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Research progress on the determination methods and control technology of
biogenic amines in seafood

LIU Hongl, LI Chuan—Yongz, ZENG Zhi-Jie?, SUN Le—Changl, GAO Hai—Dongl,
CAO Min-Jie', LIU Guang-Ming""

(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China; 2. Xiamen Agriculture Product
Quality and Safety Testing Center, Xiamen 361009, China)

ABSTRACT: Biogenic amines (BAs) are low molecular weight organic nitrogenous compounds bases with
aliphatic, aromatic or heterocyclic structures. BAs can be found in many foods especially in seafoods which are
full of protein and amino acid and are mainly produced by microbial decarboxylation of amino acids. Seafood is
very popular among people due to its unique flavor and rich nutrition. However, the existence of BAs will not only
decrease its quality value, but also have a bad effect on human health such as allergic reactions. BAs can be divided
into monamine, diamine and polyamine according to their composition and can be classified as volatile amines,
non-volatile amines according to the degree of difficulty of their volatile. The common BAs in seafood mainly in-
clude histamme, tyramine, putrescine, putrescine, cadaverine, tryptamine, 2-phenylethylamine, spermidine, spermine,
trimetilamine, dimetilamine. In this paper, the type of BAs in seafood, the latest research of the determination me-
thods of chromatographic, spectral and biological and the control technology of physical, chemical and biological of
BAs in seafood were introduced, and their development prospect was put forward. Thus this paper would provide a
certain amount of scientific theory foundation for the quality and safety of seafood.
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Table 1 Common biogenic amines in seafood
(51
« /0
LDso: 220 mg/kg( ); 630 mg/kg( );
: 8~40 mg; : 40 mg; : 100 mg;
Histamme (167) & ¢ &
50 mg:
LDso: 229 mg/kg( );
Tyramine (175~181) 6mg:4h
( ) LDso: 1750 mg/kg( ); 460 mg/kg( )
Putrescine (158~160)
( ) LDsp: 1600 mg/kg( ); 1250 mg/kg( )
Cadaverine (178~180)
LDso: 100 mg/k ; 1250 mg/k
Tryptamine (137) * elke( ) glke( )
LDso: 175 mg/kg( ); 100 mg/kg( )
2-Phenylethylamine (194~202) 3 mg: ; 6 mg:
LDso: 78 mg/k ; 450 mg/k
Spermidine (128~130) % elke( ) elke( )
LDso: 56 mg/kg( ); 65 mg/kg( )
Spermine (150) 33 mg/kg( )
LDso: 1236 mg/kg( ), 797 mg/kg( )( );
Trimetilamine 2.9) 908 mg/kg( ), 704 mg/kg(  )( )
LDso: 316 mg/k: ; 698 mg/k
Dimetilamine (167) % elke( ) elke( )
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N N i 3.1.3 BT &tk
3 KFERPEYIRRAIE N A (ion chromatography, IC) ,
6 ' , Carmen 4
Muscarella [ 311
42% 2.5 ’ TMA (ELCD)
mg/kg, 6% 100 mg/kg,
8 , LOD  23~65
’ pg/kg Jastrzbska [ IC-ELCD
3.14 FEE#K
31 &gk (thin layer chromatography, TLC)
( ) , Tao 1
s , TLC s
,LOD 20 mg/kg Lapa-Gumaraes [
311 RAR&ERAR &k 9 TLC
(reversed-phase high-performance s -
liquid chromatography, RP-HPLC) LOD 5 mg/kg, 10 mg/kg
) ) 3.1.5 &g wikik
, , (capillary electrophoresis, CE)
(UV) , ,
, Mazzucco ] > 5
RP-HPLC-UV . An ¥ CE
(LOD)  1.50 mg/kg (FLD) (ECL) [Ru(bpy)s*']
,Donthuan ¥ N
9- ,LOD 0.6 092 8.4 12 96 pg/kg
RP-HPLC-FLD ,LOD  0.02~0.5 ug/kg Li Tim [ CE uv TMA DMA
RP-HPLC-FLD s ,LOD  0.04 mmol/L
’ 32 KiEE
LOD  0.27~0.69 pg/L (DAD)
, Gong U7
, RP-HPLC ’
, DAD
g 32.1 &k
8 HPLC
, Patange (201
- ;
312 AdeidE » LOD 15 mg/kg,
(gas chromatography, GC) 10~600 mg/kg > ’ >
10 min s , LOD
Li s Leng (21] N-
GC TMA DMA (aaNAT) N aaNAT
Slemr [ GC ;
Hwang (3]
GC 322 ik

,LOD 5 mg/kg

(mass spectrometry, MS)
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Romero-Gonzélez 1
(UHPLC-MS) fi TMA
, TMA LOD 60 pg/kg,

25 pg/kg Randy %

(Orbitrap-MS) Mazzottil ¥
(MALDI-MS)
8 , -
(CID-MS/MS) (MRM)

,LOD  9.5-20.3 pg/kg Chan ¥
(HS-SPME-GC-MS)
, DMA TMA LOD 0.10 mg/kg
0.15 mg/kg

323 MEEERE

(nuclear magnetic resonance, NMR)

, NMR HPLC
Shumilina 29 'H-B¢C
(HSQC)
0°C 4°7C TMA
Heude 7 'H
(HR-MAS-NMR) K
TAM ,
33 HE¥E
(
)

33.1 AR Rk

Henao-Escobar
[28]

, LOD
(10£0.6) pmol/L  Draisci  **

(8.1£0.7) pmol/L,

LOD 0.5 pumol/L

s s b

332 BRERRE R

(enzyme linked immunosorbent assay,

4519
ELISA)
s , ,LOD ,
, Simon-Sarkadi  ©** ELISA
, LOD 20 pg/kg Muscarella Y
ELISA 311
HPLC

4 EYIRRRYIEFIR R

4.1 HIBIEH

(32 16 d
7.95 mg/100 g, 4.39 mg/100 g,
55.2%
Hosseini 1Y 0 4 8h ,8h
0 4h Chong B4
0°C 16 d 8.31 mg/kg,
25~29 C 16 h, 363.5 mg/kg
Jinadasa B¥ 0 4 7°C TMA
s 4 QC El
17d 100 mg/kg Li B9 36 d
49.82 mg/kg 197.09 mg/kg,
4°C 24d 49.82 mg/kg 219.35 mg/kg,
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Mercogliano (37] ,20d ,
32.37 mg/kg, 132.30 mg/kg, 1“7 , fi% 1%
53.63 175.20 mg/kg, 6d 20 min, 1% ,
y 20 min fi%
Nei B% 35kGy vy , Lorencova %
LOD(10 mg/kg) Ozogul B , Zhang
25 50kGy vy , 12 8 ,
Fan 1% 1.5% 1.5% +1.2%
( ) ,12d 12.92 14.30
100~1000 MPa , 27.41 938 39.18 50.54 mg/kg 25.39
, Kiizeka M 4587 7475 mg/kg Wang PY 10%
300 500 MPa , ,
8 18 d Fuentes [ (NaCI+KCl)
s R NaCl
Gou ™1 500 MPa 5 min TMA
10 min, 10 min TMA DMA
11.19, 15.41 mg/kg 22.16 45.73 mg/kg Kaur s
2 100 270 435 MPa Mah [
5 min, 435 MPa TMA fit
, 2T 35d  TMA 20.50 , 32.6% 78.4% 93.2%
mg/kg 35.13 mg/kg 100.0% 100.0% Gengeelep B4
4 C ,
, , 5% Hu B3
, Yew 43 0.3% 0.3% ,
« , 30% CO,/65% N,/5% O,, 60% 72h 1063.92 139238
C0,/35% Na/5% 0,, 80% CO4/15% Ny/5% O,, 100% CO,) mg/kg 4363.73 mg/kg
CO, ) , , Cai DY 4 pL/L
6.4%, 8.5%, 70.3%, 10 °C 2h,
78.8%  90.2%, Gui Mohan 17! ,
[44] 4 C ,
Goulas (431 1% 2% ,  TMA
40%C0,/30%0,/30%N, 26.1% 49% Feng % ,
, TMA , , 0.2%
33d , TMA Shi B%
42 LR A
, 0.5% 1% 0.01% 0.05%
) ( ( 2% TMA
), , 4.3 HHIEH
146l 60 C 6 h, , ,
94%, 100 C 100%; ,

2.0% +3.0% ,
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Nie (6%
, 48 h
, 128.59 42.02 mg/kg 204.63
176.73 mg/kg Zeng [V
(sl s2), s s
14.6  44.7 mg/kg, 13.9 34.4 mg/kg
16.5 100.5 mg/kg
, ()
Dapkevicius 1
77 5 , Jiang
(63] ,  16srDNA
SWA25 ,
Tapingka %%
(MTGase) )
( ) MTGase
Yerlikaya %%
MTGase R
s 2 glkg  MTGase
(500 mg/kg, R
2 glkg  MTGase

b}
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