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Abstract 
      Indonesia is an archipelago which rich in forest products that are widely distributed from 
Sabang to Marauke. Various kinds of resins can be found in Indonesia, e.g.  gum dammar resin or 
gum dammar. Two types of gum dammar that have good market value were mata kucing gum 
dammar (MKGD) and batu gum dammar (BGD).  
      The aims of this study is to determine the difference in  porosity value of the two gums that can 
be considered in the use as a dental material. The porosity test was carried out on gum samples 
using the Scanning Electron Microscopy based on ASTM E-986 97 and analyzed using Image-J 
Software. The results showed that the average of porosity values of MKGD was 3.368%, while for 
BGD was 12.212%. It can be stated that  both of gum damar have different porosity values that 
batu gum dammar was higher than mata kucing gum dammar. 
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Introduction 

 
Indonesia is an archipelago that is rich in 

forest products and is widely distributed from 
Sabang to Merauke. As a tropical region with 
biodiversity overgrown by plants and trees, 
making Indonesia's forests as a source of life for 
all living things. By storing a variety of natural 
resources, many things can certainly be obtained 
from Indonesian forest products1. 

Indonesian forest products are divided 
into wood forest products and non-wood forest 
products. According to the Minister of Forestry 
Regulation Number, P.35 / Menhut-II / 2007 
concerning Non-Timber Forest Products, one of 
which can be obtained from non-timber forest 
products is in the form of thick liquid that comes 
out from open stems, leaves or skin commonly 
referred to as sap or scientifically called natural 
resin2. With the potential of natural resins that 

came by Indonesia's natural forests, making 
Indonesia as one of the sources of world resin 
producers with a diversity of types. Actually, the 
resin formed was an effort to protect plants.  The 
wound on the bark of the tree due to attack by 
insects or tapping has quite a lot of benefits in 
everyday life. The type of resin is determined by 
the type of the tree that produces it3. 

Various kinds of resin can be found in 
Indonesia; recently, one of which is  attention 
was gum dammar3. Gum Dammar is one type of 
resin that came from secretions of 
Dipterocarpaceace and Burseraceae families. 
Dammar trees grow well in various parts of 
Indonesia’s Island such as Sulawesi, Kalimantan, 
Sumatra, and many more, made gum dammar 
become one of the potential natural resources in 
Indonesia 4. 

Dammar is a solid resin, physiologically 
softer than copal5. This is the reason why gum 
dammar is more popular to be used and utilized 
by the wider community6. Resin is commonly 
used as industrial raw material. In the field of 
dentistry, the use of resin resins can be found in 
several materials such as varnishes and sticky 
wax7,8. Several types of resin  are targeted by 
many people, two of them were mata kucing gum 
dammar/MKGD (cat’s eye gum dammar) and 
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batu gum dammar/BGD (stone gum dammar)9. 
Both of these resins have good quality and high 
selling price make gum dammar different from 
other types of natural resins. Currently, public 
known better about  this and  widely used in 
everyday life10,11. 

The difference of MKGD and BGD due to 
its   different trees that produce and different 
ways of harvesting12,13. The difference in 
characteristics between two of them,  make a 
difference in the quality also. Boer and Ella 
(2001) stated that the difference affects the value 
of its use, this can be adjusted to what product 
we want to produce from the gum dammar14. The 
difference can be seen i.e. from the physical 
properties in a variety of ways, one of which is 
the porosity11,15,16. 

The difference between two types of gum 
dammar affecting to different in properties and 
characteristics. Testing of certain properties can 
be the way to be able to find out further 
differences in the characteristics of the two types 
of gum dammar. Various types of trials can be 
adjusted according to the nature of what is 
expected in the material in its use later9. One of 
the tests conducted is to see the value of 
porosity15,17. 

Porosity is defined as the ratio of pore 
cavity volume values to the whole volume of solid 
material. This comparison value is expressed as 
a percentage18. The porosity of the material is 
influenced by the microstructure. This provides 
information about the distribution of material, 
grain size or pore, and crystalline orientation19. 
Porosity becomes a level that can determine  the 
density of the material20,21. Porosity is a variable 
that needs to be considered as one of the 
parameters determining the number of fluid 
reserves contained in a material mass22,23.  

Porosity has the benefits provided for 
daily practice. Porous material widely used in 
practical applications such as thermal insulation, 
geothermal applications, cooling systems, heat 
exchangers, and so on23,24. The associated flow 
in porous material has been extensively studied 
over the past few decades and in various aspects, 
it has been considered for different applications. 
This makes the porosity of the material need to 
be considered before making a good raw 
material. Besides, the porosity of material also 
affect the density and durability of the material  in 
the future23. 

In the field of dentistry, resins are widely 

used as a component of dental materials made 
from artificial resins due to unavailability of 
natural resin resources at mostly countries. With 
abundant natural resin resources in Indonesia, 
one of which is gum dammar, making it an 
advantage for developing natural resins as the 
raw materials for dentistry needed9.  According to 
the development of science in the present, the 
use of Indonesian product of gum dammar, can 
become a new reference as a material7. 
Therefore it is necessary to do a deeper 
assessment of the characteristics of  gum 
dammar.25. To be a material that can be utilized, 
especially in the field of dentistry, several things 
need to be considered when choosing the 
material used. One of them is the porosity value 
of materials, in this case, resin porosity 
values7,19,25. 

The aim of this study is to provide 
information about the difference in porosity 
values of MKGD  and  BGD. It can be considered 
and be the preliminary data for dentists when 
choosing the type of gum dammar that will be 
used as a base material and be adjusted to the 
needs in the field of dentistry, in the future. 

This study intends to find out the 
difference in porosity values of MKGD and BGD. 
   

Materials and methods 
 

The type of this research is quasi-
experimental to obtain the porosity value of 
MKGD and BGD. The samples were made by 
mata kucing gum dammar that taken from the 
Shorea javanica tree consisting of two specimens 
of polycadinene polymer and batu gum dammar 
that taken from the Shorea sp tree which 
consisted of two polycadinene polymers based 
on ASTM E 986 & ASTM E 562-02. 

In this study, the following equipments were 
used Scanning Electron Microscopy (SEM) JSM-
6510A, Software Image-J, Carbon, and Platinum. 
The following materials that we used are mata 
kucing gum dammar (MKGD) and batu gum 
dammar (BGD).   

First step of this research was, cleaned all 
samples with a size of  ±	 (1	 ×	 1	 ×	 1)𝑐𝑚3	which is 
adjusted to the size of the SEM test instrument 
holder. Next, coated the samples with platinum 
for microstructure characterization using SEM. 
The method of measuring porosity was done by 
using the Scanning Electron Microscopy (SEM) 
JSM-6510A and analyzed using Image-J 
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Software. From the SEM data, the total pore area 
of the sample (𝐴𝑃) and the total surface area of 
the sample (𝐴𝑇𝑃) were obtained. Then the 
porosity can be calculated by the equation: 

 

 
 
With an analysis using Image-J Software. 
 

 
Results 

 
The results of microstructure 

characterization  of  MKGD and  BGD using SEM, 
can be seen on figure 1 and 2. 
 

 
Figure 1. SEM results of mata kucing gum 
dammar.  
 
 

 
Figure 2. SEM results of batu gum dammar.  
 

The results of porosity calculation can be 
seen on table 1.  

 
Table 1. Porosity calculation of MKGD and BGD.  
 

 
Tabel 2. Pore Size.  
 
 Discussion 
 

Gum dammar is a material that has many 
benefits for everyday life including dentistry, e.g. 
use as a varnish mixture. This study intends to 
carried out the differences in porosity value of 
two types of gum dammar which are currently 
popularly and have high economic value; MKGD 
and BGD. By looking at the differences between 
these two resins, choosing the type of resin can 
be a consideration for later use. 

Evaluation of the material better carried 
out at first the material will be used. By looking at 
the porosity value of a material, the composition 
and structure of the material can be more easily 
predicted15. In addition,  the porosity value 
determined the density of a material that  related 
to the strength  of the material20,21. Moreover, this 
evaluation is carried out to strengthen the 
considerations to choose which type of dammar 
gum to be used as a dental base in particular. 

MKGD from the Shorea javanica species 
was obtained through tapping and screening 
before trading the resin3. With the filtering 
process, this resin has a clearer colour compared 
to other resin types3,26,27. This type of resin 
undergoes a simple distribution process by 
selling directly from farmers to traders. Feintrenie 
and Levang (2009) stated that on merchant level, 
the resin is then sorted visually by colour, 
cleanliness, and chunk size. This properties, 
affects from the inside of material, also from the 
process of how to taking resin27–29. 

BGD has dark brown appearance that 
came from the wounded tree of the Shorea sp 
species. It is a fossilized sap, and this resin is 
obtained by taking the sap that has fallen into the 
soil which undergoes a natural hardening 
process16,17,18. The drops fall into clumps on the 
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ground, made the clods must be obtained by 
looking for the soil around the tree. This is the 
reason why this type of resin has a higher 
hardness than other resins32. The term stone 
refers to opaque resin, rock, or gravel collected 
from the ground. This also makes stone gum 
dammar resin appear darker than the others 
while other resin are yellowish in color6,32. This 
type of resin is slightly more complex and it is 
mixed with air and other substances in the soil. 

Many researcher have studied the 
difference of the composition between MKGD 
and BGD as a commodity resin and for mata 
kucing gum dammar  was conducted in 200511,26. 
The results of this research showed that the ash 
content and acid number are still in the range of 
SNI for resin, while the soft point (95 - 1800 C) is 
different from SNI resin (95 - 1200 C)11. The 
results of the research using the blow and soak 
method showed that no clean resin was 
produced because of  this method only removes 
dirt that is outside the sap9. MKGD can be 
purified without using solvents. In general, the 
physico-chemical properties of resin that are 
refined are still included in the Indonesian 
National Standard (SNI) for MKGD. However, the 
colour of the refined resin is still a bit dark11,27. 

The difference in the hardening process 
that occurs in the batu gum dammar, can be 
seen by many factors e.g. environmental factors 
such as temperature changes. A theory stated by 
Joseph Black (1760) became the basis for the 
theory of temperature change33. It was explained  
that if two kinds of substances of different 
temperatures are mixed, the substance with a 
higher temperature will release some heat as that  
heat will absorbed by a substance with a lower 
temperature33. If both objects work well, the 
amount of heat released will be the same as the 
amount of heat received. The Black Principle 
(1761) is another form of the law of conservation 
of energy. In general perspective, substances 
can be grouped into three i.e.  solids, liquids, and 
gases. The form of a substance can change to 
another form. Changes in form can be caused by 
the influence of heat34. 

Resins can  be change in shape when 
exposed to heat and harden when exposed to 
air12,35. This phenomenon also occurs in gum 
dammar. It can lead to resolve in the structure 
and porosity value of MKGD and BGD. The 
difference between both resins especially in the 
species that they came  from and  the method of 

taking from the tree9. The temperature changes 
that occur also can be a supporting factor for the 
structure and porosity value of both resins. BGD  
which undergoes a natural hardening process 
and was taken directly from the ground probably  
mixed with other substances and also exposed to 
a longer temperature, thus making the content 
and structure different from MKGD which is taken 
directly from the tree and through filtering 
beforehand3,13.  

The results showed that SEM 
micrography provides information on crystalline 
orientation, distribution of constituent materials, 
defects, grain boundaries, grain, or pore sizes 
which form the basis for estimating material 
properties. The micrographic display of SEM 
resin shows that the microstructure texture of 
SEM resin has been transmitted from pores of 
different sizes20,36. The distribution affects most 
of the areas in one sample area, the more even 
the pores are more evenly distributed. This 
situation has an impact on the density and 
porosity of the sample. The thicker the pore 
boundary, the greater the density while the 
smaller the porosity37. 

With the results obtained using SEM and 
after analysis using image-J software, the 
porosity value of MKGD resin was 3.368% and 
BGD resin porosity value was 12.212%. Both 
resins have different porosity values which were 
statistically significant due to different tree 
species and undergoes a different uptake 
process. With this explanation, it can be found 
why were MKGD and BGD have different 
porosity values and the difference were 
significant. 
 

Conclusions 
 
MKGD and BGD have different porosity 

value due to different of derived types of trees 
from and how to harvest. MKGD was obtained 
from the tapping of the Shorea javanica tree, 
while BGD is the result of the Shorea eximia tree. 
MKGD taking directly from the tree, on the 
contrary; BGD was obtained by taking solid resin 
that has fallen to the ground in the whole tree 
and probably has mixed with another substances. 
The results showed that the average of porosity 
values of BGD (12.212%) was higher than 
MKGD (3.368%). In further research this raw 
material can be considered in the use of 
Indonesian resin as a dental material. 



 
Journal of International Dental and Medical Research ISSN 1309-100X                                                   Difference in Porosity Value 
http://www.jidmr.com                                                                                                                      Amira Khoirunnisaa Asrorie and et al 

 

  Volume ∙ 14 ∙ Number ∙ 2 ∙ 2021 
                            

Page 533 

 Declaration of Interest 
 
 The authors report no conflict of interest. 
 
 References 
 
1.  Achmaliadi, Maha Adi, Hardiono K. Keadaan Hutan Indonesia. 

Bogor : Forest Watch Indonesia; 2001: 1-7. 
2.  Permenhut Nomor P.19/Menhut-II/2009 tentang Strategi 

Pengembangan Hasil Hutan Bukan Kayu Nasional. Jakarta: 
Departemen Kehutanan;  2009: 1-30. 

3.  Baharuddin, Taskirawati I. Hasil Hutan Bukan Kayu. Makasar: 
Universitas Hasanudin; 2009: 11-98.  

4.  Kuspradini H, Rosamah E, Sukaton E, Arung ET, Kusuma IW. 
Pengenalan Jenis Getah Gum Lateks Resin. Samarinda: 
Mulawarman University Press; 2016: 6-28. 

5.  Langenheim JH. Plant resins. Am Sci. Cambridge: Timber 
Press; 1990: 29-48. 

6.  Mundada AS, Avari JG. Permeability studies of Damar Batu 
free films for transdermal application. India: Negpur University; 
2009: 22-28. 

7.  Bencherif SA, Braschler TM, Renaud P. Advances in the design 
of macroporous polymer scaffolds for potential applications in 
dentistry. Seoul: Korean Academy of Periodontology. J 
Periodontal Implant Sci 2013; 1(1): 21-38.  

8.  Klamun U, Puapichartdumrong P. Effects of surface pre-
treatments on leakage of resin-modified glass ionomer cement 
as the restorative material of invasive cervical resorption on root 
dentin. J Int Dent Med Res. 2018;11(3):799-803. 

9.  Usri K, Karlina E, Takarini V. Potensi Damar Indonesia Sebagai 
Bahan Baku Material Kedokteran Gigi Potential of Indonesian 
Damar as Raw Material for Dentistry is dominated by 
production from Indonesia is javanica tree . This resin is known 
to have the best produced in the Krui Coastal area of Lampung 
in an agroforest system known as Repong Damar . From the 
Shorea javanica tree , two types of resin are. :1-6. 

10.  Vahur S, Teearu A, Haljasorg T, Burk P, Leito I, Kaljurand I. 
Analysis of dammar resin with MALDI-FT-ICR-MS and APCI-
FT-ICR-MS. J Mass Spectrom. 2012; 1(1): 1-19.  

11.  Rita K Sari, Nyoman J Wistara, Arif Wijayanto TKW. 
Karakterisasi Damar Mata Kucing dalam Rangka Revisi 
Standar Nasional Indonesia. J Ilmu dan Teknol Kayu Trop. 
2013; 1(1): 1-10. 

12.  Balandrin MF, Klocke JA, Wurtele ES, Bollinger WH. Natural 
plant chemicals: Sources of industrial and medicinal materials. 
J Science. 1985; 1(1): 7-21.  

13.  Guritno WM. Damar Alam untuk Industri Cat. J Ris Teknol Ind. 
2008; 2(4): 1-5. 

14.  Kite G, Boer E, Ella AB. Plant Resources of South East Asia no. 
18. Plants Producing Exudates. J Nordic of Botany. 2008; 2(1): 
1-6.  

15.  Amziane S, Collet F, Report S, Committee RT. Bio-Aggregates 
Based Building Materials. J Springer 2017; 1(23): 20-32.  

16.  Razooki Al-Shekhli AA, Al Aubi I. In-home bleaching effect on 
DTS values of some direct restorative materials. J Int Dent Med 
Res. 2014;7(1):21-25. 

17.  Dewi K S, Firdausi A, Diah P M. Analisis Densitas Dan 
Porositas Batuan. J Fisika dan Aplikasinya 2017; 12(3): 1-8. 

18.  Amyx, Bass W. Petroleum Reservoir Engineering. United 
Stated: The McGrawl-Hill Book Company 1960; 1(1) 89-193. 

19.  Niameh A, Alhusseny M, Nasser A, et al. High-Porosity Metal 
Metal Foams :Potentials , Applications, and Formulations. 
London: IntechOpen 2017; 1(1): 11-29.  

20.  Ridha M, Darminto. Analisis Densitas, Porositas, dan Struktur 
Mikro Batu Apung Lombok dengan Variasi Lokasi 
menggunakan Metode Archimedes dan Software Image-J. J Fis 
dan Apl. 2016; 1(1): 1-6. 

21.  ASTM C20-00. Standard Test Methods for Apparent Porosity , 
Water Absorption , Apparent Specific Gravity , and Bulk Density 
of Burned Refractory Brick and Shapes by Boiling Water. 
Pennsylvania: America Social for Testing and Material 
International. 2015; 1(1): 1-3.  

22.  Camilleri J. Scanning electron microscopic evaluation of the 
material interface of adjacent layers of dental materials. J Dent 
Mater. 2011; 1(1): 1-12.  

23.  Nimmo JR. Porosity and Pore-Size Distribution. Encycl Soils 
Environ. 2004; 1(1): 295-303. 

24.  Michot LJ, Villiéras F. Surface Area and Porosity. In: 
Developments in Clay Science. France: HAL Arcieves-ouvertes 
2013; 1(1): 13-43. 

25.  Berger B. The importance and testing of density/ porosity/ 
permeability/ pore Size for Refractories. J South African Inst 
Min Metall Refract Conf. 2010; 1(2): 111-116. 

26.  Saputri NW. Produktivitas dan pendapatan penyadapan damar 
mata kucing oleh masyarakat di taman nasional bukit barisan 
selatan. Bogor: Institut Pertanian Bogor 2017; 1(1): 1-11. 

27.  Pangersa Gusti RE, Zulnely Z. SIFAT FISIKO KIMIA DAMAR 
MATA KUCING HASIL PEMURNIAN TANPA PELARUT. J 
Penelit Has Hutan. 2016; 1(1): 1-10. 

28.  Larasati F. Pemurnian Kualitas Damar Mata Kucing dengan 
Sistem Pemanasan. Bogor: Institut Pertanian Bogor 2007; 1(1): 
1-6. 

29.  Hadiyan YK. Pentingnya integrated approach dalam konservasi 
keragaman jenis dan sumberdaya genetik damar mata kucing 
di Kabupaten Pesisir Barat, Lampung. PROS SEM NAS MASY 
BIODIV INDON 2015; 1(4):702-706.  

30.  Sari RK, Wistara NJ, Wijayanto A, Waluyo TK. Karakterisasi 
Damar Mata Kucing dalam Rangka Revisi Standar Nasional 
Indonesia ( Characterization of Cat ’ s Eye Dammar for 
Revision of Indonesia National Standard ). Bogor: Institut 
Pertanian Bogor 2009; 1(1): 73-81. 

31.  Noryawati Mulyono, Christofora Hanny Wijaya DF dan WSR. 
Identifikasi Komponen Kimia Damar Mata Kucing (Shorea 
Javanica) dengan Metode Pirolisis-GC/MS. J Natur Indones. 
2012; 14(1): 1-8. 

32.  Mulyono N, Widiyati Laya B, Susanti Rusli S. Aktivitas 
Antibakteri dari Damar Batu (Shorea eximia) asal Indonesia. J 
Biota. 2018; 17(1): 1-5.  

33.  Donovan A. James Hutton, Joseph Black and the chemical 
theory of heat. J Ambix. 1978; 25 (3):176-190.  

34.  West JB. Joseph Black, carbon dioxide, latent heat, and the 
beginnings of the discovery of the respiratory gases. Am J 
Physiol - Lung Cell Mol Physiol. 2014; 306 (12): 1057-1063.  

35.  Shen C. Impression materials by  - Phillips’ Science of Dental 
Materials, (ed 11). In: Phillips’ Science of Dental Materials. 
2003; 1(11): 85-176. 

36.  Friel JJ. ASTM Standards in the SEM. J Microsc Microanal. 
2003; 9 (S02): 72-73.  

37.  Jeol Ltd. SEM Scanning Electron Microscope A To Z Basic 
Knowledge For Using The SEM. Japan: Jeol Ltd. 2009; (1)1: 1-
32.  

 
 


