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Abstract; To optimize the extraction process of volatile oil in Liquidambar formosana ,and analyze the components of volatile oil,
orthogonal experiment was conducted using volume of volatile oil as index and granularity of leaf, soaking time and extracting time
as affecting factors. The oil was analyzed by GC-MS. The experiment results indicated that the optimum extraction technology
condition is the following: beating without soaking and extracting for 6 h. Chemical components were analyzed by GC-MS, 51
peaks were separated and 47 compounds which accounted for 98.11 % of crude volatile oil were identified. The result shows,
that among 47 compounds, 30 compounds are terpines, 14 compounds are aliphatics and 3 compounds are aromatics. The major
constituents were B-pinene(21.18 % ), a-pinene(20.70 % ), and (E)-2-hexenal(7.64 % ), limonene (7.59 % ), B-caryo-
phyllene(6.08 % ) ,etc.
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Table 1 Effect of different extraction conditions on volatile oil yield

. A B C N
tli{%fV? U B /h AR /h volu[‘rlrlllz-,moiiv/(:lnat‘illl oil
granularity soaking time extracting time

1 #1 whole leaf 0 4 0.10d C
2 # 0 whole leaf 5 6 0.23 cd BC
3 #1 whole leaf 10 8 0.29 ¢ ABC
4 By cut 0 6 0.49 ab AB
5 BIRE cut 5 8 0.51 ab AB
6 B3I cuted 10 4 0.37 be ABC
7 $T beat 0 8 0.59 a A
8 T beat 5 4 0.48 ab AB
9 FT% beat 10 6 0.57 a AB
ky 0.62 1.18 0.95
k, 1.37 1.22 1.29
ks 1.64 1.23 1.39
R 0.2067 0.3933 0.3167

1) KERNGFZH5 LR 1 % F5 % 53 K Different capitals and small letters indicated that significant levels are 1 % and 5 % , respec-

tively.
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Table 2 Variance analysis for effect of different extraction conditions on volatile oil yield

AW A2V I i 1) . p
sources SS df mean square
A 0.1862 2 0.0931 147 <0.01
B 0.0005 2 0.0002 0.3684 >0.05
C 0.0355 2 0.0177 28 0.01 <p<0.05
1R 2% error 0.0013 2 0. 0006
SFN total 0.2234
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Table 3 Analysis results of the volatile oil from leaves of L. formosana by steam distillation

5 L B8 1 ]/ min AL/ FA i Vi RN M, GC & i/ %
peak No. retention time compounds molecular formula GC content
1 2.83 PR TR acetic acid ethyl ester C,H 0, 88 0.14
2 3.15 1 -5 -3-F% 1-pentene-3-ol CsH,,0 82 0.30
3 3.77 2- % —1-% 2-pentene-1-ol CsH,,0 82 0.33
4 4.00 C. % n-hexanal CeH,,0 100 1.08
5 4.57 (E)-2-C 4l (E)-2-hexenal CeH,,0 98 7.64
6 4.70 -5 ( Z) -3-hexen-1-ol CeH,,0 100 2.68
7 4.83 1- 2 /% 1-hexanol CeH,,0 102 0.62
8 5.84 a— 14 a-thujene CioH 4 136 0.50
9 6.01 a—JRM a-pinene CoH 6 136 20.70
10 6.18 M5 camphene CioHyg 136 0.39
11 6.68 B-VE M B-pinene CoH 6 136 21.18
12 7.35 4- N FEEH K 4-isopropyl toluene CoH 134 1.24
13 7.55 RS limonene CioH 6 136 7.59
14 7.83 (E)-B-% ¥t (E)-B-ocimene CioHyg 136 3.56
15 8.07 y—iifi iy M y-terpinene CoH 6 136 0.36
16 8.27 (Z) =% A5 Rl (Z) -linalool oxide CoH 50, 170 0.24
17 8.60 Xof B 5L S N B FL K p-methyl-isopropenyl benzene CioHy, 132 0.18
18 8.72 S Sl terpinolene CioH 6 136 0.91
19 8.86 L-F5 il L-linalool CoH ;50 154 2.38
20 9.23 F £ fenchol CoH g0 154 0.40
21 9.81 (E)-#A% B (E)-pinocarveol CoH g0 154 0.43
22 10.48 N i endo-borneol CoH 0 154 0.13
23 10.83 4-1i% i B 4-terpineol CoH 0 154 2.33
24 11.17 a1 il % a-terpineol CioH 50 154 4.59
25 11.29 Bk 4 1 4% B myrtenol CoH,60 152 0.32
27 12.87 I geraniol CoH 0 154 1.05
28 17.53 B 55 % #8 # 4% B-bourbonene C,sH,, 204 0.20
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peak No. retention time compounds molecular formula r GC content
29 17.69 B-1iF I B-elemene CsHyy 204 0.27
30 18.62 B- 1111 ¥ B-caryophyllene CsH,, 204 6.08
31 19.51 i BE 4% a-humulene CsHoy 204 0.17
32 20.25 KFHM K germacrene D CsHy, 204 0.58
34 21.35 S— A I M S-cadinene CsHyy 204 0.20
35 22.32 d—F AL RS d-nerolidol C5H,0 222 0.32
36 22.68 (=) — R ¥ 3 45 B (-) -spathulenol CysH,,0 220 0.40
37 22.79 H AL A 1T ¥ caryophyllene oxide CsH,,0 220 .0.97
38 24.06 y—F& i y-eudesmol C,5H,0 222 1.18
40 24.57 6 2% 3 B muurolol CsH,0 222 1.27
41 26.55 3E phenanthrene CH,, 178 0.40

-= -2- K5t
42 27.69 2 :ig : ii—t;rfth%yl—j—p;gdkiﬂone C1afse0 268 0.22
43 28.76 SHIBE isophytol CyoHy0 296 0.16
44 29.95 (E)-#il (E)-phytol CooH,00 296 3.42
46 31.14 —+ =%¢ tricosane CyHyg 324 0.09
47 31.76 =+ 75k¢ hexatriacontane CieHoy 506 0.10
N1 B g At = o N S 13

48 32.09 : :i-eii-ll-vii'ﬁ;%fjoje;fz Crat0 206 0.30
49 32.44 1 %E eicosane CyoHy, 282 0.14
50 34.08 1+t %t heptacosane Cy; Hyg 380 0.14
51 36.37 .+ Juk% nonacosane CyoHygp 408 0.23
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