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Abstract 

Family Moraceae consists of 60 genera, one of which is the genus of Artocarpus. 

One species of Artocarpus is A. elasticus, known as Benda by local people in Bogor. 

Its fruit is used as an alternative food but it is still less known. This study was 

carried out to evaluate the use of A. elasticus in Bogor as food and its surroundings 

by direct observations in the field and interviews with selected informants and 

proximate analysis. The results of the study revealed that the fruit and the seeds 

are eaten like other species of Artocarpus; i.e. A. heterophyllus (Jackfruit), A. 

champeden, the wood of Benda is used for cabinets and latex to catch birds. A. 

elasticus is quite rare now, and the seeds have a high carbohydrate content. So 

there  is a need for intensive cultivation to maintain its sustainability. 
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Introduction 

Plant biological resources play an important role to meet basic human needs as 

a source of food, energy, building materials, and medicines (Sastrapradja, 

2006).  In general, the Indonesian population relies on plants to meet their 

food needs, including vegetables, fruits, and a form of alternative 

carbohydrate. According to Widjaja et al.  (2014), food reserves are dominated 

by fruits. 

 

 

 

 



298  Susiarti et al. 

 

Moraceae is a large family of a plant consisting 60 genera and nearly 1,400 

species, including several important genera such as Artocarpus, Morus, and 

Ficus. Several species of Artocarpus have long been recognized for their 

exceptional medicinal value and their edible aggregate fruits in South East 

Asia, Indonesia, the Western part of Java and India. 

 

The genera of Artocarpus comprises circa 45 species and ranges from Sri Lanka 

to  South China and through Malesia to Solomon Islands and Australia; 32 of 

these species occur as wild trees in Malesia, A. elasticus is found in the Thai - 

Malay Peninsula, Indo Burma, Sumatra, Borneo and Palawan (Philippines), Java 

and the Lesser Sunda Islands (Berg et al., 2006, Williams et al., 2017). In 

Indonesia, Benda is known as bendho (Java), teureup (Sundanese, Java), 

mengko (Sumatra); in Malaysia: terap nasi (Peninsular), terap (Sarawak); in  

Thailand: oh, ka-oh, tuka (Peninsular) (Djarwaningsih et al., 1995). 

 

The important species belong to the genus Artocarpus are Artocarpus 

heterophyllus (Jack fruit), Artocarpus altilis (Breadfruit), Artocarpus hirsutus 

(Wild jack), Artocarpus lakoocha and Artocarpus camansi (Breadnut) (Hari et 

al., 2014). The genus Artocarpus is known to possess potential phytochemicals 

such as new coumarin isolated from A. altilis leaves with antioxidant activity 

(Abbas et al., 2011). Flavonoid from the bark of Cempedak (A. champeden) has 

potential to be developed as a new antimalarial drug (Nindetu, 2009). Hafid et 

al. (2010), it was reported that extract from A. champeden exhibited potent 

antimalarial activities against P. falciparum in vitro and P. berghei in vivo. 

Several isolated compounds from A. champeden exhibited antimalarial 

activity. Chemical compounds isolated from A. kemando displayed inhibition 

effects to a very susceptible degree in cancer cell line tests (Ee et al., 2011). 

Phytochemical analysis of A. lakoocha revealed the presence of tannins and 

alkaloids (Kumar et al., 2010). 

 

Carbohydrates play a major role in human diet, comprising about 4 - 85% of 

energy intake. Its most important nutritional property is its easy digestibility in 

the small intestine (Shakappa & Talari, 2016). 

 

The genus Artocarpus consists of 45 species in which the fruits of 15 species of 

Artocarpus are widely used as table fruit or processed materials in Indonesia 

such as jackfruit, and its relatives include A. elasticus (Uji, 2004). However, 

research on A. elasticus is still rarely done, and neither is  its use in the 

community. The objective of this study was to study ethnobotany and 
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determine the nutrient content of Benda (A. elasticus). Therefore, it needs to 

be explored further in order to support the diversification programme. 

 

  

Materials and Methods 

The study was conducted in the city of Bogor and Bogor regency, West Java:  

106o43’30’’ – 106o51’00’’E and 30’30’’ – 6o41’00’’S, with altitude ranging from 

190 to maximum 350 m.a.s.l. (Figure 1). Data on A. elasticus was collected by 

interviewing local communities (Sundanese) comprising about 20 people, men 

and women, especially about Benda plant (Artocarpus elasticus) (Table 1). 

Interviews were conducted in open, free and purposive sampling as well as 

direct observation in the field by showing a picture of Benda (Walujo, 2004; 

Vogl et al., 2004; Nolan & Turner, 2011). In addition to the interviews, plant 

collections for herbarium samples, fruits and seeds were collected for 

proximate analysis. 

 

 

 

Table 1. Characteristic of respondents in Bogor, West Java    

 Data Total number Percentage (%) 

Gender Male 13 59.09 
 Female 9 40.91 

Age 50 - 60 8 36.36 

 40 - 49 7 31.82 
 30 -39 7 31.82 

Education Primary school 10 45.45 

 Junior high school 8 36.36 
 Senior high school 4 18.19 

Job Employee 4 18.19 

 Worker 13 59.09 

 Housewife 3 13.63 
 Fruit seller, bird seller 2 09.09 

 

Figure 1. Maps of Indonesia (left), Bogor (right) 
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Proximate analysis was carried out in the Research Center for Bioresources and 

Biotechnology, IPB University. Proximate analysis was performed using the 

standard AOAC methods (1984). Ash content was determined through the 

gravimetric method. The Kjeldahl method was used to determine protein 

content. Fat content was determined using the Soxhlet method; while crude 

fibre content by gravimetric; carbohydrates by different method.  

 

 

Results 

Based on the results of interviews and field observations, it is known that 

Benda plant is scattered in several locations in the city of Bogor and Bogor 

regency (Cikaret, Pasir kuda, Semplak, Tanah baru, Salabenda), Botanical 

Garden and several districts of Ciampea (Cicadas 1 village); Cibinong: 

Sampora, Nanggewer, Nanggewer Mekar; Citeureup (Leuwinutug village); 

Sukaraja (Cijujung village), and Gunung Sindur (Pabuaran village) (Table 1) 

(Figure 1). 

 

 

Table 2. Distribution of benda in Bogor city and Bogor regency 

No Location in Bogor city Location in Bogor regency 

1. Cikaret (west of Bogor city) Cicadas 1 Village (Ciampea district) 

2. Pasir kuda (west of Bogor city) Sampora (Cibinong) 

3. Semplak (west of Bogor city ) Nanggewer (Cibinong) 

4. Tanah Baru (North of Bogor city ) Nanggewer Mekar (Cibinong) 

5. Salabenda (North of Bogor city ) Leuwinutug Village (Citeureup district) 

6. Botanical gardens (Centre of  Bogor city) Cijujung Village (Sukaraja district) 

7.   Pabuaran Village (Gunung Sindur district) 

 

Only a small number of Sundanese people in Bogor know about Benda , this is 

due to the decreasing population of Benda to the extent that  it is rarely found 

and  increasing human population causes a decrease in land for planting 

Benda. Benda is usually found on the banks of rivers, open areas next to 

housing estates and in the Bogor Botanical Garden. Benda plants are also 

known by the people of Cianjur regency. 

 

A. elasticus is a tree (Benda) up to 40m in height. The leaves are spirally 

arranged; lamina coriaceous to chartaceous, entire, elliptic, size 20-95cm by 

10-50cm, or when a juvenile is pinnately incised with 3 or 4 pairs of lobes; 

upper surface scabrous. Infructescences are ellipsoid to cylindrical or to 

subglobose, size up to 6-17cm by 5.5-12cm, covered with 3-4mm long cushion 

shaped to pyramidate to cylindrical apices of the perianths: skin covered with  

yellow-brown to bright orange; fruits are sweet, aromatic (but not as strong as 
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Figure 2. Leaves, Fruits of ‘Benda’ (a) Dry leaf), (b) Ripe fruit with seeds exposed,  

c) Single ripe fruit with leaves and (d) Many ripe fruits (Artocarpus elasticus) 

 

d) c) b) a) 

Figure 3. (a) Seedling, (b) seeds and (c) habit of Benda (Artocarpus elasticus) 

a) 
a) 
 

b) c) 

A. champeden), 4–207 seeds, and edible; fruiting in August-September and 

ripening  in December–January (Figure 2 & 3); seeds are many and variation 

shaped, oval, globose, circa 1cm long.  A tree has circa 200 fruits, their weight 

is 234-565 grams. It sometimes grows up to 1,500 m above sea level. This 

species is closely related to A. sericicarpus.  

 

 

 

 

Based on specimens of A. elasticus in Herbarium Bogoriense, Botany Division, 

Research Center for Biology, this species was found in the Thai - Malay 

Peninsula, Indo Burma, Sumatra, Borneo and Palawan (Philippines), Java and 

the Lesser Sunda Islands. 

 

Benda (A. elasticus) and its utilization today is less known; however, it was 

popular around 25 years ago. The flesh of ripe fruits are eaten raw, while the 

seeds are cooked before being consumed, unripe fruits can also be eaten 

cooked. The seed resemble peanuts seed; it is consumed fried or roasted after 
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washing. The stem’s latex which is known as Pulut is used to snare birds/ 

birdlime which can ensnare little birds. Apart from latex of Benda, people also 

use latex from breadfruit, jackfruit and rubber to trap birds. The latex from 

Benda can be used without any latex mixture from other plants. Benda latex is 

more sticky compared to other latex. Latex from other species of Artocarpus 

such as A. champeden, is also used for birdlime (Heyne, 1987). The wood of 

Benda is usually used as a coffin board (Table 3).  

 

Table 3. Utilization of Benda (A. elasticus) 

No Part of Plant Utilization 

1. Fruit Flesh of ripe fruits eaten raw and unripe fruits eaten cooked 

2. Seed consumed fried or roasted after washing  

3. Latex used to snare birds/ birdlime 

4. Wood used as coffin board 

 

 

The results of proximate analysis of seeds and flesh of Benda collected from 

Bogor show that Benda seeds contain 1.43% ash, 6.85% protein, 2.39% fat, 

10.62% crude fiber, 49.03% carbohydrate (Table 4). Steamed Benda flesh 

contain 1.21% ash, 0.97% protein, 0.61% fat, 2.73% crude fiber, 11.72% 

carbohydrate (Table 5). Proximate composition is important in determining the 

quality of raw material and often the basis for establishing the nutritional 

value and overall acceptance of  consumers (Kavitha & Parimalavalli, 2014). 

 

Table 4. Proximate Composition of Benda, Tarap, Jackfruit and Pigeon pea 

 
Samples 

Benda seeds  
(A. elasticus) 

Tarap seeds  
(A. odoratissimus)*1 

Jackfruit seeds  
(A. heterophyllus)*2 

Pigeon pea  
(C. cajan)*3 

Ash % 1.43 1.17  3.80 
Protein % 6.85 8.80  14 - 30 

Fat         % 2.39 15.60 5.40 1 - 9 

Crude fiber  % 10.62 12.30  5 – 9.4 
Carbohydrate % 49.03 49.65 51.10 36 -  65.8 

Note: *1
Masri et al. (2017); *

2
 Mahmud et al. (2009); *

3
Van der Maesen & Somaatmadja (1989). 

 

 

Table 5. Proximate Composition of Benda flesh, Tarap flesh 

 

Samples 

Benda flesh 

(A. elasticus) 

Tarap flesh 

(A. odoratissimus) *1 

Ash % 1.21 0.6 – 0.8 

Protein % 0.97 1.2 – 1.5 
Fat         % 0.61  

Crude fiber  % 2.73 0.8 - 1.3 

Carbohydrate % 11.72 12.0 - 25.2 

Note: *1
Tang et al. (2013) 
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Discussion 

According to Uji (2004), there are many species of native fruits from 

Kalimantan, edible or genetic biodiversity source. These are  mostly in the 

form of trees and Moraceae are  among the top trees after Euphorbiaceae and 

Anacardiaceae. A. elasticus, one species of Moraceae. 

 

For Bogor city, many regions come from the name of plants in Sunda language 

or Indonesian language commonly. Not many people realize that the name of 

their home comes from a plant name. Based on Hidayat (2009) about  region 

names that still exist and those that do not any longer, in Bogor Regency there 

are names that come from the family of Moraceae, especially Artocarpus, like 

Bojong Nangka, Ciampea (Artocarpus heterophyllus), Bojong kulur (Artocarpus 

altilis), Cigudeg (Artocarpus heterophyllus)and Citeureup (Artocarpus 

elasticus). In this research, Citeureup and Ciampea are included. 

 

According to Megawati et al. (2015),  based on the diversity of native 

Kalimantan fruit trees in the Botanical Garden of Mulawarman University, 

Samarinda it is known from 235 Ha there are 18 species of trees, and the 

dominant one is the Moraceae family, and the most species is terap 

(Artocarpus elasticus) comprising 95 trees. 

 

Places to grow Benda apart from  the botanical garden are in areas where the 

tree is in poorly maintained condition, such as at cliffs or  riverside prone to 

flooding, and trees that are  not maintained  grow wild. Sujarwo et al. (2016) 

stated  that like in Bali, land use changes were observed and identified as 

causes of decline for Artocarpus elasticus, Amorphophallus campanulatus, 

Arenga pinnata, and Borassus flabellifer. The consumption of wild and semi-

wild edible plants has been “a way of life” for many rural populations 

throughout the world. The wild edible plants are used as supplements to food 

but information on possible toxic effects are not known (Acharya & Acharya, 

2010). 

 

In three years, two out of seven Benda trees  were lost because they were  old 

and some were too close to rivers/cliffs causing them to die easily. Some were 

lost to make way for construction of buildings. One way to preserve this tree is 

through cultivation. Cultivation efforts are still needed,  as from 226 species in 

35 plant families of fruits native to Kalimantan, only 58 species  were 

cultivated (Uji, 2004). There are 15 species of Artocarpus genera,  and of 

these 11 species  have been planted in  local community  gardens and 12 

species grew wild in the forest in Kalimantan (Siregar, 2006). 
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Proximate analysis of Benda seeds is almost the same compared to that A. 

odoratissimus seeds i.e. 1.17% ash, 8.8% protein, 15.60% fat, 12.30% crude 

fiber, 49.65% carbohydrate (Masri et al., 2017). Carbohydrate and fat content 

of Benda seeds is lower compared to that of Jackfruit seeds i.e. 51.10% 

carbohydrate and 5.40% fat (Mahmud et al., 2009), and Sy Muhammad et al. 

(2019) reported, that the proximate analysis of Jackfruit seed powder i.e. 

69.39 carbohydrate%, 13.67% protein, 10.78% moisture, 2.41% ash, 0.75% fat 

and 3.00% crude fiber.  

 

Proximate analysis of Cajanus cajan i.e. 3.8% ash, 14-30% protein, 1–9% fat, 5-

9.4% crude fiber, 36-65.8% carbohydrate (Van der Maesen & Somaatmadja, 

1989) (Table 4). Proximate analysis of benda flesh is almost the same with A. 

odoratissimus flesh i.e. 0.6-0.8% ash, 1.2-1.5% protein, 0.8-1.3% crude fiber, 

12.0-25.2% carbohydrate (Tang et al., 2013) (Table 5). 

 

One such popular variation commonly found in Brunei Darussalam is its hybrid 

with A. heterophyllus (Jackfruit). The hybrid is locally called Tibadak-nangka 

or nanchem since the local name for Jackfruit is Nangka and A. champeden is 

known as Chempedak. Both A. champeden and its hybrid are popular edible 

fruits in Brunei Darussalam as well as in South East Asia due to their soft and 

firmly textured flesh. Ripened A. champeden (2.8 – 3.5%) and Nanchem (3.2 – 

3.4%) have higher total carbohydrates and energy content than the unripe (1.8 

– 2.5%) seed (Lim et al., 2011).  

 

Aside from being used as food, latex of Benda is also used as an adhesive, to 

ensnare small birds. Pulut is an effective way to trap small birds wthout 

injuring or damaging bird feathers (Munandi, 2013; Miller, 2019). The study of 

Ridwan et al. (2015) showed that there is a relationship between bird 

population and the diversity of trees in Kentingan Campus Surakarta, i.e. 

Moraceae, Fabaceae and Myrtaceae inhabited by Cabai Jawa (Dicaeum 

trochileum), Pleci/Kacamata (Zosterops palpebrosus), Prenjak Jawa (Prinia 

familiaris).  

 

In other locations there are 22 latex producing plants including those from the 

Moraceae family, namely A. elasticus, Ficus sp., Parartocarpus cf. triandra 

which is used by the Suku Anak Dalam in Jambi. The latex  called  Tungkal is 

used to catch birds (Andhika et al., 2015). A. elasticus is harvested from 

natural forests and indigenous agroforestry in Kalimantan (Uji, 2004).  
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Conclusion 

Up to now the Sundanese community in Bogor consume the fruits and seeds of 

Benda (A. Elasticus) as an alternative food source, and use it as building 

material (wood). Benda contains a high carbohydrate content. This study can 

be an interesting insight for the community, breeders and policy makers.  
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