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Abstract: The chemical composition and anti-tumor activity of the volatile oil from the/leaves and stems of the Euonymus japonicus L. f.
aureo-marginatus Rehd. were studied. The volatile oils from the leaves and stems of Euonymus japonicus L. f. aureo-marginatus Rehd. were
extracted with CO, as the supercritical solvent. The resulting sample was separated and detected by gas chromatography mass spectrometry
(GC-MS). Based on a comparison with the NIST08 mass spectral library, 31 components were identified in the volatile oil from the leaves. The
main constituents included: cis-9-hexadecenoic acid (17.11%), benzaldehyde (10.66%), (Z)-3-hexen-1-ol (8.93%), n-hexadecanoic acid (7.92%),
benzyl alcohol (6.99%), tetradecanoic acid (6.13%), and/n-pentadecanoic acid (6.06%). Thirty-three components were identified from the
volatile oil of the stems. The main constituents were 1-methoxy-2-propanol (12.20%), n-hexadecanoic acid (5.52%), 6,6-dimethyl-bicyclo
[3.1.1]hept-2-ene-2-methanol (5.17%), and 4-di-tert-butylphenol (5.08%). The tetrazolium salt (MTT) assay was used to measure the anti-tumor
activity, and showed that the leaf volatile.oil exhibited the strongest anti-tumor activity against A549 lung cancer cells and SGC-7901 gastric
carcinoma cells, with 1Cx, values 0f2.77 ng/mland.3.78 pig/mL, respectively. This comparative study indicates that n-pentadecanoic acid is the
major active ingredient of the leaf volatile oil in the 2 types of cancer cells.
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Fig.1 Total ion chromatograms of volatile oil of the leaf (a) and

stem (b) from Euonymus japonicus L. f. aureo-marginatus Rehd.
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Table 1 Chemical constituents identified in the leaf volatile oil from Euonymus japonicus L. f. aureo-marginatus Rehd.

F5 R4 B 18] /min 2FX ot I B 1% AAx2-Z /%t
A8 Wik
1 3.509 C7H,05 432 3 23-F 3 -2-T M 3 - LR AR 96 0.22
2 435 CsHsO 3- /%t -2-F 97 0.25
4 6.449 CsH40, ok v F B % 0.27
5 7.067 CeH10 (2)-3-TH%-1-B% 96 8.93
6 7.338 CeH1,0 (E)-2-TH%-1-B% 98 321
7 7.436 CeH1O ETE 97 4.68
8 7.956 CeH1,0 IRTE 98 0.46
9 8.401 CeHu0; 2-THRATE 96 0.17
12 11.687 C/Hy00 (E,E)-2,4- & — Wit 97 0.27
13 11.931 CgH150 (S)- 3-T A -4-F 2 XA 96 1.44
17 15.982 CgHi60 (E.2)-3,6-F—t-1-B% 96 0.08
23 22.43 CisHp0 10-TELF H-(+)-3-B M 97 0.77
” 23835 CuahOs 1-{2-[3-methyl-3-(5-methyl-furan-2-yl)- o7 014
butyl]-oxiran-2-yl}-ethanone
25 26.752 C1oH0, AAERR 95 0.75
27 28.998 CuH60, " 2R 98 6.13
28 29.643 CysH3.0; TR 96 0.69
29 29.74 CisH30; E+ B KR 97 6.06
TR
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#FEER
30 30.51 Ci6Ha00; ArAR B 9 17.11
31 31.032 Ci6Hz0, E SRR 9 7.92

Ak
3 4919 CiHs LiES 97 031
10 10.228 CHgO EL S 93 10.66
11 11.118 CoHy, 135-Z %% 9% 0.34
14 12.376 C;HgO KRB 98 6.99
16 14.773 CgH10 Ea: 95 0:28
18 16.232 CgH30, ARBIER TR 9 0.11
19 17.143 CgHg0; KA F i 97 0.12
21 20.429 CoH100, 2-5 B -4- TH KRBy 9% 0.83
22 21541 CyoH120, T 96 0.09
15 13.488 CiHigO; o F Hh-o- [4-F K-3- KA AR AR 96 0.16
20 17.24 CiyoH10 FaihBE 95 0.1
26 28.086 CisH260; SR B At By 97 031

R 2 RULEGERLBLFERSY
Table 2 Chemical constituents identified in the stem volatile oil from Euonymus japonicus L. f. aureo-marginatus Rehd.

F5 HEE A /min - 5FX Tt EEEY  ABREE/%
A8 Wik
1 3.385 C4H100; ) B 5 Ak 95 12.2
2' 435 CsHgO 3-R-2-AF) 98 112
4 7.168 CHypO 4-T0 9 L3R O HA 98 37
5' 10.201 CHypO (EE)-2.4-r —tik 94 0.26
6' 10.411 CoH1,0 Z[3.2.2] F--6-i-3-HF 97 0.91
g 11.931 CgH1g0 (S)- 3-TH-4-F A B2 95 2.95
10 13457 CgH1g0 iz %4 0.84
11' 14.362 CoHys0 (2)-2-F Vb 9% 0.16
12' 16.077 CeH10 (E)-2- T Es 98 0.2
18! 20.624 CisHps O + =B 9% 0.25
20' 23.044 CisHps O 0-4T% 25 % 99 0.34
22" 24.401 CisHp O 2,10-= ¥ -9+ — K% 94 0.24
26' 27817 CigHas E+S8 98 2.92
28' 28.428 CiHss E+bt 9 3.26
30’ 29.621 CioHs0, I 5 B F S 98 3.01
3 30.061 Ci6H3,0, E+SRER 99 5.52
32 31.248 CogHss 3-TH-5-(2-F AT )+ A% 99 31
33 31.579 CasHeo =+ 95 3.18
FAh%

6.879 C1H1,0, K F BR-2-2R R M- 1-BE B 97 0.87
24' 25.738 CuH0 2,4- =T S KBy 9% 5.08
7 11.426 CioHis KM 98 3.82

TR
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HEER
9 12.926 CioHis O oA B 9% 0.17
13' 17.219 CioHigO  6,6-=F 3 —IR[3.1.1)F-2-4-2-F B 97 5.17
14 17.902 CaoHas B3 97 0.13
15' 18.421 CisHas A 9 0.18
16' 19.193 CyHis0 B AR B 98 2.4
17 19.366 CxHu 2,6,10,15-m9 F -+ Lz 95 2.73
19' 21.716 CisHos O TR 98 0.16
21 24112 CooHaz 2,6,10,14-79 ¥ >z, 92 0:19
23' 25.216 CisHys O o-tert Bf 95 3.11
25' 26.319 CisHz60 AR B 96 0.66
27" 27.566 CysHz0 8-A AL 97 2.96
29' 29.124 CxHu 2,6,10,15-m9 F f -+ Lz 96 0.7

* 3 SEG. ZELHXEARAIMEEIIFIE (=3, xts)
Table 3 Inhibition rate of tumor cell proliferation in vitro by leaf and stem volatile oils from Euonymus japonicus L. f. aureo-marginatus Rehd.

Filh 2 PRSI 78 474 5 1%
/(ug/mL) AHFJE fm e BEL-7402 B & 4mfie, SGC-7901 3LA% % 2m it Beap-87 g% 2m e A549
05 8.5241.39 (1) 6.4740.36 (1) 3.7740.60 (*) 17.24:4.48 (*1)
5.1640.92 (%) 4844053 (%) 2.2640.80 (%) 6.3640.90 (%)
. 25.4540.56 (*t) 17.094.12 (*t) 20.1840.77 (*t) 32.2620.67 (*t)
11.6140.82 (%) 10.1240.79 (%) 8.3340.83 (%) 17.1940.72 (%)
) 36.1841.21 () 40.7240.36 (*t) 31.1740.82 (*+) 55.2641.22 (*t)
26.234.05 (%) 29.6340.74 (%) 21.9240.94 (%) 29.9340.76 (%)
A 52.0540.90 (1) 59.8340.58 (1) 40.2242.02 (#t) 67.14:41.05 (1)
40164117 (%) 38224082 (%) 32.1840.58 (%) 40.0920.62 (%)
6 64.2640.74 (*t) 77.8641.35 (*1) 47174.05 (#+) 82.16:4.02 (*t)
46.7330:66 ( % ) 46.8540.86 ( %) 40.4340.42 (%) 52.174.08 (%)
8 71.49:4 47 (*+) 86.1240.67 (*) 55.134.43 (*+) 90.4620.60 (1)
52.11#.30.( %) 53584154 (%) 46.5440.65 (£ ) 65.1241.16 (%)
Y=7.768X+15.155 Y=10.516X+10.334 Y=5.907X+11.774 Y=9.095X+24.830
=375 42 7=0.961 (*t) ¥=0.968 (=) ¥=0.935 (*t) ¥=0.950 (*1)
BARK %50 Y=6.161X+8.255 Y=6.284X+8.022 Y=5.734X +4.731 Y=7.216X+9.288

v=0.955 (%)

y=0.950 (%)

v=0.966 (%) y=0.981 (%)

2.2.7 Juft e Te A

22.1 A AE Mt Ae EEL U I VE )
FH3% 3 I A, S R 2 R i B B R
PRGN ER, BEEWREERIIG, S5
Ho UFERIAF] 8 ng/mL i, Sl TEAGIHE R I i
FEA AS49 Al 4N SGC-7901 HIHIZR /> Hlik
90.46%. 86.12%, HABEAMHIEH. HE 2 Tk,
SN FE R R R AN I A AS49 TG P B
(1C5p=2.77 ug/mL), il B Ha 4 SGC-7901
K2 (1C5=3.78 pg/mL).
2.2.2 & HeTIEL hiph| IR A E R e
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Table 4 1C5yvalues in the inhibition of tumor cell proliferation
based on the.chemical constituents inthe leaf volatile oil from
Euonymus japonicus L. f. aureo-marginatus Rehd.

vHEL b T 2R R A B 488 SGC-7901
AZAR L 31.15#1.03 45.2041.46
K Es 86.7340.96 100.9240.86
(2)-3-T%%-1-B% 79.28+1.15 94.16:4.02
E+RER 22.17+.20 30.334.33
RFEE 99.12+.12 87.51-4.09
R 32.1841.35 4215411
E+AIRER 15.6241.42 16.22:4.00

32 ARSI =EMNEINEMHE KR4 31 Me
&Y, GRS RN 79.85%; MU R
hYsE Y 33 MEEY, HIERMEER 72.49%. 4

Wt 2R RS E 3T, 28
3-RJE-2-B. (S)- 3-2.3L-4-HIFEE VAL, [EH/NkilR.
I MTT SR A 254 R PO s T,
G L3R B I R T il e 4H L ABA9 AT S i 4 Pl
SGC-7901 Il 43 7iA%] 90.46%- 86.12%, ICso 4>
BN 2.77 pg/mL. 3.78 pug/mL. HRFEIER I o xot
FESEEG, W0 HIWHEE R 6] s 4 A AB49. B4t
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L s 20 )G 2 A E 1, HIRITRR FA2
HEAFHRHER . BN bR A SRR S ARt s
A, ZREEEH C18 1R (9,12-T MR, 9-HA.
10-HR . AERIR . 7,10~V 7H 1 ) H1 C20 % (5,8,11,14-
e DI TR D &
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