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Recent scientific investigations revealed that the carcinogenic potentials of the some
components which were derived from food and food contaminants as well as the
antimutagenic and chemopreventive activities of resveratrol, a natural product derived
from grapes and curcumin, a component of tumeric “curry” foods. The main food
mutagens found in cooked meat products are heterocyclic aromatic amines (HCA).
Several of them have been tested in long-term animal studied and shown to be
carcinogenic in rodents and nonhuman primates as well as in human epidemiological
studies. From a health point of view, it is desirable to reduce or prevent the formation
mutagens/carcinogens. Therefore, a deeper understanding of the precursors and reaction
conditions for mutagen formation during normal cooking process is very important.
Thermic mutagens identified in cooked meat, fish, and food-grade beef extract, soybeans
are 1Q, MelQ, MelQx, 4-MelQx, 4,8-DiMelQx, 7,8-DiMelQx, PhIP, 4-OH-PhIP, 4-
OH-PhIP, TMIP, Trp-P1, Trp-P-2, Glu-P-2, etc. The other food mutagens/carcinogens
derived from mycotoins which were produced during the preservation or harvest of corns
and cereals and from the fermented byproducts (ethylcarbamate). The choice of cooking
method may be used to decrease the amount of mutagens in the cooked meat. Such
precautions are necessary on the grounds both of food quality and of food safety.

Key Words: Thermic mutagens/carcinogens, Heterocyclic aromatic amines (HCA)
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Table 1. Chemical nomenclatures and abbreviations of heterocyclic amines

Chemical name

2-Amino-3-methylimidazo[4,5-f]lquinoline
2-Amino-3,4-dimethylimidazo[4,5-f]quinoline
2-Amino-3-methylimidazo[4,5-flquinoxaline
2-Amino-3,8-dimethylimidazo[4,5-f]lquinoxaline
2-Amino-3,4,8-trimethylimidazo[4,5-flquinoxaline
2-Amino-3,7,8-trimethylimidazo[4,5-f]quinoxaline
2-Amino-1-methy-6-phenyllimidazo[4,5-b]pyridine
3-Amino-1,4-dimethyl-5H-pyrido[4,3-b]indole
3-Amino-1-methyl-5H-pyrido[4,3-b]indole
3-Amino-6-methyldipyrido[1,2-a:3,’2’-d]imidazole
3-Aminodipyrido[1,2-a:3,’2’-d]imidazole
2-Amino-5-phenylpyridine
2-Amino-9H-pyrido[2,3-b]indole
2-Amino-3-methyl-9H-pyrido[2,3-b]indole

*MW: Molecular weights

Abbreviation MW*
1Q 198
MelQ 212
1Qx 199
MelQx 213
4,8-DiMelQx 227
7,8-DiMelQx 227
PhIP 224
Trp-P-1 211
Trp-P-2 197
Glu-P-1
Glu-P-2 184
Phe-P-1 170
AnC 183
MeAuaC 197
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NH, NH, NH,
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N-CH, N-CH, N-CH,
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1Q MelQ 1Qx
NH, NH, NH,
N={ N=( N={
H,C__N N-CH,  Hc N N-CH, HC__N N—CH,
e | X
N N CH, H,C" °N
MelQx 4,8-DiMelQx 7,8-DiMelQx
N
X
| />_NH3
N~ N
PhiP
Fig. 1. Structures of IQ-type heterocyclic amines.
CH, CH,
| XN | XN | XN |N\ NH,
5 Z Z 5z
N NH, N NH, N
CH, CH,
Trp-P-1 Trp-P-2 Glu-P-1
Z >N |N\ NH, |\ Z >N /N\N
I
NI = N
N N” > NH, N NH,
CH, CH, KN/
Glu-P-2 Phe-P-1 Orn-P-1
XN Xy CHs
» »
N™ N7 “NH, N~ N7 "NH,
H H
AaC MeAaC

Fig. 2. Structures of non-IQ-type heterocyclic amines.
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< Ae] A= glutathione S-transferase (GST)ell
olafl A= AL GST A1-18& FEh Aol o]
A 7 A elth Akl 77 cytosolsh g
Zute] cytosol s H|2E wl] 7HA ol A& N-acetoxy
PhIP E3EES vehldleov, diggdwtollA=
PEE A ekt oA o] PhIPe] thAdell tHik A
95jel Mok S Lhebeh®)
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