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ABSTRACT This study documents women’s urban ethnomedicinal knowledge in Semarang City addressing a critical gap
in the ethnobotanical research. It aims to identify medicinal plants used by women, associated local knowledge, and
socio-cultural factors shaping their use. A qualitative descriptive was conducted in representative sub-districts of Semarang
City through observation, semi-structured interviews with 160 purposively selected female knowledge holders, photographic
and literature documentation. The findings reveal the use of 82 plant species to treat various ailments and utilizing
different plant parts. The use of these plants reflects local perceptions of health and illness, with women ascting acting
as primary custodians, transmitters, and processors of ancestral knowledge, particularty in the preparation of jamu
(Javanese herbal drinks). These practices represent both primary and complementary healthcare strategies, demonstrating
resilience in an urban context. Documenting this knowledge is essential for conserving urban biocultural heritage and
recognising women’s central role in sustaining traditional healing practices.

Address for correspondence:
E-mail: fadlyhusain@mail.unnes.ac.id

 INTRODUCTION

The utilisation of plants for traditional medi-
cine represents a significant component of prima-
ry healthcare systems globally, including Indone-
sia, with knowledge passed down through gener-
ations. This practice is widely recognised across
diverse Indonesian communities. The historical
manuscript Serat Centini mentions the numerous
health benefits derived from medicinal plant use.
Research conducted by Rahayu et al. (2020) indi-
cated that Indonesian communities, particularly in
rural areas, regularly consume jamu (traditional
herbal medicine), defining jamu as locally prepared
remedies often from fresh plant materials. Their
data showed a prevalence of herbal medicine use
at 68 percent (431 out of 634 respondents). Rea-
sons for jamu consumption vary, including per-

ceived general health benefits, treatment of com-
mon ailments, wound healing, and other applica-
tions (Kumawat et al. 2025; Obligar et al. 2024).

Medicinal plants serve not only curative pur-
poses but also function as a preventive strategy
against diseases, aiming to avoid or mitigate spe-
cific illnesses at both individual and community
levels (Becker 1988; Singh et al. 2017). Treatments
range from addressing minor ailments to severe
conditions. Chronic or severe diseases potentially
treatable with medicinal plants include cancer, liv-
er issues, cholesterol problems, asthma, diabetes,
and stroke (Pradipta et al. 2023; Rapoliene and
Matuleviciute 2024; Silva et al. 2024).

Globally, women are often the primary custodi-
ans of traditional health knowledge within house-
holds (Vaksibhai and Thakar 2025). In the context
of Western medicine in England, women’s health
medicine (WHM) represents a holistic and politi-
cal form of healthcare that confronts traditional
gender roles and discourses of femininity. Women
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derive substantial benefits from using medicinal
plants. Among pregnant women, the consumption
of herbal medicine often increases, driven by tradi-
tional beliefs, cultural practices, and knowledge
regarding potential impacts during pregnancy (An-
teneh et al. 2022). Furthermore, the use of herbal
medicine was reportedly greater among pregnant
women with upper secondary level education,
those living in their own homes, and those from
higher socio-economic classes (Abdollahi and
Chareti 2019). Additionally, herbal medicine is uti-
lised by women navigating menopause. One study
indicated that acupuncture, Chinese Herbal Med-
icine (CHM), or a combination thereof could im-
prove mood symptoms in menopausal women expe-
riencing mood disorders and potential depression
(Wang et al. 2023). These studies highlight the cru-
cial role and position of women, whose lives fre-
quently intersect with the use of herbal medicine.

The presence of plants as the primary ingredi-
ents for jamu maintains widespread relevance. The
future of jamu, as a component of traditional med-
icine, remains promising, aligning with the expand-
ing concepts of holistic health and natural reme-
dies (Widjaja 2024). This trend also supports the
‘back to nature’ movement, for instance, in beauty
care using traditional, natural ingredients (Dar-
mawan and Handitasari 2021). The popularity of
traditional medicine usage varies significantly de-
pending on socio-economic, cultural, and demo-
graphic conditions within Indonesia (Abdullah et
al. 2023). However, rapid urbanisation and socio-
economic changes potentially threaten the conti-
nuity of this knowledge, particularly in cities
(Arfanuzzaman and Dahiya 2019). Therefore, doc-
umenting knowledge related to traditional medi-
cine, especially within urbanising contexts, remains
a necessary endeavor for preserving biocultural di-
versity, understanding the sustainable use of plant
resources, and informing public health strategies.

Recent studies continue to show strong reli-
ance on plant-based remedies in both rural and
urban settings. For example, Cultural Adaptation
of Jamu among Urban Communities in Cikarang
documented that urban producers use about 14
plant species for jamu, significantly fewer than in
rural contexts, indicating reduced diversity but
maintained use (Sedayu and Azka 2021). In Sang-
ga Buana (South Jakarta), 56 medicinal plant spe-
cies were still used by inhabitants of an urban for-
est area despite urban pressures (Siahaan et al.

2022). Furthermore, research in Trimulya Village,
Sanggau Regency, showed that women use 21 dif-
ferent species for women’s health care, including
several less common ones, reflecting a combina-
tion of tradition and resilience (Astuti et al. 2024).

However, urbanisation, socio-economic
change, and shifting lifestyles may erode tradi-
tional knowledge. Studies indicate that when com-
munities move into more urban settings, native
medicinal species are often substituted by intro-
duced ones, and local health beliefs may weaken
(Arjona-García et al. 2021; Sedayu and Azka 2021;
Astuti et al. 2024). This suggests a dynamic ten-
sion between continuity and loss in ethnomedical
systems under urbanisation. Yet, there remains lim-
ited in-depth documentation of how women in
major Indonesian cities maintain, adapt, or trans-
mit their knowledge and practices.

Semarang City was selected as the research
location due to its diverse population characteris-
tics representing a blend of traditional Javanese
culture and modern urban influences. The persis-
tence of traditional knowledge within this urban
community presents an interesting case study on
the resilience and adaptation of ethnomedical sys-
tems. Various forms of knowledge concerning tra-
ditional medicine are still known, believed in, and
practiced in the daily lives of the community for
both health maintenance and disease treatment.

Objectives

This study aims to examine urban ethnomedi-
cine as an adaptive healthcare system maintained
by women in Semarang City, Indonesia. Specifical-
ly, the study seeks to:

1. Document the diversity of medicinal plants
and their therapeutic applications in house-
hold healthcare;

2. Analyse how women acquire, transmit, and
adapt ethnomedicinal knowledge across gen-
erations within an urban environment;

3. Examine the role of medical pluralism in shap-
ing therapeutic decision-making between tra-
ditional herbal medicine and biomedical
healthcare; and

4. Explore the implications of women’s ethno-
medicinal practices for biocultural conserva-
tion and community health resilience in rap-
idly urbanising settings.
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Literature Review

Ethnobotany is a field of science that studies
the relationship between humans and plants in
cultural, social, and economic contexts (Harshberg-
er 1896). Ethnobotanical studies of medicinal plants
provide insight into how communities use certain
plants as part of traditional healing practices, in-
cluding to manage chronic diseases. In many large
cities, medicinal plants are not only consumed fresh
or in extract form, but are also processed into herb-
al medicines, herbal supplements, or health teas
(Oreagba et al. 2011; Hughes et al. 2021). Although
this practice is growing in popularity, there is still
limited scientific documentation regarding its ef-
fectiveness, safety, and long-term health impacts.

Rapid urbanisation has changed people’s life-
styles, including eating patterns, levels of physi-
cal activity, and levels of exposure to pollution and
stress (Godfrey and Julien 2005). Various diseases
emerge, not only impacting the quality of life of
individuals but also causing significant economic
and social burdens especially in urban environments
(Thakur et al. 2011; Jan et al. 2018). There are various
ways of healing, starting from using medicinal plants
or consulting a doctor. However, most people in
urban areas still choose alternative medicine with
plants. Ethnobotany research is very important to
understand how humans interact with plants, espe-
cially in the context of the use of medicinal plants.

The use of plants for traditional medicines is
one of the ethnobotanical studies (Rini et al. 2017).
Medicinal plants refer to types of plants that are
used in whole or in part, including leaves, stems,
fruit, tubers and roots, for medicinal purposes, raw
materials for medicines or traditional herbal medi-
cines (Daeli 2023). Knowledge about types of me-
dicinal plants and their benefits is passed down
from generation to generation, especially from their
parents. This knowledge is passed down from gen-
eration to generation and is still relevant because
these plants are still used in everyday life. Along
with the development of knowledge and technolo-
gy, knowledge about medicinal plants is increas-
ingly widespread and is still preserved among the
community, especially in urban areas (Pradityo et
al. 2016; Emilda et al. 2017).

METHODOLOGY

This research utilised a qualitative method with
a descriptive ethnobotanical approach. The study

sought to examine community knowledge regard-
ing the utilisation of plants as an alternative treat-
ment within the family sphere, often referred to as
popular medicine, and defined here as healthcare
practices managed within the household, distinct
from formal medical systems or specialised tradi-
tional healers. The research setting was Semarang
City, Central Java, Indonesia. Fieldwork was con-
ducted between 2024 in several purposively se-
lected sub-districts and urban villages represent-
ing diverse socio-economic conditions within the
city, including Mijen, Karangmalang, Jatisari, Lem-
pongsari, Bendan Duwur, Sampangan, Bendan
Ngisor, Gajah Mungkur, Petompon, Bendungan,
and Gunungpati. The selection aimed to capture
variation across different parts of the city. The
study involved 160 informants from diverse age
groups, educational backgrounds, and occupa-
tions (see Tables 1 to 4).

Informant selection was purposive, targeting
women identified within the communities through

Table 1: List of research informants based on gender

S. No. Gender Number of people

1 Female 160
2 Male 0

Total 160

Table 2: List of research informants based on age

S.No. Age (years) No. of Percentage
people  (%)

1 < 30 4 2.50
2 31-40 21 13.13
3 41-50 41 25.63
4 51-60 41 25.63
5 > 60 48 30.00
6 No age information 5 3.13

Total 160 100.00

Table 3: List of research informants based on last
education

S.No. Education Level No. of Percentage
people   (%)

1 Elementary school 38 23.75
2 Junior high school 24 15.00
3 Senior high school 45 28.13
4 Diploma 12 7.50
5 Bachelor degree 11 6.88
6 No Education 30 18.75

Total 160 100.00

Ethno Med, 20(3): 170-189 (2026)
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initial contacts as possessing and actively using
knowledge of medicinal plants for family health-
care. This focus was based on preliminary observa-
tions and existing literature suggesting women are
primary holders of this specific knowledge domain
in many Indonesian contexts. All participants pro-
vided verbal informed consent prior to interviews.

Data collection techniques employed in this
study included participant observation, semi-struc-
tured interviews, and documentation. The obser-
vation phase involved observing home gardens,
plant collection practices (where applicable), rem-
edy preparation processes, and discussions with-
in community settings regarding health and plant
use. Semi-structured interviews were conducted
based on the research questions, exploring plant
names (local and Indonesian), parts used, ailments
treated, preparation methods, perceived efficacy,
and knowledge sources. Interviews were carried
out with 160 female informants possessing diverse
backgrounds in age, education, and occupation.
All female informants interviewed possessed and

shared knowledge regarding the use of plants for
medicinal purposes, particularly at the household
level. Documentation involved gathering support-
ing data for the research, such as photographs of
identified plants and preparations, and review of
relevant local reports or literature. Plant specimens
were identified using standard botanical literature
(Backer and Brink 1980) and comparison with on-
line databases. The collected interview and obser-
vation data were then analysed thematically using
the framework proposed by (Miles et al. 2019), com-
prising data collection, data reduction, data pre-
sentation, and conclusion drawing/verification.
Quantitative ethnobotanical indices, such as Use
Value (UV) or Fidelity Level (FL), were not calcu-
lated in this qualitative study but represent an av-
enue for future quantitative analysis.

RESULTS

Interviews with 160 female informants revealed
a rich repository of ethnomedicinal knowledge.
Approximately 82 plant species were identified as
being utilised for medicinal purposes within the
studied communities in Semarang City. Similar ur-
ban ethnobotanical studies in Indonesia support
this persistence. For instance, in Surakarta, the Gede
Hardjonagoro market hosts 76 species traded as
medicinal plants in urban contexts, with Zingiber
officinale having highest use value (UV) in that
market setting (Santhyami et al. 2024). The most
frequently utilised plant parts were leaves, followed
by rhizomes, fruits, flowers, stems, seed, and sap.
Leaves were the most frequently used species,
consistent with patterns documented in other sur-
veys in Java and Central Java. In the Upper Ben-
gawan Solo region, 88 species were recorded, with
leaves being used in over 50 percent of cases (Nur-
cahyo et al. 2024). In these findings, sap and seeds
appear in some uses, which are less commonly
recorded in many rural surveys. This might reflect
adaptive innovation or cross-cultural borrowing
in a more heterogeneous urban milieu. The urban
environment may foster experimentation and blend-
ing of traditions, as seen in “urban ethnopharma-
cology” literature that emphasises how cities act
as nodes of cultural exchange and plant introduc-
tion (Dutta et al. 2021). Detailed information on the
identified plants, their uses, and preparation meth-
ods is presented in Table 5.

Table 4: List of research informants based on
occupation

S.No. Occupation No. of Percentage
people   (%)

1 Housewife 85 53.13
2 Trader/vendor 12 7.50
3 Farmer 8 5.00
4 Self-employed 7 4.38
5 Private employee 4 2.50
6 Retired civil servant 4 2.50
7 Civil servant (PNS) 2 1.25
8 State-owned enterprise 1 0.63

  employee
9 Social worker 1 0.63
10 Entrepreneur 1 0.63
11 Village head 1 0.63
12 Village secretary 1 0.63
13 Farmer group leader 1 0.63
14 Agricultural extension 1 0.63

  officer
15 Head of Family welfare 1 0.63

  movement (PKK)
16 Village librarian 1 0.63
17 Retired nurse 1 0.63
18 Herbal medicine seller 1 0.63

  (jamu seller)
19 Factory worker 1 0.63
20 Livestock farmer 1 0.63
21 Sanitation worker 1 0.63
22 Bridal makeup artist 1 0.63
23 Unemployed 23 14.38

Total 160 100.00

Ethno Med, 20(3): 170-189 (2026)
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Local Concept of Health and Illness in Semarang
City Society

The concepts of health and illness possess
distinct meanings within the community’s percep-
tion and socio-cultural experiences. This shapes
the concept of health and illness, and how they
define both. According to interviews, they define
that health as a condition where the body func-
tions properly without experiencing health issues.
Conversely, illness is understood as a condition
where the body experiences disturbances or mal-
functions. These definitions suggest that from the
local perspective, health and illness are primarily
viewed through a physical lens.

To address various ailments, residents often
opt for traditional medicine, primarily utilising herb-
al plants. This often serves as the initial choice
before consulting a doctor. This approach is prev-
alent even within the urban context of Semarang
City. When experiencing an illness, the first step
often involves seeking nearby medicinal plants and
processing them into jamu. If the jamu proves ef-
fective, a visit to the doctor may be deemed unnec-
essary. Conversely, if symptoms persist despite
using herbal medicine, medical consultation is
sought. However, based on the experiences shared
by numerous informants, many have reported re-
covery after consuming jamu. Beyond treatment,
herbal plants are also employed preventively.

Meaning and Transmission of Medicinal Plants
Knowledge

The Semarang City community possesses di-
verse knowledge regarding the use of medicinal
plants. Various plants found in the surrounding
environment, often in home gardens (pekarangan),
are utilised for daily needs, including healthcare.
Knowledge inherited from female elders (mothers,
grandmothers) shapes lifelong experiences for sub-
sequent generations. Women (as mothers) uncon-
sciously pass on by providing first aid when their
children are sick. Experience through this action
then inadvertently becomes a habit, imitated by
children and transmitted through cultural inherit-
ance. The transmission of local ethnomedicinal
knowledge persists, even within the urban envi-
ronment. Although land in urban environments is
limited, women still seek traditional medicine as
their main choice. The home garden is their guar-

antee. If there is none, they will buy medicinal plant
materials at the markets. The research findings
demonstrate that despite urban residency, the use
of plants as an alternative for family healthcare
continues to be maintained and preserved, prima-
rily by women.

Types of Plants Used as Medicine

Approximately 82 plant species were identified.
Table 5 provides descriptive details for several
popularly cited plants, highlighting specific prep-
aration methods and associated cultural beliefs (see
Table 5).

 DISCUSSION

Urban Ethnomedicine as an Adaptive Healthcare
System

The documentation of 82 medicinal plant spe-
cies used by women in Semarang demonstrates
that urbanisation does not necessarily diminish
ethnomedicinal knowledge. Instead, urban ethno-
medicine operates as an adaptive healthcare sys-
tem in which inherited knowledge is retained, mod-
ified, and combined with new information. A 2025
study in urban Khyber Pakhtunkhwa likewise
found that medicinal-plant knowledge remained
active despite greater access to allopathic servic-
es because cost, familiarity, and perceived effec-
tiveness shaped therapeutic choice (Ullah et al.
2025). Urbanisation appears to reorganise ethno-
medicine rather than simply erode it.

The number of species recorded in Semarang
should be interpreted as an indicator of social and
commercial connectivity, not only botanical rich-
ness. Urban markets connect collectors, traders,
household users, and plant materials originating
beyond the city. Research in Harare documented
64 identified medicinal species across urban mar-
kets and showed that trade sustained cultural use
and livelihoods while creating conservation con-
cerns because roots and bark were frequently har-
vested (Muvengwi and Mbiba 2025). In Semarang,
home gardens, neighbourhood exchange, and
market purchasing similarly broaden access. How-
ever, this flexibility may conceal ecological depen-
dence on distant source areas; urban availability
should not be equated with sustainable supply.
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Recent scholarship suggests that medicinal 
knowledge in cities is produced through cultural 
interaction and selective hybridisation. In Mete-
ma, differences and overlaps among Amhara, 
Agew, and Gumuz repertoires showed that medic-
inal knowledge remains culturally differentiated 
within a shared environment (Tadesse et al. 2025). 
A review of Nigerian ethnobotanical research like-
wise demonstrated that plant use is inseparable 
from cultural beliefs, historical trajectories, and 
uneven knowledge transmission (Rafiu et al. 2025). 
Semarang’s metropolitan setting may facilitate com-
parable exchanges among migrants, residents, herb-
al vendors, digital media users, and health work-
ers. The resulting system is a negotiated body of 
knowledge capable of absorbing new materials and 
explanations.

Adaptation is also visible in therapeutic scope. 
Women reported remedies for common complaints 
as well as hypertension, diabetes, high cholester-
ol, gout, kidney disorders, and supportive care for 
serious illnesses. Flores et al., (2025) recorded 93 
species used for 93 conditions in Philippine com-
munities, while Wang et al., (2025) documented 
338 species and diverse preparation practices in 
China. Such breadth does not establish clinical 
efficacy. Rather, it shows that traditional medicine 
is being repositioned to address contemporary dis-
ease burdens, especially chronic conditions requir-
ing affordable long-term management. The critical 
issue is how users assess risk and decide when 
professional treatment is necessary.

Women’s central role strengthens this adap-
tive capacity because knowledge is embedded in 
caregiving, food preparation, gardening, and first-
response treatment. Research in Morocco found 
substantial herbal use among pregnant and post-
partum women, driven partly by accessibility and 
affordability, while also highlighting safety con-
cerns (Bouqoufi et al. 2025). A 2026 review from 
Tanzania documented extensive plant use for ma-
ternal conditions but stressed that cultural salience 
must be evaluated alongside evidence of efficacy 
and toxicity (Omary et al. 2026). These studies sup-
port the interpretation of Semarang women as ac-
tive health managers, yet caution against romanti-
cising household knowledge. Adaptation is bene-
ficial only when experience is accompanied by in-
formation on dosage, contraindications, interac-
tions, and referral thresholds.

Urban resilience is also constrained by envi-
ronmental change. Takubessi et al. (2025) showed
that climate change may alter medicinal-plant dis-
tribution, productivity, and concentrations of bio-
active compounds, affecting access and therapeu-
tic consistency. Research among the Tujia people
likewise emphasised that documentation must be
linked to cultural safeguarding and sustainable use,
rather than treated only as a catalogue for drug
development (Xie et al. 2025). For Semarang, home
gardens and community herbal spaces are small-
scale health infrastructures: they conserve living
materials, support intergenerational learning, and
reduce dependence on commercial supply chains.

Taken together, recent literature supports a crit-
ical interpretation of urban ethnomedicine as a plu-
ral, adaptive, but uneven system. It can strength-
en household autonomy and preserve biocultural
knowledge, yet it may also reproduce safety un-
certainties, unequal access to reliable information,
and ecological pressures displaced beyond the city.
The Semarang case shows how women sustain
this system through decisions connecting gardens,
markets, family memory, digital information, and
biomedical services. Urban ethnomedicine should
therefore be understood neither as a residual tradi-
tion nor as an uncomplicated alternative to mod-
ern healthcare, but as a negotiated strategy whose
public-health value depends on validation, sus-
tainable sourcing, and dialogue between knowl-
edge holders and healthcare professionals.

Comparison with Previous Ethnobotanical
Studies: Beyond Species Richness

Although ethnobotanical studies often com-
pare communities by counting recorded species,
species richness alone is an incomplete measure
of the vitality or complexity of a medicinal knowl-
edge system. The 82 medicinal species document-
ed in Semarang are important, but their analytical
value lies in how plants are selected, combined,
prepared, transmitted, and positioned within house-
hold healthcare. Misganaw et al. (2025) recorded
112 medicinal species in northwestern Ethiopia,
whereas Lulesa et al. (2025) documented a sub-
stantial indigenous pharmacopoeia in the Yem
Zone. These inventories confirm botanical rich-
ness, but they also show that cultural importance
cannot be inferred from species totals without con-
sidering consensus, accessibility, disease catego-
ries, and patterns of knowledge ownership.
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The Semarang findings should therefore be 
interpreted through functional and cultural diver-
sity. Leaves were the most frequently used plant 
part, yet women also used rhizomes, fruits, flow-
ers, seeds, sap, and multi-ingredient formulations. 
Such diversity reflects differentiated understand-
ings of extraction, taste, dosage, route of adminis-
tration, and suitability for particular family mem-
bers. Flores et al. (2025) used Use Value, Fidelity 
Level, and Informant Consensus Factor to distin-
guish frequently mentioned plants from those 
strongly associated with particular ailments, while 
Wang et al. (2025) used citation-based indices to 
identify culturally important species. These ap-
proaches reveal a limitation of the present qualita-
tive study: all 82 species contribute to the invento-
ry, but they may not carry equal therapeutic, sym-
bolic, or practical significance.

Cross-study comparison must also account for 
differences in sampling and research design. A larg-
er species list may result from a larger or more heter-
ogeneous sample, longer fieldwork, market inclu-
sion, broader illness categories, or stronger botan-
ical verification. Rafiu et al. (2025) showed that eth-
nobotanical research patterns in Nigeria remain 
uneven across regions, cultural groups, and re-
search themes, making simple numerical compari-
son potentially misleading. The Semarang inven-
tory was generated from 160 women across sever-
al urban neighbourhoods and therefore reflects 
household knowledge distributed across age, oc-
cupation, and socio-economic background. It can-
not be directly ranked against studies based only 
on specialist healers, a single market, or a compact 
rural community.

Urban markets further complicate comparison 
because they expand plant availability beyond lo-
cal ecology. Zhang et al. (2025) documented 78 
species at the Jin San Jiao Agricultural Market and 
demonstrated that markets function simultaneously 
as commercial sites, biodiversity reservoirs, and 
spaces for transmitting knowledge under urbani-
sation. In Semarang, purchasing ingredients allows 
women to continue preparing remedies even when 
home-garden space is limited. However, market 
access can inflate apparent local richness by in-
corporating plants cultivated or collected else-
where. Species richness in an urban study should 
thus be read as a product of ecological resources, 
mobility, trade networks, and cultural exchange 
rather than as a direct reflection of vegetation within 
the city.

The therapeutic breadth of the Semarang rep-
ertoire is equally important. Plants were used not
only for coughs, fever, digestive problems, and
minor injuries, but also for hypertension, diabetes,
hypercholesterolaemia, kidney disorders, gout,
reproductive health, and supportive cancer care.
Xie et al. (2025) found that many culturally impor-
tant Tujia medicinal plants were also edible and
readily accessible, indicating that everyday avail-
ability can be more influential than taxonomic rari-
ty.  Almeida et al. (2025) further demonstrated that
perceived availability of medicinal resources af-
fects how communities evaluate disease risk. These
findings help explain why common plants remain
central in Semarang: their value lies in repeated
accessibility and incorporation into routine care,
not merely in pharmacological uniqueness.

Nevertheless, frequent citation and long-stand-
ing use should not be equated automatically with
safety or clinical effectiveness. Barroso et al. (2026)
compared culturally prioritised plants in Angola
with pharmacological literature and identified both
areas of convergence and major evidence gaps.
Inta et al. (2026) reached a similar conclusion in a
review of Thai remedies for haemorrhoids: quanti-
tative ethnobotanical importance can identify prom-
ising candidates, but traditional prominence does
not guarantee efficacy, appropriate dosage, or ab-
sence of toxicity. This distinction is especially rel-
evant because several Semarang remedies were
reported for serious chronic diseases. The find-
ings should therefore be presented as evidence of
culturally meaningful therapeutic practice, not as
confirmation of biomedical effectiveness.

Taken together, comparison beyond species
richness changes the contribution of this study.
The central finding is not simply that Semarang
women know 82 medicinal plants, but that they
sustain a functionally diverse and adaptive reper-
toire through home gardening, market exchange,
intergenerational learning, and experimentation with
complex formulations. The novelty of the Sema-
rang case lies in the interaction between botanical
diversity, women’s household authority, urban
supply networks, and an expanding chronic-dis-
ease burden. Comparative ethnobotany is most
informative when it examines these relationships
while acknowledging methodological differences,
unequal cultural importance among species, re-
source availability, and evidence gaps.
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Women’s Role as Custodians and Innovators of 
Ethnomedicinal Knowledge

One of the most significant findings of this 
study concerns the central role of women in main-
taining urban ethnomedicinal systems. Women are 
not merely users of medicinal plants but act as 
custodians, educators, processors, and decision-
makers responsible for household healthcare. Their 
knowledge extends from identifying medicinal spe-
cies and cultivating home gardens to preparing 
jamu and selecting appropriate therapeutic strate-
gies. Recent ethnobiological scholarship increas-
ingly recognises women as central actors in sus-
taining biocultural diversity through everyday 
healthcare practices rather than passive transmit-
ters of inherited traditions (Bussmann et al. 2025; 
Odonne and Zank 2026).

Medical anthropology has long recognised 
women’s domestic responsibilities as fundamen-
tal to community healthcare systems. However, the 
present findings demonstrate that women’s con-
tribution extends beyond caregiving. Women func-
tion as health brokers who continuously negoti-
ate between inherited knowledge, biomedical ad-
vice, digital information, and previous therapeutic 
experience when selecting appropriate treatments. 
Similar findings have recently been reported in eth-
nopharmacological studies showing that women 
integrate traditional remedies with biomedical rec-
ommendations according to accessibility, afford-
ability, and perceived effectiveness (Bouqoufi et 
al. 2025; Omary et al. 2026). This illustrates that 
women’s agency lies not only in preserving knowl-
edge but also in evaluating and adapting thera-
peutic practices.

Knowledge transmission remains predominant-
ly matrilineal through observation, repeated prac-
tice, and participation in everyday healthcare ac-
tivities. Mothers and grandmothers rarely provide 
formal instruction; instead, medicinal knowledge 
becomes embodied through routine caregiving. 
Recent discussions in the Journal of Ethnobiolo-
gy and Ethnomedicine emphasise that experiential 
learning is among the most resilient mechanisms 
for maintaining traditional ecological knowledge 
because it links ecological observation with daily 
social practice (Fernández-Llamazares and Teixi-
dor-Toneu 2025; Prakofjewa et al. 2026). Such pro-
cesses enable younger generations to reinterpret 
rather than merely reproduce inherited traditions.

An equally important finding concerns wom-
en’s role as innovators. Informants frequently
modified herbal formulations by incorporating new-
ly available plant species, adjusting preparation
methods, and integrating information from markets,
social media, and healthcare professionals. Rather
than indicating cultural erosion, these innovations
demonstrate adaptive knowledge systems capa-
ble of responding to changing urban environ-
ments. Recent international debates similarly ar-
gue that local knowledge should be understood
as dynamic and continually reconstructed through
interactions with broader social and scientific net-
works (Pieroni et al. 2025; Reyes-García et al. 2025).

Urbanisation further strengthens this adaptive
process because women increasingly access digi-
tal health information, commercial herbal products,
and public-health campaigns while maintaining
household traditions. Nevertheless, contemporary
ethnopharmacology cautions that cultural impor-
tance alone does not guarantee safety or efficacy.
Herbal remedies require continued pharmacologi-
cal validation, particularly regarding dosage, tox-
icity, and herb–drug interactions (Tadesse et al.
2025; Schultz et al. 2026). Consequently, future
public-health programmes should encourage col-
laboration among women knowledge holders, eth-
nobotanists, pharmacologists, and healthcare pro-
fessionals rather than positioning traditional med-
icine in opposition to biomedical care.

Collectively, the Semarang findings demon-
strate that women simultaneously function as car-
egivers, educators, innovators, and cultural medi-
ators. Their contribution extends beyond conserv-
ing medicinal plant knowledge toward maintaining
adaptive urban healthcare systems capable of re-
sponding to environmental, epidemiological, and
social change. Strengthening women’s participa-
tion in biodiversity conservation, community health
promotion, and policy development will therefore
be essential for sustaining Indonesia’s urban bio-
cultural heritage and achieving more inclusive and
resilient healthcare systems.

Knowledge Transmission and Medical Pluralism

The findings reveal that traditional medicine
remains the first therapeutic option for many house-
holds in Semarang. Herbal remedies are commonly
used before biomedical consultation, particularly
for common illnesses, while professional medical
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care is generally sought when symptoms persist 
or become severe. This therapeutic sequence il-
lustrates medical pluralism, whereby individuals 
strategically navigate between traditional and bio-
medical systems rather than treating them as mu-
tually exclusive. Recent ethnobiological research 
argues that such pluralism reflects adaptive health-
care behaviour rooted in cultural trust, economic 
rationality, and accumulated treatment experience 
(Bussmann et al. 2025; Prakofjewa et al. 2026).

Knowledge transmission is central to sustain-
ing this pluralistic system. In Semarang, medicinal 
knowledge is transmitted primarily through moth-
ers and grandmothers during routine caregiving, 
food preparation, and home-garden management. 
Similar intergenerational learning has recently been 
documented in Indigenous and local communities 
where experiential learning remains more influen-
tial than formal instruction (Fernández-Llamazares 
and Teixidor-Toneu 2025; Odonne and Zank 2026). 
These studies emphasise that knowledge trans-
mission should be viewed as an active social pro-
cess in which younger generations reinterpret in-
herited practices according to contemporary health 
challenges.

Medical pluralism also evolves through knowl-
edge hybridisation. Women increasingly combine 
ancestral knowledge with information obtained 
from health professionals, pharmacies, social me-
dia, and digital health platforms. Rather than weak-
ening traditional medicine, this interaction frequent-
ly improves household capacity to evaluate treat-
ment options. Recent discussions in Frontiers in 
Pharmacology argue that integrative knowledge 
systems strengthen community resilience when 
traditional knowledge is critically combined with 
scientific evidence and appropriate clinical guid-
ance (Omary et al. 2026; Schultz et al. 2026).

Another important implication concerns chron-
ic disease management. Informants reported that 
herbal medicine is frequently used alongside bio-
medical treatment for hypertension, diabetes, hy-
percholesterolaemia, and other long-term illness-
es. Comparable observations have been reported 
in recent ethnopharmacological studies showing 
that patients often integrate herbal therapies with 
prescribed medicines because they perceive com-
plementary benefits, lower costs, and stronger cul-
tural acceptability (Bouqoufi et al. 2025; Tadesse et 
al. 2025). Nevertheless, these studies also highlight

the need for pharmacological validation and care-
ful monitoring of potential herb–drug interactions.

Urbanisation does not eliminate pluralistic
healthcare but reshapes the mechanisms through
which knowledge circulates. Markets, migrant net-
works, community organisations, and digital com-
munication accelerate the exchange of therapeutic
information while simultaneously exposing house-
holds to misinformation. Recent analyses in Jour-
nal of Ethnobiology and Ethnomedicine emphasise
that resilient knowledge systems depend not only on
preserving traditions but also on strengthening criti-
cal health literacy, documentation, and collaboration
between local knowledge holders and researchers
(Pieroni et al. 2025; Reyes-García et al. 2025).

From a medical anthropology perspective, plu-
ralistic healthcare should therefore be interpreted
as pragmatic decision-making rather than ideolog-
ical preference. Households continually evaluate
accessibility, affordability, previous treatment out-
comes, perceived risks, and illness severity before
selecting appropriate therapies. Such flexibility
demonstrates that traditional medicine remains
embedded within broader urban healthcare sys-
tems rather than existing outside them. The Sema-
rang findings therefore support contemporary de-
bates in ethnobiology and ethnopharmacology
that recognise traditional medicine as a dynamic,
adaptive, and socially negotiated component of
resilient urban healthcare systems.

Biocultural Conservation and Public Health
Implications

The findings extend beyond ethnobotanical
documentation by demonstrating that urban me-
dicinal plant use represents an important form of
biocultural conservation linking biodiversity, cul-
tural identity, and public health. Recent syntheses
argue that conserving medicinal plants without
simultaneously safeguarding the knowledge sys-
tems that sustain their use provides only partial
conservation outcomes. Indonesian ethnobotani-
cal evidence similarly highlights the need to inte-
grate community participation, pharmacological
validation, and ethical knowledge governance with-
in conservation programmes (Febriyanti et al. 2026).

Home gardens function as living repositories
of both biological diversity and cultural memory.
They maintain medicinal species while supporting
intergenerational learning through everyday prac-
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tice. Recent discussions on medicinal keystone 
species emphasise that culturally important plants 
contribute simultaneously to ecosystem resilience, 
healthcare security, and cultural continuity within 
a One Health framework (Rapinski et al. 2026). 
Consequently, urban home gardens should be rec-
ognised as health infrastructure rather than merely 
private green spaces.

Rapid urbanisation nevertheless threatens bio-
cultural resilience through land-use change, de-
clining green spaces, commercialisation of herbal 
resources, and reduced opportunities for knowl-
edge transmission. Forward-looking ethnobiolo-
gy proposes collaborative conservation involv-
ing local communities, researchers, and policy 
makers rather than focusing only on documenting 
disappearing traditions (Fernández-Llamazares and 
Teixidor-Toneu 2025).

From a public-health perspective, integrating 
scientifically validated traditional medicine into 
primary healthcare may strengthen preventive 
health programmes. However, recent contributions 
in Frontiers in Pharmacology emphasise that suc-
cessful integration requires evidence of safety, 
dosage, efficacy, equitable benefit-sharing, and 
recognition of local knowledge holders rather than 
pharmacological evidence alone (Omary et al. 2026; 
Schultz et al. 2026). This supports a model in which 
ethnomedicine complements rather than replaces 
biomedical healthcare.

Digital documentation, participatory mapping, 
and community-led databases increasingly con-
tribute to safeguarding traditional knowledge. Re-
cent work in Journal of Ethnobiology and Ethno-
medicine argues that digital innovation should 
strengthen community control over knowledge 
rather than facilitate extraction or inappropriate 
commercialisation (Silva 2026).

The Semarang findings therefore contribute 
directly to SDG 3, SDG 5, SDG 11, and SDG 15 by 
demonstrating that women, medicinal plants, and 
community knowledge constitute interconnected 
components of resilient urban health systems. Bio-
cultural conservation should consequently be 
understood not only as environmental protection 
but also as an investment in preventive health-
care, social resilience, and sustainable urban de-
velopment. Such an approach is increasingly rec-
ognised across ethnobiology and ethnopharma-
cology as essential for achieving equitable and 
sustainable health futures.

Novelty and Contribution of the Present Study

This study makes several important contribu-
tions to contemporary ethnobotanical scholarship.
First, unlike many previous Indonesian ethnobo-
tanical studies that primarily document medicinal
plant inventories, this research integrates botani-
cal diversity with gender, knowledge transmission,
and healthcare decision-making within an urban
context. Second, the documentation of 82 medici-
nal plant species demonstrates that urbanisation
does not inevitably erode traditional knowledge
but instead creates opportunities for adaptive in-
novation and knowledge hybridisation. Third, the
study highlights women’s central role not only as
custodians of ethnomedicinal knowledge but also
as active innovators who continually negotiate
between inherited traditions and contemporary
healthcare systems.

Collectively, these findings contribute to broad-
er debates in urban ethnobotany, medical anthro-
pology, and public health by demonstrating that
ethnomedicine remains a living, adaptive, and so-
cially embedded healthcare system capable of sup-
porting household resilience under conditions of
rapid urban transformation.

CONCLUSION

This study demonstrates that urban ethnomed-
icine remains a dynamic and adaptive healthcare
system sustained primarily by women in Sema-
rang City despite rapid urbanisation and socio-
economic transformation. The documentation of
82 medicinal plant species illustrates not only the
richness of local ethnobotanical knowledge but
also the capacity of women to maintain, reinter-
pret, and innovate traditional healthcare practices
through home gardening, herbal preparation, in-
tergenerational knowledge transmission, and en-
gagement with biomedical services. Rather than
functioning as a residual cultural tradition, urban
ethnomedicine represents a form of medical plural-
ism in which households strategically combine tra-
ditional herbal medicine with formal healthcare ac-
cording to illness severity, accessibility, affordabil-
ity, and accumulated therapeutic experience. The
findings further demonstrate that women play
multiple roles as custodians, educators, innova-
tors, and health brokers who actively negotiate
between ancestral knowledge, contemporary health
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information, and changing urban environments.
Consequently, medicinal plant knowledge should
be recognised not only as an element of cultural
heritage but also as a valuable resource for strength-
ening community health resilience, preventive
healthcare, and sustainable urban development.
At the same time, the study highlights the impor-
tance of integrating ethnobotanical documenta-
tion with pharmacological validation, safety as-
sessment, conservation of medicinal plant resourc-
es, and ethical governance of traditional knowl-
edge. Future research should complement qualita-
tive ethnobotanical documentation with quantita-
tive indices, pharmacological and toxicological in-
vestigations, and longitudinal studies examining
how urbanisation, digital information, environmen-
tal change, and intergenerational learning contin-
ue to reshape ethnomedicinal knowledge. Strength-
ening women’s participation in biodiversity con-
servation, community-based healthcare initiatives,
and evidence-informed public health programmes
will be essential for safeguarding urban biocultur-
al heritage while promoting resilient, inclusive, and
sustainable healthcare systems in rapidly urbanising
societies.

     RECOMMENDATIONS

Based on the findings, several recommenda-
tions can be proposed to strengthen the sustain-
ability of women’s ethnomedicinal knowledge in
Semarang City. First, it is essential to continue doc-
umenting and preserving women’s traditional
knowledge of medicinal plants through collabora-
tive efforts between local universities, cultural in-
stitutions, and community organisations. This ini-
tiative would safeguard valuable information that
risks being lost amid rapid urbanisation. Second,
promoting urban home gardens and community
herbal spaces can ensure continued access to
medicinal plants, enhance biodiversity, and sup-
port environmentally friendly urban planning.
Third, integrating verified traditional practices, such
as jamu preparation and preventive herbal use, into
public health initiatives could improve community
health while promoting the safe and evidence-
based use of herbal medicine. Fourth, empowering
women through training and local workshops is
crucial to strengthen their role as primary custodi-
ans and educators of traditional medicine, ensur-
ing intergenerational transmission of knowledge.
Furthermore, scientific validation and quality con-

trol of frequently used plants such as Zingiber
officinale and Curcuma longa are recommended to
substantiate efficacy and safety. These findings
underscore the critical need for further research
(including quantitative analysis and pharmacolog-
ical validation), conservation efforts focused on
urban medicinal plants and associated traditional
knowledge, and culturally appropriate integration
within broader public health frameworks. Docu-
menting and supporting this living biocultural her-
itage is vital for community well-being and the sus-
tainable management of plant resources relevant
to agriculture and natural resource conservation.
Finally, policymakers should recognise urban eth-
nobotanical practices as part of Indonesia’s bio-
cultural heritage by providing legal protection,
supporting sustainable markets, and promoting the
integration of traditional medicine into formal
healthcare systems.

LIMITATIONS  OF  THE  STUDY

Several limitations should be acknowledged.
The exclusive focus on female informants, while
justified by the study’s aim, means male perspec-
tives on traditional medicine use were not cap-
tured. The study relied on informant recall, which
may be subject to bias. While efforts were made to
identify plants accurately using available resourc-
es, comprehensive taxonomic verification includ-
ing voucher deposition in a recognised herbarium
(as described in the Methods section) is essential
for reproducibility. The qualitative nature of the
study precludes statistical analysis of use patterns,
and future research could employ quantitative
methods (for example, calculating UV/FL) to as-
sess the relative importance of different species
and uses. The geographical scope was limited to
specific areas within Semarang, and findings may
not be generalisable to the entire city or other ur-
ban contexts without further investigation.
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