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Determination of Biogenic Amines in Squid by Reversed Phase
High-Performance Liquid Chromatography and
Post-Column Derivatization

ZHAO Qing-xi, XUE Chang-hu, XU Jie, SHENG Wen-jing,
’ XUE Yong, LI Zhao-jie
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003,China)

Abstract; A post-column derivatization reversed-phase high-performance liquid chromatography
method was developed to the determination of biogenic amines in aquatic products with
fluorescecse detector ( FLD), Seven biogenic amines (tyramine, putrescine, cadaverine,
histamine, agmatine, spermidine and spermine) were seperated well. The method was linear for
the amines studied at given concentrations (R?> 0. 999), The average recoveries ranged from
88.3% to 110. 1% for all amines samples. The RSDs were less than 10 %. Sensory analysis, pH
value and TVBN value were combined to detect the freshness of aquatic products, With this
method, agmatine and cadaverine in squid were the most obviously changing biogenic amines
during the storage at different temperatures, and these biogenic amines could be the potential

index for the freshness of these raw aquatic materials, In conclusion, the method could be applied
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for determination of biogenic amines in aquatic products.

Key words: high performance liquid chromatography ( HPLC); post-column derivatization;

biogenic amine; squid
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REaEREENETH KR, KM ITHAAS

et ARRRVRAa AR S ECELR S

BRE R AFERMEYE RTS8 & R
BEAKHFNEGF . ReahSEABNBER
(Arginine) , EM A MM EATREREWE

BRATE . BEERRGERRREEAGETHEY

JHe 28 AL BT LA FE S VR 4 L 88 1 R B A9 R AT AR AR
BRCEEREMNFENATRRPHEY
BEHHE, MBFaEEd0O" BREHEaEE
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1 #HHE5F*

L1 ®&#H

EYIRRGRES BE.PEAKREE-BWF
H % Nacalai tesque 24 &) ; W BT G ERE .
F Sigma A H; WA 1,6-“H R 5K, BT Fluka
NELGFRBEBRMN: W TF DIMA A8 2-Fi 2 8.
HFEHRE(OPA): | F Fluka A8 XREFEHEN
Brij 35: % F Sigma A5 ; PR ZHK A4, BT
% Burdick&Jackson 2 ] ; #8 4l 7K : Milli-Q #8 4
KEGEF.

1.2 #HAEH .

1.2.1 FARRRAFEEER 55 EDRRE
¥ (Tyramine, f& 8% Tyr), 48 Bk ( Histamine, {8 §§
His), P #k (Cadaverine, f& #k Cad), 5 B (Sperm-
ine, & ¥k Spe) , W ¥ ik (Spermidine, f& % Spd), /&
[ (Putrescine, fij #% Put), BKT B (Agmatine, i §§
Agm), St T HAEYERIGFERENFEA.6-ZHED
R IS) B 25 mg, ¥ F 25 mL 0.1 mol/L B
HCl#,783] 1 000 mg/L W& W, MEBMER
BT 4 CokE, BEHE.

1.2.2 RAMHAER  50REBUE Y bR o
FER.B0.1 mol/L HCI BHBRF B BIXRFK
EHERBE.RET 4+ CKAEP, BALEKE. TR
EHE RS 0. 45 pm MR I,

1.2.3 #Ashiams

1D Wi A 255 FRBUE ) AL 0. 1 mol/
L NaAc # 10 mmol/L M ¥ EHERM, HKZBRA
pH{E X 5.3,

2) Wz B A HAEHFREH 0.2 mol/L
NaAc 1 10 mmol/L By FE R B M, HIKZ MR
PHEZE 4.5, KB 6+ 4 MAZIK. F#M3D
HIZEMFIRTII A 0. 45 pm A SRTL B8 ML R BR & ¢
B, B A BB 15 min,

1.2.4 #drammsl MEFFREL15.5 g HIAR.13.0
g KOH % F 500 mL @4k, A 1.5 mL F&
A3%30% 89 Brij 35 #1 1. 5 mL 9 S-S K Z B W
$01gOPABTF2mL PR Y . BEMAL
RV, AR E G R AT B 0. 45 pm OBMTLIE
B EREAR BREFERS. B MEHIRE



16 £ &

5 &2 % K K F #
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BRI M X E R, BN,
1.3 L%

5 WM 8 3 X ; Agilent 1100, Agilent 4 ]
R EENTHER ERASHESM, 100 fi 8
BHERE AR, R W BS, 2 UG AT 4k R4« Pickering
PCX5200,

1.4 BYEHSHEREETESEE

AR B3 4 : Capeell Pak MG-C18 & (150 mm
X4.6 mmX5 ym), BEFEE™ &K, WaHHER
WE:1.0 mL/min; SHERE R .20 pL; R ARIHER
B R FK Aex =330 nm, B B Aew =465 nm;

MM ME 0. 3 mL/min; &40 C;MERM M

BE.45 C. . ]
BE BRI X W SO A L R A I T R
*1 BEXBERRDEERILH
Tab.1 Gradient elution program for biogenic amines analysis

. #EhH
8 /min A/mL B/mL
0 80 20
40 ' 50 50
42 40 60
46 20 80
50 40 60
55 80 20
1.5 XBHHE

HERA, ATHFSHEILK®ESTES.
1.6 LRAZE
1.6.1 pH&AME BROUBRGUH, AR

Tyr Put

RHHRE RESFERRR S0 g RARLE
HL,H0A 15 mL 2848 K, F 10 000 r/min &K Pl
515 30 s FME.

1.6.2 TVBN{i#halx XRAMEBY#HE. R
GB/T5009. 44 F il g,

1.6.3 BR#EHMoy HREBWFNHEIETE
RHEE.AEERFARENAREKE.AER
g, RRANARSIN ISR . WEERGE
HLERK . CEST, ARBL WHRBREGE
HLARBUMBEBSK AEFGKL AXDER
B EMEGER 3, HERK, AEHBERK, B
M.

1.6.4 #Ha4ZE HBHFEFEHZ30gMAILS
mL K FE BB K& —E & AR, 10 000 r/min
BHEASHE 30 s.4 °C,10 000 r/min L 10 min, B
HEBB . BMA 10 mL KB ERBRMKSE, & 3F
WBE, EAE 25 mL, 0.45 pm BMALIE RS B
BERGEIN. BSEEEERAE.

2 ZR53%

2.1 BRHENBRRBHEHBE

WP 1 FiR, # A HPLC KGR B, 7 Fh AR
Y1 R B (5 meg/ L) FE 824G I [8] P SEBRAR 47 2 7 .
HEBRRBLTHSERTEERN TR, 7 #4E
Wik 20 min DR SBERBRE. X THAE
BOERONE LG RAECRECERTLH
UESE, TUHEERER,

His Spe

0 10 20

30 40 50

B4 {8)/min

1 &YBRFERONE(S mg/L)
Fig.1 Chromatogram of biogenic amines standard solution by HPLC-FLD (5 mg/L)

2.2 £#xY
SHNEVRBEFERBETRERER—F
BRPR AR, B H A 0. 005,0.01,0.1,0.5,2,5,10,
15,20,25,30,50 mg/L ¥ —RARBEENFH
B RALRFENE B RBREEENE 3

K. RARHEUSEYEFHEERS MR
A b () X JEAE N B R B (o) AT R E R
HEBIAKKERATR. #TRAUEBENHE. .
ERARRERENEAANERLRESHAE
PERERRS/N=3)ERR(S/N=10), &
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Tab,2 Correlation coefficients, linearity range and LODs
. &t Kt BMR ERR
[ HXEEK FE/  (S/N=3)/ (S§/N=10)/
(R®) (mg/L) (pg/L) (ue/L)
Tyr  0.9999 0.01~30.0 2.00 6.50
Put  0.9999 0.01~30,0  0.45 1.50
Cad  0.9998 0.01~30.0  0.20 0.65
His  0.9999 0.01~30,0  0.75 2.50
Agm  0.9999 0.01~30.0  0.50 1.65
Spd  0.9998 0.01~25.0  0.65 2.10
Spe  0.9998 0.01~25.0  0.80 2.80

GREN,BIMARR BRERHEDEN
HE 0 T FUS L BR Spd # Spe(0. 01~25 mg/L) b, 5
&b 5 R YRR B AE 0. 01~30 mg/L MR B

BFHENAARFHNREXR, ERHEYENR
HHRXRBOYXD 0. 99 U E.
2.3 BEFXR
B 10 mg/L MY AR IR & IS W, 2

HeXK,MARKKE.FHEB 7THEYRN
RSD<C2.0%, ® & RSD (Tyr) = 0.774%, RSD
(Put) =0. 381% RSD(Cad) =0. 686 % , RSD( His)
=1.96%, RSD (Agm) = 1.54%, RSD (Spd) =
1.55%,RSD(Spe) =1.72%, ZHNBHEER
H o EEEERALRER.
2.4 HEEKRXE

. P 3 FpAE & o IR 0 R [ R B %K B (0. 5,20, 10
mg/LMEYEBESIRER R —E B AR, HHME
FHEERFTERRE, &K R & K5 F
FTHIE 6 4,35 3 ANIAR K F A - 25 [ e 3B 04
MiREE, AN ARBRMASGTOERREL,
RRE3,

3 HOEKRLTRER
Tab,3 Analytical recovery of FLD{x:ts)

P HRER PR B/ (ml/L) FEEE RSD

J v BE / (mg/L) 0.5 ‘ 2.0 10.0 (n=18) (n=18)

Tyr 0.05+0. 01 2.58%0.10 ° 11.2040. 25 51,900, 50 105.3 55
Put 0.1340.02 1.28+0.15 6.9410.40 32.20%0.32 88,3 6.1
Cad 0. 630,01 1.02+0. 24 5.3510. 61 32.340,42 89.5 8.3
His 0.15+0.03 3.38+0.12 11.80+0.35 56, 5040, 20 110.1 7.5
Agm 0.05+0. 05 " 2.45%0.10 10,5740, 21 50. 40£0. 25 99,2 5.3
Spd 0.81+0.04 2.70%0. 18 10, 500. 43 43.70£0. 14 89.8 6.8
Spe 5.75%0. 06 8.79+0.15 15,5040, 22 47.900. 38 98, 6 8.2

TRHEMEERRN 3 MMEKEBR=6)E,
B B F H E Rk B 88.3% ~110.1%,RSD #
5.3%~8.3%. BRI LANEEL 44
KR,
2.5 HaRNE

EBMAH.pH M f1 TVBN W&, B i
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Fig.2 Chromatogram of biogenic amines of squid by HPLC-FLD(8 days)
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B RFEN IR, £ 0 CRERXM
T8RRI LA R MR 1] O 7~8 d;4 CREAY
H5~6d, BlFE6 X, LLROCERLTC . MARK
BEXEHBEE(R O, AN TVBN HERN
WEZEHH AR, EOCML CHAZHFTZHNA
8. LA30mg/hg HIRE,0 CRAET 7~8dHE
B MEL CEHETHS~6 L 5RUITER
R —BtE. RENANS K pH HERRNEN
BARBARMNBYE, £0CH4 CHHEAFT
ZHHR. A—efH4 CREXHET . Ran
PHEIK O CH. BHB/EH A pH HXP 7.0 L
E. Bt pHEZATUELNRAFRRELNSE
iR,
£4 FERMELTHE oH, TVBN UBEERLR
Tab.4 Changes of pH, TVBN and sensory rating of squid

during storage at 0 C and 4 T

[iag 0T 4C

BfH/d TVBN* pH BES%° TVBN' pH RES%
0 6.25 6.66 1  6.25 6.66
2 845 6.64 1 891 6.74
4 188 6.71 1  22.80 6.78
6 257 6.75 1  39.22 6.94
8 376 6.91 2  53.02 7.12

a. TVBN—mg/100g. b1— B[ EZ 8 : 2— W B & ; 3—
B,

W DS ke e

R EEST AN SREANE SR

B 4 fim,Agm fl Cad RWFAZELRIIBHEE.
LBRFHRBNATIEYRERMK. £0 T
FOET AemWEBNE S XAKBKAE,EE

% 8 KiK% 100 mg/kg;Cad R BE6~8d T

BHHE. HMJLR RS R RE, £ B NEK
HEPEABEEL, HEZTF.E4 CEHETHA
BWAEFAATRR, Aem HEBEELXBATHE
EHM L0 CHEBRI—R,FESE S XEBE
if 200 mg/kg, FEH KM T Cad.Put F1 Tyr h M
BARFHEBENM EZBRERTOCEFTH
WEE, FEEAF . RANATEYENEL
1 TVBN fH LA BT f M X —BtE , Agm Fil Cad
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Fig.3 Changes of biogenic amines of squid at 0 C
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Fig.4 Changes of biogenic amines of squid at 4 C
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