=BEXR M GC-MS DT REEYEHEHR
B, MR, W%, HRIEIBEAERR, 70 541004)

HE. B MR ZABLHORFERS. WHERAT HepG2 @it . NCI-H460 a3 shehdp R4 A . A% KA
RAREM K (SD)RIBAFEL v, @iT AAR &3-SR A H AR (GC-MS) 9 W F 4L b e9 4L F R4, B BER A 4R Bl 2
FL I F A MTT R WA 35 A48 K b T & HepG2 4m fe Ao i & NCI-H460 4 Jo 3% sh ey dp Fl4E A . ER MEFEL
MR E 21 AR, 24 2-+—8(46.15%), E K2 2-FB(27.01%) & 2-+ =B LEE(12.73%); H SH 2
T, EAEBEL RN EHEHERA. GEHNHRE . AN HRA . CAERGARRBG A % 3B HepG2
4 i, A= A % NCI-H460 28 i 6 3% 38 40 A7 497 %)/ A, 48 h 89 4F 8 %% T 24 h,1Cs % %) A23.21 pgmL™"' # 21.87 pgrmL™',
Zit ZABRGTHEA-FBEORRRAFRIN B HYGRE .
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Chemical Composition and Biological Activity of the Essential Oil of Ruta graveolens

TANG Zunian, YANG Yue, YANG Yang, XU Yajuan(College of Pharmacy, Guilin Medical College, Guilin 541004,
China)

ABSTRACT: OBJECTIVE The chemical composition, antimicrobial activity and inhibitory effect to cell proliferation of the
essential oil from Ruta graveolens were studied. METHODS The chemical composition of the essential oil obtained by
hydrodistillation from Ruta graveolens was analysed by GC-MS. The antimicrobial activity of the oil was evaluated against 9
micro-organisms using agar disc diffusion method. The inhibitory effect of the oil to cell proliferation was evaluated on HepG2
and NCI-H460 cell lines by MTT assay. RESULTS Twenty-one components were identified in the oil, and main compounds of
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the oil were 2-Undecanone (46.15%), 2-Nonanone (27.01%) and 2-Acetoxytridecane(12.73%). The oil presented a broad
antimicrobial spectrum, and exerted strong bactericidal activity agains Staphylococcus aureus CCTCC 26001, Staphylococcus
albus CCTCC 26101, Staphylococcus epidermidis CCTCC 26069 and B-hemolytic streptococcus CCTCC 32210. The data of
MTT test indicated that the oil could exert an anti-tumor activity, especially more active for 48 h incubation than 24 h against two

cancer cell lines. The ICs, values of 23.21 pg'mL™! and 21.87 pg-mL™" were measured for HepG2 and NCI-H460 carcinoma
cell lines, respectively. CONCLUSION  Our study suggests that the essential oil of Ruta graveolens could be one of potential

medicinal resources for antibacterial and antitumor agents.

KEY WORDS: Ruta graveolens; essential oil; GC-MS; antimicrobial activity; inhibitory effect to cell proliferation

227 (Ruta graveolens Linn.), H|4 R, RiE
HRFZ A ARTARY), JE7 e, R E A
THEER. P TR AR, AR B
FUSR WS Thadk, % R 2t BRI s &,
YIS, TR IR RS
ey, BAPIRETR). e, X T EMaE
BAEFHSEZ R B0 E . LSS 0 IRk i B
T3 2 WP R P B R R . B T\ BBk
S R BRI R BB BE R B A R 1 e A
P S5 A g o, HOR B o b 2-
— Wil 2-FHIM ZBR-2- Wl A5 56
0.1% = A KA B/ N B A Ao Ky, Rese 4] 4 Fh
it BT PR S o WSS A Al T B BREAR Y AR AR
2o H BT 27 4 R AR 2 0 T TR E 9 A LR
T, ASSON RIS DN Ak 125 A R FH 28 ke
B R, AR T8 I BT H (GC-MS )R] i i 4%
RMIEAT S B o0 A, R AR BE A MTT
VEATIN T 45 R (RIS 1 AR Hep G2, NCI-H460
0t 164 L PR R A H
1 MRl5FE®
1.1 M

ZEAHL 4> T 201046 6 5K F AR Al E
FEAPRE SR, RS G R IR ST R o 2R
5 D2 35 K B % 58 N 2 Ruta graveolens Linn. o
1.2 A 5l

GC-MS/QP 5050A “FAH a1 BTl e H A (H 4%
Bty O RN DB-1 3Rk 4 08 B4 B b
(30.0 mX0.25 mm, 0.25 pm); FE/K AR TR
GNP-9270( bk 7 SE e W& A R A s 2808
H KB/ MLS-3020( H A H S7); 7K i s 2 1 B
(BT R A A D A B A | s B (Amresco
AN Aoy EE) s BRI s (GIBCO A H, #ibs:
LOT71703680); 1575k DMEM(HIGH GLUCOSE,
Hyclone A7, #it'5: NVE0272); PBS(H& M H
EEARITT KA A A, it : 10032901);
MTT(Amresco A ) 73 %) ; HepG2 40 Jii ¥k Hl
R IS 252 2011 48 9 55 28 45375 9 0]

NCI-H460 41 Jf Bk SR U5 T 20 B0OK 27 v [ g R 5%
PRI 0, JF AW BT AR
1.3 FEM AL

B A 25 4 kg BIRE, J/KZRAZM 6 h, 28
R E PR R I N TG K R R B K, 20 "CK
FaIRAT o
1.4 GC-MS 4t

AR 20 FERTISY 47 kPa; #EAED
W 270.°C BFPTRI: FERIERE 60 C, f&
B 5 min, L3 C-min' FHEZE 135 C, RELL2
‘C-min”' FREE 145 'C, L6 C-min”' FH 4 220
Cy A5 20 C-min~' JHH 45 260 C, £R4F 10 min:
A B 5(99.99%), W FE A 1.0 mL-min”';
BEFFRN 0.2 nL(LBER), 72Uttt 70 0 1; &
TN ELYE, RIS 230 'C; BT REEN
70 eV REHEET LR 800 Vi HEIIELE N 250 C
R ARV A 33~800 amu. SKHISE[E NIST 05
BRI FLEAT € P e o B, F  o0 AR
e A 2 R T AU — %
15 Rtk HIREE

PR EEIR: 4o VI EK R (Staphylococcus aureus
CCTCC 26001)~ €038 24 EK E (Staphylococcus  albus
CCTCC 26101) . 3 J #i 4§ 3K B (Staphylococcus
epidermidis CCTCC 26069). W RVEEK# (a-hemolytic
Streptococcus CCTCC 32209).  ZIUEEEKEE(B-hemolytic
Streptococcus CCTCC 32210). iR EKF (Streptococcus
pneumonia CCTCC 31002). KM% 45 B (Escherichia
coli CCTCC 44104). ZZTEATBi(Proteusbacillus vulgaris
CCTCC 49027) Fil 4 £ 1 " M B (Pseudomonas
aeruginosa CCTCC 10104) FHEEMREE 2= il -E VBT =
Pefte BEFREE N IS N S IG B R R AN ) v 3 i
o= A6 I R ERPAT ARG B 7/ H A coaned /e
1.6 FERMMRE

EEEIMNT 95% LBEAEE, UM 10%(1 ¢
10). 5%(1 : 20) 2.5%(1 : 40). 1.25%(1 : 80)F& 41
WEER .
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1.7 AR A R R

VBRI 6 (30 6 920) O e (R R A Il 37
P37 15 % B AN A Y 15 97 3 iR AR S, 4y
OB LB K C % 3 X 10% cfurmL ™ Y B YRR
P55 . HIG WMWK 4 1 mL, 45
WA T ML R B I R 7 R Rl P Bl B
Fedk b, BRSSP, & R R
1.5 mm FIEACHFTFLALHI R E A28 6 mm /)
A8 f, THKEG, ¥KId 82T Lk 10%.
5%~ 2.5% 1.25%AN R 94 FE (1) 45 Fh 25 9 iR 7
2he H 95%M1 &M 5w AN G T AR B K AR T I
FH TG w1 B R0 2 0 5 I 2 DB A8 W AE ik %
UF B TR b, REASPILAE R 2 v, RN IR
FE S PR P AT 3 WK, AR R R IR LS R 7R 40
R IR 18~24 h, I A A T R 4 B B 1 B AR K
N, 2 REHCEE .
1.8 MTT LI 2344 & sy HepG2 4 Jid A1l
NCI-H460 41l f 43 5 (1 311 1 11 i )

B0 R KU1 HepG2 41 g AT NCI-H460 4
Mo hp TR 3200, & 37 C. 5% CO, Ri M N i
7%, FrAIR A Y 80%I, HEATAARK TR, KXt
BUEK WM RR D 5X10* A mL™, HEFEF 96
fLBR, &AL 180 uL 24 20 L. FRildfdiA

Rl ZEBFERBUFRT GRS E

DMSO #f#(DMSO ZARFIr40<0.1%), =K%
RO E 4k 12,5, 25, 50, 100 1 200
ugmL™, FEANWREFAT 5 FL, RN B R KO
WL AN S-JRURMERE (5-FU, 29K 4 12.5, 25, 50,
100 A1 200 pg-mL ™ YFHYEX EZLE, 2358 9% 24
M 48 h J&, LI MTT(5 mg'mL )20 pL,37 C
iR 4 he Wi R4 a, 2 B3, BESLINA DMSO
150 pL, ZERB 2% EFES) 15 min, TEFFR L 490 nm
W, SEHRER 3 W, & RICPME,
B2 = A S SN SR 1 8 S 0 R SR IS 1 e
(%)=(1-OD 5254 fL./OD % # $L)X100% . X H
Origin 9.0 KA HEATEAE G vk 40 07, FEHE 1Cs00
2 R
2.1 EFEER MM B T

ZEA 2 K 8RR AT B v t0OE W I K
M, BRI, HA5%8 0.09%. @it GC-MS
X 2R R AL 25 By BEAT T A, R AR
Tl i AP 2 A A5 LA AR G i, BT A R
R 2 NIST 05 Uil Bl Efs 2, I etk I
W] e AT 21 AN Ly, SRR R
67.86%, 5 w0 2-+—Hi(46.15%) HK )2
2-T-Wil(27.01%) 50 2- 1 =B LR TR(12.73%) . 45
W& 1.

Tab 1 Chemical composition and relative content of the essential oil of Ruta Graveolens

¥ 2 megr ¥R Iy F AR 5 4/ %
1 2-Nonanone 2-Fi CoH,30 142 27.01
2 2-Nonanol 2-T-[i% CoH»00O 144 0.75
3 3-Methyl-3,4-divinyl-1-cyclohexene 3-F13&-3, 4-C ZJHFEIR O C He 148 0.12
4 1,5-Cyclooctadiene, 3-(1-methyl-2-propenyl)  3-(3=1 FIFE-2- PG 5E)-1,5- 28 =F 4 CioHyg 162 1.33
5 2-(1-Hydroxybut-2-enylidene)cyclohexanone - 2+( 155 FE-2-MF. T 4% 3L ) ¥4 L il CoH 140, 166 0.03
6 2-Dodecanone  2- (i)l C,H,40 184 0.02
7 1-Methyl-5,6-divinyl-1-cyclohexene 1-F13-5, 6-— ZJHFEH O CiHis 148 0.01
8 2-Decanone  2-Z&fili C1oH200 156 0.81
9 3-Methylheptyl acetate  3-F 3L Pl Z TR i CioHz00, 172 0.03
10 2-Acetoxytridecane  2-+ =B LRI C15H300, 242 12.73
11 2-Undecanone  2-+ il C11H»O0 170 46.15
12 2-Undecanol 2-+—% C11H240 172 0.31
13 Acetic acid, nonyl ester R 1E T-ig C11H,0, 186 0.21
14 2-Dodecanone  2-- (i)l C12H240 184 1.59
15 2-Acetoxytetradecane  2--1 DU RE Z IR i C1¢H3,0, 256 1.76
16 2-Tridecanone  2-- =i C13Hy60 198 0.84
17 Butylated Hydroxytoluene —— ] ¥ 3k Hi 5% Cy5H240 220 0.22
18  Elemol HEFEEL() Ci5H60 222 0.29
19 8-Phenyl-1-octanol 8- FE-1-~F i C14H,,0 206 0.17
20 n-Hexadecanoic acid /N C6H3,0, 256 0.16
21 Phytol ~ 3,7,11,15-PY4 F -2/ 0 - 1 - CHy0 296 1.31
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2.2 EAAERMAN R 2 R P R BCHIEERE . U BEER T R S B0

PR 7 B I 2 2 2 4 5 ath PR 0BT 3 1 (RI AR e PR, O AR ER BT L i A B R T AT
ZERRWIX TR 9 MANG ) 8 B AL KRG RAEHSS, X 22 EAw L. 4R W
PEEYE, b e O AR . OOEEER K 2.

F2 EZFRBHNPEERAGERREN VIV, 2448 mm, n=3, T+s)
Tab 2 Antimicrobial activity of the essential oil of Ruta Graveolens (Tested at a concentration of volume to volume; Values

given as mm, n=3, xz+s)

EHIEEUEN 1:10 1:20 1:40 1:80 NS 95% 7. B
0 2 IR 12.3+0.58 10.0+1.00 8.3+0.58 0 0 0
1€ 5 7 R 10.0£1.00 9.3+0.58 8.0+1.00 7.3+0.58 0 0
B A2 BR A 11.3+0.58 9.3+0.58 7.7+0.58 6.7+0.58 0 0
F B BR T 6.7+0.58 0 0 0 0 0
L IIBEER T 12.3+0.58 10.0+1.00 9.3+£0.58 8.0+£1.00 0 0
Jili 98 B B A 8.3+0.58 7.0£1.00 0 0 0 0
K575 0 8.3+0.58 8.0+£1.00 0 0 0
AT B 0 0 0 0 0 0
) 5 A i 10.3£0.58 9.3+0.58 7.0£1.00 6.7+0.58 0 0

2.3 EHFPER MK HepG2 41 B FINCI-H460 4 il « NCI-H460 41 fg 74 04 5t 34 7 B 2 i 460 7 H
S5 () 0 AR H I ELUR AR M E AN ICso M8 KB 25 45 2 vt

KH MTT N T S8/ &% HepG2 4 HepG2 41 i 48 bty AN HI/EH LT 24 h, JFH
LA NCI-H460 41 Mo 34 55 (1 F 0 7E 1, g5 LK X NCI-H460 41 fitg 14 58 (1) 49 41 /5 H 98 T HepG2
3 R 4. ZR RN EFHIRMAT HepG2 MM FT 4H -

=3 EFE KR A AME HepG2 4 o 5625 B30 4 1 B (n=5, ‘5k 5)

Tab 3 The inhibitory effect of the essential oil from Ruta Graveolens on HepG2 cell line(n=5, X +s)

24h 48 h
F 4 /ug-mL!
OD 8 N H 2> /% ICso/ugrmL™" oD fH HENE 2> /% ICso/pg-mL™"
NS 0.999+0.052 — 1.8010.062 —
EE R
200 0.294+0.144 70.60 144.85 0.399+0.164 77.86 23.21
100 0.670+0.080 32.90 0.698+0.126 61.24
50 0.771+0.021 28.85 0.747+0.036 58.49
25 0.901+0.058 9.81 0.782+0.015 56.60
125 0.883+0.109 11.61 1.074+0.208 40.35
5-FU
200 0.357+0.199 64.19 127.24 0.469+0.030 70.96 13.88
100 0.563+0.169 43.67 0.539+0.033 70.05
50 0.701+0.081 29.79 0.569+0.196 68.37
25 0.715+0.100 28.39 0.633+0.192 64.83
125 0.810+0.066 18.88 0793+0.027 45.97

dr [EELAC R FH 2527 2011 4F 9 H 4 28 3545 9 1 Chin JMAP, 2011 September, Vol.28 No.9 -837-



R4 EHFE R A NCI-HA60 48 o 3 78 6 30 % 16 A (n=5, X +s)
Tab 4 The inhibitory effect of the essential oil from Ruta Graveolens on NCI-H460 cell line(n=5, ¥ +s)

24 h 48 h
F 4 /ug-mL™!
OD ff WA %%  ICs/ngmL oD fi W E %% ICs/pgmL!
NS 1.298+0.359 — 1.509+0.083 —
200 0.440+0.067 66.05 21.80 0.293+0.073 80.56 21.87
100 0.512+0.027 60.55 0.430+0.014 71.50
50 0.524+0.066 59.65 0.506+0.094 66.46
25 0.591+0.127 54.46 0.682+0.066 54.82
12.5 1.069+0.035 17.62 1.063+0.034 32.63
5-FU
200 0.405+0.038 68.77 26.59 0.220+0.021 85.40 13.43
100 0.482+0.014 62.84 0.244+0.013 83.80
50 0.561+0.011 56.78 0.257+0.015 82.99
25 0.648+0.046 50.08 0.304+0.012 79.83
12.5 0.722+0.173 40.50 0.526+0.077 45.13
3 itig Economy and Culture(($B£: 5% 1530 1k), 2008, 5(8): 75-76.
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23 U = e o JIANN Y w‘ _ [ >
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