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ABSTRACT 

The traditional medicinal knowledge of the Osing people in East Java, Indonesia, 
particularly concerning plants for inflammation and pain, is not systematically 
documented, hindering its scientific validation and potential integration into modern 
healthcare. This review aims to systematically document the ethnomedicinal plants 
used by the Osing community for anti-inflammatory and analgesic purposes, correlate 
this knowledge with existing scientific evidence, and perform taxonomic validation. A 
descriptive method was employed by collecting ethnomedicinal data from the RISTOJA 
(Riset Tumbuhan Obat dan Jamu) database. This was followed by a comprehensive 
literature review using scientific databases (PubMed, Google Scholar, ScienceDirect) to 
gather pharmacological evidence, and taxonomic verification was conducted using the 
World Flora Online (WFO) database. The study identified 40 plant species from 29 
families traditionally used to treat various inflammatory and pain-related conditions, 
with Curcuma longa L. being the most frequently cited. The scientific validation 
revealed that 38 of these species (95%) have reported anti-inflammatory or analgesic 
activities, confirming the empirical knowledge of the Osing people. The findings 
highlight a strong correlation between traditional use and pharmacological evidence 
and identify Tectaria subpedata and Ruellia napifera as promising candidates for future 
research due to a lack of current scientific data. This research validates Osing 
ethnobotanical knowledge and provides a basis for developing novel 
phytopharmaceutical products. 
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Introduction  

Inflammation is a vital immune process that defends the body against 

pathogens and helps repair tissue damage(Soliman & Barreda, 2023). However, when 

this response becomes dysregulated and turns chronic, it can cause many diseases, 
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including neurodegenerative, metabolic, cardiovascular, and cancer-related 

disorders(Chen et al., 2018; Furman et al., 2019). Diseases resulting from chronic 

inflammation affect hundreds of millions of people worldwide (Placha & Jampilek, 

2021). Although Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) are commonly 

used, their long-term use is limited by serious side effects such as gastrointestinal, 

kidney, and heart issues (Sohail et al., 2023). These challenges have increased interest 

in natural products, especially medicinal plants. With a long history in traditional 

medicine worldwide and extensive ethnomedicinal evidence, Indonesia is regarded 

as a potential source of safer, more sustainable anti-inflammatory agents (Mochtar et 

al., 2023).  

As one of the world's major centers of megabiodiversity, Indonesia boasts an 

extraordinary wealth of flora, with tens of thousands of plant species, many of which 

have been empirically used in traditional medicine (Bhagawan et al., 2024). This 

richness makes Indonesia a highly promising but underexplored source of 

pharmacological resources (Bhagawan et al., 2022). The symbiotic relationship 

between biodiversity and cultural diversity in Indonesia has led to a well-established 

herbal medicine system, one of which is Jamu. This practice, rooted in ancient 

Javanese civilization, has strong historical evidence, as depicted in the reliefs of 

Borobudur Temple (Bhagawan et al., 2021). The evolution of Jamu from consumption 

by the royal elite to becoming part of the health practices of the general public, with 

formulations such as turmeric and tamarind widely recognized for their anti-

inflammatory properties, highlights the value of this ethnopharmacological heritage 

(Bhagawan et al., 2025) 

This research focuses on the Osing people, a unique ethnic group in Java that 

persistently preserves ancestral traditions, including medicinal knowledge, in a 

region rich in plant resources (Prasetyo et al., 2018). Although several ethnobotanical 

studies have documented plant use by the Osing people, a clear gap remains in the 

literature. Existing investigations are general in nature, and no systematic study has 

specifically focused on documenting and analyzing plant use for anti-inflammatory 

and analgesic purposes. This lack of focused documentation hinders further scientific 

validation and limits the potential integration of Osing people traditional knowledge 

into modern healthcare systems. 

Based on the identified gaps, this study aims to (1) systematically document 

the ethnomedicinal knowledge and practices of the Osing people in the use of 

medicinal plants to treat inflammatory and pain conditions; (2) correlate these 

traditional uses with existing scientific evidence through a comprehensive literature 

review; (3) conducting taxonomic validation of these plants using scientific databases.  

Methodology  

Ethnomedicinal data collection 

This ethnomedicinal review was conducted by collecting data on plants used 

through the RISTOJA (Riset Tumbuhan Obat dan Jamu) database 
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https://dashboard.kemkes.go.id. This database is a product of collaboration between 

the Indonesian Ministry of Health and various universities or academic institutions. 

To use it, filter each category: for example, in the province selection, choose East Java; 

in the regency or city selection, choose Banyuwangi; in the species selection, select 

(all); and in the efficacy selection (disease name), choose swelling, fever, goiter, 

mumps/parotitis, open wounds, internal heat, gout rheumatism, 

toothache/mouthache, headache, eye pain, stomachache, and earache. 

Pharmacological validation 

To scientifically validate the traditional use of plant species most commonly 

treated for inflammatory and painful conditions according to the RISTOJA database, a 

comprehensive literature review was conducted to assess their pharmacological 

potential in managing inflammation and pain. The search utilized various scientific 

databases, including PubMed, ScienceDirect, Google Scholar, Scopus, and Web of 

Science. Keywords such as “activity test,” “pain,” “inflammation,” “anti-inflammatory,” 

“analgesic,” “in vivo,” “in vitro,” and “cyclooxygenases” were combined with the 

scientific names of each plant species documented in the ethnomedicinal survey. This 

approach aimed to correlate traditional knowledge with available biomedical 

evidence to support the therapeutic relevance of the recorded species. 

To ensure taxonomic precision and adherence to current botanical 

nomenclature, the scientific names and family classifications of all plant species 

identified in the ethnomedicinal survey were authenticated using the World Flora 

Online (WFO) database (www.wfoplantlist.org). The status of each plant name (e.g., 

accepted name, synonym) was verified and standardized accordingly for this 

publication. The database was last accessed in August 2025.. 

 

Result and Discussion  

Osing People Ethnomedicinal Plants for Anti-inflammatory and 

Analgesic 

The systematic analysis of the RISTOJA database reveals a rich and diverse 

pharmacopeia utilized by the Osing tribe of Banyuwangi, East Java, for the 

management of conditions associated with inflammation and pain. This review 

identified 40 plant species from 29 families that are traditionally used by the Osing 

people of East Java to treat conditions related to inflammation and pain (Table 1). The 

most prominently represented families were Zingiberaceae (4 species) and 

Asteraceae, Lamiaceae, Myrtaceae, and Fabaceae (3 species each). This prevalence 

suggests a deep-rooted understanding and reliance on these plant families within the 

local medicinal system. Curcuma longa L. was the most versatile species, cited for ten 

different ailments, including swelling, fever, and gout, underscoring its central role in 

Osing ethnomedicine. The frequent use of well-known species from the Zingiberaceae 

family, such as turmeric and ginger, aligns with their widespread application in Jamu, 

https://dashboard.kemkes.go.id/
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Indonesia's traditional herbal medicine system, indicating a shared 

ethnopharmacological heritage across different Javanese cultures. The data reveals 

that the Osing community utilizes a diverse botanical repertoire, applying specific 

plants to a range of inflammatory symptoms from systemic conditions like fever to 

localized issues like toothaches and wounds. 

 

Table 1. Medicinal Plants for Inflammation and Pain in Osing Tribe 
 

Species Family Disease Treated 

Curcuma longa L. Zingiberaceae Swelling, fever, goiter, 
mumps/ parotitis, gout 
rheumatism, 
toothache/mouthache, 
headache, eye pain, 
stomachache, earache 

Allium cepa L. Amaryllidaceae Fever, mumps/parotitis, 
open wounds, gout 
rheumatism, eye pain 

Andrographis paniculata (Burm. F.) 
Nees 

Acanthaceae Gout rheumatism, eye 
pain 

Tectaria subpedata (Harr.) Ching Tectariaceae Fever, goiter, 
mumps/parotitis 

Kaempferia galanga L. Zingibereceae Mumps/parotitis 

Moringa oleifera Lam. Moringaceae Eye pain 

Zingiber officinale Roscoe. Zingibereceae Internal heat, headache 

Abrus precatorius L. Fabaceae Fever, internal heat 

Acorus calamus L. Acoraceae Fever 

Amomum compactum Soland. ex 
Malon 

Zingibereceae Fever 

Cocos nucifera L. Arecaceae Internal heat. earache. 

Elephantropus scaber L. Asteraceae Headache 

Orthosiphon aristatus (Bl.) Miq. Lamiaceae Goiter, gout 
rheumatism 

Psidium guajava L. Myrtaceae Fever 

Anredera cordifolia (Ten.) Steenis Basellaceae Open wounds 

Averrhoa bilimbi L. Oxalidaceae Toothache/ mouthache, 
eye pain 

Centella asiatica (L.) Urb. Apiaceae Headache 

Emilia sonchifolia (L.) Dc. Asteraceae Earache 
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Species Family Disease Treated 

Persea americana Mill. Lauraceae Gout rheumatism, 
headache 

Plantago major L. Plantaginaceae Gout rheumatism 

Sechium edule (Jacq.) Sw. Cucurbitaceae Fever 

Syzygium aromaticum (L.) Merr. & 
L.M.Perry 

Myrtaceae Swelling 

Tamarindus indica L. Fabaceae Goiter, toothache/ 
mouthache 

Tinospora crispa (L.) Hook. F & 
Tomson 

Menispermaceae Gout rheumatism 

Urena lobata L. Malvaceae Headache 

Ananas comosus (L.) Merr. Bromeliaceae Toothache/mouthache 

Annona muricata L. Annonaceae Fever 

Arenga pinnata (Wurmb) Merr. Arecaceae Gout rheumatism 

Camellia sinensis (L.) Kuntze Theaceae Toothache/mouthache. 

Citrus aurantifolia (Christm.) Swingle Rutaceae Internal heat 

Eugenia uniflora L. Myrtaceae Gout rheumatism 

Imperata cylindrica (L.) Raeusch. Poaceae Internal heat 

Lannea coromandelica (Houtt.) Merr. Anacardiaceae Open wounds 

Merremia umbelata (L) Hallier F. Convolvulaceae Goiter 

Paederia foetida L. Rubiaceae Stomachache 

Phaleria macrocarpa (Scheff.) Boerl.  Thymelaeaceae Gout rheumatism 

Plectranthus scutellarioides (L.) R.Br. Lamiaceae Internal heat 

Pluchea indica (L.) Less Asteraceae Goiter 

Ruellia napifera Zoll. & Moritzi Acanthaceae Eye pain 

Tallinum paniculatum (Jacq.) Gaertn. Talinaceae Stomachache 

 

Scientific Confirmation of Osing People Medicinal Plants Used in 

Inflammation and Pain 

A comprehensive literature search confirmed that a significant majority of the 

plants identified have been scientifically investigated for their anti-inflammatory and 

analgesic properties (Table 2). Of the 40 species documented, 38 have published 
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evidence supporting their traditional use, validating the empirical knowledge of the 

Osing people. The pharmacological activities are substantiated through various in 

vivo and in vitro models. For instance, extracts from Moringa oleifera Lam., Annona 

muricata L., and Orthosiphon aristatus (Bl.) Miq. demonstrated potent anti-

inflammatory effects, with edema inhibition rates of 94.4%, 80.85%, and 78%, 

respectively, in carrageenan-induced paw edema assays —a standard model for acute 

inflammation (Hajar et al., 2025; Ishola et al., 2014; Tabana et al., 2016). 

The mechanisms underlying these effects are often linked to the modulation 

of key inflammatory pathways. Studies on Amomum compactum Soland. ex Maton and 

Merremia umbellata (L.) Hallier f. showed inhibition of pro-inflammatory mediators 

such as nitric oxide (NO), prostaglandins (PGE₂), interleukins (IL-6), and tumor 

necrosis factor-alpha (TNF-α), as well as suppression of enzymes like 

cyclooxygenase-2 (COX-2) (J. A. Lee et al., 2012; S. C. Lee et al., 2023). Similarly, the 

analgesic effects of plants like Andrographis paniculata (Burm. f.) Nees and Lannea 

coromandelica (Houtt.) Merr. were confirmed through significant reductions in acetic 

acid-induced writhing in mice, a model for peripheral pain (D. Lee et al., 2020; 

Rahman et al., 2016). 

Table 2. Scientific Confirmation of Osing People Medicinal Plants Used in 

Inflammation and Pain 

Species Extracts and 
Plant Parts 

Assay used/ 
method 

Anti-
inflammatory or 
Analgesic 
Activity 

References 

Abrus 
precatorius L. 

Water extract 
of leaves 

Croton oil-induced 
ear edema in rats 

67.10% reduction 
of inflammatory 
response 

(Georgewill & 
Georgewill, 
2009) 

Acorus 
calamus L. 

Hydroalcoholic 
extract of 
rhizome 

Chronic constriction 
injury-induced heat 
hyperalgesia in rats 

74.54% inhibition 
of thermal 
hyperalgesia at 
200 mg/kg 

(Muthuraman & 
Singh, 2011) 

Allium cepa L. Methanol 
extract of 
bulbs 

Carrageenan-
induced paw edema 
in rats 

62.5% inhibition 
of paw edema at 
200 mg/kg 

(Oyewusi et al., 
2021) 

Amomum 
compactum 
Soland. ex 
Malon 

Ethanolic 
extract 

Lipopolysaccharide 
(LPS)-induced RAW 
264.7 cells 

Prominently 
inhibited 
production of NO, 
PGE₂, IL-6, and 
TNF-α 

(J. A. Lee et al., 
2012) 

Ananas 
comosus (L.) 
Merr. 

Peel extract Carrageenan-
induced air pouch in 
rats 

Reducing exudates 
formation, 
inflammatory cell 
counts, and nitrite, 
tumor necrosis 
factor-alpha and 

(Ajayi et al., 
2022) 
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Species Extracts and 
Plant Parts 

Assay used/ 
method 

Anti-
inflammatory or 
Analgesic 
Activity 

References 

interleukin-6 
levels 

Andrographis 
paniculata 
(Burm. F.) 
Nees 

Ethanol extract 
of leaves 

Acetic acid-induced 
writhing test in mice 

67.22% reduction 
in writhing at 
1000 mg/kg 

(D. Lee et al., 
2020) 

Annona 
muricata L. 

Lyophilized 
extract of 
unripe fruit 

Carrageenan-
induced paw edema 
in rats 

80.85% inhibition 
of edema at 200 
mg/kg 

(Ishola et al., 
2014) 

Anredera 
cordifolia 
(Ten.) Steenis 

Extract of 
leaves 

Carrageenan-
induced paw edema 
in rats 

10.12% inhibition 
of paw edema at 
50.4 mg/200 g 
BW 

(Kurniawan et 
al., 2014) 

Arenga 
pinnata 
(Wurmb) 
Merr. 

Ethanol extract 
of fruit 

Acetic acid-induced 
writhing test in rats 

Exhibited 
analgesic effect at 
50 and 100 mg/kg 

(Sovia & 
Anggraeny, 
2019) 

Averrhoa 
bilimbi L. 

Methanolic 
extract of 
leaves 

Acetic acid-induced 
writhing test in mice 

67.51% inhibition 
of writhing at 400 
mg/kg 

(Amin, 2019) 

Camellia 
sinensis (L.) 
Kuntze 

Methanolic 
extract of fresh 
leaves 

In vitro 5-
lipoxygenase (5-
LOX) inhibition 
assay 

Showed 
concentration-
dependent 
inhibition of 5-
LOX with an IC50 
of 30.60 ± 0.40 
µg/mL. 

(Thitimuta et 
al., 2017) 

Centella 
asiatica (L.) 
Urb. 

Asiatic acid 
isolated from 
the plant 

Carrageenan-
induced paw edema 
in mice 

Significantly 
inhibited paw 
edema at 10 
mg/kg (P<.001) 

(Huang et al., 
2011) 

Citrus 
aurantifolia 
(Christm.) 
Swingle 

Ethanolic 
extract of peels 

Carrageenan-
induced paw edema 
in rats 

54.7% inhibition 
of paw edema at 
500 mg/kg 

(Malleshappa et 
al., 2018) 

Cocos nucifera 
L. 

Acetone 
extract of 
inflorescence 

Carrageenan-
induced paw edema 
in mice 

59.81% inhibition 
of paw edema at 
400 mg/kg 

(Chithra et al., 
2020) 

Curcuma 
longa L. 

Essential oil 
from rhizome 

Carrageenan-
induced paw edema 
in mice 

61.1% reduction 
in paw thickness 
at 1000 mg/kg 

(Liju et al., 
2011) 
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Species Extracts and 
Plant Parts 

Assay used/ 
method 

Anti-
inflammatory or 
Analgesic 
Activity 

References 

Elephantropus 
scaber L. 

Hydroalcoholic 
extract of 
aerial parts 

Carrageenan-
induced paw edema 
in rats 

57% reduction in 
pedal edema at 60 
mg/kg 

(Sankar et al., 
2001) 

Emilia 
sonchifolia 
(L.) Dc. 

Methanolic 
extract of 
leaves 

Carrageenan-
induced paw edema 
in mice 

72.1% inhibition 
of paw edema at 
862.2 mg/kg 

(Essien et al., 
2009.) 

Eugenia 
uniflora L. 

Crude extract 
of leaves 

Carrageenan-
induced peritonitis 
model in mice 

Significant 
inhibition of 
leukocyte 
migration at 50, 
100, and 200 
mg/kg 

(Falca o et al., 
2018) 

Imperata 
cylindrica (L.) 
Raeusch. 

Methanolic 
extract of 
aerial parts 

Carrageenan-
induced paw edema 
in rats 

Dose-dependent 
inhibition of 
inflammation at 
the 1st and 3rd 
hour post-
induction 

(Razafindrakoto 
et al., 2021) 

Kaempferia 
galanga L. 

Ethyl-p-
methoxycinna
mate (EPMC) 
isolated from 
rhizome 

Carrageenan-
induced paw edema 
in rats 

53.7% inhibition 
of inflammation at 
100 mg/kg 

(Umar et al., 
2012) 

Lannea 
coromandelica 
(Houtt.) Merr. 

Ethanol extract 
of stem bark 

Acetic acid-induced 
writhing test in mice 

92.92% inhibition 
of writhing at 250 
mg/kg 

(Rahman et al., 
2016) 

Merremia 
umbelata (L) 
Hallier F. 

Methanol 
extract of dried 
leaves and 
shoots 

LPS-stimulated 
RAW264.7 
macrophage model 
(in vitro) 

Suppressed the 
gene expression of 
inducible NO 
synthase (NOS2) 
and 
cyclooxygenase-2 
(COX-2). 

(S. C. Lee et al., 
2023) 

Moringa 
oleifera Lam. 

Aqueous 
extract of 
leaves 

Carrageenan-
induced paw edema 
in rats 

94.4% inhibition 
of paw edema at 
350 mg/kg 

(Hajar et al., 
2025) 

Orthosiphon 
aristatus (Bl.) 
Miq. 

50% ethanol 
extract of 
leaves 

Carrageenan-
induced paw edema 
in rats 

78% inhibition of 
inflammation at 
400 mg/kg 

(Tabana et al., 
2016) 

Paederia 
foetida L. 

Ethanolic 
extract of root 

Acetic acid-induced 
writhing test in mice 

60.2% inhibition 
of writhing at 200 
mg/kg 

(Sruthi & 
Gnaneshwari, 
2015) 
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Species Extracts and 
Plant Parts 

Assay used/ 
method 

Anti-
inflammatory or 
Analgesic 
Activity 

References 

Persea 
americana 
Mill. 

Aqueous 
extract of 
leaves 

Carrageenan-
induced paw edema 
in rats 

Significant 
inhibition of 
swelling at 800 
mg/kg, similar to 
indomethacin 

(Yasir et al., 
2010) 

Phaleria 
macrocarpa 
(Scheff.) 
Boerl.  

Fruit extract Excision wound 
model in rats 

Significantly 
decreased TNF-α 
level in 
granulation tissue 

(Abood et al., 
2015) 

Plantago 
major L. 

Methanol 
extract of 
seeds 

Carrageenan-
induced paw edema 
in rats 

49.76% inhibition 
of paw edema at 
25 mg/kg 

(Tu rel et al., 
2009) 

Plectranthus 
scutellarioides 
(L.) R.Br. 

Ethanol extract 
of leaves 

In vitro nitric oxide 
(NO) inhibitory 
assay on 
lipopolysaccharide 
(LPS)-induced 
macrophage cells. 

Inhibited nitric 
oxide production 
with an IC50 value 
of 79.46 µg/mL. 

 

(Ghiza Fakhriati 
et al., 2018) 

Pluchea indica 
(L.) Less 

Ethyl acetate 
fraction of 
ethanol extract 
of leaves 

Carrageenan-
induced paw edema 
in rats 

Exhibited anti-
inflammatory 
activity in a dose-
dependent 
manner 

(Buapool et al., 
2013) 

Psidium 
guajava L. 

Hydroethanoli
c extract of 
fruit pomace 
(peel, seed, 
pulp) 

Carrageenan-
induced paw edema 
in mice 

56% inhibition of 
paw edema at 300 
mg/kg (i.p.) 

(Denny et al., 
2013) 

Ruellia 
napifera Zoll. 
& Moritzi 

Not available Not available Not available Not available 

Sechium edule 
(Jacq.) Sw. 

Methanol 
extract of fruit 

Cytokine level 
measurement in 
mice 

Reduced TNF-α 
level from 255.7 
pg/mL to 92.46 
pg/mL at 1000 
mg/kg 

(Aguin iga-
Sa nchez et al., 
2020) 

Syzygium 
aromaticum 
(L.) Merr. & 
L.M.Perry 

Eugenol oil 
from buds 

Carrageenan-
induced paw edema 
in mice 

51.8% reduction 
in paw edema at 
33 mg/kg 

(Rasool et al., 
2025) 

Tallinum 
paniculatum 
(Jacq.) Gaertn. 

Ethyl acetate 
extract of 
leaves 

Complete Freund's 
Adjuvant (CFA)-
induced arthritis in 
rats 

Significant 
reduction in foot 
volume and 
arthritis index 

(Emelda et al., 
2020) 
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Species Extracts and 
Plant Parts 

Assay used/ 
method 

Anti-
inflammatory or 
Analgesic 
Activity 

References 

Tamarindus 
indica L. 

Methanolic 
extract of 
seeds 

Carrageenan-
induced paw edema 
in rats 

Significant 
reduction of paw 
edema at 100, 
200, and 400 
mg/kg 

(Suralkar et al., 
2012) 

Tectaria 
subpedata 
(Harr.) Ching 

Not available Not available Not available Not available 

Tinospora 
crispa (L.) 
Hook. F & 
Tomson 

Aqueous 
extract of dried 
stem 

Carrageenan-
induced paw edema 
in rats 

Significant 
inhibition of paw 
swelling at 50, 
100, and 150 
mg/kg, 
comparable to 
ibuprofen 

Hipol et al., 
2012) 

Urena lobata 
L. 

Aqueous 
extract of 
leaves 

Carrageenan-
induced paw edema 
in rats 

4% reduction in 
paw edema at 500 
mg/kg 

(Purnomo & 
Tilaqza, 2022) 

Zingiber 
officinale 
Roscoe. 

Juice from 
rhizome (in 
formulation 
with Citrus 
limon) 

Carrageenan-
induced paw edema 
in rats 

44.05% inhibition 
of paw edema at 
20 mg/kg 

(Bekkouch et 
al., 2023) 

 

This strong correlation between traditional claims and modern scientific 

findings highlights the value of ethnobotanical research as a strategy for drug 

discovery. Notably, two species, Tectaria subpedata (Harr.) Ching and Ruellia napifera 

Zoll. & Moritzi, lacked specific pharmacological studies related to inflammation or 

pain in the reviewed literature. This identifies a critical knowledge gap and positions 

these plants as high-priority candidates for future phytochemical and 

pharmacological investigation. 

Conclusion  

This review systematically documents 40 medicinal plants used by the Osing 

tribe for anti-inflammatory and analgesic purposes and confirms that the traditional 

application of the vast majority is supported by modern scientific evidence. The 

findings validate the ethnopharmacological knowledge of the Osing community as a 

scientifically sound and valuable resource. This research underscores the importance 

of preserving this cultural heritage and provides a strong basis for further 

investigation into understudied species, potentially leading to the development of 

novel, plant-derived therapeutic agents for treating inflammation and pain. 
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