£38 34.7£3.8
Fennel 22.0£5.6 11.7£5.0 20.01+3.6
Garlic 40.0+£4.0 347155 32.0+3.0

" The values are mean + S.D. of 3 replications.
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Table 2. Antimutagenic effects of extracts of curry powder
and its spices against the mutagenicity of 2-nitrofluorene in
Salmonella typhimurium TA98

Revertants/plate Inhibition rate

Treatments

TA98 (%)

Spontaneous 162+ 44"

2-nitrofluorene 9243+1154

Curry powder 1,468.24272.17* ~60.6+30.3
Cardamon 846.7+ 62.6 87+ 7.0
Coriander 784.0+ 83.9%* 156+ 94
Red pepper 901.8% 46.2 26% 5.1
Clove 712.34£159.2%%x* 23.6+17.7
Cumin 1,028.5£132.2 -11.6x+14.7
Cinnamon 546.0+140.2%** 42.1+15.6
Ginger 675.0+164.7%%* 2781184
Nutmeg 964.24100.3 - 45+11.2
Turmeric 719.8+£199.7** 2294223
Fenugreek 5873+ T3.7%x 37.6x 82
Black pepper 9003 49.9 27+ 5.6
Celery seed 741.5+ 60.2%* 204+ 6.7
Fennel 639.3+ 89.5%** 31.8+£10.0
Garlic 772.3£255.9* 16.9+30.3

" The values are mean+S.D. of 6 replications.

? Significantly different from the control (2-nitrofluorene) at
*p<0.05, **p<0.01 and ***p<0.001 by Student t-test.
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Table 3. Antimutagenic effects of extracts of curry powder
and its spices against the mutagenicity of 2-anthramine in
Salmonella typhimurium TA98

Revertants/plate Inhibition rate

Treatments TA98 %)

Spontaneous 27.5+ 9.1"

2-anthramine 115.0+46.4

Curry powder 95.3+38.2 22.7+435
Cardamon 268+ 9.97%x 100.0%11.3
Coriander 53.0+£18.3* 70.5+20.8
Red pepper 27.8x 9.9% 98.9422.5
Clove 132+ 8.1** 11594 9.2
Cumin 42.3+£11.0* 83.0+12.5
Cinnamon 345+ 8.6 92.0+ 9.8
Ginger 42.7£11.0* 82.2+125
Nutmeg 55.3%£20.1* 68.2+22.8
Turmeric 66.7+19.3*% 54.5+21.9
Fenugreek 118.0+12.3 -3.4+139
Black pepper 113.8+28.5 1.1+32.4
Celery seed 242 +12.5%* 103.4+14.2
Fennel 430+ 4.6* 81.8+ 52
Garlic 90.2+12.0 2844232

" The values are mean+S.D. of 6 replications.
:’Signiﬁcant!y different from the control (2-anthramine) at *p
<0.05, **p<0.01 and ***p<0.001 by Student t-test.

Table 4. Antimutagenic effects of extracts of curry powder
and its spices against the mutagenicity of 2-acetamidofluorene
in Salmonella typhimurium TA98

Revertants/plate Inhibition rate

Treatments

TA98 (%)

Spontaneous 283+ 7.1"

2-acetamidofluorene 134.0+£36.0

Curry powder 127.8+44.2 5.8+42.5
Cardamon 36.8429.27 93.3+28.1
Coriander 243.2+£37.1* - 104.8£35.6
Red pepper 125.5+47.9 7.7+46.1
Clove 9.04 3.0%*+* 1202+ 29
Cumin 773+36.9 54.8+35.5
Cinnamon 17.04 4.8%** 1125+ 46
Ginger 73.3+£30.9* 58.3+29.7
Nutmeg 88.7+£33.9 4334326
Turmeric 127.3£59.7 6.7£574
Fenugreek 128.8+69.2 4.8+66.5
Black pepper 146.0£32.1 -11.5+309
Celery seed 51.2%£27.8* 79.8+26.7
Fennel 87.5+18.1* 4424174
Garlic 121.0+ 3.5 12.5+44.7

" The values are mean+S.D. of 6 replications.

& Significantly different from the control (2-acetamidofluorene) at
*p<0.05, **p<0.01 and ***p<0.001 by Student t-test.
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