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Simultaneous determination of 13 preservatives and sweeteners in vinegar,
soy sauce and seasoning wine by ultra performance liquid
chromatography-tandem mass spectrometry

TANG Li-Chang, CHEN Gao-Jian, LIANG Guo-Hua’

(Beihai Food & Drug Inspection and Testing Institute, Beihai 536000, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 13 preservatives and sweeteners
in vinegar, soy sauce and seasoning wine by ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods The chromatographic separations were obtained on a Atlantis® T3 column (2.1 mmx
150 mm, 3 pum) using the phase A (methanol), and mobile phase B (10 mmol/L formic acid and 10 mmol/L
ammonium formate in water) as mobile phase. The flow rate was 0.2 mL/min for gradient elution, and the column
temperature was held at 30 °C. Under the electro spray ionization (ESI-) mode with negative ions, multiple reactions
monitoring (MRM) was used as the basis for quantitative analysis by external standard method. Results This
method could quickly and accurately detect preservatives and sweeteners, such as benzoic acid. The 13 preservatives
and sweeteners had good linear relationships in the range of 1-200 mg/kg, and the correlation coefficients () were all
more than 0.996. The average recoveries were 85.7%—112.1%, with relative standard deviation (RSD) of 2.2%-7.7%
(n=6). Conclusions This method is rapid, accurate and sensitive, and is suitable for the rapid screening and

quantitative analysis of 13 preservatives and sweeteners in vinegar, soy sauce and seasoning wine.
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h 1290 875 AR (34X, G6460 = 3 I DU AT Y,
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T YR A A FD); BT EE (AEEE 99.7%) . M
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HERFRECE IS . %3 . BHE 5 g T 50 mL PE &+, il
K25 20 mL, WHEIRS], T 50 °C/KIHEE 20 min, B £
FIREIWEE LA | mL M2 BREHAW 1 mL, S
2 50 mL ZIBE, RS, BEEOPLH, F 10000 r/min B0
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B 4 % W (B); B EE VR : 0~1 min, 10%B; 1~5 min,
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10%—90%B; 5~8 min; 90%B; 8~10 min, 90%—10%B; i
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SR ILE 1, R 13 RS BT,
FETE BT . TEORART RS S5 i R B, R H R A0 LU RS R
T RERL 0 eV IR ZUEF AR {E 60 eV, AP
A — AU R (A 7 5 1) F S, DA L AR
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Table 1 MS parameters for 13 preservatives and sweeteners under tests
b= et/ AN BB F(m/2) TFETF(m/z) PR /v Tl g eV
1 TR 821.3 193.0%, 351.0 135 45% .50
2 AT 394.8 358.6™. 160.9 135 5%.5
3 ik 377.0 199.8%. 345.0 135 10%, 5
4 oy 37 L 293.0 199.9% . 260.9 70 5%.5
5 iR 181.8 105.8%, 42.0 120 15%, 25
6 LA 180.9 59.0%., 88.9 85 15%, 10
7 R 177.9 79.8%. 95.9 135 25%, 25
8 A2 166.9 82.9%, 122.9 70 10%, 5
9 X FRHR R TR 164.9 91.9%, 136.9 110 20%, 10
10 WHEE 161.8 81.9%, 77.9 80 10%, 30
11 PN 120.9 88.8%, 71.0 60 5%, 10
12 KHR 120.9 77.0% 70 5%
13 AR 110.9 67.0% 110 45%

TE: e B S A R R Rl i
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Fig.1 UPLC-MS/MS chromatograms of 13 constituents with MRM model
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Table 2 Regression equations, linear ranges, correlation coefficients, limits of quantification, and limits of detection of 13 constituents

AL/ EA N [ )=y L MEVE R/ (mg/kg) NP idy FE 1 R /(mg/kg) K H B /(mg/kg)
TR Y=271.73X+243.38 1~200 0.9997 0.10 0.03
=AU Y=40.23X+39.86 1~200 0.9976 0.86 0.26
i) Y=6413.80X+5031.12 1~200 0.9986 0.16 0.05
iy 37 £l Y=3121.52X+1550.45 1~200 0.9996 0.03 0.01
WERG B Y=314.32X+210.61 1~200 0.9993 0.10 0.03
IR Y=610.03X+263.72 1~200 0.9989 0.17 0.05
HiEAE Y=1520.61X-256.88 1~200 0.9995 0.07 0.02
MR Y=286.16X—41.60 1~200 0.9996 0.73 0.22
X LA H R 2 T Y=53194.02X+753.54 1~200 0.9991 0.03 0.01
G Y=531.51X-876.69 1~200 0.9982 0.07 0.02
T A Y=22.36X+14.881 1~200 0.9968 1.0 0.30
HHIR Y=2261.14X+291.26 1~200 0.9998 0.20 0.06
LIBL R Y=139.32X+22.14 1~200 0.9993 0.43 0.13
*3 BEIRERBEZENELERN=6)
Table 3 Determination results of recoveries and precision (n=6)
ol
EWAT bR/ (mg/kg)
(BN & 7 RSD/% ISR % RSD/% (B & 7 RSD/%
10 103.3 2.9 98.3 3.7 97.4 6.6
HHR 20 101.1 4.1 103.5 3.6 99.8 5.1
100 99.9 2.6 97.2 49 103.2 43
10 85.7 7.7 92.5 7.1 93.5 6.3
AR 20 93.3 6.5 98.6 5.3 99.6 5.4
100 88.9 7.1 96.3 6.6 94.2 7.5
10 98.5 5.1 97.3 7.3 96.6 3.7
A1 # 20 943 3.8 94.8 6.3 100.3 5.0
100 96.5 6.1 90.5 5.4 96.7 43
10 110.4 3.9 99.5 5.3 99.6 53
] H £ 20 112.1 2.7 96.8 4.1 102.1 5.0
100 108.7 4.4 97.3 52 99.7 42
10 98.8 2.5 91.7 3.9 88.8 7.5
Wik M 20 103.6 3.6 100.1 4.1 95.6 3.7
100 104.1 4.8 105.7 4.6 97.5 6.2
10 97.1 4.1 105.7 5.0 107.9 53
T 20 92.7 5.4 98.9 4.4 106.4 42
100 93.5 2.9 96.4 2.9 102.1 5.6
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ey i bR
EWBFR bR E/(mg/kg)
B /% RSD/% B/ % RSD/% B /% RSD/%
10 97.6 4.7 103.4 52 98.6 4.1
Al R 20 98.3 3.6 105.2 4.1 97.6 3.6
100 96.4 52 96.6 3.9 101.3 5.7
10 103.7 5.5 97.9 45 99.4 7.1
MR 20 105.5 3.1 96.2 5.8 103.7 4.5
100 101.4 3.6 98.9 7.1 97.7 5.6
10 112.0 3.1 96.8 5.5 89.7 4.7
XA 20 109.3 5.6 98.9 42 91.4 4.9
1z 2.1
100 105.4 43 102.3 3.0 96.9 5.7
10 99.7 6.6 102.2 49 91.8 6.9
e 20 101.2 3.6 104.1 6.5 93.0 4.1
100 102.3 47 101.5 5.5 96.7 5.1
10 88.7 6.9 93.7 43 91.7 5.0
NS 20 95.4 5.6 98.3 5.7 97.9 6.6
100 103.9 4.4 101.2 4.1 98.7 6.9
10 98.9 3.8 102.7 45 103.1 4.9
R 20 99.5 3.9 99.5 5.1 104.0 4.7
100 100.7 49 101.4 47 101.4 6.1
10 99.9 3.1 97.8 22 102.6 42
1112418 20 102.9 52 99.6 3.1 99.6 2.5
100 101.1 45 100.7 4.6 98.3 4.5
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Table 4 Determination results of samples (g/kg, n=3)

S5 e %i’f‘; o g;ﬁ PR LA ”Z’fgz M féjfg; GREE KRR RTR LR®
i1 ND ND ND ND ND ND ND ND ND ND ND ND ND
=2 ND ND ND ND ND ND ND ND ND ND ND 0.0124  ND
B3  ND 01245 ND ND ND ND ND ND ND ND ND 0.0113  ND
h4 ND ND ND ND ND ND ND ND ND ND ND 0.0137  ND
#f5 ND 00609 ND ND ND ND ND ND ND ND ND 0.0119  ND
h6  ND ND ND ND ND ND ND ND ND ND ND ND ND
AR
i © 025 0012 3.0 / ® / / 0.25 0.5 / 1.0 1.0
#im1 ND ND ND ND ND ND ND ND ND ND ND ND ND
#Mm2 ND 00735 ND ND ND ND ND ND ND ND ND 0.1234  ND
M3 00254 00834 ND ND ND ND ND ND ND ND ND 0.1198  ND
¥4  ND ND ND ND ND ND ND ND ND ND ND 0.1003  ND
il s ND  0.0786 ND ND ND ND ND ND ND ND ND 0.1328 ND
M6 ND 00721 ND ND ND ND ND ND ND ND ND 0.1174  ND
CiiEa
- © 025 ND ND ND ® ND ND 0.25 1.0 ND 1.0 1.0
¥H 1 ND ND ND ND ND ND ND ND ND ND ND ND ND
BB 2 ND ND ND ND ND ND ND ND ND ND ND ND ND
B3 ND ND ND ND ND ND ND ND ND ND ND 0.0083 ND
B4 ND ND ND ND ND ND ND ND ND ND ND ND ND
B 5 ND ND ND ND ND ND ND ND ND ND ND ND ND
¥ 6  ND ND ND ND ND ND ND ND ND ND ND ND ND
Zgz o / / / / o / / / / / / /
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