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Optimization for determining derivative conditions of
biogenic amines by HPLC

YANG Xianging', ZHAI Honglei'>, HAO Shuxian', CEN Jianwei',
WEI Ya', SHI Hong', HUANG Hui', ZHOU Juanjuan'~
(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Lab. of Aquatic Product Processing,
Ministry of Agriculture; National R&D Center for Aquatic Product Processing, Guangzhou 510641, China;
2. Shanghai Ocean University, Shanghai 201306, China)

Abstract: Using high performance liquid chromatography with fluorescence detector and pre-column derivatization, we determined 8
biogenic amines ( histamine, trptamine, 2-phenylethylamine, putrescine, cadaverine, 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 and 40 °C 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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BB R MUE R A Hehh, SRR T
FSWREL, VI AT AEAE B RS, T SR B BB
LA H| &S . BA HHEEW EES N 3 Kk
R . 5B IRMZLIRME . BA o 9 46 e (HIS ) %
DRI MR K, HWREB (TYR), Wik
i BA fUFE/E 2 H43R HIS A1 TYR (R RIEF., H
BIRZ EZ A& 5P BA M TIREERY, B
B, % BA BFSIAE B MME R SRR R TS
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HEf, BA Wil & F 6B F 6%
(IC) P9 st itk (HPLC) V™ | W26
ek (TLC) ™ AIB 4 s vk ok (CE) V' 45, B 4K
KA %R, HPLC 7EM I )7 T 2R T HARE 10
fhftk, 2HREM T BA SR EHNEET
Bt. BA SEFEMEM, & B FTLEIFWMFNE
SHEE, RILEEATEALE, ¥ ARG
FHEES (Dns-Cl) | 482 —HIES(OPA) | BRI
PRk (FA) 45, Dns-Cl1E g BRI &) 2 ik
MEERRIRT AR, BANTERERS., FEY
FaEME L . BRSNS 25 4 5 . Dis-Cl
AR TR ER T LA R AR R, B — 4 F
HCL, AREA ML EY, RER
%:][11]:

RR,H,C
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N N\
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7N /N\
H,C CH, H,C CH,
FHEER ity
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RN RAEREERRNA 4 MER: fik
ST RE . Znp il pH. AT A2 I 6] FO AT AR R .
2T LA Dns-Cl 2 BA fRTARIR, LAZEEAG A%
(FLD) Jg 46 9 B, I % #H =i 200 A (538 2k
(RP-HPLC) X} % UL 8 Ff BA #EAT 22 B 00T, #3+
T Dns-Cl Bt BESF 4 > PR 3R X 7 A2 Bz 78 B2 19
S, B BT

1 Me5IiE

L1 #HR5EE

BA FRE S 4 (HIS, 97% ; CAS 5146-5) .
i (TRP, 98% ; CAS 61-54-1). 2-2K Z, il (2-
PHE, 99.5% ; CAS 64-04-0). J&Reihfizsh (PUT,
99% ; CAS 33393-7). F' B (CAD, 97%; CAS
462-94-2) . KSRk Eh iR £h (SPD, 98% ; CAS 334-
50-9). ¥5 M (SPE, 97% ; CAS 7144-3) F1 W% ik
(TYR, 99% ; CAS 51-67-2) 3K Sigma /A7,

Bile CHF (Bi%4). Dns-Cl (99%, CAS
605-652). 1,7 — 4 3 ke (98% , CAS 646-19-
51)MgH Sigma A F]; HEE(f%LE) FIVTER (a3
#fi) ) § Burdick&Jackson /A 7] ; Ehfg (HCl) . E&
L (NaOH) . ZFR%E . HkR =N (NaHCO; ) FI 5
IR R E = A Al K LK.

Agilent 1100 B %G & #H (i1, BCA GI311A
P9ICIR. GI313A Hah#EHEEF. GI316A HIRAE.
G1315B Z26R I 28, G1322A HZ S ML, HP 1k
2 TAEN, (£ H Agilent A5 1 5 ) ; Milli-Q Biocel
#E 4K ML (3 E Millipore 23 7 4 5 ) ; DKN612C |8
IR ( HAR Yamato A R H &) 5 3K30 BURES L
PL(TEE Sigma 28 7 Hi &) ; GB204 L F 73t KF
(H#+ Mettler Toledo AT H &) ; PB-10 iR Bt (&
[ Sartorius /A & H &) 5 TI-H10 #8 75 % 78 Ye AL (1E
& Elma 23 6] Hi 4% ) ; MM-2 f &gk % % (ILI5
BWFE R AL ).

1.2 WA *E

L.2.1 BARHERBENRMECH  1)BA HiR
8 & W .. KEHFRELHIS, TRP, 2-PHE. TYR. CAD
1 SPM £ 100 mg, PUT 182.72 mg, SPD 175.30
mg 4 %E F 10 mL 58 #, F§0.01 mol -L ™" HCI
ERZZIE, FH R E A 10 mg-mL ™" iR
HERE R, B4 CUKFERERE, IRAFBIR R 3 1A,
2)BA BAR TAEW . 437 HX 1. 00 mL £ BA Hi2H
SPERE R, BT 10 mL AR, FH0. 01 mol
L'HCL @ A E %I, il B BA RAR TAE® (1
mg-mL™"), B4 COKFEF, AR R3 A,
3) AR (IS) AW . KEHRAREL 1,7 — & BkE 100
mg B F 100 mL &%, FJ0.1 mol-L 'HCl %
2B, FEHRREWKE N 1 mg-mL ™" # AR A

1.2.2 faiesiit Grace Smart RP-18 (&34 (5
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pm, 250 mm x4.6 mm); & 40 C; #HHE 1.0
mLemin "5 PERERE 10 pL; FORM R K h 350
nm, KHTEKH 520 nm, FEEhHAH A £ 0. 1 mol-L~"
LR, WBhH B h NG, WshtH C hial
Ko BREEBEFIFE 1,

x1 BEXHEEFE
Tab.1 HPLC gradient elution program for biogenic amines

F+} 8]/ min BN #H/% 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 BAfR#ERWMATAENL FABBAARRE 1
mL BA JBAR TAEW T 10 mL &, A AR
AW 0.1 mL. 2 mol-L ™' NaOH %A% 0.2 mL. /g
1 NaHCO, 5% 0.3 mL. 1 mL Dns-Cl %% (%5 F
PIHR ) % /B 45 min J5, A A 0.1 mL &K
(25% ) e #e & LAZE i AE OV, 30 min J5H Z
EEREZIE, F4°C, 3000 r-min” FELHS
min, B EEWGE 0.22 wm B, A BAH £ 55
5E

2 HREH

2.1 BA @G ENERESH

KM O BAK AR, @iy
AR AR, BISL T IR 1 B s .
ZPRE/R, 8 Fh BA BE7E 30 min P45 EIA RLH 7>
B, HEEXMRIEHBIE . X T BA, 7EHEER
RREESM T HEAT 2 YOI A, BRRAT AR MR (3
Rt 3 W, FHEIR 6 2 (0 3 g i AR R A MR AR
4, BA RUMIXSAR#ER 22 (RSD) 76 3% LA, 45
W2,
2.2 Dns-Cl FE K EX(T4E R M HI R

Dns-Cl Fi R MATE RN EEFER, Hi
DA REPRIEREAMITAE SO AT, PR 238 A
BGHITR SR IF B3 hnZelg, EmaE g R, AT S
A& R Dns-Cl BRI, XIAENE T 244500 1
mL Dns-Cl {5, FREBWES SN2 mg-mL™" | 4
mg'mL~', 6 mg'mL™', 8 mg:mL"', 10 mg-mL ™"

R2 EYRTEMERROEXNIREREZ

Tab.2 RSD of peak area of derivatized biogenic amines

YR AHXTFR R 22/ P

BA RSD
.} TRP 1.33
2-# 7.1 2-PHE 0.93
J& Rz PUT 1.22
F &z CAD 0.54
4H i HIS 2.96
Bk TYR 2.74
WABRE SPD 0.97
¥ SPM 0.73

12 mg-mL™ "B, 5 1 mL BA JBFr# (1 mg-
mL ™) R RN R SE 2R BAM 3 KEATIR
3, B3 RMERNTHE. B 1-a iR BAfif4E
Vg TE AR A, BEE Dns-Cl F & Y BUR 2246 15
.o

Dns-Cl X HIS fA7AE #2853 m JF AR B
TRP. 2-PHE. TYR fi1 CAD #54 ¥ % Dns-Cl Fi
HAIE MG fm, 7€ Dns-Cl FiE ¥R 10 mg-
mL A, 8 Fh BA fif A M0 A R BRI RO, 4k
SN Dos-Cl &, A EREB T FEETL
AR L, R, 4% p(Dns-Cl) 2 10 mg-
mL™", BI&HNA) p(Dns-Cl) 2y p (BA) f 10 F58¢,
AT APRUEAT A OB A 58 26T o
2.3 RMEZRK pH XHT4 R EE M

Dns-Cl 5 BA {77 A )2 I 75 76 Bt 45 40 T i
1T, RBIRZRM pH 5 ma fi7 A= R 58 272 B 1Y)
—ANEZEHRER, EBHRMPES, ARA NaOH
BRPEZE rh s M RO AR R pH, g R A
NaOH FI#f1 F1 NaHCO, ¥ 3"~ ¥4 45 i Bi ik 2
pH, ZEHXF 2 F7 M T X RIS R B, 7G4
RIEEEHE A vp s WA A R R R, H pH
AR K, ATh 4 R 78 BN R R B, A A
NaHCO, WA R MR ZR, H pH K ZEH
S, AR RO EIE TR, iR
%S NaOH 1 NaHCO, SR4% 44 K B A& & 1) pH.,
TARBR TSI, TR R B pH 23 5 3
8.0, 9.0, 10.0, 11.0, 12.0 1 13.0, 45 4Hf% 3
POPATIRES:, B3 RIS FE. B 1-b R
BA ffAEY ST A, BEE TR R pH AR
A BB

BPE SR T K4 BA i A IBEE pH 3G
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——HpEHIS =M TRP a2 Z Mk 2-PHE —f§HPUT -« CAD —FETYR — WiEHSPD — Ml SPM
_7007 " 6007 ° 8007 °
& 8600 700
= g 500 600
& 53500 400 500
R e 400
gg 200 300 400
& §200 200 3004
§%’ 200
H &100 100 100 ¢
02.'0 4.0 6.A0 8.0 10.0 12.0 08.0 9.0 10.0 11.0 12.0 13.0 Oﬁ’iﬂ 40 45 ;0 55 t;O
p (Dns-Cl)/mg * mL' pH BEEC
temperature
Bl 1 Dns-Cl Fi&. pH FiBEXTAAE SN 150
Fig. 1 Effect of Dns-Cl, pH and temperature on derivatization
misEhn, 4 pH ¥EAn3) 11.0 B, A BA fif4 4 .
N = r b 3
AER IR B & KEH, & pH M4k 223 fm, PUT, 4
CAD F12-PHE {fiA= ¥ 34 % F 424k, SPD Al 80 g
SPM MfiT A= Mmg A 34 n, 5 &3 HIS 7 pH 10. 0 "
40 2 43 = N | 2
G AL I Ry, AR AR R OB pH XE D 11,0, 1 s o7
2.4 {THERESHTERBXGTAE RN 407
SFAVERBERMATENE, REFRERITR ) s
RHFIER ARG, — B AR g ) )
i ) F 2R FHA = R, IRBERR, A RN ETRE 5 10 15 20 25  min

B PRI B . DUGO 25U i FF A A £ 2 55 C
TRELLh, BA2EF ™ E5E 65 C KB 25 min,
R SR RS AR AT AR BT, (HES R AR &
BATAE = T R BT EE. h T3EREE
T8 AT A TR RN ], A SR AE DA R Y B
WITT 6 MR EE &M, 5k E RN 24 h, 40
C RV 45 min, 45 °C ]2 )W 40 min, 50 °C & 30
min, 55 °C )W 30 min, 60 °C [ iy 20 min, fffE
BA A S R ILE 1 - ¢,

KEBS BA FEH RN 24 h o 7E 40 °C |7 45
min FRA] DATS B i KR BE AT AR 4, 7E 60 C i
REMR BRI AE, (HR HIS WAV E &2 RS
R, WETE H B B B G AR PERRAR . AR AR IS
R SEPRBEAT, I T A SN ) B A TR B R B
2054 40 CRAFAE 45 min,
2.5 REMERHNTE

AL AT A= 24 8 p (Dns-C1) 10 mg+ mL™"|
pH 11.0, FFAIREE 40 °C FIfiTAE B ] 45 min, [&] 2
AEERTAE ST 8 B BA K& IS oA,
2.6 HRUE

K P E B AR AR AR R BE TS IR K L (£ B

B2 VbR B AR
1. ik 2. 2-252 8 3. JBRk; 4. Pl 5. @ik
6. WEfM; 7. WAERE; 8. KM
Fig.2 HPLC chromatogram of standard solutions of
biogenic amines
1. TRP; 2. 2-PHE; 3. PUT; 4. CAD; 5. HIS;
6. TYR; 7. SPD; 8. SPM

fi ., HfEfn) . HESk i (RUR mEES) Kok
il dh (e S, BREf)S IR RTAE AL B S HEAT
DT, A EYEEREREA BT E(E3).
JOFF I S AR o B 2 TR At 4 O SR A 1 50 mg kg
A T B i P A MR R 23 U

3 4hik

IR BA RTAE RN B9 4 > E 2 R R
frTorsE, IWmtifei BA firAE b & 1R, 2
#2 Dns-Cl 5 5 2 9% B2 o BT I BA 5t ¥k 2 14 10
%, pH11.0, RFAIREE 40 C, RyAmH(E] 2y 45
min, BA 7EMAMF T ABIRABERIATEML. HH
FLD S4Bz, 8 fff BA ¥JAE7E 30 min NIGEIA
Moo HIEE R4
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Tab.3 Biogenic amine contents in fish and fish product samples mg-kg™'
B w(@lg) w2-RKZHE)  w(Ekk) w( ) w( 41) w(BEle)  w(EKE)  w(OHilk)
sample TRP 2-PHE PUT CAD HIS TYR SPD SPM
4B i 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
HfE 4 Chinese perch ND ND 21.25+2.68  6.63+0.50 ND ND 0.490.36 0.49+0.36
RUEfaf#sk canned anchovy ND 1.32+1.12  2.80x0.78  23.89x6.90 19.79+6.68 3.03+1.38 2.00+1.02 1.22=0.88
HFE Ty 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 0.22x0.19 ND
J#fa 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

HE: ND. RigE

Note: ND. not detected
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