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Abstract

The Sundanese people of West Java, Indonesia, are well known for consuming raw plants, which are part
of their food culture and are called lalapan. West Java consists of several traditional villages, one of which
is Banceuy Traditional Village, located in Subang Regency. Usually, discourse about food is inseparable
from culture since every place has unique dishes and cultures. This study aims to conduct a quantitative
analysis of the inventory of food plant data using quantitative ethnobotanical indices. The research
method used semi-structured interviews with 32 informants that consisted of two key informants and
field-guided observation accompanied by one of the key informants around the village to identify and
collect the food plant specimens. A quantitative data analysis was carried out using ethnobotany indices,
namely, the Index of Cultural Significance (ICS), Use Values Index (UV), and Relative Frequency Citation
(RFC). Banceuy indigenous people utilized 160 local food plant species belonging to 55 families. Fabaceae,
Cucurbitaceae, Solanaceae, and Zingiberaceae were the dominant food plant families. These plant species
were utilized as sources of carbohydrates, fruits, vegetables, spices, seeds, and beverages. The most
applied food consumption manner by Banceuy indigenous people consisted of fresh food consumed,
sauté, and boiling. Arenga pinnata had the highest ICS value (116) due to its utilization as seasoning and
involvement in traditional rituals. Manihot esculenta and Carica papaya had the highest value in UV (1.81
& 1.69) and RFC (0.97) as they were used for daily consumption.
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1. Introduction

Ethnobotany is a multidisciplinary science related to using plants for generations and over a
long period in a traditional community. Ethnobotany can also be used as a scientific
instrument to document traditional communities' knowledge and local wisdom regarding the
various uses of plants to support their life needs. Plants can be used for medicinal, food,
building materials, traditional ceremonies, fabrics, coloring materials, and other uses [1]. By
its definition, ethnobotany is a science that examines the relationship between humans and
plants in their natural environment [2,3], following the term "ethno" which refers to a study
of people or culture, and "botany" as a study of plants [4]. Ethnobotany studies interactions
or relationships between plants and humans in time and space [5]. Quantitative ethnobotany
can be described as "the utilization of quantitative methods for the direct examination of
contemporary data on plant usage" [6,7]. Quantifying and conducting related hypothesis
testing assist in producing high-quality information, thereby significantly contributing to both
resource conservation and development [8].

The Sunda ethnic group is recognized for its distinctive cuisine known as lalapan, which
involves the consumption of raw and fresh leaves or fruits that have recently been harvested.
This plays an essential role in daily dietary habits [9]. In West Java Province, numerous
traditional Sundanese villages continue to preserve their culture and local wisdom.
Therefore, there may be some traditional or cultural uses of plants for food. Studies on local
food plants in various traditional villages in West Java Province have been conducted by Irwin
[10] in Cireundeu Traditional Village, Cimahi City; Septiani et al. [11] in Naga Traditional
Village, Tasikmalaya Regency; Hernawati et al. [12] in Pulo Traditional Village and Dukuh
Traditional Village in Garut Regency; Naga Traditional Village in Tasikmalaya Regency; and
Kuta Traditional Village in Ciamis Regency.
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According to the West Java Central Bureau of Statistics [13] and West Java Province Tourism
and Culture Office through Jabar Open Data [14], there are 5,957 villages in West Java, and
only 37 are considered traditional villages. The number of traditional villages is very small
compared with regular villages that have been modernized and integrated with advanced
technologies. Unlike in regular villages, the people of traditional villages still maintain their
culture and practice it in their daily lives. Usually, people in traditional villages wisely utilize
natural resources, as they consider themselves part of nature.

One of the traditional villages in West Java, Indonesia, is Banceuy Traditional Village
(Kampung Adat Banceuy), located in Subang Regency, Ciater Sub-district. Banceuy indigenous
people consider nature a part of themselves as this point of view was inherited from their
ancestors, where they still implement several traditional rituals to prevent natural disasters
caused by nature’s anger and show gratitude towards God [15,16]. This study aimed to carry
out a quantitative analysis of the inventory of food plant data using quantitative
ethnobotanical indices in Banceuy Traditional Village, Subang Regency, West Java, Indonesia,
as well as the knowledge of indigenous people regarding local food plant utilization, including
food plant processing. The study regarding the ethnobotany of food plants in the Banceuy
Traditional Village has not been documented yet. However, research on medicinal plants has
been carried out by Weking et al. [17] and Gondokesumo et al. [18]. This study is crucial for
documenting one of the most recent Sundanese food cultures.

2. Materials and Methods

2.1. Research Area

The research occurred in the Banceuy Traditional Village in (administratively Sanca Village,
since Banceuy is kampung or known as hamlet and village is consisted of several kampung)
Subang Regency, West Java, Indonesia. The village is located at an elevation of 770 m above
sea level, with central coordinates of 6°42’16” Latitude South — 107°42’2” Longitude East.
Covering an area of 157 ha, the village comprises 47 ha of forests, 78 ha of rice fields, 20 ha
of gardens, and 12 ha of settlements. The population of Banceuy Traditional Village
comprises 948 individuals, 470 males and 478 females. Predominantly, most indigenous
Banceuy people engage in farming as their primary occupation. A map of the traditional
Banceuy village is displayed in Figure 1.
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Figure 1. Study site : Banceuy Traditional Village, Subang Regency, West Java.
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2.2. Data Collection

Data were collected between May and July of 2023 through semi-structured interviews. A
total of 32 informants were interviewed, comprising two key informants (a traditional ruler
and a farmer group leader) and 30 regular housewives. Their ages ranged from 20 to 90,
averaging 48.5 + 15.75. A total of 30 housewives, presumed to possess knowledge about food
plants daily, were randomly selected. The minimum population sample size is determined
from 273 households in Banceuy Traditional Village using a statistical approach with a
confidence level of 95%, an error rate of 10%, and a population proportion of 10%. This
results in a sample population of 30 households. It is assumed that one housewife prepares
food for each household, so the sample taken is based on the number of households rather
than the total number of individuals in the Banceuy Traditional Village.

Additionally, the two key informants were deliberately chosen because of their
comprehensive knowledge of the village's cultural significance and crop commodities. The
gathered data encompassed the diversity of food plant species and their uses, including local
names, plant names, scientific plant names, plant families, habits, locations, utilized parts,
and other aspects, whether for cultural or medicinal purposes, as well as the frequency of
uses and preferences.

2.3. Specimens Identification

Herbarium voucher specimens gathered during field-guided observation were archived at the
Plant Systematics Laboratory of the Faculty of Biology, University of Gadjah Mada, Special
Region of Yogyakarta, Indonesia. These specimens were identified using key identification in
the Flora of Java [19-21] and cross-referencing with local plant names in Tumbuhan
Indonesia Berguna [22]. The botanical nomenclature and accepted plant species names were
verified to ensure accuracyusing the Plants of the World Online website
(https://powo.science.kew.org/).

2.4. Data Processing and Analysis

Qualitative data collected from the interviews were edited and arranged. Each column is an
attribute of local plant names, scientific plant names, plant families, habits, locations, parts
used, and other aspects, whether for cultural or medicinal purposes. The quantitative data
were analyzed using several ethnobotanical indices approaches below.

2.4.1. Use Value Index (UV)

The informant used this index to show the relative importance of a food plant species
regarding its use for each species. It is calculated using the formula described by Phillips et
al. [23].

_Xuvi (1
Y

uv

Where 2UViis sum of uses of a plant species mentioned by informants, and ni is total number
of informants.

2.4.2. Index of Cultural Significance (ICS)

Index of cultural Significance (ICS) is a quantitative approach to assessing the significance of
plants within a community. This index shows the importance of each plant species in terms
of their cultural uses. It is calculated by following the formula which refers to Turner [24].

” 2
ICS=Z(qxixe) @

=1

Where the ICS is based on three parameters namely the first one is quality (q). which is
aquality of use value, variation in different plant species used. Its score varies from 1 to 5,
which means 5: main food ingredient, 4: supplementary food, 3: other food, secondary
ingredients, and traditional medicinal ingredients, 2: ritual, mythical, and recreational
material, 1: known benefits only. Secondly is intensity (i) which is the intensity of daily use of
the plant species. Its score ranges from 1 to 5, which means 5: very high intensity, 4:
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moderately high intensity, 3: medium intensity, 2: low intensity, 1: minimal intensity. Lastly,
there is an intensity of exclusivity, which means the use of plant species based on preference.
It only possesses lower scores, ranging from 0.5 to 2, which means 2: species that are most
preferred, the primary choice, and irreplaceable, 1: there are several possible species to
replace, and 0.5: secondary source.

2.4.3. Relative Frequency Citation (RFC)

This index assessed the importance of particular plant species and the evenness of
indigenous people’s knowledge. It was calculated by dividing the number of Indigenous
peoples who mentioned the use of particular plant species by the total number of informants
referred to Tardio and Pardo-de-Santayana [25].

Fc 3

RFC = —
N

Where Fc is the use of particular plant species and N is total number of informants.

3. Results

3.1. Species Diversity as Local Food Plants in Banceuy Traditional Village

Based on interviews and guided field observations, the indigenous Banceuy people used 160
local food species belonging to 55 families and 117 genera. Fabaceae is the most prevalent
plant family, comprising 12 species, followed by Cucurbitaceae and Solanaceae, each with
nine species, and Zingiberaceae with eight species.

3.2. Food Plant Processing by the Banceuy Indigenous People

The indigenous Banceuy people utilize six categories of food plants, as classified by Al-Yamini
et al. [26], namely fruits, vegetables, spices, carbohydrates, beverages, and seeds. Vegetables
were the most used category, constituting 33.83% (68 species), followed by fruits (22.37%,
51 species), spices (15.92%, 32 species), and beverages (13.43%, 27 species). Carbohydrates
and seeds were the least utilized food categories, accounting for 5.97% (12 species) and
5.47% (11 species), respectively. Figure 2 displays the percentage distribution of the food
plant categories.

5.97%

M Carbohydrates
5.47% H Vegetables

i Fruits

M Beverages

i Seeds

I Spices

Figure 2. Proportion of food plant processing by the Banceuy indigenous people.

3.3. Food Plant Processing by the Banceuy Indigenous People

Banceuy indigenous people use various methods to process food plants for their daily
consumption. Direct consumption was the most common method, accounting for 33.84% (89
species). This method is primarily used for fresh vegetables with their leaves and fruits
consumed directly, such as Pilea melastomoides, Ocimum basilicum, Mangifera indica, and
Psidium guajava. Cooking by sautéing, stir-frying, or making soups was the second most
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applied processing method, accounting for 21.67% (57 species). Boiling is the next most
frequently applied method for 16.73% (38 species) of food plants. Typically, tubers such as
Manihot esculenta, Canna indica, Ipomoea batatas, and Dioscorea hispida are boiled to
soften their texture and remove toxic substances. A chart of the processing methods for food
plants is shown in Figure 3.

M Directly

# Cooked (sauté)
i Boiled

M As seasoning
i Drunk

i Fried

M Others

Figure 3. Proportion of food plant categories by the Banceuy indigenous people.

3.4. Use Value Index (UV)

Based on the Use Value Index (UV), five food plant species were categorized as high (>1). M.
esculenta exhibited the highest UV value (1.81). The indigenous Banceuy people use M.
esculenta evenly as a source of vegetables and carbohydrates. The leaves are consumed as
lalapan, whereas the tubers are boiled or fried as cassava chips. Carica papaya is a food plant
species with the second-highest UV value of 1.69. This plant provides fruits and vegetables,
with its leaves and flowers used in stir-fries or sautéed dishes.

Phaseolus vulgaris has the second highest UV value of 1.31 and is used as a source of
vegetables (chickpeas) and seeds (kidney beans). Solanum lycopersicum has a UV value of
1.22 and is used in various ways as a source of fruit, seasoning for cooking, making sambal,
and as a beverage in the form of juice. S. lycopersicum holds economic value due to its use as
fruit, vegetable, and seasoning. Cucumis sativus was the last food plant species with a high
UV value of 1.031. This species is consumed directly, either raw or cooked. C. sativus is widely
consumed in Indonesia and presents market opportunities. Table 1 shows the UV values.

Table 1. Food plant species with high UVI (>1) in Banceuy Traditional Village

No. Species name Family Local name UV  Food plant categories
1  Manihot esculenta Crantz Euphorbiaceae sampeu 181 1,3

2 Carica papaya L. Caricaceae papaya, gedang 1.69 2,3

3 Phaseolus vulgaris L. Fabaceae buncis 131 3,4

4 Solanum lycopersicum L. Solanaceae tomat 1.22 2,3,5,6

5 Cucumis sativus L. Cucurbitaceae bonteng 1.03 3

Information: 1 = Carbohydrates, 2 = Fruits, 3 = Vegetables, 4 = Seeds, 5 = Beverages, 6 = Spices

3.5. Index of Cultural Significance (ICS)

Based on the Index of Cultural Significance (ICS), 14 food plant species were categorized as
having a high value (>50), and one species had a very high value (>100). Arenga pinnata
(Figure 4) had the highest value of 116 because of its extensive utilization, high frequency,
and exclusivity compared to other plant species. The plant species with the second highest
ICS values were Allium cepa var. aggregatum, and Allium sativum, each with a value of 82,
because of their high frequency of use as seasonings for daily cooking and making chili sauce.
Zingiber officinale had an ICS value of 79. The rhizome of this species is used as a spice and
herbal drink.
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Figure 4. Arenga pinnata (kawung), as the food plant species with the highest number of ICS
deu to its extensive, high frequency, and exclusivity utilization in daily life of Bancuey
indigenous people.

Piper nigrum, with a value of 76, is used similarly to Zingiber officinale as a spice and as one
of the ingredients for sambal papagan. The rhizome of Kaempferia galanga, with a value of
70, is also utilized as a spice and ingredient for sambal papagan. The next two plant species
that are key components in making sambal papagan, Piper retrofractum and the bark of
Lannea coromandelica, with values of 54 and 51, respectively, were also categorized as high
values owing to their high exclusivity and irreplaceability in this dish. S. lycopersicum, valued
at 62, is used as an ingredient in making chili sauce as a seasoning for cooking and can be
consumed directly as fruit or juice. The ICS values are presented in Table 2.

Table 2. Food plant species with high ICS (>50) in Banceuy Traditional Village

No. Family Species name Local name ICS Processing

1  Arecaceae Arenga pinnata (Wurmb) Merr. kawung 116 As spices

2 Alliaceae Allium cepa var. aggregatum G.Don bawang beureum 82 As spices

3 Alliaceae Allium sativum L. bawang bodas 82 As spices

4  Zingiberaceae Zingiber officinale Roscoe jahe 79 As spices, boiled

5  Piperaceae Piper nigrum L. pedes, lada 76  Asspices

6 Zingiberaceae Kaempferia galanga L. cikur 70 As spices, directly consumed
7  Cucurbitaceae Cucumis sativus L. bonteng 64 Directly consumed

8  Arecaceae Cocos nucifera L. kalapa 64 As spices, directly consumed
9 Solanaceae Solanum lycopersicum L. tomat 62 Directly consumed, as spices, cooked
10 Poaceae Cymbopogon citratus (DC.) Stapf sereh 58 As spices

11 Euphorbiaceae Manihot esculenta Crantz sampeu 57 Boiled, fried

12 Piperaceae Piper retrofractum Vahl cabe areuy 54  As spices

13 Solanaceae Capsicum annuum L. cabe 54  As spices

14 Musaceae Musa x paradisiaca L. cau 52 Raw, fried, roasted

15 Anacardiaceae Lannea coromandelica (Houtt.) Merr. kalijaran 51 As spices

3.6. Referral Frequency Citation (RFC)

Based on the Referral Frequency Citation (RFC), M. esculenta and C. papaya (Figure 5) were
the food plant species with the highest value of 0.97, meaning that 31 out of 32 Banceuy
Indigenous people mentioned both species during interviews. The high number of RFCs
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indicates that these species are widely recognized throughout the traditional Banceuy
Village. Capsicum frutescens had the second-highest RFC value (0.94). The indigenous people
of Banceuy prefer Ca. frutescens over Ca. annuum to make chili sauce because of its spiciness.
The RFC values are listed in Table 3.

Table 3. Food plant species with high RFC in Banceuy Traditional Village

No. Family Species name Local name RFC  Food processing
1 Euphorbiaceae Manihot esculenta Crantz  sampeu 0.97 Boiled, fried

2 Caricaceae Carica papaya L. papaya, gedang 0.97 Raw

3  Solanaceae Capsicum frutescens L. cengek 0.94 As spices

4  Fabaceae Phaseolus vulgaris L. buncis 0.91 Raw, cooked

5  Cucurbitaceae Cucumis sativus L. bonteng 0.91 Raw, cooked

6  Convolvulaceae Ipomoea batatas (L.) Lam. hui, boled 0.91 Boiled

7  Alliaceae Allium ascalonicum L. bawang beureum  0.91 As spices

8  Alliaceae Allium sativum L. bawang bodas 0.91 As spices

9  Solanaceae Capsicum annuum L. cabe 0.87 As spices

Figure 5. Manihot esculenta (sampeu) (A) and Carica papaya (gedang, papaya) (B); two food
plant species with the highest number of UV and RFC due to their existence, easy to cultivate,
and favorable flavour by Banceuy indigenous people.

4, Discussion

4.1. Food Plant Categories and Processing by the Banceuy Indigenous People

The Banceuy indigenous people prefer to consume raw, fresh vegetables and fruits that are
eaten directly without processing. Fresh vegetables and fruits contain more micronutrients
than processed ones. Nutrient loss can occur during the preparation and cooking phases [27].
However, processing through cooking or boiling vegetables and fruits can reduce their
nutrient content [28]. Therefore, the Banceuy indigenous people also process food plants
such as vegetables and fruits by cooking them as stir-fry or sauté. Moreover, cooking makes
food plants, particularly vegetables, palatable [29]. The bitter taste of some vegetables,
identified as a significant obstacle to their consumption, can be minimized through certain
cooking processes and the addition of spices [30—32]. According to Poelman et al. [33],
enhancing the flavor of vegetables by cooking can increase their consumption, particularly
among children.
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4.2. Usage of Food Plants

The Use Value Index (UV) determines the relative usage value of a particular food plant
species. One of the most used food plants by Banceuy Indigenous people is M. esculenta, and
the other is C. papaya. Amrinanto et al. [34] stated that many Sundaneses consume M.
esculenta leaves as processed lalapan, primarily by boiling. Based on the study by Alamu et
al. [35], M. esculenta can produce various products, such as boiled tubers, flour, and chips,
by frying. Additionally, the tubers of M. esculenta serve as a carbohydrate source [36],
considered the third most important carbohydrate source after rice and corn [37]. Among
the Sundanese, the tubers of M. esculenta are often processed into tape or peuyeum, which
are fermented products [38].

The next one is C. papaya. The young leaves of C. papaya can be consumed as a vegetable
[39]. This plant is not only cultivated for its sweet fruit, but also for its flowers, seeds, roots,
and leaves, which have medicinal properties [40,41]. From here, it can be understood that
almost all parts of the C. papaya plant can be utilized. Besides M. esculenta and P. vulgaris,
there is P. vulgaris which is surprisingly has the third most used plant species. It is because
this commodity is one of Banceuy farmer group cultivated plants. The young fruit of P.
vulgaris is consumed directly as fresh vegetables (lalapan) or sautéed [42]. S. lycopersicum is
the food plants with the most various utilization categories. It is used almost daily by people
worldwide, cooked with chicken, beans, vegetables, or beef, and consumed as a puree or in
salads [43-45].

According to Kumar et al. [46], the fruit of S. lycopersicum can be processed into tomato
sauces and beverages such as juice. The last one is C. sativus. This species is also used as
lalapan and vegetables and has become a commodity of the Banceuy farmer group.
According to Victor and Julius [47], it can provide profitability and increase farmers' income,
especially since most of the Banceuy Indigenous people are engaged in farming.

4.3. Significance of Uses of Food Plants

The Index of Cultural Significance can assess the significance of the role of food plants within
the community. Unexpectedly, A. pinnata, in the form of a sugar palm, is used almost daily
as an ingredient in chili sauce and others cooking. According to Rahman [48], chili sauce is a
mandatory menu item for Sundanese food, alongside lalapan. As mentioned earlier, sugar
palm is used as a seasoning in daily cooking. The leaves of Arenga pinnata are essential for
making sawén and héék during Ruwatan Bumi, a special day in the Banceuy Traditional
Village, contributing to the species' high exclusivity value. A day before Ruwatan Bumi, men
of the Banceuy indigenous people worked together to make sawén and héék [49]. However,
Weking et al. [17] reported that A. pinnata is also a component of traditional musical
instruments in Banceuy’s traditional village, although no respondents mentioned this use
during the interviews.

Al. cepa var. Aggatum and Al. sativum are basic seasonings commonly used in Indonesian
recipes, providing a delicious taste and enhancing aroma when added before or during
cooking [50]. Both species are also used in several traditional rituals, such as Ruwatan Bumi
and Hajat Wawar, and as components of the sambal papagan. The next significant food plant
species is Z. officinale. Other than its usage as a beverage, the Banceuy indigenous people
believe that a decoction of the rhizome is also effective in curing coughs, a use also reported
by Weking et al. [17] and Gondokesumo et al. [18]. Additionally, Z. officinale is involved in the
traditional ritual Ruwatan Bumi and is one of the components of sambal papagan.

Besides Z. officinale, K. galanga has also become a significant food plant species. In addition
to its use as a spice, this species is also used by the Banceuy indigenous people as a balm for
sprains, which was also reported by Weking et al. [17]. L. coromandelica is known by the
Banceuy indigenous people due to its bark utilization for making sambal papagan as its main
component. Moreover, L. coromandelica has been planted as a land fence, as noted by Argus
et al. [51]. S. lycopersicum is also involved in the traditional Ruwatan Bumi ceremony. In
addition to being used as a seasoning, this species can be consumed raw, with a fresh and
sweet-sour taste [52].
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4.4. Most Recognized Food Plants

Both M. esculenta and C. papaya species are commonly found in the yards, plantations, and
rice fields of the Indigenous Banceuy people. M. esculenta is an economically important crop
cultivated across Africa, South America, and Asia in various climates, altitudes, and soils,
including in Indonesia [53]. Irwin [10] reported that in Cireundeu Traditional Village, M.
esculenta has an RFC value of 1, indicating its significance and recognition by all villagers. As
previously mentioned, most indigenous Banceuy people are farmers. A similar situation is
observed in Cireundeu Traditional Village, where many villagers work as farmers and cultivate
the same species, such as M. esculenta, A. fistulosum, Z. officinale, K. galanga, and Cu. longa,
and Co. esculenta, according to a study on ethnoagriculture in Cireundeu Traditional Village
by Primasongko and Raihandhany [54]. C. papaya is commonly found in Indonesia, where all
parts of the plant, including leaves, fruits, flowers, and roots, are utilized for food and
medicinal purposes [55-57].

A study conducted by Hernawati et al. [12] across four traditional villages in West Java
(Dukuh, Pulo, Naga, and Kuta) reported a Relative Frequency of Citation (RFC) value of 0.87
for C. papaya, indicating that it is not the most highly cited species in those areas. In a
separate study, Author et al. [58] observed that in the Pariangan Sub-district, Tanah Datar
District, West Sumatra, C. papaya leaves are consumed as a vegetable, typically sautéed. At
the same time, the fruits are eaten fresh and used to treat constipation. Sharmin et al. [59]
also reported that Ca. frutescens is one of the most common species in Indonesia. Musfiroh
et al. [60] further support this preference, noting that Ca. frutescens contains higher levels of
capsaicinoids, contributing to its superior flavor to other chili species, such as Ca. annuum.

5. Conclusions

The local food plant species hold significant value for the indigenous Banceuy people, as
reflected in their daily uses (food plant categories), frequency of use, and cultural and
exclusive utilization. These plant species are essential for carbohydrates, vegetables, fruits,
seasonings, seeds, and beverages. Regarding processing, direct consumption, sautéing, and
boiling were the most common methods employed by indigenous Banceuy people. A. pinnata
had the highest ICS value (116) because of its use as a seasoning in daily cooking and its
involvement in traditional rituals such as the production of sawén and héék during Ruwatan
Bumi, where the use of A. pinnata leaves is mandatory, indicating high exclusivity in the ICS
aspect formula. M. esculenta and C. papaya had the highest values in UV (1.81 and 1.69) and
RFC (0.97) as they are widely used for daily consumption. The tubers of Manihot esculenta
are consumed as a carbohydrate source, whereas the leaves are used as vegetables or
lalapan. In contrast, C. papaya is a source of vitamin-rich fruits, with its leaves and flowers
often sautéed. The high UV and RFC values of M. esculenta and C. papaya indicate that these
species are well recognized throughout the Banceuy traditional village.
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