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THE SESQUITERPENES AND THEIR SEASONAL VARIATIONS
IN THE OLEORESIN ESSENTIAL OILS FROM TWO SPECIES
OF DIPTEROCARPUS IN YUNNAN

WANG Jin—Liang, DING Jing—Kai, CHEN Zhi~Ying, YANG Chong—Ren

(Laboratory of Phytochemistry, Kunming Institute of Botany, Academta Sinica. Kunming 650204)

Abstract The sesquiterpenes of the oleoresin essential oils of Dipterocarpus tubinatus Gaertn.
f. and D. retusus Bl. were analyzed by GC and GC / MS / DS for relative contents and season-
al variations. The main compounds in the oleoresin essential oil of D. tubinatus are 5—elemene,
a—gurjunene, y~murolene, a—cadinene, and the a—gurjunen relative content is highest. Then,
the main compounds in oleoresin essential oil of D. retutsus are allo—aromadendrene and
a—humulene, and the allo—aromadendrene relative content is highest. Seasonal variations were
different at highly levels for 6—elemene. a—gurjunene, y—muurolene, a—cadinene, f—cubebene,
y—elemene between the oleoresin essential oil collected in dry season and the oleoresin essential
oil collected in rain season of D. tubinatus. But the composition of the oleoresin essential oil of

D. tubinatus was not affected by season. The oleoresin essential oil both D. tubinatus and D.
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retusus had obvious activated in antibacterial test.
Key words Oleo—resin essential oil; Sesquiterpene; GC-MS; Dipterocarpaceae; Diptero—

carpus tubinatus; D. retusus

FREREDIEA 15BA 80, T HTEN. EWEBEENMEBK, Kbk
WA RFEERFRAPRAER. BERXEN LEERNMA O REMEE.
P RR;T BN RBEREYA AL, ZSCRUA 5B 1457, BiIxREREE
RV X RHHRAEEBEME.

¥R B & (Dipterocarpus tubinatus Gaertn. f.) MM E (D. retusus Bl.) 3
HBKIAR., BAFHEROFERAFRAN FERM, ERENAEIEHREL. SR
HEENN, BEIIMNRAETETEF. HTRIARPELSRBIDIA M. ZHERE
MAMEMAREES W, DREL, KFOLSERE-HAER, CEHFESHT
AMPHHAO. BXR. B, £€F. &&F IRSEANASERATENKEITR
B, XERHERENEYEN TR S, ABRER, BEHIEL
WAE (damma resin). RFREYRIBHILERSBEERPHE, HEEAGEEM
5 T R A O T R 2 G SR LR, AR ST 35X b B AL B B T AL 33
BB EEMBS 5 RKBTHXE.

PR T i

ZHERENERE @B CHIURAREHYE - AR N FEMBE 1.2m 40 HE XY
16lcm), 7EA TR 6lcm AL HIB & ¥, HEMN 40° RV FE, HEKSHN 23cm #
25.5cm, FEREN 1.5cm, HE_KBEHZSLKERTE. G0 LFENTHEIBRMIE—K, 87
HABRIFSHE—K, %AGHTHIEFE. RERISEEIM 1986 4F 12 5 1 H—1987 4 12 A 31
H.

R EMIRERRE ZEREARRE, 25T 1986 4 10 AF 1987 4 5 A BB FHIRIA D
BREFRIFHIRAFT FAR (BHE 1.5m AHBKME K 84-95cm). EEMIE 1.5m M FH—A &
£45 10cm BEEH Scm KR 7R IE B R BERES.

LS Eme sl & © W RMEMS S0g (1987 46 1 AR), F 300ml GMEE (60—90C)
R, BLOFRE, GHMBHEERYIM 150ml KF 35gNaCl, BB FHE, WENn. BEEEIR
WARTEMYS b H BRI, B B Ak,

2T SHGE: B GC-9A; SE-54 AEEBMEH; 30mx0.25mm (FEME J&W 2
H]); AEiR 80-200C, BFFHE 3C / min, HEAHRE 230C, R 0.2-0.25u; KRS, FID,

@i {854 Finnigand150GC/ MS/ DS; #if& 4R L; EL BTEEE 706V, (T4
W 0.25mA; fEiEEHE 1200V,

BURAL B R INCOS R%E. &4 BM4 & %E1d NIH / EPA / MSDB B Mg E (XEERG
# /5 NBB LIBARY /) #1THER, HSRAXIM O, xH&HiE AT,

3EMAERR HEIREEREPSINEARME (Apergillus flavus) . HEHE
(Perucillium anthinellum) . VA RTEWS AL KEBABRE D EBAMN XS BH. X-35H.
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X-6 BEM X-9 BH, ERTHR. EEFRFIREREDDHNEAKBGHE (Escherichia coli). &8
BMEIRE (Stophylococcus ourcus), BIRTEHR. FREIAA T 2.5% W B A FIEEA 2 BHRA
FREIERAESFILP, 7 28CHRE TR 2-3 X.

GERWE: DUEABKAE R, WEMEEA/N (RN RN).,

ZRFHe

1. ZE R EF2FRRTHIEE 1970.2g, FPMERN"BEZTHEMFHEE
FEED. B8 WENSBZEE. KrSSBEREROEWE. AXURABXESET
HERFWAIUR, 2FTSHTHR TRAIWSE, TREVIREMK, EERED,
HRABRFEHRR, HAMBEMRER. zHERFHORE], URZRE TRER
Z, FEWFME, THABHTERRME. R, ELAHIUREFT, SKEMLE,
BERSRENEERGET. THAFTRENSUE, HTRERERERFRHRINZS

B B 7R H 20 7 X B L o AR AR ALY — R AR A8 R

% 1. ZHAREFES B

Table 1. The oleoresin yield of seasons from D. retusus

% il . temperature ek B ot T
seasons bz B P rainfall oleoresin yields
(t)
(mm) (g
F#F(3—5 H) dry hot season 20.6—27.0 75—80 24.6—114.8 3174
FiZ(6—10 A) rain season 23.7—26.3 86—90 30.2—292.4 860.1
F¥ZF(11—2 A) dry cold season 14.9—21.2 85—90 0.9—99.6 792.7

2RBEETRE, Nz ERENEEHPRE 20 MRS, 26 Higs
W, £27 9MEEY, SHMEEEN 73.61%. Hi, UREEBEM —EHRE N EE
Bar (R2). NEGFERIEEmPRERY 28 M848, EETHSRH 15SMEY,
AN AR 92.25%, ML —MER, o—H R, AT B, o BB I TERS
(F£3). BR, —EWBRANLEAREHENER, SHREFRBEY D pilosus #
ERMM FERIRANE. KB ERHLELY @, UANT R ERENRAGS
F. MUER, EERBEYH ISR LE B S MR AR, X—1h25F
fiE, "TRERAARFEMEI. MH, ABEFREMEERSEANEE S ERER
R P S ELSEERLEGYNSE Y 18.45%, BIRER D.pilosus MIEER P &H
BEMSEMHEBRLRAAY P, BEFETOEILR, R ERESHEY L.
BRIRIMAZHERNENB AT ENIE PRI — L EM =0 © MELERLE
Y1, S5ERERNRNERMEY AL R S, BT BRI RS, B
EHENAE, SABREAERMMMEYE. XAk RX - BN REHEY A H X
B O P A O R P R — R A SR
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Table 2. The chemical constituents and their content of
the esseitial oil from the oleoresins of D. retusus

% 5 ey PR

peak No. . compounds retention times (min) # % contents (%)
1 T -2 butanone—2 3.605 S
6—H B—5—FMH-2-W
2 6—methyl—5—hepten—2—one 6.750 0.062
24— BRI
3 2,4—dimethyl—diene—heptaldehyde 17.395 ra

4 - EM o—elemene 19.670 1.418

6 % ¥5 M aromadendrene 22.690 0.846

7 FIFEWEM allo-aroma—dendrene 23.620 57.442

8 a—~¥E R a—humulene 24.865 12.754

.9 y—AF# y-muurolene 25.780 0.917

20 PFE——_H M _TB o—phthalic acid dibutyl ester 42.400 0.176

%3 BETERERBLERSRER
Table 3. The chemical constituents and their content of the
essential oil from the oleoresins of D. tubinatus
peak No. compounds . . )
times (min)  dry season resin rain season resin

1 S-MEM o—elemene 18.617 6.9779 9.2280
2 a— ¥ BUE a—cubebene 19.000 1.1002 0.1137
5 o—HAME a—copaene 20.150 0.7439 0.7602
6 B—MEM P—elemene 20.808 0.5906 0.5779
7 a—H =M a—gurjunene 21.950 61.5367 58.0957
8 p—¥8 WM& P—cubebene 22.142 3.1575 2.2326
9 y— M EFH y—elemene 22.525 3.6426 2.0044
12 B—i M B—gurjuene 23.725 1.4257 1.9489
13 o~ a—bulnesene 24.167 2.1787 2.9707
14 y—AFH y—-muurolene 24.625 2.6338 6.4645
16 a—FE#A % a—cadinene 25.225 6.9209 1.2974
17 y—FL#A % y—cadinene 25.817 0.5835 0.4339
18 O—#t#A%E d—cadinene 26.158 1.6927 1.4199
27 #4A% juniper camphor 32.150 0.0624 0.0791
28 FHE_HE _TH: o—phthalic acid dibutylester 40.833 - 0.2430

ANBAZETEARSMISEHNEETRE, TURIAIURHFIEXTF
MR BB I RA SRR M AR L, TREWEERSRAEN SR, F5
Bo-HEE. BB, o itME. - RFE. -ERER - BERAEN SRR
BB AL (B 1). Langenheim, J.H.Z& "' A\ NG HA Hymenaea JBH Copaifera
BRIERS MRS REEFRERN, X B FHENTAFAESBUEDEN
RIS, BT BRI B 1B A8k 5 Hymenaea BT Copaifera BIAYIH
fEAFEFBRE. '
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Fig. 2 Some sesquiterpenes contained in the oleoresin of dry season and in the oleoresin

of rain season in D. tubinatus

4. ZHRRENIGRH. RS ENTENMEMIE &R OWERE, Kl
Bl MEFE XABHESENAERSMRER, Kz RBMEM X R E
BRMEEEERRE (R4). BAHFEET RN IR M 80 65 R H R
£, AWRARERARETENIBERGHNRTRFL LRI R, THET
JRMKEH KR,

4. BT ENEHR MR AN R

Table 4. The antibacterial activity of the essential oil from oleoresin

EROMHRE KBITdE RHBE MR¥B X-SBEH X-3BE X-6BW XIBH

" & Stophylocoocus  Escherichia Aspargillus Percillus
sample ourcus coli flavus authinellum
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
BEFETERREN 18 12 1.2 1.5 1.3 - 1.4 1.5

The oleoresln essentlal
oil in dry season from
D. tubinatus '

REZEWENIENR 15 1.2 1.1 1.1 1.1 1.1 L5 1.5
The oleoresin essentlal

oil in rain season from

D. tubinatus

T R R R R L5 1.2 1.0 1.8 12 - 1.1
The oleoresin essential oil
from D. returus

*: X-8, X-3. X-6. X9 BHERMLAKARFWAT ) HBMERH, FEL.

*: X—-8, X-3, X-6. X—9 mycella isolated from tropical rain forest with calcareous stone in Menglun, China.
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(E#E 336 7)

pisiferic acid (2) AL BHREH, mp 153—158C; C,Hy,0, IRVEY cm™: 3500 (OH),
2960, 2900, 1680 (C=0), 1610, 1570, 1495, 1450, 1250, 1160, 760, UVAE%" nm(loge):
209.5 (4.3), 286 (3.4); EI-MS (70eV) M/ Z: 317 (M*+1) (25), 316 (M%) (43), 271
(M*—CO,H) (base peak), 255 (8), 229 (11), 201 (20), 189 (32), 175 (29), 69 (40), 43
(25), 41 (22) . '"H NMR (400MHz, C;DsN) 4: 7.51 and 7.18 (each 1H, s, ll-and 14—H);
3.65 (1H, sep., J=6.8Hz, 15-H), 1.38 and 1.34 (each, 3H, d, J=6.8Hz, 16—and 17-CH,),
.11 and 1.00 (each 3H, s, 18—and 19-CH,); LA L¥(E 5 X#RIREM pisiferic acid (2) —B @ ;
SCHR A A LARGE B9 pisiferic acid (2) # °C NMR $#ERFR%E 1.

B3 30k
| =EHEYTRLN, aElEYE, $—%, U BB, 1977, 788
2 RE, AR, WHRE, BRERRENMLEEH SHEEWTIR 1987 9 2): 247252
3 Fukui H, Koshimizu K, Egawa H. A new diterpene with antimicrobial activity from Chamaecyparis pisifera
Endle. Agr Bio Chem 1978; 42 (7). 149



