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Simultaneous determination of common preservatives and antioxidants in vinegar by gas
chromatography combined with dispersive liquid- liquid microextraction
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Abstract: Objective To establish a method based on dispersive liquid-liquid microextraction coupled with gas
chromatography for the simultaneous determination of seven common preservatives and three common antioxidants in
vinegar. Methods Chloroform was used as the extractant and ethyl acetate was used as the dispersant. The variables
affecting the extraction efficiency were investigated, such as the extractant, dispersant, salt addition and pH. Results All
analytes were linear in the range of 0. 004-1. 00 mg/mL, and the correlation coefficients (r) were 0. 998 98-0. 999 98. The

limits of detection were 0. 03-0. 10 mg/kg and the limits of quantification were 0. 10-0. 34 mg/kg. The recovery rates were

71.6%-93. 5% and the relative standard deviations were 2. 3%-8. 7%. Conclusion

The method is applicable for the

simultaneous determination of preservatives and antioxidants in vinegar.
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Figure 1  GC chromatography of a mixture of 7 preservatives and 3 antioxidants (0.01 mg/mL)
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Figure 2 Influence of extraction solvents type (A) and volume (B) on extraction recovery



AR AR

—370—

CHINESE JOURNAL OF FOOD HYGIENE

2023 4E%0 35 4455 3 W

300 wl B, 452347 4 B4 [T SR A 3% R A (P<0. 01),
PRI A% R = 40 e A AR B £ 200 L
2.2.2  SRHEGRIFRE R AR

f£ DLLME 1, 23§ Sy H AR 20 ARE i K
T 7% B 28 B v B IR B R TR BT U R DA R
A (1) B f% {46 IO A Bl /0N 1) TR 1 50 43 I TE R
i AW TR, 5 A BT T A A 3R R OO
()5 BB E X, B RIFMEBITh"Y . &
SCUS A W25 T R . DMF 1 2 R 2 B8 A Sk 43 51
Xt bR ) A OSSR 1 S, 45 5 0L IR 3A . T4y
H bR 8, B BEAE S 43 B0 B 8 BORCR B, X nT fiE
T HEESKES R IR RO OBREN
SR, BT AT E AR 4 10 TR B A 5 3 i e
I DMF(P<0.01), P 7 J5 22 52 5 vh e £ £ 12 < T
Y5 DLLME (#4351

3 BB A B 2 T R R R 5 K VR L A AR A
3 WO 2L ok VR T K a0 T S ) RE RO A R K R
WP oy L RO . RS AR T 11,
1.2.1.3.1.4.1.5 F1 1. 6 mL i £ 1 £ Mg % 2 Bk
R . 45 FR LW (E 3B), 78 1. 1~1. 4 mL 5

A
100 ZZFE EEDMF [
o h A A
iE Aok ! %k
80t 7 i K
il***
T ssxk
i %
S 60 7
= r i £
£ ] 1l 7
g e ok *%
e 3k §E
40 2
20}
0\_.@__.@

S T R RN R N S P e
B RV DY QT 98 RV DN B X
WK g DN L

K

&’@%’&?‘&% SR

P, BHA G #2562 iR FF R R XT 38 R R R R T R
1) 25 IR £ TR TR PR B R T v AN B 45 L
LR BHT X35 36 K H R 2 TR \TBHQ X 35 3 K
HR 9 TG B 2 TR £ TR 1A AR 485 R S St A I 3
i (P<0.01) , B J5 2 5 3 M FH & (P<0.05) 5 8 T g
FIL & 2 T2 1) 26 OB B 2 TR 0 g AR B ) 18 K 3
B EFE(P.05) . LR OERAEBTE 1.4~
1.6 mL G [ B, 1L AL IR A 2R %) % 56 O iR
2. T RN RT3 2 FR TR TR 1) 2K BUCR B R L TR &
Fig PR AR 1 RS 0 3 25 L B S 2 0 i
% (P<0.05 3¢ P<0.01) ; % H R . BHT .BHA |, X}
¥ 3 2R R g CTBHQ NG 35 6 % H R T ) 2
HUACRBE 5 T £ T 1A BRI 36 K B 3 ol il (i 3%
[ I (P<0. 05 5% P<0.01) , Fifi J5 1% 5% F K& (P<
0.01). HI T LM & BEMFRTE — & ¥ [ P 3% K,
G BE AR AR S KR 2 S T8 TR H AT /NI
L AR T Y LR SRR B K, &R
HAR Y 1E £ W2 & B b i 0 i 8, kTl 3 8 = S W
ot 1R E BURLCR R AK . PR ik 3 4 TR & TR IR BLS
1.4 mL,

B l.imL zzl2mL 0013 mL
100  ==14ml ~9l.5mL z41.6 mL %
" 4 iﬁ'i ;% }%ﬁﬁ%’;{ﬂ%% %ﬁ% }ﬁ%ﬁ
L * " } *
< 60+
=
E 40 L
20+
0 = b 7 X, Xy 0, O,
BT o B B oS ®
? %%e% X&&% %g% )%y%

[l —F8 45, 5 R AL A EA EL #2557 1 25 (P<0.05) , 25 AR &2 3 (P<0.01)
B3 AR RIS (A) FARFR (B) X DLLME [R]i 2 1) 52 1

Figure 3 Influence of dispersive solvents type (A) and volume (B) on extraction recovery
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Figure 4 Influence of ionic strength on extraction recovery
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extraction recovery
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(Limits of quantification, LOQ) , 25 R WL.5% 1. fifi H
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Table 1 Linear equations, r and detection limit of 10 analytes

M%EZH LOD/ LOQ/

HRRR AT r (mg/kg) (mg/kg)
L AR y=923.83x-4.92  0.99990  0.10 0.33
R y=1049.42x-4.65 0.99992  0.10 0.33
A 2R y=679.61x-3.25 0.99979  0.03 0.10
BHT y=1512.33x+1.89 0.99998 0.06  0.21
BHA y=1118.58x-3.81 0.99992 0.07 024
MR N y=943.33x-1.66  0.99994  0.08 0.28
YRFEAPIR LT y=992.44x-3.79  0.99973  0.10 0.34
TBHQ y=1048.20x-14.01 0.99898 0.09  0.30

ML PR y=1 054.07x-4.12 0.999 86  0.07 0.25
MEFEALHERTHE =1 081.88x-8.32 0.99987  0.05 0.17

2.3.2 5k Il AR %

SR FH P 70 DG BSC AR TR VA - ik 0 B, 7R S AR
an FRAS N B AR HEA T RIS, B K E S 0. 01,
0.03.0. 06 g/kg, BAKFEEZME 6 WK, FLALM
P E BT AT EH AR 005, 5 R DR AR L3R 2.
HFr #1892 K 71, 6%~93. 5% , A % bk E i 2
(Relative standard deviation, RSD)} 2. 3%~8. 7%,

2 IR WETR SRR 5

Table 2 Detection of accuracy and precision of the method

0.01 g/kg 0.03 g/kg 0.06 g/kg
AniFh E/qf; RSD/% Egﬂ RSD/% E/qgo RSD/%
1124 iR 72.6 3.6 73.2 5.7 75.0 8.7
2R R 764 7.6 743 23 737 52
WA 2 T 71.6 64 764 44 841 4.9
BHT 730 72 752 70 787 1.8
BHA 74.1 6.8 808 46 886 63

XFREER PR EE 821 64 842 43 900 65
YRR IR LT 86.7 6.6 854 4.1 902 6.3
TBHQ 904 86 889 40 935 44
ML PERNEE 864 6.7 856 42 905 62
YRHEAPRTE 817 7.2 842 43 89.9 6.2
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Figure 6  Total ion current chromatogram of the sorbic

acid and benzoic acid
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