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Simultaneous determination of 9 kinds of biogenic amines in aquatic
products by dansyl chloride precolumn derivatization-reverse phase high
performance liquid chromatography
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ABSTRACT: Objective To establish a detection method for simultaneously detecting 9 kinds of biogenic amines
in aquatic products using the dansyl chloride precolumn derivazation-reverse phase high performance liquid
chromatography. Methods The samples were extracted with a 5% trichloroacetic acid solution and derivatized with
a 10 mg/mL dansyl chloride acetone solution. The derivatization reaction was terminated with ammonia, and the

resulting solution containing the dansyl chloride derivatives of the 9 kinds of biogenic amines was made up to volume
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with acetonitrile. The sample solution was analyzed by reverse phase liquid chromatography using a C,g column, with

a mobile phase gradient of acetonitrile and water, and detected at 254 nm using a ultraviolet detector. Results The

limits of quantitation of the 9 kinds of biogenic amines in aquatic products ranged from 1.08 to 7.59 mg/kg, with

recovery rates ranging from 85.2% to 106.7% and precision ranging from 1.5% to 4.9%. The established method was

used to analyze 50 batches of high-histamine fish sold in Guangzhou. The results revealed that the overall quality of

the high-histamine fish in Guangzhou was good. f-phenylethylamine and cadaverine had relatively higher detection

rates compared to other biogenic amines, but their content was all below 35 mg/kg. Histamine, putrescine,

spermidine, agmatine, and arginine were not detected. Conclusion The method is fast, simple, and highly sensitive,

making it suitable for batch sample determination of the 9 kinds of biogenic amines in aquatic products.

KEY WORDS: dansyl chloride; precolumn derivazation; reverse phase high performance liquid chromatography;

aquatic product; biogenic amine
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biogenic amine derivatives (n=3)
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Fig.4 Effects of derivative reaction time on formation of biogenic
amine derivatives (n=3)
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Fig.5 Chromatogram of 9 kinds of biogenic amines standard solution
(50 mg/L) and 1,7-diaminoheptane internal standard solution (125 mg/L)
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Table 2 Linear ranges, correlation coefficients, limits of detection and limits of quantitation of 9 kinds of biogenic amines

& PRFA I 1E)/min LM ”? i PR/ (mg/ke) SRR/ (mg/kg)
i 133 ¥=2.1263X-1.0603 0.9992 0.93 3.10
BRI 15.6 ¥=2.1228X-2.2119 0.9993 1.05 3.51
JeR 17.0 Y=4.2678X-2.2157 0.9998 0.32 1.08
J 185 ¥=3.7806X-2.5078 0.9995 0.38 128
LS 19.7 Y=2.1383X+1.5954 0.9999 0.69 231
Exi 20.9 Y=2.1103X+1.4512 0.9991 1.22 4.06
ik 26.6 ¥=2.2038X+1.9809 0.9995 0.97 3.25
A 28.0 Y=2.1319X+1.8553 0.9995 0.96 3.19
K 33.0 ¥=2.0865X+1.5730 0.9992 228 7.59
3 9 MEMRZAIINFRE R TN 2 E (%, n=6)
Table 3 Adding standard recoveries and precisions of 9 kinds of biogenic amines (%, N=6)
e 1 %5 B 2 fisE R 51
pIEzNEEES RSDs PN RSDs PIENCLES RSDs
=N 89.6~103.5 2.8~4.6 87.8~104.6 2.3~4.4 88.6~105.8 2.9~4.0
BRI 86.5~105.4 2.6~4.5 87.8~102.1 2.6~4.9 90.9~103.6 2.2~4.7
i it 87.5~104.6 1.5~3.6 86.3~105.7 2.1~4.7 88.1~104.3 2.5~4.9
J7 1 85.2~104.3 1.9~4.7 86.9~105.1 1.9~4.0 89.6~106.5 1.8~4.5
2 ¥z 90.1~102.3 2.7~4.9 87.9~102.6 2.4~4.6 89.5~102.4 2.0~4.8
A 92.1~105.2 1.8~4.5 92.7~106.7 1.9~4.8 91.1~105.1 2.2~4.6
i Iz 90.8~103.5 2.1~4.6 91.2~103.2 3.2~4.9 92.2~103.4 3.1~4.8
A 86.5~102.1 1.9~4.0 85.6~103.5 2.0~4.8 86.9~102.5 1.7~4.6
it 92.1~103.5 2.5~4.8 91.2~104.5 2.2~4.6 93.0~104.3 2.4~49
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Fig.6 Chromatograms of blank sample (A) and the corresponding
sample adding with standard (B)
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M GB 5009.208—2016(55—k AR (ko dE 4T nbs
WIS X 528G, FEE A S A5 FOPATEEE 6 Ik, A
D EE bR DBCR AU 25 B L2 4.

TE 100 mg/kg BINIFRZKE T, 9 Ffr Az 9 iz B 2 A b
I HTE 81.6%~103.8%2 8], KEHFETE 7.4%~9.8%Z |fl;
AWFSE T B INAR R LE 93.0%~104.7% 22 8], K 55 B
TE 1.9%~3.8%2 [0, Z5RE/R, RH GB 5009.208—2016
ESABIEGE 7 AR (DSOS, AR [T e 3 95 e G R
BB, PINEER 9 FhAEM i & a5 R —80 AT EM
bR e L E R, A% H GB 5009.208—2016 %,
ISR T AR 080 T 2 U R AR S 2% (A AL FRAL 3R,
15 AR s | i . EARIS A AL BT R 3
300 min, AWF5E 7 A ATACFRTE 80 min N AT SE AL, AL HE
Sk e B, REAT 08D A BT ]
2.6 FERIEPRMA

RAZRNET 50 Mk md iz Hkir3g
. 12 RS EL, 12 Bk ), 14 #HEkE difa) 9
T A= e 1) 5 ik

gEILIR, 6 Itk Shigfa . 2 HLRTE it 11 #LRkEkT)
16 HLRAT YA O R WIRBIARK 1, S350 25 HEk i s
YRR il Z D — Rl AR, R AR DL LR 5
SO T B s Lt 2 v, B AR A 15 LA, % e
24.0~34.1 mg/kg, T AR RS, HIOhTIeE ., k)
fh; R 2 #eRA o35 A 1 HEIR 26.2 mg/kg, H
At 1 bR 16.0 mgkg, JUHEA 13 LR H, SRR
13.1~32.2 mg/kg, Stk hRm e, & iR, Ri52
POl fa; WA 2 HRKE Y, S EAE 10.0~15.2 mg/kg, ¥4
hgfa, 50 ML m AL R RE S I e . e . A
WG . BRI AR H

F4 KFES GB5009.208—2016 HIEL X SLIE 455 (%, n=6)
Table 4 Results of comparison between the GB 5009.208—2016 and this research method (%, N=6)

e _ GB 5009.208—2016 _ EN TS AWIRZS
T [l i 2 RSDs PN &S RSDs
ik 82.3~101.3 7.9~9.8 94.6~103.6 2.3~3.1
BRI 85.2~102.1 7.4~9.5 94.0~104.2 2.0~3.2
& B 81.6~101.0 8.0~9.7 93.9~102.9 1.9~3.8
J7 1 82.9~103.2 7.7~9.6 93.0~104.6 1.9~3.3
2z 86.5~102.7 7.6~9.4 95.6~103.9 2.5-3.6
A 82.5~103.8 7.5~9.6 93.6~103.4 2.3~3.8
33 83.5~102.4 7.4~9.3 94.2~104.7 2.0~3.5
AE 82.4~103.1 7.6~9.7 94.1~104.1 2.3~3.7
il 83.4~102.8 8.2~9.8 94.8~103.9 2.4~3.7
5 25 HREERR G KT 9 FEMEER & 2 (ng/keg)
Table 5 Content of 9 kinds of biogenic amines in 25 batches of high-histamine fish (mg/kg)
FE b 24 TR ik BNz & 1z J7 4 A i I A i
hfgfh | N.D. N.D. N.D. 322 N.D. N.D. 10.0 N.D. N.D.
Ll fa 2 N.D. N.D. N.D. 249 N.D. N.D. N.D. N.D. N.D.
g 3 N.D. N.D. 26.2 N.D. N.D. N.D. 15.2 N.D. N.D.




30 B4 4 TR A %16 %5
=508
FE 2R ol BRI J I J i 2 i i i (353 K e
Ihfith 4 N.D. N.D. N.D. 13.1 N.D. N.D. N.D. N.D. N.D.
hfigfha S N.D. N.D. N.D. 15.1 N.D. N.D. N.D. N.D. N.D.
it 6 N.D. N.D. N.D. 15.0 N.D. N.D. N.D. N.D. N.D.
Hohifal N.D. 34.1 N.D. 19.7 N.D. N.D. N.D. N.D. N.D
b2 N.D. 26.7 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hhifa3 N.D. 25.1 N.D. 18.0 N.D. N.D. N.D. N.D. N.D.
a4 N.D. 30.3 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hifas N.D. 25.8 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hhifh 6 N.D. 26.1 16.0 18.1 N.D. N.D. N.D. N.D. N.D
5t 7 N.D. 28.6 N.D. N.D. N.D. N.D. N.D. N.D. N.D
H i 8 N.D. 26.2 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hhfa9 N.D. 27.8 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hihfa 10 N.D. 27.1 N.D. N.D. N.D. N.D. N.D. N.D. N.D
THhifl 11 N.D. N.D. N.D. 13.2 N.D. N.D. N.D. N.D. N.D
Hifa 12 N.D. 273 N.D. 13.7 N.D. N.D. N.D. N.D. N.D.
B 1 N.D. 24.0 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
PrYeta 1 N.D. N.D. N.D. 20.2 N.D. N.D. N.D. N.D. N.D.
(UE i) N.D. N.D. N.D. 14.8 N.D. N.D. N.D. N.D. N.D.
P13t 3 N.D. N.D. N.D. 15.7 N.D. N.D. N.D. N.D. N.D.
Pr¥fa 4 N.D. 28.2 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
¥eta s N.D. 29.2 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
rIeta 6 N.D. 29.6 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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