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Mutagenicity of the Essential Oils in Ames Test

Hee-Juhn Park
Division of Applied Plant Sciences, Sangji University, Wonju 220-702, Korea

Abstract — Mutagenic acivity of essential oils was tested using Salmonella ryphimurium TA100 in the presence or absence
of S9 fraction prepared from the mouse liver. Growth inhibitory effect of the oils on the bacteria was measured to warrant
the mutagenic effect. Most oils were found to be very strongly toxic against the bacteria at a high dose (2,000 pg/plate).
At lower doses than this concentration, the Curcuma longa oil was found to be the most mutagenic with S9 fraction whereas
it was not mutagenic without the fraction suggesting that this oil could undergo activation for the mutagenicity by cyto-
chrome P450. However, the mutagenicity of the Eugenia caryophylata oil was disappeared under S9 fraction. Other oils
obtained from Cinnamomum cassia, Chrysanthemum sibiricum, Paeonia moutan, the flower of Artemisia princeps var. ori-
entalis, Allium sativum, were not mutagenic. This result suggested that antimutagenicity assay on the essential oil is nec-

essary for the biological available substances.
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Table 1. Growth inhibitory effect of various kinds of oil in
the Salmonella typhyurium TA100

Essential oil Revertants/plate

(ug/plate) 125 250 500 1000 2000
C. cassia” - - =
C. sibiricum” - - + et At
P moutan’” — — — — S+
C. longa” I U
A. princ. vat oriental”  — - - 4+
A. sativum® - + I i
E. caryphyllata7) - - — - o+

-: No toxic

+: Very weakly toxic (below 20%)

++: Somewhat toxic (20-40%)

+++: Certainly toxic (40-60%)

++++: Strongly toxic (60-80%)

+++++: Very strongly toxic (over 80%)

Plant part: ''stem bark, Zherb, Istem bark, 4)rhizome, 5)hf:rb,
“bulb, "bud

Table II. Effect of various kinds of oil on the mutagenicity
in the Salmonella typhyurium TA100 without S9 fraction

Essential oil Revertants/plate

(ug/plate) 625 125 250 500
C. cassia 94+2" 9741 98+7 -7
C. sibiricum 95+3  94+]1 21246 28944
P moutan 95£3 9712 95+1 20515
C. longa 964  96+1 951 2058
A. princeps var. orientalis 9613 9313 94+1 254411
A. sativum 21044 26719 33245 -
E. caryphyllata 9611 9544 962 819%2
Spontaneous 10511

:Values represent meanS.D. based on three experiments.
'not tested

Table INI. Effect of various kinds of oil on the mutagenicity
in the Salmonella typhyurium TA100 with S9 fraction

Essential oil Revertants/plate

(ug/plate) 62.5 125 250 500
C. cassia 93+1 932  88%2 -
C. sibiricum 93+1 9543 9612 21047
P. moutan 96+l 91l  93x2 115£12
C. longa 961 9512 20419 1246%11
A. princeps var. orientalis 1003 97+1  92+1 228%14
A. sativum 973 181+12 293%1 -
E. caryphyllata 96+1  96+1 9443 15548
Spontaneous 9512

;) Values represent meanS.D. based on three experiments.
'not tested
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