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Optimization of Extraction Process of Volatile Oil from Clerodendrum mandarinorum Leaves with
Orthogonal Design and Analysis of Its Chemical Components YANG Guang-an, HUANG Qian, LIN Bing® ,
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Guizhou Engineering Center for Innovative Traditional Chinese Medicine and FEthnic Medicine, School of
Pharmaceutical Sciences, Guizhou University, Guiyang 550025, China)

[ Abstract | Objective: To optimize extraction process of volatile oil from Clerodendrum mandarinorum
leaves, and analyze its chemical components. Method; On the basis of single factor tests, the amount of water,
soaking time, distillation time and ultrasonic time was optimized by orthogonal test. Chemical components in
volatile oil were analyzed by GC-MS, the relative content of each component was determined by peak area
normalization method. Result: Optimum extraction technology conditions were as follows: soaked in 12 times the
amount of water for 12 hours, distilled for 10 hours, ultrasonic time of 80 min. Yield of volatile oil was 0. 332% .
Fifty-nine compounds were separated and fifty-three of them were identified accounting for 95. 14% of the total
content. Chemical components were 1-octen-3-ol (19.020% ), linalool (12.981% ), phytol (11.768% ), 2-
hexenal (9.911% ), alpha-pinene ( 6.681% ), whose relative mass fractions were greater than 5% .
Conclusion; Orthogonal test can accurately select extraction process of volatile oil from C. mandarinorum leaves,
this process is reasonable with high efficiency. Main components of volatile oil are aliphatic hydrocarbons,
terpenes and their derivatives.

[ Key words | Clerodendrum mandarinorum leaves; volatile oil; gas chromatography-mass spectrometry

instrument; alpha-pinene; linalool
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WrHE & 45 ) , BB89-2000 Y 44 % i 42 B £% ( 22 JH 5
JRAL AR5 45 A PR 7)) o M3 24561 R [ 5 K 2
REIX, 28 5t M R 27 A fim B} 2 B BB U508 2R 28 8 o 1
e B A W 1 8 Clerodendrum mandarinorum 11y i
Frs i 2 R A B 4l Kk R 2K .

2 HEEER
2.1 HHFEREH K
2.1.1 JiJKE % 2010 4F R CCHp 2 ) — T
X D 4F S i e B AR AR ok 7E SR IR R
HLAY B, 8 26 A K IR A W s v 20, i A g B &
Teh 25 V3 Wk AN B 2 b INIE CBR AR,
IKBR R AN K 3 7%, < 40 °C ¥l R 78 1, 159 9% B 00
R KE B, THEAE A MAR R o BRI 38 T4
Fky 100 g, 2L 6 43, 43 51MA 6,8,10,12,14 16 f%
KWL 2 h, Z€M 5 h, T 5 K15 R 000 R
0.21% ,0.25% ,0.27% ,0.28% ,0.27% , 0.27%
FUAINOK S AE 12 50, 5 38 i 5 & T 1S 2 i 5 .
SR R AT e K it 2 5 S SO R ORI BE
F2 M B2 UM | 7K B2 2> AN BB 78 49 12 1 HL OB i
PR 12 5,
2.1.2 RYEFE R O A 29 100 g, 26
By, 45 12 4% 8K =R Rt E) 0,4,8,12,16,20 h,
ZEM8 S h, ¥ 2. 1L 1 T Jr ik Ab B, 45 SR 45 R AR R
- 10 -

28R 0.23% ,0.25% ,0.28% ,0.30% , 0.30% ,
0.29% 3 W44 it 44t HC 3% i 2 Y s () 17%) B 4 1717 1
K BAEIR WIET B > 12 h J5 , ¥ & i 15 2848 10 A B
5o ¥R IR RTEAE A AH ] B AR O, 2H 2140 i A A I
1 11 B 811 O I T e o e/ 1 < 1 2 )
T

2.1.3  ZRIRmFE] FRIBCE @ B 29 100 g, 4t
By, 12 A5 KR 12 b, ZE 8 i [R] 43591 oy 2,4,6,
8,10,12 h, 44 2. 1. 1 T J7 vk b ¥, 1 F 590 4% K 15
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A [] B 38 A R B G 2808 6 b e 5 A I AT R G
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2.1.4 BT FREBCE E OB 29 100 g, 3k 6
By, Jm 12 A5 E KR 12 h, &1 10 h, 7 I [E] 53 %)
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PR, OF B o A3 R 4 5 R 0.22% , 0.24%
0.28% ,0.30% ,0.30% ,0.29% ., 3% 8 # 7 0 6] <
60 min B, 44 A M AT 5 N4y W3 5 > 60 min 5,
P AT 3R 1G IA XS A5 98 5 > 100 min J5 45 & 15 %
JUTPRREARAE . 75 B2 B DL S5 A T 368 75 D HLA AR
FH B BN 08 #7 A, il 45 il ) A2 Y B 0 R
RN, OB R4 48 A N 0 9 5 ™ A 7R 3
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AR BEEE L ANKEAREEZ W, KR B
EVEARI ., KR AB,C,D, Bl K & 12
5 AL [E] 12 h, ZE 4R B E] 10 b, 88 75 1) (3] 80 min,
2.3 WUEIKE  HOEE MR R 2 100 g, 35
ok i T2 HE AT $2 B, 25 SR R AR R 4 Bk
0.32% ,0.34% ,0.33% ,0.33% ,0.34% , V- 415 &
0.332% ,RSD 2.5% , £WiZ W T2 e 17,
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Table 1 Orthogonal test analysis of extraction technology of volatile

oil in Clerodendrum mandarinorum leaves

A MoK BRG] C ZE I a) D R e 45 0k A R

Vi /h /h /min /%
1 10 8 8 80 0.280
2 10 12 10 100 0.317
3 10 16 12 120 0.297
4 12 8 10 120 0. 326
5 12 12 12 80 0.320
6 12 16 8 100 0.290
7 14 8 12 100 0. 300
8 14 12 8 120 0.277
9 14 16 10 80 0.310

R2 BREBGEFESNW

Table 2 Variance analysis of yield of volatile oil

7 22 K SS MS F P

A 4.78 x 10 ~* 2.39 x10~* 26. 56 <0.05
B 4.80 x10°° 2.40 x10~° 3. 667 >0.05
c 19.85 x10~* 9.93x10°%  110.33 <0.01
D(#2%) 1.80 x10~° 9.00 x10~°

‘fﬁi:Fo,o5(2,2) :197Fo.01 (2,2) =99,

2.4 fgiE MR GC-MS 43T
2.4.1 k&M ZB-5 MSI 3P A 3 E 408 4
(0.25 mm x30 m,0.25 pm) ,F2 )¢ il (FER40 °C,

®3 BEMELBULFRSTH GC-MS 517

A4 2 ming L 5 C - min ' FF & 270 C,
10 min) iz 470 [A] 58 min , K ALE IR E 250 C,#H <
FE 4l He (99.999% ) , k6 H 0. 049 MPa, 35S i
1.0 mL - min~', R 43 HE KR, W ) SE GBI JE]
6 min,

2.2 g FEMH BTREREAIBTELSE TR
(electron impact ion source, EI) , & FJF IR B 230 °C ,
VO A R EE 150 C, B g 70 eV, KU HL IR
34.6 WA, fEHE B HLE 1,125 KV, $2 1R BF 280 C,
JRE TG E m/z 20 ~450,

2.4.3  FERVIUE RSB WCIBCE A R i AR I
0.5 wL, 7 E A GC-MS vl 5 44 & 3 B 43 & 1, 76 5
SE 2% 20 53 JoU T R A AT R I AF S 0 R R T A A
rh A 0 22 B TS ML B R GRS R A X Nist2005
1 Wiley275 A i S5t 3% &1, ) 0 1o AR A — Ak 125 00
T AR B AR R B, LR 3. AR R I
YETE Y 53 Ak 2 43 B AH X B > B2 R AL S
YK B w95 14% , Hoh kel 25 b &5 4 24 F
(24.481% ) B2 b5 10 FF(11.103% ) , EE2k
& 9 Fh (46.547% ), BE B 2K {6 &5 9 4 Fb
(10.853% ) FFgZEAL-& W 6 F (2. 156% ) . HHXS 5
W > 5% oA o A 1 -3
(19.020% ) ,F5FEME (12.981% ) , /5 (11.768% ) ,
C AT (9. 911% ) K -3k (6. 681% ) ,iX 5 Rl i 5
Y S AL U 9 60. 361%

Table 3 GC-MS analysis of chemical components in volatile oils from Clerodendrum mandarinorum leaves

No. ty/min isg ] 3T AH T T dt 53 %50/ %
1 7.51 - 0.294
2 7.71 L H B 2-hexenal CeH 0 9.911
3 7.89 3-0 H-1-B2 3-hexen-1-ol C.H,,0 1.239
4 8.27 1-C. ¥ 1-hexanol C¢H,,O 0.914
5 10.13 a-TEHE alpha-pinene CoHy 6.681
6 11.39 KK sabinene CoHyg 0.015
7 11.48 B-2 R beta-pinene CioHye 0.286
8 11.57 1-35 4753 1-octen-3-one CiH,,0 0.035
9 11.73 1-2F 45 -3-F% 1-octen-3-o0l CgH\O0 19. 020

10 11.95 2-J% FL K 2-amylfuran CyH,, 0 0.328

11 12.21 IEZ$ ¢ decane CoHy, 0.347

12 12. 45 (Z)-3-B i3 ZBRER cis-3-hexenyl acetate C¢H,,0, 0. 346

13 13. 15 PR T limonene CoHye 0.814

14 13.74 7K ¥ hyacinthin CgHgO 0. 467

15 14.53 (7)-F5REE ALY cis-linaloloxide CoH,50, 0.087
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No. ty/min e 7T LERONE: & s o)
16 15.02 (E)-J57 Rl b4 trans-linaloloxide C,oHi50, 0.071
17 15.23 - 0.121
18 15. 44 4R linalool CoH 50 12. 981
19 16. 81 - 0. 140
20 18. 30 1IE+ 4% dodecane G, Hyg 0.610
21 18.99 B-2E PG EE beta-cyclocitral C,oH,,O 0. 440
22 23.19 a-17 L4 alpha-copaene CisHy, 0.339
23 23.31 (Z)3-C W3 O MBS cis-3-hexenyl hexanoate C,Hy 0, 0.461
24 23.45 - 1.454
25 23.77 iF k% tetradecane CiyHs 0.639
26 23.98 (+)-FH8H ( +)-aromadendrene CsHy, 0.110
27 24.33 a-fIAK M alpha-cedrene CsH,, 0. 064
28 24. 45 v-BEPE M gamma-cadinene CsH,, 0.153
29 25.26 (E)-B-1:Je s trans-beta-farnesene CsH,, 2.006
30 25.97 - 0. 094
31 26. 10 - 2.756
32 26.28 + F ke CsH;, 0.135
33 27.93 (E) -5 ¥ EE trans-nerolidol C;sH,, O 0.225
34 28. 66 1E T 75 %E hexadecane CeHiy 0.532
35 30. 92 1E L% heptadecane Gy Hyg 0. 442
36 31.04 2,6- " H -+ -EFi 2,6-dimethyl-heptadecane C,,H40 0.220
37 31.29 A BEEE hexadecanol CieHyy 0 0.242
38 33.06 1E+ /\%E octadecane CgHyg 0. 645
39 33.26 i ke phytane CyooHyy 0.334
40 34.02 K HfZ T g butyl benzoate C,H,0, 0.584
41 34.56 B8 — H i — 5 T HE isobutyl phthalate C¢H, 0, 0.317
42 34.94 Wl fiR linoleic acid C3H;5,0, 0.221
43 35.10 iE 1 Jubt nonadecane CioHyp 1. 064
44 35.64 KRR H B methyl palmitate €, H,,0, 0.227
45 37.05 1IE — %% eicosane CyoHy, 0.710
46 38.22 # JR-16-4 kaur-16-ene C,oHs, 0.314
47 38.41 dehydroabietan Cyo Hsp 0.219
48 38.92 1F .+ —%¢ heneicosane C,, Hy, 1. 147
49 39.26 BEE phytol CaoHyy O 11.768
50 40.71 1F =+ — 4% docosane C,, Hyg 1.393
51 42.42 IE—+ = 4% tricosane CpHyg 2.063
52 44.07 1E 1 PU%E tetracosane C,, Hy, 2.153
53 45. 66 1FE -+ H. %% pentacosane C,sHs, 2.588
54 47.19 1E 475 %¢ hexacosane CyeHsy 1.762
55 48. 68 IE — L %E heptacosane Cyy Hyg 2.054
56 50. 37 1 = /\BE octacosane Cog Hsg 1.708
57 50. 96 1 % 5 squalene Cy0Hsp 1.135
58 52.39 1E = %¢ triacontane Cy0Hg, 1.730
59 54. 85 iE = |~ %% dotriacontane CyyHeg 0.844
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