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Determination of Seven Biogenic Amines in Fish Using
Micellar Electrokinetic Capillary Chromatography

GAN Ning' LI Tianhua' WANG Luyan' JIANG Qianli’
1. Faculty of Material Science and Engineering Ningbo University Ningbo 315211 China
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Abstract A method for the determination of histamine 2-phenylethylamine tryptamine pu-
trescine cadaverine spermidine and spermine in fish using micellar electrokinetic capillary
chromatography MECC was developed. Seven biogenic amines BAs were extracted from a
sample with 6% perchloric acid then derivatized with benzoyl chloride. 0. 02 mol/L borate
buffer pH 9.2 containing 0. 06 mol/L sodium deoxycholate-methanol 95:5 v/v was used as
a running buffer. The detection wavelength was set at 214 nm. The separation was achieved
within 12 min. Good linearities were observed from the calibration plots in the concentration
ranges. The detection limit of histamine was 15 wg/g and those of the other amines were 5
ng/g. The developed method was successfully employed for the simultaneous determination of
7 BAs in fish sample with satisfactory results.
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HPLC
1 6% 6% PCA
1.1
Beckman P/ACE MDQ 1.3
Beckman USA 50 2
cm x75 pm  Hitachi 1160 -20 C
L-6200 L-4000 UV-Vis 13
Polytron PT-3100 Kinematica AG
Co. Tpm 2- 5¢g 10 mL 6% PCA 1
Phe Put Cad Him min 3500 r/min 10 min What-
Spd Spm  Sigma USA man No. 2 Whatman Co.
SC 10 mL 6% PCA
SDS SDC 50 mL 6% PCA
PCA Flu-
ka 1.4
Tpm 61.4 mg Phe 5¢ 7 50
65.1 mg Put91.5 mg Cad 85.7 mg Spd 87.7 mg 200 500 pg/g 3
Spm 86.0 mg  Him 82.8 mg
50 mL 1.0 g/L
6% S/N >3
0.05 mol/L  0.06 mol/L SDC
0.02 mol/L pH 9.2 0. 06 mol/L 2
SDC  0.02 mol/L / pH7.0 8.0 2.1
9.2 0.05 mol/L SDS  0.02 mol/L Him Phe Cad Put Spd Spm Tpm 7
pHO9.2 0.05 mol/L SC  0.02 mol/L
pHO9.2
1.2
Hwang "
2 mL 2 mol/L 0. 02 mol/L pH 9.2
1 mL 10 pL 30 s 30 0.05 mol/L SDC 0.05 mol/L SC 0.05 mol/L
T 40 min 2 mL SDS 1 0. 05 mol/L SDC
3 mL Him 7 8
0.05 mol/L SDC 0. 02 mol/L 6
pHO.2 - 70:30 1 mL SDS
0.45 pm MECC SDS
MECC SDC SDS
2.5 min 0. 1 . SDC
mol/L 2.5 min SDS SDC
214 nm 25 C 25 kV " sSpDC SC SDC C-7
5s 25 nL SC
2.55 1020 50 mg/L 1 SDC
2 mL 3 "
MECC 7 Him
SDC pH
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15 ~30 kV 7 20 mg/L
15 20 25 kV 10
RSD 1.02% ~2.33% RSD
5% 7
25 kV 214 254 280 BAs
nm 254 280 nm 1
Phe Put Cad 3 1
214 nm Table 1 Linear regression equations and correlation
50 75 coefficients of calibration curves for BAs
m
M Analyte Linear equation Correlation coefficient R?
75 o 50 pamn 4 Phe Y =3458X +5647 0.9975
75 wm Put Y =4977X +12710 0.9941
7 Cad Y =4249X + 6440 0.9981
Spd Y =4053X + 10636 0.9955
MECC 4 4 12 min Tpm Y =5019X + 10298 0.9930
Spm Y =3854X + 12420 0.9965
. Hi Y =1968X + 1030 0.9936
Phe Put Cad Spd Tpm Spm Him m *
. Y peak area X concentration mg/L linear ranges 2.5
12. 5 min ~50 mg/L.
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Fig. 4 Electropherogram of seven biogenic amine
derivatives by MECC HPLC 0.004 ~1.018
Concentrations of biogenic amines 20 mg/L buffer 0.06 mg/g MECC 7
mol/L sodium deoxycholate in 0.02 mol/L borate pH 9.2 -
methanol 95:5 v/v capillary fused silica 75 pm length 5~15 "Lg/g HPLC 1.5
to detector 50 cm injection time 5 s voltage 25 kV. ~2.8 mg/g 15
Peak identifications 1. Phe 2. Put 3. Cad 4. Spd 2.5
5. Tpm 6. Spm 7. Him 8. benzoyl chloride. )
2.2 2 2 HPLC
2
Table 2 Contents of biogenic amines in the fried and salted yellow croaker
S ) Mass/ Detection Amine content/ ng/g
ample ass
P 5 method Phe Put Cad Spd Tpm Spm Him
Fried little yellow croaker 1 245 MECC ND 3.9 38.9 3.0 3.0 3.8 538
1 HPLC ND 4.0 40.1 2.5 2.6 2.8 543
Fried little yellow croaker 2 220 MECC ND 5.2 42.1 3.8 1.9 2.0 562
2 HPLC ND 5.9 41.8 3.6 1.8 2.1 559
Salted large yellow croaker 1 230 MECC 2.6 114.2 388.6 3.2 7.5 9.7 1044
1 HPLC 2.4 120.8 372.5 3.2 7.5 9.5 1032
Salted large yellow croaker 2 240 MECC 2.1 72.0 353.4 3.6 5.5 6.9 1044
2 HPLC 2.0 71.5 362.0 4.0 5.4 7.9 1032
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