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Supercritical CO. Extraction of Horseradish Essential Oil and Its Application in Soy Sauce
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Abstract: Horseradish essential oil was extracted by supercritical CO2. The effects of extraction pressure, extraction

temperature and extraction time on extraction rate of essential oil were investigated. The optimal extraction conditions were

optimized by orthogonal tests. The minimal inhibitory concentration (MIC) of horseradish essential oil and its application in

soy sauce was determined. The results showed that the optimal extraction process parameters were extraction pressure of 25

MPa, extraction temperature of 40 “C and extraction time of 90 min. Under the optimal extraction process, the extraction rate of

horseradish essential oil was up to 0.91%. The MIC of horseradish essential oil against Escherichia coli and Bacillus subtilis were
0.04 uL/mL. Compared with 1.0 g/kg sodium benzoate, 0.04 uL/mL horseradish essential oil or 0.02 uL/mL horseradish essential
oil coupled with 0.5 g/kg sodium benzoate could remain good quality of soy sauce after 30 days storage at 37 ‘C. The

simultaneous application of both antioxidants is better than their single applications.
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Table 1 Factors and levels of orthogonal tests
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Fig.1 Effect of extraction pressure on extraction rate of horseradish
essential oil
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Fig.2 Effect of extraction temperature on extraction rate of
horseradish essential oil

P2 &M, BHEEIE TSR B, M
TR 40°CH, BHRIERH AN 0.73%, FHEIRER
Qe ThEr, BRI T M. XA b5 I8 5 10 T

w, K FRRGE Ak, Hn T HAE R Ak CO. R
ISR RE T, AR B (0 T s A Ak C Oz 4 7 [ R 1
o IR R 00k, AR R T BEAR . 1K R [ B
VE I 5 w45 % .

2.3 AKIRUET [A) % A3 2R (1) 52 0

10
0.8} /
0.6 /

8
$ 0afl—"
0.2}
00 1 1 1 J
20 40 60 80 100

IS ] /min

B3 ZEHUATIRIXT 1 I
Fig.3 Effect of extraction time on extraction rate of horseradish
essential oil
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Table 3 Design and results of orthogonal tests for supercritical CO:
extraction of horseradish essential oil
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