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Simultaneous determination of 7 preservatives and 2 sweeteners in pickled vegetables by
ultra performance liquid chromatography
Dong Guixian, Wang Zhaoxia, Zhang Guifang, Wang Ying, Zhang Xiaoyu, Wang Yuelei, Yang Cuiyun
(Yantai Center for Disease Prevention and Control, Shangdong Yantai 264003, China)

Abstract: Objective To establish a rapid method for simultaneous determination of 7 preservatives ( sorbic acid,
benzoic acid, dehydroacetic acid, methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, propyl p-hydroxybenzoate, butyl p-
hydroxybenzoate) and 2 sweeteners ( saccharin sodium, acesulfame potassium ) in pickled vegetables by ultra performance
liquid chromatography. Methods Waters ACQUITY UPLC BEH C,; (2.1 mm x 100 mm, 1.7 pum) was used as
separation column, and methanol and 0. 02 mol/L. ammonium acetate was used as mobile phase in gradient elution mode at
the flowrate of 0. 20 ml/min. The column temperature was set to 35 °C and detected by diode array detector at 230 and
257 nm, respectively. Results The 9 food additives were completely separated within 15 mins. In the range of 10 ~
250 mg/L, the peak area and content was in a good linear relationship (r=0.999 1). The average recoveries at three
spiked levels were 85. 1% ~98. 8% , with RSDs of 3.5%~8.5% (n=6). The limits of detection (S/N =3) were 0.2 ~
1.0 mg/kg and the limits of quantification (S/N =10) were 0.5 ~4.0 mg/kg. Conclusion This method is simple and
fast with high sensitivity, and it is suitable for the determination of food additives in pickled vegetables.

Key words: Ultra performance liquid chromatography ( UPLC); pickled vegetables; preservative; sweetener; food

additive ; food safety
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Figure 1
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Table 1  The linear equations of preservatives and sweeteners
MBI PN (mg/L) [l g5 75 A AH R 2B
IR 10 ~250 y =44791x - 57684 0.999 9
P R 10 ~250 y =48368x - 101312 0.999 8
WA 4h 10 ~250 y =30488x - 113771 0.999 8
g ] 10 ~250 y =88190x —292486  0.999 2
Jii & 2 1R 10 ~250 y =22838x —400662  0.999 1
Je A 4 W s 10 ~ 250 y =78208x — 362497 0.999 4
VA 10 ~250 y =82027x + 118802  0.999 9
JeIH 4 79 g 10 ~250 y =77848x -254158  0.999 8
Jein4: T g 10 ~250 y = 65403x +39268 0.999 5
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Chromatogram of a mixture of 7 preservatives and 2 sweeteners standards
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Table 2 The limits of detection( LOD) (S/N =3) and
quantification (LOQ) (S/N =10) for preservatives

and sweeteners

MRk R MERRRE R

ORI e (me/L) (ma/k) BHERE (/L) (me/ke)
R 0.1 0.5 0.3 1.5
RIPER 0.1 0.5 0.4 2.0
RS 44 0.2 1.0 0.8 4.0
IRy 0. 04 0.2 0.1 0.5
WA 2’ 0.2 1.0 0.8 4.0
JE 4 0. 04 0.2 0.1 0.5
JE A4 2 s 0. 06 0.3 0.2 1.0
JE I 4 I B 0.09 0. 45 0.3 1.5
ACE N 0.1 0.5 0.5 2.5

2.5 BT n] i A MRS S

>R P R] — I 30T 19 62 S B i, BB LS 0y, AR 3%
IR —RE AR R, L3 A o R E
VE A TRl B B8 K- BN K- S iy, e R AR
FFOUE , T+ 5 25 [ S0 X b 8 fg 22 (RSD) , L
%3



—158—

CHINESE JOURNAL OF FOOD HYGIENE

R AR AR

2013 AR5 25 555 2 #i

3 HR T B R SR A AR I AR AR o I 22 (n =5)

Table 3 The recovery and repeatability for preservatives

and sweeteners
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Figure 2 Overlapping chromatogram of 9 (7 preservatives,2 sweeteners) and 4 pigments
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Chromatogram of a real sample



