CHAPTER Il

Determination of Proximate Composition of Wild Edible Plants

11.1 Introduction

The wild edible plants growing in the natural habitats are being used as the sources
of food to fulfil the daily requirements of nutrients by the rural people inhabiting in the
remote areas. The green vegetables are the only nutritious, healthy foods and sources of
energy for proper growth and maintenance of physiological processes in the body. The
wild edible plants are considered as one of the cheapest sources of energy for human
consumption. It provides the defence system to many diseases by boosting the immune
system of our body. Like other vegetables, wild edible vegetables also act as a very
important component of human food which can be consumed throughout the year. This
non-conventional food sources are utilised during food scarcity and also used as a
source of income generation for the rural people [1, 2]. The wild edible vegetables are
essentially important in the biochemical and nutritional aspects as they are the best
sources of proteins, amino acids, carbohydrates, fibre, vitamins, minerals and bioactive
compounds which are very important for health and play an active roles in prevention of
many diseases like cancer, diabetes, coronary heart diseases, etc. [3, 4]. Hence, these
wild edible plants can be integrated into the normal diet to achieve daily requirements of
important nutrients from food.

The large varieties of wild edible plants are mostly consumed by the Bodo people
and other tribal communities of Assam of North East India since time immemorial.
Bodos have a rich cultural practice of enjoying the flavour of several wild plants in the
form of a mix vegetable and also there is a traditional belief that consumption of these
mix vegetables acts as a medicine for many diseases [2]. In view of its food and
medicinal importance, in this study a total of 17 wild edible plants were selected which
have been traditionally consumed as vegetables by the Bodos of Assam.

Sphenoclea zeylanica (Fig.11.1) locally known as Sibung in Bodo is small seasonal

herbs growing 6-10 inches in marshy land, paddy field or water banks which are
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available from the month of July to October. The stems and leaves are very weak with
smooth leaf margin. These are slightly bitter in taste and eaten as vegetable (fried or
boiled) and the rural people use to sell this in the market at Rs. 10 per bundle (around
250 g fresh weight). It has been reported that the methanol extract of this plant has the
antimicrobial activity against many pathogenic bacteria and fungi [5].

Cardamine hirsuta (Fig.11.2) locally known as Singsab in Bodo grows in stream,
rivers and lakes as floating on the surface of water as well as in the muddy area. They
have a pungent smell like mustard oil. Leaves are similar to the leaves of mustard oil
and belong to the same family Brassicaceae. The leaves and the stems are eaten as
vegetable. It is found available from the month of July to August and in the local
markets at Rs. 10 per bundle. There is no available report in the literatures about the
study of this plant to the best of our knowledge.

Natsiatum herpeticum (Fig.11.3) is called Jwheo in Bodo and it grows throughout
the year but the most available time is from May to August. It is a climber and the
leaves are smooth hairy. The tender leaves and young shoots are eaten as vegetables.
The Bodo people use to cook it with small fishes and eaten. It can also be cooked with
chicken and consumed during common fever. It has been reported that a new anticancer
drug-camptothecine has been reported from Natsiatum herpeticum species [6]. Other
nutritional status and phytochemical studies including antioxidant and antimicrobial
activities of this plant are still not reported in the literatures.

Blumea lanceolaria (Fig.11.4) locally known as Jwglaori in Bodo is available
during the months from May to September. It is a herb, leaves are serrate, elongated;
inflorescence is racemose cyme and flowers are head, yellow in colour. The leaves are
edible with aromatic smell and spicy in taste. The rural people prefer this plant for
preparation of hot mixed vegetable soup which is consumed for curing cough and
illness. It has been reported that the ethanolic extract of B. lanceolaria has the
antimicrobial and antioxidant properties [7].

Sphaerantus peguensis (Fig.I11.5) commonly known as Jolonga bantu in Bodo is
available during the month of August to December. It grows in the paddy field as a
weed. The leaves and stems are eaten as vegetables by the local people. The plants are
small herb, inflorescence becomes rounded like head, matured leaves have smooth hairs
on both the surface, and the leaves have spicy aromatic smell. It is also preferred during
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preparation of hot mixed vegetable soup for curing cough and illness by the local
people. There is no available information in the literatures about the study of this plant
to the best of our knowledge.

Tetrastigma angustifolium (Fig.11.6) locally known as Dousrem are annual plants,
and weak stem climber. Its leaves are tri-pinnate, serrate, flowers are compound umbel,
stem bears tendril for climbing. The tender leaves are eaten as vegetables by the local
people and it has market value of Rs. 10 per bundle. Young tender shoots are available
from the month of March to July. This vegetable is sour in taste and can be prepared
with fishes and meat. It has been reported that the hydro-alcoholic leaf extracts of
Tetrastigma angustifolium have anti-hyperglycaemic activities against diabetes mellitus
[8].

Oenanthe javanica (Fig.11.7) commonly known as water dropwort and locally
known as Daopenda is a perennial herb grows on wet land or marshy area. The leaves
are compound, stems are short swollen at the base, hollow internodes, inflorescence
compound umbel, and flowers are white. These plants are available from the month of
March to June. It has been reported that O. javanica plant from China are used to treat
jaundice, hypertension, fever, and abdominal pain [9]. It has also been reported that this
plant has antioxidant property [10] and hepatoprotective activity [11-13].

Melothria perpusilla (Fig.11.8) locally known as Timijora is a climber and most
commonly grows in lakes and ponds, leaves are serrate having hard, rigid margin,
flowers are yellow, fruits show distinct margin diagonally at the middle through which
it breaks into two equal halves on ripening, and it is available during the summer. These
are eaten as a vegetable by the local people. The Bodo people have a traditional belief
that this plant has medicine values and it is used for curing joint pain, and jaundice.
There is no available report in the literature about this plant also, to the best of our
knowledge.

Stellaria media (Fig.11.9) locally known as Tuntini is an annual herb with simple
leaves, weak stem which grows in moist soil. These plants are available from the month
of December to March. Howard in 1987 [14] reported that S. media is used to cure
inflammation, skin diseases, arthritis, bronchitis, asthma, etc. The plant has also been

reported for antioxidant and antifungal properties [15-17].
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Cryptolepis sinensis (Fig.11.10) locally known as Parukia in Bodo is a thin and
hard stem climber, its leaves are opposite, flowers are very small, yellow in colour,
fruits are long, bears in pair, and looks like a pencil. This plant bears latex and its tender
leaves are traditionally used as vegetables by Bodo tribes especially for lactating mother
to increase the milk production. To the best of our knowledge, there is no available
information about the study of this plant in the literatures.

Drymaria cordata (Fig.11.11) commonly known as chickweed and locally known
as Jabsri is a seasonal wild vegetable that grows from the month of December to March
in the crop field as a weed. The stems are very weak with opposite sessile leaves,
flowers are pale yellow with a distinct character of Caryophyllaceae. The plant has been
reported for anti-inflammatory activity [18], antibacterial activity [19] cytotoxic
characters [20] anxiolytic activity [21], analgesic properties [22] and antipyretic
properties [23]. Other studies like proximate composition, metal contents, vitamin C
content, antioxidant property and anti-nutritional contents were not reported yet in the
literature to the best of our knowledge.

Persicaria chinensis (Fig.11.12) locally known as Mwisungka in Bodo is small
herbs growing under the canopy of forest, leaves are simple, hairy with polygonous
margin, inflorescence spikelet, and remain prostrate on the ground. The young shoots
are edible and sour in taste. It is available during the month of June to November. There
is no available report in the literatures about the study of this plant to the best of our
knowledge.

Antidesma acidum (Fig.11.13) locally known as Lapasaiko is a woody shrub,
growing on the sandy soil and belongs to Euphorbiaceae family. Its leaves are simple,
and stems are hard and woody. The tender leaves are eaten as a vegetable by the local
people and it contains a sour taste. The Bodo tribes believe traditionally that these plants
have medicinal values and used for curing headache, jaundice, stomach pain etc. It is
available from the month of March to May. It has been reported that water extract of its
leaf is used in anti-diabetic treatment [24]. No other studies are yet reported in the
literatures to the best of our knowledge.

Eryngium foetidum (Fig.11.14) commonly known as Mexican coriander or fit weed,
and locally known as Gonger dundiya in Bodo is an annual or perennial herb which is
used to flavour delicious food items. The local people use it to flavour foodstuff and
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also for flavouring salad, chutney, and other items of food. It has been documented that
this plant is traditionally used in the treatment of various ailments such as fevers, chills,
vomiting, burns, hypertension, headache, earache, stomach-ache, asthma, arthritis,
snake bites, scorpion stings, diarrhoea, malaria, and epilepsy [25, 26]. Its aromatic smell
is due to the presence of essential oil eryngial (E-2-dodecenal) [27]. It has also been
reported that this plant has anthelmintic, anti-inflammatory, analgesic, anti-
carcinogenic, anti-diabetic, and antibacterial activity [28, 29]

Lippia javanica (Fig.11.15) locally known as Ontaibajab in Bodo is a small woody
shrub. The leaves have aromatic smell. The inflorescence spike, flowers are sessile,
purple or pink in colour, and generally grow in sandy soil near a river or pond bank. The
leaves are eaten as vegetables by the Bodo people and cooked with meat and fish also. It
is used as herbal tea [30], vegetables [31, 32], insect repellent [33], in respiratory
disorder [34], wounds, injuries, pain and skin infection [35].

Polygonum perfoliatum (Fig.11.16) locally known as Mwitasikla in Bodo is an
annual or perennial climber, and it grows on sandy soil. The petiole and stems are
angular bearing recurved prickles. The fruits are metallic blue in colour, sub-globose,
fleshy, and berry-like, 4 to 6 mm in diameter. The tender leaves are eaten as vegetables
by the Bodo people, especially with fish or edible insects. These vegetables are
available from the month of March to June. It has been reported that P. perfoliatum
extracts possess cytotoxicity effects against human mammary carcinoma, colon
carcinoma, hepatocellular carcinoma, prostate carcinoma, and erythro-leukaemia cells
[36]. It has been reported that P. perfoliatum have anti-inflammatory [37], anti-bacterial
properties [38]. Other studies like proximate composition, metal contents, vitamin C
content, amino acid composition, antioxidant property and anti-nutritional contents were
not reported yet in the literatures to the best of our knowledge.

Enhydra fluctuans (Fig.11.17) locally known as Alangshi in Bodo is an aquatic or
semi aquatic annual herb of the Asteraceae family. The leaves are sessile, hollow
internodes, roots at node; sometimes float on the water, inflorescence head with dull
yellow or white colour flower. It has also distinctive smell and bitter in taste and is
available from the month of March to July. The plant has been reported for anti-
inflammation [39] antibacterial activity [40], anti-diabetic activity [41],
hepatoprotective activity [42] and analgesic activity [43].
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Fig.11.2: Cardamine hirsuta.
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Fig.11.3: Natsiatum herpeticum.
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Fig.11.4: Blumea lanceolaria.
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Fig.11.6: Tetrastigma angustifolium.
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Fig.11.8: Melothria perpusilla.
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Fig.11.10: Cryptolepis sinensis.
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Fig.11.12: Persicaria chinensis.
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Fig.11.14: Eryngium foetidum.



Chapter II

71

Fig.11.15: Lippia javanica.

Fig.11.16: Polygonum perfoliatum.
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Fig.11.17: Enhydra fluctuans.
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11.2 Materials and Methods
11.2.1 Chemicals

Boric acids, NaOH, H,SO4, K;SO,4, CuSQ4, HCI, petroleum ethers were obtained
from Merck, New Delhi.

11.2.2 Collection and identification of plants

A total of 17 wild edible plants listed in the Table 11.1 were collected during their
seasonal availability from the village markets of Kokrajhar and Chirang districts of
Bodoland Territorial Area District (BTAD) of Assam. After collection of samples, the
herbarium sheets of all the plant species were prepared and submitted at Herbarium of
Botanical Survey of India (Meghalaya) and authenticated (Reference No.
BSI/ERC/Tech./Plant  Iden./2014, Dated 19/12/2014; BSI/ERC/Tech/ Plant
Iden./2015/77, Dated 05/05/2015; BSI/ERC/Tech./Plant Iden./2015/432, Dated
30/09/2015).

11.2.3 Sample preparation

The samples were collected in plastic bags and after collection, all the samples were
washed with tap water followed by distilled water. The fresh samples were taken for
determination of moisture and vitamin C contents. For other experiments, the samples
were dried in the hot air oven at 50°C and it was grinded into uniform powders and
stored in cool and dry place in a sealed plastic container for further use.

11.2.4 Determination of moisture content
The moisture contents of the samples were evaluated by following the AOAC [44]
method. In brief, 5 g of fresh sample was taken and it was dried for 3 h in the hot air
oven at 105°C. The final weight was measured after cooling in a desiccator, and it was
calculated as per the formula given below.
FW - DW

Moisture content (%) = x 100
FW

Where, FW = Fresh weight (g), DW = Dry weight (g).

11.2.5 Determination of ash content
The AOAC method [44] was followed for determination of ash content. At first the
silica crucible was heated in a furnace for 1 h and initial weight was taken after cooling



Chapter II 74

it in a desiccator till the constant weight is obtained. Then, the dry sample (2 g) was
taken in crucible weighted previously and heated at 550°C for 6 h in the muffle furnace.
After that it was cooled in the desiccator and the final weight was measured and the ash
content was calculated as per the formula given below.

Weight of ash
Ash (%) = x 100
Weight of sample

11.2.6 Determination of crude fat

The AOAC method [44] was followed for the determination of crude fat content.
The clean and empty flask was preheated overnight at 105°C followed by cooling in a
desiccator and its pre-weight was recorded. After that, 5 g of dry sample was measured,
wrapped in Whatman No. 1 filter paper, placed into the extraction thimble of a Soxhlet
apparatus and was extracted for 12 h with 500 mL of petroleum ether. The solvent was
completely removed using rotary evaporator and the final weight of extracted fat was
recorded.

Weight of fat
Crude fat (%) = x 100
Weight of sample

11.2.7 Determination of crude protein

The AOAC method [44] was followed for the determination of crude protein
content using the Kjeldhal apparatus. In this experiment, the sample (1 g) was taken in
Kjeldhal digestion chamber and to this, conc. H,SO4 (20 mL) and 10 g of Kjeldhal
catalyst (one part CuSO,4 and 9 parts K,SO,4) was added, digested and then distilled by
using Kjeldhal distillation apparatus. The condensed ammonia was collected and
titration was performed against 0.1 N HCI. The blank test containing the entire reagents
except the sample was also performed as a control. A similar process was also
performed for blank solution. The nitrogen concentration was calculated as per the
formula given below.

(A-B)x Nof HCI x 14
Nitrogen (%) = x 1000
Weight of the sample

Where, A = Volume (mL) of (0.1 N) HCI used in sample titration.
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B = Volume (mL) of (0.1 N) HCl used in blank titration.
14 = Atomic weight of nitrogen.

The protein content was calculated by multiplying the nitrogen content with 6.25 of
protein conversion factor.

Protein (%) = Nitrogen (%) x 6.25.

11.2.8 Determination of crude fibre
The AOAC method [44] was also followed for the determination of crude fibre

content of the sample. In this experiment, the dry sample (1 g) was digested for 30 min
with 0.25 N H,SO, and it was filtered with the muslin cloth. The residue was washed
with hot water for three times and it was heated for 30 min with 0.3 N NaOH till it
boils. After that, it was filtered again, followed by washing with hot water, 0.5 N H,SO4
and ethanol solution (50%). The residue obtained was completely dried in the hot air
oven at 130°C. The dried weight obtained was incinerated in a furnace at a temperature
of 600°C for 30 min. The ash obtained was weighted and the crude fibre content
calculated using the formula given below.

(Dry weight of digested sample — Weight of ash)
Crude fibre (%) = x 100
Weight of the sample

11.2.9 Determination of total carbohydrate

The total carbohydrate content of the plant sample was measured using the
difference method given by James [45] as per the equation mentioned below.
Total carbohydrate (%) = 100 — [% of (Moisture + Ash + Crude protein + Crude fat)].

11.2.10 Determination of calorific value of plant sample
The total calorific value or total energy value (in kcal/100 g) of the wild edible

plants was determined using an equation prescribed by FAO [46] which is given below.

Calorific value (kcal/100 g FW) = 4 (Protein %) + 9 (Fat %) + 4 (Carbohydrate %).
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Table 11.1: Wild edible plants collected for the study
Botanical name Family Local name Parts used and Availability
(Bodo) taste
Sphenoclea zeylanica Lobeliaceae Sibung Whole plants except July-October
Gaertn. root, slightly bitter
Cardamine hirsuta L. Brassicaceae Singsab Whole plants except July-August
root, slightly bitter
Natsiatum herpeticum Icacinaceae Jwheo Leaves and tender Throughout
Buch. -Ham. ex Arn. shoot, no significant the year
taste
Blumea lanceolaria Asteraceae Jwaglaori Leaves, spicy May-
(Roxb.) Druce September
Sphaerantus peguensis  Asteraceae Jolonga bantu  Tender shoot and August -
Kurtz ex C.B. Clarke. leaves, spicy December
Tetrastigma Vitaceae Dousrem Young leaves, sour March-June
angustifolium (Roxb.)
Oenanthe javanica Apiaceae Daopenda Leaves & petiole, March-June
(Blume) DC. slightly bitter
Melothria perpusilla Cucurbitaceae  Timijora Tender shoot, bitter March-
(Blume) Cogn. August
Stellaria media (L.) Caryophylla-  Tuntini Whole plants, no December-
Willd.ex Schult ceae significant taste March
Cryptolepis sinensis Apocynaceae  Parukia Tender shoot, no March-July
(Lour) Merr. significant taste.
Drymaria cordata L. Caryophylla-  Jabsri Whole plants, slightly ~ December-
ceae sour. March
Persicaria chinensis Polygonaceae = Mwisungka Young shoot and June-
(L.) H. Gross leaves, slightly sour November
Antidesma acidum Euphorbia- Lapasaiko Tender shoot, sour March-May
Retz. ceae
Eryngium foetidum L. Apiaceae Gongar-dundia Leaves, no significant ~ May-August
taste but flavours
Lippia javanica Verbenaceae  Ontaibajab Young leaves, no March-June
(Burm.f.) Spreng significant taste but
flavours
Polygonum perfoliatum  Polygonaceae = Mwitasikla Young leaves & shoot, March-June
L. sour
Enhydra fluctuans Lour.  Asteraceae Alangshi Whole plants, bitter March-July
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11.2.11 Statistical analysis

All the experiments were carried out for three independent replicates. The results
were presented per 100 g of fresh weight in terms of mean + standard deviation.
OriginPro 8.5 software (MA 01060, OriginLab Corporation, USA) was used for
statistical analysis and executed by the one-way ANOVA t-test at p < 0.05.

11.3 Results and Discussion

The use of wild edible plants as vegetables and medicinal purposes by various
indigenous people in Assam is very common. They try to fulfil their daily requirements
of food and nutrition from the nature. In this study, a total of seventeen wild edible
plants have been selected which belongs to twelve different families. The botanical
name, family, vernacular name in Bodo, parts used, taste, time of availability of selected
wild plants are presented in Table 11.1 and it has been found that all the aerial parts of
the selected plants are eaten as vegetable. Likewise, the proximate compositions of the
wild edible plants studied are given in the Table 11.2 in which the moisture content, ash
content, crude fat content, crude fibre content, crude protein content, total carbohydrate
content and total calorific values were specified. The proximate composition was
expressed in g/100 g of fresh weight (FW), whereas the total calorific value was
expressed in kcal/100 g of FW. The proximate compositions of all these selected wild
vegetables are significantly different from each other at p < 0.05.

It is seen in the Table 11.2 that the moisture content of each plant species is more
than 80% which ranges from 81.96 + 0.45 g to 92.89 + 0.44 g per 100 g fresh weight
(FW) of plant sample. The moisture content was found to be the highest in C. hirsuta
(92.89 + 0.44 g/100 g FW) and the lowest in C. sinensis (81.96 + 0.45 g/100 g FW).
However, more than 90% of moisture contents were also found in the six samples viz. S.
zeylanica, C. hirsuta. S. peguensis, O. javanica, S. media and P. chinensis. The moisture
content was found to be similar to the values of some underutilized green leafy
vegetables reported by Saha et al. [47] and Gupta et al. [48]. The moisture content
varies due to the environmental factors such as humidity, temperature, soil type, their
habitat and harvest time of the sample. Higher moisture content affords greater activity
of water soluble enzyme and co-enzyme needed for metabolic activity of leaves [49].
Moreover, the moisture of the green vegetables is considered as an excellent source of
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water and 20% of total water required by the body is fulfilled by these vegetables [50].

Thus the higher moisture content signifies the most refreshing vegetable.

Table 11.2: Proximate analysis of wild edible plants per 100 g of fresh weight (FW)

Plants  Moisture Ash Crude Crude Crude Carbohy- Calorific
(9) (9) fat (g) fibre (g) protein (g) drate (g) value (kcal)
Sz 92.81+0.64° 1.41+0.01°  0.12+0.11°  1.25+0.21*  3.08+0.01°  2.55+0.63°  23.70+2.54°
Ch 92.89+0.44%°  1.78+0.07°  0.24+0.01°  1.64+0.01*" 3.99+0.21°  1.70+0.51°  22.45+2.06"
Nh 83.7242.36"  3.42+0.04°  0.67+0.01°  1.99+0.03°°¢ 537+0.05°  6.80+2.40°  54.72+9.61°
BI 88.87+0.52°  1.96+0.00°°  0.31+0.01°  1.23+0.00°  1.84+0.01°  7.00+0.52°  38.24+2.08"
Sp 90.89+2.22%  2.35+0.12°  0.25+0.03°  1.92+0.07°°  3.18+0.01°  3.32+2.23°  28.30+8.91°
Ta 87.46+0.71° 1.15+0.00°  0.52+0.01°  1.28+0.01*  1.86+0.01° 8.99+0.71"  48.13+2.84
Oj 90.44+0.26"  1.60+0.00°  0.16+0.00°  1.07+0.01*  1.22+0.01°  6.55+0.26°  32.61+1.03°
Mp 82.83+1.30"  0.66+0.01°  0.21+0.22°  3.03+0.02°  2.64+0.13"  13.64+1.32° 67.03+5.23"
Dc 89.23+0.04% 2.71x0.00°  0.16x0.00°  1.19+0.00°  2.58+0.01"  5.29+0.04"  33.00+0.19'
Cs 81.96+0.45" 1.97+0.00°  0.64+0.00°  2.67+0.01°  2.92+0.00"  12.48+0.45'  67.42+1.82"
Sm 90.84+0.16"  2.09+0.00°°  0.24+0.00°  3.44+0.01°  1.83+0.01°  4.97+0.02 29.48+0.12!
Pc 92.35+0.61*° 1.58+0.11°  0.33+0.02°  2.57+0.52°  3.66+0.22°  2.07+0.61°  25.93+2.43
Aa 87.57+0.96° 1.32+0.00°  0.70+0.00°  1.19+0.01*  1.47+0.01°  8.92+0.96"  47.96+3.67'
Efo 87.24+0.53° 1.44%0.07°  0.33x0.00°  1.19+0.01°  2.09+0.13"  8.87#0.63"  46.90+2.03"
Lj 84.53+1.40' 3.15x0.00°  0.27+0.01°  2.63+0.00°  4.38+0.01°  7.65+1.39°  50.64+5.63"
Pp 85.23#0.32)  1.37x0.00°  0.76x0.00°  6.80+0.01"  3.38+0.00°  9.23+0.32"  57.38+1.29°
Ef 89.28+0.60° 1.51+0.00°  0.51+0.02°  1.11#0.00°  1.39+0.00°  7.29+0.58°  39.38+2.55

Sz =S. zeylanica, Ch = C. hirsuta, Nh = N. herpeticum, Bl = B. lanceolaria, Sp = S. peguensis, Ta = T. angustifolium,
Oj = 0. javanica, Mp = M. perpusilla, Dc = D. cordata, Cs = C. sinensis, Sm = S. media, Pc = P. chinensis, Aa = A.
acidum, Efo = E. foetidum, Lj = L. javanica, Pp = P. perfoliatum and Ef = E. fluctuans. Values were expressed as
mean of three replicates + standard deviation and the data with different letters in a column are significantly different
from each other at p < 0.05.

The total ash content of the sample gives the indirect measurement of minerals in a
food item and in the present study it ranges from 0.66 + 0.01 g to 3.42 + 0.04 g/100 g
FW. The highest ash content was found in N. herpeticum (3.42 = 0.04 g/100 g FW) and
the lowest ash content was found in M. perpusilla as 0.66 + 0.01 g/100 g FW. High ash
content was also found in S. peguensis, D. cordata, S. media, and L. javanica which
were 2.35 £ 0.12, 2.71 + 0.00, 2.09 £ 0.00, and 3.15 £ 0.00 g/100 g FW, respectively.
All the selected plant species were found to contain poor amount of crude fat which is
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below 1 g/100 g FW and the value ranges from 0.12 + 0.11 g to 0.76 £+ 0.00 g/100 g FW
in S. zeylanica and P. perfoliatum, respectively. Similar fat content was observed in N.
herpeticum, T. angustifolium, C. sinensis, A. acidum and E. fluctuans as 0.67 + 0.01,
0.52 £0.01, 0.64 + 0.00, 0.70 £ 0.00 and 0.51 + 0.02 g/100 g FW, respectively. The ash
and crude fat contents were compared with the works of Odhav et al. [51] and Gupta et
al. [48] and the result of current study were found to be similar to their works. Similar
values were also reported in American wild edible plants and some edible species of
Asteraceae family as reported by Phillips et al. [52] and Garcia-Herrera et al. [53]
respectively. Dietary fat is important as it provides energy and fat soluble vitamins
because it dissolves many vitamins and make available to the health [52]. It is found
from the Table 11.2 that N. herpeticum has the highest protein content of 5.37 £ 0.05
g/100 g FW and the lowest was observed in O. javanica (1.22 + 0.00 g/100 g FW). The
higher protein content was also found in some of the samples like S. zeylanica, C.
hirsuta, P. chinensis, L. javanica and P. perfoliatum as 3.08 + 0.01, 3.99 + 0.21, 3.66 +
0.22, 4.38 + 0.01 and 3.38 £ 0.00 g/100 g FW, respectively. These values were also
found to be similar to the crude protein content of some underutilized vegetables
reported by Gupta et al. [48]. Thus, the selected wild vegetables are not good sources of
proteins (1.22 + 0.00 to 5.37 = 0.05 g/100 g FW) which are obtained based on the
amount of total Kjeldhal nitrogen content multiplied by the conversion factor of 6.25
[44]. As proteins are the most essential components of food that provide adequate
amount of amino acids and play an important role in all biochemical, and physiological
processes [54]. Our findings also agree with the results of some non-conventional
vegetables [52, 53]. The fibre content varied from 1.07 £ 0.00 g/100 g FW in O.
javanica to 6.80 + 0.01 g/100 g FW in P. perfoliatum. These values are in accordance
with the results reported by Saha et al. [47], Phillips et al. [52], Garcia-Herrera et al.
[53] and Gupta et al. [48]. Fibres in the food are necessary for digestion and effective
elimination of wastes. Fibres can lower the risk of coronary heart disease, serum
cholesterol, hypertension, diabetes, constipation, colon and breast cancer [55-57]. Thus,
the consumption of these vegetables can potentially increase the dietary fibre intake in
the poor family of rural areas. Total carbohydrate content was found the highest in M.
perpusilla (13.64 + 1.32 g/100 g FW) and the lowest in C. hirsuta (1.70 £ 0.51 g/100 g
FW). It was also found that T. angustifolium, C. sinensis, A, acidum, E. foetidum and P.
perfoliatum have a promising source of carbohydrate as 8.99 + 0.71 g, 12.48 + 0.45 g,
8.92£0.96 ¢g,8.87 +£0.63 g and 9.23 + 0.32 g/100 g of FW respectively. Saha et al. [47]
reported the carbohydrate contents of some leafy vegetables of Assam (India) ranged



Chapter 11 80

from 11.16 g to 5.45 g/100 g FW which is very similar to the results of our findings.
Similar results of total carbohydrate contents were also reported in wild edible herbs
[58] and some edible species of Asteraceae family [53]. The higher carbohydrate
content indicates higher energy content in the food which can provide sufficient energy
responsible for doing several activities in one’s daily life [59]. The carbohydrate, fat and
proteins are the main sources of the total energy or calorific value of food. In the present
study, the calorific value per 100 g of the fresh sample ranged from 22.45 + 2.06 kcal
(C. hirsuta) to 67.42 + 1.82 kcal (C. sinensis). High calorific values were also found in
N. herpeticum, T. angustifolium, M. perpusilla, A. acidum, E. foetidum, L. javanica and
P. perfoliatum as 54.72 + 9.61, 48.13 £ 2.84, 67.03 £ 5.23, 47.96 + 3.67, 46.90 + 2.03,
50.64 £ 5.63 and 57.38 * 1.29 kcal/100 g FW, respectively. Similarly, Ullah et al. [60]
reported the similar calorific values in some selected medicinal plants. Similar value of
energy was also reported in some American wild edible plants [52]. The plants with a
higher calorific value can be considered as a nutritious food. The high calorific value
suggests that these wild edible plants can be used in the formulation of various dietary
supplements. The results of proximate composition of our study were also closely
related to the nutrient contents of African leafy vegetables reported by Jaarsveld et al.
[61]. However, higher levels of the proximate compositions were reported in B.
lanceolaria, D. cordata, and L. javanica except moisture content [62] in comparison to
that of current study. The proximate food composition of E. fluctuans reported by the
Satter et al. [63] is also similar to our findings.

11.4 Conclusion

In this study, all the selected wild plants were found to contain varying proximate
compositions. C. sinensis was found to contain the highest calorific value (67.42 + 1.82
kcal/100 g FW) due to higher contents of carbohydrate (12.48 + 0.45 g/100 g FW), fat
(0.64 = 0.00 ¢g/100 g FW) and protein (2.92 + 0.00 g/100 g FW). M. perpusilla, P.
perfoliatum, N. herpeticum and L. javanica were also found to contain higher amount of
calorific values as 67.03 + 5.23, 57.38 + 1.29, 54.72 + 9.61, and 50.64 + 5.63 kcal/100 g
FW, respectively. Thus, these wild plants can be considered rich sources of energy and
consumption of these plants can meet the daily nutritional requirements which can
eliminate the malnutrition problems.
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