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[ Abstract ] Objective; To analyze the chemical constituents of volatile oil from the xylem and bark of
Acronychia pedunculata in Hainan and its antibacterial activity and cytotoxicity. Method: The volatile oil was
extracted by water-steam distillation and analyzed by GC-MS. The relative contents of the compounds were
determined by normalization. The compounds were characterized by NISTO5 and WILEY275L database matching.
Antibacterial activities of the xylem and bark oil were assayed by the filter paper disc agar diffusion and the
cytotoxicity of them was evaluated by MTT. Conclusion; 77 compounds were identified from the xylem oil which
constituting 67. 74% of the total oil and its main constituents were palmitic acid (18.84% ), a-copaene (7.94% ),
S-cadinene (3.71% ), (E, Z) -2, 4-decadienal (3.45% ) and alloaromadendrene (3.30% ). 75 compounds were
identified from the bark oil which constituting 96.25% of the total oil and its main constituents were a-pinene
(46.70% ) , a-copaene (19.81% ), §-cadinene (5.80% ), alloaromadendrene (4.46% ), and limonene (3.53% ).
39 compounds were identified both from the xylem oil and bark oil. The volatile oil from the bark showed antibacterial
activity against Staphylococcus aureus, but the oil from xylem was inactive. The oil from xylem and bark showed
significant cytotoxicactivities towards chronic myelogenous leukemia ( K562), human hepatoma ( SEL-7402) and
human gastric carcinoma (SGC-7901). The activity of the former was better than the latter.
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Fig. 1 GC-MS chromatogram of essential oil from bark of

Acronychia pedunculata
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Fig. 2 GC-MS chromatogram of essential oil from xylem of

Acronychia pedunculata
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Table 1 Chemical composition and relative content of essential oil from stem of Acronychia pedunculata in Hainan %
LERONDE: e A X BT 23 B
No. LW 4 B ——— [[No. & ¥ 4 7 T E—
KRBT KR KRB 2K
1 a-pinene( a-JEHi) 0.25 46.70 || 58 germacrene D( KM &M 4 D) - 0.07
2 7-muurolol ( 7-4K 2% jii i ) 1.17  0.76 |59 fenchol (i) 0.09  0.04
3 §-cadinene( 8-k AN ) 3.71 5.80 || 60 farnesyl acetone C( 3% JEILTNMR C) 0.74 -
4 §-3-carene(5-3-E5 4 ) - 0.03 || 61 endo-borneol ( VK F) 0.71 0.10
5  y-terpinene (y-iifi i ) - 0.16 || 62 evodionol ( & 2 &4 [ili i) ) - 0.02
6  y-cadinene (y-ALAA M) 0.79  0.60 || 63 epizonaren( Z= %) - 0.15
7 B-selinene (B-1F F ) 0.51  0.35(64 epiglobulol ( ¥ i) - 0.06
8  B-caryophyllene (8- 714 ) 0.10  0.66 || 65 dodecanal ( J]H:) 0.23 -
9  B-pinene(B-JK M) - 1.71 || 66  dihydroalloeyodionol - 0.01
10 B-myrcene(B-H H:4) - 0.76 || 67  dehydroaromadendrene ( i &0 75 # #5 ) 0.39 -
11 B-cubebene (B-2E 1 fifi i il ) - 0.04 || 68  decanal ( Z&[) .26 0.02
12 a-terpineol (a-iffi fift %) 0. 80 0.81 || 69 cyclosativene ( ¥ 77 3k 455 ) 0.26 0.37
13 a-terpinolene (-l /i 145 ) - 0.33 (/70  cembrene ( ¥A K4 - 0.18
14 «-terpinene (a-iffi 475 ) - 0.07 || 71  camphor (#%%) = 0.02
15  a-selinene( a-1%F ) 0.35 0.60 || 72 camphene hydrate ( /K & 1545 ) - 0.07
16  a-phellandrene (a-7K 4% ) - 0.08 || 73  camphene( 3% /%) - 0.82
17 a-muurolene (-4 % jHi 4 ) 0.56 0.23 || 74  cadin-1,4-diene( £ T -1,4-"4) 0.25 0.82
18  a-humulene (a-U¢ FE4F) 0. 10 0.30 || 75 benzenepropanal ( & [N & ) 0.11 -
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g3k 1
A X JB 3 £ ARG I k43 4
No. L& 4 Fr —— ||No. L& W 4 Fr —_—
PN Y KRB 2EK
19 a-gurjunene (-7l Z54) - 0.07 || 76 benzaldehyde ( 7 Hfif ) 0. 04 -
20 «-cubebene ( a-ZE B A 0.16  0.65 || 77 aromadendrene ( FF &) 0.47 0.62
21 a-copaene( a-ilf FLIE) 7.94 19.81 || 78 allyl disulfide( 47 3L — 5 /%) 0.22  0.04
22 a-campholene aldehyde ( - g I 45 5 ) 0.10 - 79 alloaromadendrene ( 75 #4 #5 ) 3.30 4. 46
23  q-calacorene (a-[ B %4 0.80 0.07 ||80 6,10-dimethyl-2-undecanone (6 ,10-— F 3L -2 -+ — ki ) 0.11 -
24 q-cadinol (a-EEREL) 0.30  0.20 || 81 S-pentyl-2(3H)-furanone [ 5-1%3E-2(3H ) -uk i ] 0.13 -
25 a-cadinene (a-FE A ) - 0.09 || 82 5-methyl-3-hexen-2-one(5-F 3£-3-C 4 -2-Mil ) 0.04 -
26 a-amorphene (-2 AL M ) 0.74  0.65 || 83 5-hydroxy-calamenene(5-#2%E-1< Hi 45 ) - 0.03
27 undecanal (|-— %) 0.12 ~ |[84 4,45, 8-tetramethyl-4H-1-benzopyran (4,4,5,8-J0 I 3. 0.68 -
4 H-1-28 -0k 1 )
28 torreyol ( 4 ) 0.39 0.19 || 85 4, 10-dimethyl-7-isopropyl-bicyclo (4.4.0 )-1, 4-decadiene 0. 93 0. 64
[4,10- = HIHE-7- S DY -3 (4. 4.0) -1 ,4-38 05 |
29  terpinen-4-ol ( #3141 ) 0.13 0.02 || 86 3-pinanone(3-FAHH ) - 0. 04
30 squalene (% #) 0.39 - 87 3-ethylidene-1-methyl-cyclopentene - 0.02
31 spathulenol (17 [ i) ~  0.05||88  3-(1,1-dimethylethyl)-1,2-dihydro-naphthalene [3-(1,1- 0.43  0.03
CH )22 ]
32 sandaracopimaradiene ( 115 HEH —4) ~ 0.01 ||89 2-undecenal(2-+f—HiR) 1.03 -
33 pinocarveol ( # 7 ) 0.16  0.01 [[90 2-pentyl-furan(2-% 3L kg ) 0.06 -
34 p-cymen-8-ol ( X - Hk 55 N Fk K-8 - ) 0.07 - 91 2-pentadecanone (2--1 Tt i ) 0.18 -
35 P-cymene( P-4 fE5%) —0.11 |[92 2 ,4-Di-tert-butylphenol (2 ,4-— - T ILHE ) 0.34 -
36 palmitic acid (KA fR) 18.84 - ||93 2.3-octanedione(2,3-3 — ) 0.03 -
37 oplopenone 0.57 - ||94 1,6-guaiadiene( frflAk —4) - 0.23
38 octanal ( i) 0.05 - 95 1-octen-3-ol (1 -4 -3-Mi%) 0.03 -
39 nonanal( T-f%) 0.39  0.06 ||96 1-octanol( 1-3:) 0.32 -
40 merolidol (575 L) 0.51  0.20 ||97 (Z)-ocimene [ (Z)-% &4 ] - 0.09
41 neoalloocimene ( 3 5 % #1475 ) —0.25 ||98 (E.Z)-2.4-decadienal [ (E,Z)-2 4-% —JiM] 3.45 -

42 myrtenyl acetate( Z FR Bk 4 IR M5 TG ) 0.56 - |99 (E,E)-2,4-nonadienal [ (E,E)-2,4-T — 4] 0.59  0.01

43 myrtenal (B 4 IR 1) 0.15 - ||100 (E,E)-2,4-decadienal [ (E,E)-2,4-%% —J&k ] 0.79 -
44 methyl palmitate ( 434 i F fig ) 0.27 - ||101 (E)-B-ocimene[ (E)-B-% ##%) ] - 0.31
45 longifolenaldehyde ( : - ) 1.18  0.19 |[102  (E)-p-mentha-1(7),8-dien-2-ol [ (E)-Xf-#if5-1(7)-1, - 0.03
8- 21 ]

46  L-linalool ( L-J% f ) 0.13  0.04 ||103 (E)-myrtenyl acetate [ (E)-Z, Bk 4 I 4 1g ] 0.50 -
47 limonene ( FFRERS) 0.03  3.53 ||104 (E)-farnesol [ (E)-4x & W] 0.41 -
48 isopropyl myristate ( P T %% R 5 79 1% ) 0.17 - ||105 (E)-carveol [ (E) -7 /] 0.16  0.03
49 isooctyl phthalate( 4% — HI 2 —3¢HE)  0.20 - ||106 (E)-4,8-dimethyl-1,3,7-nonatriene - 0. 02
50 isobutyl phthalate (48 —HI B2 THE) 0.95  0.05 |[107 (E)-2-octenal [ (E)-2-F MMk ] 0.08 -
51 isopropyl dodecanoate ( J 2 5 P /i ) - 0.11 ||108 (E)-2-octen-1-ol[ (E)-2-3f-1-% ] 0.08 -
52 isoledene ( 53 i WU ) - 0.07 |[109 (E)-2-nonenal[ (E)-2-F-1HE 0. 69 -
53 isoborneol ( 57 J¥ it ) - 0.02 ||110 (E)-2-dodecenal [ (E)-2-+ —Ji] 0.13 -
54 hyacinthin ( % Z ) 0. 04 - |11 (E)-2-decenal [ (E)-2-3%J5 %] 0.55  0.03
55  guaiazolene ( LA A ) 0.71  0.04 |[112 ( +)-ledol [ ( + )-m W\ ] - 0.18
56 globulol ( # #) 1.26  0.20 ||[113 ( = )-bornyl acetate [ ( — )-Z.1& & i fig | - 0. 01
57 geranyl acetate( Z, iR % H-i§ ) 2.28 -

.29 .



21 & 12
2015 4 6 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 12
Jun,2015

50% B FE i Y e BE (1C, ) , A 5 5 P45 2R B EL IC,
FIR o 1C5 7 2557 B 45 L 3 W16 B 7= L1 A 25 Bz
AR ST 0 4 a8 M A8 D 1 o5 240 L K562 A
B AN SGC-7901 FIAFF 9 41 il SEL-7402 fy 34 7
By 50 T B0 AR A0 ) 3 R, 25 K i i P R TR
JHR, WA 2,

F2 i ERARREBIER R EEM(1C,)

Table 2 Cytotoxicity of volatile oil from bark and xylem of

Acronychia pedunculata(1Cs,) mg-L7!

FE i K562 SGC-7901 BEL-7402
ESE Y Al 25.27 £0.21 24.32 £0.34 38.59 0. 37
AT B4 & 34.99 +0.17  66.49 £0.39  46.7 £0.42
SEAZEE (BH M X ) 8.10 £0.16  3.60£0.22  4.50 =0.25
3 itig

AR S 5 DV R LT AT 25 B FOR BT A3 A
IS AFTT Ay, —HE AW E WA 39 1,
S A KT B 14 89.93% ,33.33% , A 4 h
25 R v B B e 1Y 2 o TR M (46.70% ) (B L AE R
J AR B & AN 0. 25% s KB & /IR Z 2 a-
W (7.94% ), HAEZEZh i & & R 19.81%
AL b R8s mT v w7 LU e 25 R 55K BT Y 4%
MR 25 S K, H LA B4 (AR X B i AE 3
TN R 25 o

W YR 5 H IR R L AT Y 2K R 45 R TR L 4y
oa-JRIE SR, S 0 S LA R
W AF ST — 2, 55 Ak & B a-ihy BV A 8-FE F 0
TG AL PR E R 2, 50T R R A
[ TV L3 A 25 R R AR T Y T R
G RERREIR , AT R AT E , A ot B, SRR AL
Wi, (E,Z)2,4- % "IN EMEN SR BK2,
ST AW A IR o 38 X LB AS [\
R4 T A B A, & BRAN ) 358 L vl A A 1) 4 R
MAE AT A LR 2

A SCHRHE - IR s A5 R AR AT 4 119 A
PG, Horh =R 5 X 22 Fh R U2 51 il 3K
e TEZE PR R A R B PO R
PERTT S I I s 25 R 1 R i % 4 o4 A
2 BRELAG WS M TR BT AR A A TR X 5 AR
R a-TRM I R A — B 40 B RIS T RO
2K R PR TR BER , ELBU R O PR A, N A
) A T2 L A AR ol ok 93 4t i sk el 200 B 9 T A A
FHE S AR T LA R B 3 R S B
M2, 25 R 4% R B A BT s T RE R T 2

- 30 -

AN M SR R T A4 2R o A OQHE T LU A 22 i
L NIy R T I RE N I A i R R 9 R ) e ]
FRiE— DT o AR SCE UCHE 1 LA 25 B 45 S
HATHUMREGE o MR BE ST, 0 165 B L3 A 25
Py e U5 00 O 5 M) B HE R A A B

[ &% k]

(1] #Ems PEMYE FNWF =88 M= EF/
[M]. dbst. Rl A, 1997:106-108.

(2] #W5n. EPREHILHE T IM]. 2 iR dbat: A
RO A AL, 1983:443.

[3] WEE, i, Faf, & 70 dom iR E A%
R BT AE R[], 2y, 2012,34
(4) :747-750.

[ 4] Taufig-Yap Y H, Rahmani M. Constituents of the
essential oil from the leaves and fruits of Acronychia
laurifolia Bl. [J]. Chem Res Commun, 2000, 10(1) .
45-47.

[ 5] Lesueur D, De-Rocca-Serra D, Bighelli A, et al.
Composition and antimicrobial activity of the essential
oil of Acronychia pedunculata (L. ) Miq. from Vietnam
[J]. Nat Prod Res, 2008, 22(5) :393-398.

[6] fll=, T, Brie. 4RSI LI M]. 4 ).
JEnT AR TUAE Hi Mt , 2002:1651-1653.

[ 7] Mosmann T. Rapid colorimetric assay for cellular growth
andsurvival ; Application to proliferation and cytotoxicity
assays[ J].J Immunol Met, 1983, 65(1/2) :55-63.

[ 8 ] Schroeder L. M. Attraction of the bark beetle Tomicus
piniperda and some other bark-andwood-living beetles to
the host volatiles a-pinene and ethanol [ J]. Entomol
Exp Appl, 1988, 46(3) :203-210.

[ 9] Nordlander G. Limonene inhibits attraction toa-pinene
in thepine weevils Hylobius abietis and H. pinastri[ ]J].
J Chem Ecol, 1990, 16(4) :1307-1320.

[10] Schroeder L. M, Weslien J. Reduced offspring
production in barkbeetle Tomicus piniperda in pine bolts
baited  with
antagonistic insects[ J]. J Chem Ecol, 1994, 20(7) .
1429-1444.

[11] HHEH, REE. «-REXN OB IRE LY G B E
L], P EBARE 4K, 2000,10(1) (44, 46.

[12] Liu X X, Chen Q B, Wang Z H, et al. Allelopathic

ethanol anda-pinene, which attract

effects ofessential oil from FEucalyptus grandis x E.
urophylla on pathogenicfungi and pest insects [ J].
Frontiers of Forestry in China, 2008, 3(2) :232-236.
[13] sk, 40AR. MmN /)N BB &2 #1 INS-1E 4i
YERBIBEFE[T]. KBzl 2012, 40(8) :812-814.
[14] X057, XUEL, XUEW, 5. SRR AT HepG2 41 A
AMEFME TR Em ] WARBEZ, 2014, 54(12) .
8-9.
[REHE BMEM]



