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Determination of 9 biogenic amines in yellow rice wine by
non—derivatization—PriME—ultra—high performance

liquid chromatography—-tandem mass spectrometry
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Abstract: Objective To establish a non-derivatization—PriME~ultra~high performance liquid chromatography—tandem
mass spectrometry method for simultaneou determination of 9 kinds of biogenic amines in yellow rice wine. Methods
Yellow rice wine samples were purified by PriME HLB solid phase extraction column purification, separated using Wa-
ters XSelect HSS T3 column (150 mmX2.1 mm, 3 pm), and qualified using multiple reaction monitoring mode, electro-
spray ion source positive ion and external standard method. Results There was a good linear relationship for the 9
kinds of biogenic amines at 2.0 to 500.0 pg/L (r=0.996). The limit of detection was 0.1 to 0.2 mg/L, and the limit of
quantitation was 0.3 to 0.6 mg/L. The spike recovery rate of 9 kinds of biogenic amines ranged from 83.5% to 108.6%
at 0.1 and 1.0 mg/L, with relative standard deviations of 2.8% to 8.7%. Conclusion Non—derivation—prime ultra—high
performance liquid chromatography—tandem mass spectrometry can be used for the rapid quantitative detection of biogen-

ic amines in yellow rice wine.
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1 #REF%

1.1 KA ES5E

e (4 97.5%) . B-RLME (99.5%) . JiE Rk
(99.0%) . J'HE (98.0%) . ZHHi (99.44%) . #fh fik
(99.38%) . MEhE (99.5%) . WAGHE (98.9%) FksHe
(98.9%) FrifEFH YT Dr.Ehrenstorfer GmbH; M
(s, f5E Merck KGaK 2N H]); g (@i,
F[E Anrqur Chemicales Supply AF]); SEE 2 /KR
MilliQ #B2li7K, 0.22 pm AHAE LR UER (L
TSR AR AT RS F] ) 5 PriME HLB (£ [E IR FE
M%) 3 Q-Trap 6500+ Bl FHAL (3£ [E SCIEX
NHEDD) s PR A (F8E Heidolph 23 #]) 5 8 HEAX
(JOANLAB 247]); HFRF (LiRsE T FRE
AR AF); BOHL (32E Thermo Fisher 22 H] ) ;
AL (AT CHTRM A R R o
1.2 FE7*x
1.2.1 AR BC ]

FREC 9 M AE YR ifE it 4 10 mg, BT 10 mL
Ak, 0.10 mol/L FHMERRZIE, 53] 1.00 g/L
PRUERH IR, T 4 CHOGORAF . J3 I IGE fE A 1 i
FWT 100 mL AR, 0.1% LREBERZEZ
B, FREEE N 1.0 me/L RARER PR .

122 FEAETALEE

WZHL 3.00 mL BB FE &y, 4F PriME HLB [E A%
Bk, B 1.00 mL JE W,  0.1% LIRIERFRREZE
100 mL, HX 1.00 mL FvBGs 0.22 pm MRS FHL.
123 @ikt

{4, 3% £ S~ Waters XSelect HSS T3 (150 mm X
2.1 mm, 3 um), WshH A: 0.50% FRRKER; Wi
A B: 0.10% TR ONEHW, JiEA 0.30 mL/min,
HHREHR 5.0 plo BEVEM DT : 0~1.0 min,
10%B; 1.0~4.0 min, 10%B ~90.0%B; 5.0 ~6.0 min,
100%B; 5.0 ~6.0 min, 100%B ~ 10%B.,

124 ks
HLIE S IE B TR (ESIT) 5 ZROUW W 21

500 C; AAA: 35
55 psio HAKJT

HH: 5500 V; 57U .
psi; ZALA: 65 psi; FENINAAA .
ESHILE 1,
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Table 1 Mass spectrometry parameters in multiple reaction

monitoring mode

e RENE = TR TR ERERIE
(m/z) (m/z) eV \%
JE e 89.2 72.3 23 12
30.4 37 31
J 103.1 86.2 14 27
69.3 22 39
ZH 112.2 95.4 20 52
68.7 30 52
KM 122.2 105.1 42 32
77.1 30 19
i i 138.2 121.3 11 42
773 38 42
MK I 146.3 112.1 11 56
72.1 9 48
el 154.2 91.4 27 8
107.4 36 6
ik 161.1 144.2 15 27
115.1 43 27
i 203.2 129.1 16 78
84.1 41 84

1.2.5  JrikeEfatnib o

K H 1.0 mg/L FRAEfi W ECH] 2.0, 4.0, 10.0,
50.0. 500.0 wg/L & EE M RIGRIMER W, EHLRI,
DL EARA A P B R A by, W TR R O A AR AR ST
FRAE TAEMZ . 29000 3 f5H0 10 f5 0950 i
J7 1k B RS B R B R . BT R A A B AR 0.1,
1.0 mg/L AE P i a6, AR AT 6 1K
AT, TE A ] R FAH X) BR M DR 22 (relative
standard deviation, RSD),

2 & R

21 GRS

HEZ 3 PPoEKPEATE A Waters XSelect HILIC
Waters XSelect HSS T3 #1 Dionex Acclaim Mixed
Mode WCX 73 B2 . 9 P AW iE iF Acclaim
Mixed Mode WCX J& B B {EARAG, ANk & K 4
B A WM FEA B A 5 Waters XSelect HILIC %5 fa
Jena N 2, UAB R (LR FE " ;. Waters XSe-
lect HSS T3 ] LU Hh o385 9 FhAWe. LI 1,
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Figure 1 Chromatogram of standards of 9 biogenic amines

2.2 FiEtEBRAEER

AR E 9 FAEYIMEFE 2.0~500.0 pe/L e E
WHEIN, MEXERRE (7=099%), &KHRN 0.1~
0.2 mg/L, ERFMRH 0.3 ~0.6 mg/L, i/ w55
BARI A e (R I ok . WLk 2.

R 2 9 FVEYMRANMECER | A BRANE SRR
Table 2 Linearity, detection limit and quantification limit of 9

biogenic amines detected by this method

LMV KB/ R/
R NI ® PR R
(}Lg/L) (mg/L) (mg/L)

2.0~5000 099% 0.2 0.6
2.0~500.0 0998 0.2 0.6

i y=21 303x+22 488
JUE y=9 658x+48 450

Mk y=140 909x+360 178 2.0~500.0 0.999 0.2 0.6
KM y=41 T19x+54 558 2.0~500.0 0.999 0.1 0.3
B&lE  y=24 947x+8 189 2.0~500.0 0.999 0.2 0.6

2.0~5000 099% 0.2 0.6
2.0~500.0 0999 0.2 0.6
2.0~500.0 0999 0.1 0.3
2.0~500.0 0997 0.2 0.6

WHEME y=97 262x+136 157
Bl y=17 487x+11 059
i y=30 540x+33 852
Wil y=112 069x—45 428

23 FExOKEREEE

9 Ak WAy [RIAR g 83.5% ~ 108.6%, RSD Ky
2.8% ~8.7%, IR FNEHE Rif, W& 3.
2.4 SETRARSRAR I 45 R

i REAS Ty 2 A5 00 v 5 BRI AE 5 20 0y, AR
AW, HLrh R R R e e, G 0.6 ~
27.7 mg/L., FEMEN 0.1 ~57.8 mg/L; (O ARAGH .

R 3 9 FAMIMINAREICRARTEE (n=6)

Table 3 Spiked recoveries and precision of 9 biogenic amines (n=06)

R %lﬂ&%/% _ #RSD/% _

EEL7)11s (mglL) ik Jinkz Jiks ks
0.1 mgL 1.0 mgL 0.1 mgL 1.0 mgL

T B 11.4 83.5 92.1 6.7 8.2
g 11.1 108.6 91.2 6.3 5.4
e 2.6 107.6 87.6 6.7 32
M 0.8 106.9 91.2 5.6 8.7
ik fiz 36.1 94.3 105.6 6.2 5.1
MK R 0.4 91.2 87.3 7.6 32
A 0.6 923 105.6 4.6 5.7
e — 94.5 87.9 8.2 2.9
K 0.3 95.2 106.3 3.1 2.8
S 5 B
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end data .
compute p=1-CDF.CHISQ(x2.df).
format p (F8.3).

list.
F 3 YRR
i H Y 1a v PIH
Pearson x° 71.432 9 <0.001
LISk L 73.739 9 <0.001
MRS 63.389 1 <0.001
HYEHIH I n 278
=4 FHCIHTSE
SEHT i TR e Emed
HER
Pearson 0.478 0.048 9.050 <0.001
Spearman 0.488 0.048 9.300 <0.001
n 278
3 IN &
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HJif A Cochran—Armitage £ 55 #1 Mantel-Haenszel y*
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7’ Mantel-Haenszel y* #5561 H 5420 " R =
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