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ABSTRACT

Stone dammar, resin obtained from Shorea eximia, grows well in Kalimantan, Sumatra and Sulawesi. Its
wood has been utilized, but the other parts of the plant have no economical value. The aim of this
fundamental research was to extract the stone dammar using nonpolar and semipolar organic solvents,
and to identify chemical constituents in stone dammar resin using py-GC/MS. Sesquiterpenes and
terpene-O were the main compounds in stone dammar extracts using hexane or ethyl acetate. Some
predominant sesquiterpenes are a-copaene, §-cadinene, valencene, pB-elemene and alloaromadendrene;
and terpene-O were spathulenol and a-cadinol. High content of sesquiterpenes in these extracts indicated
their potencies to be used as antimicrobial agent.

KEYWORDS: dammar; sesquiterpene; antibacterial.

1. Introduction

Stone dammar is resin from the bark of Shorea eximia, included in
Dipterocarpaceae family. There are about 600 species of Dipterocarpaceae in
Indonesia [1]. Research and development of this nontimber forest product is needed to
improve its economical value but this is still rare because only wood that has been
commercialized [2-3]. Since it is secondary metabolite and it is produced as an
immune system, it is potential to be developed as antibacterial agent. It will not only
improve its economical value, but also diminish bacteria resistance due to continuous
exposure of synthetic antibiotics and suitable to be applied as natural antibacterial in
lipophillic products, both food and cosmetics. The aim of this research was to inform

chemical constituents in stone dammar resin.

2. Materials and Methods
2.1. Plant Material

The resin was supplied by Research and Development Agency, Indonesia
Forestry Department (Bogor). Dry resin was ground into fine powder and extracted at
room temperature using hexane and ethyl acetate, separately at 5% (w/v). Each
extract was concentrated by vacuum rotary evaporator and dried by vacuum oven. The
yields of hexane and ethyl acetate extracts were 25.79 and 37.61% (w/w),

respectively.
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2.2 Chemical Identification Using Py-GC/MS

Chemical compounds from single extraction were identified using py-GC/MS
(QP 2010 Shimadzu). The GC column was a 30 m DB-5 column (J&W Scientific,
Folsom, USA) with 0.25 mm id. and 0.25 pm film thickness. The temperature
conditions (°C): pyrolisis 400, column 50, interface 280, ion source 280. Helium was
used as carrier. Mass spectra were automatically compared to database from National
Institute of Standards and Technology, Wiley, Pesticide, Flavor and Fragrance Natural
and Synthetic Compounds, and Drug libraries, and were used to predict the chemical

composition. Percentage composition were calculated based on peak area.

3. Results and Discussion

The chromatogram of hexane soluble fraction of stone dammar showed that
there were 45 compounds in that fraction, but only 6 peaks could be predicted with
high similarity index (SI>90%) and 15 peaks with SI 80-90%. Extraction using ethyl
acetate yielded fraction consisted of 31 compounds, 8 and 17 out of them could be
predicted with high and moderate Sl, respectively (Figure 1). For all data in table,
number in bold means that SI > 90% and in regular means that S| 80-90%.

Compounds with a SI <80% were not reported here.
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Figure 1. Chromatograms of stone dammar extracts.



There were 14 compounds present in all extracts (Table 1). All of them were
sesquiterpenes (CqsHy4), except for (-)-caryophyllene oxide, a-cadinol, platambin and
spathulenol, which could be categorized as terpen-O. It seemed that ethyl acetate was
better solvent because of its high total relative peak area (70-72% vs 53-56%).
Compounds no 1-10 in Table 1 have been reported about their presence in essential
oil from medicinal plants such as Teucrium sp., Hypericum sp, Nepeta sp., Phlomis sp.

and Ottonia martiana Mig. [4-10].

Table 1. Chemical compounds in stone dammar extracted by either hexane or ethyl

acetate
No Name CAS Formula Hexane Ethyl acetate
(%) (%)
1. a-copaene 3856-25-5 CysHa4 4.63 8.86
2. (-)-caryophyllene 1139-30-6  C45H24,0 1.81 2.44
oxide
3. &-cadinene 483-76-1 CisHoy 5.93 7.45
4.  a-cadinol 481-34-5 C15H260 5.61 6.74
5.  a-muurolene 31983-22- CysHz 0.73 8.48
9
6. Germacrene D 23986-74- CisHos 3.83 1.75-3.85
5
Valencene 4630-07-3 CqsHos 8.19 5.39
B-elemene 515-13-9 CisHos 5.67-8.78 11.24
9. Alloaromadendrene 25246-27- CisHos 3.83 5.64
9
10. Spathulenol 6750-60-3 C45H240 3.52 5.48
11. 1S,cis-calamenene 483-77-2 CisHoo 5.05 1.88
12. Longicyclene, (+)- 1137-12-8 CysHos 0.78 1.57
13. Platambin 58556-80- C15H260- 1.48 2.52
2
14. y-gurjunene 489-40-7 CisHas 2.04 0.75




There are 7 compounds could be extracted using hexane, but absent in ethyl
acetate extract (Table 2). Only 2 of them had been reported about their antibacterial
activities, i.e. a-cubebene and a-ylangene in essential oil from Ottonia martinata and

Teucrium montanum [8-9].

Table 2. Chemical compounds present in hexane extract but absent in ethyl acetate

extract
No Name CAS Formula %
1. oa-cedrol 77-53-2 CisHxO 3.17
2.  o-cubebene 17699-  CysHy 0.69
14-8
3. a-ylangene 14912-  CysHx 3.83
44-8
4. B-cubebene 13744-  CysHyps 1.38
15-5
5.  1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7,8- 6892- CisHsO  1.69
octahydro-1,1,4a,7-tetramethyl-, cis- 80-4
6. 1,4-Diiodooctahydropentalene 92617- CyisHsO  3.52
51-1
7. Longifolenaldehyde 19890- CysHO 1.49
84-7

Table 3 showed that there were other sesquiterpenes present in ethyl acetate
extract and some of them had biological activities. Together with 3-cadinene and j-
selinene in essential oil of Teucrium montanum, caryophyllene and a-calacorene had
antibacterial activities [9,11]. Palustrol was present in essential oil of Hyptis
suaveolensis and this plant has been used for the treatment of respiratory track
infections, anticancer, antifungal and antibacterial activities [12]. Ethanol extract of
Cistus salvifolius contained aromadendrene, methylpentenol, trimethoxy quercetin,
benzeneacetic acid and phenylindolizine strongly inhibited Staphylococcus aureus,
Klebsiella pneumoniae, Enterobacter cloacae, and also inhibited Acinetobacter

baumannii weakly [13].



Table 3. Predicted compounds present in ethyl acetate extract but absent in hexane

extract

No Prediction CAS Formula %

1. a-amorphene 23515- C1sHo4 9.96
88-0

2. g-muurolene 30021- CisHa4 2.70
46-6

3. 1-Naphthalenamine, 4-bromo- 2298-07- Cy45H4sO  0.74
9

Caryophyllene 87-44-5 CisHos 2.80

Driminol 19078- CisHO  2.90
37-6

6. Naphthalene, decahydro-1,6-bis(methylene)-4-(1- 54932- CisHo4 2.70
methylethyl)- 90-0

7.  Palustrol 5986-49- CisHxsO 0.75
2

Aromadendrene 489-39-4 Cys5Ho4 419

o-calacorene 21391- CisH2o 1.38
99-1

10. 7,7-Dichlorobicyclo(3.2.0)hept-2-enone 5307-99- C;HCl,O 1.64
3

Conclusion and suggestion

Stone dammar extract may be potential to be developed as antibacterial agent.
Based on their yield and total relative peak area, ethyl acetate soluble fraction seemed
to be more potential as antibacterial agent than hexane one. Further research to
determine the antibacterial spectrum of resin as well as their MICs and MBCs are
needed before purifying the active compounds or doing applied research in such a

product model.
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