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Determination of 8 kinds of biogenic amines in different varieties of peach
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ABSTRACT: Objective To establish a method for the determination of biogenic amines in peach wines by ultra
performance liquid chromatography, and analyze the composition and content of biogenic amines in different varieties
peach wines. Methods The samples were derivatized by dansyl chloride and then extracted with ethyl acetate
liquid-liquid extraction, separated by Waters ACQUITY UPLC BEH Cg column (100 mmx2.1 mm, 1.7 um) under 35°C,

with the acetonitrile-0.1% acetic acid aqueous solution as mobile phase at a flow rate of 0.2 mL/min. Ultraviolet detection
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wavelength was 254 nm, and external standard method was performed for the quantification. Results Eight kinds of
biogenic amines including tryptamine, f-phenylethylamine, tyramine, putrescine, cadaverine, histamine, spermine,
and spermidine were determined by pre-column derivatization using dansyl chloride combined with ultra performance
liquid chromatography-ultraviolet spectrophotometry within 16 min, the peak areas of 8 kinds of biogenic amines had
good linear relationships with mass concentrations in the range of 1.0-50.0 mg/L, with the correlation coefficient
7>0.999, the limits of detection and quantification ranged at 15.76-21.43 and 53.58-71.07 pg/L, respectively, and the
intra-day precision and inter-day precision ranged at 0.85%-3.31% and 1.02%—4.36%, respectively; the recoveries
ranged at 89.71%-106.16%. All the 8 kinds of biogenic amines could be detected in the different varieties peach wine
samples. Among which, tryptamine and putrescine showed higher levels in peach wine samples, while tyramine and
spermine showed lower levels in most samples. Peach wines made from 2 cultivars of Biafeng and Wuhan had higher
levels of biogenic amines, whereas Chunmi and Zhongtaofeiyu peach wines showed lower levels of biogenic amines
than other varieties. Conclusion This method is rapid, simple, sensitive, efficient, accurate and reproducible, and can
be used for the determination of biogenic amines in peach wines. There is great difference in biogenic amine profiles

among peach wines made from different varieties, so selection of suitable variety of peach may be a helpful approach to
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control the content of biogenic amines in peach wine.
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Fig.1 Effects of derivatizing agent mass concentrations on the peak
areas of 8 kinds of biogenic amines (n=3)
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Fig.3 Effects of different reaction temperatures on the peak areas of
8 kinds of biogenic amines (n=3)
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Fig.4 Effects of different reaction times on the peak areas of 8
kinds of biogenic amines (n=3)

22.1 AshAAegieHE

ATRFEXS LG T B 2 T AR B A X A P e 1) 3
R, R ZIETER TS B ROR BT, (B A iR
B, WIREIE R A RE S G A SR VR AR R R, e
iR A ZIREE, HRBIATHAR, WK . B
I, W shABE T 25 (A)-0.1% LR K (B)
222 HBLARR 6L

TR BAE LA R T R A < E s B 55 . AR L M
THEROA”3 AR, AR EERA 90%4 . 80%Z
5. 70%Z M. 60%ZME . 50%2 it Xt A= My iR A b e
WA TSR, S50 R B, MG 60%HT, 8 Fil
YRR g R, TE 2N OB 60% K kAl 28 T R
B LA TR BRI, A B R>1.5 B, KA L
PRI BI RS BN 10% TR 4L A 5%, I3 b 1L D0 328 3457 o4 {1 37
A HE S PR S AT SR, e TR
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DABTRT I A A= I W AR E A ARAR(Y), 23l 8 R AE Wk
AbREZ, Lty RIS 1, 7F 1.0~50.0 mg/L JEFMA, 8

oA g vy g TR 5 A VA P AT R IR M R, AHCR
B 2>0.999, HILMEEL(S/NY A 3 F1 10 BFafER L BRAE
TEFR o 8 FhA=MIRerAs HIBRAE 15.76~21.43 pg/L ZIA], & RBR7E
53.58~71.07 ug/L Z [0, REEEE S, W2 RriEsR
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Fig.6 UPLC chromatogram of 8 kinds of biogenic amine standards under the optimized conditions (50 mg/L)
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Fig.7 UPLC chromatogram of peach wine sample under the optimized conditions

®1 SHEMRMLIESTE. WEHRMESR 232 irEikE B R A
Table 1 Linear equations, limits of detection and quantification
for 8 kinds of biogenic amines

IR RE A 3 0, 435I LA 8 B AR Wiy o R 25

ER AL R i B
/(ug/l)  /(ng/L)

otz Y=40677X-2173.2 15.76 53.58
B-IE M Y=53455X+2353.7 17.85 62.47
i P Y=166093X+15600 17.16 57.21
J7 e Y=148887.X+15568 20.25 69.26
2H e Y=52488X-9116.1 18.85 62.85
Jik e Y=104992X-659.91 21.43 71.07
P AE Y=123146X+4084.6 19.37 64.60
it Y=112117X+3589.6 20.46 68.39

50 mg/L (144 Y HEIR G bR VEV WA bR ok B2 HEA T A 1R
o FELL L 3 AMNMREEACE R IARFES, 1 d NEEE I 6
R, VA A Y e 1T R AH XA 7 i 22 (relative  standard
deviations, RSDs), it H PUAE S . % FibkRShIESE 6 d
AR, T 6 d WA EY IR FR Y RSDs, ic K H [f)
K B . a5 R Won, 8 B AW e 09 F ¥ m b Bl R 7E
89.71%~106.16%Z [8], H PIKE#H BEAE 0.85%~3.31%Z [i],
H IADRE % BETE 1.02%~4.36%2 0], TEILF 2, ULZ i ikm
K AR E e . AR,
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Table 2 Spiked recoveries and precisions (N=6)

SR WK T Ty A H il
/(mg/L) [If%/%  RSDs/%  RSDs/%

Iy e w R 95.45 0.85 1.02

o 25 104.85 1.22 221

50 96.57 1.67 1.34

D5 I E R 94.28 1.38 2.46

PRk 25 92.57 2.01 2.19

50 89.71 0.95 1.78

I e w R 103.67 1.44 3.01

& iz 25 102.37 2.09 2.96

50 9537 2.22 1.90

Dy g R 92.12 1.02 436

J7 25 106.16 1.43 3.01

50 97.59 2.36 1.68

Iy e w R 93.67 1.79 3.39

2 25 91.63 2.88 1.99

50 97.83 1.97 1.85

Dy g R 92.86 1.35 3.76

Ji% iz 25 89.79 1.07 1.87

50 101.25 2.21 1.95

Iy w R 98.39 1.37 3.97

LA e 25 102.57 2.16 2.74

50 98.23 1.78 2.03

Ty g R 92.45 2.39 2.88

it 25 91.32 2.08 2.37

50 98.68 3.31 3.08
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R FADRARSE W 5 % 10 AN ] R SR A it 11 A
PIRR RS & R E T, S5 3R 3. 8 A E MR T 1
ST AR SR RE S TP ARSI S, 10 AR AR SRR o 8 A
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T.HEE S, Rewy, B, TI% 105, NIC83. K
IAR, A B A RAE 10.80~16.90 mg/L, FE M B4k
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4.73 mg/L, HAPIRL ML 2 SHRI & R4, 78

4 mg/L VUL, TEMEAIPE 10 Sk b S g
i, 78 2 mg/L LAF o B-2K e AR 26 I 4 B SR 7 i
B, 439 1.95 0 1.78 mg/L, 1fii NJC83 I Bkl E AR
WS R0, A6 1 mg/L AR o J I B e AN [ o i) 22
SRR, HRBERWE PSRRI 9.71 mg/L, HRCH
NJC83., W& S5, B, RN 25, &k 3.85,
3.83. 3.49, 3.47 mg/L, HAhFFEEIIE S EIE 3 me/L
PIF, Hp gt DB & o K, M 0.49 mg/L, #&
XRS5 AR 94.96%, PR EE 55, AR, H
%10 SR P AR m, 50 2.42.2.30 12,10 mg/L,
HoAb SRR I AE 2 me/L AR, HAJE A NJCS3 BEAR
SR, [ 0.08 mg/l, WE4EE 5 SHRBEMK
96.62%. AL T B AEAS [F] S FPBRE AL (] 22 S AHXT DN, FE
1.09~2.53 mg/L Z[8], RAARBIIE & fem, FEMR
WA BRI BRI 2 SN, 8 A & FiBk SRR
HIBAG(<] mg/L)o K RETER S Fhbk SR o 5 2t I,
£ 0.11~1.18 mg/L Z[8], i m i RAGRBERE,
TR BTG o A e 6 B2 MM R b & s de s,
231 mg/L, HXFHIE 10 5, AR, NIC83, :il 25,
KETHI, S HAE 1.23~1.68 mg/L 2 [H], oAbl 5 004
%, ¥W7E 1 mg/L LR, HhJtURENRE b & Bk,
9 0.15 mg/L, BEMHIIEA 93.51%.

GOMEZ “0xit 10 A~ Pl 7 - S i 27V v A W e 41
AT T, RIS B R 3.92~24.22 mg/L
Z[E), HEE T AEY NS e 8.83~104.24 mg/L Z[H],
R R A T T S =Ry 0.43~3.36 mg/L,
FEAT G TE A 3.55~44.00 mg/L Z 0], AN]SR A T & A
B A PRI S R R AR . APPSR A
PRI B 72 Fp tho A 280 % B 100 T DR i ol o ALV
Hh A e R Y DR 3R AR5 S o AN [ i R
T R AP 43T, HE—HAIFSE T X —Z51E . AR FpR
SEBR A BT AR M (RN S 5 S i A 25 A, AR AL
RS B BT REAEAE— 0, WA & I A rp il T4
LR SR A 1 P A R AR e AP A K 22 7 P20
A, FSIHAEAE R — L 2 Tt nT ke LR A A K AR
T 4 0 A s A g g A 2027, T AS [ o R S v
S o 21 AT AR R 2 S 2528300 DT e A [ it o SR 512
PR P SRR A B R P AR W T O™ A 2 S . TS
[ SR it ok SR S 20 B A ) 25 S B HES Ak SR v A= 4
JHe (e RE e A R 1E— AT

3 & i

AW TS T — Pl s AR 3 1 I E A SR
O, p-ROME . JENe. P, Hlg. BEhk . WAERE . K
Ji 8 FAEMINE ATk o %07 R AP HIR B AT AR, &
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PR LR -IAE I, AMPRIEE |, ATAE 16 min A 58 AL RH
8 Al AR W 4 1 3BT o 10 A S ATk R Hh 24 ] ) 5
8 FEWIE, Forh DLl | B & i e, TR | R &
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Table 3 Composition and content of biogenic amines in different varieties of peach wines (mg/L)

bl ek i BIRNE Ji e J 2 i i W AE il Jyiiis
HE 3.51° 1.95° 0.49" 1.53¢ 1.09" 0.96° 0.15 0.11 9.78!
Ehi 1.90' 1.118 3.49° 1.49 1.76° 0.19 231° 0.25 12.50°
% 10 5 1.87 1.01" 2.75° 2.10° 2.12° 0.19" 1.68° 0.42¢ 12.10°
AR ) 473" 1.19° 2.95¢ 0.87" 1.38" 0.32¢ 1.23¢ 0.21" 12.90¢
H XL 2.32" 1.24° 9.71°* 2.30° 2.31° 0.32¢ 1.52¢ 0.38° 20.10°
NJC83 2.76° 0.98! 3.85° 0.08’ 2.01¢ 0.26° 1.38¢ 0.23¢8 11.50¢
KW 25 4.57° 1.43¢ 3.47° 1.78¢ 1.23¢ 2.50° 1.36¢ 0.55° 16.90°
PR 2.20¢ 0.66’ 1.88" 0.94¢ 1.78° 0.16¢ 0.97 0.20! 8.79
KALR 3.14¢ 1.28¢ 1.80¢ 0.27 2.53° 0.12" 0.508 1.18° 10.80"
HEESY 2.01" 1.78° 3.83° 2.42° 2.15¢ 0.57¢ 0.36" 0.54¢ 13.70°
¥ 2.90 1.26 3.42 1.38 1.84 0.57 1.15 0.41 12.91
A5 R AL 36.82 30.19 71.70 59.35 26.04 130.75 57.87 76.30 26.12

:

ISR R/NG PR FR 225 B3, P<0.05; 485 R EUAAL %,
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