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Extraction of Essential Oil from Leaves of Cinnamomum camphora with
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Abstract This study used four different solvents, i. e. propane, tetrafluoroethane, butane and mixture of
butane with ethanol (9 : 1) for subcritical extraction of essential oil from Cinnamomum camphora leaves. The
chemical components of four essential oil samples were analyzed by GC/MS, and their inhibition effects against
two plant pathogens were surveyed. Our results suggested: (1) Subcritical extraction using mixture of butane with
ethanol (9 : 1) had higher essential oil yield (3.67%) than other three solvents. (2) There were 29, 33, 34 and

22 compounds were identified respectively in four essential oil samples. There were 18 components were shared
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by all the four samples and borneol was the highest in relative content , respectively (44.91%, 43.85%, 45.41%

and 50.44%). (3) All the four essential oil samples had inhibition effect on tested pathogens, and the essential oil

extracted with tetrafluoroethane showed the best antifugus and antibacteria activities.
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Table 1 Subcritical extraction process with different solvents

AR BHBEL FEHGHLE /°C HWUEJ] /Mpa AEIIEL AU E] /min
Extraction solvent Material to solvent Extraction temperature Extraction pressure Extraction repeats Extraction time
N%E Propane 1:12 30 1.10 4 160
VY% )¢ Tetrafluoroethane 112 34 0.95 4 160
1E T %t Butane 1:1.2 45 0.46 4 160
LT h 5 R A iR 112 45 0.46 4 160

Butane + ethanol
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Table 2 Properties of subcritical primary and essential oil yield extracts from camphor leaves

sl PEIR 135 %
Solvent Character Yield
N %¢E Propane OSSN LR N Y NER N 2.36
V%R %5 Tetrafluoroethane HEERAT, . R NS TR A R 2.84
1E T %% Butane RO ERERIR 3.22
IET%e5 LB 57 Butane + ethanol Ak, R IRY) 3.67

% 3 4 MIEHITEHE GC/MS S TER

Table 3 GC / MS analysis results of four essential oils from camphor leaves

SRy ] AR 1L /%
25 5 /min ] Relative content
Category ~ Number Retention Compound Pk DU 2. ke FETHh: ETIES2BRaE
time Propane Tetrafluoroethane Butane 5] Butane + ethanol
Jak o - AT
Hydrocarbons 4.449 o -Thujene 0.08 0.08 0.07 0.06
2 4.643 - ik 1.44 131 118 0.46
a -Pinene
)
3 5.033 ol 0.88 0.84 0.73 0.34
Camphene
AR
4 5.552 *Kkﬁ 0.36 0.39 0.31 0.18
Sabinene
5 5.720 B - i 0.58 0.58 0.48 0.21
3 -Pinene
6 5.921 B - A ik 0.61 0.7 0.53 0.18
3 -Myrcene
B - KT
7 6.494 B -Phellandrene 0.16 0.17 0.14 0.17
_ AP
8 7.066 B - Arieke 0.15 0.19 0.12 0.11
3 -Cymene
9 7.238 D- *ﬂ%{kﬂj 1.73 1.94 1.51 0.69
D-Limonene
2- BN
10 9.347 7-Carene - - 0.16 -
L\
1 9.351 AR A 0.17 0.18 0.17 -
Terpinolene
_ A
12 14.628 o~ FATH A - 1.05 0.8 -
o -Terpineol
u J
13 25.120 i L 0.29 0.26 0.14 -
Copaene
14 26.017 B - i - 0.18 - -
3 -Elemene
BT
15 27.686 Caryophyllene - - - 2.48
T o A
16 29.108 q.ﬁ‘%kﬁ 0.29 0.27 0.24 -
Aristolene
17 29.894 o - A1 7 3.55 3.98 3.25 -

o -Caryophyllene
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time Propane Tetrafluoroethane Butane 3| Butane + ethanol
4(14),11- K ks
18 3LoH Eudesma-4(14),11-diene ) i ) 08
[] ]
19 31.476 AR D 3.36 3.95 3.07 2.46
Germacrene D
20 31915 o K 8.4 8.73 7.74 -
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21 32.365 AN B 2.58 2.8 2.41 1.74
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_ L
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e
25 36.032 V- BEA - 0.55 0.79 -
v -Elemene
= y
26 37.383 AL - 0.34 0.28 -
Caryophyllene oxide
27 38.682 v ﬁ¥}ﬁ 0.79 0.55 0.31 -
v -Selinene
[lEES (3 i
Alcohols 28 7.353 Eucalyptol 1.33 1.56 1.18 1.16
QY =4
29 8.745 i {Em? 0.16 0.2 0.15 0.12
Terpineol
30 9.929 I3 il - - - 0.1
Linalool
31 13.417 Jefi 4491 43.85 4541 50.44
Borneol
IS AL T
32 13.894 Haids .4 i 0.28 0.37 0.27 0.27
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A i
33 14.648 o~ PRI 0.83 . - -
o -Terpineol
R IR T s st
34 37.173 RLnt R AR - 0.66 0.63 -
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35 39.884 6- J T -4- 16.6 14.57 15.26 0.86
Selina-6-en-4-ol
AN
36 45.136 Ledene alcohol 1.07 0.81 0.76 -
[H- 25 it
37 50.447 AR - 0.56 4.60 29.45
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ok 2- SEAIR P+ R
EsEtZr:s 38 3.02 Cyclopropanedodecanoic - - 0.02 -
acid, 2-octyl-, methyl ester
. . v
39 19.612 FEREC TR RS 2.02 2.33 0.81 2.05
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[iEEs TG
Ketones 40 12.108 Camphor 0.85 1.1 0.81 0.74
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Fig. 1 Chemical constituents other than borneol in the four essential oils from camphor leaves with a relative content of

more than 1%
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Table 4 Antibacterial effect of four essential oils from camphor leaves on fungal pathogens

IKAE SO T AL R T
A Rhizoctonia solani Phytophthora capsici
Solvent B B fom RIS /9% B3 HE fom I 9%
Fungi colony diameter Inhibition rate Fungi colony diameter Inhibition rate
% Propane 2.37+0.09b 73.37 5.25+0.14a 41.01
VU4 2%t Tetrafluoroethane 1.01 +0.10d 88.65 3.12£0.11¢c 64.94
1E T %t Butane 1.95+0.18¢ 78.09 3.83£0.09¢ 56.97
Pz R AN
IR TS CRAR IR 3.02£0.02a 66.07 4.52+0.18b 49.21

Butane + ethanol

T RS/ ING AR R AN BEE] 22 57 83 (P<0.05 ).

Note: different lowercase letters in the same column mean significant differences at 0.05 level among treatments.
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Table 5 Antibacterial effect of four essential oils from camphor leaves on bacterial pathogens

BRG] W SR R T
[ Ralstonia salanacearum Pectobacterium carotovorum
sl
Solvent AP L% fem S E s AR £ fom AR
Inhibitory zone diameter Antibacterial property Inhibitory zone diameter ~Antibacterial property
N%E Propane 1.54 £ 0.09¢ S 1.01 £0.12¢ I
VU FR £ %5E Tetrafluoroethane 2.72 +0.10a S 2.33+0.12a S
1F T %¢ Butane 1.23+0.12¢ 1 1.33+0.11c I
ez E N = AN/~ |
LT A5 LB E | 1.92 +0.09b S 1.98 £0.21b S

Butane + ethanol

W [FSIARING FREF R TR 22 3 B2 (P<0.05), S (d>1.5cm) FREEMFE; 1(10em < d < 1.5cm) FonE

M ; R (0em < d<1.0 cm ) Fn BT

Note:different lowercase letters in the same column mean significant differences at 0.05 level among treatments. S (@>1.5 cm) indi-
cates high antibacterial property;I(1.0 cm < d < 1.5 cm) indicates moderate antibacterial property;R(0 cm < d<1.0 cm) indi-

cates low antibacterial property.

TE: A KFRESOMGER, B BBUEENIE, C. WRUNE, D. W% NRUERIBAT . BRI 22857 Mo AR il A, A8

Fr A X

Note:A. Rhizoctonia solani;B.Phytophthora capsici;C. Ralstonia salanacearum;D.Pectobacterium carotovorum.In each image, the
left petridish was a plate added with essential oils , the right petridish was a blank plate control.
B 2 MR Z Je e I 57 3 B AR I i A0 HD R 80 2R

Fig. 2The antibacterial effect of essential oil from camphor leaves extracted with tetrafluoroethane
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