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Orthogonal Extraction of Clove Essential Oil with Ultrasound-assisted Method and Chemical Analysis

FU Zhen-xi et al (Tianjin University of Science&Technology , Tianjin 300222 )

Abstract The extraction of clove essential oil by ultrasonic technology were studied. Using the yield of clove essential oil as an index,the extrac-
ting technology of essential oil from clove was studied by ultrasound-assist method L, (3*). The results showed that with the other same conditions,
when the ethanol volume fraction was 75% ,solid-liquid ratio of 1:20, ultrasonic time of 90 min,ultrasonic temperature at 65 “C ,clove essential oil
yield was up to 9% . By the application of GC-MS techniques, constituents of clove essential oil extracted were identified,and isolated 21 kinds of
chemical composition covering 99.867% of the total content. The major components of clove essential oils used ultrasonic extraction was eugenol,

isoeugenol and caryophyllene. Eugenol content was 65.71% ; isoeugenol content was 19.92% while that of caryophyllene was 9. 332% .
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Table 1 Factors and levels of L, (3*) orthogonal test

LN T S LB i
MUY ) /min O /% (D))
solid-liquid Ultrasonic Ethanol Ultrasonic
ratio time concentration temperature
1 1:10 30 50 45
2 1:15 60 75 55
3 1:20 90 95 65
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Fig.1 Effect of concentration of ethanol on the extraction ratio

of clove essential oil
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Fig.2 Effects of ultrasonic temperature on the extraction ratio

of clove essential oil
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Fig.3 Effects of solid-liquid ratio on the extraction ratio of
clove essential oil
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Fig.4 Effects of ultrasonic time on the extraction rate of clove

essential oil
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Fig.6 The mass spectrum and structural formula of several kinds of main materials
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Table 3 The chemical composition of clove essential oil
U5 et/ E 5 4 B i} [e] AT/ %
Peak No. Compounds Molecular formula Retention time Relative content
1 YRR o-allylphneol CyH,, O 9.234 0.383
2 B ki anethole C, H,,0 9.992 0.042
3 a-cubebene CsHy, 11.294 0.241
4 T#W; Eugenol C, H,,0, 11.699 65.710
5 a-JEM Copaene CsHy, 11.997 0.599
6 £ H caryophyllene CsHy, 13.038 9.332
7 a-fi1 4 a-caryophyllene CisH,, 14.383 0.090
8 ( =) -Isoledene CsHy, 14.854 0.024
9 Valencene CsH,, 14.948 0.028
10 a-FENEHE o-Famesene CisHy, 15.159 0.159
11 B-Cadinene C,sHy, 15.415 0.571
12 (z) -2-methoxy-4-( prop-1-enyl ) phenol C, H,,0, 15.565 19.920
13 2-(1-propenyl ) -6-methoxyphenol C,,H,,0, 15.654 0.108
14 J2 3T & trans-isoeugenol C,H,0, 15.728 0.050
15 Humulen- CisH,, 16.651 0.058
16 a- BT o-santalol C;sH,,0 16.839 0.729
17 KHJRKE ( + ) -a-longipinene CsH,, 17.895 0.067
18 B-Humulene CsH,, 18.530 0.048
19 2,4 ,6-trimethoxy-acetophenone C,H,0, 19.289 0.327
20 longifolenaldehyde C;sH,,0 21.843 0.048
21 B- 1t 5 % B-Sitosterol C,H,0 38.344 0.163
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Table 1 The result of recovery rate test

K= SAEETR & i // mg Wit Z A S // mg M5E i // mg B/ % SFREICER /) %

Sample Total flavonoid Adding amount Determination Recovery Average RSD // %
No. content of quercetin amount rate recovery rate

1 8.410 8.105 16.603 101.08 99.54 0.95
2 8.410 7.843 16.162 98.84

3 8.410 7.561 15.874 98.72

4 8.410 6.536 14.931 99.71

5 8.410 6.384 14.751 99.33
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8.41% ,RSD =0.94% .
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Table 2 Determination result of total flavonoid content in sample

ity BN B 2 5

BERLS MEWAR /% OPE sh
Sample Total flavonoid B/ %

%
No. content Mean content
1 8.38 8.41 0.94
2 8.46
3 8.41
4 8.51
5 8.30
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