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Abstract

Present paper discusses ethnobotanical and nutritional potential of Gonostegia hirta (Blume ex
Hassk.) Miq. (Urticaceae), an important food and medicinal plant, used by the local communities
of Arunachal Pradesh namely Galo, Nyishi, Tagin and the Adi. Its fast and gregarious growth
habit, nutritious and slippery nature of the leafy parts made it one of the most favorite raw
materials for preparation of traditional cuisine of Abotani tribes of Arunachal Pradesh.
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INTRODUCTION

Arunachal Pradesh, the largest state of the North-East India is primarily a part of Eastern
Himalayan mountain ranges, covering an area of 83,743 sq km (Figure 1). It falls within a
geographical coordinate between latitudes 26° 30' N and 29° 30' N and longitudes 91° 30' E
and 97° 30' E with a total population of 13,82,611 (Anonymous 2011) with a population
density of 17 persons per sq km. The state is also known for its rich and veritable cultural
heritage wherein 28 tribe and 110 sub-tribes living in close association with nature (Khongsai
et al. 2011). The forest comprises of more than 5000 species of angiosperms including 605
species of orchids, 500 species of medicinal plants which is widely distributed in its 15 agro-
climatic zones (Hedge & Hofreiter 1962; Tag et al. 2008). It is estimated that, in India about
800 species are consumed as food plants whereas the corresponding figure for Northeast
(NE) India is around 300. Almost all the edible plants of NE region are represented in
Arunachal Pradesh (Arora 1981; Haridasan et al. 1990).  People of the state depends on
forest resources including wild vegetables for their livelihood (Omem et al. 2016).

Gonostegia hirta (Blume ex Hassk.) Miq. (Urticaceae) is locally known as Oyik by
Galo and Adi and Huik by Nyishi and Tagin communities of Arunachal Pradesh (Figure 1).
It is an herb that trail on ground with male flower almost glabrous (in axillary clusters), often
prostrate, or with ascending branches, 30 – 140 cm long, monoecious or dioecious. Stems 4-
angled, pubescent. Lamina 2 – 5 x 1 – 1.3 cm, lanceolate to ovate-lanceolate, entire, acuminate,
base rounded puberulous; petiole very short. Glomerules often bisexual or sometimes unisexual,
2 – 9 mm in diameter. Male flowers: pedicels 1 – 5 mm; buds ca. 2 mm in diam.; tepals 5,
oblanceolate, 2 – 2.5 mm, acute. Female flowers sessile; perianth tube ovoid, ca. 1.6 mm,
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longitudinally 10-winged, apex 2-toothed. Achenes white to black, ovoid, ca. 1.4 mm. Flowers
bloom mostly during May – July, while fruits mature during August to September.

Gonostegia hirta is ideally found in secondary forest margins, thickets by ditches
and rice fields in moist as well as semi-dry secondary forest patches (Figure 1). Except few
reports on the ethnobotanical uses by Sureja et al. (2007) and Bhardwaj et al. (2008), no
detail investigation has been done on this plant. Therefore, taking the traditional knowledge
as first clue and guidance, the present work has been intended to validate such valuable
knowledge system in scientific dimension so that the species under investigation could be
formally recommended in future for commercial wild food crop.

MATERIALS AND METHODS

Field Survey:

Ethnobotanical field and market surveys were conducted in the seven-major towns of
Arunachal Pradesh, namely Alo, Daporijo, Pasighat, Yingkiong, Ziro, Itanagar and Nirjuli
during the month of March to December 2014 and June to August 2015 by following Jain
(1987) to document the traditional uses of Gonostegia hirta. Personal interviews were held
with the villagers, mostly the women vegetable vendors of Abotani cultural group, and the
interviews were taken from the respondents aged between 20 – 60 years. The plant samples
were collected from the field, identified and described taxonomically and identified with the
help of standard Indian flora such as The Flora of British India (Hooker 1888) and current
accepted name was verified through website www.theplantlist.org. The ethnobotanical
knowledge related to use of this plant as food was recorded through direct spot observation
and through oral communications of the local informants. Ethnobotanical market survey was
conducted at selected district headquarter and major town of Arunachal Pradesh with major

Figure 1. Map showing sites for ethnobotanical market survey conducted for Gonostegia
hirta in seven districts of Arunachal Pradesh
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objective to assess the quantity and price of the Gonostegia hirta sold in the local markets.
The collected voucher specimen was processed into  a mounted herbariumnsheet with
Collection No. LJ/HT/34HAU(2016) and deposited into the Herbarium of Department of
Botany, Rajiv Gandhi University (HAU), Rono Hills, Doimkh, Arunachal Pradesh, India for
future reference.

Sample preparation for proximate analysis

Sample of fresh and tender green leaves of Gonostegia hirta were procured in bulk quantity
from vegetable vendors sitting in the local market of Nirjuli town, Arunachal Pradesh, India.
The samples were washed under running water and blotted with tissue paper and dried
under shade in a room temperature. The moisture content of the samples was determined at
60° C by AOAC (1990) method and minimum moisture content was maintained at 160C.
The dried sample was grounded to a fine powder (1 kg) passed through 40 mesh sieve and
stored at -5° C in air-tight containers prior to further analysis.

 Proximate analysis

 Moisture, ash, ether extract (EE), crude fiber (CF) and nitrogen-free extract (NFE) were
determined by the methods of the Association of Official Analytical Chemistry (AOAC
1990). The crude protein content was determined by Kjeldahl procedure, AOAC method
920; factor Nx6.25 was used to convert nitrogen into crude protein. The crude lipid was
analyzed gravimetrically using Soxhlet apparatus (petroleum ether extraction, boiling point
60 – 800 C). Ash content was determined by incinerating the dried sample in a muffle furnace.
Crude fiber content was determined by the Fibertech (Fibro Plus, Model Kalvat FES2)
system with repeated treatment of dilute H

2
SO

4
, followed by dilute NaOH and washing by

water. Cellulose and lignin were determined by the methods of Acid Detergent Solution
(ADS). Gross energy was determined by using an adiabatic bomb calorimeter (IKAC-7000)
using benzoic acid as a standard.

 Mineral Analysis

The mineral contents of the plants namely, Na, K and Ca were estimated by flame photometry.
The total phosphorus content was determined as described by Umoren et al. (2005). The
estimation of copper, zinc, manganese and iron by Atomic Absorption Spectrophotometer
(Chemito).

Statistical analysis

Data are presented as mean  SD. One-way analyses of variance (ANOVA) were carried
out to compare the different values.

RESULTS AND DISCUSSION

Ethnobotany – Market potential and traditional dish preparation

Ethnobotanical market survey conducted in seven major towns of Arunachal Pradesh revealed
that Gonostegia hirta play a significant role in supporting the economy and livelihood security
of the local communities namely the Nyishi, Galo, Adi and Tagin of Arunachal Pradesh. Its
leafy young twigs are sold in the market at Rs 20/- per bundle and each bundle consists of
atleast 130-160 young twigs. Generally, at least 10 – 15 bundles are sold by a single local
lady vendor every day. Gonostegia hirta (Huik/ Oyik) is usually found gregariously growing
throughout the year in wild condition without any agronomic care in tropical to temperate
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zone along the altitudinal gradient of Arunachal Himalaya ranging from 200 m to 1800 m
amsl. It is usually collected by the rural womenfolk throughout the year and therefore, it has
got immense economic and livelihood potentials.

The leaves and young twigs are thoroughly washed in running water to remove the
microflora from plant surface and then cut into small pieces. At least half a kilogram of
young shoots are immersed into boiling water. The salt and chilly are added to boiling water
and continuously stirred with spoon for half an hour until the entire preparation turn out be a
gravy type (Figure 2). A pinch of powder of Sesamum indicum L. (Tanam) is mixed in the
preparation which adds more taste and flavor. Entire preparation is served along with rice
and other vegetables and non-veg items, which is considered as delicious and nutritious. Due
to slippery and soft nature, Huik or Oyik is popularly consumed among the Abotani tribes of
Central Arunachal Pradesh such as Adis, Nyishis, Galos and Tagins as an important
traditional food supplement and this also acts as laxative ideal for clearing constipation. In
fact, the preparation of Oyik is given to a pregnant woman during her gestation period in
order to enable easy delivery of the child. The raw paste of whole plant is used to relieve
inflammation of skin due to fire burn among the local women.

Nutritional Potential - Proximate composition

The proximate composition of Gonostegia hirta on a fresh weight basis, are presented in
Table 1. The present study detected a good amount of protein (25.19%) in it, which is
followed by ash content (35.047%), moisture (87.07%) and crude lipid (31.37%). Among

Table 1. Proximate composition and nutritive quantity (Kcal/100g) is given as follows on dry
matter basis (%)

those chemical constituents, the nutrients and other compositions like carbohydrates, fats
and proteins derived from plants play an important role in development and sustenance of
human physiology (FAO/WHO 1974). Ash is the remaining residue after the removal of
moisture as well as the organic materials (protein, fat, carbohydrates, vitamins, organic acids
etc.) by burning at 500° C which indicates the amount of mineral content in the plant materials
(Onwuka 2005).  The selected plant species contains a good quantity of ash showing in the
table which indicated the presence of considerable amount of both micro and macro nutrients
which are essential for human health. Crude fibers (18.43 %), which is the non-digestible
carbohydrate and lignin (6.63 %) and also enhances the digestibility, found in the present
sample is within consumable limit. Fats are vital for a healthy body, contributing to the absorption

Sl. 
No. 

Component Result* 

1. Moisture (g%) 87.07 ± 0.021 

2. NFE (Nitrogen extract) (g %) 4.03 ± 0.12 

3. Crude protein (g %) 25.19 ±  0.77 

4. Ash (g %) 35.047 ± 0.71 

5. Crude fiber (g %) 18.43 ± 0.61 

6. Cellulose (g %) 9.74 ± 0.98 

7. Lignin (g %) 6.63 ± 0.36 
8. Total carbohydrate (g %) 46.03 ± 0.47 
9. Crude lipid (g %) 31.37 ±0.39 
10. Gross energy (kcal/100g) 261.36 ± 3.77 

*Each value represents mean ± SD of three determinations
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PLATE - I. Stages of preparation of gravy of
Gonostegia hirta: A. Bundles of leafy twigs are being sold
in the Nirjuli market by a local lady; B. after washing in
running water twigs are ready to cut into small pieces; C.
Ready for cooking; D. Being cooked in aluminum vessel
for adding taste and flavour; E.  Cooked and ready to be
served; F. Cooked Gonostegia gravy is served with local
meat; G. Gravy and meat are served along with rice

of fat-soluble vitamins, and act as structural elements of the cell walls and which is also a
very good source of energy and insulates and protects internal tissues (Jones et al. 1985).
The carbohydrate content of the plant is 46.03 % which is the important components of
storage and structural materials in plants and animals. These are present there as free sugars
and polysaccharides. The estimated total energy value of the leaves of this plant sample was
261.36 kcal/100g.

Mineral Ion Concentration

The mineral ion concentration detected from Gonostegia hirta is presented in Table 2. The
minerals are the primary metabolites those help in maintaining skeletal structures, colloidal
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Sl. 
No. 

Components Result* 

1. Calcium (ppm) 0.135 ± 0.007 
2. Phosphorus (g/kg) 0.88 ± 0.03 
3. Potassium (mg%) 0.39± 0.012 
4. Sodium (mg%) 0.52 ± 0.08 
5. Zinc (ppm) 8.04 ± 0.121 
6. Copper (ppm) 0.36 ± 0.05 
7. Manganese (ppm) 1.89 ± 0.81 
8. Iron (ppm) 21.03 ± 1.95 

Table 2. Mineral ion concentration in plant sample

*Values are means of triplicate determinations

state of the body matter and regulate acid base equilibrium, diffusion and osmotic pressure.
Among the mineral contents Fe, Ca, P, K, Na, Zn, Mn etc. are the most important elements
detected from Gonostegia hirta and they constitute an essential part of any balanced diet.
The concentration of mineral ion in the present sample is within tolerable limit of human
physiology and hence there is less chances of adverse effect of this diet on human body.

CONCLUSION

Ethnobotanical market survey has revealed that Gonostegia hirta is a significant plant
species having nutritional and medicinal potential. The traditional dishes prepared out of
this plant is not only nutritious but also considered as an integral part of local cultures of
the Abotani tribes of Arunachal Pradesh. The aggressive growth habit of the plant
makes it an ideal raw material for local vegetable vendors for frequent collection and
selling in local markets. However, there is an absence of agrotechnology for this
commercially viable species. Cultivation method should be perfected so that raw materials
are made easily available in the market for the consumers without venturing out much
inside the forest. Proximate composition study revealed that the plant is a good source
of nutritional contents which include protein, crude fats and crude fibers. The mineral
ion concentration detected is within tolerable limit of human physiology. It is concluded
from the study that utilization of wild edible plant should be considered not only as food
resource but associated traditional knowledge should also be conserved. From the present
studies, it is also revealed that the leaves possess therapeutic potentials as purgative and
healing agent. Therefore, it is reasonable to assume that because of high protein, mineral
content and high energy value the leaves of Gonostegia hirta would continue to remain
as favorite ethnic cuisines and supplementary diet for the local communities of Arunachal
Pradesh in long run.
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