920 545 5
2014 43 H

Hp [ 52 56 07 5

Chinese Journal of Experimental Traditional Medical Formulae

-
AR

Vol.20,No. 5
Mar. ,2014

(%]

AR

g O 238 25 43 B 5

FEAE KRR, REW" WA, RIZE, FE4,KFE, AH
(EHFERFRFTEAHDUFHFTHREL LD FTFELIFER, B2 571158)

BB ¢ 4R IR A P 2 R A S, AT L T A TR O P 3, A Bk — B T ST R A A 4R SRR . R AT K
R A AR R T B R IR S S GC-MC Ap Ak 2 oy JHAR R IR B A MTT L 83k 53 31 0T 5 44 A 48

S MY B YT G P 8 SR R AR AR IRA AR DA T A i R 0. 78% LA F) 65 NG W, M ST A, i B Y
1. 25% 5 A ARG 4% Jhc 1tk X A e T 81 R A 8 A 0 40 1 9 2, X A 0 i (K-562 ) iR 46l Jifg ( BEL-7402) B A — X /9 #0037 44
1C, 43 54 31. 53 1 36. 84 g-mL ™" SEIE AG A% 442 2 3t 14 32 2 3 Sk D7 R B 41k 4 (11.93% ) Wi A (10. 18% ) (W WA
B2 (8.92% ) 4% o TR 52 Y 45 2R 3 A A Wb 922 25 Qi X ARl S T 81 LA e A PO BRI o R 1P 52 60 445 2R S 7 g A 4 i
Xof P I 955 40 . K-562 1988 40 g BEL-7402 40 Jifd L A7 410 1) 38 5 09 355 14 o

[XEWR] MR, HRmh; s, SMES-Bg
[hE 4% E] R284.1 [ XERARIAEB] A
[doi] 10.11653/syfj2014050097

[XEHS]

1005-9903 (2014 ) 05-0097-05

Chemical Components, Cytotoxic and Antimicrobial Activity of

Essential Oil of Leaves of Poncirus trifoliata

HUANG Guo-hua, ZHANG Da-shuai, SONG Xin-ming*, SUN Li-jun, SONG Huang-wang,
LI Yu-xian, ZHANG Qiong-yu, ZHOU Jin

( Key Laboratory of Tropical Medicinal Plant Chemistry of Ministry of Education, College of Chemistry and

Chemical Engineering, Hainan Normal University, Haikou 571158, China)

Bt 22 A 5 AT H (NCET-08-0656 ) 53 1 44 25 AR AL JL 4 50 H (20112Y010)
HE AL WL, BB, N R AR 25 AL 5T, Tel :0898-65889422 , E-mail : hgh29264 @ 163. com
C RN L, S, N KSR ZG WAL S FSY , Tel/ Fax :0898-65889422 , E-mail ; sxm8646@ 163. com

(Wi EE] 20130506 (008)
-3 21=N
[E—1EE]
[BIRIESE]
[2] "Mt =0 dEEKALZGHEYDE G EE
(M. dbmt: AR T Rk, 1997 :238.
[3 ] EIEA XTI, iRsA, % S EHLH I =L
RO [T SR T R 2 4R 3K ,2011,17(3) 161,
[4] HFH,BE. EEERAFRIIIARII]. KK
FEHIBTSE 5 T & ,2003,15(6) :490.
[5] ®E@,dEE, Wr, % %7 3R A i o5t
[J]. " HEP 2L ,2009,34(21) :2761.
[6] HEME, T, ®IIA, . B AW BN
[J]. " EZGRL R4 ,2008,39(3) :279.
[7] KimD K, Lim J P, Kim J W, et al. Antitumor and
antiinflammatory constituents from Celtis sinensis [ J].
Arch Pharm Res, 2005, 28 (1) :39.
[ 8] &4k, sRER, AL, . T R i A2 il o BF 5

[J]. P R§242%,2008,6(1) :43.

BEW,RIER. o EARRT R R LT].
F B 24,2008 ,39(9) :1299.

WRAS, WA, RO, 5. B A A o i B 5T
[J]. RERF= Wt 58 5 F % ,2009,21 :608.
VI, Syt e RO A R TR R B Al 28 1 o)
BIRESFELT]. P E 252205 ,1996,31(4) 204,

Yang G E, Chen B N, Zhang Z M, et al. Cytotoxic
activities of extracts and compounds from Ciscum
coloratum and its  transforamation products by

Rhodobacter sphaeroides[ J].
2009,152.:353.

Appl Biochem Biotechnol,

[ DL gnkE  ARBEAR

.97 .



55 20 55 5 M r [ 52 56 7 ) o Ak A Vol.20,No. 5
2014 43 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2014
[ Abstract | Objective; To study the chemical constituents and bioactivity of essential oil from Poncirus

trifoliata. M ethod: The essential oil was extracted by hydrodistillation and separated by capillary GC. The

chemical constituents were determined by normalization and were identified by MS. Result: 65 chromatographic

peaks were detected and 51 compounds were identified, which were 91.25% of the total essential oil. The

cytotoxicity of the essential oil against human cancer cell lines BEL-7402, K-562, SGC-7901 and SPCA-1 was

investigated in vitro. Conclusion: The major components of the essential oil were linalool oxide (11.93% ), (-) -
globulol (10.18% ) and Ledol (8.92% ). The oil showed moderate activity against K-562 and BEL-7402 human

tumor cell lines with IC,, values less than 40 pwg/ml. The oil was also found to possess antimicrobial activity against

Bacillus subtilis.
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P AL WL 4% (BRAND 23 7)) 596 fL 4 g 35 5% 4 ( Pore
2N H)) 5 HLF R F- (Sartious 24 F] ) o 335 : RPMI 1640
B IR (Gibeo 24 1)) 5 JBEHE ( Gibeo 23 W] ) 5 I HY
AW EE (MTT, Sigma 24 7)) 5 B8 2087 A= 4= 1 7F (BT
a2k A YR R A R ) R (DMSO, K
Ak E R =) .

2 FHik
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570 g, BYRE, 43 4 IR 7K 78 78 18 1 4 BUHE il 7
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0.5 min, £ 5 3345 55 6] 0. 05 min, FEFERTE] 1.0
min, GC 54 : 1% E 414+ HP-FFAP (0.25 m x
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TH50:1, MS {4 :EL B TR, B TREE R 70 eV,
F2 IR BE R 280 °C 85 IR S 230 °C, U ZLAT I
JE R 180 C I FIAEIR 7 2.5 min, £ 434 ( Scan) 2R
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3.1 Mg A AR A o i B A G
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A5y, 280 i G T AR U — fh vk 0 A5 43 T 45 4
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B2 AR ME RIS A R JFE NIST i B HLAGER, L% E
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®1 MEHELZBELFERS GC-MS 5147

No. ty/min Ny AR XF R 5 E/%
53T
1 3.41 pyrrole L IE 67.04 C,H,N 0.27
2 5.52 (E.E)-2 4-hexadiene (E,E)-2.,4-00 — 4 82.07 C.H,, 0.18
3 8.42 benzaldehyde 377 {7l 106.04 C,HO 0.32
4 9.18 phenol & 22 94.04 CgH,0 0.15
5 10. 49 D-limonene  D-#5 47 136.12  C,oHy 0. 44
6 10. 71 benzyl alcohol %[5 108.05 CcHO 1.17
7 10. 98 benzeneacetaldehyde 7K Z 120.05 CgHgO 1.18
8 11.93 linalool oxide % fk 7% fi it 170.13  C,,H;0, 11.93
9 12.39 cis-linaloloxide  cis-4 {k HL IR Fiit 170.13  C,,H 40, 6.74
10 12.74 linalool 5 F5 i 154.13 C,yH;50 4.04
1 13.87 2-methyl-benzonitrile  2- 1 3 (3 117.05 C4H,N 0.10
12 15. 81 decanal  Z& i 156.15 C,,H,0 1.20
13 16. 25 2 ,3-dihydro-benzofuran 2,340 5 4 I Wk i 120.05  CyH,0 112
14 16. 34 benzothiazole < 3f-WE e 135.01 C,H,NS 0.34
15 16. 57 isothiocyanato-cyclohexane S i & k-3 C &¢ 141.06 C,H,; NS 0.16
16 17.33 (E)-4-phenyl-3-buten-2-one . % %& P [l 146.07 C,,H,,0 1.09
17 18. 30 indole M| 117.06 C4H,N 0.17
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No. tr/min ey X PETN %
53 F
18 18.90 2-methoxy-4-vinylphenol =~ 4-Z, 4 3 -2-F 48 5L - 150.07 CyH,,0, 6.18
19 20.01 (E)-4-phenyl-3-buten-2-one () 4-3£ 33T 45 21 146.07  C,oH,,0 0.26
20 20. 50 copaene - [ 4 204.19 CsHy, 0.32
21 20.93 B-elemene  B-Hi & M 204.19 CsH,, 1.32
22 21.30 dodecanal ] FE 184.18 C,H,,0 0.35
23 21.68 caryophyllene 5 /7 4 204.19 CsH,, 7.16
24 21.97 y-elemene y-#i 7 i 204.19 CsH,, 0. 80
25 22.52 a-caryophyllene a7 17 45 204.19 CsH,, 2.00
26 22.99 y-cadinene  y-F-FAJE 204.18  C,sH,, 0.13
27 23.48 ( + ) -epi-bicyclosesquiphellandrene  ( + ) -epi- S I 2 7K &4 204.19 C5H,, 0.13
28 23.61 germacrene B AR 7 15 204,19 C,sHy, 2.20
29 24.12 [1,2,4]riazolo[ 1,5-a] pyrimidine-6-carboxylic acid, 7-amino-, ethyl ester 207.07 CgHgN;0, 1. 09

T-MeHE-5-FF BE2-( AR L) -1,2 ,4- =M Jf- [ 1,5-A ] W5 BE-6- R R £ TR

30 24.32 L-calamenene L-E5 1 E W 202.17 C5H,, 1.82
31 24.58 1,2,3,4,4a,7-hexahydro-1,6-dimethyl-4-( 1-methylethyl ) naphthalene 1,2, 204.19 CsHy, 0.43

3,4,4A,7-R%-1,6-F B 4-(1-F AL 20 ) -2%

32 25.37 (-)-b-clemene  8-H3 Fh 204.19  Cy5Hy, 0.76
33 26. 36 (-) -globulol i Fi¢ it 222.20 C;sH,,0 10. 18
34 26. 63 ledol M WU i A% 222.20 C5HyO 8.92
35 26.75 3,4 ,5-trimethoxy-benzenamide-N-cyano (3,4 ,5-= F & 3L ) &Iz 208.08 C,,H;,N,0, 0.21
36 26.93 3,3,7,11-tetramethyl-tricyclo[ 6. 3. 0. 0(2,4) Jundec-8-ene 3,3,7,11-J4 i} 204.19 CsHy 1.04

H-ZFR[6.3.0.0(2,4) 18-+ —4%

37 27. 11 3 4-dimethyl-3-cyclohexen-1 -carhoxaldehyde 34— Il -3 -Ff £ 45 -1 - I it 138.10 C,H,,0 0.42
38 27.36 diphenylamine 7K 169.09 C,H; N 1.39
39 27.79 alloaromadendrene oxide Ff 4% 5k % B 15 220.18 Cy5H,,0 0.28
40 28. 14 copaene A B4 204.19 C5Hy, 0.25
41 28.25 isoelemicin S 7 IR % 208.11 C,,H,,03 1.40
42 28.33 2-isopropyl-5-methyl-9-methylene-bicyclo [ 4. 4.0 ] dec-1-ene ~ 2-57 [§ 3£-5-H 204.19 C5H,, 0.68

F-9-FIL-XIF[4.4.0] 1-28)f

43 28.38 a-cadinol  EE jjjj it 222.20 C;sH,,0 0. 47
44 28.49 (-)-a-panasinsen (=) -a- A S 204.19 CsH,, 2.20
45 29.29 1.7-5 ,E-T-dodecatriene  1,7-5 ,E-7-+ — =4 164.16  C,,Hy 0.13
46 29.94 farnesol & 4 WK i 222.20 C;5sH,,0 0.43
47 33.37 octadecane  +/\ %t 254.30 CgHy 0. 07
48 34.51 butyl isobutyl phthalate 4% — H fig — 5 T fig 278.15 C,4H,,0, 7.25
49 34.98 eicosane . 282.33 Gy Hy, 0.08
50 36. 45 heneicosane .+ —&i 296.34 C, Hy, 0.11
51 36. 67 phytol i B2 296.31 CyH,yO 0.19
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3.2 ARG SLER AE R B A [ R A A
5 1 X < B 00 R 4 BR R ATCC25923 K 3R 4 1/
ATCC25922 Afi G kT ATCC6633 3 Fob 24 b 41 il 11 111
I 4 R (3 2) R W, M A it 4% 2 ik 0F 3 1 R Aop
YA A Ta) e 2 A 40 ot ), LI 4 2 e 790 A 48 o i
B9 o HC o O R R R TR AR B AT R BT T
X R Mg 35 A R A R B T 9
®2 MBHERRMEFEE(x )

R PO B B A2/ mm

/gL B. subtilis E. coli S. aureus
20 8.90 = 1. 43 5.91 0. 60 6.94 £0.22
40 11.10 £ 1. 31 6.12 +0.55 7.55+1.02
60 12.16 +0.93 6.58 +0.42 9.10 £0.74

3.3 KRG PO LA R SR MTT b8
T ) A T AT AT B b R 3 T A, K A A
W5 K TG it B e 40 i SPCA-1 | I i 48 MY BEL-
7402 H 40 ML SGC-7901 K 1 il 5 40 il K-562 4 F
i 98 4 B 1A — s A 00 A 3 P 5 k1 I s 4 i
K-562 F1 i 46 4 il BEL-7402 EA7 rfr 55 5 B (9 310 )
W B R 1C,, 431 31.53,36. 84 mg- L7,
M%) B 96 4l e SGC-7901 i Jii 48 41 g SPCA-1 f #1j
3G P55, 1C 40 3 51.23,49. 98 mg-L~'
4 itig

AHIF 5 R FH 7K 78 S 08 2 A A7 it 4 B4 2% i
BGr & B I AL or A F 2 E T H R Y ST A4S AR
53 %4> B A B AL G W T IR 2 0 B R B M A
M il Th R ) BT B 46, 424% | SR RN 2
TN 38.474% [ 2L SR 1.000% o iX 5 M
RS RN AR A rp B B T A3 S R 5 SR Y I
B2 UL A B R A 4F S Tk i Ak 2 R
SIFIEE SR

A 45 I X 3 2 AR B A — o P T
PR, HrP XS Al RO BR (B. subdili) 40 TE B AT 8w AT

TR P 5 X 1 1090 40 M K-562 1 41 g BEL-7402
HA A A0 A 3 1

) A7 W47 2 ) 2 B v A A 0 B
YRR, B BAT Pl AR HORAE A I R BT
BIFAE ARG MR IR UM R B 2y, e AT
iR 200 A, AR T S B TR RE e BERILPAR XS bR 4
J R 4875 35 1 43 1 e LA o A AR T i R i) 24
PR A 52 98 45 R B A3t 1 AL A9 /e I
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