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Abstract. Arbiastutie Y, Diba F, Masriani. 2021. Short Communication: Ethnobotanical and ecological studies of medicinal plants in a 

mangrove forest in Mempawah District, West Kalimantan, Indonesia. Biodiversitas 22: 3164-3170. The mangrove forest Polaria 

Tanjung Pagar in Mendalok Village, Mempawah District, West Kalimantan, Indonesia, is a mangrove forest maintained by the local 

community. Currently, this mangrove forest has become one of the tourist attractions, not only visited by local and national, but also 

foreign tourists. This study aims to identify plants in Polaria Tanjung Pagar mangrove forest Kalimantan with the potential for medicinal 

uses. The research used a survey method in the mangrove forest by conducting an inventory of the medicinal plants found in the 

mangrove forest. Observations were made using a transect line with the total area understudy of 0.012 ha and sampling intensity of 

0.4%. The investigation was based on cross-checking the traditional use of medicinal plants by the surrounding communities and the 

scientific literature. The results showed 13 types of medicinal plants (including tree and understorey plants) from 6 different families, 

i.e., Acrostichum aureum, Aegiceras corniculatum, Avicennia marina, Avicennia alba, Bruguiera parviflora, Bruguiera gymnorrhiza, 

Bruguiera cylindrica, Ceriops decandra, Rhizophora apiculata, Rhizophora stylosa, Rhizophora mucronata, Xylocarpus moluccensis, 

and Sonneratia caseolaris. The community structure of the mangrove forest had moderate diversity for tree species and low diversity for 

understorey plant species, with an H' valued at 2.39 and 0.25, respectively.  
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INTRODUCTION 

Forest is a natural storehouse for present and future 

medicinal plant germplasm diversity (Uprety et al. 2012). 

Several studies have shown that forests in many parts of the 

world are sources of traditional medicines which are used 

especially by forest communities. For example, a survey in 

Uganda by Tugume et al. (2016) on the communities 

around Mabira Central Forest showed that 190 species are 

used as medicines, such as drugs for malaria, hypertension, 

anemia, and to suppress vomiting. A study in Kakamega 

forest, Western Kenya, showed 40 plant species that could 

potentially be used for medicinal purposes for local 

communities (Otieno and Analo 2012).  

Indonesia is known as a mega-biodiversity country, not 

only at the species level but also at the ecosystem. Each 

type of forest ecosystem in Indonesia stores a large amount 

of medicinal plant biodiversity with the ethnobotanical 

knowledge on medicinal plants is accumulated through a 

long interaction of local communities with the forest (Di 

Stasi et al. 2002). From legal aspect, the rich diversity of 

medicinal plants in their natural habitat is protected by the 

law through the Indonesia Law on Conservation of Natural 

Resources and Ecosystems (UUKH) No. 5 of 1990 

(UUKH, 1990). Nonetheless, such wealth in biodiversity 

still lacks scientific research in the context of the medicinal 

aspect. As evidence, among approximately 30,000 types of 

plants and marine biota, only 940 species are known to 

have therapeutic (medicinal) properties through scientific 

research, and about 180 of them have been used by the 

Indonesian traditional medicine industry (Depkes RI, 2000).  

Besides forests on the terrestrial realm, there are forests 

located in the intertidal zone or so-called mangrove forests. 

This unique ecosystem is supplied with sea salt water and 

fresh water from peat swamps (brackish). Mangrove forest 

is characterized by having a substrate habitat that is muddy, 

loamy, and sandy, significantly affecting the ecosystem or 

species that live in the area (Pumijumnong and Uppadit 

2012; Schwendenmann et al. 2006). Mangrove forests also 

show the potentials as sources of medicine, although the 

existing studies are not as prolific as in the terrestrial 

forests. For instance, Simlai and Roy (2012) revealed that 

mangrove plants in the Sundarban Indian Estuary, especially 

Ceriops decandra, are prospective as medicinal plants 

because of their phytochemicals antimicrobials activities. 

More recently, a study on mangrove forests developed in a 

greenhouse has successfully identified secondary metabolites' 

potential with medicinal components (Glasenapp et al. 2019).  

The largest mangrove ecosystem worldwide can be 

found in Indonesia, contributing about 27% of the world's 

total mangrove forests with a total extent of 16 million ha. 

In the country, there are 155 mangrove species recorded so 
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far, consisting of 89 tree species, two palm species, 19 

lianas, 44 epiphytic species, and one cycad species (Bengen 

2002). In the regional context of Indonesia, the province of 

West Kalimantan has the largest mangrove forest area with 

119,327 ha and consists of 75% of the mangrove species of 

the country. The mangrove forest areas in West Kalimantan 

are distributed in several districts, including Mempawah, 

Ketapang, North Kayong, Kubu Raya, Singkawang, and 

Sambas (SAMPAN Kalimantan, 2015).  

The mangrove forest in Mempawah District is a well-

known area of forest ecosystem named Polaria Tanjung 

Pagar, which is located in Mendalok Village. In this area, 

the existence of the mangrove vegetation is perceived 

beneficial by the surrounding communities as they think 

the mangrove vegetation plays an important role to 

stabilize the beach by holding back the waves heading for 

the land, as food sources (e.g., crab, fish, honey, and food 

ingredients from mangrove leaves), and as construction 

materials (e.g., housing, canoes, and boats), and as 

medicines. This study aims to identify plants in the 

mangrove forest of Polaria Tanjung Pagar, Mendalok 

Village, Mempawah Regency, West Kalimantan with the 

potential for medicinal uses. We expect the results of this 

study could enrich the limited studies on medicinal plants 

in the mangrove ecosystem by adding the context of a 

mangrove forest in West Kalimantan. 

 MATERIALS AND METHODS 

Study area 

The research was conducted in Polaria Tanjung Pagar 

mangrove forest in Mendalok Village, Mempawah District, 

West Kalimantan Province, Indonesia. The research site 

was located at latitude coordinates 0° 23' 49.65612" N and 

longitude coordinates 108° 56' 46.38309" E, and it shows 

by Figure 1. 

The focused area of this study was located in the 

equatorial zone with the tropical climate. Based on the 

nearby Siantan Climatology station report, the average 

rainfall was 54.7 to 319.3 mm in 2012. The humidity in this 

area tended to be high, about 82% - 86% on average and an 

average air temperature of 26.4 ºC - 27.7 ºC in 2012. 

In this forest, the mangrove biodiversity tends to be 

stable and well-preserved. Besides being supported by the 

government, the management of the forest also involves 

local communities. The local community has long been 

applying customary rules to protect the mangrove forest 

ecosystem. Customary regulations are enforced so that 

mangrove forest management is carried out wisely. Local 

people and visitors who disturb the forest will be given 

sanctions either at a minor or major scale. The regulations 

applied are based on the principle of ecological 

sustainability conservation. People who deliberately cut 

down trees without considering the impact are obliged to 

carry out reforestation actions by replanting one thousand 

trees as a consequence. Hence, the Polaria Tanjung Pagar 

mangrove forest can maintain its ecosystem, including the 

biodiversity therein. Thus, this location is suitable for 

studying vegetation, including medicinal plants that grow 

in mangrove forests. 

Data collection 

Before collecting data in the field, we surveyed to find 

the specified location. After identified the location, the path 

and observation points were determined. Data collection 

retrieval was carried out by using a specific measuring plot 

(Oosting 1954).  

We used the quadrat transect method with the area 

under the study of 0.012 ha, sampling intensity of 0.4% 

with the sample plot area of 4 m2 (2 x 2 m), and a total of 

30 plots. Those plots were made systematically with the 

distance between the sample plots in one stub line of 10 m, 

while the distance between the stub lines is 100 m. The 

stub line was made perpendicular to the river. 

 

 
 

Figure 1. Map of the study area in Polaria Tanjung Pagar mangrove forest in Mendalok Village, Mempawah District, West Kalimantan 

Province, Indonesia 
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Figure 2. Diagram of transects and observation plots used in the 

studied site 

 

 

Data collection was initialized by gathering information 

on medicinal plants used by local communities. Then, a 

survey was conducted to identify medicinal plants in the 

mangrove forest and their use by the local communities. It 

involved interviews with local communities in obtaining 

knowledge who have extensive knowledge of medicinal 

plants. The identification of plant species was based on 

leave samples. Several references were used to cross-check 

the information from the respondents regarding their 

effectiveness as medicine, including monumental books 

authored by Heyne (1987) about useful plants of Indonesia 

which consisting four series (i.e., Series 1-4). The 

unidentified species were collected from the herbarium 

samples for further identification using the plant 

identification library. 

Data analysis  

The structure and composition of the medicinal plant 

within the mangrove community were analyzed using the 

parameters of density, frequency, Important Value Index, 

and Shannon-Wiener diversity index following Kusmana (1997). 

Density  

Density (D) =  

 

Relative Density (RD) =  x 100 % 

Frequency 

Frequency (F) =   

 

Relative Frequency (RF) =  

Important Value Index 

IVI = Relative density (RD) + Relative Frequency (RF) 

Shannon-Wiener Diversity Index  

H = -∑ [(n.i/N) log (n.i/N)] 

Where: H = Shannon-Wiener Diversity Index, n.i = 

important value of each species, N = Total important value 

RESULTS AND DISCUSSION 

Results 

Based on our observation, various species of plants in 

the mangrove forest of Polaria Tanjung Pagar, Mendalok 

Village, Mempawah District have the potentials for 

medicinal uses (Table 1). All the plant species used as 

medicine by residents around the mangrove forest are 

supported by scientific references. There were 13 species 

of medicinal plants in the mangrove forest, which habitus 

of 10 trees, 1 small tree, and 2 shrub trees. They were 

including Acrostichum aureum L, Aegiceras corniculatum 

(L.) Blanco, Avicennia marina (Forsk.) Vierh, Avicennia 

alba Blume, Bruguiera parviflora (Roxb.) W.& A. ex 

Griff, Bruguiera gymnorrhiza (L.) Lamk, Bruguiera 

cylindrica (L.) Bl., Ceriops decandra (Griff) Ding Hou, 

Rhizophora apiculata BI., Rhizophora stylosa Griff, 

Rhizophora mucronata Lmk, Xylocarpus moluccensis 

(Lamk) M. Roem, and Sonneratia caseolaris (L.) Engl. 

Those medicinal plants belong to six families, i.e., 

Pteridaceae, Myrsinaceae, Verbenaceae, Rhizophoraceae, 

Sonneratiaceae, and Meliaceae. In total, within the 0.012 ha 

of the observation plot, the number of medicinal plants in 

the mangrove forest in Mempawah was about 839 

individuals, including tree and understorey plant species. 

Based on the scientific references, several phytochemical 

constituents were identified in these plants, including 

glucoside, saponin, steroid, carotenoid, alkaloid, 

triterpenoid, flavonoid, tannin, steroid, and polyphenol, 

which are contributed to supporting health. According to 

the locals and supported by references, parts of the plants 

that are being used for medicinal purposes are rhizomes, 

leaves, sap, flowers, fruit, and bark. People exploit those 

plants to help stop bleeding, relieve pain, prevent 

pregnancy, antioxidants, body slimming, wound healing, 

neutralize poison, appetite enhancer. Also, those plants are 

used to cure several illnesses, including urine claudin in 

women, ear infection, herpes, hematuria, smallpox, 

diarrhea, and bruises on the skin.  

Table 2 shows the medicinal tree species found in 

Polaria Tanjung Pagar Mangrove Forest, in which there 

were 11 trees used traditionally and supported by scientific 

documents as medicine. They were including A. alba, A. 

marina, B. cylindrica, B. gymnorrhiza, B. parviflora, C. 

decandra, R. apiculata, R. mucronata, R. stylosa, S. 

caseolaris, and X. moluccensis. The highest diversity index 

value was R. mucronata with H’= 0.242, which was higher 

than the average H' value, which was 2.39. While the 

lowest diversity index value was B. parviflora, with H' 

value of 0.194.  

Table 3 shows medicinal understorey plants in this 

mangrove forest, consisting of A. aureum and A. 

corniculatum with an IVI value of 127.74 and 72.26, 

respectively. Both plants had biodiversity index value of H’ 

= 0.15 for A. aureum and H’ = 0.09 for A. corniculatum. 
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Table 1. Medicinal plants in Polaria Tanjung Pagar mangrove forest, Mempawah District, West Kalimantan, Indonesia  

 

Scientific name Local name Family Habitus Phytochemical property Part used Medicinal use 

Acrostichum aureum Paku laut, kerakas, piai 

raya 

Pteridaceae Tree Glucoside, saponin, steroid Rhizome Stop bleeding, relieve pain 

Aegiceras corniculatum Teruntun Myrsinaceae Shrub – tree Saponin Old leaves Treating urine claudin in women 

Avicennia alba Blume Api-api, sia-sia, unimorf Verbenaceae Tree Carotenoid Sap Prevent pregnancy 

Avicennia marina (Forsk.) Vierh Pai, nyapi, sia-sia, hajusa Verbenaceae Tree Alkaloid, triterpenoid, 

flavonoid, tannin 

Leaves Treating sunburn 

Bark  Birth control contraception 

Bruguiera cylindrica (L.) Bl Burus, tanjang, lengadai, 

lindur 

Rhizophoraceae Tree Tannin Leaves Antioxidant 

Bruguiera gymnorrhiza (L.) Lamk Sarau, tancang, tumu Rhizophoraceae Tree Steroid, flavonoid Flower Treating Ear infection 

Bruguiera parviflora (Roxb.) W.& 

A. ex Griff 

Paproti, bius, lenggadai Rhizophoraceae Shrub – tree Polyphenol Fruit Treating herpes 

Ceriops decandra (Griff) Ding Hou Parum, tingi, tinci Rhizophoraceae Small tree Tannin Bark Body slimming effect 

Rhizophora apiculata BI. Bakau minyak Rhizophoraceae Tree Tannin Leaves Wound medicine and neutralize 

poison 

Rhizophora mucronata Lmk Blukap, bangko, lului, 

tanjang lanang 

Rhizophoraceae Tree Tannin Bark Treating hematuria 

Rhizophora stylosa Griff Bako-kurap, slindur, Rhizophoraceae Tree Phenol, flavonoid, alkaloid Fruit Treating hematuria 

Sonneratia caseolaris (L.) Engl Pedada, perepat Sonneratiaceae Tree Flavonoid, alkaloid, 

steroid 

Leaves Medicine for smallpox, diarrhea, and 

bruises on the skin 

Xylocarpus moluccensis (Lamk) M. 

Roem 

Nyirih batu, kabau Meliaceae Tree Steroid Fruit Appetite enhancer 

 

 

 

Table 2. Shannon-Wiener diversity index (H') of medicinal tree species in Polaria Tanjung Pagar mangrove forest, Mempawah District, West Kalimantan, Indonesia 

 

Scientific name N Number of plot n.i/N log n.i/N H’ 

Avicennia alba Blume 65 22 0.08 -0.21 0.21 

Avicennia marina (Forsk.) Vierh 80 22 0.10 -0.23 0.23 

Bruguiera cylindrica (L.) Bl 79 20 010 -0.23 0.23 

Bruguiera gymnorrhiza (L.) Lamk 69 21 0.09 -0.22 0.22 

Bruguiera parviflora (Roxb.) W.& A. ex Griff 58 19 0.08 -0.19 0.19 

Ceriops decandra (Griff) Ding Hou 63 17 0.08 -0.20 0.20 

Rhizophora apiculata BI. 65 20 0.08 -0.21 0.21 

Rhizophora mucronata Lmk 85 30 0.11 -0.24 0.24 

Rhizophora stylosa Griff 76 21 0.010 -0.23 0.23 

Sonneratia caseolaris (L.) Engl 68 14 0.09 -0.21 0.21 

Xylocarpus moluccensis (Lamk) M. Roem 69 12 0.09 -0.22 0.22 

Total 839  1.00 -2.39 2.39 

Note: N: number of individuals of medicinal plants, H: diversity index. Area of each plot: 2x2 m = 4 m2. The total number of plots: 30 plots, total area sampled = 4 m x 30 = 120/10,000 = 0.012 ha 
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Table 3. Shannon-Wiener diversity index (H') and Important Value Index of understorey plants in Polaria Tanjung Pagar mangrove forest, Mempawah District, West Kalimantan, Indonesian  

 

Scientific name N Number of plot Diversity  Relative diversity (%) Frequency Relative frequency (%) IVI n.i/N log n.i/N H 

Acrostichum aureum 42 15 3500 67.74 0.50 60.00 127.74 0.05 -0.16 0.16 

Aegiceras corniculatum 20 10 1667 32.26 0.33 40.00 72.26 0.03 -0.09 0.09 

TOTAL 62  5167 100 0.83 100 200 0.08 -0.25 0.25 

Note: N: number of individuals of medicinal plants, IVI: importance value index, H: diversity index. Area of each plot: 2x2 m = 4 m2, The total number of plots: 30 plots, total area sampled: 4 m 

x 30 = 120/10,000 = 0.012 ha 
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Discussion 

Mangrove forest can be defined as a forest type that 

grows and develops in tidal areas, particularly in river 

estuaries and sheltered beaches. It is inundated at high tide 

but uninundated at low tide, and the plant community is 

tolerant of salt (Jia et al. 2019). The mangrove forest is a 

community dominated by several tree species that can grow 

in salty waters (Osland et al. 2013; Sillanpää et al. 2017).  

In the mangrove forest of Polaria Tanjung Pagar, 

Mendalok Village, Mempawah District, there were 13 

types of plants from 6 different families, potentially as 

medicinal plants. Medicinal plants are species of plants 

believed and understood to possess particular medicinal 

properties. In general, these properties can be grouped into 

three, which are: (i) traditional medicinal vegetation, used 

as raw therapeutic ingredients for traditional medicines; (ii) 

modern medicinal vegetation, already justified medically 

and proven scientifically containing bioactive compounds 

work as medicinal properties, and (iii) potential medicinal 

vegetation, suspected to possess medicinal attributes but 

have not been proven scientifically yet. 

In this study, investigating the existence of medicinal 

plants is done by cross-checking the information of people 

living around the study site and the references that are the 

basic guidelines in pharmacology. According to the 

interviews, it was known that the surrounding community 

has been using plants from mangrove forests since ancient 

times to support their health. It was also supported by the 

existence information from valid guidelines references. The 

part of the plants being utilized for medicinal uses were 

roots, stems, leaves, bark, flowers, and fruit. Regarding 

medical efficacy, each of these plant parts is used to treat 

different diseases, both infectious and non-infectious, 

including urine claudin in women, ear infection, herpes, 

hematuria, smallpox, neutralize poison, wound healing, and 

diarrhea. While, some of them contribute to health as an 

appetite enhancer, relieve pain, antioxidant source, body 

slimming, also prevent pregnancy. Empirically, these plant 

parts contain glycosides, saponins, steroids, carotenoids, 

alkaloids, flavonoids, tannins, and polyphenols based on 

pharmacological guidelines references. 

According to Petrovska (2012), plants with active 

substance with therapeutic function can be categorized as 

medicinal plants. Plants used for their therapeutic 

properties are found in both cultivated and non-cultivated 

plants, including mangrove forests. Specific parts of plants 

are capable of producing various types of phytochemical 

components. These phytochemical substances are found in 

very diverse quantities and provide a wide range of 

pharmacological effects (Sati et al. 2010). The 

pharmacological effect can be antimicrobial (Anand et al. 

2020; Jeevanandam et al. 2017), antioxidant (Khan et al. 

2019; Suma and Urooj 2012), antiviral (Ben-Shabat et al. 

2020; Chojnacka et al. 2020), anticancer (Shukla and 

Mehta 2015; Singh et al. 2016), antidiabetic (Teoh and Das 

2018; Vinayagam et al. 2017), antihypertensive (Ronchi et 

al. 2015), neuroprotective (Kumar and Khanum 2012), and 

so on. It is thought to be due to phytochemical bio 

components in these natural materials, including tannins, 

glucosides, saponins, steroids, flavonoids, and 

triterpenoids, polyphenols, phenols, and others.  

The mangrove forest in Polaria Tanjung Pagar, 

Mendalok Village, Mempawah District was categorized to 

have a moderate diversity for the medicinal tree species 

and low diversity for medicinal understorey species, with 

H' of 2.39 and 0.25, respectively. The description of a 

community can be known in various ways, depending on 

its goals. Community descriptions can be referred to as 

physiognomy and vegetation analysis, known as plant 

community. The community description regarding 

physiognomy is based on the outward appearance of the 

vegetation. The main physiognomic features of vegetation 

include tree height, structure, and vegetation growth 

(Marques et al. 2011). The vegetation community is under 

the floristic composition in the form of a unit plot 

containing a group of plants, including medicinal plants. A 

community is categorized as high species diversity if the 

community is composed of many species. Conversely, a 

community is categorized as low species diversity is 

composed of a few species and only a few dominant 

species. 

Acrostichum aureum and Aegiceras corniculatum were 

understorey plants with IVI values of 127.74 and 72.26, 

respectively. Importance Value Index (IVI) is a quantitative 

parameter to express the species' dominance level in a plant 

community. A high IVI value considers dominant species; 

in contrast, a low IVI value indicates that the observed 

species have low dominance.  

In the development of their life, humans know very 

well the circumstances around them to sustain his life. One 

of the beneficial living things around humans is plants 

which are very important in maintaining human survival. 

Since ancient times, people have depended on nature for 

their life. Nature, especially Indonesia, has abundant 

biodiversity, especially plants. The plant potential has 

excellent benefits for people's lives. These valuable plants' 

potential can be classified based on their usage, including 

foodstuffs, medicines, dyestuffs, animal feed, ornamental 

plants, crafts, vegetable pesticides, aromatics, firewood, 

building materials, and for customary uses. 

In conclusion, several medicinal plants exist in Polaria 

Tanjung Pagar mangrove forest with a wide benefit of 

health. This ecosystem could be one of the natural 

pharmacies for human being. However, its usage must be 

appropriate and prioritize the sustainability of the 

ecosystem to preserve our nature. 
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