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Simultaneous determination of sorbic acid, benzoic acid and dehydroacetic
acid content in condiments by direct immersion solid phase microextraction
with gas chromatography
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ABSTRACT: Objective To establish a method for the simultaneous determination of 3 kinds of common
preservatives (sorbic acid, benzoic acid, dehydroacetic acid) congtent in condiments by direct immersion solid phase
microextraction combined with gas chromatography. Methods In this study, several key parameters of direct
immersion solid-phase microextraction, including extraction temperature, extraction time and hydrochloric acid
addition, were systematically optimized to maximize extraction efficiency. Gas chromatography was employed for

the quantitative determination of the preservatives, utilizing the external standard method for analysis. A
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comprehensive methodological evaluation of the direct immersion solid phase microextraction coupled with gas

chromatography method was performed, and its application to condiment samples was demonstrated. Results The

developed method exhibited excellent linearity for the three preservative (sorbic acid, benzoic acid, dehydroacetic

acid) in the range of the standard curve, with correlation coefficient (r) was no less than 0.9960. The limits of

detection ranged from 0.08 to 0.96 mg/L and the limits of quantitation were between 0.25 and 3.20 mg/L. The

recovery rates of the developed method ranged from 92.8% to 106.3%. Conclusion The proposed method is simple,

sensitive, accurate and reliable for simultaneous determination of sorbic acid, benzoic acid, and dehydroacetic acid in

condiments. This method holds significant application potential and promotion prospects in the field of food safety

testing.
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Fig.1 GC chromatography of sorbic acid, benzoic acid, and
dehydroacetic acid standard solution
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Fig.2 Effects of extraction temperatures on peak area
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Fig.3 Effects of extraction times on peak area
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Fig.4 Effects of hydrochloric acid concentration on peak area
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Table 1 Linear equation, r, LOD, LOQ and precision of sorbic acid, benzoic acid, and dehydroacetic acid
ek 3% A ] ek 23R i
R ras Sty B HXEREH®  LODAmgl)  LOQ/(mglL) H Py H IR
(n=6, %) (n=6, %)
E Y=19.893X+0.32 0.9960 0.96 3.20 6.2 3.3
R Y=24.78%+0.65 0.9983 0.96 3.20 3.7 2.9
Wi 218 Y=52.917X+0.61 0.9975 0.08 0.25 4.2 4.5

A H BR (limit of detection, LOD); %€ % FR (limit of quantification, LOQ).
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8.0 99.1 3.5

FlPRIA bl AP ORAG X 3 R ISR . DR, 10 A A ROk




150 G

3E, S B ARSNGB @k R I E PR b AP N AR . R IR R LR

253

En

250

200

150 -

SR

100

15

50

0 10 20 30
{5 B4 Bist 8] /min
B 5 SEBRRERh(RERD 10)B A @i &

Fig.5 Gas chromatogram of actual sample (sample 10)
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Table 3 Determination of sorbic acid, benzoic acid, and
dehydroacetic acid in compound condiments

FME IR A(gke) O RHRR/(g/kg) AL R/(g/ke)
1 0.35+0.02 - 0.18+0.01
2 - 0.27+0.01 0.11+£0.01
3 0.56+0.03 - -

4 0.44+0.03 - -
5 0.25+0.01 0.28+0.01 -
6 - - -
7 0.31+0.01 - 0.19+0.01
8 - 0.42+0.02 -
9 - - -
10 - 0.22+0.02 0.23+0.01
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