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Determination of biogenic amines in aquatic products

LIU Chen-qi, WANG Xi-chang, DING Zhuo-ping
(College of Food Science & Technology, Shanghai Fisheries University, Shanghat 200090, China)

Abstract : A high performance liquid chromatographic method is described for the determination of ten biogenic
amines found in aquatic products: tryptamine, octopamine, 2-phenylethylamine, putrescine, cadaverine,
histamine , 5-hydroxytryptamine, tyramine, spermidine, and spermine. Amines were extracted with perchloric
acid solution and derived with dansyl chloride. After derivation, ammonia was added to remove an interfering
peak near cadaverine. Liquid chromatographic separations were performed by using a Spherisorb ODS2 column
and an ammonium acetate-acetonitrile gradient elution program with mixture of 0.1 mol/L ammonium acetate
as solvent A and acetonitrile as solvent B. Flow rate is 1.0 mL/min and column temperature is 40 °C. UV
detector is used to determine the biogenic amines at 254 nm wavelength. Average recovery of biogenic amines
ranges from 79.59% to 111. 10% . Relative standard deviations range from 2. 6% to 15.8% . The limits of
detection (S/N =3) were: 0. 8 pg/g for putrescine and spermidine; 1 wg/g for cadaverine, histamine,
tyramine and spermine; 2 pg/g for octopamine and serotonin; 3 ug/g for 2-phenylethylamine; 5 wg/g for
tryptamine.
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L1 AP
1.1.1 AR

Rk A 2-R AR R R R S-E AR B AE R AERE (Sigma 0 F]) .
1.1.2 KA EBERE

(1) A5 BEBRAR , Bk (25% ) , Bk BRS8N, S AR, &8N FHBER (4347 4t) I BEE , NER, 2%
(HPLC 40) ; MBS7K ., (2) bR ARt 1 e/l ARHERE & 0, ALK 52 A7 25 mlL A 75 B
B ARUERE I 1,10,100 pe/mL, AT 25 mL ¥ EERIT , BRITF 4 TF.
1.1.3 ((&EfigE :

EIRBAE X : (Waters 510 38,486 £4ha] WG MRS 717 B Zh#EHERS B C RIS
FE:150 x4.6 mm(Kromasil 22 &) iIRIEIR 5 £8 .3 FIAl (Hoganas Il ) B FERE  F R L H O
(IEC Centra MP4) SCAA-104 A HLAHE =788 (13 mm x0.20 pm),

1.2 FHE
1.2.1 gikbE

REFALIE N 2.0 g, 40 10 mL 0.4 mol/L B4R ER"™ 3 FI34 RALIS HEIR 4T s A B 0L, 7E 3 000
r/minf¥) & T EC 10 min BUEEE R, A 10 mL 0.4 molV/L &8 ; £4ES, B7E 3 000 r/min #J
FHETEL 10 min; BU FEER, 5IHFFEIRIFR, 0.4 mo/L MEEREAT 25 mL; N EH 1
mL, il A 100 L 2 mol/L & EAL4AIETT pH (E)T , AT B B, IIA 300 pL Be il 57 M/ FIRRER
SHNTEIA 2 mL 1 10 mg/mL FELED V7, 7E 40 C RIS T UL 45 min; RIS, BUE AIA 100 pL
25% HIVREUK , 8 30 min; HZIEERE 5 mL, RGIES , BUE BB RS AV X IERE , BAS
REFRAFIN

TIEEER 2.0 g 8  BT I A — TR TR B T W RIR & AR e , EARBRER B,

PERRE 1 mL E—RoREN I E YRR A TRER EEEANTERE, T RIERSES.
1.2.2 HPLC g%

(a) fBighE . C g RAREIEH (150 x4.6 mm Kromasil A7) ) , 478 40 C;(b) Hizh4H: A 0.1 mol/L F§
PRI ;B 100% Z % ; iR #F R 1.0 mL/min; (¢) BEEELRMEFEF N - 76 18 min N Z B LU B 50% %
90% , KB FFI IS A4 10 min, (d) FFREE 10 pL; (o) LAMEMNES : JEK 254 nm,

2 #R5i®

2.1 HNAEREL

Susanna Eerola 1) {5236 R BAM 0.4 mol/L B EBRRBUE YL AL RIF , WU A 122 Fl & ER
REUE RIS IR UK , L0 R A MR AR B R, AL AAVES R E R, B T &
GRE RETHHRE, ®1 8- THEFERAFRSRETERBGRME 2 pwe/mL A4 Y Rbn i 5 i 1%
AR, (AR VRS R B IR I I ORIk
2.2 EYIMRENE

BERTAEWRER 2 pg/nl MinERRESLE AN EHMEAL 4 CEH T, E—ARNIEERLE
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K1 EERTRTEAEFGT EERTBLER

Tab.1 Variety of peak area of derivatives through different filtration ways

YR i aRs AU IERE S R
e 89075 104789
2T 109481 134567
JERE 337485 369089
PR 234567 274656
4 224389 269893
Bk 134873 176365
5-FMhk 124983 159283
i35 194834 228473
W HERE 279489 303728
b1 258493 284949

R2 ABSITESY( 2 pg/mL) ETmRELER
Tab.2 Variety of peak area of derivatives (2 ug/mL)

YR —X —A —A
ARk 106540 106127 109406
2-F 123421 122379 127157
93 376124 376680 386086
FPRE 274754 274770 277750
Lk 273456 273263 270418
HAK 174321 173163 166624
S5-BREpk 153432 . 153166 150864
Jiedizie 229456 229082 223680
WA 301768 303896 259794
Ky 279615 279416 276951
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Fig.1 Chromatogram of the mixture of ten biogenic amines
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Fig.2 Sample added standard
L @R, 2.2 K2Rk, 3. JBRE; 4. P, 5. ARk, 6. Eaflk; 7.5- 200K, 8. Blk; 9. ILHRR; 10. KR

2.4 RMEVEE SRR

FEVKEE 0.2 ~ 10 pg/mL TSI, TR SYKBER RAFROR MR R, AL R M () AT 0.999,
HAB(EIRLL S/N =3 B BATI PR . FERE JEHIRE 0. 8 ng/s, 1 LR BARE HERE 1 pg/s, BAE 5-
BEM2 ny/g,2- Rl M3 ny/g, IS ng/g.
2.5 Jrikm [EC R A 2

A SRR IR W R B A 30 g/ ARIEVR IS B0 e B I OB A e 488 , BRI
HIEMIARIE MK R :0.48 pne/mL. SERFTAIBORE SR =306 BERHR 2.0 ¢, M=1FAT.

FERFHI (IR 3) FEBIIRE B R R 79.59% ~111.10% , X ARAERZE K 2.6% ~15.8% 4%
45 7R L P AR R BT LA (SN/T 0001-1995) BURLAE , 3 FURMIU BEA T 0. 01 g/ Y I3 i
7E70% ~ 110% 21 EHEEREMUPRERT 0.1 pg/g i BHETATF 17% RELRERER
2 e R AN S B AIA B T AT AR RLE o

R3 SMRENGE 30 pg/e BERFMPEKEREE E
Tab.3 Recovery and precision of sample added 30 pg/g using external standard method

. 25 PRI R ER(GREEAfERE AH AR HE FHERE XA R
HER 1 2 3 ISR % %

bey o 0 26635 26431 27012 27209 97.89 15.8
2B 0 30855 30754 30663 32692 94.38 7.7
g4 11741 94031 94123 93988 84636 111.10 6.3
PR 0 68688 68532 68712 68557 100. 19 9.2
Al 0 68364 68234 68412 66599 102. 65 9.5
Eakk 3498 43580 43490 43612 53302 81.76 6.4
5-BRfE R 2535 38358 38412 38289 44104 86.97 4.2
BE e 12713 57364 57431 57213 55655 103.07 2.6
TR R 13941 75442 75321 76098 80394 93.84 8.6
i 0 69903 70099 69321 82813 84.41 8.2

3 e

AR RRIEBEY I, L8 B R EWER(FHUMIRE >0.01 pg/g) AR EIFF#d 70% , BARXIR
WA 22 (RSD) 9 2.6% ~15.8% ,FF 47 ML AR #E (SN/T 0001-1995) B9 MLE , IR M B 4F. I8k
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RAERATERN AT IRRRE o BRI LA 6 BE UE I RE7E BRI 18] P [RI B 20 B8 + R 5 40 25 3 i AL W o
RYF(EUREL S/N =3 B B IRAC IR M HERE 0. 8 pe/'s, P ME I BERE KM | pe/s, AR 5-
BROM2 pg/g,2- K% 3 ng/g, B S we/so HILAIIL, RJ7IEH B SCM AT, ™ URIRAI & Fh
K= PR YES B, KRR, REAfZ 2B RAEIK= .
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M A2 28 B, XL TR PAETE 300 K LA BREE LR, B& Al g FEH
B RAAR R . ARG —MELEFERLR INERHE I ol RO, B R
Bl R, &R S8 A = RK ™ RS2 BFRR, 2 RIPIH T %4 54 B 308 308 k3
AP 304, UEREEN . REETANESRAE AHMAHEH AR, BHEHE
A B IFHI R E REA XA ML S0 E K EMAIR,

e 266 W, # D HAARER CENR, KA, U 28 80 JT, A4 89 15% H 45 HE 2
B, TWEE A HHEILREICOK %M g &8, ik . B TTZE 5% 334 5 48 {544, Bikgw : 200090,






