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Development of an Analytical Method for Nine Biogenic Amines in Chinese Yellow Wine by HPLC
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Abstract: An analytical method for biogenic amines in Chinese rice wine by reversed phase high-performance liquid
chromatography (RP-HPLC-HPLC) was developed. The biogenic amines in Chinese yellow wine were extracted with
trichloroacetic acid (TCA), and then pre-column derivatized with dansyl chloride for quantification using 1,7-diamino
heptane as the quantitative internal standard. A C,; chromatographic column (4.5 mm x 250 mm, 3.8 pm) was used
for separation. The mobile phase was composed of a mixture of acetonitrile and water at a flow rate of 1 mL/min, and
the ultraviolet (UV) detection wavelength was 254 nm. The results showed that nine biogenic amines (pyridoxamine
dihydrochloride, tryptamine, putrescine, cadaverine, beta phenethylamine, histamine, tyramine, spermine and spermine)
were separated completely within 40 minutes. In the concentration range of 1-50 mg/L, each biogenic amine presented good
linear correlation (R* > 0.999). After the addition of a mixed standard solution of biogenic amines to Chinese yellow wine,
the recovery rates were 79.54%—89.55%, with relative standard deviations (RSDs) ranging from 3.14% to 6.35%, and the
limit of detection for each component was 0.002—0.009 mg/L. Therefore, The HPLC method with pre-column derivatization
and UV detection could be used for the determination of biogenic amines in Chinese yellow wine.
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W% (biogenic amine, BA) f&—REA — &AW
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B 7 RS T A & . AR B — e A
HIhee, WEAEVIEEEDE BN AR IEEE
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fe s IR Z R m, HARAAMEZZNE, k)
SE T I A AR AE T TR, (3 B R 24 25 AR
P AN A B it B P 2 AR P I R B B R oA o BRI AN
i I R RGNS =T 10 mg/L, VEEAMS &
F8mg/L, fii: AREmT+3.5mg/L, EEEMm™%, &~
B T2 mg/L”,

H & A 2 M7 m 0T/ f b A g fi e,
WAL R AR R G AR i
B R AR RORAR 1 (reversed phase high-
performance liquid chromatography, RP-HPLC) ¥,
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T Pl U1 32 436 A I ) DR 7 77 T AT 7 o5, I T 2
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BEAT AP I 10 s AR e BRI . R R I R I T
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M. BAEBREGERAPRERME . TR emED . A
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SIATPRIER, T DL LSRR S RN o A, ERE S R
H AT 2 N FEALIZ I 0B o RO i 2 T A W e
AT TR E R D, FLAA AR, L. s
PEANEEAL AT

SERRB R, BRI HPLCYE N & i i AE Mtk 4T
R 4T ASHE LS % GB/T 5009.208—2008 43 it 4E
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WIS, WL T AT EPER, IR AR S I R
B FERLE R ATAEAG R R B LB E . Ve
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1.1 Mk

9 FhERAR A bR A SRR I (CASS: 524-
36-7, 98%) . Y% (CASS: 51-45-6, 96%) . p-#
L (CAS'S: 64-04-0, 98%) . &% (CASS: 51-
67-2, 98%) . JEM (CASS: 110-60-1, 98%) . |
2 (CASS: 462-94-2, 98%) . fulli (CASS: 61-54-
1, 98%) . WislE (CAST: 124-20-9, 99%) . %
(CASS: 71-44-3, 98%) . 1,7-—&FPikt (98%) .
FH#EBES (98%) Fhr TAAIE IR AR, FEE. NER
(Rt al) E 2 = I G R AR . 2Bk,
ETE. Foki. =& FH. AR, BREM. |
i, SELE. R, =52k A
1.2 {5

1525 & RO A B (BL2998 4K Ahfa i #% . 2707
B SHERE S . Empower3{b 22 TAER) 35 [E Waters 4
Al 3K30AEE AL fEESigmad ;s VIERIES
& MEEIKAAT; KQ-600BH A IIE Wiy g4t
WS A PR AR ;s WNBASLIU R E R K an  #E
Memmert/A ] ; MGS-2200% WAL AR AL
HIRAF: ML204AH TR~ Fh+tMettler ToledoZy
H); PB-10f2S¥il  ffi[E Sartorius/A & ; Milli-QfB4li/k 2%
ZEMillipore/A 75 0.22 pmiEf4T ks LRl
FAERARAF] .

1.3 Jiik
131 BrAEVE S PO bR A5 FH R PR I )

TR B PR I & 1 4% P AE W AR HE Y, 0.1 mol/L#h
BREAE NGB, FC I AR AEA & I, A& &
WFE N1 000 mg/L, fiff7 T4 Cokfa. B LR &IEWR,
WARFHO0.1 mol/LER MR M B, FMIRA), HAEWK
FEN100 mg/L, BP AW fchr TR A A . 49 0 BUiE
BUILR AW, LL0.1 mol/L 2k RV WAE o B i
3 TG 1) R 24 B B IR B O 1.00, 2.50, 5.00, 10.0.
15.0, 25.0. 50.0 mg/L1JBAEARHEIE T . HEBRFREUS
EHRARYIET, 0.1 mol/LERERVE AR MR, 1T il Bl
JREAE AT 000 mg/L I P AR Ax i 5 W0, 7 T
4 CUKFE - TATEC I P A5 b E 6 278, 0.1 mol/L
SRR A RE, WO BT R IR E N 100 mg/L 1) N AR 18 A
W, EAF T4 COKFR . LA b B e il b o4 335 9 S N A A
W RAE IR T .
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FH10.00 mLiEFE, HIAN0.2 mL AR {E W,
NS B & A E R A, ERFEELS.00 mL ik
FERREU, ETHEOLEY Y, ffHA A ISR
pH{EN11.5~12.0. FEIIAS5.0 mLI¥ IE ] B - =& F ke
(1:1, VIV) IREWER, TRO4BESE, 4000 r/mingg O
10 min, 7¢)2)G, WHCHENAE, EEBEEHNRK, &I
PEHU, HU3.0 mLIEHGE, FMA0.2 mL 1 mol/L2k
R, RATIRA, 1E40 CHAMAFTFHESKRT, REMA
1.0 mL 0.1 molVLEER, ARV, FfiTtE.

120.50 mL FIR AT AR BRI, I AR IR &
FRVSWL.S mL, PHBEEESATA S5 mL, RS
60 CAM M FIRRBI30 min, )5, FEMAREAR
BVEW00 uL, FE40E2), 60 CHAF FRIR1S min. HL
H, InEE4iKI mL, 7E40 C 21T AU 2 IR .
ZJEMAN O3 mL, iR e, HHESE, WA
=, EEEME2 X, A CBHEBOR, 1640 CH&MHT
BART . IMAZIELOmL, R EY, FH 0.22 um
PEFEET S AR I8, M BE AR .

133 ikt

o 4 A XBridge C i (4.5 mm X250 mm,
3.8 um) , VBENAHANIK, WENAEBAN LG, KA
Ve, VMR AR, JiiE ]l mL/min, SAMEMIE K
254 nm, FEFEE10 pL.

x1 BEEREERF
Tablel Gradient elution program
R H0%
i ) /mi o o
m TAHIA RAHIB
0 35.0 65.0
22 24.0 76.0
30 0.0 100.0
31 35.0 65.0
40 35.0 65.0
2 SR5nt

2.1 s

FEAEP G )D€ 5 el & RP-HPLC 7 ik Al AE )
Jle iy, 2 BRI BAFE B L, AR A B T A AR R e
P B 2 PR o S R S AR A3 B A A PR 52 56 4y
BEXREZE., X TAFE RS, S TRP-HPLCA MK,
XTI AR ) B SR AR AR H] o PEREAT SO R AR
ROy, ERAGER . nTREMARNTTE, EREE R
MR E T, KRELGEINE - T R E
BREE. PR R A R Rk
ZHE-KM, Gi-= 2", - KR, R - R
EPU L ZE-BEIR-BEIR AN ZIR- L/ H R %

232 AT SCHR A 00 3K 8 i Bl A 2 FLWE T4 A, AR
Uk 7R H HLBC I EE BT 3 i sh A -
K CIE-K CIE-K-ZF R

I RK Y, WK 5 B8RRI L - K 1)
U, WA KEBRTIEHI, T =5 8RS
MBS OG- KAERBIAR AR LG, T TG BA S 22 001,
T ATERUE 91.0 mL/minkf, 2§ AKIE BRI &
JIBIATEAR K, AL 07 B8 77 iy it s il o i
H, ISR IMRISE LB K AE210 nm A A, X5
NEARERT I LRGSR, EECT SHE-KAE
FE B M B o
22 OB

B RO RE, e B A R MR R ik R
B TR R R K R E R A NG, HAT
TGPV T A VLA A, Wk £ R RS A I A B
A, F 2l R R IR R . FE o) A A B A
BATE, WUk A 9206 = i) Waters XBridge C, 0l k%
(4.5 mmXx250 mm, 3.8 um) , Hi#T5LI8%1FXBridge
A P A T I BT
23 AT R R E

YR AT AR e B, BT AR SN B AR
REIE, B R R SR AN AT, Db 2RI AT AR R
FEAE BB ROGECR SRR AT AE YD, A RESCELAEY)
figz e Bt SCHR[24] 7 B2 B AT AE AR A RS B
A AR, RHIBEAE . WIS, WO
b PR SURN AT 2R — F R H AT LU B A Y AT
AT SRTT, AR I AT AE AL AR E
T I S0 S S P2 D LSRR WA S B e A T S A
RATAEMRF, FER H & R B EHAT TIRER, 4R
TLE1.

el
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Fig.1  Effect of dansyl chloride concentration on derivitization of
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f& AT AR A= P Bk B e K, HLBE A AT AR A0 7 &
M, frAeE IR RN SAT AR
FIRECN2 mLEF, A% REig. WK G (g AT A
=R B RO, H51.5 mLiAHE, HFEHE
ZE 5o WO IR R B R, AT A AR R Y e
SR Hy1.5 mL
24 BRI

ARSI - KSR R, DUEAT A PeRLRE
FPIRE, WAR2. @I SIe AW R R, el r2 e i
BT . B2 YGRS R Gk . B2
AN, 9 P AEYIIAEA0 min NIA R e A B, HIETE XK.

R2  BEERBRTFRRL

Table2 Gradient elution program optimization
T eI [8]/min TBAHARE S BU% TR HEBIAE > B %
0 35 65
20 25 75
s 30 0 100
FEF1
31 35 65
40 35 65
0 35 65
Sl 22 24 76
%ﬂ% 30 0 100
31 35 65
40 35 65
11
7 10
9
8
5 10 15 20 25 30
i} 7] /min

LERERME NS e, 2.0 0%, 38 4. p-2K L0 5.7 6.410%:
TSV 8. 17- & IEPHE, 9K 10888 1LKSRG. 3.
E2 Yo i E

Fig.2 HPLC chromatogram of biogenic amine standards
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Table3 Regression equations with correlation coefficients and limits of
detection for DNS-CL-amine derivatives

s woE f T e el
i 7=16.448x+0.036 5 0.999 6 1~50 0.008 0.09
i 7=7.086 6x—0.248 3 0.999 7 1~50 0.002 0.03
BN 1=1.409 3x—0.288 4 0.999 6 1~50 0.004 0.04
Pk ¥=3.052 2x—1.404 § 0.999 2 1~50 0.003 0.05
el 1=3.604 8x+0.07 0.999 0 1~50 0.005 0.02
RIk;icd y=4.826 3x—0.1749 0.999 6 1~50 0.009 0.05
Btz $=3.060 9x—0.1426  0.9993 1~50 0.006 0.01
il y=3.572 1x—0.051 6 0.999 0 1~50 0.007 0.01
HEMSIE  y=3.653x—0.098 2 09995 1~50 0.009 0.05

o W b 3 7 VT ) A 1 2R TR B A R I R AT 2R
PESEEG, Bl R VIR E N1.00. 2.50, 5.00. 10.0+
15.0. 25.0. 50.0 mg/L. RIEEMEELIE, PL3 550 E A
S B R S b, LL1O {515 e LU AR D i BRI o
brife. 53,

HR3T A, 9 MAEWIIEAE1~50 mg/Li Py 28
RIFFIEMERR, MAXREIHKT0.999. ZHHED
% R kS HE BR 2 0.002~0.009 mg/L. 3 J& A= 4 Jie £ il (1
BR,

252 FESIIFREIE

R — B RE AL, RV N EECL.0. 2.5,
10 mg/L =AM 83 FE MO b [ UScse it . R BA B By
AT AT AR FR IR, ARINMBRFE 55 55 AR K RE 5P
ATIES frs 25 R WNRAFTR .

R4 HEYEomwE RN E

Table4 Recoveries for biogenic amines from spiked sample
VG WhnE/ (mg/L)  [ECER/%  CFEEICR/%  RSD/%

1.0 85.63

1% 2.5 93.55 89.95 5.36
10 90.67
1.0 85.38

i 2.5 82.86 82.27 6.35
10 78.56
1.0 83.56

B 2.5 87.54 82.25 424
10 75.67
1.0 79.65

J7 ke 2.5 94.43 88.17 5.34
10 90.43
1.0 87.65

2 2.5 94.34 86.47 3.78
10 77.43
1.0 78.86

TG % 2.5 84.77 80.46 425
10 71.75
1.0 85.43

T i 2.5 87.65 85.20 3.58
10 82.53
1.0 90.53

% 25 87.57 89.55 3.14
10 90.56
1.0 87.78

RIS i 2.5 76.06 79.54 5.04
10 74.78

HER4ATT L, 9 FpAEWEAES FHAS B INFRKF T,
4 [ YL R AET9.54% ~89.55% 2 1] o HAH AR HE A 22
(relative standard deviation, RSD) 7£3.14%~6.35%2.
i), IFFERIIE R,
253 KEHEESHT

EHC— SRR, e AT, A BA B BT U
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Table 5 Precision of the method for the determination of biogenic amines

V% P/ (mg/L) RSD/%
SN 0.68 1.85
JE 1.32 3.15
B LN 3.56 1.65
J7 ke 2.36 2.48
ERA 8.65 0.65
A % 12.54 1.78
Tk iz 0.50 5.46
i1 0.63 3.82
SHERILIS ik 0.16 5.54

2.6 BRI

25 30

15 20
fisJ 1) /min
EH3 FHEAEHNEIEEEEE

Fig.3 HPLC chromatogram of Chinese yellow wine sample
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Table 6 Biogenic amine contents in tested samples
mg/L
Bl TOTRE R PRS2 BOPREE S BRE 4 BERE RS
Eufii 0.191 0.037 0.073 1.297 ND
Ji e 0.017 0.741 0.619 0.315 0.011
B-I LN 0.798 30.239 4918 3.067 3.186
F 2.809 58.167 2.164 10.182 0.953
il 4 2.076 6.161 3.926 6.273 5.734
A 0.322 65.301 8.138 5.813 14.859
ik 0.499 0.755 0.713 0.499 0.282
i 0.029 0.079 0.501 0.091 0.061
ERERIL S ND ND ND ND ND
S 6.741 161.48 21.052 27.537 25.086

VE: ND.REH .

HEB A, BB & MAEY ISR e E, B
WETE XS, AT LAHERfE B . e S R ARG, HEken]
R, FEAFEIFR IO BORE S b, ARV A 2
5PFES, AR S BT EITE6.741~161.48 mg/L
f]o ANERES RV S B ZE R, RS Bl M A=
FE R IR K, TR — BRI,

3 & #

KHIRP-HPLC- AN, FHEIE AL RTATAE B L
DEME I € S T A, REAES M AEYIIEAE40 min NIk

B 5E 08,

TR R B EE, B R,

BOFHIAEm Y, & A SN AR AR
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