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ABSTRACT

The nutritional composition and minerals contensoime wild edible plants of different botanical fizas growing
in the Meghalaya state, India e.g the bulb of Daysa bulbifera, the underground stem of Homalomemenatica,
flowers of Phlogacanthus curviflorus, leaves of Malh erythrophylla, Ardisia humilis and fruitsfoCareya
arborea, used by the local tribal people were arsatil For different plant species the crude fat enhranged
between 0.1740.008-1.3940.03 %. The crude proteintent was found to be the highest in the leavesrdikia

humilis (12.7140.33%) while the available carbohgi® content was the highest in the fruits of Carayborea
(88.0840.23%) and very good amount of it was fooridioscorea bulbifera and in Phlogacanthus cuoviis. The
energy content ranged from 296.37+1.83- 388.03+k&4&l /100g in various wild edible plants. Amohg tarious
macronutrients estimated in the plant samples tieémint wild edible plants, calcium was presenthie highest
quantity (7.4240.18 -17.8740.20 mg/qg) followed kptgssium (3.1640.16-16.88+0.17 mg/g) and sodiuraZf0.01-

0.9840.02 mg/g). Whereas the micronutrients, sashron, zinc, copper, manganese and chromium \eése

analyzed in different plant specimens. The tssndlicated that these wild edible plants undeesstigation could
be a good supplement for protein, carbohydrate,iwsod potassium and calcium were richer than thathe

commercial vegetables and could be used for notrdti purposes.
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INTRODUCTION

In developing countries various types of wild edilglants are exploited as sources of food and fnaside
adequate level of nutrition to the inhabitants [Ihese wild plants serve as an indispensable ¢oestiof human
diet supplying the body with minerals, vitamins aredtain hormone precursors, in addition to protgid energy
[2]. According to FAO (Food and Agricultural Orgaation) report, more than one billion people anagisvild

plants as their diet [3]. Meghalya is a small siatenorth-eastern India. The Meghalaya subtropicedsts eco-
region encompasses the state; its mountain foegstslistinct from the lowland tropical forests ke tnorth and
south [4]. The forests of Meghalaya are notablédHeir biodiversity of mammals, birds, and plaris P large part
of the region is botanically under-explored oemwnexplored. The forests of Meghalaya proviterge number
of plants whose fruits, seeds tubers, shoots eteraa important contribution to the diet of thedbpeople and
tribal people (Khasi, Jaintia, Mizo, Garo). Thedanfs also provide some useful products like medicfibre,
fodder, dyes etc [5]. The study of wild edible giars important not only to identify the potentsdurces which
could be utilized as alternative food but alsoelest promising types for domestication.
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The present communication deals with the analykith® bulb ofDioscorea bulbiferathe underground stem of
Homalomena aromaticdlowers of Phlogacanthus curviflorudeaves ofMedinilla erythrophylla, Ardisia humilis
and fruits of Careya arboreacollected from different market of Meghalaya statedia for their nutritional
composition and mineral contents. The main tarfi@wuo research was to find out the nutritional poied of these
wild edible plants. The ethnobotanical importantéhe plants under investigation are give below.

Dioscorea bulbiferd.. is known as Phan-shynreh in Meghalaya Sta&lgngs to the family Dioscoreaceae. The
tubers are cooked and eaten as vegetable, andadtsm the market [6].

Homalomena aromatic&ch is known as Kimchit nokam (Garo) Shriew (KhasiMeghalaya State , belongs to the
family Araceae. The underground stem and petibthis plant are cooked as vegetable [5].

Phlogacanthus curviflorugWall.) Nees is known as Jathang in Meghalaya State , beldogthe family
Acanthaceae. In Manipur, the boiled leaf juice of this plantused as tea like drink to cure cough and fever.
Flowers are eaten raw or fried as tonic. In Arudginadesh pounded flowers are used as condimgent [7

Medinilla erythrophyllaLindl. belonging to the family Melastomaceae isokwm as Shkor Blang (Khasih
Meghalaya State Leaves of this plant are cooked as vegetable. Yat@gs, leaves and fruits of this plant, all
tastes sour, are cooked with dry fish [8].

Ardisia humilisVahl. belonging to the family Myrsinaceae is knoas Ja-jew (Khasi) in Meghalaya State. It has
been traditionally used by the folklore medicinedgiitioners of Bangladesh to treat cancer, hdagages and liver
diseases. Leaves of this plant are cooked as \#gefhey are also eaten raw [9].

Careya arborea Roxb. belonging to the family Lecthyidaceae asneonly known as Wild Guava in English and
Kumbhi in Hindi. It is known as soh-kundur (Khasi) Meghalaya state. The Stem bark ©f arboreais
traditionally used for the treatment of tumourgrarhitis, epileptic fits, astringents, as an antidom snake-venom
and skin disease. It is also used as remedy forhdi@a, dysentery with bloody stools and ear pamtipyretic,
leech repellant, fish poison and antivenin actgitivere also reported in the literature. The agaieatract of fresh
root bark has been used as fish poison [10].

EXPERIMENTAL SECTION

Plant materials

The six plant materials e.g the bulb Bf bulbiferg the underground stem &i. aromatica, flowers of P.
curviflorus,leaves oM. erythrophylla, A. humiliand fruits ofC. arborea werepurchased from different markets
of Meghalaya state, India on December 2012 anceatittated in our office. The voucher specimens \peeserved
in the Plant Chemistry department of our office emthe registry no BSITS 50, BSITS 53, BSITS 54/TE560,
BSITS 61, BSITS 63 respectively. The plant paresenshed-dried, pulverized and stored in an airtigintainer
and proximate composition and mineral contents warged out in our laboratory.

Estimation of ash

Five gms of each sample were weighed in a siliogible and heated in muffle furnace for about 54t BOGC. It
was cooled in a desiccator and weighed. It wasedeagiain in the furnace for half an hour, cooled aeighed.
This was repeated untill the weight became comgtsh became white or grayish white). The ashettrwas
calculated from the weight of ash [11].

Estimation of moisture
Two gms of each sample were taken in a flat-botthsi and kept overnight in an air oven at 100-11a~d
weighed. The loss in weight gave moisture contéh}. [

Estimation of crude fat

Two gms of moisture free of each of the plants vexteacted with petroleum ether (60280 in a Soxhlet apparatus
for about 6-8h. After boiling with petrol, the résal petrol was filtered using Whatman no. 4QGfilpaper and the
filtrate was evaporated in a preweighed beakerebse in weight of beaker gave crude fat contetit [1
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Estimation of crudefibre

Two gms of moisture and fat-free material of eamtmgle were treated with 200 ml of 1.25%S@),. After filtration
and washing, the residue was treated with 1.25%HNdOwas the filtered, washed with hot water ahdrt 1%
HNO; and again with hot water. The washed residue wias ¢h an oven at 13Q to constant weight and cooled in
a dessicator. The residue was scraped into a pighaa porcelain crucible, weighed, ashed a’65@r two hours,
cooled in a dessicator and reweighed. Crude fibreemt was expressed as percentage loss in wenglgndion
[11].

Estimation of crude protein

The crude protein was determined using micro Kjeldaethod. Two gms of each sample were decompoged b
digestion with concentrated sulphuric acid usintalyat and ammonium sulphate was produced. Anssxoé
sodium hydroxide solution was added to the dilugsttion mixture, the liberated ammonia was destilin steam
and absorbed in a measured excess of standardusulpleid solution. Titration of the residual miakacid with
standard sodium hydroxide gave the equivalent ahania obtained from the weight of the sample takkenom
this, the percentage of nitrogen in the sample eadé=ulated. According to the standard literaturetgin content of
the sample is 6.25 times of the nitrogen contethefsample [11].

Estimation of available carbohydrate
Available carbohydrate was estimated by difference, by satitigithe total sum of percent crude protein, criade
crude fibre and ash from 100% dry weight of thenp[d1].

Estimation of nutritive value
Nutritive value ( kcal/100g) of each plant samplesvdetermined by multiplying the values obtainadpfotein(%),
fat (%) and available carbohydrate (%) by 4.000%0d 4.00 respectively and by adding up the vdllis

Estimation of mineralsin plant material

The plant material was taken in a precleaned amdtaatly weighed silica crucible and was heated imuffle
furnace at 400°C till there was no evolution of &moTlhe crucible was cooled at room temperature desiccator
and carbon-free ash was moistened with concentsatghuric acid and heated on a heating mantldutiies of
sulphuric acid ceased to evolve. The crucible wittphated ash was then heated in a muffle furnaé8@tC till

the weight of the content was constant (~2—3 hl @nam of sulphated ash obtained above was dissaivE00 ml

of 5% HCI to obtain the solution ready for the detimation of mineral elements through atomic abSonp
spectroscopy (AAS) (AA 800, Perkin- Elmer Germangjandard solution of each element was prepared and
calibration curves were drawn for each elementgqu8iAS [12].

RESULTS AND DISCUSSION
The edible parts of fresh plant materialgthe bulb oD. bulbifera the underground stem Bif aromatica flowers
of P. curviflorus,leaves ofM. erythrophylla, A. humiliand fruits ofC. arboreacollected from different places of

Meghalaya market have a relatively high moistureteot when compared to ash, crude protein, crutlecfade
fibre and available carbohydrate content ( Table 1)

Table 1. Proximate composition of the wild edible plants collected from M eghalaya state

Ash Moisture  Crudefat  Crudefibre Protein Carbohydrate  Nutritivevalue

Name of the Plant % % % % % % kcal/100g
6.25Xx % of N

D. bulbifera 7.09+0.06  70.30+0.38 0.17+0.008  5.66+0.26 0.42+0.03 86.64+0.25 349.82+0.91
H. aromatica 24.97+1.90 72.49+0.03 1.14+0.02 2.36+0.03 0.75+0.03 70.76+1.88 296.37+1.83
P.curviflorus 10.25+0.0- 44.63+0.1. 0.5&+0.0z  11.27+0.0¢ 2.25+0.0¢ 75.66+0.0¢€ 317.040.11
M. erythrophylla 8.35+0.13  92.83+0.02  1.39+0.03 10.62+0.05 7.03+0.04 72.60+0.10 331.08+0.38
A. humilis 2.43+x0.20 90.16x0.03  0.80+0.01 9.69+0.04 12.71+0.33 74.36+0.17 355.50+0.59
C.arborea 1.47+0.13  94.13+0.03  0.76+0.02 2.48+0.04 7.19+0.04 88.08+0.23 388.03+0.56

Each value in the table was obtained by calculatirgyaverage of three experiments (n=3) and daéa presented as Mean + SEM

The edible parts of all plants contain mineral® Idodium, potassium, calcium, manganese, chroninem, zinc
and copper in varying concentrations with calciurtha maximum level and it is shown in Table 2.
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Table 2. Minerals content of thewild edible plants collected from M eghalaya state

Name of the Plant Mineralspresent mg/g
Na K Ca Cu Zn nM Fe Mg

D. bulbifera 0.98+0.02 16.88+0.17 7.59+0.12 0.004+0.0001 0.006@ 0.02+0.0003 0.02+0.0001 0.72+0.0001
H. aromatic: 0.55+0.0.  3.16+0.1t  7.56+0.1! 0.035+0.000 0.77+0.000 0.29+0.000. 0.09+0.000 0.89+0.000
P.curviflorus 0.41+0.01 15.93+0.15 17.87+0.20 0.008+0.0001 0.4mfP 0.25+0.0001 0.87+0.0003 1.09+0.0001
M. erythrophylla 0.41+0.01  9.63+0.18 12.13#0.79 0.066+0.0001 0.423@1 0.10+0.0002 0.61+0.0003 0.97+0.0001
A. humilic 0.22+0.0.  9.04+0.2.  8.68+0.1* 0.016+0.000 0.18+0.000 0.03+0.000: 0.25+0.000 0.88+0.000
C.arborea 0.38+0.01  13.2140.19 7.42+0.18 0.005+0.0001 0.328M 0.03+0.0001 0.164+0.0002 0.92+0.0001

Each value in the table was obtained by calculatimgaverage of three experiments (n=3) and dai& presented as Mean + SEM

The proximate analysis of the nutritive contentsigfplants are depicted in Table 1. The ash etntehich is an
index of mineral contents, ranged from 1.47+0.183%0arbored to 24.97+1.90 % H. aromaticgd and these values
are very much comparable with commercial leafy t&lgies  (Table 3) [13].

Moisture content of the leaves of six plant specaged from 44.6310.12 % . curviflorusto 94.131+0.03 % in
C. arborea and comparable to the moisture content in braeahé (85.4%), cabbage (91.9%), spinach (92.1%),
potato (74.7%) [14].

The crude protein contents ranged from 0.42+0.03%. bulbiferg to 12.71+0.33 % in the leaves Af humilis
The crude protein content @. arborea A. humilisand inM. erythrophylla are very much higher than the protein
contents in some commercial fruits and vegetalikesdroad beans (4.5 %) wood apple (7.1%)api (2.0%)
and lichi (1.1%) (Table 3) [13]. So the presshidy reveals that the nutritive values of the damnder
investigation are richer than the cultivated vepkss specially in respect of protein contents.

Table 3. Proximate composition of some common vegetables and fruits

Protein

Ash  Moisture Crudefat o Available Carbohydrate  Crudefibre Nutritivevalue
NameofnePInt “oe) " 0) ) (g2mcomofN) (%) (%) (keal /1009
Apple 1.2 84.6 0.3 0.2 10.5 3.2 58
Brinjal 1.€ 88.7 0.2 1.4 1.7 6.3 24
Broad beans 2.8 82.4 0.1 4.5 1.3 8.9 48
Cabbage 1.6 91.9 0.1 1.8 1.8 2.8 27
Cauliflower 2.2 90.¢ 0.4 2.€ 0.2 3.7 30
Lettuice 17 93.4 0.3 2.1 - - 21
lichi 1.0 84.1 0.2 11 - - 61
Mango ripe 11 81.0 0.4 0.6 14.9 2.0 74
Papaya ripe 1.3 90.8 0.1 0.6 4.6 2.6 32
Potato 1.0 74.7 0.1 1.6 20.9 17 97
Spinach 23 92.1 0.7 2.0 0.4 25 26
Wood apple 6.9 64.2 3.7 7.1 18.1 - 134

Crude fat contents of the plants investigated dabietween 0.17+£0.008 % (bulb Df bulbiferg and 1.39+£0.03 %
(in the leaves oM. erythrophylla ) and the crude fat content of these plants weoee than the reported values
(0.1-3.7%) for some well known vegetables consumedddia (Table 3) [13].

The bulb of D. bulbifera the underground stem df. aromatica, flowers of P. curviflorus, leaves of M.
erythrophylla, A. humilisand fruits ofC. arboreawith high content of available carbohydrates (86.641%25
70.76+1.88 %, 75.68+0.06 %, 72.60+0.10 % , 74.36#0%6 and 88.08+0.23% respectively) compared weth&b
reported for almond (10.50%), apple (13.7%) [14pod apple (18.1%), potato (22.6%) and ripe man@o9¢b)
(Table 3) [13 ] and these could be a supplemenfefed formulations.

The flowers ofP. curvifloruscontainedhe highest amount of crude fibre (11.22+0.04 %) the least amount of
fibre was found in the underground stemtbfaromatica The crude fibre content in the plants under itigation
were comparable to the fibre content in some comialefruits and vegetables like apple (3.2%), brdedns
(8.9%), cabbage (2.8%), potato (1.7%), spinacHf2 & able 3) [13].

The results obtained from the analytic chemicalyais of all six wild edible plants show that theeegy content in
the fruits of C. arboreais maximum (388.03+0.56 kcal /100g ) followed kg leaves ofA. humilis(355.50+£0.59
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kcal /100g ), bulb of D. bulbifera (349.82+0.91 kcal /100g) and leavesMf erythrophylla(331.08+0.38 kcal
/100g). It indicates that these plants couldabeémportant source of dietary calorie. High cdlortontent of the
plants could be attributed to high carbohydrate natein contents.

The mineral composition in edible parts of the arare shown in Table 2. High concentrations afiwn (Na)
were present, ranging from 0.22+0.01 mg#g kumilig to 0.98+0.02 mg/gl¥. bulbiferg. The sodium levels of
some cultivated vegetables vary between 0.28 migp /4249 mg/g (Table 4) [13].

Table4 : Minerals content in some common vegetables and fruits

Minerals present mg/g

Name of the Plant

Na K Ca Mn Cu Fe Cr Z
Apple 0.280 0.750 0.100 0.0014 0.0010 0.0066 0.0008 0.006
Brinjal 0.030 2.000 0.180 0.0013 0.0012 0.0038 0.0007 @.002
Broad beans 0.435 0.390 0.500 - 0.0017 0.014 -
Cabbag - - 0.39C 0.001¢ 0.000: 0.00¢ 0.000¢ 0.00:
Cauliflower 0.530 1.380 0.330 0.001 0.0013 0.0123 0.0003 0.004
Lettuice 0.580 0.330 0.500 - 0.0008 0.024 -
lichi 1.24¢ 1.59C 0.10( - 0.00: 0.007%
Mango ripe 0.260 2.050 0.140 0.0013 0.0011 0.013 0.0006 0.0027
Papaya ripe 0.060 0.690 0.170 - 0.0020 0.005 - -
Potatc 0.11C 2.47(C 0.10C 0.001: 0.001¢ 0.004¢ 0.0007 0.005:
Spinach 0585 2.060 0.730 0.0056 0.001 0.0114 0.0005 0.003
Wood apple - 1.300 0.0018 0.0021 0.0048 0.0006 0.0046

The potassium (K) content is the highest in thebbafl D. bulbifera (16.88+0.17 mg/g) and the least in the
underground stem dfi. aromatica(3.16+0.16 mg/g). Na and K take part in ionic baka of the human body and
maintain tissue excitability. Na plays an importaote in the transport of metabolites and K is imaot for its
diuretic nature. The ratio of K/Na in any food ism @mportant factor in prevention of hypertensiondan
arteriosclerosis, with K depresses and Na enhdvloesl pressure [15]. The ratio of K/Na is signifitén the leaves
of A. humilis(41.09), M. erythrophylla(23.48) in the fruits of C. arborea(34.76) andn the flower P. curviflorus
(38.85) and compared to the commercial vegetables ants fiké potato (22.45), cabbage 17.5, tomato 4¥egt
3.9. mango ripe (7.88), brinjal (66.66) etc. [14].

The calcium (Ca) content is the highest in the 8owP. curviflorus(17.87£0.20 mg/g) followed by that in the
leaves ofM. erythrophylla(12.13£0.79 mg/g) and in tHeaves ofA. humilis(8.68+0.19 mg/g). An appreciable
amount of calcium was also present@ arborea D. bulbiferaand in the flower ofP. curviflorus The calcium
levels of some cultivated vegetables and fruity \@etween 10.0-130.0 mg/100g (Table 4) [13]. Castitutes a
large proportion of the bone, human blood and egthalar fluid. It is also essential for the noidnfianctioning of
the cardiac muscles, blood coagulation, milk ahgttand the regulation of cell permeability [15].

Copper is another trace element essential in huboaly where it exists as an integral part of coppateins
ceruplasmin, the enzyme that catalyzes the oxidatioiron ion [15]. The sufficient amount of Copp@u) is
present in M. erythrophylla (0.066+0.0001 mg/g)H. aromatica (0.035+0.0001 mg/g) and im. humilis
(0.016+0.0002 mg/100g).

An appreciable quantity of Zinc (Zn) is found te present ranging from 0.07£0.0001 mgly pulbiferg to
0.77+0.0003 mg/g H. aromaticg. Zn is a co-factor of a number of enzymes iditly some enzymes which play
vital role in nucleic acid metabolism. In additiofin is a membrane stabilizer and a stimulator ef ithmune
response. Its deficiency leads to growth failuré poor development of gonadal functions [12,15]

The Manganese (Mn) concentrations of the plantdiesiuvaries between 0.02+0.0003 to 0.29+0.000ZymTtthe
highest Mn values is found in the stemtafaromaticaand appreciable amount of this element is obseivex
other plantsand our results are within the limits. This elemsntery much essential for haemoglobin formation
[12]. Manganese is one of the most important misei@ human physiology and daily requirement feakhy
person is 4.50 mg [16].

High concentration of iron (Fe) is present in thmwvers of P. curviflorus (0.87+0.0003 mg/g)M. erythrophylla
(0.61+0.0003 mg/g), and in the leavesfohumilis(0.25+0.0001 mg/g).
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The Magnesium (Mg) concentrations of the plantslistl varies between 0.72+0.0001 to 1.09+0.0001 mibhg
highest amount of Mg is found in the flowersRafcurviflorus(1.09+0.0001 mg/g). A very good amount of Mg is
also present in the leavesMf erythrophylla(0.97+0.0001 mg/g)A. humilis(0.88+0.0001 mg/g) and in the fruits
of C. arborea(0.92+0.0001mg/ g).

So the mineral findings of all these plants obtdifrem present study are similar and comparabtbéacommercial
vegetables and fruits (Table 4) [13].

CONCLUSION

The study shows that the wild edible plants colddrom Meghalaya State in India are rich in proteivailable
carbohydrate, crude fibre and minerals and thatsesuggest that consumption of such plantsifficient amount
could be used for nutritional purpose of human feind provides adequate protection against disezaes
malnutrition.
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