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INTRODUCTION
Indonesia is abundant in biodiversity, particularly 
in plants known for their medicinal uses. Among 
Indonesia's estimated 30,000-40,000 plant species, 
2,000-7,500 are recognized for their medicinal 
benefits1–3. Indonesian communities utilize these 
medicinal plants for treating various illnesses. 
The use of plants for traditional medicine in 
Indonesia dates back to ancient times, practiced 
by ancestors4,5. This utilization of traditional 
medicinal plants persists as a cultural practice 
found in different regions, passed down through 
generations via oral tradition and often known only 
to specific individuals such as tribal leaders, village 
heads, elders, and local healers within communities 
or specific ethnic groups6,7.

Indonesia exhibits diverse ethnicities, cultures, 
and languages, all highly valuing customs and 
traditions across various regions8,9. Kalimantan, 
known for its natural beauty and local wisdom, 
is home to numerous ethnic groups and cultures, 
including the Dayak tribes of West Kalimantan, 
Indonesia, who uphold strong customs and 
cultural heritage10–12.

The Dayak tribe is believed to have originated 
from the "dayakid," a migration wave that pushed 
individuals in large or small groups into the 
interior of Kalimantan, Indonesia, leading to their 
transformation into isolated communities with 
enduring customs and traditions13,14. The Dayak 
tribe is prominent in West Kalimantan and is 
further divided into several smaller sub-groups. 
The four largest Dayak tribes in West Kalimantan, 
Indonesia, include the Klematan, Ibanic, Bidayuh, 

and Kanyanic. The largest Dayak Bidayuh tribe 
resides in the Bengkayang and Sanggau areas of West 
Kalimantan, Indonesia15,16. In Sanggau Regency, 
Indonesia, the Dayak Bidayuh are divided into 
three groups: Kerambay, Golik, and Sinangkan’t. 
The Dayak Bidayuh possess local potential in the 
form of utilizing plants for traditional medicine, a 
practice preserved to this day, particularly in treating 
diseases such as diabetes mellitus (DM) using herbal 
remedies17,18.

Diabetes mellitus is a non-infectious endocrine 
disorder characterized by carbohydrate metabolism 
disturbances and associated with hyperglycemia, 
marked by high blood sugar levels resulting from 
abnormalities in insulin secretion, insulin action, 
or both1,19,20. Diabetes mellitus is distinguished 
by elevated glucose levels due to reduced insulin 
secretion by pancreatic beta cells. It is divided into 
two types: type 1 diabetes mellitus (T1DM) and 
type 2 diabetes mellitus (T2DM)21,22. According 
to research by Li et al. the International Diabetes 
Federation predicts a 50% increase in global diabetes 
cases by 2030 from 366 million cases in 2011, driven 
by aging populations, rising obesity rates due to 
unhealthy lifestyles, and increased life expectancy19. 
Egan et al. in their study citing the World Health 
Organization (WHO) Global Report, state that 
diabetes-related mortality rates are alarmingly high, 
with 3.8 million deaths recorded in 2014, and 43% of 
these deaths occurring in individuals under 70 years 
of age23.

Traditional treatment of diabetes mellitus can 
involve utilizing plants known for their antidiabetic 
effects24,25. The use of traditional medicine is a 
generational heritage passed down from ancestors, 
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Both conditions result in uncontrolled blood sugar levels and can cause 
complications in various organs of the body20,22.

Diabetes mellitus cannot be cured outright; rather, patients must 
continue to consume medications that can lower blood sugar 
levels or optimize insulin function within the body. According to 
research by Ummaiya et al., the cost of treatment and management 
of diabetes mellitus in Indonesia is quite expensive. Furthermore, 
many patients discontinue treatment due to the long-term side effects 
of medication on other organs. In light of these issues, communities 
seek alternative treatments that are more affordable and safer for 
long-term consumption37. One such alternative treatment utilized 
by the community involves natural ingredients readily available in 
the surrounding environment. The Dayak tribe in West Kalimantan, 
Indonesia, is known for their traditional medicinal practices passed 
down through generations, using plants with medicinal properties 
for treating diabetes mellitus17,18. Specifically, the findings of this 
research indicate, based on interviews with informants, that there 
are 15 types of plants identified as potential treatments for diabetes 
mellitus. The types of plants used by the Kerambay Dayak tribe include 
cutleaf groundcherry, billygoat weed, turmeric, cat's whiskers plant, 
ginger, betel, simpur, mangosteen, dayak onion, and white turmeric; 
the Golik Dayak tribe: cat's whiskers plant, bay leaf, tropical pitcher 
plants, pea eegplant, kelakai, cutleaf groundcherry, and turmeric; and 
the Sinangkan't Dayak tribe: turmeric, cat's whiskers plant, betel, and 
longevity spinach. Moreover, the plant parts used in treatment vary 
among the different types (Table 1), and the methods of processing 
these plants also vary (Table 2).

Based on the literature study of 15 plant species listed in Tables 1 
and 2, it is known that all of these plants have been laboratory-tested 
and proven to contain phytochemical compounds with anti-diabetic 
activity. The use of medicinal plants to manage diabetes mellitus is 
recommended due to their availability, low processing costs, and long-
term safety for consumption compared to chemical medications.

The leaves and roots of the cutleaf grouncherry plant (Physalis 

and herbal remedies are known to have lower side effects compared 
to chemical drugs26,27. There are over 400 plant species proven to 
exhibit hypoglycemic activity due to their bioactive components 
such as polysaccharides, proteins, flavonoids, alkaloids, steroids, and 
terpenoids, which contribute to their antidiabetic efficacy28,29.

Based on the above considerations, it is crucial to identify the types 
of medicinal plants utilized by communities, and one way to achieve 
this is through inventorying plants with medicinal properties30,31. 
Furthermore, plant inventory involves gathering information about 
habitat, distribution, population, and types of plants in specific regions. 
Activities conducted during inventorying include field surveys, species 
identification, collection of herbarium samples, and data analysis to 
understand patterns of plant distribution and diversity in a geographic 
area. The objective is to record, archive, protect, research, and manage 
these plants collectively for communal benefit32,33.

Based on the above discussion, it is deemed necessary to conduct 
research on medicinal plants used for diabetes mellitus among 
the Dayak tribes of Bidayuh Kerambay, Dayak Golik, and Dayak 
Sinangkan’t in the districts of Sekayam, Beduai, and Entikong, Sanggau 
Regency, West Kalimantan, Indonesia. Specifically, the objective of this 
study is to inventory and describe the utilization of medicinal plants 
by the Dayak tribes of Bidayuh Kerambay, Dayak Golik, and Dayak 
Sinangkan’t in these districts of Sanggau Regency, West Kalimantan, 
Indonesia.

MATERIALS AND METHODS
This research was conducted in the districts of Sekayam, Beduai, and 
Entikong, Sanggau Regency, West Kalimantan, Indonesia. These three 
districts were chosen due to their predominance of the Dayak Bidayuh 
Kerambay, Dayak Golik, and Dayak Sinangkan’t ethnic groups. 

The method employed in this research is qualitative descriptive, aiming 
to provide a detailed depiction of a phenomenon or condition observed 
within its natural context. The objective is to thoroughly describe 
the characteristics, nature, or qualities of an object or event, without 
attempting to test hypotheses or make statistical generalizations27,34. Data 
collection utilized triangulation, combining interview, observation, 
and documentation techniques27,35,36. Informants were selected using 
purposive sampling, criteria being traditional healers who have utilized 
plants as medicine, particularly in treating diabetes mellitus. A total 
of seven informants were chosen, representing midwives, customary 
leaders, and traditional healers from the Dayak Bidayuh Kerambay, 
Dayak Golik, and Dayak Sinangkan’t tribes.

RESULTS AND DISCUSSION
Diabetes mellitus is a disease characterized by carbohydrate metabolism 
disorders marked by hyperglycemia. It is a chronic condition caused by 
elevated blood sugar levels due to disturbances in carbohydrate, fat, 
and protein metabolism resulting from insulin deficiency or the body's 
inability to use insulin effectively. Untreated diabetes mellitus can 
affect various organs such as the heart, blood vessels, kidneys, nerves, 
and eyes of the affected individual. This disease can be attributed to 
unhealthy lifestyles, lack of physical activity, and obesity, which hinder 
the sensitivity of insulin secretion in the body1,19. According to research 
by Stojanović et al., diabetes mellitus is divided into two types: type 1 
diabetes mellitus and type 2 diabetes mellitus. Type 1 diabetes mellitus 
is caused by damage to the pancreatic cells, resulting in a reduced 
amount of insulin secretion or the pancreas' inability to produce 
insulin. On the other hand, type 2 diabetes mellitus occurs when the 
body develops resistance to the insulin produced, rendering the insulin 
ineffective. In type 2 diabetes, the pancreas continues to secrete insulin 
in larger amounts to compensate for the high blood sugar levels, 
eventually leading to insufficient insulin secretion in the long term22. 

No Tribe Common Names Plant Parts Used
1

Dayak Kerambay

Cutleaf groundcherry Leaves and roots
2 Billygoat weed Leaves
3 Turmeric Rhizome
4 Cat’s whiskers plant All parts
5 Ginger Rhizome
6 Betel Leaves
7 Simpur Leaves
8 Mangosteen Fruit peel
9 Dayak onion Rhizome
10 White turmeric Rhizome
11

Dayak Golik

Cat’s whiskers plant All parts
12 Bay leaf Leaves
13 Tropical pitcher plants Roots
14 Pea eggplant Fruit
15 Kelakai Leaves
16 Cutleaf groundcherry Roots and leaves
17 Turmeric Rhizome
18

Dayak Sinangkan’t

Turmeric Rhizome
19 Cat’s whiskers plant All parts
20 Betel Leaves
21 Longevity spinach Leaves

Table 1. Types of Medicinal Plants for Diabetes Mellitus by the Dayak 
Bidayuh Kerambay, Dayak Golik, and Dayak Sinangkan’t Communities 
in the Districts of Sekayam, Beduai, and Entikong, Sanggau Regency, 
West Kalimantan, Indonesia.
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angulata L.) have been reported to serve as an alternative treatment for 
diabetes mellitus. This is due to the presence of compounds in cutleaf 
grouncherry that exhibit anti-diabetic activity, including vitamin C, 
quercetin, and physagulin F. Quercetin, a flavonoid, can lower blood 
pressure and synergize effectively with vitamin C, while physagulin 
F, a steroid compound, enhances insulin sensitivity. A recommended 
consumption dosage for cutleaf groundcherry as an anti-diabetic 
treatment is 150 mg/kg body weight38,39.

The leaf part of billygoat weed (Ageratum conyzoides L.) is known to 
lower blood glucose levels in individuals with diabetes mellitus. In line 
with its medicinal properties for lowering blood sugar, billygoat weed 
contains alkaloids, cardiac glycosides, flavonoids, saponins, tannins, 
and triterpenes. Alkaloids in billygoat weed can enhance glucose 
consumption in the body, while flavonoids, cardiac glycosides, and 
saponins work to improve insulin secretion sensitivity. Tannins help 
reduce carbohydrate absorption in the body, thereby maintaining 
controlled blood glucose levels. Moreover, billygoat weed also contains 
triterpenes, which have anti-diabetic activity by stimulating and stabilizing 
insulin hormones. An effective dosage of billygoat weed for use as an anti-
diabetic treatment is recommended at 200 mg/kg body weight40,41.

`The entire plant of cat whiskers plant (Orthosiphon stamineus B.) is 
also used by the Dayak people in treating diabetes. This plant contains 
several compounds with antidiabetic activities such as flavonoids (beta-
caryophyllene, alpha-humulene, caryophyllene-epoxide), triterpenes, 
and saponins that can reduce blood sugar levels and enhance the 
effectiveness of insulin hormone. Additionally, cat whiskers plant 
also contain phenolic and terpenoid compounds that inhibit the 
α-glucosidase enzyme, thereby preventing the increase of blood sugar 
levels. Phenolic compounds also inhibit the digestion of starch in 
the body. Cat whiskers plant should be consumed as an antidiabetic 
treatment at a sufficient dosage of 1.25 g/kg body weight, which has 
been reported to be as effective as metformin when administered for 28 
days in diabetic patients44,45.

Ginger rhizome (Zingiber officinale Rosc.) is widely used as a culinary 
spice and traditional herbal remedy. One of its benefits is its use as 
an antidiabetic medicine due to its ability to lower blood sugar levels. 
Ginger rhizome contains compounds that can minimize blood sugar 
levels and exhibit antidiabetic activity. These compounds include 
gingerol and phenolic compound known as shogaol. Gingerol is 

No Local Names Scientific Names Processing Methods

1 Cutleaf groundcherry Physalis angulata L. 
Take approximately 500 grams of cutleaf groundcherry plants, wash the leaves and roots 
thoroughly, then cut them into pieces. Boil them in 500-1000 ml of water for 3 minutes, 
strain, and drink the decoction twice a day.

2 Billygoat weed Ageratum conyzoides L.
Take approximately 300 grams of young leaves of billygoat weed, then boil them in 500 
ml of water until wilted. Drink the decoction once a day in the evening before bedtime. 
The leaves of billygoat weed can also be pounded and applied to diabetic wounds. 

3 Turmeric Curcuma domestica Valeton
Take approximately 500 grams of turmeric, clean and slice it finely. Boil it with 500 ml of 
water until it boils, then drink the decoction once a day in the evening before bedtime. 
Turmeric can also be grated, and approximately 100 ml of its juice can be consumed.

4 Cat whiskers plant Orthosiphon stamineus B.
Take approximately 300 grams of cat’s whiskers plant, wash it thoroughly, then finely slice 
it and brew it with 500 ml of hot water. Afterward, drink the decoction once a day in the 
evening before bedtime.

5 Ginger Zingiber officinale Rosc.
Take approximately 150 grams of the plant, clean it thoroughly, then finely slice it and 
boil it in 500-1000 ml of water until it boils. Optionally, you can add some palm sugar to 
taste. Drink the decoction once a day in the evening before bedtime. 

6 Betel Piper betle L.
Take 10 fresh betel leaves, wash them thoroughly, then boil them in 500 ml of water until 
it boils. Drink the decoction twice a day, in the morning after meals and in the evening 
before bedtime.

7 Simpur Dillenia suffruticosa (Griff.) Martelli Take 5-10 young simpur leaves, wash them thoroughly, then boil them in 500 ml of water 
until they are soft. Afterward, consume them.

8 Mangosteen Garcinia mangostana L. 
Take approximately 500 grams of mangosteen peel, then sun-dry it for 3-5 days until it is 
dried. Afterward, boil it in 500-1000 ml of water until it boils. Drink the decoction twice 
a day, in the morning and evening.

9 Dayak onion Eleutherine palmifolia (L.) Merr

Take 300 grams of dayak onion tubers, wash them thoroughly, then finely slice and boil 
them in 500 ml of water until boiling. Subsequently, consume the decoction once daily in 
the evening. The preparation may also incorporate thinly sliced ginger and an appropriate 
amount of brown sugar.

10 White turmeric Curcuma zedoaria (Christm.) Roscoe

Take approximately 500 grams of white turmeric, clean it thoroughly, then finely slice and 
boil it with 500 ml of water until boiling. Subsequently, drink the decoction once daily in 
the evening before bedtime. White turmeric can also be grated, and approximately 100 ml 
of its juice can be extracted and consumed.

11 Bay leaf Syzygium polyanthum (Wight) Walp. Take 200 grams of bay leaves, wash them thoroughly, then boil them with 500 ml of water. 
Drink the decoction twice daily, in the morning and in the afternoon.

12 Tropical pitcher plants Nepenthes sp. Take 200 grams of tropical pitcher plant roots, wash them thoroughly, then boil them with 500 
ml of water. Afterward, drink the decoction once daily, either in the morning or evening.

13 Pea eggplant Solanum torvum Swartz Take as much as needed of pea eggplant fruit, wash them thoroughly, and serve them as a 
side dish for meals.

14 Kelakai Stenochlaena palustris (Burm.f. ) 
Bedd.

Take approximately 300 grams of kelakai leaves, wash them thoroughly, and boil them 
with 500 ml of water. Then, drink the decoction twice a day, in the morning and evening, 
after meals.

15 Longevity spinach Gynura procumbens (Lour.) Merr.
Take 10 leaves of longevity spinach plant, wash them thoroughly, and boil them with 500 
ml of water until boiling. Drink the decoction once a day, in the morning and evening, 
after meals.

Table 2. Methods of Processing Medicinal Plants for Diabetes Mellitus by the Dayak Bidayuh Kerambay, Dayak Golik, and Dayak Sinangkan’t 
Communities in the Districts of Sekayam, Beduai, and Entikong, Sanggau Regency, West Kalimantan, Indonesia.
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reported to manage diabetes by enhancing glucose uptake into muscles 
and increasing insulin sensitivity, while shogaol can reduce the 
amount of sugar in the blood, thereby stabilizing blood sugar levels. 
Administration of ginger at 1000 mg/day has been reported to reduce 
blood sugar levels in diabetic patients46,47.

Betel leaf (Piper betle L.) is also known to have benefits in managing 
diabetes mellitus. These benefits are based on the phytochemical 
content of betel leaves that exhibit antidiabetic activity. Among the 
compounds found in betel leaves are subclasses of flavonoids such 
as flavones and anthocyanins, terpenoids (1,8-cineole, camphene, 
cadinene, caryophyllene, pinene, limonene, chavicol, carvacrol, allyl 
pyrocatechol, chavibetol, eugenol, and safrole), alkaloids, steroids, and 
glycosides. Flavonoid compounds cause cells in the body to respond 
effectively to insulin, thereby improving glucose uptake efficiency. 
Additionally, flavonoids in betel leaves can inhibit α-glucosidase, 
preventing carbohydrates from breaking down into glucose and 
preserving pancreatic cells. Terpenoid compounds help stabilize 
insulin secretion in the body, while alkaloids, steroids, and glycosides 
play roles in regulating glucose metabolism. The use of 20 g/kg body 
weight of betel leaf as an antidiabetic medicine has been reported to 
reduce blood sugar levels by up to 38% without causing harmful side 
effects48,49.

Simpur leaves (Dillenia suffruticosa (Griff.) Martelli) are known for 
their potential in managing diabetes due to their ability to lower blood 
sugar levels. This is attributed to the presence of compounds such as 
flavonoids, saponins, tannins, alkaloids, triterpenoids, and steroids, 
which enhance insulin activity and regulate blood sugar levels. 
Saponins and tannins in simpur are reported to increase the sensitivity 
of pancreatic cells to secrete insulin. Additionally, these compounds 
provide antioxidant effects that aid in repairing cell damage caused by 
elevated blood sugar levels. Simpur leaves can be used as an antidiabetic 
treatment at a dosage of 600 mg/kg body weight50,51. 

The known benefits of mangosteen fruit peel (Garcinia mangostana 
L.) have been scientifically tested in laboratory settings to act as an 
antidiabetic remedy. This is attributed to several active compounds 
found in mangosteen peel that exhibit antidiabetic activity. Among 
these compounds are polyphenols such as flavonoids, phenols, and 
xanthones. Flavonoids in mangosteen fruit peel act as inhibitors of 
α-amylase enzymes, preventing disaccharides from being broken down 
into glucose and helping to control blood sugar levels. Additionally, 
phenolic compounds can address insulin resistance in the body, 
enhancing the effectiveness of insulin in managing high blood sugar 
levels. Mangosteen fruit peel also contains a unique compound 
known as xanthone, specifically α-mangosteen, which serves as a 
potent antioxidant and protects pancreatic cells from damage in 
individuals with diabetes mellitus. Moreover, xanthones help stabilize 
insulin secretion to manage elevated blood sugar levels effectively. 
Consumption of 600 mg/kg body weight has been shown to effectively 
lower blood sugar levels in individuals with diabetes mellitus52,53.

The rhizome of the dayak onion (Eleutherine palmifolia (L.) Merr) is 
known to be used as a treatment for diabetes mellitus by the Dayak 
people. This usage is based on the presence of compounds believed to 
be beneficial in controlling blood sugar levels, supported by research 
such as Hairani et al., which states that dayak onion contains active 
compounds with antidiabetic and antioxidant properties for individuals 
with diabetes mellitus, including phenolics, terpenoids, flavonoids, 
and carotenoids primarily found in its bulbs. Specifically, dayak onion 
contains active compounds such as hongconin, dihydroeleutherin, and 
eleuthinone, which help protect cells from damage due to high blood 
sugar levels. Compounds like isoeleutherol, eleutherol, eleutherinoside 
A, and eleuthoside B act as inhibitors of β-glucosidase enzyme activity, 
which breaks down cellulose into glucose, thereby helping to control 
blood sugar levels. Consumption of 500 mg/kg body weight has been 

reported to effectively and significantly lower blood sugar levels in the 
body54.

White turmeric rhizome (Curcuma zedoaria (Christm.) Roscoe) has 
been recognized as one of the treatments and therapies for diabetes 
mellitus. This benefit is derived from the phytochemical compounds 
present in the white turmeric rhizome, which have the ability to help 
reduce blood sugar levels. White turmeric contains flavonoids such 
as luteolin and luteolin 7-O-glucoside, which can lower blood sugar 
levels. It also contains α-pinene and curcumin, which are believed to 
protect β cells in the pancreas, allowing for proper insulin secretion in 
individuals with diabetes mellitus. Consumption of 400 mg/kg body 
weight of white turmeric is known to be therapeutic in the treatment 
of diabetes mellitus by reducing and controlling blood sugar levels in 
the body55,56.

Bay leaves (Syzygium polyanthum (Wight) Walp.) are known to 
be used in the treatment of diabetes due to several compounds that 
can address this condition. These compounds include derivatives 
of benzoic acid, specifically 4-hydroxy-3-methoxybenzoic acid and 
4-hydroxy-3,5-dimethoxy-benzoic acid, catechin compounds such as 
epigallocatechin-3 gallate, and the flavonoid myricitrin, which acts as 
an inhibitor of α-glucosidase enzymes, thereby reducing blood sugar 
levels. Additionally, aliphatic terpenoid compounds like squalene 
contribute to lowering blood sugar and increasing glucose uptake in 
muscle tissue. Consumption of bay leaves at a dosage of 700 mg/kg 
body weight is reported to effectively control blood sugar levels54,57.

The study conducted by Nguyen & Vo found that the roots of 
tropical pitcher plant (Nepenthes sp.) contain phytochemicals with 
antidiabetic activity. These compounds include alkaloids, flavonoids, 
anthraquinones, terpenoids, tannins, and phlobatannins. Flavonoids, 
terpenoids, and tannins are reported to lower blood glucose levels and 
increase the sensitivity of insulin secretion. Anthraquinone compounds 
also inhibit the action of amylase and glucosidase enzymes, thereby 
controlling the breakdown of starch into glucose. The recommended 
dosage of tropical pitcher plant root for antidiabetic treatment is 500 
mg/kg body weight58.

The pea eggplant (Solanum torvum Swartz) is reported to have efficacy 
as a treatment for diabetes mellitus. This is supported by phytochemical 
compounds found in the fruit of pea eggplant such as phenols, 
tannins, flavonoids, alkaloids, glycosides, and vitamin C. Phenolic 
compounds, tannins, and flavonoids in pea eggplant are known to 
lower blood glucose levels and maximize insulin hormone sensitivity, 
thereby effectively controlling blood sugar levels. Additionally, there 
are glycoside compounds and vitamin C present. Glycosides play a 
role in reducing the body's activity in absorbing glucose, increasing 
the secretion of insulin hormones in the body, and maximizing the 
absorption of glucose from the blood into muscle tissues. Vitamin C in 
wild pea eggplant enhances the performance of glycosides, optimizing the 
anti-diabetic activity performed. Consumption of pea eggplant tends to be 
unlimited as it does not produce harmful effects on the body59,60.

The kelakai leaves (Stenochlaena palustris (Burm.f.) Bedd.) has anti-
hyperglycemic activity, meaning it can lower blood sugar levels. This 
is due to the presence of phytochemical compounds such as phenols, 
flavonoids, and tannins in kelakai leaves. Kelakai leaves are reported 
to contain abundant stigmasterol, kaempferol, and flavonol glycosides, 
which have been found effective in reducing blood sugar levels in 
diabetes mellitus patients. As an anti-diabetic treatment, kelakai plant 
is recommended to be consumed at a dose of 500 mg/kg body weight, 
considered most effective in managing blood sugar61,62.

According to research conducted by Le et al., longevity spinach (Gynura 
procumbens (Lour.) Merr.) can be one of the treatments for diabetes 
mellitus. The leaves of Gynura procumbens (Lour.) Merr. contain active 
compounds such as alkaloids, flavonoids, saponins, and phenols which 



1346 Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

Panjaitan RGP, et al. Plants with Antidiabetic Efficacy among the Dayak Bidayuh Community, Sanggau Regency, West Kalimantan, Indonesia

exhibit anti-diabetic activity and serve as antioxidants. Specifically, 
longevity spinach plant contains chlorogenic acid, rutin, astragalin, 
and kaempferol-3-O-rutinoside which have been reported to act as 
anti-diabetic agents and regulate blood glucose levels. It is reported 
that consuming longevity spinach at 100 g/kg body weight can manage 
blood sugar issues and reduce blood glucose levels in individuals with 
diabetes mellitus63.

SUMMARY
There are 15 types of plants used by the Dayak tribe community to 
manage diabetes mellitus. Among these 15 types of plants, the parts 
utilized vary, while the method of preparation remains the same, which 
is boiling.

ACKNOWLEDGEMENTS
This research was funded by the Applied Research Grant from 
the Directorate of Research, Technology, and Community Service 
(DRTPM), Ministry of Culture, Research, and Technology for the fiscal 
year 2024 under the main contract number 096/E5/PG.02.00.PL/2024 
and derivative contract number 4084/UN22.10/PT.01.03/2024. We 
thank the Directorate for providing the opportunity to the researchers 
to complete this study. Special thanks are also extended to the village 
chiefs of Sekayam, Beduai, and Entikong Districts, Sanggau Regency, 
West Kalimantan, Indonesia, as well as the informants from the Dayak 
Bidayuh Kerambay, Dayak Golik, and Dayak Sinangkan’t communities 
in Sekayam, Beduai, and Entikong Districts, Sanggau Regency, West 
Kalimantan, Indonesia. Their willingness to provide assistance, time, 
and effort in sharing the necessary information has greatly contributed 
to the successful completion of this research.

REEFERENCES
1. Arifah FH, Nugroho AE, Rohman A, Sujarwo W. A review of 

medicinal plants for the treatment of diabetes mellitus: The case of 
Indonesia. S Afr J Bot. 2022; 149(1): 537–58. 

2. Cahyaningsih R, Brehm JM, Maxted N. Setting the priority medicinal 
plants for conservation in Indonesia. Genet Resour Crop Evol. 2021; 
68: 2019–2050.

3. Panjaitan RGP, Astuti A. Antidiabetic activity of the leaf extract of 
Eurycoma longifolia Jack. in streptozotocin-nicotinamide induced 
diabetic model. Pharmacogn J. 2021; 13(6): 1582–1588.

4. Arham S, Khumaidi A, Pitopang R. Keanekaragaman jenis tumbuhan 
obat tradisional dan pemanfaatannya pada suku Kulawi di Desa 
Mataue kawasan Taman Nasional Lore Lindu. J Biocelebes. 2016; 
10(2): 1-16.

5. Gita RSD, Danuji S. Studi keanekaragaman tumbuhan obat yang 
digunakan dalam pengobatan tradisional masyarakat Kabupaten 
Pamekasan. J Bioma Biol Pembelajaran Biol. 2021; 6(1): 11–23. 

6. Jadid N, Kurniawan E, Himayani CES, Andriyani, Prasetyowati 
I, Purwani KI, et al. An ethnobotanical study of medicinal plants 
used by the Tengger tribe in Ngadisari village, Indonesia. PLoS one. 
2020; 15(7): 1–16.

7. Mulisa M, Hayatun A, Rizki R, Putri N, Mirnawati E, Putri Zahra N, 
et al. Studi keanekaragaman tumbuhan obat tradisional di wilayah 
Bendungan Mila Kabupaten Dompu. J Sains Terap. 2022; 1(2): 
37–43. 

8. Astina IK, Sumarmi, Felicia MY, Kurniawati E. The traditional 
ceremonies of Tengger tribe as a sustainable tourism object in 
Indonesia. Geo J Tourism Geosites. 2021; 39(4): 1371–1378. 

9. Rohman F, Lestari SR, Utomo DH, Purwanto, Juma Y, Arifah SN, et 
al. The utilization of plant diversity by Tengger tribe around Bromo 
Tengger Semeru National Park, East Java, Indonesia. IOP Conf Ser 
Earth Environ Sci. 2019; 276(1): 1–8. 

10. Barella Y, Aminuyati A, Saputri M, Risti O, Wahyuni Y, Ayu N, et al. 
Tradisi Suku Dayak Kanayatn dalam prosesi kelahiran dan kematian 
di Sungai Ambawang Kalimantan Barat. Enggang J Pend Bhs Sastra 
Seni dan Budaya. 2023; 3(2): 1–10. 

11. Sinaga J, Indrayadi, Sinambela JL, Widyatiningtyas R. Social 
solidarity: Getting to know the uniqueness and cultural appeal of 
traditional Dayak tribes. East Asian J Multidiscip Res. 2023; 2(4): 
1661–1674. 

12. Susanto H, Akmal H, Fathurrahman. Migration and adaptation of the 
Loksado Dayak tribe (Historical study of Dayak Loksado community 
in Pelantingan village). Proceedings of the 2nd International 
Conference on Social Sciences Education (ICSSE 2020); 2020 Sep 
24-27; Netherlands: Atlantis Press.

13. Ceria C, Zega YK, Widjaja FI, Tanhidy J. Contextual mission 
construction according to the Jubata concept in the Kanayatn 
Dayak tribe in introducing the triune god. Int J Indones Philos Theol. 
2022; 3(2): 110–121. 

14. Marini MI, Angrosidy H, Kurniawan A, Margaretha MS. The 
anthropological analysis of the nasal morphology of Dayak Kenyah 
population in Indonesia as a basic data for forensic identification. 
Transl Res Anat. 2020; 19(47): 1–6.

15. Devitaria I, Syaifulloh M, Dediansyah A. Eksistensi rumah adat Baluk 
sebagai pusat budaya Dayak Bidayuh Kecamatan Siding Kabupaten 
Bengkayang tahun 1940-2022. Hist Didakt J Sejarah, Budaya dan 
Sos. 2023; 3(1): 37–47. 

16. Yuniarti N, Sastromiharjo A, Suhendar D, Mulyati Y. Variety in using 
language and Dayak Bidayuh language reviewed from society’s 
attitude as a preservation of language in the border region of West 
Kalimantan. Proceeding of Tenth Conference on Applied Linguistics 
and The Second English Language Teaching and Technology 
Conference in collaboration with The First International Conference 
on Language, Literature, Culture, and Education; 2017 22-23 Nov; 
(229): 705–709; Portugal: Scite Press.

17. Berlin SW, Linda R, Mukarlina. Pemanfaatan tumbuhan sebagai 
bahan pewarna alami oleh suku Dayak Bidayuh di Desa Kenaman 
Kecamatan Sekayam Kabupaten Sanggau. J Protobiont. 2017; 6(3): 
303–309. 

18. Linton RE, Daker M, Khoo ASB, Choo DCY, Viljoen M, Neilsen 
PM. Nasopharyngeal carcinoma among the Bidayuh of Sarawak, 
Malaysia: History and risk factors (Review). Oncol Lett. 2021; 22(1): 
1–8. 

19. Li S, Wang J, Zhang B, Li X, Liu Y. Diabetes mellitus and cause-
specific mortality: A population-based study. Diabetes Metab J. 
2019; 43(3): 319–341. 

20. Conti C, Mennitto C, Di Francesco G, Fraticelli F, Vitacolonna E, 
Fulcheri M. Clinical characteristics of diabetes mellitus and suicide 
risk. Frontiers in Psychiatry. 2017; 8: 1-7

21. Salehi B, Ata A, Kumar NVA, Sharopov F, Ramírez-Alarcón K, Ruiz-
Ortega A, et al. Antidiabetic potential of medicinal plants and their 
active components. Biomolecules. 2019; 9(10): 1–121. 

22. Stojanović M, Cvetanović G, Anđelković-Apostolović M, Stojanović 
D, Rančić N. Impact of socio-demographic characteristics and 
long-term complications on quality of life in patients with diabetes 
mellitus. Cent Eur J Public Health. 2018; 26(2): 104–110.

23. Egan AM, Vellinga A, Harreiter J, Simmons D, Desoye G, Corcoy 
R, et al. Epidemiology of gestational diabetes mellitus according 
to IADPSG/WHO 2013 criteria among obese pregnant women in 
Europe. Diabetologia. 2017; 60(10): 1913–1921. 

24. Liyanagamage DSNK, Jayasinghe S, Attanayake AP, Karunaratne V. 
Medicinal plants in management of diabetes mellitus: An overview. 
Ceylon J Sci. 2020; 49(1): 1-3. 



1347

Panjaitan RGP, et al. Plants with Antidiabetic Efficacy among the Dayak Bidayuh Community, Sanggau Regency, West Kalimantan, Indonesia

Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

25. Yedjou CG, Grigsby J, Mbemi A, Nelson D, Mildort B, Latinwo L, 
et al. The management of diabetes mellitus using medicinal plants 
and vitamins. Int J Mol Sci. 2023; 24(10): 1–14. 

26. Andriani M, Putri ER, Fatta AK, Meriza AS, Sari DP, Anandita et 
al. Pemanfaatan tanaman obat keluarga jahe (Zingiber officinale) 
sebagai obat pengganti kimia. Martabe J Pengabdi Kpd Masy. 
2021; 4(1):14–19. 

27. Panjaitan RGP, Titin, Yuliana YGS. Ethno-Medicinal plants used for 
medication of jaundice by The Chinese, Dayak, and Malays ethnic in 
West Kalimantan, Indonesia. Pharmacogn J. 2021; 13(4): 916–923. 

28. Modi B, Shah KK, Shrestha J, Shrestha P, Basnet A, Tiwari I, et 
al. Morphology, biological activity, chemical composition, and 
medicinal value of Tinospora cordifolia (willd.) Miers. Adv J Chem 
Sec B. 2020; 3(October): 36–53.

29. Simanjuntak HA. Pemanfaatan tumbuhan obat diabetes mellitus 
di masyarakat etnis Simalungun kabupaten Simalungun Provinsi 
Sumatera Utara. Biolink J Lingkung Ind Kesehatan). 2018; 5(1): 59–70. 

30. Lucía CPA, Jacqueline BR, Alberto BRL, David BA, Beatriz RA. 
Actualized inventory of medicinal plants used in traditional medicine 
in Oaxaca, Mexico. J Ethnobiol Ethnomed. 2021; 17(1): 1–15. 

31. Van Wyk BE. A family-level floristic inventory and analysis 
of medicinal plants used in Traditional African Medicine. J 
Ethnopharmacol. 2020; 249(2020): 1-15.

32. Nikmatullah M, Junaedi DI, Witono JR, Hendrian R. Inventory study 
of plants collection in the Medicinal Thematic Garden, Cibodas 
Botanic Gardens. IOP Conf Ser Earth Environ Sci. 2019; 399(1): 1–8. 

33. Sydara K, Xayvue M, Souliya O, Elkington BG, Soejarto DD. Inventory 
of medicinal plants of the Lao Peoples Democratic Republic: A mini 
review. J Med Plants Res. 2014; 8(43): 1262–1274. 

34. Stenberg K, Maaranen K. Promoting practical wisdom in teacher 
education: a qualitative descriptive study. Eur J Teach Educ. 2022; 
45(5): 617–633.

35. Carter N, Bryant-Lukosius D, Dicenso A, Blythe J, Neville AJ. The 
use of triangulation in qualitative research. Oncol Nurs Forum. 
2014; 41(5): 545–547. 

36. Syamswisna S, Sepsamli L. Eksplorasi tumbuhan bermanfaat 
sebagai obat oleh masyarakat suku Dayak Kanayatn di Desa 
Tapakng Kalimantan Barat. Variabel. 2022; 5(1): 1-10. 

37. Ummaiya F, Hardianti W, Aryo DP, Veronica E, Sugiritama IW. 
Potential of broccoli (Brassica oleracea L . Var Italica) extract against 
reduction of MDA levels in diabetes mellitus type II. Int J Healthc 
Sci. 2021; 8(2): 95–102. 

38. Iwansyaha AC, Luthfiyantib R, Ardiansyahb RCE, Rahmanb N, 
Andrianaa Y, Hazrulrizawati AH. Antidiabetic activity of Physalis 
angulata L. fruit juice on streptozotocin-induced diabetic rats. South 
African J Bot. 2022; 145: 313–319. 

39. Pujari S, Mamidala E. Anti-diabetic activity of Physagulin-F isolated 
from Physalis angulata fruits. Am J Sci Med Res. 2015; 1(2): 53–60. 

40. Atawodi SE, Adepoju OA, Nzelibe HC. Antihyperglycaemic and 
hypolipidemic effect of methanol extracts of Ageratum conyzoides 
L (Asteraceae) in normal and diabetic rats. Trop J Pharm Res. 2017; 
16(5): 989–996. 

41. Nyunai N, Abdennebi E, Bickii J, Manguelle-Dicoum M. Subacute 
antidiabetic properties of Ageratum conyzoides leaves in diabetic 
rats. Int J Pharm Sci Res. 2015; 6(4): 1378-1387.

42. Br Turnip NUM, Harahap U, Hasibuan PAZ. Phytochemical 
screening and antidiabetic test of ethanol extract of turmeric leaves 
(Curcuma domestica Val.) on decreasing blood glucose of diabetic 
rats. Int J Sci Technol Manag. 2023; 4(4): 931–937. 

43. Sunday UA, Emmanuel EG, Effiong UA. Rhizome extract of 
Curcuma domestica L. (Zingiberacae) in alloxan-induced diabetic 
rats. GSC Biol Pharm Sci. 2020; 11(2): 327–333. 

44. Bassalat N, Kadan S, Melamed S, Yaron T, Tietel Z, Karam D, et al. In 
vivo and in vitro antidiabetic efficacy of aqueous and methanolic extracts 
of Orthosiphon stamineus Benth. Pharmaceutics. 2023; 15(3): 1-14

45. Wang Q, Wang J, Li N, Liu J, Zhou J, Zhuang P, et al. A systematic 
review of Orthosiphon stamineus Benth. in the treatment of 
diabetes and its complications. Molecules. 2022; 27(2): 1–25. 

46. Przeor M. Some common medicinal plants with antidiabetic activity, 
known and available in Europe (A Mini-review). Pharmaceuticals. 
2022; 15(1): 1-25. 

47. Sharma S, Shukla MK, Sharma KC, Tirath, Kumar L, Anal JMH, 
et al. Revisiting the therapeutic potential of gingerols against 
different pharmacological activities. Naunyn Schmiedebergs Arch 
Pharmacol. 2023; 396(4): 633–647.

48. Daud D, Jalil UJSA, Sahrol NAA, Zulkefli SZ, Adam NA, Ishak NK, 
et al. Comparative anti-obesity and anti-diabetic properties of Piper 
sarmentosum and Piper betle aqueous extracts via in-vitro system. 
J Pharm Adv Res. 2021; 4(11): 1421–1427.

49. Sarker M, Sharmin T, Akter R, Umme D, Chowdhury S, Jahan N, 
et al. A comparative analysis of phytoconstituents, cytotoxicity 
and antidiabetic activity of three regional Piper betle varieties: first 
report from Bangladesh. South Asian Res J Nat Prod. 2024; 7(1): 
32–41.

50. Shah MD, Seelan JSS, Iqbal M. Phytochemical investigation and 
antioxidant activities of methanol extract, methanol fractions and 
essential oil of Dillenia suffruticosa leaves. Arab J Chem. 2020; 
13(9): 7170–7182. 

51. Masriani, Fadly D, Bohari. Α-Glucosidase inhibitory activity of 
ethanol extract obtained from Dillenia suffruticosa and Pycnarrhena 
cauliflora. J Glob Pharma Technol. 2020;12: 881–887. 

52. Herdiani N, Wirjatmadi B, Kuntoro, Adriansyah AA. The effect of 
administration of mangosteen peel extract on reducing blood 
glucose levels in experimental animals induced hyperglycemia. 
African J Biol Sci (South Africa). 2024; 6(Si2): 681–687. 

53. Wanna C, Boonman N, Phakpaknam S. Antioxidant and Antidiabetic 
properties of Garcinia cowa Roxb. extracts from leaves, fruit rind, and 
stem bark in different solvents. Plant Sci Today. 2023;10(3): 430-438. 

54. Hairani MAS, Majid FAA, Zakaria NH, Hudiyanti D, Fadhlina A, 
Sheikh HI. Anti-diabetic properties of traditional herbal concoction 
containing Eleutherine palmifolia (L.) Merr., Momordica charantia 
L., and Syzygium polyanthum (Wight.): a bibliometric analysis. Food 
Prod Process Nutr. 2023; 5(1): 2–24. 

55. Handajani J, Narissi DH. The effects of Curcuma zedoaria oil on 
high blood sugar level and gingivitis. Dent J. 2015; 48(2): 69. 

56. Tariq S, Imran M, Mushtaq Z, Asghar N. Phytopreventive 
antihypercholesterolmic and antilipidemic perspectives of zedoary 
(Curcuma zedoaria Roscoe.) herbal tea. Lipids Health Dis. 2016; 
15(1): 1-10.

57. Widyawati T, Yusoff NA, Asmawi MZ, Ahmad M. Antihyperglycemic 
effect of methanol extract of Syzygium polyanthum (Wight.) leaf in 
streptozotocin-induced diabetic rats. Nutrients. 2015; 7(9): 7764–7780. 

58. Nguyen TQ, Vo TS. Investigation of the anti-diabetic and antioxidant 
activities of Physalis angulata extract. Trop J Nat Prod Res. 2020; 
4(6): 243–248. 

59. Satyanarayana N, Chinni SV, Gobinath R, Sunitha P, Sankar AU, 
Muthuvenkatachalam BS. Antidiabetic activity of Solanum torvum 
fruit extract in streptozotocin-induced diabetic rats. Front Nutr. 
2022; Oktober: 1–11. 

60. Kumar RSAS, Samuel PNKJ, Selvakumar M, Shalini K. Anti-
oxidant, anti-diabetic, antimicrobial and hemolytic activity of Tridax 
procumbens. J Chem Pharm Res. 2016; 8(8): 808–812. 

61. Debnath SL, Kundu P, Ahad MF, Saha L, Biswas NN, Sadhu SK. 
Investigation of phytochemical and pharmacological assessment 
of ethanol extract of Stenochlaena palustris an edible fern of 
Sundarbans. J Med Plants Stud. 2021; 9(3): 226–232. 



1348 Pharmacognosy Journal, Vol 16, Issue 6, Nov-Dec, 2024

Panjaitan RGP, et al. Plants with Antidiabetic Efficacy among the Dayak Bidayuh Community, Sanggau Regency, West Kalimantan, Indonesia

62. Pandiangan FI, Oslo EA, Destine F, Josephine J, Anwar RN. A 
Review on the health benefits of kalakai (Stenochlaena palustris). J 
Funct Food Nutraceutical. 2022; 4(1): 1–16. 

63. Le QTM, Nguyen QTD, Dang PH, Nguyen NTY, Tran Q Le. Chemical 
constituents and bioactivity of Gynura procumbens (Lour.) Merr. Sci 
Technol Dev J. 2020; 22(4): 391–399. 

Cite this article: Panjaitan RGP, Titin, Yuliana YGS, Khotimah S. Plants with Antidiabetic Efficacy among the Dayak Bidayuh 
Community, Sanggau Regency, West Kalimantan, Indonesia. Pharmacogn J. 2024;16(6): 1342-1348.


	Title
	Abstract

