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Supercritical CO, extraction and component analysis of essential oil from Hydrocotyle wilfordi and
preliminary study of its insecticidal activity HU Yan-lian, YE Zhou® , CHEN Wei, LONG Chuan,
LI Hui-xia ( College of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002,
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Abstract : The optimal conditions of supercritical CO, extraction for essential oil from Hydrocotyle wilfordi
Maxim. were selected by orthogonal test design, and the chemical components in the essential oil were
identified by GC-MS. The contact toxicity of the essential oil against the 2nd instar larvae of Plutella
xylostella L. was studied preliminarily. The optimal conditions of supercritical CO, extraction are as
follows: extraction pressure 35 MPa, exiraction temperature 50 °C, separation pressure 5 MPa,
separation temperature 40 C, extraction time 75 min and CO, flow 34 =36 L - h™'. And the highest
extraction rate of the essential oil reaches 5.32%. Nineteen components in the essential oil have been
identified, which account for 89. 266% of the total relative content of the essential oil. The major
component is bis (2-ethylhexyl }phthalate (64.302% ). The essential oil of H. wilfordi has a certain
contact toxicity against the 2nd instar larvae of P. xylostella, and the corrected mortality of the larvae
treated with 20 g + L™ essential oil for 24 h reaches 90.00% .

Key words: Hydrocotyle wilfordi Maxim.; essential oil; supercritical CO, extraction technology; GC-MS;
insecticidal activity
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Table 1 The results of orthogonal experiment of essential oil

extracted from Hydrocotyle wilfordi Maxim. by supercritical CO,
extraction technology

: Hie FEZFAFED  Factor and level" §W$/%
Extraction
. No. A B C D rate
B | 30 40 35 65 1.76
2 30 45 40 75 2.99
3 30 50 45 85 1.79
4 35 40 40 85 3.60
5 35 45 45 65 3.68 -
6 35 50 35 75 5.32
7 40 40 45 75 3.16
8 40 45 35 85 2.12
9 40 50 40 65 3.87
k, 2.18 2.84 3.07 3.10
k, 4.20 2.93 3.49 3.82
ks 3.05 3.66 2.88 2.50
R 2.02 0.82 0.61 1.32

YA, #HUE }) Extraction pressure (N!Pa); B: X BUEE Extraction
temperature (C); C: f##rifJE Separation temperature () ; D:
FE BT[] Extraction time (min).
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Table 2 Chemical components of essential oil from Hydrocotyle wilfordi Maxim.

(] 1 N a 4 A
o time ompoun formula Mw content
1 11.591 1-tridecanol Ci3HyO 200 0.550
2 12.663 4,6 ,6-trimethyl-bicyclo [3.1.1] hept-3-en-2-one CloHi4 0 150 0.290
3 13.303 2,3 ,4-trimethyl-2-pentene CgHyg 112 2.304
4 14.043 copaene CisHy 204 1.014
5 14.397  2-hexyl-decanol CyHy, 0 242 0.469
6 16.462 tetratriacontane CyHyy 478 0.756
7 16.873 2-hexadecyloxy-ethanol C3H330, 286 0.900
8 17.203 2,4-bis(1,1-dimethylethyl) -phenol C14Hp, 0 206 2.072
9 19:626 decahydro-1,1,4 ,7-tetramethyl-1H-cycloprop[ E ] azulen-4-ol CisHyO 222 0.478
10 19.852 2-octadecyloxy-ethanol CyHy O, 314 1.937
11 20.484 cedrol CisHyO 222 0.384
12 21.278 pentatriacontane CysHypp 492 1.032
13 23.016 hexatriacontane CisHyy 506 2.280
14 23.364 ( dodecyloxy ) methyl-6xirane C5H3 0, 242 0.638
15 26.232 1-hentetracontanol Cy Hgs O 592 0. 605
16 27.378 3,7,11,15-tetramethyl-2-hexadecene-1-ol CyoHy, O 296 0.671
17 28.263 1,2-benzenedicarboxylic acid, butyl octyl ester CyH3 04 334 0. 801
18 45.159 2,2-methylene-bis( 6-( 1 ,1-dimethylethyl ) 4-methyl ] -phenol Cp;H;, 0, 1340 7.783
19 48.152 bis (2-ethylhexyl ) -phthalate CyuH3 0y 390 64.302
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Table 3 Contact toxicity (24 h) of essential oil from Hydrocotyle
wilfordi Maxim. against the 2nd instar larvae of Plutella xylostella L.
(XxSD)M

HepE/g - L R IEFET- R/ %
Concentration Corrected mortality
20.00 90.00 +1.000Aa
10.00 63.33 £2.082ABb
5.00 46.67 £1. 155BCbe
2.50 23.33 £0.577CDed
1.25 6.67 +0.577Dd

L |7 R R MR B FUING A4 HIRORTE 1% 1 5% K F LI
S E M Different capitals and small letters in the same column
indicate the significant difference at 1% and 5% levels, respectively.
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