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Quantification of eight biogenic amines in aquatic animal

products with amino acid analyzer
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(1. Lianyungang Comprehensive Inspection and Testing Center for Quality and Technology, Lianyungang, Jiangsu 222000,
China; 2. Seafood Quality Supervision and Inspection Center of Jiangsu Province, Lianyungang, Jiangsu 222000, China)

Abstract: [Objective] To address the cumbersome manual pre-column derivatization steps and poor derivative stability encountered in
traditional chromatography when determining biogenic amines, so as to improve the efficiency and accuracy of detection. [ Methods] In this
study, an amino acid analyzer method is established for the simultaneous determination of eight biogenic amines (i.e., putrescine, histamine,
cadaverine, spermidine, octopamine, spermine, tyramine, and phenylethylamine) in aquatic animal products. The aquatic animal product
samples are extracted using a sulfosalicylic acid solution, which is followed by high-speed refrigerated centrifugation, elution with
potassium salt buffer, separation using a potassium ionic sulfonic acid based strong acid cation exchange chromatographic column, online
derivatization with ninhydrin at 130 °C, and detection at 570 nm. [ Results] The linear ranges for the eight biogenic amines are 1.0~50.0 mg/L
with correlation coefficients (R?) greater than 0.994 7. The limits of detection range from 2.5 to 5.0 mg/kg, and the limits of quantification
range from 8.3 to 16.7 mg/kg. The spike recovery rates for the three matrices range from 62.2% to 119.2%. The derivatization conditions
and equipment stability are satisfactory, with relative standard deviations (RSD) of peak areas ranging from 0.43% to 3.89% and RSD of
retention time ranging from 0.050% to 0.334%. [ Conclusion] This developed method exhibits excellent stability, sensitivity, recovery, and
accuracy. It is a rapid and simple approach for the detection of the eight biogenic amines in aquatic animal products.

Keywords: amino acid analyzer; biogenic amines; ninhydrin; online post-column derivatization; aquatic products
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WHESr 914 1.0,2.5,5.0,10.0,15.0,25.0,50.0 mg/L.

1.3.3  Z2 ol e il

(1) ZhW A FRIC11.2 g KOH,14.0 g#7BER , 149 g
AALE, 4K B2 2 1 000 mL, ] 37% B HC18, KOH
W pHES IS EH .

(2) 2 vh W B: FREL 16.8 g KOH, 16.0 g ¥7 # 1% ,
164.0 g S LA, B 417K 5 45 5 1 000 mL, 1 37% i HCI
o KOH #4745 pH % 8.30 & 47 -

(3) A9 : FREX 33.7 g KOH, 0.2 g EDTA, JH # 4fi )k



F&M | Vol.41, No.2

Rl REBRRER

BHERE SEROSMICENEDYEAT R SHEYRESE

R2 EHERE
Table 2 Elution gradient

Table 1 Information on the standard solutions
- POREE R iR/ BEERTR/ 10 mLAE R
(g-mol ") (g-mol ") JIT 5 o /mg
B ek R R 88.15 161.07 18.27
20 iR TR 111.14 184.06 16.56
Il N8N 102.18 175.10 17.14
NI E N vEN 145.25 254.63 17.53
T fh b R 153.18 189.64 12.38
A W ER TR 202.34 348.18 17.21
% JHe b R Ak 137.18 173.64 12.66
3N 8N 121.18 157.64 13.01
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416.38 mg/kg;0.1 mol/L £R R AU M 427.79 mg/kg. LA 2% fitf
FE K A7 B A g 45 IR IR, G B L 2E e P I RN R 2

i ] /min - 28 0PI A/% R iR B/% PR % ﬁﬁ/
(mL-min~ ")
0.00 72.0 28.0 0.0 0.500
0.01 72.0 28.0 0.0 0.500
9.00 30.0 70.0 0.0 0.500
12.00 18.0 82.0 0.0 0.500
16.00 18.0 82.0 0.0 0.500
23.00 0.0 82.0 18.0 0.500
29.00 0.0 70.0 30.0 0.500
40.00 0.0 70.0 30.0 0.500
40.02 0.0 0.0 100.0 0.500
44.00 0.0 0.0 100.0 0.500
44.02 72.0 28.0 0.0 0.500
55.00 72.0 28.0 0.0 0.500
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Figure 1 Extraction effects of different extractants
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Figure 2 Extraction effects of different concentrations of

sulfosalicylic acid
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Table 3 Reproducibility investigation of peak area (n=7)

TR/ (mV-s)

A=Yk RSD/%
1 2 3 5 6 7
2 1t 9564.29 9 588.26 9197.81 9242.63 9 495.32 9504.27 9 494.12 1.65
i i 3873.19 3 848.55 3754.70 3767.86 3920.09 3897.35 3910.72 1.75
J7 e 8 823.63 8 868.71 8 785.12 8221.96 8 850.92 8 860.49 8 892.97 2.73
G JHe 10 993.15 10 856.37 10 726.85 10 362.81 10 382.89 10 355.43 10 397.72 2.55
i Ah 3351.91 3238.58 3079.41 3246.70 3088.91 3032.74 3050.01 3.89
it i 8 946.65 8767.77 8 972.46 8 446.31 8 692.45 8 404.35 8 533.77 2.65
it iz 6 081.81 6119.81 6 173.44 6 469.02 6266.45 6199.68 5747.06 3.55
B 6501.94 6 462.08 6447.23 6 505.90 6527.51 6 506.00 6481.51 0.43
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Table 4 Stability investigation of retention time (n=7)

£ 4 B 8] /min

ER7)iS RSD/%
1 2 3 5 6 7
Ji& Wiz 12.584 12.576 12.568 12.571 12.576 12.584 12.581 0.050
41 14.091 14.077 14.061 14.059 14.037 14.053 14.056 0.124
F i 16.733 16.736 16.709 16.723 16.717 16.728 16.720 0.056
P A 20.299 20.293 20.288 20.304 20.293 20.309 20.277 0.052
i Af 22.384 22.440 22.288 22.256 22.248 22.253 22.288 0.334
Hi iz 27.435 27.453 27.408 27.427 27.427 27.451 27.397 0.075
1 e 31.549 31.544 31.541 31.488 31.459 31.504 31.531 0.108
B 36.229 36.267 36.155 36.147 36.139 36.163 36.208 0.134
soof  UHiMk-1245 2.6 SEBREE A0 B R B A T
_ 600l HEHE-2028 R A 36 T 3k 0 DL 4 b T B I R R OK T T R
e §b400, 3FH§—16.§5 6%525—27.18 Y RN S AN AT E o 1R T AT RE R L O
E‘J; 2ot oal TREE-31.35 KT G AR ZS T K 72 i b A P 2 e o BB A 5
2001 L | swefa-gpos) SRLM3567 i 2 B I K 77 L SZOIR A T 4% 2 0 e A
o i\ | L\/f ‘ \ 4\ ‘ Bt
5 10 15 20 25 30 35 40
Tililam FR v A= 0 e T3 42 e TP AN A e A 7 A, A

B4 HEBXEER

Figure 4 Standard curve chromatogram
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FIAT, 6 YOFAT I I 1) F- 35 [l IR 62.2%~119.2% , A X
PRI 2 4 0.7%~4.9% , % W 1% 77 1k 1 Il Ui 3 3 36 AN
MR G 2R

x5

A SR8 SR 4 R Z- L 3 B0 AT PR L 1Z)=1.65( WL 8) .
CNAS-GL02:2018 L , [Z|<<2 W I M &5 R i 27,
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WFFE @ N7 Tl 2B R 53 BT A 78 3 P K 7= i o
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Table 5 Linearity and correlation coefficients

A Wy i LR/ (mg- L) Il )= 77 LEPSEY KB/ (mg-kg ) EmM/(mg-kg )
Ji I 1~50 y=411.28x—219.15 0.999 9 2.5 8.3
2 JHi 1~50 y=157.45x—105.92 0.998 4 2.5 8.3
F R 1~50 y=317.62x—141.02 0.998 7 2.5 8.3
WA e 1~50 y=317.62x—141.02 0.998 7 2.5 8.3
A 1~50 y=260.41x—223.89 0.997 4 5.0 16.7
i e 1~50 y=528.19x+312.24 0.994 7 5.0 16.7
ik frie 1~50 y=212.31x—253.61 0.9950 2.5 8.3
R 1~50 y=348.29x+69.945 0.997 9 5.0 16.7

69



24 517l SAFETY & INSPECTION

Ro DWERBIMIRERE

Table 6 Recovery and RSD (n=6)

B 280 | 20254 2 A | BR&RSHM

. IR/ i K# db 2 4R
(mg-kg ') PIGECAR % ARTERAER /% T % ARG 22 /%  FYIRICE /% R AR 22 /%
& 5.0 85.4 3.1 82.1 23 80.1 29
50.0 95.5 1.7 91.9 23 92.1 1.4
200.0 88.6 2.9 83.2 3.1 82.3 2.3
20 B 5.0 79.2 3.8 83.0 3.1 80.2 2.1
50.0 89.1 2.2 92.3 13 98.0 2.4
200.0 82.3 3.2 81.0 3.8 86.4 2.1
J7 i 5.0 95.7 42 90.6 2.8 95.3 1.5
50.0 100.4 1.1 101.9 1.4 99.8 2.0
200.0 89.4 3.8 85.3 3.6 88.4 3.0
VK i 5.0 80.1 3.0 83.4 3.5 82.3 2.8
50.0 87.1 1.5 89.7 13 93.6 1.6
200.0 82.5 2.4 83.5 2.4 86.7 2.9
Al 5.0 72.3 4.4 75.6 33 81.5 3.4
50.0 82.5 23 80.3 3.2 80.3 2.9
200.0 77.6 4.1 79.3 4.6 80.9 2.2
i i 5.0 78.8 4.0 79.4 3.5 75.9 4.1
50.0 106.6 1.9 1133 22 102.3 1.1
200.0 1123 42 114.1 2.9 119.2 4.6
it iz 5.0 81.3 1.3 72.2 3.8 80.2 2.2
50.0 96.1 0.7 92.3 1.1 95.2 0.9
200.0 81.0 42 85.9 2.8 82.5 1.8
AR 5.0 62.2 4.9 68.0 3.1 70.0 4.1
50.0 88.1 2.1 75.3 2.8 93.2 33
200.0 70.1 43 73.9 4.0 71.0 3.6
KT AMEERAKFEFRPINEVREE
Table 7 Content of biogenic amines in 4 kinds of fresh and frozen aquatic products (7 = 3) mg/kg
Y A1 Fifh-2 H A -1 A2 ERSLIN 14 R -2 AN -1 /NI F-2
JEMe 10794044 139.97£1.51 ND 140.714£1.31 ND 782.6342.00 6384052 779.224+2.11
il ND 9.62+0.56 ND ND ND 5.3020.34 ND 9.574-0.45
J7 i ND 398.60+3.90 ND 344.1842.69 ND 975.524+4.56  5.3840.47  409.71+4.05
WAERE 10.7240.61 ND 8.66-0.52  180.20£2.67 7.95140.48  69.50--2.60 ND 8.3440.44
i ND 12.6020.53 ND ND ND ND 12.7540.53  102.77%2.31
i e ND 38.7741.47 13.904-0.63 ND 5.6370.29 ND ND ND
ik Jic ND 393.674-4.58 ND 345254292 6.3840.52  499.69+228 12294038  671.60+4.55
B ND 57.2741.18 ND ND ND ND ND 66.77£1.53
A1t 27.0921.34 1050.504-13.73 22.564-1.14 1010.349.58 19.964-1.28 2332.644-11.78 36.802=1.89 2047.97415.44

T ND A R I 5 SRR TR R 5 1 SRR G K 5 2 3RO 25 (ORI 48 h R BORE

xS FEHEEZHE

Table 8 Quality control sample assessment data

2016 F- AT A i AR R AR A 22 0 B, R T S PR
i B TR (R ARG I I e e RS e T o ) R 4 3k i

EEM/ (mg kg™ ) A2/ (mg-kg™ ") MZEH/(mg-kg ') |Z|

259 GB 5009.208—2016 H 1Y {5 % vk Al LA SE B AU 45 (@
i 5

4528 649 345.6 Jele 7 P 9 il 2k 9 g AT T 328 50 7k A S R € i 5 G

1.65
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