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ABSTRACT: Biogenic amines (BA) are a kind of low molecular weight bioactive amino compounds, and widely
exist in organisms. Biogenic amines are also widely found in natural and processed foods. Moderate intake of
biogenic amines can have a positive effect on the body's physiological functions. But the excessive intake of biogenic
amines will cause discomfort in the human body, and in extreme cases the attack could be fatal. Therefore, the
establishment of sensitive, rapid, and high-throughput detection methods of biogenic amines is closely related to
human health. The pretreatment techniques used in detection of biogenic amines include liquid-liquid extraction,
solid-phase extraction and matrix assisted solid-phase extraction, and the determination methods include liquid
chromatography-mass spectrometry, liquid chromatography, gas chromatography, thin layer chromatography,
capillary electrophoresis and biosensor method. In this paper, the types and functions of biogenic amines,
pretreatment techniques and detection methods were reviewed. Thus it provided a solution for determination of
biogenic amines in food and biological samples.

KEY WORDS: biogenic amines; pretreatment; detection; high performance liquid chromatography-mass

spectrometry
EEmE: (2016-12M-1-001)
Fund: Supported by CAMS Innovation Fund for Medical Sciences (CIFMS) (2016-12M-1-001)
*EfUEE: , , , E-mail: 1gh0603@126.com

*Corresponding author: LI Guo-hui, Chief Pharmacist, Professor, National Cancer Center/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, No.17, Panjiayuan Nanli, Chaoyang District, Beijing 100021, China. E-mail: 1gh0603@126.com



5 , 1597

R 1
1 35 & ,
[2]’
[3] b 9
’ (4] ,
’ [2]
[1],
. i e 5]
2 HYIRRE T RIRERRE.
2, ,
(tyramine) (cadaverine) (trytamine)
(putrescine) (phenylethylamine) (histamine) : 8~40 mg
, (spermine) (spermidine)2 , 40~100 mg , 100 mg
3 (D) : s, 100 mg
;(2) : NE)) , 1080 mg 7 3 mg
, [1]’ ,
, [1]’ 2
F1 SYRREEEIER
Tablel Physiological functions of biogenic amines
DNA RNA
#2 ARERRMXEYEZIREIRAE
Table2 Limitsof biogenic aminesin different countries
(mg/kg) (mg/kg) (mg/L)
— :1000; :300 —
/ 100/ 80 100 —
— 50 —
— — 10
— 200 10
— — 8
— — 2




1598 8

) )
3 SN R AT IR T K
’ [6]
, 32 [ERZERREMRHEFER
, (liquid-liquid 6.12]
extraction, LLE) (liquid-liquid microextraction, 6] 15
LLME) (solid-phase extraction, SPE) _
(matrix solid-phase dispersion, MSPD) ZorbaxSB-C (35 mmx0.5 mm, 5 pm)
31 RRERRBRMEER ’ ;
79.6%~118.7%, 0.05~0.25 mg/L ,
[8,9] Magnes 12l
De Figueiredo [®
, (high performance liquid chromatography-tandem mass
) spectrometry, HPLC-MS/MS) , Cig
) - (high
performance liquid chromatography-ultraviolet detector, ’ ’ ’
HPLC-UV) , ’
80%~110%, ’
Jain @ (molecularly imprinted solid phase extraction,
(high  MISPE)
performance liquid chromatography, HPLC) , (molecularly imprinted polymers, MIPs) ’
) ’ , (31 Lulifski 1)
94.5%,
5 (4- )
, 13 EE} , 113 9 N 85% 30%
, 95%,
Plotka [1%
- 13 , ’
, - Yang [ -HPLC
(gas chromatography-mass spectroscopy, GC-MS) ) N,N’-
, 77%~105%, 4.1
ng/L, Jia 0 HPLC ,
, 81%~105.5%, )
HPLC-UV )

80%~120%, (



1599

3.3 E[GA#HBNEME 2 EEER

Louisiana
Steven 1989
SPE 51 MSPD
CIS
Self 3 MSPD

(high performance liquid
chromatography-mass spectrometry, HPLC-MS),
Bondesil CN-U s

20~100 pg/mL

Calbiani " MSPD
s CN- >
HPLC-MS , 98%~110%,
4 HEYREN TR
, HPLC GC
(thin-layer chromatography, TLC) (ion
chromatography, IC) , (capillary
electrophoresis, CE)
41 HPLC %
, HPLC
HPLC

(dansyl chloride, DNS-CI)
(dinitro benzozyl chloride, DABS-CI)

(benzoyl chloride)

(o-phthalaldehyde, OPA) Dns-Cl1 HPLC
[17] [18]
-20°C DNS-CI 6
.6 [(19]
DNS-CI
Tuberoso 27 DNS-C1 s

2 bl
DNS-CI ,
, OPA
DABS-CI
, -20°C 1
[21]
10
HPLC , 20 min
) HPLC
HPLC-MS/MS HPLC ,
[21,22]
Sirocchi ¥ HPLC-MS/MS
10 9
0.008~0.5 mg/L Magnes %
HPLC-MS/MS , 0.1~5 ng/mL
Liu @I
5 HPLC- )
, 0.02~0.1 ng/mL
, HPLC-MS/MS
42 GCi#*
GC ,
[24]
Awa P4
GC ,

s s

20~350 ng/mL,

Huang (23]



1600

20 min, 5 nglg,
43 TLC*
, TLC
TLC
, TLC
44 1C*%
IC
Favaro %%
s Palermo
45 CE#*
CE Bo
, Li

Cortacero
10

46 H£YIEREEE

[32]

[31]

Romano [
4 , )
1~20 mg/L Fiddes 7
Garcia 7 5
Alonso-Lomillo
[33]
Perez 34
> / /
(screen printing carbon electrode, SPCE)
(diamine oxidase, DAO)/
(horseradish peroxides, HRP)
5 HitSRE
g , HPLC-MS/MS s

&%k

(1 , %,

2016, 37(1): 269-278.

vl ,



1601

(2]

(3]

(3]

(6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

Wang GQ, Yu JS, Hu J, et al. Progress in research on biogenic amines in
foods [J]. Food Sci, 2016, 37(1): 269-278.
> , s . [J1.

,2015, 36(11): 373-377, 388.
Sun X, Yang Y, Gong Y, et al. Research progress in the control of the
biogenic amine in fermented sausage [J]. Sci Technol Food Ind, 2016,
36(11): 373-377, 388.

NMDA
[D]. : ,2008.

Dai HB. Study on the mechanism of histamine and its receptor on NMDA
receptor-mediated neuron toxicity [D]. Hangzhou: Zhejiang University,
2008.
[J1. ,2013, 34(19): 360-366.
Feng TT, Fang F, Yang J, et al. Formation and removal of biogenic amines
in food bioprocessing [J]. Food Sci, 2013, 34(19): 360-366.
Falus A, Grosman N, Darvas Z. Histamine : biology and medical aspects

[M]. Karger: Spring Med Publish, 2004.

[J1. ,2016, 44(3): 396-402.
Yang SS, Yang YN, Li XL, et al. Determination of biogenic amines in
cheese by on-line solid phase extraction coupled with capillary high
performance liquid chromatography [J]. Chin J Anal Chem, 2016, 44(3):
396-402.
5 s , .RP-HPLC 6
1. ,2015, 15(5): 213-218.
Guo W. Zheng DM, Li XD, et al. Simultaneous determination of six
biogenic amines in cheese by RP-HPLC coupled to on-line post column
derivatization [J]. J Chin Inst Food Sci Tech, 2015, 15(5): 213-218.
De Figueiredo TC, De Assis DC, Menezes LD, et al. HPLC-UV method
validation for the identification and quantification of bioactive amines in
commercial eggs [J]. Talanta, 2015, 142: 240-245.
Jain A, Gupta M, Verma KK. Salting-out assisted liquid-liquid extraction
for the determination of biogenic amines in fruit juices and alcoholic
beverages after derivatization with 1-naphthylisothiocyanate and high
performance liquid chromatography [J]. J Chromatogr A, 2015, 1422:
60-72.
Plotka-Wasylka J, Simeonov V, Namie$nik J. An in situ derivatization
microextraction combined with

dispersive liquid-liquid

gas-chromatography - mass spectrometry for determining biogenic amines

in home-made fermented alcoholic drinks [J]. J Chromatogr A, 2016, 1453:

10-8.

Jia S, Ryu Y, Kwon SW, et al. An in situ benzoylation-dispersive
liquid-liquid microextraction method based on solidification of floating
organic droplets for determination of biogenic amines by liquid
chromatography-ultraviolet analysis [J]. J Chromatogr A. 2013, 1282:
1-10.

Magnes C, Fauland A, Gander E, et al. Polyamines in biological samples:
rapid and robust quantification by solid-phase extraction online-coupled to
liquid chromatography-tandem mass spectrometry [J]. J Chromatogr A,
2014, 1331: 44-51.

Lulinski P, Sobiech M, Zotek T, et al. A separation of tyramine on a

2-(4-methoxyphenyl) ethylamine imprinted polymer: an answer from

[14]

[15]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

theoretical and experimental studies [J]. Talanta, 2014, 129: 155-64.
Yang X, Hu Y, Li G. Online micro-solid-phase extraction based on
boronate affinity monolithic column coupled with high-performance liquid
chromatography for the determination of monoamine neurotransmitters in
human urine [J]. J Chromatogr A, 2014, 1342: 37-43.
Self RL, Wu WH, Marks HS. Simultaneous quantification of eight
biogenic amine compounds in tuna by matrix solid-phase dispersion
followed by HPLC-orbitrap mass spectrometry [J]. J Agric Food Chem.
2011, 59(11): 5906-13.
Calbiani F, Careri M, Elviri L, et al. Rapid assay for analyzing biogenic
amines in cheese: matrix solid-phase dispersion followed by liquid
chromatography-electrospray-tandem mass spectrometry [J]. J Agric Food
Chem. 2005, 53(10): 3779-83.
GB/T 5009. 208—2008 [S].
GB/T 5009. 208—2008 Determination of the content of biogenic amines
in food [S].
1. , 2005, 24(2): 115-118.

Dong WF, Li XZ, Lin WX. Study on derivatising condition of biogenic
amines with dansyl chloride as pre-column derivatising agent [J]. J Dalian
Inst Light Ind, 2005, 24(2): 115-118.

[J. , 2014, 35(8):
283-288.
Hu JW, Gao R, Cao MJ, et al. Establishment and application of dansyl
chloride precolumn derivatization RP-HPLC for determination of
histamine in aquatic products [J]. Food Sci, 2014, 35(8): 283-288.
Tuberoso C I, Congiu F, Serreli G, et al. Determination of dansylated
amino acids and biogenic amines in cannonau and vermentino wines by
HPLC-FLD [J]. Food Chem, 2015, 175: 29-35

[J1. ,2010, 10(4): 253-259.

Liu ZF, Wei YX, Zhang JJ, et al. Determination of biogenic amines in
Chinese traditional fermented tofu by a high performance liquid
chromatography method [J]. J Chin Inst Food Sci Tech, 2010, 10(4):
253-259.
Sirocchi V, Caprioli G, Ricciutelli M, et al. Simultaneous determination of
ten  underivatized  biogenic amines in meat by liquid
chromatography-tandem mass spectrometry (HPLC-MS/MS) [J]. ] Mass
Spectrom, 2014, 49(9): 819-825.
Liu R, Bi K, Jia Y, et al. Determination of polyamines in human plasma by
high-performance liquid chromatography coupled with Q-TOF mass
spectrometry [J]. ] Mass Spectrom, 2012, 47(10): 1341-1346.
Awan MA, Fleet I, Thomas CLP. Determination of biogenic diamines with
a vaporization derivatisation approach using solid phase microextraction
gas chromatography mass spectrometry [J]. Food Chem, 2008, 111(2):
462-468.
Huang JD, Xing XR, Zhang XM, et al. A molecularly imprinted
electrochemical sensor based on multiwalled carbon nanotube-gold
nanoparticle composites and chitosan for the detection of tyramine [J].
Food Res Int, 2011, 44(1): 276281
Romano A, Klebanowski H, La Guerche S, et al. Determination of

biogenic amines in wine by thin-layer chromatography/densitometry [J].



1602

[27]

(28]

[29]

[31]

[32]

Food Chem, 2012, 135(3): 1392-1396.

Garcia-Moruno E, Cersosimo M, Costantini A, €t al. Production of
biogenic amine by lactic acid bacteria, screening by PCR, thin layer
chromatography, and high performance liquid chromatography of strains
isolated from wine and must [J]. J Food Prot, 2006, 69(2): 391-396
Favaro G, Pastore P, Saccani G, et al. Determination of biogenic amines in
fresh and processed meat by ion chromatography and in tegrated pulsed
amperometric detection on Au electrode [J]. Food Chem, 2007, 105(4):
1652-1658

Palermo C, Muscarella M, Nardiello D, et al. A multiresidual method
based on ion-exchange chromatography with conductivity detection for
the determination of biogenic amines in food and beverages [J]. Anal
Bioanal Chem, 2013, 405(2/3): 1015-1023

Li WL, Pan YL, Liu Y, et al. Simultaneous determination of eight typical
biogenic amines by CZE with capacitively coupled contactless
conductivity detection [J]. Chromatographia, 2014, 77(3/4): 287-292.
Cortacero-Ramirez S, Arrdez-Roman D, Segura-Carretero A, et al.
Determination of biogenic amines in beers and brewing —process samples
by capillary electrophoresis coupled to laser-induced fluorescence
detection [J]. Food Chem, 2007, 100(1): 383-389.

Fiddes L K, Chang J, Yan N. Electrochemical detection of biogenic amines

during food spoilage using an integrated sensing RFID tag [J]. Sensor

Actuat B-Chem, 2014, 202: 1298-1304.

[33] Alonso-Lomillo MA, Dominguez-Renedo O, Matos P, et al. Disposable

biosensors for determination of biogenic amines [J]. Anal Chim Acta,

2010, 665(1): 26-31.

[34] Perez S, Bartroli J, Fabregas E. Amperometric biosensor for the

determination of histamine in fish samples [J]. Food Chem, 2013, 141(4):
4066—4072.

(FrAEsi 4 £4m)

E&E &I

# ST, Wt B, EEMRT
\: BT RIGKEGE.
E-mail: 13840149878@163.com

FEE, EEHW, B, RS
B[ AREERIGKAE.
E-mail: 1gh0603@126.com



