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Abstract. Adnan, Navia ZI, Silvia M, Antika M, Suwardi AB, Baihaqi, Yakob M. 2022. Diversity of herbs and spices plants and their 
importance in traditional medicine in the South Aceh District, Indonesia. Biodiversitas 23: 3836-3843. Kluet people are one of the 
ethnic communities living in Southern Aceh, Indonesia. Various herbs and spices plants are used by the Kluet people as a traditional 
medicine in treating diseases and disorders. The study aimed to investigate the diversity of herbs and spices plants and their importance 
in the traditional medical system. It was based on field surveys, plant collection, and semi-structured interviews with the local people. 

Interviews were performed with 355 informants selected by using the random sampling technique. A total of 30 medicinal plant species, 
consisting of 18 families, have been documented. Curcuma longa, Kaempferia galanga, Zingiber officinale, Citrus x aurantiifolia, 
Alpinia galanga, Averrhoa bilimbi, Elettaria cardamomum, Allium sativum, Cocos nucifera, and Syzygium aromaticum are the most 
popular medicinal plants known by Kluet people. More than 40% of traditional knowledge related to the use of herbs and spices  as 
traditional medicine was obtained from their families/friends/neighbors. Traditional knowledge is thought to decline among generations. 
It is supposedly due to lifestyle changes as a result of modernization. The documentation and promotion of traditional medicine systems 
through formal and non-formal education may contribute to the conservation of biodiversity and traditional knowledge. 
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INTRODUCTION 

Indonesia is a tropical country known for its plant 

diversity, with over 20,000 species recorded, accounting 

for approximately 25% of the world's flowering plant 

species (Kusmana and Hikmat 2015). It is estimated that 

60-70% of the population in developing countries who live 

in agricultural and forest areas used various plants as part 

of their daily needs (Raut et al. 2021). These plants play an 

important role in food (Listiani and Abrori 2018; Elfrida et 

al. 2020; Suwardi et al. 2020; Navia et al. 2021), medicine 

(Ani et al. 2021; Elfrida et al. 2021; Navia et al. 2021), 
fuelwood, construction material, fodder (Navia et al. 2020; 

Wakhidah et al. 2020) and even cultural purposes (Sutrisno 

et al. 2020; Wakhidah et al. 2020). The plants can be used 

as a substitute for their daily staple foods as well as a 

valuable food supplement during times of food scarcity in 

order to achieve a nutritionally balanced diet (Narzary et al. 

2013). Furthermore, various plant species have long been a 

valuable source of natural products used by various tribes 

around the world to maintain their health. Despite the fact 

that over 7,000 plant species are cultivated or harvested 

from the wild vegetation around the world, many of them 

are still neglected and underutilized due to a lack of 

understanding about their utility and necessity in human 

health so further study is needed to reveal the potentials 

(Ghane et al. 2010; Ilonga et al. 2018). 

Herbs and spices are plant resources that have long 

been used in food production by communities all over the 

world, and they also have health benefits (Sharma et al. 

2017). Herbal medicine, also known as phytomedicine, is 

the use of therapeutic plants, plant parts, or plant-derived 

compounds to treat infections, diseases, or to improve 

overall health. Many herbal plants with hypoglycemic 

properties have been discovered all over the world. Spice, 
on the other hand, refers to a plant of indigenous or exotic 

origin that is aromatic or has a hot, delicious taste and is 

used to enhance the flavor of foods as well as to add 

stimulant ingredients to them (Abebe et al. 2018). Herbs 

and spice plants have a long culinary history, as well as the 

potential to reduce and treat chronic health problems due to 

their antioxidant, antibiotic, antiviral, anticoagulant, anti-

carcinogenic, and anti-inflammatory properties (Asowata-

Ayodele et al. 2016; Garcia-Casal et al. 2016). These plants 

are commonly used to treat chronic conditions such as 

cancer, diabetes, and heart disease (Sharma et al. 2017). 

Aceh is one of the provinces in Indonesia and is well 
known for its plants and cultural diversity (Sutrisno et al. 
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2021; Ramaidani and Navia 2022; Suwardi et al. 2022). 

This area is home to 13 indigenous tribes, one of which is 

the Kluet tribe. According to oral historical sources, this 

tribe was formed by the assimilation of three Sumatran 

tribes, namely Aceh, Batak, and Minangkabau. This ethnic 

has a unique cultural system as a result of the combination 

of three ethnic cultures. Kluet people’s inhabitants live 

along the Kluet river bank and the edge of Gunung Leuser 

National Park in four sub-districts known as Kluet Timur, 

Kluet Utara, Kluet Selatan, and Kluet Tengah (BPS 2010). 
The Kluet people have a long tradition of using herbs and 

spices plants in their traditional medicinal systems. This 

traditional knowledge is passed down orally from 

generation to generation and is poorly documented. 

Although traditional medicinal systems are still practiced, 

this knowledge will be lost over time as a result of the use 

of conventional medicine. Thus the need to document and 

preserve this knowledge is essential. Ethnobotanical 

information provides an opportunity to learn indigenous 

knowledge regarding various plant uses and traditional 

management systems (Mathewos 2015), including for 
medicinal purposes. This study aims to investigate the 

diversity of herbs and spices plants and their importance in 

the traditional medical system among the Kluet people of 

South Aceh, Indonesia. 

MATERIALS AND METHODS 

Study area 

The district of South Aceh is located from 02º23′ to 

03°44′ N; 96°57′ to 97°56′ E. The topography of the South 

Aceh district is highly varied, ranging from lowlands to 

hills. This area experiences a dry season from January to 

July and a rainy season from August to December. Rainfall 

ranges from 1,677 to 4,552 mm per year, which is 

distributed into 101 to 225 rainy days per year. The total  

population of South Aceh is 230,254 comprising three 

indigenous peoples, namely Aceh (60%), Aneuk Jamee 

(30%), and Kluet (10%) (BPS Kabupaten Aceh Selatan 

2021). This study focused on the Kluet People, which are 

distributed in four sub-districts, namely Kluet Utara, Kluet 

Timur, Kluet Selatan, and Kluet Tengah. The study was 

carried out in 12 villages, namely Kampung Ruak, Krueng 

Kluet, Pulo Kambing, Kedai Runding, Kedai Kandang, 

Ujung Padang, Malaka, Koto, Lawe Melang, Durian 

Kawan, Alai, and Lawe Sawah (Figure 1). 

Sample size and informant selection 

Twelve study villages, i.e., Kampung Ruak, Krueng 

Kluet, Pulo Kambing, Kedai Runding, Kedai Kandang, 

Ujung Padang, Malaka, Koto, Lawe Melang, Durian 

Kawan, Alai, and Lawe Sawah (Fig. 1), were selected from 

a total of 60 villages in four sub-districts based on 

recommendations of local authorities and presence of Kluet 

people. To ensure a representative sample for the 12 

villages, the sample size was determined using Cochran’s 

sample size formula as presented by Bartlett et al. (2001). 

 
n = N/1 + N(e)2 

 

Where: n is the study sample size, N is the total number 

of households in all 12 selected villages, e is the maximum 

variability or margin of error of 5% (0.05), whereas 1 is the 
probability of the event occurring. As a result, the total 

sample is as follows: 

 

n = 3,174/1 + 3,174(0.05)2, n = 355 
 

The sample size for each village was determined based 

on the proportion of households (HH) in the respective 

villages. For example, the total number of households in 

Kampung Ruak was 375, yielding a number of 42 (n = 375 

x 355/3,174 = 42). The same calculation was performed for 

the other villages and is shown in Table 1. 

 

 
 

Figure 1. Map of South Aceh District, Aceh Province, Indonesia, showing the study area 
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Table 1. The sample size of respondents of the selected villages 
 

Name of 

village 

Area in 

km2 

No. of 

households 

No. of 

respondents 

Kampung Ruak 2,058 375 42 
Krueng Kluet 453 239 27 
Pulo Kambing 333 235 26 
Kedai Runding 9.62 626 70 

Kedai Kandang 0.25 122 14 
Ujung Padang 2.0 101 11 
Malaka 20.54 169 19 
Koto 23.1 401 45 
Lawe Melang 22.78 104 12 
Durian Kawan 9.5 364 41 
Alai 7.0 160 18 
Lawe Sawah 20.43 278 31 
Total 2,959.22 3,174 355 

Ethnobotanical data collection 

Fieldwork included data documentation and plant 
collection. Before the interviews, all informants provided 

formal written consent, including permission for 

publication. A total of 355 women were divided into six 

age groups, i.e., (1) 15-25, (2) 26-35, (3) 36-45, (4) 46-55, 

(5) 56-65, and (6) > 65 years old. Interviews and transect 

walks were the most common types of field surveys. 

Informants were asked to complete a semi-structured 

questionnaire about their traditional knowledge, plant use, 

disease treatment, used plant-part, and mode of preparation 

and administration. The majority of the interviews were 

conducted in Kluet's native language with the assistance of 
native translators, and the data was then translated into 

English.  

Species documentation and identification 

During a field survey, plant specimens were collected. 

The voucher specimens were identified at the Laboratory of 

Biology, Universitas Samudra, Aceh, Indonesia. The 

botanical name was updated using the Plants of the World 

Online website (https://powo.science.kew.org/).  

Data analysis 

Relative Frequency Citation (RFC) 

The ethnomedicinal data was assessed using a relative 

frequency citation (RFC) index (Vitalini et al. 2013):  
 

RFC = FC/N (0 < RFC < 1) 

 

RFC indicates the local importance of each species and 

is calculated by dividing the frequency of citation (FC) by 

the total number of informants participating in the study 

(N), without taking use categories into account. 

Use Value (UV) 

The use-value (UV) reflects the relative importance of 

each plant species used by the informants in the study 

range. The use-value was calculated using the following 
proposed formula (Tardio and Pardo-de-Santayana 2008): 

 

UV = U/n 

 

Where: U is the number of use reports quoted by each 

informant for a given plant species; n refers to the total 

number of informants interviewed for a given plant. 

RESULTS AND DISCUSSION 

Socio-demographic of the respondents 

A total of 355 informants were interviewed during this 

study. All of them are women between the ages of 36 and 

45 years. The majority of informants had an elementary 

level of education (35.77%), while the percentages of other 

levels (Junior, Senior, University, and no education) were 
25.92%, 21.41%, 11.83%, and 5.07%, respectively (Table 

2). 

Diversity and use of herbs and spices plants 

The study was carried out in 12 selected villages to 

document the traditional knowledge of the Kluet people on 

herbs and spices plants. A total of 30 herbs and spices plant 

species belonging to 18 families were listed in Table 2, 

with traditional uses against various diseases. The most 

encountered plant families were Zingiberaceae (5 reported 

species), Apiaceae (3), Rutaceae (3 each), Amaryllidaceae 

(2), Lamiaceae (2), Rutaceae (2), Myrtaceae (2), Solanaceae 
(2), while the rest of the families were represented with 1 

species (Table 3). 

The number of species (30) found in the study area was 

comparable to the 31 species of medicinal plants reported 

in Aceh Tamiang district, Aceh, Indonesia (Navia et al. 

2020), but lower than the 46 species of medicinal plants 

reported in Sekerak, Aceh Tamiang district (Navia et al. 

2021), 73 species in Central Russikada, Northeastern 

Algeria (Souilah et al. 2021), 96 species in Kota Bahagia, 

Aceh Selatan district (Suwardi et al. 2021), and 107 species 

in Jambur Labu, Aceh Timur district (Elfrida et al. 2021). 
The highest value of RFC ranked the Curcuma longa 

(0.98), followed by Kaempferia galanga (0.97), Zingiber 

officinale (0.96), Citrus x aurantiifolia (0.94), Alpinia 

galanga (0.92), Averrhoa bilimbi (0.90), Elettaria 

cardamomum (0.89), Allium sativum (0.88), Cocos nucifera 

(0.87), and Syzygium aromaticum (0.86) (Figure 2). 

 
Table 2. Socio-demographics of respondents 

 

Variable Total Percentage 

Gender Women 355 100 

Age 15-25 46 12.96 
 26-35 68 19.15 
 36-45 78 21.97 
 46-55 67 18.87 
 56-65 68 19.15 
 >65 28 7.89 
Education No Education 18 5.07 

 
Elementary 

School 
127 35.77 

 
Junior High 
School 

92 25.92 

 
Senior High 
School 

76 21.41 

 University 42 11.83 
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Table 3. List of medicinal plants with medicinal values 
 

Family Botanical name 
Vernacular  

name 

Plant part(s)  

used 

Mode of  

preparation 

Administration  

route 
Disease RFC UV 

Amaryllidacea
e 

Allium cepa L. Bawang merah Bulb Infusion Oral Fever, wound, menstrual disorders, cough, flu, constipation, 
flatulence, hypertension 

0.670 1.52 

 Allium sativum L. Bawang putih Bulb Infusion Oral Fever, diabetes, intestinal worms, flatulence, dysentery, 
hypertension 

0.921 1.82 

Apiaceae Coriandrum sativum L. Ketumbar Seed Decoction Oral Stomachache, diarrhea, flatulence, diabetes, intestinal worms 0.332 1.13 

 Cuminum cyminum L. Jinten Seed Decoction Oral Hypertension, diarrhea, obesity 0.321 0.63 
 Foeniculum vulgare Mill. Adas Seed Decoction Oral Ulcer, cough, flatulence, diabetes, hypertension, menstrual 

disorder, appetite 
0.344 1.22 

Arecaceae Cocos nucifera L. Kelapa Fruit Juice Oral Diarrhea, menstrual disorders, fever 0.918 1.53 
Asteraceae Elephantopus scaber L. Tapak leman Whole plants Decoction Oral Flu, cough, flatulence 0.335 0.64 
Clusiaceae Garcinia atroviridis Griff. ex 

T.Anderson 
Asam gelugur Fruit Juice Oral Obesity, cough, sore throat 0.963 1.67 

Euphorbiaceae Aleurites moluccanus (L.) Willd. Kemiri Seed Decoction Oral Coughs, headache, diarrhea, fever, ulcer 0.569 0.91 

Lamiaceae Ocimum × africanum Lour. Kemangi Leaf Decoction 
Paste 

Oral 
Topical 

Flu, fever 
Acne, skin disease 

0.586 0.62 

 Ocimum basilicum L. Basil Leaf Decoction 
Paste 

Oral 
Topical 

Cold, flu, appetite 
Acne, skin disease 

0.530 0.69 

Lauraceae Cinnamomum verum J.Presl Kayu manis Bark Decoction Oral Flu, hypertension, diarrhea, stomachache, appetite 0.332 0.68 
Myristicaceae Myristica fragrans Houtt. Pala Fruit Juice Oral Malaria, flatulence 0.839 0.92 
Myrtaceae Syzygium aromaticum (L.) Merr. & 

L.M.Perry 
Cengkeh Fruit 

 
Decoction 
Paste 

Oral 
Topical 

Ulcer, sore throat  
Acne, toothache 

0.913 0.93 

 Syzygium polyanthum (Wight) Walp. Daun salam Leaf Decoction 

Paste 

Oral 

Topical 

Hypertension, ulcer, diarrhea, stomachache 

Skin disease 

0.637 0.90 

Oxalidaceae Averrhoa bilimbi L. Belimbing wuluh Leaf 
Fruit 

Paste 
Juice 

Topical 
Oral 

Itches, boils, acne 
Cough, fever, obesity, sore throat, hypertension  

0.975 1.98 

Pandanaceae Pandanus amaryllifolius Roxb. ex Lindl. Pandan Leaf Infusion Oral Diarrhea, hypertension, menstrual disorders 0.310 0.35 
Piperaceae Piper nigrum L. Lada Fruit Decoction Oral Flu, cough, diarrhea 0.344 0.42 
Poaceae Cymbopogon citratus (DC.) Stapf Serai Stem Decoction Oral Cough, hypertension 0.307 0.35 
Rutaceae Bergera koenigii L. Daun kari Leaf Decoction Oral Diarrhea, flatulence 0.321 0.54 
 Citrus hystrix DC. Jeruk purut Fruit Juice Oral Cough, fever, sore throat 0.642 1.50 

 Citrus x aurantiifolia (Christm.) Swingle Jeruk nipis Fruit Juice Oral Cough, fever, sore throat 0.980 1.93 
Schisandraceae Illicium verum Hook.f. Bunga lawang Seed Decoction Oral Intestinal worms, rheumatism, diarrhea, dysentery, flatulence 0.344 0.59 
Solanaceae Capsicum annuum L. Cabai merah Fruit Infusion Oral Flu, hypotension, appetite 0.287 0.39 
 Capsicum frutescens L. Cabai rawit Fruit Infusion Oral Flu, hypertension, appetite 0.304 0.41 
Zingiberaceae Alpinia galanga (L.) Willd. Lengkuas Rhizome Decoction Oral Stomachache, fever, appetite, flatulence 0.935 1.77 
 Curcuma longa L. Kunyit Rhizome Decoction Oral Menstrual disorders, cough, flatulence, flu, fever 0.952 1.82 
 Elettaria cardamomum (L.) Maton Kapulaga Rhizome Decoction Oral Flu, asthma, hypertension  0.287 0.30 
 Kaempferia galanga L. Kencur Rhizome Decoction Oral Diarrhea, cough, flatulence, appetite 0.946 1.84 

 Zingiber officinale Roscoe Jahe Rhizome Decoction Oral Flatulence, fever, flu, cough, sore throat 0.992 1.92 
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The UV of medicinal plants ranged from 0.30 to 1.98 

which shows the least relative importance of Elettaria 

cardamomum from the Zingiberaceae family to the highest 

importance for Averrhoa bilimbi from the Oxalidaceae 

family. The fruit of the Averrhoa bilimbi plant was 

extensively used as a cure for cough, fever, obesity, sore 

throat, and hypertension, while leaves were used for the 

ailment of itches, boils, and acne. Averrhoa bilimbi is an 

important species for the Kluet People, not only in 

traditional medicine but also as a spice in various cuisines. 

This plant is commonly found in their home gardens. 

The parts of the plant primarily used were the fruit 

(32%), followed by leaf (20%), Rhizome and seed (16% 

each), bulb (7%), and bark, stem, and whole plant (3% 

each) (Figure 3). The most common preparation and 

administration methods were categorized into decoction 

(54%), juice (17%), infusion (14%), and paste (14%) 

(Figure 4). 

 
 

  
A B 

 
Figure 2. Plant species with the highest Relative Frequency Citation (RFC) (A) and Use Value (B) 

  

 

 

 
Figure 3. Plant part used in medicinal plants 

 

Figure 4. Preparation methods of medicinal plants 

 

 

 

 

Fruits and leaves are the most commonly used plant 

part as an ethnomedicinal practice of the Kluet people. 

Fruits and leaves are high in flavonoids, alkaloids, 

saponins, and phenolic compounds, which may be 

responsible for the pharmacological effects observed by the 

Kluet people (Najda et al. 2014; Tantengco et al. 2018). 

The traditional use of various aerial plant parts as medicine, 

particularly fruit and leaves, can protect plants and ensure 
the sustainability of plant use. The preparation methods are 

commonly produced in the form of decoction, followed by 

juices, infusions, and paste, with unstandardized dosages. 

As a result, it is critical to establish the safety, 

effectiveness, and preservation of these highly valuable 

plants, as well as critically examine the claimed therapeutic 

values of the reported plant species. 

The most treated diseases of the Kluet people using 

several medicinal plants are grouped into 28 pathological 
disorders. The highest number of plant species were used 
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against cough (13 species) followed by diarrhea (12 

species), fever (11 species), hypertension (11 species), and 

flu (10 species), while the rest of the disease was 

represented with a variable number of fewer than 10 

species (Figure 5). 

During the fieldwork, 82.6% of informants mentioned 

that Kluet people had used more than one plant species to 

treat disease since ancient times, and most have one or 

more ethnomedicinal purposes. Traditional medicine is 

widely used to treat ailments such as coughs, 
stomachaches, diarrhea, fever, and other digestive 

problems (Suwardi et al. 2021). Curcuma longa is the most 

frequently mentioned medicinal plant. This plant is used by 

Kluet people to treat various diseases, including menstrual 

disorders, cough, flatulence, flu, and fever. Curcuma longa 

has anti-inflammatory, digestive, antibacterial, 

antimutagenic, antifungal, antiestrogenic, and 

anticarcinogenic properties (Labban 2014) that are useful 

in treating a variety of human diseases, as well as 

antioxidant compounds that protect against the effects of 

free radicals and boosts immunity (Qader et al. 2011). 
Curcuma longa has been widely cultivated in Asian 

countries for traditional food preparations and medicine 

(Awasthi and Dixit 2009; Labban 2014). Averrhoa bilimbi 

is another important medicinal species for the Kluet people, 

and it is used to treat a variety of ailments such as itches, 

boils, acne, cough, fever, obesity, sore throat, and 

hypertension. This species, in addition to being used as 

traditional medicine, is also widely used as a primary spice 

in the traditional cuisine of the South Aceh district 

(Syamsuardi et al. 2022). 

Information sources of people use herbs and spices for 

medicinal plants 

The Kluet people obtained information about using 

herbs and spices plants for traditional medicine from a 

variety of sources, including family/friends/neighbors, 

social media, surfing the web, television, books, and 

newspapers. Family/friends/neighbors provided the most 

information (40.5%), followed by surfing the web (20.8%), 

television (18.5%), social media (13.4%), book (6.3%), and 

newspapers (0.4%). Figure 6 depicts the distribution of 
information sources by age group and education level. 

The majority of information about the use of herbs and 

spices plants as traditional medicine was obtained from 

family/friends/neighbors. The wealth of knowledge is 

rapidly dwindling as a result of the deaths of elderly 

people. As a result, the transmission of indigenous 

knowledge from generation to generation is being 

endangered and on the verge of extinction in our study 

area. The loss of traditional knowledge is influenced by the 

small proportion of elders who used to pass on their 

traditional knowledge to the younger generation, as the 
majority of them kept the knowledge secret (Yirga 2010; 

Okui et al. 2021). Furthermore, modernization is suspected 

of causing a decrease in the younger generation's interest in 

traditional medicine, resulting in a reduction in traditional 

knowledge among them. According to Sujarwo et al. 

(2014) and Navia et al. (2021), rapid technological 

advancements, particularly the internet, have resulted in the 

erosion of traditional knowledge among the younger 

generation. As a result, this traditional knowledge must be 

preserved, which can be accomplished by documenting it 

in written form and promoting traditional medicine systems 
through formal and non-formal education. 

 

 

 
 

Figure 5. Number of plants used to treat various diseases 
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Figure 6. Distribution of six different information sources that people used to learn how to use medicinal plants for traditional medicine 
based on age group (A) and Educational level (B). Education level: No Education (NE), Elementary School (ES), Junior High School 
(YS), Senior High School (SS), University (UN); Source information: Newspaper (Np), Books (Bo), Television (Te), Social media 
(Sm), Surfing the web (Web), and Families/Friends/Neighbours (Fm) 

 

 

 

Herbs and spices play an important role for people 

living in rural areas, including the Kluet people. Herbs and 
spices plants, in addition to being used in food processing, 

play an important role in traditional medicine. The loss of 

traditional knowledge in the use of herbs and spices in 

traditional medicine may endanger the future viability of 

these plants. Intensive cultivation allows for the application 

of new techniques to problems encountered in the 

production of medicinal plants (Raina et al. 2011). 

Cultivation under controlled growth conditions can boost 

active compound yields, which are almost always 

secondary metabolites, and ensure production stability 

(Chen et al. 2016). Good agricultural practices (GAP) for 

medicinal plants have been developed to regulate 
production, ensure quality, and facilitate standardization of 

herbal drugs (Chan et al. 2012) to ensure high quality, safe, 

and pollution-free herbal drugs (or crude drugs) by 

applying available knowledge to address various problems 

(Muchugi et al. 2008). Organic farming is gaining 

popularity due to its ability to create integrated, humane, 

environmentally, and economically sustainable medicinal 

plant production systems (Macilwain 2004). Organic 

farming is environmentally friendly because it relies on 

farm-derived renewable resources to maintain the 

biological processes of medicinal plants and the ecological 
balance of habitats (Chan et al. 2012). Organic fertilizer 

use continuously supplies soil nutrients and improves soil 

stability, which has a significant impact on medicinal plant 

growth and biosynthesis of essential substances. Organic 

medicinal plant farming is becoming more important in the 

long-term development and sustainability of medicinal 

plants (Macilwain 2004). Herbs and spices can be used 

sustainably to support food security, supply raw materials 

for medicines, and even as a source of household income 
through intensive cultivation activities. Moreover, efforts to 

document and promote herbs and spices plants must be 

systematic, both through formal and non-formal education 

sectors, in order to improve local knowledge and preserve 

traditional medical systems. 

ACKNOWLEDGEMENTS 

We would like to express our gratitude to everyone who 

assisted us in completing data collection and analysis 

successfully in various ways.  

REFERENCES 

Abebe P, Asfaw Z, Bekele T, Agize M. 2018. Diversity, use and 

conservation of spices and condiments in the home gardens 

(Derkuwa) of Konta Special District (Woreda), Southern Ethiopia. 

Intl J Curr Res Acad Rev 6 (3): 27-42. DOI: 

10.20546/ijcrar.2018.603.006. 

Ani N, Sukenti K, Aryanti E, Rohyani IS. 2021. Ethnobotany study of 

medicinal plants by the Mbojo tribe community in Ndano village at 

the Madapangga Nature Park, Bima, West Nusa Tenggara. Jurnal 

Biologi Tropis 21 (2): 456-469. DOI: 10.29303/jbt.v21i2.2666. 

[Indonesian] 

Asowata-Ayodele AM, Afolayan AJ, Otunola GA. 2016. Ethnobotanical 

survey of culinary herbs and spices used in the traditional medicinal 

system of Nkonkobe Municipality, Eastern Cape, South Africa. South 

Afr J Bot 104: 69-75. DOI: 10.1016/j.sajb.2016.01.001. 

Awasthi PK, Dixit SC. 2009. Chemical composition of Curcuma longa 

leaves and rhizome oil from the plains of northern India. J Young 

Pharm 1: 312-316. DOI: 10.4103/0975-1483.59319. 

https://doi.org/10.1016/j.sajb.2016.01.001
https://doi.org/10.4103/0975-1483.59319


ADNAN et al. – Diversity of herbs and spices plants 

 

3843 

Bartlett JE, Kotrlik JW, Higgins CC. 2001. Organizational research: 

determining appropriate sample size in survey research. Inf Technol 

Learn Perform J 19 (1): 43-50. DOI: 10.5032/jae.2002.03001. 

BPS Kabupaten Aceh Selatan. 2021. South Aceh district in figures 2021. 

Central Bureau of Statistics. South Aceh District, Indonesia. 

[Indonesian] 

BPS. 2010. Kewarganegaraan, Suku Bangsa, Agama, dan Bahasa Sehari-

hari Penduduk Indonesia. Central Bureau of Statistics. Jakarta, 

Indonesia. [Indonesian] 

Chan K, Shaw D, Simmonds MS, Leon CJ, Xu Q, Lu A, Sutherland I, 

Ignatova S, Zhu YP, Verpoorte R, Williamson EM, Duezk P. 2012. 

Good practice in reviewing and publishing studies on herbal 

medicine, with special emphasis on traditional Chinese medicine and 

Chinese materia medica. J Ethnopharmacol 140: 469-75. DOI: 

10.1016/j.jep.2012.01.038. 

Chen SL, Yu H, Luo HM, Wu Q, Li CF, Steinmetz A. 2016. Conservation 

and sustainable use of medicinal plants: problems, progress, and 

prospects. Chin Med 11: 37. DOI: 10.1186/s13020-016-0108-7. 

Elfrida, Mubarak A, Suwardi AB. 2020. The fruit plant species diversity 

in the home gardens and their contribution to the livelihood of 

communities in rural area. Biodiversitas 21 (8): 3670-3675. DOI: 

10.13057/biodiv/d210833. 

Elfrida, Tarigan NS, Suwardi AB. 2021. Ethnobotanical study of 

medicinal plants used by community in Jambur Labu village, East 

Aceh, Indonesia. Biodiversitas 22 (7): 2893-900. DOI: 

10.13057/biodiv/d220741. 

Garcia-Casal MN, Pe˜na-Rosas JP, G´omez-Malav´ H. 2016. Sauces, 

spices, and condiments: definitions, potential benefits, consumption 

patterns, and global markets. Ann NY Acad Sci 1379: 3-16. DOI: 

10.1111/nyas.13045. 

Ghane SG, Lokhande VH, Ahire ML, Nikam TD. 2010. Indigofera 

glandulosa Wendl. (Barbada) a potential source of nutritious food: 

underutilized and neglected legume in India. Genet Resour Crop Evol 

57: 147-153. DOI: 10.1007/s10722-009-9496-1. 

longa SK, Kandawa-Schulz M, El-Sayed LoftyH, Lyantagaye S. 2018. 

Anticancer, antioxidant and antimicrobial screening of extracts from 

selected medicinal plantsfrom Oshikoto,Namibia. Bioteknologi 15 

(2): 51-65. DOI: 10.13057/biofar/c150202. 

Kusmana C, Hikmat A. 2015. The biodiversity of flora in Indonesia. 

Jurnal Pengelolaan Sumberdaya Alam dan Lingkungan 5 (2): 187-

198. DOI: 10.19081/jpsl.5.2.187. [Indonesian] 

Labban L. 2014. Medicinal and pharmacological properties of Turmeric 

(Curcuma longa): A review. Intl J Pharm Biomed Sci 5 (1): 17-23. 

Listiani, Abrori FM. 2018. Ethnobotanical study on Tidung tribe in using 

plants for medicine, spice, and ceremony. IPTEK 29 (1): 2088-2033. 

DOI: 10.12962/j20882033.v29i1.3057. 

Macilwain C. 2004. Organic: is it the future of farming? Nature 428: 792-

3. DOI: 10.1038/428792a. 

Mathewos A. 2015. Ethnobotany of spice and condiment plants and the 

associated indigenous knowledge on management, utilization and 

conservation of them in and around homegardens in Loma and Gena 

Bosa districts (Weredas) of Dawuro zone, Southern Ethiopia. IJAIR 4 

(3): 426-442. 

Muchugi A, Muluvi GM, Kindt R, Kadu CAC, Simons AJ, Jamnadass 

RH. 2008. Genetic structuring of important medicinal species of 

genus Warburgia as revealed by AFLP analysis. Tree Genet Genome 

4: 787-795. DOI: 10.1007/s11295-008-0151-3. 

Najda A, Dyduch-Siemińska M, Janyduch J, Gantner M. 2014. 

Comparative analysis of secondary metabolites contents in Fragaria 

vesca L. fruits. Ann Agric Environ Med 21 (2): 339-343. DOI: 

10.5604/1232-1966.1108601. 

Narzary H, Brahma S, Basumatary S. 2013. Wild edible vegetables 

consumed by Bodo Tribe of Kokrajhar District (Assam), North-East 

India. Arch Appl Sci Res 5 (5): 182-190. 

Navia ZI, Audira D, Afifah N, Turnip K, Nuraini, Suwardi AB. 2020. 

Ethnobotanical investigation of spice and condiment plants used by 

the Taming tribe in Aceh, Indonesia. Biodiversitas 21 (10): 4467-

4473. DOI: 10.13057/biodiv/d211001. 

Navia ZI, Suwardi AB, Baihaqi. 2021. Ethnobotanical study of medicinal 

plants used by local communities in Sekerak Sub-district, Aceh 

Tamiang, Indonesia. Biodiversitas 22 (10): 4467-4473. DOI: 

10.13057/biodiv/d221019. 

Navia ZI, Suwardi AB, Harmawan T, Syamsuardi, Mukhtar E. 2020. The 

diversity and contribution of indigenous edible fruit plants to the rural 

community in the Gayo Highlands, Indonesia. J Agr Rural Dev Trop 

Subtrop 121 (1): 89-98. DOI: 10.17170/kobra-202004061145. 

Navia ZI, Suwardi AB, Nuraini. 2021. The importance of tropical edible 

fruit plants for tribal communities in East Aceh Region, Indonesia. 

Earth Environ Sci 637: 012003. DOI: 10.1088/1755-

1315/637/1/012003. 

Okui K, Sawada Y, Yoshida T. 2021. “Wisdom of the elders” or “loss of 

experience” as a mechanism to explain the decline in traditional 

ecological knowledge: A case study on Awaji Island, Japan. Hum 

Ecol 49: 353-362. DOI: 10.1007/s10745-021-00237-w. 

Qader SW, Abdulla MA, Chua LS, Najim N, Zain MM, Hamdan S. 2011. 

Antioxidant, total phenolic content and cytotoxicity evaluation of 

selected Malaysian plants. Molecules 16 (4): 3433-3443. DOI: 

10.3390/molecules16043433. 

Raina R, Chand R, Sharma YP. 2011. Conservation strategies of some 

important medicinal plants. Intl J Med Aromat Plant 1: 342-347. 

Ramaidani, Navia ZI. 2022. Documentation of the traditional Gayo food 

in Lokop Village, East Aceh, Indonesia. Biodiversitas 23 (4): 2017-

2024. DOI: 10.13057/biodiv/d230437. 

Raut KP, Deshpande AS, Malode SN. 2021. Exploration and assessment 

of wild vegetables of Jalgaon Jamod, Dist. Buldhana (Maharashtra). 

Intl J Sci Res Sci Technol 9 (6): 232-242. 

Sharma M, Gupta A, Prasad R. 2017. A Review on herbs, spices and 

functional food used in diseases. Intl J Res Rev 4 (1): 103-108. 

Souilah N, Miara MD, Bendif H, Medjroubi K, Snorek J. 2021. 

Traditional ethnobotanical knowledge on medicinal plants used by the 

populations in Central Russikada (Northeastern Algeria). J Herbs 

Spices Med Plants. DOI: 10.1080/10496475.2021.1961180. 

Sujarwo W, Arinasa IBK, Salomone F, Caneva I, Fattorini S. 2014. 

Cultural erosion of Balinese indigenous knowledge of food and 

nutraceutical plants. Econ Bot 68 (4): 426-437. DOI: 10.1007/s12231-

014-9288-1. 

Sutrisno IH, Akob B, Navia ZI, Nuraini, Suwardi AB. 2020. 

Documentation of ritual plants used among the Aceh Tribe in 

Peureulak, East Aceh District, Indonesia. Biodiversitas 21 (11): 4990-

4998. DOI: 10.13057/biodiv/d211102. 

Sutrisno IH, Suwardi AB, Navia ZI, Baihaqi, Fadhilah MA. 2021. 

Documentation of the traditional Alas food in Southeast Aceh 

District, Indonesia. Biodiversitas 22 (8): 3243-3249. DOI: 

10.13057/biodiv/d220818. 

Suwardi AB, Mardudi, Navia ZI, Baihaqi, Muntaha. 2021. Documentation 

of medicinal plants used by Aneuk Jamee tribe in Kota Bahagia sub-

district, South Aceh, Indonesia. Biodiversitas 22 (1): 6-15. DOI: 

10.13057/biodiv/d220102. 

Suwardi AB, Navia ZI, Harmawan T, Syamsuardi, Mukhtar E. 2020. Wild 

edible fruits generate substantial income for local people of the 

Gunung Leuser National Park, Aceh Tamiang Region. Ethnobot Res 

Appl 20: 1-13. DOI: 10.32859/era.20.11.1-13. 

Suwardi AB, Navia ZI, Harmawan T, Syamsuardi, Mukhtar E. 2022. 

Importance and local conservation of wild edible fruit plants in the 

East Aceh region, Indonesia. Intl J Conserv Sci 13 (1): 221-232. 

Syamsuardi, Nurainas, Taufiq A, Harmawan T, Suwardi AB. 2022. Aneuk 

Jamee traditional foods in the South Aceh District, Indonesia. 

Biodiversitas 23 (1): 443-454. DOI: 10.13057/biodiv/d230146. 

Tantengco OA, Condes MA, Estadilla HH, Ragragio EM. 2018. 

Ethnobotanical survey of medicinal plants used by Ayta communities 

in Dinalupihan, Bataan, Philippines. Pharmacog J 10 (5): 859-870. 

DOI: 10.5530/pj.2018.5.145 

Tardio J, Pardo-de-Santayana M. 2008. Cultural importance indices: a 

comparative analysis based on the useful wild plants of Southern 

Cantabria (Northern Spain). Econ Bot 62: 24-39. DOI: 

10.1007/s12231-007-9004-5. 

Vitalini S, Iriti M, Puricelli C, Ciuchi D, Segale A, Fico G. 2013. 

Traditional knowledge on medicinal and food plants used in Val San 

Giacomo (Sondrio, Italy)-an alpine ethnobotanical study. J 

Ethnopharmacol 145: 517-529. DOI: 10.1016/j.jep.2012.11.024. 

Wakhidah AZ, Chikmawati T, Purwanto Y. 2020. Homegarden 

ethnobotany of two Saibatin villages in Lampung, Indonesia: Species 

diversity, uses, and values. For Soc 4 (2): 338-357. DOI: 

10.24259/fs.v4i2.9720. 

Yirga G. 2010. Assessment of indigenous knowledge of medicinal plants 

in Central Zone of Tigray, Northern Ethiopia. Afr J Plant Sci 4 (1): 6-

11.

 

https://doi.org/10.5032/jae.2002.03001
https://doi.org/10.1016/j.jep.2012.01.038
https://doi.org/10.1186/s13020-016-0108-7
https://doi.org/10.1111/nyas.13045
https://doi.org/10.12962/j20882033.v29i1.3057
https://doi.org/10.1038/428792a
https://doi.org/10.1007/s11295-008-0151-3
https://doi.org/10.3390/molecules16043433
https://doi.org/10.13057/biodiv/d220818
https://doi.org/10.32859/era.20.11.1-13
https://doi.org/10.1007/s12231-007-9004-5
https://doi.org/10.1016/j.jep.2012.11.024
https://doi.org/10.24259/fs.v4i2.9720

	INTRODUCTION

