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Determination of 9 kinds of biogenic amines content in aquatic products by
tandem ion chromatography-ultraviolet detection
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ABSTRACT: Objective To establish a method for determination of 9 kinds of biogenic amines in aquatic products
by tandem ion chromatography-ultraviolet detection (IC-UV). Methods Fish samples were ultrasonically extracted
with 0.2 mmol/L methanesulfonic acid solution then protein was precipitated with acetonitrile, and analyzed after

filtration through a membrane. The 9 kinds of biogenic amines and coexisting ions in the samples were separated on
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an IonPac CS17 cation exchange chromatographic column (250 mmx4 mm, 7 pm). The experimental conditions,

including eluent condition, column temperature and detector wavelength range, were optimized to achieve optimal

performance. Results

The 9 kinds of biogenic amines exhibited wide linear ranges: Octopamine, tyramine and

tryptamine showed good linearity in the mass concentration range of 0.2-20.0 mg/L, putrescine, cadaverine,

spermidine and spermine in the mass concentration range of 0.02-20.00 mg/L; and histamine and phenethylamine in

the mass concentration range of 0.10—20.00 mg/L; with linear correlation coefficients (r*)=0.9960 and satisfactory

recoveries (83.8%—122.9%). The limits of detection for putrescine, cadaverine, histamine, phenethylamine,

spermidine, spermine, octopamine, tyramine and tryptamine were 0.23, 0.30, 1.63, 1.56, 0.21, 0.26, 1.97, 2.50 and

2.88 mg/kg, respectively. Conclusion This method is simple, eliminates the complex derivatization pretreatment,

and offers excellent selectivity and high sensitivity, making it suitable for the detection and analysis 9 kinds of

biogenic amines in aquatic products.

KEY WORDS: biogenic amine; aquatic products; non derivatization pretreatment; tandem ion chromatography-ultraviolet

detection
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YIRS EAE S TR R g, DI L mIA SR
M s, HAE W R AR UE Dy 400 mg/kg; T HAtAD
FK a2, APk R AN EOE 200 mg/kg.
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i PSR AL | A ER R M e RRER A I, IR TR
H B il K i J (A 2 LA G

AWFFEHE IC-UV [R] NI E K7 it b 9 Fh A= Wl 4
KT IC-UV ZER AR s g B, oKy d b 2 A= Wy fie
F14 [ s 0 A Ty i R Al
1 MEEEE
11 RIS

fsfa . =30, T
ALK (18.2 MQ « em)(3[H Millipore 23 1]); 98% H



554 Mro o, A

SEHIMGLIN 5 IR 18 5 (1 [ IR 2 7K 7 i v O A= W e 5 o 325

fifi ik (methanesulfonic acid, MSA)({Gifal), 4 —ihiRh
(GEBE 99.7%). 2-FKZME(LEFE 98.5%, WiA). fi(4hifE
99.7%)( L 1E SE B B I A R |, ST (a5 4t
ZE[E Sigma 2F]); EREEREREREIE 99.9%) . JHEA,5-1%
TR R, 4l 98.2%) . WREMEER FAEE (LEE 99.9%) . U
IR RS e /KGR SR MR 3R (LB BE 99.1%) . i Jiie 26 g &6 (4 2
98.90%) . FHAMERFRER (LI 99.7%) (1% H Dr. Ehrenstorfer
GmbH A Al).
12 NFE5RE

Milli-Q % & F /K &k 4 4% (£ E Millipore 2 F]);
ICS6000 B F (AL (B A Ml % CD. UV RZE {4k CDS
7.3 B IEAL P R 48) JonPac CS17 234 (250 mmx4 mm, 7

pm). lonPac CG17 fR¥F'#:(50 mmx4 mm, 7 pm)(3 E
Thermo Fisher Scientific 2% #)).
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FEHFRIR 0.01 g T fa R ER | WM Eh iRl | i ek
FRh . JUMe. i ibEREY . 2- KM . WAB MR R ER |
A5 e R R Je (43 3 2 mmol/L MSA SE A £ 10 mL 4
B, 1B, BN 1000 mg/L 9 FhE YRR TR,
—20 °CUkAH TGI8 TR IRAT

KEW R 100 WL JERE . e . RS MER IR ER | K I
ELIRER, 500 pL Ak —EhRE: . KM 1 mL = AL
Mﬁ Mk pe kb ekl | ElRfE AW, T 10 mL 2RI, H

mmol/L MSA Fi B BARZk, TRA) LW N 10 mg/L JEHE |
F'Hﬁ\ WAERE . KEME, 50 mg/L 4% . #K MK 100 mg/L
MFE . WG . BT A B AW, 2~8 CUKA Pl a8 i
TRAE o
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FEIFREL 5 g W M EERAE, A 25 mL 0.2 mmol/L
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133 &iEius
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o IS BRSO B2, FIH Origin 2021 ##47 €438
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R1 MSA BEERER
Table 1 Gradient elution program of MSA

A5} 1] /min MSA ¥ & /(mmol/L)
0~24.0 6
24.0~40.0 6~35
40.0~43.0 35~55
43.0~49.0 55
49.1~55.0 6
2 HERENH

2.1 ELWEMHMKE
2.1.1 AR ARAL

TR REE . PR S R A )
BKZR . U 1 FT7R, 35 CCATIRIN, 2 20 e K Mk g W TR A 34
NES, TETENE, HEakkhEKRK. MEIREZ NI,

1.80 “ 35°C

—
wn
(=]

Wi N AE/uS
s
(=)

0.50
0
-0.20 ; s s .
0 12.5 25.0 375 52.0
1.80 £ B8 B A /min
1.50 40 °C

M o7 {5 /S

12.5 25.0 37.5 52.0

1.80 ¢ LR B I} ] /min
45°C

M 7 {E/uS

0 12,5 25.0 375 520
{4 £4 15} 6] /min

L SN 2. P 3. 4l 4. R 5. TEABREG 6. Kl 7. ok,
K2, 46,
B ARERT 7 e S a0

Fig.1 Conductance chromatogram of 7 kinds of blogemc amines at
different column temperature
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2.1.2 kiR AL
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Table 2 Mode parameters of gradient elution conditions

i 1 B 2 B 3 B 4
(3% 1.2 mL/min) (% 1.3 mL/min) (3% 1.2 mL/min) (3% 1.2 mL/min)
A1) /min e B /(mmol/L) A1) /min e B /(mmol/L) i [8] /min e B /(mmol/L) i) /min e B /(mmol/L)
0~10.0 3~18 0~10.0 5 0~24.0 6 0~24.0 8
10.0~40.0 18~55 10.0~40.0 5~35 24.0~40.0 6~35 24.0~40.0 8~35
40.0~48.0 55 40.0~45.0 35~55 40.0~43.0 35~55 40.0~45.0 35~55
48.1 3 45.0~48.0 55 43.0~49.0 55 48.0 55
55.0 3 48.1~55.0 5 49.1~55.0 6 48.1~55.0 8
1.80
1.50+
] £ 1.00}
g g‘ 0.50
0
X -0.20
0 12.5 25.0 37.5 52.0 0 12.5 25.0 37.5 52.0
P B R[] /min £ B 5} 7] /min
1.80 Rizt3 1.80 X4
1.50+ "
wn
= 1.00 =~
= 100} .
E‘}‘ ©
E 050}
1 [ -
0
-0.20 : ' : . 020 : - - :
0 12.5 25.0 37.5 52.0 12.5 25.0 37.5 52.0

P B sk ] /ming

B B E] /min

2 AIFEW R T 7 R S g

Fig.2

Conductance chromatogram of 7 kinds of biogenic amines at different eluent concentrations
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Fig.3 Ion chromatogram of octopamine, tyramine and tryptamine at different ultraviolet wavelength

22 FHEFER
22,1 LHFedse Bk

FiE 13,1 IR BCH O AR W TR A B v R
JH 2 mmol/L MSA & T fa e . o e R 6 e 1) ot =
WEH 0.2, 0.5, 1.0, 5.0, 10.0, 20.0 mg/L; JEkz. F Rk,
STV P FIURS o 14 BRI E 4 0,02, 0.05, 0.10, 0.50, 1.00,
2.00, 20.00 mg/L; ZHMANZE ZME R BRI R 0.10, 0.25,
0.50. 2.50, 5.00, 10.00. 20.00 mg/L R KR SHRIETAE
VSR . H R 1.3.3 (25 AR ERE 3T, X E AR 9 0 T AR (Y,
nSx min) FAR VA BT (X, mg/L)iFF 7tk a5 .

VIR v R R B I B s, SR S R RN 5 e L, e
M BT 3 X IO A v B T o) O I v B YR AR T W (A 7
T2 T o E U SRR R 4 3%, e 2 WA 3 A

Me bt SN TR B, AR AR A 53
FRAN AW R R

M2 3 G55, 9 FA PR Il A 43 Br O AH DG R 8L
(K FETF 0.9960, 10 FA 45 5 5L e 3 T B 9 2k 1k G &
Y RAF 9 R WS BB 0.21~2.88 mg/kg(JB i . F i
M. KO, Wk, fiE. Hak, B GREREH
FR43+51°4 0.23, 0.30, 1.63, 1.56, 0.21, 0.26, 1.97. 2.50
F2.88 mg/kg).
222 EDRFERIEEE

PRI =S e R, 9 T AR W e A YR S T R
Bk 0.5/2.5, 2.5/10.0, 10.0/20.0 mg/L MIFRAEAW . A
W BEKSF- AT 3 YOPATIN S S2 56, SR IS TIE Jy i 1 [R5
FURE %, 5RFWGER 4), 9 FiAWE 3 KT RICRTE

R3 9MEMRREMNSIE, KIMEE. HXRBEHIR

Table 3 Linear equations, linear ranges, correlation coefficients and limits of detection of 9 kinds of biogenic amines

e gy RENE SbE T AR HXRE i (e
/min /(mg/L) (r9
1 JE e 16.690 Y=0.0001X>+0.0907X~0.0054 0.02~20.00 1.0000 0.23
2 J7 18.017 Y=0.0008X>+0.0765X~0.0054 0.02~20.00 1.0000 0.30
3 41 21.057 Y=0.0004X>+0.0282X-0.0073 0.10~20.00 0.9995 1.63
4 KM 31.997 Y=-0.0002X*+0.0435X-0.0216 0.10~20.00 0.9960 1.56
5 A e 34.647 Y=-0.0006X>+0.0717X-0.0029 0.02~20.00 1.0000 0.21
6 Uit 40.087 Y=-0.0001X>-0.0530X%-0.0026 0.02~20.00 1.0000 0.26
7 i 46.983 Y=1.175%-0.164 0.2~20.0 0.9999 2.88
8 T 5.972 Y=0.225X-0.014 0.2~20.0 0.9999 1.97
9 ik Jrie 9.338 Y=0.295X-0.009 0.2~20.0 1.0000 2.50
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x4 BERERBEBEE@N=3)
Table 4 Recoveries and precisions (n=3)
JbRHEEE 1 SR EE 2 PbRHe sz 3 JbRv EE 4 bRz 5 JbRAEE 6
T Wy 2.5 mg/kg 10.0 mg/kg 20.0 mg/kg 0.5 mg/kg 2.5 mg/kg 10.0 mg/kg
Ell#/  RSDs/ [IIg%/ RSDs/ [Ug%/ RSDs/ [/  RSDs/ [FIf%/  RSDs/  MHI#/  RSDs/

% % % % % % % % % % % %
JE e 109.4 0.9 106.4 0.5 101.6 0.4 99.9 1.6 101.8 0.3 95.8 0.3
J7 e 101.5 1.3 99.9 0.4 92.5 0.7 108.4 2.7 97.4 2.2 83.8 1.4
EElid 89.7 2.1 98.1 1.6 93.0 1.3 93.6 1.1 98.9 0.4 90.9 1.4
R 85.1 2.4 100.2 1.7 116.3 0.9 90.6 2.8 92.7 1.0 122.9 1.0
RIS 102.0 1.0 97.3 0.9 95.2 0.9 96.6 0.2 96.7 0.4 91.2 0.2
Uit 99.1 0.5 96.3 0.9 100.2 0.7 88.9 1.3 93.7 1.0 95.1 1.6
&3 104.3 1.3 101.0 0.9 100.1 0.8 84.1 2.6 96.2 1.2 90.3 0.2
T 121.7 1.0 114.6 1.6 108.2 0.8 86.6 2.7 101.4 0.7 98.4 1.2
ik iz 105.8 2.3 102.8 0.7 104.2 0.8 115.3 4.2 100.7 0.8 98.7 0.2

AT BR R 22 (relative standard deviation, RSD). MIAREEE 1~3 K fa, 4~6 S — Cfh,

83.8%~122.9% 2 [A], UERIZ 7 kARG L i, 3 Rl i /K-S
T, 9 P Wiess R0 RSDs YI7E 0.2%~4.2% AN, WFBIiZ T

PR R
23 HmOH

Xof B 0T T 3 W S 4 B iy N = SC L, EAT SEPRAE R

I RO . 5 S5 RS R T ] 7
PRI . 5 J% =S b I S R R,

IS R R RO B . S Pk, = ScfdhgE

e B

x5 BANRTEYRSE

MU e . Tt . A, MR S K@
F WA ACIN R, Ao it (35 P LI 4

Table 5 Amines content of fish samples
A~ EL
2ﬂﬁ 1 e (N0 ,—‘-»E i/(mg\/.{l—(g) - [ oy =7 1 ™~
o5 M JE 2 KM WHEE Mk ot A i i
i £a1 19.2 15.4 1.2 ND 1.2 1.5 ND 36.7 8.2
— X 8.4 112.4 44.6 ND 2.8 7.9 ND 77.9 32.1
14 ND A4 ),
0.300 % £ it
3.00
0.200 | ©n
e = 2,00
- -
é‘ 0.100 | _ 2 100} [fil
= ~
o v Nel a
-0.010= . : . — -0.10 L
12.5 25.0 37.5 52.0 12.5 25.0 37.5 52.0
£ B8 B (8] /min £ B i E] /min
0.300 B8] 3.00 B8]
wn wn
= 0.200 = 2.00
z z
= =
= = 1.
E 0.100 = 1.00 o
7o) o L
-0.10 &4
—-0.010== n n n 12.5 25.0 37.5 52.0
0 25.0 37.5 52.0 .
it
{4 IA)/min PRI/ min

Fig.4

S R (N e S A R N

Ion chromatogram of fish samples
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