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A B S T R A C T

This ethnobotanical review explores the culinary and medicinal uses of wild herbs and spices in 
Thailand, with an emphasis on documenting traditional knowledge and their ethnomedicinal 
uses. Analyzing 76 ethnobotanical studies, we identified 248 use reports encompassing 46 spe
cies, 10 families, and 26 genera, predominantly focusing on the flora of northern Thailand. The 
most frequently utilized wild herbs and spices include Alpinia galanga (64.5 %), Persicaria odorata 
(34.2 %), Litsea cubeba (32.9 %), Citrus hystrix (31.6 %), Boesenbergia rotunda, Piper sarmentosum 
(14.5 %), Elsholtzia griffithii (11.8 %), Zingiber kerrii (11.8 %) and Zanthoxylum armatum (10.5 %). 
Notably, 41 out of 46 investigated species were acknowledged for their ethnomedicinal proper
ties, contributing to a total of 688 use reports in 22 categories, with a significant emphasis on 
their role in treating digestive and infection-related disorders. The wild herbs and spices with the 
highest use value include Acorus calamus (1.72), Alpinia galanga (0.79), Piper sarmentosum (0.76), 
Cinnamomum iners (0.63), Melicope pteleifolia (0.57), Citrus hystrix DC. (0.51), and Kaempferia 
parviflora Wall. ex Baker (0.51). These findings highlight the potential of wild Thai herbs and 
spices as nutraceuticals and enhance the understanding of Thailand’s botanical heritage in 
traditional healthcare practices. The study highlights the importance of preserving traditional 
knowledge and promotes further research into the sustainable use of these valuable plant 
resources.
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1. Introduction

Spices have been a cornerstone in human cultural evolution, with archaeological evidence suggesting their use as early as 4000 BCE 
in the Indian subcontinent and neighboring Chinese regions [1]. In Egypt, garlic, cumin, coriander, and other spices have been utilized 
since at least 1500 BCE, and their use was also prevalent in ancient Greece and Rome [2]. The use of spices in Southeast Asia has a rich 
history intertwined with global trade and cultural exchanges. Evidence from the Oc Eo site in southern Vietnam shows the use of spices 
such as turmeric, ginger, fingerroot, sand ginger, galangal, clove, nutmeg, and cinnamon around 2000 years ago, likely introduced by 
South Asian migrants or visitors during early trade contacts via the Indian Ocean [3]. Similarly, archaeological findings from Quseir 
al-Qadim, an ancient port on the Red Sea coast of Egypt, reveal the presence of tropical spices like black pepper, ginger, cardamom, and 
turmeric, indicating their use in various contexts including ritual, perfumery, and medicinal remedies, with a significant increase in 
their culinary use by the medieval period [4]. In Thailand, the historical lineage of spice usage is evidenced by the discovery of Piper sp. 
seeds in northern Thai caves, with archaeological investigations dating their use back to over 6000 BCE [5].

Presently, spices extend their utility beyond gastronomy into sectors like cosmetics, perfumery, and pharmaceuticals, attributable to 
their inherent antioxidant, antimicrobial, antibiotic, and preservative properties [6]. Common spices such as black pepper (Piper nigrum L.), 
known as the “king of spices,” and saffron (Crocus sativus L.), the most expensive spice, are widely recognized and utilized across various 
cuisines and cultures [7,8]. Turmeric (Curcuma longa L.), a key ingredient in South Asian cuisine, and ginger (Zingiber officinale Roscoe) are 
valued for their significant medicinal properties, including anti-inflammatory and antioxidant effects [8]. Cinnamon (Cinnamomum spp.) is 
popular globally for its flavor and health benefits, including regulating blood sugar levels, while clove (Syzygium aromaticum (L.) Merr. & L. 
M.Perry) is known for its aromatic qualities and medicinal properties such as antiseptic and analgesic effects. Nutmeg (Myristica fragrans 
Houtt.) and cardamom (Elettaria cardamomum (L.) Maton), known as the “queen of spices,” are prized for their unique flavors and 
medicinal properties, used extensively in both culinary and traditional medicine applications [9,10]. These common spices drive 
significant international trade and contribute to global culinary diversity.

However, wild spices and herbs, particularly those utilized by ethnic groups, remain largely unexplored and underrepresented in 
ethnobotanical research, highlighting a crucial area for future investigation. These wild plants are vital to traditional gastronomy, 
appearing in many local dishes and contributing to the cultural identity of certain regions [11]. For a product to be deemed traditional, 
it must be tied to a specific territory and part of a tradition, ensuring its continuity over time. These species help preserve family and 
local traditions and add variety to the daily diet [12]. Additionally, wild plants offer significant economic opportunities for local 
gatherers and communities [13]. Leveraging these resources could establish a socio-economically sustainable activity in regions with 
less favorable farming conditions, aiding in population stabilization in rural areas. Thus, wild herbs and spices present a pathway to 
developing a healthy diet that combines gastronomy, health, and sustainability. Furthermore, they hold considerable cultural sig
nificance, playing crucial roles in local traditions, rituals, and daily life. While common spices contribute to a global culinary language 
and significant economic activity, wild spices preserve the unique flavors and cultural heritage of their regions, remaining central to 
the identity and health practices of local communities.

Thailand is a country with a wide range of ecosystems and a rich variety of plant life, including over 11,000 species of vascular 
plants. The variety of plants and animals differs throughout the country [14]. Geographically located in Southeast Asia, Thailand is 
part of a region known for its rich biodiversity, called the Indo-Burmese Region [15]. The country is also culturally diverse, with more 
than 30 different ethnic groups. This combination of many types of plants and diverse cultures makes Thailand an important place for 
studying how people use plants [16]. Recent research reviewing the use of ethnomedicinal plants in Thailand has identified over 2000 
species [17], accounting for about 20 % of the total flora. Furthermore, in Northern Thailand alone, over 1000 species have been 
reported as edible plants [18]. Continuous ethnobotanical research on specific taxonomic groups, such as Fabaceae [19], Zingiber
aceae [20] and Litsea [89], has also significantly contributed to the expansion of ethnobotanical knowledge in Thailand.

The main goal of this study is to conduct a systematic ethnobotanical review that presents the utilization of wild plants as tradi
tional herbs and spices within Thai folk cuisine. Specifically, this research aims to: (a) document the traditional knowledge associated 
with wild herbs and spices in Thailand; (b) to answer what is the most important wild herb and spice, and which taste and scent are the 
favorites of Thailand and (b) to describe how these wild herbs and spices are used for medicinal purposes. This study is significant as it 
bridges the gap between traditional knowledge and modern scientific understanding, highlighting the crucial role of wild herbs and 
spices in Thai cuisine and medicine. The findings have the potential to contribute to the conservation of botanical biodiversity and 
cultural heritage in Thailand, while offering insights for future research in ethnobotany and sustainable use of plant resources.

2. Materials and methods

2.1. Data source

Data for this review were meticulously gathered from 76 distinct references, including academic theses, journal articles, conference 
proceedings, and unpublished reports covering various provinces in Thailand. The majority of these references were sourced from 
master’s and doctoral theses conducted at the Ethnobotany and Northern Thai Flora Laboratory, Department of Biology, Chiang Mai 
University, which has been a central hub for ethnobotanical research in northern Thailand over the last two decades. Additionally, the 
Sanga Sabhasri Library at the Queen Sirikit Botanic Garden, a repository for a vast array of documents pertaining to the flora and 
ethnobotany of northern Thailand, served as a significant source.

Systematic searches were conducted in various databases using keywords such as “Ethnobotany” and “Thailand.” Google Scholar, 
PubMed, Scopus, and the Web of Science were extensively utilized to ensure comprehensive coverage of relevant ethnobotanical 
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studies. The Thai Library Integrated System (www.tdc.thailis.or.th) was another crucial resource, providing access to numerous 
master’s and doctoral theses from Thai universities.

To maintain data integrity and avoid duplication, when identical data appeared in both theses and journal articles, priority was 
given to the information from the initial source. Complete details and a full list of all the references used in this study are included in 
the supplementary materials section of this publication.

In addition to the sources and methods, it’s important to clarify the specific focus of our data collection in this study. Our emphasis 
was exclusively on ethnobotanical data derived from scientific research. Consequently, the criteria for selecting references were 
stringent. Each reference had to be an original work, providing clear and detailed information on several key aspects: the scientific 
name of the plant, the geographic area of the study, the date of the research, and the ethnic groups involved. This level of detail is 
crucial for ensuring the accuracy and reliability of our data. In line with this focus, we excluded sources such as cooking books and 
other non-scientific publications that did not specify the scientific names of plants. Such sources, while valuable in cultural and 
culinary contexts, did not meet the scientific rigor required for this ethnobotanical review. This approach underscores our commitment 
to a high standard of scholarly research and contributes to the reliability and validity of our findings.

2.2. Data management

In our research, the term ‘spice’ is specifically defined in line with the Economic Botany Data Collection Standard (EBDCS) as per 
[21], particularly under the category ‘Food Additives’ at Level 1. Within this category, ‘spice’ encompasses any flavoring agent, which 
includes plants classified as herbs or spices according to the EBDCS framework.

In this study, we begin by providing broad definitions of both herbs and spices. Herbs are typically the leafy green parts of plants, 
used fresh or dried for their aromatic, culinary, and medicinal properties. Spices, on the other hand, are derived from various other 
parts of the plant, such as roots, bark, seeds, flowers, fruit, and stems, and are usually used in dried form for their flavor, color, or 
preservative qualities, as well as their medicinal properties. However, the distinction between these two groups is not always clear-cut. 
Therefore, we use the terms “herb” and “spice” interchangeably to refer to this group of plants, without attempting to differentiate 
between them. This approach acknowledges the overlap in their uses and parts of the plant from which they are derived.

For botanical nomenclature consistency, we utilized the Plants of the World Online (POWO: powo.science.kew.org). Validation of 
plant names was further conducted using the Flora of Thailand, recent Thai plant taxonomic literature. The classification of plants into 
native or exotic species was based on the Thai plant names from Tem Smitinand’s Thai Plant Name [22], POWO, and other 
contemporary taxonomic sources.

2.3. Data analyses

In this study, a ‘plant use’ for a particular species is identified as a use that is linked with a distinct combination of specific use to 
specific part to specific to a certain ethnic group. A ′use-report’ refers to the mention of a ‘plant use’ in a scholarly source [23]. For 
instance, consider a spice plant, species A. If in the literature, the leaves of species A are documented as being used for flavoring meat 
dish by one ethnic group and as its fruits used as spice in cooking (culinary spice) by another ethnic group, this would be recorded as 
two separate use-reports for species A.

The important wild herbs and spices utilized in culinary applications were analyzed based on their percentage frequency of use. For 
those used in medicinal contexts, the analysis was conducted using the Use Value (UV) [24]. Statistical analyses were conducted using 
R version 4.2.2. The distribution of genus, species, and use reports among key plant families, as well as their taste and scent, was 
analyzed using a Venn diagram, created with the ‘vegan’ package in R. Additionally, a Chord diagram, created with the ‘circlize’ 
package in R, was employed to analyze the relationships between plant families and ethnomedicinal categories.

3. Results

3.1. Diversity of Thai wild herbs and spices

This comprehensive review revealed a total of 46 distinct herbs and spices distributed across Thailand (Table 1). In total, 248 use 
reports were documented, encompassing 10 families and 26 genera. The Zingiberaceae family emerged as the most significant, 
boasting the highest number of use reports, genera, and species. Specifically, the genus Alpinia, within the Zingiberaceae family 
distinguished itself by garnering the highest number of use reports (53) and encompassing four species, the most within this family. 
Other notable families with a high number of use reports included Rutaceae (41 use reports), Lauraceae (32 use reports), and Pol
ygonaceae (26 use reports), as illustrated in Fig. 1.

Further analysis revealed strong correlations within the dataset: a Spearman correlation coefficient of 0.742 between genus and 
species, 0.629 between genus and use reports (UR), and 0.733 between species and UR.

3.2. Most frequently used Thai wild herbs and spices

In this comprehensive review, nine wild species were cited with the highest frequency include Alpinia galanga (64.5 %), Persicaria 
odorata (34.2 %), Litsea cubeba (32.9 %), Citrus hystrix (31.6 %), Boesenbergia rotunda (14.5 %), Piper sarmentosum (14.5 %), Elsholtzia 
griffithii (11.8 %), Zingiber kerrii (11.8 %) and Zanthoxylum armatum (10.5 %) (Table 1).
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Table 1 
Overview of native plant species utilized as herbs and spices in Thailand.

Species [no. of use 
report]

Family % 
Frequency 
of use

Part Scent Taste Use purpose Ethnicity References

Acmella paniculata 
(Wall. ex DC.) R.K. 
Jansen [2]

Asteraceae 2.6 Leaves citrus, 
spicy, 
earthy

Pungent Used to enhance 
vegetable spicy soup 
with a pungent 
flavor

Lawa [42]
Thai 
Yuan

[42]

Acorus calamus L [3]. Acoraceae 3.9 Leaves citrus, 
spicy, 
woody

Spicy Amplifies dish 
aromatics and 
lessens fishy tastes

Hmong [43]

Whole 
plant

citrus, 
spicy, 
woody

Spicy Amplifies dish 
aromatics and 
lessens fishy tastes

Hmong [44]

Acorus gramineus Aiton 
[4]

Acoraceae 5.3 Leaves citrus, 
spicy

Spicy Amplifies dish 
aromatics in 
traditional chicken 
soup

Hmong [43,45]
Mien [43]

Alpinia galanga (L.) 
Willd [49].

Zingiberaceae 64.5 Rhizomes citrus, 
spicy, 
woody

Spicy Add aromatic 
essences and fine 
spicy taste to 
traditional spicy 
soup

Karen [46,47,48]
Thai 
Yuan

[49]

Adds aromatic 
essences and fine 
spicy taste to variety 
of traditional dish

Akha [50,51]
Hmong [43,44,52]
H’tin [53,54]
Karen [52,55,56,57,58,

59]
Kayah [59]
Khamu [43,53]
Lahu [52]
Lawa [42,43,52,53,60,

61,62,63]
Lisu [52]
Mien [43]
Shan [59,64,65]
Tai Lue [49,51,66]
Thai [67]
Thai 
Yuan

[42,52,59]

Yunnan 
Chinese

[52]

Adds aromatic 
essences to 
traditional spicy 
minced pork/meat 
salad

Hmong [66]

Amplifies dish 
aromatics and 
lessens beefy tastes

Lahu [68]

Amplifies dish 
aromatics and 
lessens fishy tastes

Akha [69]

Shoots citrus, 
spicy, 
woody

Spicy Add aromatic 
essences and fine 
spicy taste to 
traditional spicy 
soup

Kachin [70]
Lahu [70]

Alpinia malaccensis 
(Burm.f.) Roscoe 
[2]

Zingiberaceae 2.6 Rhizomes citrus, 
spicy, 
woody

Spicy Adds aromatic 
essence to spicy 
soup and chili paste

Karen [71]
Lawa [71]

Alpinia roxburghii 
Sweet [1]

Zingiberaceae 1.3 Entire 
fruits

citrus, 
spicy, 
woody

Spicy Adds aromatic 
essence to chili 
paste

Lisu [72]

Alpinia zerumbet (Pers.) 
B.L.Burtt & R.M. 
Sm [1].

Zingiberaceae 1.3 Rhizomes citrus, 
spicy, 
woody

Spicy Adds aromatic 
essence to spicy 
soup

Mien [66]

Amomum dealbatum 
Roxb [1].

Zingiberaceae 1.3 Rhizomes earthy Pungent Adds aromatic 
essence to chili 
paste

Hmong [44]

(continued on next page)
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Table 1 (continued )

Species [no. of use 
report] 

Family % 
Frequency 
of use 

Part Scent Taste Use purpose Ethnicity References

Boesenbergia rotunda 
(L.) Mansf. [11]

Zingiberaceae 14.5 Roots spicy Spicy Used in a variety of 
dishes, especially 
spicy soup with 
meat, to provide a 
fragrant aroma and 
a hint of spiciness

Hmong [52]
Karen [47,48]
Khamu [43]
Lawa [43,54,63]
Tai Lue [49]
Thai [67,73]
Thai 
Yuan

[52]

Boesenbergia thorelii 
(Gagnep.) Loes 
[2].

Zingiberaceae 2.6 Roots spicy Spicy Adds aromatic 
essence in 
traditional chicken 
soup

Hmong [43,45]

Cinnamomum 
bejolghota (Buch.- 
Ham.) Sweet [1]

Lauraceae 1.3 Barks spicy, 
edible, 
woody

Spicy Adds aromatic 
essence

Shan [65]

Cinnamomum iners 
(Reinw. ex Nees & 
T.Nees) Blume [3]

Lauraceae 3.9 Barks spicy, 
edible, 
woody

Spicy Adds aromatic 
essence

Karen [71]
Khamu [43]
Lawa [43]

Citrus hystrix DC [24]. Rutaceae 31.6 Epicarp citrus Pungent Used in a variety of 
dishes, particularly 
in meat-based 
curries, to impart a 
fragrant aroma

Akha [50]
Lawa [42]
Thai 
Yuan

[42]

Leaves citrus Pungent Used in a variety of 
dishes, particularly 
in meat-based 
curries, to impart a 
fragrant aroma

Akha [51]
Hmong [43,74]
H’tin [75]
Karen [48,55,59]
Khamu [43]
Lawa [42,43]
Mien [43]
Shan [64]
Tai Lue [49,51]
Thai [67]
Thai 
Yuan

[42,49]

Used to add 
aromatic essence to 
tradition dishes

Thai [76]

Curcuma aeruginosa 
Roxb [1].

Zingiberaceae 1.3 Rhizomes spicy, 
edible, 
earthy

Spicy Adds aromatic 
essence

Thai 
Yuan

[77]

Curcuma campanulata 
(Kuntze) Škorničk 
[3].

Zingiberaceae 3.9 Leaves green Pungent Adds aromatic 
essence to 
traditional chicken 
soup

Hmong [43,45]

Rhizomes spicy, 
edible, 
earthy

Spicy Adds aromatic 
essence to 
traditional chicken 
soup

Hmong [45]

Curcuma parviflora 
Wall [2].

Zingiberaceae 5.3 Leaves green Pungent Adds aromatic 
essence to 
traditional food

Hmong [45]

Rhizomes spicy, 
edible, 
earthy

Spicy Adds aromatic 
essence to 
traditional food

Hmong [45]
Lawa [42]

Whole 
plant

spicy, 
edible, 
earthy, 
green

Spicy, 
Pungent

Adds aromatic 
essence to 
traditional food

Hmong [45]

Elsholtzia blanda 
(Benth.) Benth [1].

Lamiaceae 1.3 Leaves green, 
edible

Spicy Adds aromatic 
essence to 
traditional chicken 
soup

Lawa [43]

Elsholtzia griffithii 
Hook.f [9].

Lamiaceae 11.8 Leaves green, 
edible

Spicy Adds aromatic 
essence to 
traditional spicy 
soup

H’tin [78]
Karen [56,57,59,79,80]
Shan [64]
Tai Lue [49]

(continued on next page)
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Table 1 (continued )

Species [no. of use 
report] 

Family % 
Frequency 
of use 

Part Scent Taste Use purpose Ethnicity References

Thai 
Yuan

[59]

Elsholtzia stachyodes 
(Link) Raizada & 
H.O.Saxena [1]

Lamiaceae 1.3 Leaves green, 
edible

Spicy Adds aromatic 
essence to 
traditional spicy 
soup

Shan [81]

Etlingera coccinea 
(Blume) S.Sakai & 
Nagam [2].

Zingiberaceae 2.6 Entire 
fruits

citrus, 
spicy

Spicy Adds aromatic 
essence to 
traditional spicy 
soup

H’tin [53]
Lawa [53]

Hedychium flavum 
Roxb [1].

Zingiberaceae 1.3 Rhizomes spicy Bitter Adds aromatic 
essence to 
traditional chicken 
soup

Hmong [43]

Hedychium 
stenopetalum G. 
Lodd [1].

Zingiberaceae 1.3 Rhizomes spicy Bitter Adds aromatic 
essence to 
traditional chicken 
soup

Hmong [45]

Kaempferia parviflora 
Wall. ex Baker [2]

Zingiberaceae 2.6 Leaves spicy, 
green

Spicy Adds aromatic 
essence to 
traditional chicken 
soup

Hmong [45]

Rhizomes spicy Spicy Adds aromatic 
essence to 
traditional dishes

Lawa [43]

Kaempferia rotunda L 
[2].

Zingiberaceae 2.6 Rhizomes spicy Spicy Adds aromatic 
essence to 
traditional chicken 
soup

Hmong [45]

Adds aromatic 
essence to 
traditional spicy 
soup or chili paste

Karen [57]

Lanxangia 
coriandriodora (S. 
Q.Tong & Y.M. 
Xia) M.F.Newman 
& Škorničk [3].

Zingiberaceae 3.9 Leaves spicy, 
green

Pungent Adds aromatic 
essence to 
traditional soup or 
spicy soup

Hmong [45]

Rhizomes spicy Pungent Adds aromatic 
essence to 
traditional soup or 
spicy soup

Hmong [45]

Limnophila laotica 
Bonati [1]

Plantaginaceae 1.3 Leaves citrus, 
spicy

Spicy Adds aromatic 
essence to 
traditional dishes

Karen [80]

Limnophila rugosa 
(Roth) Merr [2].

Plantaginaceae 2.6 Leaves citrus, 
spicy

Spicy Adds aromatic 
essence to 
traditional dishes

Hmong [45]
Thai 
Yuan

[42]

Lipoblepharis urticifolia 
(Blume) Orchard 
[1]

Asteraceae 1.3 Leaves spicy, 
green

Spicy Used to enhance 
vegetable spicy soup 
with a pungent 
flavor

Thai 
Yuan

[42]

Litsea cubeba (Lour.) 
Pers [25].

Lauraceae 32.9 Entire 
fruits

citrus Spicy Adds aromatic 
essence to spicy 
bamboo soup

Hmong [45]

Used as piper (Piper 
nigrum) substitute

Lisu [82]

Used to add 
aromatic essence to 
chili paste

Akha [69]
Karen [58]

Used to add 
aromatic essence 
with fine spicy taste 
to spicy bamboo 
soup

Karen [46]

Used to add 
aromatic essence 

H’tin [53,78]
Karen [57,59,63,71,83]
Lahu [70]

(continued on next page)
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Table 1 (continued )

Species [no. of use 
report] 

Family % 
Frequency 
of use 

Part Scent Taste Use purpose Ethnicity References

with fine spicy taste 
to tradition dishes

Lawa [43,53,60,61,71,
84,85]

Shan [59]
Litsea elongata (Nees) 

Hook.f [1].
Lauraceae 1.3 Entire 

fruits
citrus Spicy Used to add 

aromatic essence 
with fine spicy taste 
to tradition dishes

Lawa [84]

Melicope pteleifolia 
(Champ. ex 
Benth.) T.G. 
Hartley [5]

Rutaceae 6.6 Entire 
fruits

citrus Bitter Adds aromatic 
essences to spicy 
meat soup

Thai 
Yuan

[42]

Leaves citrus Bitter Adds aromatic 
essence to chili 
paste

Lahu [68]

Adds aromatic 
essence to chili 
paste or spicy soup

Karen [56,59]

Adds aromatic 
essences to spicy 
meat soup

Thai 
Yuan

[42]

Neolitsea zeylanica 
(Nees & T.Nees) 
Merr [1].

Lauraceae 1.3 Whole 
plant

spicy Spicy Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Thai 
Yuan

[42]

Oenanthe javanica 
(Blume) DC [3].

Apiaceae 3.9 Leaves edible Sweet Adds aromatic 
essence to 
traditional spicy 
soup

Hmong [43]
Lawa [43]

Used to add 
aromatic essence to 
tradition dishes

Hmong [52]

Persicaria odorata 
(Lour.) Soják [26]

Polygonaceae 34.2 Leaves spicy Pungent Adds aromatic 
essences to 
traditional spicy 
minced pork/meat 
salad

Hmong [43,52]
Karen [47,48,52,55,79]
Khamu [43]
Lawa Pongamornkul 

(2006a) [60], 
[43], [62], [52], 
[42]

Mien [43,59,66]
Shan [64,65]
Tai Lue [49,66]
Thai 
Yuan

[42,49,52,86]

Yunnan 
Chinese

[70]

Phoebe lanceolata 
(Nees) Nees [1]

Lauraceae 1.3 Entire 
fruits

spicy Bitter Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Lawa [84]

Piper pedicellatum C.DC 
[1].

Piperaceae 1.3 Leaves spicy Spicy, 
Pungent, 
Bitter

Used to add fine 
spicy taste to 
tradition dishes

Lahu [68]

Piper ribesioides Wall 
[3].

Piperaceae 3.9 Stems spicy Spicy, 
Pungent, 
Bitter

Add aromatic 
essences and fine 
spicy taste to 
traditional spicy 
soup

Mien [66]

Used to add fine 
spicy taste to 
tradition dishes

Thai 
Yuan

[42,87]

Piper sarmentosum 
Roxb [11].

Piperaceae 14.5 Leaves spicy Spicy, 
Pungent, 
Bitter

Add aromatic 
essences and fine 
spicy taste to Karen 
traditional spicy rice 
soup “Khao Ber"

Karen [79]

Adds aromatic 
essence to 

H’tin [75]
Karen [56,88]
Lawa [60]

(continued on next page)
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Table 1 (continued )

Species [no. of use 
report] 

Family % 
Frequency 
of use 

Part Scent Taste Use purpose Ethnicity References

traditional spicy 
soup

Thai 
Yuan

[59]

Adds aromatic 
essences to spicy 
bamboo soup

Mien [59]
Tai Lue [66]

Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Hmong [44]
Karen [48,52]

Piper wallichii (Miq.) 
Hand.-Mazz [2].

Piperaceae 2.6 Stems spicy Spicy, 
Pungent, 
Bitter

Used to add fine 
spicy taste to 
tradition dishes

Lawa [62]
Thai 
Yuan

[52]

Psammogeton 
involucratus 
(Roxb.) Mousavi, 
Mozaff. & Zarre 
[4]

Apiaceae 5.3 Leaves Aromatic edible Adds aromatic 
essence to 
traditional spicy 
soup

Khamu [43]
Lawa [43]
Mien [43]
Yunnan 
Chinese

[52]

Wurfbainia testacea 
(Ridl.) Škorničk. & 
A.D.Poulsen [3]

Zingiberaceae 3.9 Entire 
fruits

spicy Spicy Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Karen [48]

Wurfbainia vera 
(Blackw.) 
Škorničk. & A.D. 
Poulsen [1]

Zingiberaceae 1.3 Seeds spicy Spicy Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Karen [88]

Wurfbainia villosa 
(Lour.) Škorničk. 
& A.D.Poulsen var. 
xanthioides (Wall. 
ex Baker) 
Skornick. & A.D. 
Poulsen [2]

Zingiberaceae 2.6 Entire 
fruits

spicy Spicy Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Karen [52]

Zanthoxylum 
acanthopodium DC 
[4].

Rutaceae 5.3 Entire 
fruits

spicy, 
citrus, 
green

Spicy, 
Pungent

Adds aromatic 
essences to 
traditional spicy 
minced pork/meat 
salad

Karen [59]

Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Hmong [43]
H’tin [78]
Lawa [53]

Zanthoxylum armatum 
DC [8].

Rutaceae 10.5 Entire 
fruits

spicy, 
citrus, 
green

Spicy, 
Pungent

Adds aromatic 
essences to 
traditional spicy 
minced pork/meat 
salad

Karen [56]

Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Akha [51]
Karen [71]
Lawa [70]
Tai Lue [51]
Yunnan 
Chinese

[70]

Leaves spicy, 
citrus, 
green

Spicy, 
Pungent

Adds aromatic 
essence to 
traditional spicy 
soup

Lawa [71]

Adds aromatic 
essences to 
traditional spicy 
minced pork/meat 
salad

Karen [56]

Zingiber kerrii Craib [9] Zingiberaceae 11.8 Leaves spicy Spicy Adds aromatic 
essence to 
traditional spicy 
soup

Khamu [43]
Lawa [43]
Mien [43]

(continued on next page)
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Alpinia galanga is a rhizomatous spice commonly grown in home gardens and used by many ethnic groups to add aromatic essences 
and a refined spicy flavor to traditional spicy soup and various other dishes. It also helps to diminish strong beefy and fishy tastes. 
Alpinia galanga serves a dual function as both a spice and an herbal medicine. It is a nutraceutical plant, meaning it offers medical or 
health benefits, particularly for digestive system disorders such as flatulence, constipation, and other carminative issues.

Persicaria odorata is a small potted spice commonly found in home gardens. Many ethnic groups use its fresh leaves to add aromatic 
essences to traditional spicy minced pork or meat salads.

Litsea cubeba is a seasonal spice found in forests whose fresh or dried fruits add an aromatic essence to spicy bamboo soup, chili 
paste, and traditional dishes. Many ethnic groups, especially in northern Thailand, use it as a substitute for black pepper (Piper nigrum).

Citrus hystrix is a thorny shrub or small tree grown in home gardens whose fresh or dried leaves and epicarp are used in various 
dishes, particularly meat-based curries, to impart a fragrant aroma. It is also utilized for its benefits in activating the circulatory system 
and serving as a carminative.

Boesenbergia rotunda is a rhizomatous spice found in both home gardens and forests. Its fresh roots and rhizomes are used in various 
dishes, especially spicy meat soups, to provide a fragrant aroma and a hint of spiciness.

Piper sarmentosum is a perennial herb with creeping rhizomes commonly grown in home gardens. Its fresh leaves add aromatic 
essences and a refined spicy flavor to traditional spicy soups, including the Karen traditional spicy rice soup “Khao Ber.”

Elsholtzia griffithii is a seasonal spice extensively cultivated in upland rice fields by ethnic peoples of northern Thailand. Its fresh or 
dried leaves and flowers add aromatic essence to traditional spicy soups.

Zingiber kerrii is a rhizomatous spice native to forests. Its fresh leaves impart aromatic essences to spicy bamboo soup and add a 
refined spicy taste to traditional dishes. All parts of this plant are used in traditional medicine to treat flatulence, diarrhea, act as a 
carminative, relieve headaches, and detoxify mushrooms.

Zanthoxylum armatum is a seasonal wild spice traditionally used in northern Thailand. Local people use its fruits and seeds to add 
aromatic essences and a refined spicy flavor to traditional dishes like spicy minced pork or meat salad and spicy soup. Related to the 
Chinese Sichuan pepper (Z. simulans Hance) but less pungent.

3.3. Tastes and scents of Thai wild herbs and spices

A comprehensive review identified a total of 46 distinct wild herbs and spices distributed across Thailand, classified into four basic 
taste categories: bitter, spicy, sweet, and pungent. Some wild herbs and spices exhibit more than one taste. Thai wild herbs and spices 
are predominantly known for their spicy tastes (35 species) and pungent tastes (13 species) (Table 1 and Fig. 2). Eight species exhibit 

Table 1 (continued )

Species [no. of use 
report] 

Family % 
Frequency 
of use 

Part Scent Taste Use purpose Ethnicity References

Adds aromatic 
essences to spicy 
bamboo soup

Mien [59]

Used to add 
aromatic essence 
with fine spicy taste 
to tradition dishes

Thai 
Yuan

[52]

Fig. 1. Bubble chart illustrating the distribution of genus, species, and use reports among key plant families in Thailand’s ethnobotany. Each 
bubble’s size represents the number of use reports.
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both spicy and pungent tastes, including Curcuma campanulata, C. parviflora, Piper pedicellatum, P. ribesioides, P. sarmentosum, 
P. wallichii, Zanthoxylum acanthopodium, and Z. armatum. Four species offer spicy, pungent, and bitter tastes: P. pedicellatum, 
P. ribesioides, P. sarmentosum, and P. wallichii.

A total of 46 distinct wild herbs and spices classified into five basic scent categories: woody, spicy, green, earthy, and citrus. Some 
wild herbs and spices exhibit more than one scent. Thai wild herbs and spices are predominantly known for their spicy scents (36 
species) and citrus scents (24 species) (Table 1 and Fig. 3). Twelve species exhibit both spicy and citrus scents, including Acmella 
paniculate, Acorus calamus, A. gramineus, Alpinia galanga, A. malaccensis, A. roxburghii, A. zerumbet, Etlingera coccinea, Limnophila laotica, 
L. rugosa, Zanthoxylum acanthopodium, Z. armatum. Five species offer spicy, citrus, and woody scents: Acorus calamus, Alpinia galanga, 
A. malaccensis, A. roxburghii, A. zerumbet.

3.4. Ethnomedicinal properties of Thai herbs and spices

In the course of our investigation, it was found that 41 out of the 46 species of Thai herbs and spices examined had been reported for 
their ethnomedicinal properties, as evidenced by a compilation of 688 use reports spanning 22 distinct categories (Supplementary 
Table 1).

The analysis revealed that the predominant categories of plant use included treatments for digestive system disorders, with 29 
species supported by 174 use reports; infection-related disorders, addressed 18 species with 92 use reports; muscle-related disorders, 
addressed by 21 species with 60 use reports; and body strengthening, for which 20 species had been cited in 58 use reports (Fig. 4).

Among the significant spice families with noted ethnomedicinal properties, the Zingiberaceae family was predominant, with 272 
use reports, primarily for treating digestive system disorders (Fig. 5). This was followed by the Acoraceae family, with 145 use reports, 
where Acorus calamus was particularly highlighted for its use in treating digestive and infectious disorders. Other notable families 
included Rutaceae, Lauraceae, and Piperaceae, with 87, 86, and 69 use reports respectively (Supplementary Table 1).

The three spices with the highest number of medicinal use reports were Acorus calamus, Alpinia galanga, and Piper sarmentosum. 
Acorus calamus, an aromatic plant, was reported in 131 use reports, predominantly for fever conditions and digestive system disorders. 
Alpinia galanga, with 60 use reports, was chiefly employed for digestive disorders, such as flatulence. Piper sarmentosum, documented in 
58 use reports, was recognized for its versatility in treating a range of conditions, including digestive disorders, as a tonic, and used for 
enhancing the circulatory system (Supplementary Table 1).

4. Discussion

4.1. Cultural significance of wild herbs and spices in Thailand

Wild herbs and spices hold profound cultural significance in local areas of Thailand, deeply intertwined with the culinary traditions 
and medicinal practices of various ethnic groups. Some native herbs and spices are used based on their presence in different regional 
territories [11]. For example, Elsholtzia spp. and Zanthoxyllum spp. are found in both natural forests and cultivated upland rice fields 
[25,26], but only in the highlands of northern Thailand. Additionally, certain species such as Alpinia roxburghii, Amomum dealbatum, 
and Phoebe lanceolata etc. are uniquely utilized by specific ethnic groups, reflecting the rich biodiversity and cultural diversity of the 
region.

The entwined history of Thai cuisine with non-native spices reveals a complex tapestry of cultural exchange and adaptation. Iconic 
Thai dishes, renowned worldwide, often incorporate ingredients like lemongrass (Cymbopogon citratus), shallot (Allium ascalonicum), 
and chili (Capsicum annuum), which, despite their integral role in Thai cuisine, are not indigenous to the country. This highlights a 
dynamic aspect of Thailand’s culinary heritage, where the assimilation of foreign spices has enriched its gastronomic identity [27].

However, data from comprehensive reviews show a relatively modest number of distinct spice and herb species within Thailand’s 
ethnobotanical studies, especially compared to the extensive catalog of medicinal plants [17]and food plants [18] documented in the 

Fig. 2. Venn diagram illustrating the tastes of Thai wild herbs and spices (Bitter: Lauraceae, Piperaceae, Rutaceae, Zingiberaceae; Spicy: Acor
aceae, Asteraceae, Lamiaceae, Lauraceae, Piperaceae, Plantaginaceae, Rutaceae, Zingiberaceae; Sweet: Apiaceae; Pungent: Piperaceae, Polygo
naceae, Rutaceae, Zingiberaceae).
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region. This discrepancy underscores a notable gap in ethnobotanical studies in Thailand, where spices have historically been over
looked or submerged within broader food plant categories. The importance of delineating spices from general food plants lies in 
recognizing their unique cultural, medicinal, and culinary roles, a distinction underscored in seminal works such as those by Cook 
[21]. This separation facilitates a deeper understanding of the specific uses and significances of spices beyond their nutritional value, 
aligning with global ethnobotanical practices that appreciate the multifaceted contributions of spices to health, cuisine, and culture 
[1].

4.2. Most favored tastes and scents of Thai wild herbs and spices

Thai wild herbs and spices are predominantly known for their spicy and pungent tastes, as well as their distinctive spicy and citrus 
scents. Most of them are fragrant due to the presence of terpenes, which are scent molecules found in all plants and serve as a major 

Fig. 3. Venn diagram illustrating the scents of Thai wild herbs and spices (Woody: Acoraceae, Lauraceae, Lauraceae, Zingiberaceae; Spicy: 
Asteraceae, Lauraceae, Lauraceae, Lauraceae, Piperaceae, Plantaginaceae, Polygonaceae, Rutaceae, Zingiberaceae; Green: Asteraceae, Lamiaceae, 
Rutaceae, Zingiberaceae; Earthy: Asteraceae, Zingiberaceae; Citrus: Acoraceae, Asteraceae, Lauraceae, Plantaginaceae, Rutaceae, Zingiberaceae).

Fig. 4. Comparing the number of use report and diversity of wild spices and herbs in treating various disease categories.
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component of essential oils. Spicy tastes are deeply embedded in Thai culinary traditions, prominently featuring many wild herbs and 
spices. The hot and humid climate of Thailand also contributes to this preference, as spicy foods can induce sweating, helping to cool 
the body. Additionally, spicy foods are believed to offer several health benefits, including boosting metabolism, reducing inflam
mation, and acting as natural preservatives. However, the spicy taste from native Thai herbs and spices is increasingly being replaced 
by exotic species like chili peppers. It is crucial to address this trend to preserve valuable traditional knowledge. Therefore, the 
promotion and further study of these wild herbs and spices are essential.

4.3. Ethnomedicinal use of spices and herbs in Thailand

Despite the documentation of ethnomedicinal properties in 41 out of 47 species examined, the correlation between their usage as 
food flavoring agent and for medicinal purposes was notably low (r = 0.34) (Fig. 6). This finding indicates a limited quantitative 

Fig. 5. Chord diagram illustrate the relationships between plant families and ethnomedicinal categories (Plant family ZB: Zingiberacece; RU: 
Rutaceae; LU: Lauraceae; PG: Polygonaceae; PP: Piperaceae; LM: Lamiaceae; AC: Acoraceae; AP: Apiaceae; AS: Asteraceae; PT: Plantaginaceae; 
Ethnomedicinal categories DSD: Digestive system disorders; IFN: Infections/Infestions; MSD: Musculo-skeletal system disorders; NTD: Nutritional 
disorders; CSD: Circulatory system disorders; RSD: Respiratory system disorders; PBP: Pregnancy/birth/puerperium disorders; GSD: Genitourinary 
system disorders; IJR: Injuries; PSN: Poisonings; SCT: Skin/subcutaneous cellular tissue disorders; PAN: Pain; BSD: Blood system disorders; NSD: 
Nervous system disorders; MBD: Metabolic system disorders; IDS: Ill-defined symptoms; IFM: Inflammation; UMD: Unspecified medicinal disorders; 
ANM: Abnormalities; ESD: Endocrine system disorders; MTD: Mental disorders; NOP: Neoplasms).

Fig. 6. Correlation between the use of species as spice and herb and their ethnomedicinal applications.
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association between the culinary and medicinal recognition of these plants in Thai ethnobotanical studies.
For example, Acorus calamus, was reported only three times for its use as an aromatic ingredient to mitigate fishy tastes in dishes in 

Hmong dishes (Table 1). However, this plant is widely utilized by various ethnic groups for treating a variety of ailments, particularly 
those related to the digestive system and fever (Fig. 4). The rhizome extract of Acorus calamus contains Asarone as the major compound 
which substantially enhanced ampicillin efficacy through its primary mode of action, bacterial membrane damage [28]. This disparity 
suggests that the comprehensive medicinal uses of spices and herbs are not fully captured through their culinary applications alone.

However, certain species, such as Alpinia galanga, Citrus hystrix, and Litsea cubeba, have been frequently acknowledged for both 
their culinary and medicinal benefits, indicating some level of recognition of their dual utility. The GC-MS analysis revealed that 
Alpinia galanga rhizome extract is a rich source of β-turmerone and α-turmerone, demonstrating cytotoxic, antibacterial, and anti
oxidant properties that reduce the risk of complex diseases and promote apoptosis in MCF-7 and HepG2 cells, highlighting its potential 
as a bioactive natural product for pharmaceutical applications, though further in-depth studies are required to explore its mechanisms 
and therapeutic effects [29]. Phytochemical compounds, including β-pinene, sabinene, citronellal, and citronellol, have been detected 
in the Citrus hystrix; and its extract exhibited potential antidiabetic, antihyperlipidemic and anti-obesity activity, as well as prevention 
of development of hypertension [30]. Antinociceptive activities were documented for various major compounds of the Litsea cubeba as 
good sources of antinociceptive compounds that can be further developed to complement or substitute prescription drugs for pain 
management [31].

These examples highlight the dual functionality of these species, underscoring their culinary significance and medicinal applica
tions. Other species, such as Piper sarmentosum and Boesenbergia rotunda, further exemplify this versatility. Their bioactive compounds 
contribute not only to enhancing flavors but also to addressing various health conditions, demonstrating the immense potential of 
these plants as natural resources for both gastronomy and therapeutic innovation.

On the other hand, a herb like Persicaria odorata is well known for its use as an aromatic herb, but its ethnomedicinal properties are 
not widely recognized. However, the phytochemical study showed that Persicaria odorata leaves contained lots compounds such as 
alkaloids, tannins, anthraquinone, flavonoids, terpenoids, coumarins, saponins and reducing compounds. The study showed that in 
ethanolic and aqueous extracts the medicinal potential of Persicaria odorata leaves and the positive relation between the total content 
of polyphenols and antioxidant activities [32].

The disconnect between culinary and medicinal use reports could be attributed to a general lack of awareness about the medicinal 
properties of spices and herbs. Additionally, this disparity may also stem from ethnobotanical research methodologies that primarily 
focus on documenting medicinal properties, with fewer studies exploring the uses of spices and herbs. This focus could possibly result 
in an underrepresentation of the health benefits of these plants in ethnobotanical literature.

Many studies focus primarily on either culinary or medicinal uses, without explicitly investigating the overlap or separation of 
knowledge domains. For instance, an ethnobotanical survey of culinary herbs and spices in Nkonkobe Municipality, South Africa [33], 
examined both culinary and medicinal uses of herbs and spices. The study revealed a significant overlap, with plants such as Lippia 
javanica utilized for both purposes [33]. However, the analysis did not address whether the knowledge of these dual uses resided with 
the same informants or whether expertise in culinary and medicinal applications was compartmentalized among different individuals.

Similarly, a study on the Calabrian villages in Southern Italy [34] observed that ethnobotanical knowledge was better preserved 
when linked to household food security or recreational foraging activities [34]. This suggests that culinary knowledge, which is closely 
tied to daily sustenance or social practices, may be more robust due to its regular use and communal nature. In contrast, medicinal 
plant knowledge, which may often be reserved for traditional healers or specific situations, could be at greater risk of erosion if it is less 
frequently utilized or shared outside specialist contexts. These differences in preservation underscore the potential compartmentali
zation of knowledge within communities, where culinary uses are widely distributed, but medicinal knowledge may be more isolated 
and specialized. This highlights the need for further research to explicitly investigate how knowledge about the dual uses of plants is 
organized and transmitted among different social groups.

Further research should also explore the role of social factors in shaping knowledge organization. Gender roles, age, and social 
status likely influence access to and transmission of specific types of knowledge. Investigating how these factors interact to 
compartmentalize or integrate culinary and medicinal plant knowledge could provide deeper insights into the dynamics of ethno
botanical knowledge systems.

Highlighting the medicinal properties of spices and herbs could significantly promote public health [35], encouraging the use of 
local ingredients. This approach not only supports health benefits associated with these plants but also contributes to lowering both the 
carbon and biodiversity footprints by advocating for the utilization of locally sourced botanical resources [36]. By emphasizing these 
benefits, there’s potential to foster a greater appreciation for the medicinal uses of spices and herbs, promoting a more sustainable and 
health-conscious approach to using local botanicals.

Digestive system ailments emerge as a primary focus of treatment with spices and herbs within the Thai ethnobotanical context. 
This prominence is likely due to the dominance of the Zingiberaceae family among the reported species, a family well known for its 
properties in treating digestive system disorders [20,37,38].

The volatile oils present in spices and herbs, which provide aromatic scents, are favored not only for culinary use to enhance dish 
aromatics but are also recognized for their effectiveness in treating digestive system disorders [39]. Therefore, besides the Zingi
beraceae family, many other plants with aromatic volatile oils have been reported for their use in treating digestive disorders, e.g., 
Acorus calamus (Acoraceae), Piper sarmentosum (Piperaceae), and Melicope pteleifolia (Rutaceae). These plants, spanning a variety of 
families, leverage the therapeutic properties of their essential oils to aid in digestion, alleviate gastrointestinal discomfort, and address 
a range of digestive system ailments, showcasing the widespread applicability of aromatic compounds in ethnobotanical medicine.

Additionally, fever treatment, particularly highlighted by the use reports from Acorus calamus (40 out of 92), underscores the 
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plant’s significant role in traditional medicine. Acorus calamus is widely used for fever treatment across various ethnic groups in 
Thailand, a practice that is echoed in other countries as well [40]. Its widespread use could be attributed to its proven efficacy in 
reducing fever, supported by pharmacological studies that identify its bioactive compounds with antipyretic properties [40,41].

Moreover, the capacity of many spices and herbs to address a spectrum of health conditions illustrates the complex phytochemical 
profiles of these plants. Such versatility in treatment efficacy highlights the deep-rooted knowledge within Thai traditional medicine 
and the holistic approach to health that characterizes the local culture. This underscores the importance of further research to explore 
the full ethnomedicinal potential of these species, ensuring their benefits are comprehensively understood and leveraged for broader 
health applications.

5. Conclusions

This ethnobotanical review highlights the rich tradition and widespread use of native herbs and spices across various regions of 
Thailand. Despite their significant cultural and culinary importance, the study identifies a relatively limited representation of these 
species in ethnobotanical literature, especially compared to the extensive documentation of medicinal and food plants in the region. 
These findings underscore the importance of adopting a more detailed approach in ethnobotanical research, one that distinguishes 
between the culinary and medicinal roles of spices and herbs. Such an approach is crucial for fully understanding and preserving their 
unique contributions to both dietary practices and traditional medicine in Thailand.

The study’s focus on the ethnomedicinal uses of spices and herbs highlighted their significant role in treating ailments, especially 
digestive system disorders and fevers, attributed largely to the therapeutic properties of volatile oils present in these plants. However, 
the correlation between their use as food flavoring agents and for medicinal purposes was notably low, indicating a disconnect in the 
recognition of these plants’ dual utility within the existing body of research. This discrepancy points towards both a lack of awareness 
and a methodological bias in ethnobotanical studies, which have traditionally emphasized medicinal over culinary uses.

In conclusion, this review calls for an expansion of ethnobotanical research to cover the diverse geographical and cultural land
scapes of Thailand. By adopting a more inclusive and differentiated approach to the study of wild herbs and spices, future research can 
uncover the untapped potential of these plants, contributing to the global appreciation of traditional botanical knowledge and sup
porting the conservation of medicinal plant use in Thailand. Further exploration is essential not only to bridge the existing knowledge 
gaps but also to promote the sustainable and health-conscious use of local botanical resources, thereby enhancing public health and 
preserving the rich tapestry of Thailand’s ethnobotanical heritage.
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