“ frontiers ‘ Frontiers in Sustainable Food Systems

‘ @ Check for updates

OPEN ACCESS

EDITED BY
Bikash Baral,
University of Helsinki, Finland

REVIEWED BY

Maroof Ali,

Chinese Academy of Sciences (CAS), China
Shreehari Bhattarai,

Agriculture and Forestry University, Nepal

*CORRESPONDENCE

Shi Shi
shis@scau.edu.cn

Dafang Cui
cuidf@scau.edu.cn

RECEIVED 13 August 2023
ACCEPTED 08 September 2023
PUBLISHED 28 September 2023

CITATION

Khadka D, Paudel HR, Luo B, Ding M, Basnet N,
Bhatta S, Aryal PC, Kunwar RM, Cui D and Shi S
(2023) Edible oil-producing plants in the Sinja
Valley, Jumla, Nepal.

Front. Sustain. Food Syst. 7:1276988.

doi: 10.3389/fsufs.2023.1276988

COPYRIGHT

© 2023 Khadka, Paudel, Luo, Ding, Basnet,
Bhatta, Aryal, Kunwar, Cui and Shi. This is an
open-access article distributed under the terms
of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted which
does not comply with these terms.

Frontiers in Sustainable Food Systems

Type Original Research
PUBLISHED 28 September 2023
pol 10.3389/fsufs.2023.1276988

Edible oil-producing plants in the
Sinja Valley, Jumla, Nepal

Dipak Khadka'?*, Hem Raj Paudel*, Binsheng Luo®,

Mingyan Ding®, Neha Basnet?, Sijar Bhatta?’,

Prakash Chandra Aryal®*, Ripu M. Kunwar®, Dafang Cui'* and
Shi Shit*

tGuangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm,
College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou, China,
2Environmental Science Program, Golden Gate International College, Kathmandu, Nepal, *Environment
Protection and Study Center, Kathmandu, Nepal, “National Herbarium and Plant Laboratories, Lalitpur,
Nepal, °Lushan Botanical Garden, Chinese Academy of Sciences, Lushan, Jiangxi, China, ®Shunde
Polytechnic, Foshan, China, ’Central Department of Environmental Science, Tribhuvan University,
Kathmandu, Nepal, éEthnobotanical Society of Nepal, Kathmandu, Nepal

The indigenous people of Nepal have accumulated knowledge of plants and their
uses spanning millennia of oral history, but the current sociodemographic trend
threatens the transition of this knowledge. Recording the uses and knowledge
of these plants is therefore imperative for revitalizing the traditions and culture
and the sustainable use and availability of plant species. We interviewed a total
of 80 Sinja Valley residents. We calculated the relative frequency of citations
(RFC) of recorded edible oil plants. Using the Kruskal-Wallis test and the Wilcoxon
test for gender, the difference in the use of edible oil plants mentioned by age
group, education level, and occupation of the respondents was determined. These
interviews yielded knowledge on 13 different edible oil-producing plant species
(EOPPs) including nine indigenous species and six collected from the wild. EOPPs
helped effectively treat 19 disorders with Prunus mira being considered a very
good treatment for gastritis. Prinsepia utilis was the most common and frequently
used (RFC = 0.99) edible oil-producing plant. Most respondents reported that
oil-producing and oil-consuming cultures vary and are decreasing among Sinja
Valley residents. The locals were subsistence farmers, and the edible oils for
their household purposes were prepared using traditional knowledge. However,
the tradition is scourged by commercially-available tawdry oil. In rural areas, the
knowledge of edible oil-producing plants has been decimated due to outmigration
and sociocultural transformation. Edible oil production from indigenous plants
should continue for the culture and conservation of rural livelihood.

KEYWORDS

edible oil, ethnobotany, medicinal plants, oil plants, traditional knowledge

1. Introduction

Population growth and increased purchasing power have recently fueled the
consumption of edible oil in the world (Wen et al., 2023), and the most popular edible
oils are plant-based (Ju et al., 2023). Plant oil is a pollution-free renewable resource, and
contains a variety of fatty acids and micronutrients that are beneficial to human health
(Kumar et al., 2016). In Nepal, plant oil also plays an important role in people’s daily life,
however, the arduous task of plant oil production is primarily undertaken by a small number
of rural individuals, and as a result, the country currently relies on imports from other
countries for ~83% of its oil supply (Pokhrel, 2020). Few studies on edible oil-producing
plants (EOPPs) in Nepal have been reported, in 1992, International Development Research
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Centre (INDRC) has recorded nine native EOPPs (Thomas et al.,
1992). In 2018, Pokhrel and Gauchan (2018) recorded eight
EOPPs, while Neupane and Gotame (2018) recorded 26 edible
and non-edible oil seed plants. The demand for plant oil is
flourishing in Nepal, however, the lack of information on the
resource base, production volume, traditional uses, processing
methods and conservation efforts of native edible oil-producing
plants has led to an unfair market situation. In this regard,
the research and conservation of edible EOPPs can help in the
sustainable utilization of local resources, the creation of a fair
market, and the reduction of dependence on imported edible oil,
which contributes to supporting growing local economies, the
national GDP, and food security (Olabisi et al., 2021). By cataloging
the potential edible oil resources, resource-rich sites are better
preserved, associated knowledge is conserved, and methods for the
sustainable production and marketing of edible oils are developed
(Jinadasa et al., 2022).

The Jumla district is one of the remote, rural, and rugged-
terrain mountainous districts of western Nepal with severe food
shortages and rapid urbanization (DOHS, 2022). Locals extract oil
from edible plant oil seeds using local and traditional technologies
(Kharel et al., 2021). Access to market oil has been made easy by
the construction of roads and the expansion of transport access,
reducing people’s dependence on native oil-producing plants. Many

10.3389/fsufs.2023.1276988

households have abandoned the cultural practice of using native
plants to produce edible oils due to reliance on commercial oils
(Baral et al., 2021). The native oil seeds have both edible and
pharmacologlcal value, providing greater financial benefits to the
locals and reducing their dependence on market oil if they can find
a market for their sale. In this regard, we compiled an inventory of
EOPPs, cataloged indigenous and traditional knowledge regarding
their utilization and conservation, and devised sustainable use
strategies. We hypothesized that better conservation and utilization
of edible plants and oil would promote local biodiversity and
livelihoods, given that better economic opportunities for people
could reduce migration and land-use change. Given the historical
and contemporary culture (UNESCO, 2008), we hypothesize that
the Sinja Valley, Jumla District holds rich EOPPS knowledge, but
this knowledge is imperiled. Due to socioeconomic transformation
and climate change, knowledge regarding plant utilization, and
conservation has diminished (Kunwar et al., 2016).

Some of the edible and medicinal plants related research in
Jumla includes Gautam et al. (2022) on Marshi rice (Oryza sativa
var. japonica), Timmermann and Smith-Hall (2019) on commercial
medicinal plants, Gyawali and Paudel (2017) on plants used in
ethno-veterinary practices, Atreya and Kafle (2016) on production
market and value chain of Apple of Jumla, Joshi et al. (2011) on
phytochemical extraction of some medicinal plants, Kunwar et al.
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Physiographic location and DEM map of study area.
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(2006) on plants used in ethnomedicine, Manandhar (1986) on
ethnobotany. However, the research on edible oil, its resources,
and that from the remote district of Jumla is limited. Therefore,
to fill this gap, we designed a study on the EOPPs of Sinja
Jumla. Our study aimed to catalog the EOPPs of Jumla Valley,
cross-cultural knowledge associated with them, traditional oil
extraction knowledge, and medicinal values of and discuss EOPPs
conservation. Our study helps to raise concern on EOPPs and
support EOPPs conservation. Our study also shows an alternative
option for reducing edible oil dependency on edible market oil.
People will follow the modern methods for cultivating these
plants and producing more oil to improve their economy and the
country’s economy (Taleuzzaman et al., 2022).

2. Materials and methods
2.1. Study area

The study area, Sinja Valley, is located in Jumla District, Karnali
Province, Nepal, at 81° 58’ 43.1” E and 29° 13’ 45.56” N (Figure 1).
In this valley, there are two rural municipalities: Sinja and Kanaka-
Sundari. Sinja Valley is located between 2,100 and 4,000 m above
sea level. The valley covers 378.59 km? and has a temperate climate.
The Sinja river flows from the valley’s middle, as it is one of
Nepal’s historical sites that contains artifacts of the 12th—15th
century Khas Kingdom (UNESCO, 2008). This region, home to the
Khas people, is the birthplace of Nepal’s official language, Nepali.
Even though the area was the center of medieval Nepali culture,
it is now relatively isolated, with limited transportation facilities
and motorized roads. During the rainy season (26 February—23
October), the average rainfall in Jumla is 12.7 mm per month, and
the temperature ranges between 10 and 21.11°C (Dhakal et al,
2020). This area’s clayey, moist soil is renowned for its high calcium,
magnesium, phosphorus, and copper content (Khadka et al., 2019).
In the past, most people used to go to Dullu Dailekh during the
winter to avoid cold. This culture has changed due to increased
transportation facilities, market facilities, abandoning agricultural
practices, and changing environmental conditions; fewer people go
to Dullu and take medicinal and farm products, including EOPPs
products, to sell them. Instead of Dullu now, more people go to
Kohalpur, Nepalgunj, Surkhet, and Kathmandu during the winter.

2.2. Data collection

Between August and September 2021, semi-structured
interviews were conducted to collect data and information
regarding the distribution, utilization, and conservation of EOPPs.
Gender, age groups, education level, and occupation were taken as
the variables for data collection and analysis. Prior to the interview,
consent was obtained orally from each respondent and from the
municipality and district authorities. The International Society
of Ethnobiology (2006) ethical guidelines were followed when
collecting and analyzing the data and information.

We followed settlement based random sampling methods using
mature individual for selecting the 80 residents of Sinja Valley
Jumla for the interview in which 49 (61.25%) were male and 31
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TABLE 1 Demographic profile of the respondents.

Variables Description  Totalrespondents Frequency
(N = 80)

Age >20 3 3.75%
20-29 12 15%
30-39 17 21.25%
40-49 23 28.75%
50-59 9 11.25%
60-69 12 15%
70-79 4 5%

Gender Male 49 61.25%
Female 31 38.75%

Education Primary 24 30%
Secondary 17 21.25%
Higher secondary 4 5%
University 5 6.25%
Illiterates 30 37.5%

Occupations| Agriculture 63 78.75%
Business 11 13.75%
Officer 2 2.5%
Teacher 3 3.75%
Wage labor 1 1.25%

(61.25%) were female (38.75%).The age of the respondents ranged
from 19 to 79 years old. Most respondents were 40-49 (n =
23, 28.75%), followed by those aged 30-39 (n 17, 21.25%).
Most respondents (n = 30, 37.5%) were illiterate. Agriculture

accounted for the majority of household income in the area,
63 (78.75%), followed by non-timber forest products (NTFP)
businesses (Table 1). The locals used to sell the collected forest
products for their livelihood.

The interview gathered information about the EOPPs’ local
names and uses. The information sought in the semi-structured
interview concerned (1) the distribution and abundance of EOPPs,
(2) the population status of EOPPs, and (3) the traditional
knowledge of EOPP identification and conservation. To identify
and determine the scientific names of the plants, we consulted
the flora of Nepal and other online databases (https://www.
gbif.org; http://www.theplantlist.org). The voucher specimen was
collected, photographed, and compared with specimens housed
at the National Herbarium and Plant Laboratories (KATH) in
Godawari, Lalitpur, Nepal, for identification, validation, and
herbarium purpose.

2.3. Data analysis

FC/N, each species’ relative

Using the function RFC
frequency (RFC) was calculated to determine their importance in
edible oil production (Tardio and Pardo-de-Santayana, 2008). FC
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TABLE 2 List of plants with their major morphological and taxonomical features.

Scientific name Habitat

Type

Habit Taxonomic features

wild

Native

Prunus mira Koehne Rosaceae

Deciduous trees, leaves narrowly ovate to elliptic or oblong,
crenate, endocarp smooth, with shallow furrows, without pits

Tree

Prunus armeniaca L. Rosaceae wild Native

Tree Deciduous trees, leaves broadly ovate to orbicular-ovate, crenate,
endocarp globose or ellipsoid, compressed laterally, with keel like

ribs on ventral side, surface scabrous or smooth

Juglans regia L. Juglandaceae wild Native

Tree Leaflets abaxially glabrous except in axils of mid vein and
secondary veins, margin entire to minutely serrulate; nuts
4-chambered at base; husk irregularly dehiscent into four valves,

shell wrinkled, without prominent ridges

Prinsepia utilis Royle Rosaceae wild Native

Shrub Spines leafy, rarely leafless; flowers in racemes, rarely solitary or

fascicled; stamens more than 10, in several whorls

Cannabis sativa L. Cannabaceae wild Native

Shrub Plants erect; stems furrowed but without six ridges or wings;
leaves alternate or opposite on basal parts of plants, pinnately
compound; stems, branchlets, and petioles scabrous but without
rigid 2-armed stalked hairs; female inflorescences erect, not

conelike

Brassica campestris Hegetschw. | Brassicaceae Cultivated Introduced

Herb Plant is 75-100 cm in height. Stem is upright, branched, root is
thin, un-edible. Lower leaves are petiolate, lyre-pinnatipartite,

green, pubescent

Helianthus annuus L. Asteraceae Cultivated Introduced

Shrub Erect, herbaceous above and woody below, cylindrical, solid,
branched, leaves ramal, and cauline, capitulum surrounded by

involucre

Datura metel L. Solanaceae wild Native

Shrub Plants glabrescent; capsules tuberculate or with stout-based
prickles, calyx tube cylindric; corolla more than 10 cm, fruit

horizontal or pendulous, irregularly 4-valved

Sesamum indicum L. Pedaliaceae Cultivated Native

Herb Annual tall shrub, opposite broad leaves, entire margin, flowers
tubular with a four-lobed mouth, fruit is a capsule, normally

pubescent, rectangular in section

Glycine max (L.) Merr. Fabaceae Cultivated Native

Shrub Annual herbs; root leathery, Stem erect, some-times & twining at
apex, densely brown hirsute, leaves usually pinnately 3-foliolate,

stipules broadly ovate

Cucurbita pepo L. Cucurbitaceae | Cultivated Introduced

Climber | Deciduous trees, leaves narrowly ovate to elliptic or oblong,

crenate, endocarp smooth, with shallow furrows, without pits

Cultivated/ Introduced

hybridvarieties

Juglans X regia Juglandaceae

Tree Deciduous trees, leaves broadly ovate to orbicular-ovate, crenate,
endocarp globose or ellipsoid, compressed laterally, with keel like

ribs on ventral side, surface scabrous or smooth

Momordica charantia L. Cucurbitaceae Cultivated Native

Climber | Leaflets abaxially glabrous except in axils of midvein and
secondary veins, margin entire to minutely serrulate; nuts
4-chambered at base; husk irregularly dehiscent into four valves,

shell wrinkled, without prominent ridges

= frequency of citations (the number of respondents who mention
a particular species); N = total number of respondents.

We used the Kruskal-Wallis test to compare the number
of edible oil-producing plants by age group, education level,
occupation, and gender (using Wilcoxon) (R Core Team, 2020).

3. Results and discussions

3.1. Edible oil-producing plants

From interactions with locals, it is known that a decade ago,
most people in this district obtained their daily oil needs from
native oil plants, but this has changed over time. In this study,
only 13 plant species, representing 11 genera and nine families,
were identified as EOPPs (Table 1) and used for local livelihood
and primary healthcare. Seven species (53.85%) were cultivated
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in homestead areas, while six species (46.15%) were grown in
the wild. Table 2 shows that most were shrubs (38.46%) and
trees (30.76%). These species provide oil seeds, fodder, and fuel
wood that benefit local livelihood and household economy. Nine
species were native to the regions, while four were introduced.
Brassica campestris, Helianthus annuus and Sesamum indicum were
reported as EOPPs by the International Development Research
Centre (INDRC) (Thomas et al., 1992).

3.2. Important edible oil plants based on
their usefulness

The species most frequently cited for edible oil in Jumla was

Prinsepia utilis (79 citations, 0.99 frequency), followed by Prunus
mira (78 citations, 0.98 frequency) (Figure 2). The highest relative
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FIGURE 2
Relative frequency of citations of oil-producing plants reported

Helianthus annuus

frequency of citations for Prinsepia utilis and Prunus mira means
these plants are popular for edible oil production. The two most
useful plants were collected from the wild. In addition to local uses
for livelihood and folklore, respondents described the economic
benefits of the species, such as selling oil was mentioned by 13
(16.25%) of the respondents, similar to other studies (Basiron and
Weng, 2004; Jamwal et al, 2021). However, that do not cover
the significant income of the respondent. Momordica charantia
and Cucumis pepo were commonly domesticated for vegetables in
this region, and some households used their seeds to produce oil.
P.mira, P. aremenica, J. regia, J. X regia are used in making furniture
and fuel wood.

In Sinja Valley, the species Helianthus annus, reported as an
edible and high-oil-seed-producing plant (Maroufi et al, 2011),
was introduced. Among these plants, Prinsepia utilis, followed by
Prunus mira, Prunus aremenica, Juglans regia, and Cannabis sativa,
were cited most as edible oil plant species. Some respondents
believe that Prinsepia utilis oil is better than ghee due to its
medicinal functions and consumption as a vitamin. According to
Maikhuri et al. (1994), this species is an essential edible oil-bearing

Frontiers in Sustainable Food Systems

plant in the Indian higher Himalaya. Other EOPPs, including
Brassica campestris, Sesamum indicum, and Momordica charantia,
were abundant in the Sinja Valley’s higher elevations.

3.3. Cross-cultural knowledge

Each respondent reported between three and 12 EOPPs
(Figure 3). Knowledge of EOPPs with respondents’ education level
(Kruskal-Wallis, x2 = 3.11, df = 4, p = 0.538), gender (Wilcox
test, W = 800, p = 0.683), and occupation (Kruskal-Wallis, x2 =
5.3379, df = 4, p = 0.254) did not differ significantly. However,
there were age-related differences in knowledge (Kruskal-Wallis,
x2 = 15.93, df = 6, p = 0.014). Men between the ages of 40 and
49 with university-level education and an agropastoral occupation
possessed rich knowledge of oil-producing plants. Figure 3 (No. of
plants used vs. age of respondents) demonstrates that despite being
insignificant, the continuous age data of respondents, regressed
with the number of EOPPs used, revealed a decreasing pattern
of knowledge over time (p = 0.52, t = —0.63, R2 = 7%).
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FIGURE 3
Relationship between edible oil-producing plants mentioned with education, gender, occupation, age group, and age.

A weak association between age and plant use knowledge may
be attributed to (non-random) selective collection and use and
the elders’ unwillingness or inability to share their traditional
knowledge (Kunwar et al, 2018). In addition, there was a
knowledge gap in identifying, using, and adding value to species
products (Kalauni and Joshi, 2018), which may have been due to the
rapid development of remote areas and the decline in reliance on
traditional knowledge. The decline in herbal medicine use is mostly
due to an increase in allopathic medication use and its widespread
availability, even in small towns. In the future, this circumstance
could result in losing traditional and essential plant information
that could be useful in healthcare management (Harsha et al., 2002).

3.4. Traditional knowledge of oil extraction

In the Sinja Jumla Valley, the traditional oil extraction
technology still persists. Collecting and breaking the seed cover
takes 1-2 days, followed by 1-2 days of work of separation of the
endocarp and seed. This practice is used for P. mira, P. armeniaca,
J. regia, J. X regia, C. pepo, and M. charantia. Meanwhile, the seeds
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are easily separated for B. campestris, C. sativa, D. metel, G. max,
H. annus, P. utilis, and S. indicum. Using a Choino (a rectangular
bamboo material measuring 0.52 x 0.4 m with an inner length of
0.33 x 0.33m, a depth of 0.1 m, and several narrow passages at
the base) to obtain the seed or kernel from the fruit and then sun-
drying the extract for 1 day is a traditional practice. Grinding the
seeds with a Musal (a 1.3-m-long wooden instrument with an iron
material at the tip) or an Okhal (a stony or wooden material with a
0.3-m-diameter, 0.5-m-deep pit) is indigenous, and some tools have
been modified to handle the extract better. The ground material
is grabbed and ground in a Dunadi (rectangular wooden curve
material about external size 0.7 x 0.29 m, inner size 0.46 x 0.2 m,
depth 0.1 m) with a narrow passage in one or two corners to collect
oil from it in suitable vessels in a pot, a bucket, or a curved plate
(Figures 4, 5).

The entire collection, drying, and oil extraction process for
20 kg of seed or kernel may take 1 week and yield an average of 8
liters of oil (maximum for Juglans and minimum for Prunus mira),
but this varies with the seed materials, quality, and species. The
amount of fatty acid present in the seeds determines the quality
of the edible oil, indicating that these species are beneficial in
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FIGURE 4
Flow chart showing whole traditional process of edible oil extraction.

producing edible oil. For instance, Prinsepia utilis contains 29.57%
polyunsaturated and 25.53% monounsaturated fatty acids (Kewlani
et al, 2022); Prunus mira contains 31.76% polyunsaturated
and 57.67% monounsaturated fatty acids (Zhang et al., 2022);
Prunus armeniaca contains 62.5-71.2% monounsaturated fatty
acids (Gupta et al., 2012); Juglans regia contains 85% unsaturated
fatty acids (Tsamouris et al., 2002); Cannabis sativa contains more
than 75% polyunsaturated and unsaturated fatty acids (Teleszko
etal., 2022). Among the 13 plants recorded in this study, oil content
was reported highest in Juglans regia, followed by B. campestris, S.
indicum, P. armeniaca, P. mira, and the least in D. metel by other
studies (Table 2). Only a few operations were observed in the village
despite cultural differences. Moreover, the people’s reliance on local
edible oil-producing plants has been diminished due to increased
access to the market through road access, making market oil easily
available in rural areas (Shively and Thapa, 2017).

3.5. Medicinal use of EOPPs

Besides edible oil, the seed, stem, root, flower, and branch of
the 13 species were also employed in medicinal concoctions, with
the seed (61.54%), root (23.07%), stem (7.69%), and leaf (7.69%)
being the most frequent folk remedies (Table 3). As the root and
oil of P. mira are organoleptic, it is popular in the valley to
treat body aches and gastritis. Its roots contain a high amount of
bioactive chemicals (Moore, 1994), contributing to its widespread
use in folk medicine. Eight of thirteen species were reported as
ethnomedicinal and used to treat 19 human diseases. Five plants
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were used to treat gastritis (Prunus mira, Datura metel, Cannabis
sativa, Prinsepia utilis, Juglans regia), followed by four plants for
wounds (P. mira, Prunus armeniaca, J. regia, and P. utilis), and
three for common cold (P. mira, P. utilis, and Sesamum indicum)
(Figure 6). Two plants (P. utilis and P. mira) could treat itching,
vitamin deficiency, and tonsils. The majority of remedies were for
gastrointestinal problems such as gastritis. P. armeniaca was used
to treat heart disease and fractures, while Cannabis sativa was used
to treat bone pain. Plants were also essential as appetite stimulants
and tonics. Despite being medicinal, D. metel, S. indicum, G. max,
C. pepo, and M. charantia, were under-reported for ethnomedicinal
uses in Sinja, Jumla (Table 2), although Jumla is rich in medicinal
plants (Gyawali and Paudel, 2017). Therefore, people may have
neglected the medicinal use of common plants D. metel, S. indicum,
G. max, C. pepo, and M. charantia. Besides medicinal uses, EOPPs
are also collected for household economy through local livelihood
(Kunwar and Bussmann, 2008). Out of these 13 species except H.
annuus, S. indicum other 11 species are used for multiple purpose
in Sinja Valley. P.mira, P. aremenica, ]. regia are used in food,
medicine, making furniture and fuel wood. J. X regia is used in
food and fuel wood. B. campestris and G. max are used in medicine,
vegetables and feeding animals. P. utilis is used as fruit, used in
color and to mark the boundary of the land. M. charantia and
C. pepo are used in vegetables and feeding animals. C. sativa and
D. metel are used in ethnomedicine and ethnovetnary. This shows
that P.mira, P. aremenica, ]. regia are having more threat than
other EOPPs as plant used in wood and fuelwood is a threat of
species conservation in Himalaya (Parajulee et al., 2022). These
three species P.mira, P. aremenica, ]. regia also have multiple use
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FIGURE 5

Major instruments used in edible oil extraction process (A) Okhal, (B) Musal, (C) Choino, and (D) Dunadi.
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FIGURE 6
Number of edible oil-producing plants used to treat different diseases.

and have greater preferences than other species, such species need
further investigation and conservation measures (Tahir et al., 2023).

The local conservation status and availability were assessed
following participatory observation. People reported that ten out

Frontiers in Sustainable Food Systems

of 13 species (P. mira, P. utilis, C. sativa, B. campestris, H. annuus,
D. metel, S. indicum, G. max, C. pepo, J. X regia), are increasing,
whereas species like P. aremenica, J. regia, and M. charantia are
decreasing. The probable causes of the decline are urbanization,
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TABLE 3 Edible oil-producing plants with medicinal use, parts use, habitat, methods of use, frequency of citations and relative frequency of citations.

Scientific Medicinal use Methods of use Pharmacological and biological properties Oil content
name
Galane Aaru Prunus mira Gastric, wound, itching, Seed, stem, Body massage with oil, Kernal contains myromytic, palmitic acid, palmitoleic acid, stearic acid, 46.38% (Lu et al., 78 0.98
Koehne teeth pain, cold, body root use oil to cook food, oleic acid, and linoleic acid, which is useful to cure loss of hair, eyebrows, 2016)
pain brush teeth with root beards. contains myromytic, palmitic acid, palmitoleic acid, stearic acid,
and stem oleic acid, and linoleic acid, which is useful to cure loss of hair, eyebrows,
beards (Zhang et al., 2022)
Chule Aaru Prunus armeniaca | Gastric, heart disease, Seed Body massage with oil, Seed contains campesterol, stigmasterol, and sitosterol, polyphenols, 45.6-46.3% (Kitic 73 0.91
L. Meniere’s disease, wound use oil to cook food carotenoids, a-, y-, and 3-tocopherol, other vitamins (vitamin C, thiamin, et al., 2022)
healing, fracture riboflavin and niacin) and minerals (Na, K, Ca, P, Mg, Zn, Fe and Mn)
(Matthaus et al., 2016; Farias et al., 2022) which are beneficial to treat
asthma, constipation, cough, vaginal infections, furuncle, acne vulgaris,
dandruff or skin irritation (Manzoor et al., 2012; Wani et al., 2015)
Kathey Okhar Juglans regia L. Leg wound, used as Seed Apply oil in wound, use Kernal contains carbohydrates, starch, sugars, fiber, fat protein, vitamins 54.2-72.2% 77 0.96
vitamin, gastric oil to cook food (folates, niacin, pantothenic acid, pyridoxine, riboflavin, thiamin, vitamin (Poggetti et al.,
A, vitamin C, vitamin E and vitamin K) and minerals (potassium, 2018)
phosphorus, calcium, magnesium, sodium, iron, copper, manganese, zinc
and aluminum) which has nutritional, cardiovascular, antioxidant,
anticancer, antidiabetic, antimicrobial, antiparasitic, immunological,
anti-inflammatory, analgesic, protective, gastrointestinal, endocrine
(Al-Snafi, 2017)
Dhatelo Prinsepia utilis Gastric, Meniere’s Seed, bud, Use oil to cook food, Seed paste has bio accessibility and antioxidant activity useful for simulated 37.2% (Maikhuri 79 0.98
Royle disease, body pain, root body massage with oil gastrointestinal digestion (Huang et al., 2017) etal, 1994)
headache, cold, wound,
tonsils, chest pain,
vitamin, Jaundice
Bhago Cannabis sativa L. | Bone pain, Muscle pain, Seed, leaf, Body massage with oil, Contains antioxidant and anti-aging, lignanamides, antioxidant and 26.90-31.50% 63 0.79
uric acid, gastric root use oil to cook food acetylcholinesterase useful in preventing constipation, lowering cholesterol, (Anwar et al., 2006)
cardiovascular health, immunomodulatory effects, dermatological disease,
amelioration effects, and the treatment of gastrointestinal disease (Zhou
etal., 2018)
Tori Brassica Hair fall, For cold, Seed Apply oil in hair, body Seed contains indole-3-carboxaldehyde, blumenol A, vinylsyringol, 38.9-44.6% (Ahuja 68 0.85
campestris headache massage with oil, use oil sinapinic acid, ethyl ester, protocatechuic acid, crinosterol, campesterol, et al., 1989)
Hegetschw. to cook food 7-oxo-stigmasterol inflammation useful for treating skin diseases, worm
infestations, itching, allergic skin conditions, inflammation (Jing et al., 2014)
Taraful Helianthus Not reported Seed Use oil to cook food Seed contains a-pinene, verbenone, calarene, kaur-16-ene and terpinolene 44.42% (Akkaya 39 0.49
annuus L. are antimicrobial and antioxidant (Liu et al., 2020) et al., 2018)
Dhaturo Datura metel L. Gastric Seed Use oil to cook food Seed contains N-trans-feruloyl tryptamine, hyoscyamilactol, scopoletin, 14.72% (Rai et al., 1 0.01
umckalin, daturaolone, daturadiol, N-trans-ferulicacyl- tyramine, 2013)
cleomiscosin A, fraxetin, scopolamine useful in alleviating pain, treating
fever, enhancing heart functions, improving fertility, inducing sleep, easing
childbirth and promoting hair and skin health (Al-Snafi, 2017)
Til Sesamum indicum | Cough Seed Use oil to cook food Seed contains crude protein, ashcrude fiber, fat and carbohydrate are 27.89-58.73% (Li 33 0.41
L. beneficial to health (Awasthi et al., 2006) etal., 2014)
(Continued)
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socio-acculturation, land wuse change, climate change, and

§ g = § migration that cause over harvesting and habitat destruction of

certain species (Khakurel et al., 2021). Species were conserved

to sustain the long-term use of plant species due to the

2 oy . © existing harvesting practices (Kunwar et al, 2016). However,

the frequent collection and use of plant roots and stems

> ~ g 5 . for ethnomedicine in traditional practices (e.g., P. mira and

S D E = g P. utilis) may pose sustainability concerns (Essandoh et al,
- FEREEEEL B 2
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3.6. Implications for conservation

People have historically relied on plants for food and
medications to treat common ailments. However, without
proper and timely documentation and transmission, the younger
generation is unconcerned about ethnobotanical knowledge. It is
important to note that the conservation of traditional knowledge
of medicinal plant usage is important for both environmental
management and the conservation of culture and heritage
(Cameron, 2008). This knowledge promotes local communities’
health and socioeconomic development and should be recorded
and digitized throughout Nepal (Ghimire, 2021). The government
should incorporate this traditional knowledge of EOPPs into the
agroforestry system, and make conservation choices based on the
plant species people use (Atreya et al., 2021). Before traditional
knowledge is lost, the government should also encourage its
proper transmission (Shrestha and Dhillion, 2006). Both in-situ
conservation and extensive cultivation on farmlands may aid the

Seed contains phenolic acids, flavonoids, isoflavonoids (quercetin, genistein,

and daidzein) is used for prevention of cancer, hot flashes that occur with
beneficial effects on benign prostatic hyperplasia, overactive bladder, and

androgenic alopecia (Ramak and Mahboubi, 2019)
phosphorus, calcium, magnesium, sodium, iron, copper, manganese, zinc

(folates, niacin, pantothenic acid, pyridoxine, riboflavin, thiamin, vitamin
and aluminum) which has nutritional, cardiovascular, antioxidant,

A, vitamin C, vitamin E and vitamin K) and minerals (potassium,
immune suppresser, antimicrobial, antioxidant, anti-inflammation (Jia

menopause, and osteoporosis (loss of bone density) (Ahmad et al., 2014)
Seed contains phytosterols, fatty acids, squalene, and tocopherol shows
Kernal contains carbohydrates, starch, sugars, fiber, fat protein, vitamins
anticancer, antidiabetic, antimicrobial, antiparasitic, immunological,
anti-inflammatory, analgesic, protective, gastrointestinal, endocrine
etal., 2017)

(Al-Snafi, 2017)
Seeds contain peptides and proteins, lipids phenolics are anti-tumor,
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and fair market price.
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(] o 5 9 9 L.
= 3 3 3 3 The current study demonstrates that rural communities possess
a wealth of knowledge regarding resource sites and traditional
ethnobotanical uses of oil-producing plant species that have yet to
- - - - be thoroughly investigated and recorded in the scientific literature.
3 3 & 3 The rural inhabitants of Sinja Valley depend on plants for food,
fodder, oil, vegetables, and even ingredients for primary health
care and household economy. We recorded nine indigenous
§ and four introduced species of EOPPs, of which six grew in
= = = = = the wild, and seven were cultivated. Sustainable collection and
L L L L
% ‘é ‘é ‘é 'é commercial uses of both wild and cultivated species help retain
9 = = = = the cultural heritage and replace non-organic markets. The EOPPs
=] =] =} =}
= Z Z Z Z were folkloric for treating 19 diseases, with Prunus mira oil being
] considered a good constituent for gastritis. The promotion of wild-
0 a Z:L s base and organic edible oil is needed for cultural heritage and
15y S0 :
£ g = = s+ health hygiene.
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