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Optimization for determining derivative conditions of
biogenic amines by HPLC
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Abstract Using high performance liquid chromatography with fluorescence detector and pre-column derivatization, we determined 8
biogenic amines( histamine, trptamine, 2-phenylethylamine, putrescine, cadawerine, tyramine, spermidine and spermine) . The opti-
mal derivative conditions are determined by investigating the effects of dansyl chloride concentration, pH, reaction time and reaction
temperature on the derivatization of biogenic amines. The result shows that all amines are well resolved with dansyl chloride whose con-
centration is 10 times of that of biogenic amines at pH 11.0 and40  in darkness for 45 min. The good repeatability of all biogenic a
mines with relative standard deviation < 3% is considered acceptable.
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BA (HIS, 97% ; CAS51-46-5)
( TRP, 98%; CAS 61-54-1) 2- ( 2-
PHE, 99.5%; CAS 64-04-0) ( PUT,
99% ; CAS 333-93-7) (CAD, 97%; CAS
462-94-2) ( SPD, 98%; CAS 334-
50-9) (SPE, 97%; CAS 71-44-3)
(TYR, 99%; CAS51-67-2) Sighma
( ) Dns-Cl(99%, CAS
605-65-2) 107 (98%, CAS 646-19-
51) Sigma ; ( ) (
) Burdick&Jackson ; ( HCI)
( NaOH) ( NaHCO:;)
Agilent 1100 , G1311A
G1313A G1316A
G1315B G1322A HP
( Agilent ) ; Milli-Q Biocel
( Millipore ); DKN612C
( Yamato ); 3K30
( Signa ) ; GB204
( Mettler Toledo ); PB-10 (
Sartorius ); TI-H10 (
Elma ); MM-2 (
)
12
1.2.1 BA 1) BA

HIS TRP 2-PHE TYR CAD
SPM 100 mg, PUT 182.72 mg, SPD 175. 30

mg 10 mL ,0.0L mot L "HCI
: 10 mg mL "
, 4 , 3
2) BA 1.00 mL  BA
, 10 mL . 0.01 nol
. L "HCl , BA (1
mgmL "), 4 , 3
3) (19 107 100

mg 100 mL , 0.1 mol L "HCl
, 1mg mL "

1.2.2 Grace Smart RP-18 (5
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pm, 250 mm x 4.6 mm) ; 40 1.0
mL: min~*; 10 pL; 350
nm, 520 nm A 0.1molL "
: B , C
1
1

Tab.1 HPLC gradient elution program for biogenic amines

/ min /% mobile phase
time A B C
0.00 15 50 35
6.00 20 65 15
15. 00 17 68 15
25. 00 10 90 0
25.10 15 50 35
30. 00 15 50 35
1.2.3 BA 1
mL BA 10 mL ,
0.1mL 2nmolL " NaOH 0.2 mL
NaHCO, 0.3 mL 1 mL Dns-Cl (
) 45 min 0.1 mL
(25%) , 30 min
, 4 , 3000 F mn"’ 5
min, 0.22 pm ,
2
21 BA
: 1
, 8 BA 30 min
: BA,
2 :
3 6
, BA (RSD) 3% ,
2
2.2 Dns-Cl
Dns-Cl
Dns-Cl : 1
mL Dns-Cl , 2mg mL ' 4
mymL  6mgmL  8mgmL 10 mgmL

2
Tab.2 RSD of peak area of derivatized biogenic amines

1%

BA RSD
TRP 1. 33
2- 2-PHE 0. 93
PUT 1. 22
CAD 0.4
HIS 2.96
TYR 2. 74
SPD 0. 97
SPM 0. 73
12 mg mL ", 1 mL BA (1 mg
mL ") 3
, 3 1-a BA
A Dns-Cl
Dns-Cl ~ HIS ,
TRP 2-PHE TYR CAD Dns-Cl
, Dns-Cl 10 ng
mL’ , 8 BA ,
Dns-Cl :
: p( Dns-Cl) 10 mg
mL p(Dns-Cl)  p(BA) 10 ,
2.3 pH
Dns-Cl  BA
: pH
: NaOH
e pH,
NaOH NaHCO, fre -l
pH 2 ,
, pH
NaHCO, , pH
NaOH  NaHCO, pH
, pH
8.0 9.0 10.0 11.0 12.0 13.0 3
, 3 1-b
BA A pH
BA pH



52 8

——HEFEHIS - TRP 237 2-PHE ——BEPUT -/ fiCAD —FMTYR TR SPD —i5kSPM

a b . €
_ 700 600
%§600 500
g; 8500
< 400
R 400
H 300
B 2300
g 8200 200
HEIOO 1001
0% 40 60 80 100 120 O 90 100 10 130 130 WE 40 45 50 55 60
p (Dns-Cl)/mg - mL' pH REE /C
temperature
1 Dns-Cl pH
Fig. 1 Effect of Dns-Cl, pH and temperature on derivatization
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Fig 2 HPLC chromatogram of standard solutions of
biogenic amines
’ 1. TRP; 2. 2-PHE; 3. PUT; 4. CAD; 5. HIS;
6 : 24 h, 40 6. TYR; 7. SPD; 8. SPM
45 min, 45 40 min, 50 30
min, 55 30 min, 60 20 min ) ( )
BA 1-c ( ) 5
BA 24 h 40 45 ( 3)
min : 60 50 mg kg'l,
, HIS
3
40 45 min BA 4
2.5 ’ BA ’
p( Dns-Cl) 10 ng- mL"" Drs-Cl BA 10
pH11.0 40 45 min 2 , pH11.0, 40 , 45
8 BA IS min BA
2.6 FLD , 8 BA 30 min
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3 (n=3)
Tab.3 Biogenic amine contents in fish and fish product samples mg kg'l
w( ) w(2- ) w( ) w( ) w( ) w( ) w( ) w( )
sample TRP 2-PHE PUT CAD HIS TYR SPD SPM
golden pompano 0.30 £0. 25 ND 1.21 +0. 49 1.04 £0.24 ND ND 2.46 +0.33 6.01+0.40
Chinese perch ND ND 21.25 +2.68 6. 63 +0.50 ND ND 0.49 £0.36 0.49 0. 36
canned anchovy ND 1.324#1.12 2.80+0.78 23.89+6.90 19.79+6.68 3.03+1.38 2.00+1.02 1.22+0.88
light cured spanish mackerel 15.41 +1.03 57.61+3.71 64.53 +4.07 244.41 +14.95 21.31+6.67 62.85+3.35 0.22+0.19 ND
fermented grass carp ND 0.20+0.11 11.38+1.96  88.27 +7.58 2.63 £1.45 ND 3.77 £0.72 10.45+1.01
: ND.
Note: ND. not detected
column derivatization and MLC separation as a tool for the determi-
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