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Abstract 

Indonesian tropical medicinal plants are very diverse and because of its diversity, identification of 

each species becomes problems.  Until 2001, only 2,039 species could be identified and provided 

with relatively completed information and it is only 0.05 % of all plants species in Indonesia.  This 

paper is aimed at describing Indonesian tropical medicinal plants diversity, its problems and 

challenges in identification, and suggesting on developing methodologies for effective and efficient 

identification.  Diversity of medicinal plants could be categorized into diversity in the family 

groups, habitat, life form, utilization, and part of plants used as medicine.  Problems found in 

identification of medicinal plants are (1) Limited number of local people who knows, recognizes, 

and understands medicinal plants diversity and usage that can identify medicinal plants in the field, 

(2) Limited number of plant identification books/guides with many pages in each books/guide 

which is troublesome to be brought to the field, (3) Limited number of authorized institution and 

facilities for plants identification, (4) Limited number of taxonomists in each authorized institution 

that can scientifically identify enormous plant species, (5) Time and money consuming, as effects of 

problems (1) to (4).  Challenges could be identified are: (1) Encouraging young generations to 

become taxonomist, (2) Encouraging young generations to continue the legacy of their ancestors, 

including recognizing and identification of plants species for medicines, (3) Developing more 

authorized institution for specimens’ identification, (4) Developing technology that reduces 

problems in identification, (5) Developing networking with stakeholders in technology.   

In order to reduce problems in identification using technologies, scientists in computers and 

information technologies need to understand how taxonomists identify plants.  Medicinal plants 

information contained in herbarium specimens is important clues for taxonomists to identify the 

species as well as for scientists and technologists in developing identification technologies. 
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I. Introduction 

Republic of Indonesia since its independence on August 17, 1945 has a motto “Bhinneka 

Tunggal Ika” (Sanskrit; Unity in Diversity) which is expressing the condition of Indonesia.  

“Diversity” in the motto refers to ethnics, religions, languages, cultures, and natural 

resources, both biological (plants & wildlife) and non-biological (minerals, soil and rocks 

types, climate, etc.). 

Indonesia’s biological diversity can be found in 90 types of ecosystem, from snow peaks at 

Jayawijaya, alpine, subs-alpine, montane to lowland rainforests, coastal forest, grasslands, 

savannah, wetlands, estuaries, mangrove and marine and coastal ecosystems, including sea 

grass and coral reefs to deep sea ecosystems (BAPPENAS, 2003).  Although it covers only 

1.3% of the total landmass in the world, Indonesia harbors very high flora and fauna 

species diversity, as outlined in Table 1.  These potentials are inhabit forest areas and 

aquatic ecosystems, which deforested and degraded over time. 

Table 1.  State of biodiversity potentials in Indonesia 

Category Number of 
species Endemic species 

Percentage of (2) to 
the total species in 

the world 

Rank in the 
world 

(1) (2) (3) (4) (5) 

Mammal 515 39% 12 2 
Primates 35 18%  4 

Reptile 511 150 species   7.3 4 
Bird 1,531 397 species 17 5 
Amphibian 270 100 species  6 
Invertebrate 2,827   

Butterfly 121 44%   
Freshwater fish 1400  3 
Plants 38,000 55%  5 

Palm 477 225 species  1 
Timber 350 155 species 50  

Sources: Damayanti, 2008  

The Laboratory of Plant Conservation, Division of Plant Diversity Conservation, 

Department of Forest Resources Conservation and Ecotourism, Faculty of Forestry, Bogor 

Agricultural University has been collecting data on Indonesian Tropical Medicinal Plants 

through ethno-forest-pharmacy studies.  Until 2001, data collected are 2,039 species of 

medicinal plants (Zuhud, 2009).  The data includes scientific names, vernacular names, 
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types of habitat, habitat elevation, life form, parts of plants utilized as medicines, 

biochemical content, and usages. 

The use of plants as medicines has always been in traditional ways with recipes 

bequeathed by the ancestors of Indonesian people.  When the utilization is recorded 

through ethno-forest-pharmacy studies, it is always followed by (WHO, IUCN, and WWF, 

1993): (1) collection of voucher specimens of the plants used as medicines and get a 

qualified taxonomist to verify their identity; (2) documentation of the parts of the plant 

used in the preparation of the drug and their condition (e.g., whether fresh, dried, or 

processed); (3) documentation of the way in which the medicine is prepared and used and 

by whom; (4) documentation of the ethnic group, age, sex and other appropriate historical 

data on the patient(s) that would aid in defining the state of the disease, when describing 

the illnesses treated with a medicinal plant; (5) estimation of the relative abundance of the 

medicinal plants in the areas of collection, wherever possible; and (6) documentation on  

when, how, and by whom the plant material is collected and how it is traded.  

Voucher specimens then identified by taxonomist to determine the species identity in the 

Plant Kingdom.  This step has been done manually, by taxonomist from qualified 

institution, and usually time consuming, because there is no other method or technology 

yet which support taxonomists and make identification work more effective and efficient.  

Therefore, this paper is aimed at describing Indonesian tropical medicinal plants diversity, 

its problems and challenges in identification, and suggesting on developing methodologies 

for effective and efficient identification. 

 

II. Indonesian Tropical Medicinal Plants Diversity 

As mentioned in Table 1 that number of Indonesian tropical plants is around 38,000 

species.  Among them, there are only 2,039 species of medicinal plants which has been 

provided with relatively completed basic information (Zuhud, 2009).  Diversity of 

medicinal plants could be categorized into diversity in the family groups, habitat, life form, 

utilization, and part of plants used as medicine.   

 

II. 1.  Medicinal plants diversity based on family groups 

Medicinal plants diversity based on family groups, shows relationship and similarity 

between one species to another within a family group.  For example, species from family 

called Fabaceae are having similarity in the fruit form called legumes.  Meanwhile, species 
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from family Euphorbiaceae are having similarity in the form of white sap as white as milk.  

Figure 1 shows the diversity of medicinal plants based on family groups. 
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Figure 1. Medicinal plants diversity based on family groups 

Source: Modification from Zuhud, 2009 
 

II. 2.  Medicinal plants diversity based on habitat 

Medicinal plants diversity can be categorized from their habitat, the place they grows.  

Plants usually have specific requirements for them to grow, in example type of soil, 

chemical content in the soil, climate/micro-climate, elevation from above sea level, 

rainfall/precipitation, etc.  These requirements will form a habitat.  Table 2 shows diversity 

of medicinal plants based on forest ecosystems. 

Table 2.  Medicinal plants diversity based on forest ecosystems 

No. Forest ecosystem Medicinal plants 
Number of species Percentage (%) 

1 Lowland tropical rainforest (< 1,000 m asl) 772 37.86
2 Monsoon forest (< 1,000 m asl) 291 14.27
3 Savanna (< 1,000 m asl) 146 7.16
4 Coastal forest (< 1,000 m asl) 65 3.19
5 Mangrove forest (< 1,000 m asl) 47 2.31
6 Swamp forest (< 1,000 m asl) 51 2.5
7 Montane tropical rainforest (> 1,000 m asl) 356 17.46
8 No data (< 1,000 m asl) 311 15.25
 Total 2,039 100

Source: Zuhud, 2009 (translated) 
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II. 3.  Medicinal plants diversity based on life forms 

Life forms of medicinal plants are related to each species’ stem/trunk characteristics, 

whether it is herbaceous (herbs, climbing herbs), lignosus (shrub, tree, liana), grass, fern, 

bamboo (calamus), palmae, etc.  Life forms are sometimes also related to family groups.  

Table 3 shows medicinal plants diversity based on the life forms. 

Table 3.  Medicinal plants diversity based on life forms 

No. Life form Medicinal plants 
Number of species Percentage (%) 

1 Tree 768 37.67
2 Herb 486 23.84
3 Bush 183 8.97
4 Climber herb 138 6.77
5 Lianas 145 7.11
6 Shrub 125 6.13
7 Bamboo 15 0.74
8 No data 179 8.78

Total 2,039 100
 Source: Zuhud, 2009 (translated) 

 

II. 4.  Medicinal plants diversity based on utilization 

Utilization of medicinal plants for certain diseases/illness is usually collected through 

ethno-forest-pharmacy studies, which is part of ethnobotanical/ethnobiological studies.  

Researchers who conduct these studies will interview and observe the target 

community/ethnic in utilizing plants for medicine, and other information and specimens as 

mentioned by WHO, IUCN, and WWF (1993) in this paper’s Introduction section.  Zuhud 

(2009) categorized the 2,039 medicinal plants species based on their utilization for specific 

diseases/illness (Table 4).   
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Table 4. Medicinal plants diversity based on utilization 

No. Group of diseases/Utilization Number of 
diseases 

Number of medicinal 
plants species 

1 Blood disorder 9 72
2 Family Planning Program 3 12
3 Bone fracture 3 11
4 Poison antidote 18 119
5 Wound/injuries 8 116
6 Diabetes 3 17
7 Dental disease 4 44
8 Kidney disease 6 27
9 Heart/cardiac disease 8 22
10 Venereal disease 6 61
11 Women’s disease 20 110
12 Skin disease 23 283
13 Liver disease 6 24
14 Malaria 2 33
15 Eye disease 12 58
16 Mouth disease 10 71
17 Musles and joints disease 33 165
18 Penyakit saluran pembuangan 25 165
19 Digestive tract disease 38 487
20 Respiratory tract disease 35 214
21 Pregnancy and childbirth care 13 168
22 Hair, face, and skin care 14 60
23 Headache and fever 12 311
24 Tonic 12 167
25 Others 102 384

Note: N=2,039 species; there are overlapping species in diseases/groups of 
diseases/utilization 

Source: Zuhud, 2009 (translated) 
 

There are more than 550 ethnics in Indonesia (Hidayah, 1997; Purba, 2001), spread from 

the westernmost part of Sumatera Island to the easternmost part of Indonesia.  Data 

collected from many sources has been analyzed by Damayanti, et al. (2009), and resulted 

in 82 ethnics with total number of plants species used for medication of top five ranks of 

common diseases within those ethnics is 706 species.  The top five ranks of common 

diseases are shown in Table 5. 
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Table 5.  Top five ranks of common diseases from ethnobotanical studies  

Rank Disease 
Number of 

medicinal plant 
species 

Number of 
ethnic Source 

1 Fever 134 38 Permanasari, 2001 
1 Malaria 78 34 Damayanti, 1999 
2 Fever 133 30 Damayanti, 1999 
2 Stomachache 110 30 Damayanti, 1999 
2 Stomachache 124 37 Permanasari, 2001 
3 Diarrhea 75 27 Damayanti, 1999 
3 Dysentery 41 35 Permanasari, 2001 
3 Wound/injuries 110 35 Permanasari, 2001 
3 Skin disease 98 27 Damayanti, 1999 
4 Cough 103 33 Permanasari, 2001 
4 Blain 79 26 Damayanti, 1999 
4 Diarrhea 76 33 Permanasari, 2001 
4 High temperature/fever  67 26 Damayanti, 1999 
4 Toothache 47 33 Permanasari, 2001 
5 headache 60 32 Permanasari, 2001 
5 Jaundice 63 25 Damayanti, 1999 
5 Eye disease 50 32 Permanasari, 2001 
5 Sprue  45 32 Permanasari, 2001 

Notes: N ethnics = 82 ethnics; N species = 709 species; there are overlapping species in 
some diseases 

Source: Processed from Damayanti, et al., 2009 
 

II. 5.  Medicinal plants diversity based on parts of plants used as medicines 

The most important thing in utilizing plants as medicines is parts of the plants used in the 

preparation of the medicine.  Different ethnic will use same or different species and parts 

of plants.  It depends on their experiences and bequeathed recipes from their ancestors.  

Preparing parts of plants for medicine is also specific, need caution and attention, because 

for some parts of plants from certain species will become poisons when it is used too much 

or any mistakes in preparation.  Almost all parts of plants could be used for medicines, of 

course for specific species and diseases.  Medicinal plants diversity based on parts of 

plants used in the preparation of the medicines is shown in Table 6. 

Such diversity of medicinal plants is only 0.05 % of Indonesian plant species (= 2,039 of 

38,000 species).  How about other 99.5 % species?  Until now, it is not known yet, whether 

those species has medicinal properties or not.  More researches are necessary to reveal 

plants properties, including studies in taxonomy, ethnobotany, pharmacy, etc. 
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Table 6.  Medicinal plants diversity based on parts of plants used for medicines  

No. Parts of plants used for medicines Medicinal plants 
Number of species Percentage (%) 

1 Leaf 749 33.5
2 Root 333 14.89
3 Bark 234 10.47
4 Fruit 186 8.32
5 All parts 179 8.01
6 Stem/trunk 152 6.8
7 Seed 114 5.1
8 Flower 67 3
9 Sap 63 2.82
10 Shoot/bud 53 2.37
11 Rhizome 35 1.57
12 Tuber 24 1.07
13 Branch 22 0.98
14 Juice from stem 21 0.94
15 Shoot of fern 4 0.18
16 No data 394 -

Note: N=2,039 species; there are overlapping parts of plants used in one species 
Source: Zuhud, 2009 (translated) 
 

III. Problems and Challenges in Identification 

As mentioned by WHO, IUCN, and WWF (1993), ethnobotanist who conducts 

ethobotanical survey must collects voucher specimens of the plants used as medicines and 

get a qualified taxonomist to verify their identity.  Until now, this step has become one of 

standard procedures in ethnobotanical surveys.  However, there are problems which have 

never been thought as problems in the process of identification, started from the location 

where the specimens are collected to identification in an authorized institution.  They are:  

1) Limited number of local people who knows, recognizes, and understands medicinal 

plants diversity and usage that can identify medicinal plants in the field. 

2) Limited number of plant identification books/guides with many pages in each 

books/guide which is troublesome to be brought to the field. 

3) Limited number of authorized institution and facilities for plants identification. 

4) Limited number of taxonomists in each authorized institution that can scientifically 

identify enormous plant species. 

5) Time and money consuming, as effects of problems 1) to 4). 
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These problems generate challenges for scientist and also local people to find solutions.  

These are some challenges could be identified and most possible to be implemented:  

1) Encouraging young generations to become taxonomist. 

2) Encouraging young generations to continue the legacy of their ancestors, including 

recognizing and identification of plants species for medicines. 

3) Developing more authorized institution for specimens’ identification. 

4) Developing technology that reduces problems in identification. 

5) Developing networking with stakeholders in technology, e.g. researchers and experts 

in computer technology.  

While other challenges need promotion, coordination, collaboration between stakeholders, 

and more period of time, challenges no. 4) Developing technology that reduces problems 

in identification can be started immediately by scientist and researchers who majoring 

technologies, both computers and information technologies, in collaboration with 

taxonomist, ethnobotanist, and other plant resource based scientists/researchers. 

 

IV. Discussion 

In order to reduce problems in identification of medicinal plants using technologies, 

scientists in computers and information technologies need to understand how taxonomists 

identify plants.  Medicinal plants information contained in herbarium specimens, such as 

characteristics when we identify family groups, where the plants grow, what is the life 

forms, the utilization and parts of plants used as medicines information collected from 

ethno-forest-pharmacy surveys, is important clues for taxonomists to identify the species.   

Information for identifying family groups can be obtained from various characteristics in 

the plants which usually written in the card of specimens, for example the shape of flower 

or how petals are arranged in a flower.  Rose shape flowers usually belongs to Rosaceae 

family.  From fruit, for example species from family called Fabaceae are having similarity 

in the fruit form called legumes.  From sap, for example species from family 

Euphorbiaceae are having similarity in the form of white sap as white as milk and yellow 

sap for Gutiferae (Urticaceae).  From the performance of the stem/trunk, for example if a 

plant is herbaceous with joints, the plants might be from grass family, Graminae/Poaceae.  

While plants that have lignoseus stem/trunk with joints might be from Palmae/Arecaceae 

family.  Meanwhile, if we find a climber with cordate or reniform shape of leaf, with 

digitlike main leafbones, then this plants might be from Piperaceae family. 
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Figure 2.  Shapes of single fruit (Source: Samingan, 1979) 

Other information must be mentioned in the specimens’ card is habitat, the place/location 

where the plants grow or are collected.  Habitat usually related to the history of plants 

distribution in the past (phytogeography), the habituation and endemicity to certain areas, 

certain altitude, certain climate, etc.  Plants can have vast distribution either altitude, 

longitude, or latitude, but there are also plants that only has specific distribution.  One 

example, if a specimen came with information that the tree which fruit has something like 

root or pole at on of its end and founded on the coastal area or beach, then it most possible 

that this tree belongs to mangrove species.  Then, identification can be focuses on 

mangrove kinds families, for example Rhizoporaceae, Sonneratiaceae, and so on.  Other 

example, when a specimen came with information that it is collected from high level of 
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altitude, of more than 2,500 m above sea level, we can directly check the herbarium 

collection of the same information. 

Information on life form of the specimens must be written also in the specimens’ card, 

whether it was a tree, an herb, a vine, a shrub, etc.when the specimen was collected.  

Collection of part of stem as specimens can also be a guide to taxonomist to identify the 

species.  

Information on the utilization of certain species for certain or some diseases and parts of 

plants used for preparation of medicines can be obtained from interview with respondents 

in the ethno-forest-pharmacy/etnobotanical studies.  These information are most importat 

additional information to other characteristics of the specimens and can make taxonomist 

identifies plants easier by comparing with herbarium collection in their institution.  For 

example, if a specimen is effective for malaria, taxonomist can search for species group 

that can cure malaria.  For parts of plant used for preparation of medicines, as shown in 

Table 6, there are at least 16 parts of plants and the most utilized is leaf.  It is because 

usually leaf is the most easier to collect and leaves as the “kitchen of a plant” produce 

biochemical compounds that are effective for most diseases.  This made a reasonable 

thought that herbarium specimens must always contain leaves specimens. 

There are leaf characteristics that a taxonomist and a scientist who is aiming at creating a 

technology for reducing plants identification problems must know.  The characteristics are: 

(1) shapes of leaf, (2) peaks and ends of leaf, (3) borders of leaf, (4) main bones of leaf, (5) 

leaf systems, (6) textures of leaf, and (7) special characteristics.  Following figures show 

common characteristics of leaf (Figure 3 – 6). 

Information on textures of leaf must also be written in the specimen card.  Textures of leaf 

can be classified into (Samingan, 1979): 

1) Glabrous – withou hair, smooth/glossy, bald. 

2) Pubescent – short hairy, soft. 

3) Villous – long hairy, straight, silvery white. 

4) Tornentose – hairy as wool, curly. 

5) Scabrous – short hairy, coarse. 

6) Glaucous – bluish white color and contain wax 

7) Rugose – wrinkled, because of leafbones condition 

8) Glandular – having resin glands, oily. 
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Figure 3.  Shapes of leaf (Source: Samingan, 1979) 
 
 
Special characteristics of leaf is different from one species to another.  Especially for 

medicinal plants, these kinds of characteristics becomes one of most important identity of 

plants.  For example, there are many kinds of Fig species (Ficus spp.) which has similar 

shape of leaves and to identify Ficus deltoidea Jack. we must check the below surface of 

the leaf.  If there is some emerged yellow dots on the below surface of the leaf, most 

possible it is Ficus deltoidea Jack., medicinal plants for women’s disease group. 
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Figure 4. Peaks and ends of leaf (Source: Samingan, 1979)
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Figure 5.  Borders of leaf (Source: Samingan, 1979) 
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Notes: 1 – parallel bone, 2 – netbone, 3 – fishbone, 4 – arcbone/arcuate 
Figure 6.  Main bones of leaf (Source: Samingan, 1979) 
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Figure 6.  Leaf systems (Source: Samingan, 1979) 
 

V. Conclusion and Recommendation 

Indonesian tropical medicinal plants are very diverse and because of its diversity, 

identification of each species becomes problems.  Until 2001, only 2,039 species could be 

identified and provided with relatively completed information and it is only 0.05 % of all 

plants species in Indonesia.  Problems found in identification of medicinal plants are (1) 

Limited number of local people who knows, recognizes, and understands medicinal plants 

diversity and usage that can identify medicinal plants in the field, (2) Limited number of 

plant identification books/guides with many pages in each books/guide which is 
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troublesome to be brought to the field, (3) Limited number of authorized institution and 

facilities for plants identification, (4) Limited number of taxonomists in each authorized 

institution that can scientifically identify enormous plant species, (5) Time and money 

consuming, as effects of problems (1) to (4).  Challenges could be identified are: (1) 

Encouraging young generations to become taxonomist, (2) Encouraging young generations 

to continue the legacy of their ancestors, including recognizing and identification of plants 

species for medicines, (3) Developing more authorized institution for specimens’ 

identification, (4) Developing technology that reduces problems in identification, (5) 

Developing networking with stakeholders in technology.   

In order to reduce problems in identification using technologies, scientists in computers 

and information technologies need to understand how taxonomists identify plants.  

Medicinal plants information contained in herbarium specimens is important clues for 

taxonomists to identify the species as well as for scientists and technologists in developing 

identification technologies.  Therefore, in order to obtain correct data, it is recommended 

that any scientist/researchers dealing with medicinal plants or plants in general to 

understand taxonomy or at least to work with taxonomists. 
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