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Introduction

Abstract: People use medicinal plants to treat various diseases, such as
gastrointestinal disorders. The study aims to analyze the use of medicinal plants
to cure gastrointestinal disorders by the Dayak Muara tribe in Kuala Dua
Village, Sanggau Regency. The sampling method was purposive sampling,
with the number of respondents was 10% of the total number of households in
Kuala Dua Village (91 respondents). The information regarding the medicinal
plants used by the Dayak Muara tribe to cure gastrointestinal disorders such as
diarrhea, intestinal worms, nausea and vomiting, constipation, gastric,
flatulence, and stomachache was collected. Furthermore, data obtained were
analyzed for the use-value (UV), informant consensus factor (ICF), and fidelity
level (FL). The result of this study shows that the Dayak Muara tribe in Kuala
Dua village, Kembayan District, has used a total of 17 species of medicinal
plants to cure gastrointestinal disorders. Curcuma longa shows the highest use
value or UV (0.96), followed by Psidium guajava (0.89) and Zingiber officinale
(0.45). Category of diseases with the highest value of ICF are diarrhea (0.98),
followed by gastric, stomachache, nausea, and vomiting (0.96), constipation
(0.94), intestinal worms and flatulence (0.88). The plants with the highest
fidelity level (FL) are Allium sativum, Cymbopogon citratus and Centella
asiatica for gastric (100), Areca catechu for constipation (100), Moringa
oleifera, and Theobroma cacao (100) for stomachache.
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Ningsih et al., (2020) in Bunut Village and
Pradita et al., (2021) in Pengadang Village.

Since a long time ago, people of West
Kalimantan province use many plants for
health surveillance, and it is part of their
indigenous culture. Nowadays, this culture is
only orally inherited by younger generations.
Therefore, in the future, the knowledge of
medicinal plants may disappear concomitant

with the rapid development of modern
medicine.
Researchers have made various

attempts to document the knowledge possessed
by the community. One of which is through the
ethnobotanical study of medicinal plants in the
community in Sanggau Regency, West
Kalimantan, such as reported by Haryono et
al., (2013) in Mengkiang Village, Sari et al.,
(2014) in Serambai sub-village, Albertus et al.,
(2015) in Mount Semarong Customary Forest,
Rahman et al., (2019) in Beringin Village,
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International License.

The people in these villages consist of various
tribes, one of which is the Dayak tribe.

The Dayak tribe, which is the largest
part of the tribes in West Kalimantan, is known
to have high knowledge of medicinal plants.
The previous studies had been conducted in
many locations such as in the Dayak Seberuang
(Takoy et al., 2015), in Dayak Darok and Bukat
(Yusro et al.,, 2014), in Dayak Jangkang
Tanjung (Sari et al., 2014), in Dayak Tabun,
(Wildayati et al., 2016), in Dayak Kanayant
(Riadi et al., 2019; Sari et al., 2021), in Dayak
Iban (Yusro et al., 2019), in Dayak Desa
(Supiandi et al., 2019; Yusro et al., 2020).
Several other Dayak tribes in West
Kalimantan, especially in Sanggau District,
still have not conducted studies related to the
use of medicinal plants, one of which is the
Dayak Muara tribe in Kuala Dua village,

© 2021 The Author(s). This article is open access
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Sanggau Regency. The traditions and culture
of the Dayak Muara tribe are still closely
attached to their lives, one of which is related
to the use of traditional medicine made from
plants.

The local community used medicinal
plants taken from the forest or the surrounding
environment to treat various health problems,
including gastrointestinal disorders. Several
diseases are classified as gastrointestinal
disorders, namely diarrhea, dysentery,
intestinal worms, nausea and vomiting,
constipation, and abdominal pain (Tariq et al.,
2015). The community often faced those
diseases, and it may be closely related to the
low level of community sanitation. Indonesian
basic health research in 2019 states that in
Indonesia one of the diseases belongs to
gastrointestinal disorder, namely diarrhea has a
relatively high prevalence which is 6.8%
(Balitbangkes RI, 2019).

Gastrointestinal disorders are part of
the digestive system disorders. Previous
research reported that the West Kalimantan
community had used medicinal plants to treat
the digestive system disorder (Yusro et al.,
2019; Ningsih et al., 2020). The Dayak Iban
tribe in Kapuas Hulu Regency uses 21 species
(Yusro et al., 2019), and people in Bunut
Village, Sanggau Regency, uses 31 species of
medicinal plants (Ningsih et al., 2020).

Public knowledge of medicinal plants
of the Dayak Muara tribe, especially those
related to gastrointestinal disorder diseases,
has not been documented. Therefore, the data
collection on the species of plants used is
essential to be done as part of efforts to save
the knowledge of medicinal plants. Thus, the
preservation and the optimal utilization of
plants to maintain public health can be
determined. This study aims to analyze the use
of medicinal plants by the Dayak Muara tribe
in Kuala Dua village, Sanggau Regency, West
Kalimantan, especially their use to treat
gastrointestinal disorders.

Materials and Method
Research time and site

The research was carried out in March-
April 2020. The research location was in Kuala

Dua Village, Sanggau District, West Kalimantan
(Fig. 1).
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Figure 1. Research location in Kuala Dua
Village, Kembayan District,
Sanggau Regency

Data Collection

This research was conducted by using a
survey method. The respondents were selected
using purposive sampling. The criteria for
respondents are: (1) A the Dayak Muara tribe; (2)
residing in Kuala Dua Village, Sanggau Regency
at least five years, and (3) aged more than 17
years old. The number of respondents in this
study was 10% of the total number of households
in Kuala Dua Village or as many as 91
respondents.

We used a questionnaire as a guideline in
the interview. The plant to treat gastrointestinal
disorders (diarrhea, dysentery, intestinal worms,
nausea and vomiting, constipation, gastric,
flatulence, and stomachache), the part of the
plant used, the method of processing, the method
of administration, and the potion ingredients
(single or mixed) were asked to respondents. The
plants mentioned by the respondents were then
identified in the field to determine their scientific
names.

Data analysis

We analyzed data obtained by using use
value (UV), informant consensus factor (ICF),
and fidelity level (FL), which refers to
Tangjitman et al., (2015).

uv = ZU/n

uv = Use Value
U = Number of reports
n = Total of respondent
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Nur — N
ICF = (Nur t)/(Nur -1

ICF = Informant consensus factor

Nur Number of reports for a particular
disease category
Nt = Number of taxa or plant used in a
particular disease category
FL (%) = (Np/N) * 100
FL = Fidelity level (%)
Np = Number of use report of a plant species
for a particular disease category
N = Total use report of a plant species

Result and Discussion
Respondent characteristics

The Dayak Muara tribe in Kuala Dua
Village, Kembayan District, Sanggau Regency, is
still aware in utilizing medicinal plants in their
environment as medicinal ingredients, especially
for handling gastrointestinal disorders. Figure 2
presents the percentage of respondent
characteristics of Dayak Muara in Kuala Dua
Village. The majority of the Dayak Muara people
are Catholics (96.7%) (Fig. 2D). Their knowledge
of medicinal plants generally comes from parents
(79.82%) (Fig. 2H). It is passed from one
generation to the next generation. The result
showed that women of Dayak Muara (50.55%)
possess higher knowledge more than men
(49.45%) (Fig. 2A), especially at the age of 30-50
years (62.64%) and> 50 years (30.77%) (Fig. 2B).

In this study, we found that there were
three levels of education of the respondents, and
most of the respondents who know the medicinal
plants are in elementary education level
(42.86%), followed by junior high school level
(28,57%), and senior high school (23,08%) (Fig.
2C). The high percentage of occupation are
housewives (41.76%) and farmers (38.46%). In
Fig. 2E, most of their income rates range from Rp.
1-3 million, with 3-4 family members (Fig. 2F).

In this study, we found that women of
Dayak Muara had higher knowledge of medicinal
plants than men. A similar result had been
reported by several researchers such as De
Almeida et al. (2012) in the community in

Atlantic forest from Northeastern Brazil, and
Adnan et al,, (2015) in Pashtun's tribe and
Bourhia et al., (2019) in Greater Casablanca-
Morroco show that women have a high level of
knowledge of medicinal plants.

It is assumed that women's high
knowledge of medicinal plants is due to their
significant responsibility to maintaining family
health (Torres-Avilez et al. 2016). Moreover,
women have active participation in cultivating
medicinal plants in the yard where they live (De
Almeida et al., 2012).

Among the Dayak Muara tribe in Kuala
Dua village, older respondents have high
knowledge of the medicinal plant. A similar result
was reported by Abera (2014) in Oromo people at
Ghimbi district Southwest Ethiopia, and Bourhia
et al., (2019) in Greater Casablanca-Morroco.
According to Silva et al., (2011), the high
knowledge of older people may due to their
experience and frequent direct contact with
various plants in their environment. Moreover,
they have an excellent opportunity to learn about
medicinal plant knowledge from their parents.
Usually, the older people had higher knowledge
of medicinal plants than the current generation.

Adnan et al., (2015) reported that the
majority of medicinal users have low education
levels, as we found in Dayak Muara tribe in Kuala
Dua Village. It assumed that people with low-
level education levels, especially women, have
high knowledge of medicinal plants. It may seem
because, in rural areas, women get less education
than men. Women are considered prospective
mothers or wives who must assist with household
affairs. Some of the factors that lead to a high
level of community dependence on medicinal
plants namely low levels of education, low levels
of income, and inadequate medical facilities
(Adnan et al., 2015).

Adnan et al., (2015) reported that most
medicinal plant users are women whose main job
is housewives in the Khyber Pakhtunkhwa region
of Pakistan. This condition is similar to our
findings in the Dayak Muara tribe in Kuala Dua
Village. Domestic work is generally the
responsibility of women, and they have
considerable authority in maintaining and
maintaining family health (Torres-Avilez et al.,
2016).
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Figure 2. The percentage of respondent characteristics of Dayak Muara in Kuala Dua Village, Kembayan

District, Sanggau Regency
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Table 1. Medicinal plants to treat gastrointestinal disorders used by the Dayak Muara tribe

No. Local Name Botanical Name Family Habitus Indications Plant parts usage
1 Kunyit Curcuma longa Zingiberaceae ~ Herb  Gastric, stomachache, flatulence Rhizome
2  Serai Cymbopogon citratus Poaceae Herb  Gastric Leaves
3 Jahe Zingiber officinale Zingiberaceae  Herb  Nausea and vomiting, gastric and flatulence  Rhizome
4  Temulawak Curcuma zanthorrhiza Zingiberaceae Herb  Gastric, flatulence, nausea and vomiting, Rhizome
intestinal worms
5 Bangle Zingiber casumounar Zingiberaceae  Herb  Gastric and stomachache Rhizome
6 Bawang putih  Allium sativum Amaryllidaceae Herb  Stomachache Bulb
7  Bawang merah  Allium cepa Amaryllidaceae Herb  Diarrhea and gastric Bulb
8 Nangka belanda Annona muricata Annonaceae Shrub  Flatulence, stomachache, diarrhea Leaves
9  Jambu biji Psidium guajava var pyrifera Myrtaceae Shrub  Gastric, diarrhea and constipation Leaves, fruit, stem
10 Pegagan Centella asiatica Mackinlayaneae Herb  Gastric Leaves
11 Mengkudu Morinda citriolia Rubiaceae Shrub  Stomachache and gastric Leaves
12 Pisang Musa acuminata Musaceae Herb  Constipation and gastric Fruit
13 Pinang Areca catechu Arecaceae Tree  Constipation and gastric Fruit
14 Pepaya Carica papaya Caricaceae Shrub  Gastric and constipation Fruit
15 Kencur Kaempferia galanga Zingiberaceae  Herb  Nausea and vomiting, gastric, stomachache
and intestinal worms Rhizome
16  Koko Theobroma cacao L Malvaceae Shrub  Stomachache Fruit
17 Kelor Moringa oleifera Moringaceae Shrub  Stomachache Leaves
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Table 2. The processing technique, utilization method, usage form and use value of the medicinal plants to treat gastrointestinal disorders used by the
Dayak Muara tribe

No Local Name Processing Technique Utilization Method Usage Form >U Us(er\z;\;ue
1 Kunyit Mashed, boiled, grated Patched, drunk Single, mixed 87 0.96
2 Serai Boiled Drunk Mixed 5 0.05
3 Jahe Boiled Drunk Single 41 0.45
4 Temulawak Boiled Drunk Single 15 0.16
5 Bangle Boiled Patched, drunk Mixed 14 0.15
6 Bawang putih Mashed Patched, rubbed Single 21 0.23
7 Bawang merah Mashed Patched, drunk Single 30 0.33
8 Nangka belanda Boiled Drunk Single 7 0.08
9 Jambu biji Unprocessed, mashed, boiled Patched, ate, Drunk, gargled  Mixed 81 0.89
10  Pegagan Boiled Drunk, gargled Single 27 0.30
11 Mengkudu Boiled Drunk Single 41 0.45
12 Pisang Unprocessed Ate Single 36 0.40
13 Pinang Boiled Drunk Mixed 7 0.08
14  Pepaya Unprocessed Ate Single 31 0.34
15  Kencur Mashed, boiled, grated Patched, drunk Mixed 26 0.29
16  Koko Boiled Drunk, gargled Single 11 0.12
17 Kelor Boiled Drunk Single 7 0.08
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The medicinal plants to cure gastrointestinal
disorders and their use value (UV)

Until now, the Dayak Muara people in
Kuala Dua Village, Kembayan District, Sanggau
Regency, still have knowledge related to the use
of plants as ingredients for gastrointestinal
disorders. The result found that all respondents
(100%) know about the benefits of plants around
their environment to treat various diseases that
they often experience, especially those related to
disorders treatments. The Dayak Muara people
knowledge of medicinal plants ranges from 2-11
species and an average of 6 species. Table 1 and
2 presents the medicinal plants to treat
gastrointestinal disorders used by the Dayak
Muara tribe, and it processing technique and
utilization method.

This study documented a total of 17
species of medicinal plants used by Dayak Muara
to treat gastrointestinal disorders (Table 1). The
medicinal plant knowledge of Dayak Muara in
Kuala Dua village is lower than other tribe, such
as Dayak Iban (21 species) (Yusro et al., 2019)
and people of Bunut village, Sanggau Regency
(31 species) (Ningsih, et al., 2020). The
knowledge of Dayak Muara tribe also lower than
Karen tribe, Thailand, that use at total of 36 plants
as ingredients in traditional medicine to treat
digestive problems (Tangjitman et al., 2015). We
found that there are three species of plants that
have a high use value (UV), namely Curcuma
longa (0.96), Psidium guajava (0.89), and
Zingiber officinale (0.45) (Table 1).

The high UV value of the three plants
indicates that the level of public confidence in
treating diseases using these medicinal plants is
relatively high. The specific uses for each plant
are Curcuma longa used for ulcers, abdominal
pain, flatulence; Psidium guajava to treat ulcers,
diarrnea, and constipation; and Zingiber
officinale for nausea and vomiting, ulcers, and
flatulence. The use of these plants can be used
singly or mixed.

Several plants showed moderate of UVs,
such as Carica papaya (0.34), Centella asiatica
(0.33), Allium cepa (0.33), Kaempferia galanga
(0.29), and A. sativum (0.23). The moderate UV
represented that the level of public confidence in
these five species is at an intermediate level.
Meanwhile, other species are categorized as low
level of trust because they are rarely known or
used to treat gastrointestinal disorders.

In this study, we found that the most dominant
plant parts used by Dayak Muara as medicinal
substances in treat gastrointestinal disorders were
leaf (38%), followed by fruit (33%) and rhizome
(19%) (Fig. 3A). The similar results were also
reported by Ningsih et al., (2020) and Yusro et
al., (2020). We assume that the high level of use
in leaf is due to the availability, and or easier
processing method than other plant part such as
roots or stems. Figure 3 presents the plant part
and utilization of medicinal plants to cure
gastrointestinal disorders used by Dayak Muara.

The processing techniques or the process
of concocting plants for potion before being used
by the Dayak Muara tribe are pretty diverse,
including boiled, grated, mashed, unprocessed.
The most common method and easy to do is
boiled (54%), mashed (21%), unprocessed (17%),
and grated (8%) (Fig. 3B). This result is supported
by Ningsih et al., (2020) and Yusro et al., (2020).
It is assumed that the extraction process by the
boiling method has high effectiveness in
removing the active substances contained in
plants when compared to other methods (Sun et
al. 2016), therefore the Dayak Muara people more
dominantly choose this method.

The results showed that the highest
percentage of utilization method of plants was
drunk (50%), followed by patched (21%), gargled
(14%), ate (11%), and rubbed (4%) (Fig. 3C). A
similar result was also reported by Rania et al.,
(2019), Ningsih et al., (2020), and Yusro et al.,
(2020). Drunk is an administration method with
high effectiveness compares with others (Tugume
et al. 2016), thus is become the primary option of
Dayak Muara while treating gastrointestinal
disorders. However, sometimes the
administration method is adjusted to the category
of disease experienced by a person.

The people of the Dayak Muara tribe
dominantly use medicinal plants singly (67%),
and some are mixed (33%) (Fig. 3D). These
results align with our previous studies (Yusro et
al., 2019) and Yusro et al., 2020). According to
Tugume et al. (2016) the single concoction is
easier to be applied in diseases treatment without
asking for recipes or additional ingredients from
the traditional healers.
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Figure 3. The percentage of plant part and utilization of medicinal plant to cure gastrointestinal disorders
used by Dayak Muara in Kuala Dua Village, Kembayan District, Sanggau Regency

Table 3. Gastrointestinal disorder categories, informant consensus factors (ICF) and fidelity level (FL).

No Disorder ICF Fidelity Level (%)

categories

1 Gastric 0.96 Curcuma longa (84.04), Carica papaya (27.27), Psidium
guajava (4.65), Morinda citriolia (51.47), Musa acuminata
(37.14), Curcuma zanthorrhiza (20), Zingiber casumounar
(78.57), Cymbopogon citratus (100), Kaempferia galanga
(38.23), Allium cepa (55.55), Allium sativum (100),
Centella asiatica (100)

2 Stomachache 0.96 Curcuma longa (13.82), Kaempferia galanga (20.58),
Psidium guajava (53.49), A. muricata (33.33), Zingiber
casumounar (21.43), Morinda citriolia (48.53), Moringa
oleifera (100), Theobroma cacao (100)

3 Flatulence 0.88 Curcuma longa (2.12), Curcuma zanthorrhiza (30),
Annona muricata (33.33)

4 Nausea and 0.96 Zingiber officinale (70.73), Kaempferia galanga (19.11),

vomiting Curcuma zanthorrhiza (20)

5 Constipation 0.94 Zingiber officinale (29.26), Psidium guajava (3.1), A.
catechu (100), Carica papaya (72.72), Musa acuminata
(62.85)

6 Intestinal worms 0.88  Kaempferia galanga (20.05), Curcuma zanthorrhiza (30)

7 Diarrhea 0.98 Annona muricata (33.33), Allium cepa (44.44), Psidium

guajava (38.76)
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Informant Consensus Factor (ICF) and
Fidelity Level (FL)

This study found that the informant
consensus factor values (ICF) varied widely,
ranging from 0.88 to 0.98. The highest value of
ICF (0.88-1.00) indicates the best level of
agreement or understanding from informants in
terms of the use or efficacy of medicinal plants
used (Tangjitman et al., 2015) to cure various
problems/disorders in the gastrointestinal, such
as diarrhea (0.98), gastritis, stomachache,
nausea and vomiting, each of which had ICF
(0.96), constipation (0.94) as well as intestinal
worms, and flatulence (0.88). The ICF value of
each disease category is presented in Table 2.
Tangjitman et al. (2015) stated that a high ICF
value is significant in identifying potential
plants as drugs, especially for researching
bioactive compounds. The results of the study
reported that the species of plants that with the
highest of fidelity level (FL) were Arenga
catechu (100) for constipation, Moringa
oleifera, and Theobroma cacao (100) for
stomachache. Other plants that have a high FL
value ranged from 60-85 were Curcuma longa
(84.04) and Zingiber casumounar (78.57) for
gastric, Zingiber officinale (70.73) for nausea
and vomiting, and Carica papaya (72.72) and
Musa acuminata (62.85) for constipation. The
medicinal herbs used are a potential clue to the
plants with high healing properties associated
with certain diseases. Plants with the highest FL
value can be further targeted, especially
identifying bioactive compounds responsible
for healing from certain diseases (Tangjitman et
al., 2015).

Conclusion

Dayak Muara tribe in Kuala Dua
village still using medicinal plants, especially in
gastrointestinal disorders treatments. A total of
17 species were used in the treatments. Several
plants have a high level of use, and it is
supported by the high of community agreement
and high preference of plants in particular
gastrointestinal disorders category. Therefore,
it is an opportunity to prove the efficacy of
these plants scientifically so that in the future,
the knowledge possessed by the Dayak Muara
tribe can be used by the broader community.
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