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Medicinal Properties of  Bornean Orangutan  
Food Plants in Gunung Beratus Protected Forest, East Kalimantan, Indonesia  

Amir Ma‘ruf, Noorhidayah and Tri Atmoko  

ABSTRACT 

Natural remedies using orangutan food plants may be useful for the rehabilitation efforts of this 
endangered primate.  Some of the plants have been used as traditional medicine.  The presence of 
phytochemical compounds such as alkaloid, flavonoid, saponin, tannin and sterol-triterpenoid indicate 
medicinal properties. The purpose of the research was to identify the medicinal properties in orangutan 
food plants.  The research was conducted in the tropical rain forest of Gunung Beratus Protected forest, 
East Kalimantan, Indonesia by collecting 14 species, smell- and taste-testing and phytochemical 
analyzes. The present observation comprises 14 species distributed in 14 genus belonging to 14 families, 
9 species of which are trees, 2 species are ground plants and herbs and 3 are species of lianas.  Each of 
them contains three to five phytochemical compounds and several plants have specific smell and taste 
such as Alpinia sp., Syzygium sp., and Symplocos fasciculata with their mealy taste as an indication of tannin 
or phenol compound(s).  Glochidion sericeum, Symplocos fasciculata, Eusideroxylon zwageri, Diospyros sumatrana,  
Syzygium sp., Pothos sp., Gironniera nervosa, Ficus sp., and Alpinia sp. contain complete phytochemical 
compounds in with the greatest concentration, suggesting them be used as priority species in natural 
medication. Future research is needed to determine active chemical compounds and toxicity test 
determined safety for uses.   

         
Keywords: Phytochemical compounds, medicine, reintroduction, zoopharmacognocy, self-medication, 
traditional medicine   

1. INTRODUCTION 

Forest as the natural habitat of orangutan also provides many kinds of potential medicinal plants.  
Forest is a potential major source of raw materials for biochemical and pharmacological technology 
because a variety of chemical compounds can be extracted from forest plants (Kartawinata, 2004).  
Some plant materials have been used as the active compounds of modern medicine, for instance 
Chinchoma sp. has been used as malarial fever remedies,  Erytiroxylum coca for cocaine anesthesia, alkaloid 
contents for leukemia and Taxus brefolia as a potential treatment for ovary cancer (Robinson, 1995).  
Many tropical forest species were classified as medicinal plants.  Some reports show the potential and 
diversity of medicinal forest plants in Kalimantan.  Noorhidayah and Sidiyasa (2005) reported 127 
species of medicinal plants in Kutai National Park, including 30 species occured along the Sangkima 
Boardwalk (Noorhidayah and Hajar, 2004) and 49 species in Mentoko (Balai Taman Nasional Kutai, 
1997).  Rahayu (2005) recorded in Malinau Research Forest (MRF)132 species of medicinal plants that 
have been used by the local people.  Medicinal plants were also found in swamp ecosystem in 
Kalimantan as reported by Ilona (2003).  There are 38 species of plants identified as medicinal plants in 
Hampangen Forest Research, Central Kalimantan.  The research in West Kalimantan recorded 42 
species of medicinal plants in Betung Kerihun National Park (Guntavid et al., 1997) and 250 species in 
Ransa Dayak Village and its adjoining forest (Caniago and Siebert, 1998). Ethnobotanical study by 
Leaman et al. (1991) recorded 200 species of forest medicinal plants that have been used by Kenyah 
Dayak community in Apo Kayan plateau, while there are 62 medicinal plants species used by Dayak 
Benuaq community in West Kutai, East Kalimantan (Susiarti, 2004). 

Medicinal plants refer to all species of plants which contain medicinal substance, have been 
regularly utilized for medicinal uses, have been known and trusted by the community and also have been 
used as materials for traditional medicines.  Medicinal plants are used as raw materials for the extraction 
of active constituents in pure form, as precursors for synthetic vitamins and steroids, and as preparations 
for herbal and indigenous medicines (Padua et al., 1999).  Medicinal plants have a lot of advantages, 
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especially in the treatment of diseases and health care.  Medicinal plants play some important roles for 
human life and it also may be useful as natural remedies for orangutans illness under rehabilitation 
programme.  

Orangutan is one species of the world‘s great apes that is only found in Kalimantan and 
Sumatera.  In Kalimantan Orangutan is classified as rare and threatened primates (MacKinnon et al., 
1997).  The primate became an endangered species since its population declined due to the increase of 
forest disturbance.  Habitat destruction is the leading factor in the loss of orangutan habitat and in the 
decline of their population numbers.  Orangutans have also been heavily traded (Soehartono and 
Mardiastuti, 2002).  Therefore it is placed in appendix I CITES (Convention of International Trade in 
Endangered Species of Wild Fauna and Flora) and listed by the World Conservation Union (IUCN) in IUCN 
Red List of Threatened Animals as a ―endangered‖ species.  Appendix I categories of CITES consist of 
rare species with the lest number and a great risk of extinction.  The trade of the species is not allowed 
(Soehartono and Mardiastuti, 2002).  Deforestation in Sumatera and Kalimantan affect habitat 
destruction and habitat fragmentation. The result is orangutan population in both islands have reduced.  
A decrease in abundance of large fruit trees and an increase in the extent of gaps may have reduced the 
habitat quality for orangutans in logged forest (Felton et al., 2003).  Thus, the sustainability of orangutan 
habitat will support this primate conservation efforts (Meijaard et al., 2001).   

Rehabilitation and reintroduction are part of orangutan conservation. Before being releaseed, 
orangutans are rehabilitated first.  One of the treatments for orangutan in rehabilitation is the curing of 
any disease they may have.  The common diseases  of orangutan are fairly the same with human diseases 
such as tuberculose, hepatitis,  diarrhea and influenza.  Therefore the traditional medicine that is usually 
used for human natural remedies may also be useful to treat orangutan diseases (Huffman, 2001). 

Orangutan diet is various and varies in chemical compounds.  Some of them contain medicinal 
compounds that have been used by orangutan to treat their sickness naturally.  The evidence of this 
shows in Melanochyla sp, Melannorrhea sp  and Diospyros sp.  Those species were known as a part of 
orangutan diet (leaf, bark, and fruit) and they have toxic effects on human (Galdikas, 1978).  Some forest 
trees that are commonly eaten by orangutan are also used by human for traditional medicine.  Examples 
are Dracontomelon dao (Anacardiaceae) and  Eusideroxylon zwageri  (Lauraceae).  Dracontomelon dao is reported 
to be useful for helping women during labor (Heyne, 1987), while Eusideroxylon zwageri  (Lauraceae) is 
used as a traditional medicine by Kutai people in East Kalimantan (Sangat et al., 2000). 

The presence of phytochemical compounds such as alkaloid, flavonoid, saponin, tannin and 
sterol-triterpenoid indicates medicinal properties in orangutan food plants. The purpose of this research 
was to identify the presence of medicinal properties in orangutan food plants by collecting plants and 
phytochemical analysis.  The result of this study will provide important information for natural remedies 
to be used in the rehabilitation of sick orangutan.   

2. MATERIAL AND METHOD 

2.1 Research Area 

The research was carried out in Gunung Beratus Protected Forest  (00o55‘ - 00o10‘ S and 116o05‘ 
- 116o25‘ E), East Kalimantan (Figure 1).  Gunung Beratus Protected Forest, which is 20,261 hectare 
large, is one of the releasing site for rehabilitated (ex-captive) and translocated orangutan in Bangon 
District, West Kutai and Long Kali District, Penajam Paser Utara, East Kalimantan, Indonesia.  The area 
is classified as lowland and hilly tropical rain forest and dominated by Eusideroxylon zwageri and 
Dipterocarps species.  Gunung Beratus Protected forest is situated at 200–1200 m above sea level and it 
is up-stream of Mahakam river. It is also a water-catch area for all rivers in West Kutai, Penajam Pasir 
Utara and also Paser in East Kalimantan (BOSF, 2005).   

Identification of voucher specimen was conducted  in the Herbarium Wanariset Samboja, East 
Kalimantan.  Analysis of phytochemical compounds such as alkaloids, flavonoid, sterol-triperpenoid, 
tannin and saponin was tested in laboratory. 
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Figure 1: Research area 
 

2.2 Data Collection  

The study was started by listing of orangutan food plants in Beratus Protected forest and 
medicinal plants from some references (Heyne, 1987; Zuhud et al., 1994; Sangat et al., 2000) and (Leaman 
et al., 1991; Balai Taman Nasional Kutai, 1997; Guntavid et al., 1997; Ilona, 2003; Noorhidayah and 
Hajar, 2004; Noorhidayah and Sidiyasa, 2005; Rahayu, 2005: Susiarti, 2005).  Three main activities were 
carried out in the study (Figure 2).  First was the exploration and identification of orangutan food plants 
in Beratus Protected Forest based on field observation.  Plants species eaten by orangutan in Gunung 
Beratus were recorded and identified.  Detailed identification was conducted in herbarium. It was also 
supported by studying the previous research in the same area.  Collected food plant species were 
classified based on their genus and family.  The second activity was collecting leaf sample and field 
identification of chemical compounds using smell and taste test following the method suggested by 
Pratiwi (2003).  There were 14 species of orangutan food plants collected.  About 1 kg of the leaves of 
each species were collected.  Specific smell and taste were recorded.   In this stage we also collected 
voucher specimens (for herbarium samples).  The collected leaves of each species were labeled 
according to their numerical sample code (it must be in agreement with the numerical code assigned to 
the herbarium sample)  and were cleaned using fresh water.  The last activity was phytochemical analysis 
in the laboratory. The tests were carried out to detect the presence of alkaloids, flavonoids, sterois-
triterpenoids, saponins and tannin.   
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Figure 2: Research activities  

2.3 Phytochemical Analysis 

Phytochemical analyses in the laboratory were carried out to test the presence of alkaloids, 
flavonoids, steroid-triterpens, saponins and tannin test. All leaf samples collected were prepared into 
powder.  Alkaloid test used Dragendorff‘s and Meyer‘s reagents; the presence of alkaloid was indicated 
by orange precipitate appearing with the addition of Dragendorff‘s reagent and white precipitate with 
Meyer‘s test.  Flavonoid, saponin and tannin tests used the boiled mix of leaf powder and water.  By 
adding magnesium (Mg) and HCl, presence of flavonoid was shown by the color orange to pink.  By 
adding FeCl3 1%, the presence of phenol compounds was indicated by greenish-black color.  By shaking 
the boiled mixture of powder and water, presence of saponin was identified by foam forming on the 
upper part of the liquid sample.  The presence of phytochemical compounds was stated by positive 
value and their absence was stated by negative value.  The results were then analyzed descriptively.   

3. RESULT AND DISCUSSION 

3.1 Results 

3.1.1 Orangutan Food Plants in Beratus Protected Forest 

The results of the study are presented in Table 1. The families of the plants are arranged in 
alphabetical order.  Based on observation, all collected plants were eaten by orangutan.  There were 14 
species of plants distributed in 14 genera belonging to 14 families.  Based on the life form, they 
consisted of 9 species of trees, 2 species of herbs and 3 species of lianas.   The information of 14 
collected species is summarized in Table 1 and the pictures of some species is shown in figure 3.  
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Table 1. Collected orangutan food plants in this study 

No. Species Family Lifeform 
1. Pothos sp. Araceae Efipit 
2. Schefflera sp. Araliaceae Efipit 
3. Durio kutejensis Bombacaceae Tree 
4. DiospyrossSumatrana Ebenaceae Tree 
5. Glochidion sericeum Euphorbiaceae Tree 
6. Eusideroxylon zwageri Lauraceae Tree 
7. Spatholobus hirsutus Leguminosae Liana 
8. Stachyphrynium borneensis Marantaceae Herb  
9. Ficus sp. Moraceae Tree 
10. Syzygium sp. Myrtaceae Tree 
11 Xanthophyllum neglectum Polygalaceae Tree 
12. Symplocos fasciculata Symplocaceae Tree. 
13. Gironniera nervosa Ulmaceae Tree 
14. Alpinia sp. Zingiberaceae Herb 

 
  

             

Figure 3:  Three of 14 tested plants from different lifeforms 

Remark : A=Alpinia sp. (Zingiberaceae)-herb, B=Photos sp. (Araceae)-, C=Xanthophylum neglectum (Polygalaceae)-tree 

3.1.2 Medicinal Properties of  Orangutan Food Plants 

Smell and taste may also indicate the phytochemical compounds or medicinal properties of 
plants (Pratiwi, 2003).   All collected plants were tested for smell and taste and the result is shows in 
Table 2.    

Table 2. Results of smell and taste test in field 

No. Species Family 
Smell test 

result 
Taste test 

result 

1. Pothos sp. Araceae Ns Bitter taste  
2. Schefflera sp. Araliaceae Ns Nt  
3. Durio kutejensis Bombacaceae Ns Nt  
4. Diospyros sumatrana Ebenaceae Ns Nt 
5. Glochidion sericeum Euphorbiaceae Ns Nt 
6. Eusideroxylon zwageri Lauraceae Ns Nt 
7. Spatholobus hirsutus Leguminosae Ns Nt 
8. Stachyphrynium borneensis Marantaceae Ns Nt 
9. Ficus sp. Moraceae White sap Nt 
10. Syzygium sp. Myrtaceae Have 

smell 
Mealy taste 

11 Xanthophyllum neglectum Polygalaceae NS Nt  
12. Symplocos fasciculata Symplocaceae NS  Mealy-

sweat taste 
in leaf 

13. Gironniera nervosa Ulmaceae NS Nt 

A B C 
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14 Alpinia sp. Zingiberaceae Have 
smell 

mealy taste 
and hot 
taste in its 
rhizome 

Remark   : (Ns) =have no specific smell in the leaf,  (Nt) = have no specific taste in the leaf 

 

As Table 2 shows, some of the plants have specific smell and taste.  Alpinia sp., Syzygium sp, 
Pothos sp. and Symplocos crasifolia have smell and taste in the leaves and rhizomes.  Some plants such as 
Alpinia sp. and Syzygium linneatum only have smell without any specific taste.  Based on the 
phytochemical tests, all collected plants vary in their phytochemical content (Table 3). 

Tabel 3. Phytochemical compounds  found in orangutan food plants  

No. Species Phytochemical compounds 

  Alkaloid Flavonoid Saponin 
Tanin Sterol - 

Triterpenoid 

  Dragendroff Meyer     

1. Pothos sp. + - ++ + + + 
2. Schefflera sp. ++ + ++ - + - 
3. Durio kutejensis + - + - - + 
4. Diospyros sumatrana + + ++ ++ + + 
5. Glochidion sericeum ++ + +++ +++ +++ ++ 
6. Eusideroxylon zwageri ++ - + + +++ ++ 
7. Spatholobus hirsutus - - + ++ ++ + 
8. Stachyphtynium 

borneensis 
- - + ++ ++ + 

9. Ficus sp. ++ - + + +++ + 
10. Syzygium sp + - ++ + +++ ++ 
11. Xanthophyllum 

neglectum 
- - + + + + 

12. Symplocos fasciculata + - ++ +++ + ++ 
13. Gironniera nervosa + - + ++ + + 
14. Alpinia sp. + - + ++ + + 

Remark   : (+) = present in low number,  (++) = present in adequate number,  (+++) = present in large number 

 

3.1.3 Medicinal Properties Comparison  

Most of orangutan food plants contain alkaloids, saponin, tannin and steroid-triterpenoid.  
Twelve of fourteen tested plants content saponin, tannin and steroid-triterpenoid compounds, while 
fourteen species contain flavonoid compounds.  The presence of flavonoid was detected in all tested 
plants (100%).  Based on flavonoid test in laboratory, each plants show different response and variation 
in color such as yellow, orange and red.  The same case also happens in the quantity of the compounds 
contained, which is different in every plant.  The quantity of flavonoid compounds varies from one 
plants to another.  Glochidion sericeum contains the largest quantity of flavonoid compounds in the leaves. 

Figure 4 shows that every species of orangutan food plants contains three to five phytochemical 
compounds.  Four chemical compounds are present on most species (present on 10 of 14 tested 
species).  Eleven species contain all of the phytochemical compounds tested (alkaloids, flavonoids 
saponins, tannins and steroid-terpenoids). 
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Figure 4: Number of species comparison according to the presence of phytochemical compound 
 

3.2 DISCUSSION 

3.2.1 Orangutan Food Plants and Their Relation with Traditional Medicine 

It was observed the most of the collected plants which the leaves are the parts of particularly 
eaten by orangutan.   Leaves were the most cited plant parts used by healers or local people for 
preparation of traditional medicine (Yeneger and Yewhalau, 2007; Ilona, 2003; Guntavid, 1998; 
Anonymous, 1997; Noorhidayah and Hajar, 2004; Yousuf et al., 2004).  Therefore, leaves may serve 2 
functions, which are as orangutan food plant and as ingredients of traditional medicine.  Medicine and 
food are of the same origin (Huffman, 2001) Orangutan eats a variety of food including leaves and 
shoots.  In the particular situation when fruit availability is low, leaves become their main food (Meijaard 
et al., 2001).  Dayak Benuaq people that live near the habitat of orangutan in Beratus Protected Forest 
also have traditional medicinal plants.  Leaves are used in more than half the number of their medicinal 
plants (Susiarti, 2005).  Leaves utilization for medicine is a kind of indigenous wisdom that does not 
hamper plant growth (Noorhidayah dan Sidiyasa, 2005).  Another similarity between orangutan food 
plants and forest medicinal plants is that both are threatened by the same factor since bthey face habitat 
destruction  and need immediate conservation acts.  

According to Table 1 most of orangutan food plants (about 64%) are tree species.  Compared to 
the most dominant life form for medicinal plants, we find similarity for both.  Orangutan diet mostly 
(about 74%) come from tree species (Galdikas, 1978) and trees were classified as one of the major 
represented life forms for natural remedy preparation (Muthu et al, 2006; Yeneger and Yewhalau, 2007).  
In addition, it was reported that in Kalimantan forests, tree is the most dominant life form of medicinal 
plant species (Noorhidayah et al., 2006).  

Orangutan eats a variety of food, including fruit, flower, leaves, shoot and bark of some tree 
species, lianas and orchid.  They also eat sedgegrass, termite, worm, insect, fungi, honey, rattan, 
ephypyte, fern and small palm (Galdikas, 1978).  Orangutan does not depend on one kind of food.  In 
the special situation when fruit availability is law, leaves become their main food.  The parts of the 
species frequently consumed are young shoot of rattan and stem of liana (Meijaard et al., 2001).  
Orangutan feed predominantly on fruit, leaves and shoots, bark, other vegetational parts including 
flowers and stem, and insects (termites and ants).  Feeding on leaves and shoots has been the second 
major part of orang utan food acquisition after feeding on fruits.  These plant parts normally require 
little special technique of acquisition except in posture (Rodman, 1988). 

Several of the plants listed in Table 1 or plants in the same genera as they are have been used by 
indigenous people in Kalimantan for traditional medicine (Table 4).  For instance, Spatholobus ferrugineus is 
used to treat malarial fever and Alpinia glabra is used for eye illness for baby by Dayak Benuaq people 
(Susiarti, 2005) who live near to Gunung Beratus Protected forest.  
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Table 4. Utilization comparison of some plants using for orangutan food plants and traditional medicine 1 
in East Kalimantan 2 

Orangutan food plants 
Traditional medicinal plants 

By local people in East Kalimantan 

Part   
(tested) 

Species Genus Part 
Advantages 

 

leaves Pothos ovatifolius Pothos Leaves Leaves are heated over fire and applied as a poultice to reduce pain and swelling 
(stomachache) resulting from enlarged spleen.1 

Leaves Schefflera lineamentorum Schefflera Leaves A decoction of young leaves is drunk to treat fever associated with malaria, 
leaves are crushed, boiled, and the decoction applied as a wash to treat fevers of 
long duration. 1 

Schefflera elliptica Schefflera Stem or root Malarial fever, general malaise, fever. 2 
Schefflera sp Schefflera Leaves Young leaves are used to treat ulcer. 3 

Leaves Durio Zibithenus Durio Stem bark Acne. 4 
Leaves Diospyros sp Diospyros Stem bark Diarrhea. 2 

Stem bark Fever.5 
Leaves Glochidiun sp. Glochidion Leaves Leaves are crushed with uncooked rice grains, leaves of kadsura scandens and a 

little water to make a paste, which is applied as an ointment to relieve the itch of 
measles, fox specieally for young children.  Using for swollen feed, face, eyes, 
associated with beri-beri.1 

Leaves Eusideroxylon zwageri Eusideroxylon  Leaves, stem Hair medicine. 4 
Leaves Spatholobus ferrugineus 

 
Spatholobu Sap Sap from tender young stem is rubbed on bites and stings to relieve itch. 1 

Sap, stem bark Diarrhea,scabs. 2 
 Stem Stomachache. 5 
Root/stem Mixed in water then drunk to treat malaria. 6 
Sap instem A treatment for chickenpox and fever. 7 

Spatholobus  littoralis Spatholobus Sap in stem New wound. 4 
 

Leaves Ficus cf.uncinata Ficus Fruit, leaves The fruit is eaten fresh, with salt to treat diarrhea.  Crushed young leaves are 
applied as a poultice to new wounds to stop bleeding. 1 

Ficus glomerata Ficus Sap Stomachache, diarrhea, bloody faeces. 2, 5 
Ficus pubinervis Ficus sap Burns caused by fire or hot water3 
Ficus sp Ficus Leaves Fever. 8 

Leaves Syzygium cf. confertum Syzygium Leaves A decoction prepared from young leaves is drunk to treat stomachache and 
diarrhea 1 

Syzygium sp Syzygium Root Blood coughing4 
Leaves Xanthophyllum sp Xanthophyllu

m 
Ranting (young 
branch)  

Cold sweat, trembling5 

leaves Alpinia galanga Alpinia Rhizome and 
stalk 

Applied as a rubifacient, to  treat  stomachache and heartburn, throbbing pain in 
stomach, vitiligo and to relieve itch, to reduce swelling associated with beriberi. 1 

Alpinia mutica Alpinia Stalk To treat disentery. 1 
Alpinia galanga Alpinia Rhizome Stomach ulcer2 

Rhizome White blotches on skin caused by fungi5 
Alpinia sp Alpinia Rhizome Wound5 
Alpinia glabra Alpinia Shoot Mixed with water for eyeness for baby 6 
Alpinia sp. Alpinia Leaves Headache4 
Alpinia galanga Alpinia Rhizome White blotches on skin caused by fungi 8 

Numbering :           1= Kenyah Dayak in Apo Kayan Plateu (Leamen et al, 1991) 3 
2 = Kenyah Dayak in Malinau (Rahayu, 2005) 4 
3 = Lundayeh Dayak in Nunukan (Matius et al., 2003) 5 
4 = Kutai in Kotabangun (Sangat et al., 2000) 6 
5 = Punan Dayak in Malinau (Rahayu, 2005) 7 
6 = Dayak Benuaq in west Kutai (Susiarti, 2005) 8 
7 = Tunjung Dayak in Kota Bangun (Sangat et al., 2000) 9 
8 = Punan Lisun and Punan Bekatan along Belayan River in East Kalimantan (Sangat et al., 2000)10 



 

77 

 

3.2.2 Medicinal Properties of Orangutan Food Plants 

Alpinia sp., Syzygium sp, Pothos sp. and Symplocos fasciculata posse smell and taste in their 
leaves and rhizomes.  Some plants such as Alpinia sp. and Syzygium sp. only have smell without 
any specific taste.  The smell and taste of the plants indicate that those plants may contain some 
chemical compounds.  Pratiwi (2004) states that particular chemical compound could be 
identified using human sense, either using sense of taste or olfactory sense.  The fundamentals of 
perceiving the medicinal properties of plant by its taste, smell, and texture have their roots deep 
in our primate history (Huffman, 2001).  Alpinia sp., Syzygium sp, and Symplocos crasifolia have 
mealy taste as an indication of the presence of tannins or another phenol compounds (Pratiwi, 
2004).  While Pothos sp. has a bitter taste that indicates the alkaloid compounds in it.  But smell- 
and taste-test are very subjective depending on the tester.  It may vary from one person to 
another.      

Results from preliminary analyses of phytochemical constituents revealed that Alpinia sp. 
(Zingiberaceae), Syzygium sp. (Myrtaceae), Pothos sp. (Araceae), Diospyros sumatrana (Ebenaceae), 
Gironniera nervosa (Ulmaceae), Ficus sp. (Moraceae), Symplocos fasciculata (Symplocaceae), 
Eusideoxylon zwageri (Lauraceae) and Glochidion sericeum (Euphorbiaceae) had the highest diversity 
of phytochemicals (5 classes each), followed by Xanthophylum neclegtum (Polygalaceae), Spatholobus 
hirsutus (Leguminosae) and Stachyprinium borneensis (Marantaceae), which has 4 classes and Schefflera 
sp. (Araliaceae) and Durio kutejensis (Bombacaceae) which has 3 classes.   

Phytochemicals are by-products of primary metabolism of plants--otherwise called the 
secondary metabolites. They are produced and used by the plants for defense and repair 
processes within the natural environment (Bako et al., 2005).  The major plant defense strategy is 
the production of secondary metabolites (van Wyk and Wink, 2004).  We have to know the 
presence of secondary metabolism processes in a medicinal plant and their biological activities in 
order to understand and evaluate the effects and efficacy of phytomedicines (van Wyk and Wink, 
2004).  

Orangutan food plants vary in their phytochemical content (Table 3)  All species in this 
study contain phytochemical compounds.   Eleven of all showed positive response for all 
phytochemical test and contain all of the phytochemical compounds tested (alkaloids, flavonoids, 
saponins, tannisn and sterol-terpenoids). Alkaloid is one of the secondary metabolites of plants 
that is commonly present in large quantity, if not the largest, in plants (Robinson, 1995).  Alkaloid 
compounds influence some physiological effects, thereby they are commonly used for medicinal 
purposes.  Alkaloids are mostly stored in tissues of plant that are important for its survival and 
reproduction, including the juvenile tissue that is actively growing, root, bark, flower, seedling 
and the organ of photosynthesis (van Wyk and Wink, 2004). One characteristic of alkaloid is its 
bitter taste (Levetin dan Mcmahon, 2003; Praptiwi, 2004).  Alkaloids have the biggest potential to 
be used as an active compound to cure cancer (Simbala, 2004).  

The presence of flavonoid is shown in all tasted plants.  Flavonoids from amboyna wood 
(Pterocarpus indicus Willd, leguminosae) are active compounds with activity against fungi that are 
pathogenic to the plant (Kusuma et al., 2005). Plants used traditionally as anti-hepatitis showed 
positive response for flavonoid taste (Simbala, 2004). It means that all orangutan food plants 
tested have the potential to be developed as anti-hepatitis remedies.  Hepatitis is a common 
disease usually found in orangutan rehabilitation.   

Different foam amount in saponin test (as shown in Table 4) indicates different quantity 
of saponin content in every plant.  Symplocos fasciculata and Glochidion sericeum  have high quantity of 
saponin.  One of the characteristics of saponin is its ability to affect hemolysis.   Robinson (1995) 
states that every plant containing saponin compounds have been used as fish-poison for 
thousands of years before its activity against microbes was known.  Saponins usually exert a 
powerful hemolytic action on the red blood cells and are highly toxic when injected into the 
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blood stream.  When taken orally, saponins are however relatively harmless.  A popular example 
is the sarsaparilla which is rich in saponins, but widely used in beverages (Santos et al., 1985).  
Saponins and alkaloids appeared most frequently than other compounds when extracted in 
acetone. Saponin and alkaloids are large and diverse groups of compounds, which differ in 
chemical properties (Bako et al., 2005).  Saponin are widely distributed in the plants kingdom and 
are produced by approximately 70% of all plants (van Wyk and Wink, 2004).  Saponins and 
flavonoids could contribute to the observed analgesic activity  (Okemy-andissa et al., 2006).  

The presence of tannins is shown in almost all tested planst.  Only one plant that gave 
negative response for tannin test namely Durio kutejensis.  The plants that contain the largest 
quantity of tannins are Syzygium lineatum,  Ficus sp., Eusideroxylon zwageri and Glochidion sericeum. 
Hamilton et al., (1994) reported that tannins were found in most of food items of Bornean 
orangutans in Central Kalimantan.     

Steroid-triterpenoid were found in all plants as see in Table 3.  Several plant contained a 
relatively large amount of sterol-triterpenoid such as Symplocos crasifolia, Syzygium lineatum, 
Eusideroxylon zwageri and Glochidion sericeum.  Several  of  them have been used in traditional 
medicine.  Triterpenoid is an active chemical compound within plants that is usually used for 
curing diseases, while steroid is related with cholesterol, vitamin D, sexual hormone (Robinson, 
1995) and contraception hormones (Simbala, 2004).    

4. CONCLUSION 

The variety of chemical compounds found in orangutan diet was proven by this research.  
Indications of medicinal properties presence in orangutan food plants have been demonstrated 
scientifically.  Orangutan food plants with special smell and taste contain particular 
phytochemical compound.   Phytochemical compounds are present in orangutan food plant, but 
in various kinds and concentrations, depending on the species.  There were three to five 
phytochemical compounds such as alkaloids, flavonoids, saponisn, tannins and steroid-terpenoids 
(secondary metabolites) found in each species of plants. Eleven species of orangutan food plants 
contained all of the phytochemical compounds tested for.  The plants which exhibited a 
remarked antifungal activity were shown to be rich in alkaloids, flavonoids, tannins and 
glycosides (Saadabi, 2006) and the compounds that are responsible for medicinal properties of 
drugs are usually secondary metabolites (Yousof et al., 2004).   

Glochidion sericeum, Symplocos fasciculata, Eusideroxylon zwageri, Diospyros sumatrana  Syzygium 
sp., Pothos sp., Gironniera nervosa, Ficus sp., and Alpinia sp. have the potential to be used as natural 
remedies in the rehabilitation of orangutan.It has been reported by Galdikas (1978) that Diospyros 
spp., especially Diospyros sumatrana, have toxic effect for human  Future research aiming to find 
information whether those plants have active chemical compounds and are safely used both for 
orangutan and human is necessary.     

All results from this study provide basic information on the medicinal prospect of using 
orangutan food plants as natural remedies to support orangutan rehabilitation.  Future research 
addressing the study of active chemical compounds and toxicity of orangutan food plants is 
necessary.  In addition, the research on the self-medicative behavior of Bornean orangutan and 
its relationship to traditional medicine of indigeneous people is also necessary as has been studied 
on African great apes (Huffman, 2001).  Ethnomedicinal study is also necessary to support 
medicinal development of orangutan food plants based on traditional knowledge as it is the most 
important approach after the natural resource management of indigenous people (Mahmood et 
al., 2004).   
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