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Optimization of Operating Conditionsfor HPL C Determination of Biogenic Amines
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Abstract In order to establish areversed-phase HPL C method for the determination of 8 biogenic amines, mobile phase
composition, elution mode, detector type and detection wavelength were optimized. Gradient elution using a mobile phase
composed of acetonitrile, ammonium acetate and ultra-pure water proved optimal, and 8 biogenic amines were completely
separated within 30 min, showing symmetrica peak shapes without tails and extension. The optimization resulted in atime-
saving analytica method. M oreover, fluorescence detector (FL D) presented higher selectivity and sensitivity when compared
with diode array detector (DAD) so that it can meet the requirements for accurate determination of biogenic amines.
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chromatography [C)3l (thin-layer 2-
chromatography TLC)*4 (capillary 100mg
electrophoresis  CE)*% (enzyme-linked 182.72mg 175.30mg 100mL
immunosorbent assay ELISA)Re HPLC 0.01mol/L 1mg/mL
4
1.00mL
HPLC 10mL 0.01mol/L
Marcobal [X7 HPLC (100u g/mL)
1,7- 100mg 100mL
60min  Anli {8 40min 0.1mol/L 1mg/mL
132
8 1mL 5mL
HPLC 0.1mL 2mol/L
1 pH 10.5
(5mg/mL )2mL 40 45min
11 0.1mL (25%)
(HIS 97%) (TRP 98%) 2- 30min 4 3000r/min 5min
(2-PHE 99.5%) (CAD 97%) 0.22pm
(PUT 99%) (SPM  98%) (SPD 133
97%) (TYR 99%) Sigma Grace Smart RP-18 (250mmx 4.6mm
) (99%) 1,7- 54 m) A 0.1mol/L B
(98%) Sigma ( ) ( ) C 40 ImL/min
Burdick & Jackson 10pu L
AR
12 2
1100 [ G1311A G1313A 21
G1316A G1315B
(diode array detector DAD) G1321A
(fluorescence detector FLD) G1322A 3 1
HP ] Agilent Milli-Q Biocel 2
Millipore DKN612C ( 1)
Y amato 3K30 Sigma ( 2)
GB204 Mettler Toledo PB-10
Sartorius TI-H10 2 ( 3 4)
Elma MM-2 HPLC 30 60min
13 30min
131
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Table 1 Four gradient elution programs designed in this study
/ 1 2 3 4
min 0 5 23 24 25 3 0 15 19 2 25 30 0 25 25 30 0 6 15 25 25 30
A 65 30 0 0O 6 65 10 10 10 10 15 20 17 10 15 15
B 6 70 100 100 65 65 35 70 100 100 35 35 50 8 50 50 50 65 68 9 50 50
% C 3 30 0 0 35 35 40 5 40 40 3B 15 15 0 3B 3B
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Fig.1 HPLC chromatograms of biogenic amines using 4 different
1c 3 gradient elution programs
TRP
SPM 1d 22
3 4 HPLC DAD
0 25min HPLC
8
TRP SPM
CAD 4 FLD 4
8 DAD FLD
2
250 a 300 4 34
200 - .
2 200 A
D 150 A 1
< E 2 6 8
E 100 - H
100 - 5
UL
o MLl . ol N
0 5 10 30 140 | 4
. b
/min 3
> 100 A
<
£ 12 4
140 - 60 1 7
120 4
100 | 20 l IR 6
2 80 . . ; e
€ 60 A 0 5 10 15 20 25
40 4 /min
20 A
0 - T a.DAD b.FLD
5 10 15 20 25 2 4
/min Fig.2 HPLC chromatograms of biogenic amines analyzed with FLD or
DAD detection under the condition of No.4 gradient elution program
2 4
200 + 8
2 150 -
£
100 4 TYR 8
0 DAD
0 1 .
0 5

Imin (limit of detection LOD)



183

(relative sandard deviation RSD)
( 2 LOD
3 RSD 4mg/L
6
2

Table 2 Comparisons of LODs and RSDs of FLD and DAD for 8
biogenic amines

DAD FLD
LOD/(mg/kg) RSD/% LOD/(mg/kg) RSD/%
TRP 1.20 2.36 0.03 1.33
2-PHE 0.60 2.01 0.02 0.93
PUT 0.80 2.34 0.01 1.22
CAD 0.80 1.98 0.01 0.54
HIS 1.80 3.26 0.06 2.96
TYR 1.20 3.20 0.10 2.74
SPD 0.80 1.89 0.02 0.97
SPM 0.80 1.24 0.01 0.73
2
FLD DAD
FLD
FLD
RSD 4% RSD
DAD 0.54% 2.96% FLD
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Fig.3 HPLC chromatograms of 8 biogenic amines under different
excitation and emission wavelengths
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Fig.4 HPLC chromatograms of 8 individual biogenic amines
standards under optimized determination conditions
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4 n 3)
Table 4 Biogenic amine contents in several fish and fish product samples (mg/kg) determined by the established method (#=3) mg/kg
TRP 2-PHE PUT CAD HIS TYR SPD SPM
0.30+ 0.25 ND 121+ 0.49 1.04+ 0.24 ND ND 246+ 0.33 6.01+ 0.40
ND ND 2125+ 2.68 6.63+ 0.50 ND ND 0.49+ 0.36 0.49+ 0.36
ND 132+ 1.12 280+ 0.78 23.89+ 6.90 19.79+ 6.68 3.03+ 1.38 2.00+ 1.02 122+ 0.88
1541+ 1.03 57.61+ 3.71 64.53+ 4.07 24441+ 14.95 2131+ 6.67 62.85+ 3.35 0.22+ 0.19 ND
ND 020+ 0.11 11.38+ 1.96 88.27+ 7.58 263+ 1.45 ND 377+ 0.72 1045+ 1.01
“« ND"
26
261
8 1 40mg/L
1 2 4 8
(R2  0.99)
10 20 40mg/L
HPLC-
FLD
(R?) 3
3
Table 3 Regression equations and correlation coefficients of the
standard curves of 8 biogenic amines
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