<o

FEAXTRREFHRBPRK
CHINA MEAT RESEARCH CENTER

BEST

MEAT RESEARCH

2019, Vol. 33, No. 7 67
Lk

P ) i LTS e 3 R s ) B AT 5 0L i

SKIRA:, ERES, WEW, R H, T/}

(W R R R 2= B b AR 2ARE, BBV W/REE 150076)

B W R AR AR T, AR T R 2 B, H P ARG, AR A SR A
FEALIEVE RV R, 5 2 A ] B P AR G0 0 1 0 R O AT AR R XIS, o AR SRS I 5 2 A 10 42 45
AR FUBE AT 4308, LR ARG KA NG 22 5 . R AT LB AN 2 Wi B 2K, 20 i A [R5 T RE 5
HAN FBABCRZESR, WANES T FIRNAE N BRI DL, O P &l b 23R 1 R R B A FE 8
PR KA -

FHER . AL G PR ] BTk

ZHANG Gensheng, WANG Tiejun, XIE Chunli, NI Xue, DING Yidan

(College of Food Engineering, Harbin Commercial University, Harbin 150076, China)

Abstract: In the high temperature cooking process, endogenous components in meat products are converted into a
variety of toxic compounds, including heterocyclic amines, which contain strong bacterial mutagenic activity and human
carcinogenicity. Yearly increasing consumption of cooked meat products may pose a risk to consumer health. This review
summarizes the recent progress in the development of control technologies for heterocyclic amines with a focus on the
classification and structural variability and formation mechanism of heterocyclic amines as well as the factors influencing
their formation. The control approaches to heterocyclic amines are described from various aspects and their efficiencies are
compared. The digestion and metabolism characteristics of heterocyclic amines in the human body are presented as well. This
review will hopefully provide a theoretical basis for the study of control technologies for heterocyclic amine in meat products.
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732, Sugimura® [ 3 S04 5 W & SH W% R iy 42
N 3-FHE-1,4- I BE-SH-EE 5 [4,3-b]05] W (3-amino-
1,4-dimethyl-5H-pyrido[4,3-b]indole, Trp-P-1). 3-%
F-1-FH -5 H-MEwE H[4,3-b]M| Pk (3-amino-1-methyl-5H-
pyrido[4,3-b]indole, Trp-P-2) . 2-Z3E-6-F 3 —thng
[1,2-0:3°,2°-d]K M (2-amino-6-methyldipyrido[1,2-a:3°,2°-d]
imidazole, Glu-P-1) . 2-ZJ& “HWEIE[1,2-a:3",2°-d] Bk ME
(2-aminodipyrido[1,2-a:3”,2’-d]imidazole, Glu-P-2) .
2-F FH-5- ORI E (2-amino-5-phenylpyridine,
Phe-P-1) . 4-FJ&-6-F3E-1H-2,5,10,10b-PY & ¢ B
(4-amino-6-methyl-1H-2,5,10,10b-tetraazafluoranthene,
Orn-P-1) . 2-& F-9H-MLE[2,3-b]W Bk (2-amino-
9H-pyrido[2,3-b]indole, AaC) . 2-Z FE-3-H &E-9H-
e [2,3-6]05] M (2-amino-3-methyl-9H-pyrido[2,3-5]
indole, MeAaC) . 2-%03E-3- B FE DK I (4, 5-f] W Ik
(2-amino-3-methylimidazo[4,5-f]quinoline, 1Q) .
2-G FE-3,4- T H R BR M IR [4,5-F]1MEMk (2-amino-3,4-
dimethylimidazo[4,5-f]quinoline, MelQ) . 2-Z&#t-3-H
FEIR I FF[4,5-]E %Mk (2-amino-3-methylimidazo[4,5-/]
quinoxaline, 1Qx) . 2-%F&-3,8- — F JEBRME F£[4,5-1]M
SR (2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline,
MelQx) . 2-%(3E-3,4,8- = H FE KM FE[4,5- 7] T ik
(2-amino-3,4,8-trimethylimidazo[4,5-f]quinoxaline,
4,8-DiMelQx) . 2-Z4k-3,7,8- = FZL Rk Jf:[4,5-f %
Ik (2-amino-3,7,8-trimethylimidazo[4,5-f]quinoxaline,
7,8-DiMelQx) . 2-Z JE-1-H 3L-6-2 FL-k e [4,5-b] 0tk
BE (2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine,
PhIP) . 2-G3L-1-F H-6- (4-F2IKFL) BRME[4,5-b]
MEwE (2-amino-1-methyl-6- (4-hydroxyphenyl)
imidazo[4,5-b]pyridine, 4°-OH-PhIP) . 4-Z&%-1,6-
CTORRE-2-H - L H, 6 H- MLV T [3,4-f1 2K TRk -5, 7 -
il (4-amino-1,6-dimethyl-2-methylamino-1H,6H-
pyrrolo[3,4-flbenzimidazole-5,7-dione, Cre-P-1) . 2-%
Fh-4- ¥R P JL-3 8- H LK IME[4,5-A ¥ Bk (2-amino-4-
hydroxymethyl-3,8-dimethylimidazo[4,5-f]quinoxaline,
4-CH,OH-8-MelQx)  2-%2-1,7,9- = FIL IR IE[4,5-g]W
JEME (2-amino-1,7,9-trimethylimidazo[4,5-g]quinoxaline,
7,9-DiMelgQx) . 1M FE AR I IFdr 4 T — LI A
QIR R . 2-% Fs-1- FF L -IBK Mk [4,5-A]1"E Mk (2-amino-1-
methyl-imidazo[4,5-f]quinoline, Iso-1Q) . 2-%(3£-3,8-
TOF KM [4,5-F]E Kk (2-amino-3,8-dimethyl-
imidazo[4,5-f]quinoxaline, 8-MelQx) . 2-%&3#£-3,4,7,8-

DU FH FE- 1K 4k [ 4,5-7] Sk (2-amino-3,4,7,8-tetramethyl-
imidazo[4,5-f]quinoxaline, TriMelQx) . 2-%(#£-1,7-
TR L -BRME[4,5-g M % (2-amino-1,7-dimethyl-
imidazo[4,5-g]quinoxaline, 7-MelgQX) . 2-Z&3£-1,6-—
LIk [4,5-b]MEIE  (2-amino-1,6-dimethylimidazo[4,5-5]
pyridine, DMIP) . 2-%3&-1,5,6-= F JLIKI4E[4,5-b ]k g
(2-amino-1,5,6-trimethylimidazo[4,5-b]pyridine, 1,5,6-
TMIP) . 2-%%-3,5,6-= F EE DKL [4,5-5]0EBE (2-amino-
3,5,6-trimethylimidazo[4,5-b]pyridine, 3,5,6-TMIP) .
2-G FE-1,6- LRI [3,2-e]BKME[4,5-D]
Mg (2-amino-1,6-dimethyl-furo[3,2-e]imidazo[4,5-b]
pyridine, IFP) . 1-FI3E-9H-MtIE[3,4-b]%% (1-methyl-
9H-pyrido[3.,4-blindole, Harman) . 9H-MLNE[3,4-b]M5| Wk
(9H-pyrido[3,4-blindole, Norharman) . 3,4-F4 L4 H-tt
WE[3,2-a]"kMe (3,4-cyclopenteno-pyrido[3,2-a]carbazole,
Lys-P-1) o AN[EIFl 2 2% B0 1) S5 S 7 0 R0 T B 2% A1 AN
M, ZAEKMER RSB (2-% 5E-3-FF 2Lk M 54 14,5-/]
Mk (2-amino-3-methylimidazo[4,5-f]quinoline, 1Q)
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Fig. 1  IQ type heterocyclic amine reaction routes
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