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ABSTRACT

Leafy vegetables are good source of nutrients. Jdyer deals with the nutrient analyses of twentyeseeafy
vegetables of South Odisha, India, most of whighlass used or used at the time of food scarchg. Autritive
value such as crude protein, total sugar, totaidjpvitamin B and vitamin C of the selected leafy vegetableg wer
analysed. Among the less consumed leafy vegetdlesaya koenigii, Tamarindus indicus, Cleome visgos
Alternanthera sessilis, and Senna tora showed pea% or more protein content. Murraya koenigii (1%)
showed the highest total sugar content followed &yarindus indicus (18.1%), Corchorus aestuans (L@éffile
Tamarindus indicus showed the highest fat cont@ft0@%). Out of the selected leafy vegetables egghplant
species showed no vitamin Bontent and eight showed no vitamin C content. arardus indicus contains the
highest vitamin B content followed by Bambusa bambos while Morintgfeya showed the highest vitamin C
content followed by Cleome viscosa. Some of thederutilised leaves may be useful as food and rimedtbat are
required in small quantities to cure some of theedses the tribal and rural poor suffer from.
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INTRODUCTION

Nature has provided different life forms on whialmians survive on Earth. Primitive humans ate gksyof fruits,
leaves and roots of plants collecting from wildfdve he learnt to grow useful plants. Living outnafture, human
selected plants those are edible and identifiedtplthose are unsuitable for consumption. The mgatherers
subsequently discovered that by planting seedstptould be grown that would give them food.

People in many developing countries depend on redurces including wild edible plants to meetrtfiedod need
especially in period of food crisisVegetables are the fresh and edible portions dfdweous plants, which can be
eaten raw or cooked [1]. They are valued mainly tfegir high carbohydrate, vitamin and mineral catge
Vegetables may be edible roots, stems, leavegs fowiseeds. Each group contributes to diet iovwa way [2].
Green leafy vegetables have long been recognizedoss abundant sources of protein and vitaminsA[3An
antioxidant vitamin like ascorbic acid is importanthuman food since they function as an anticamgemt [5].
Many leafy vegetables especially, amaranth andaspimave attained commercial status and its ctibtivas wide
spread in India. Because of their low productiost@nd high yield, leafy vegetables are considérdzke one of the
cheapest vegetables in the market and it coulighdy described as ‘poor man’s vegetables'.

Leafy vegetables are considered as primary foosscdnd regular ingredient in the diet of tribal plecof South
Odisha because these leafy vegetable can provigle@pble amount of nutrients in comparison to ofhgt and
seed plants. The forest dwellers collect and usews forest plants as leafy vegetables. Leafy tadges are easily
collected by the poor tribal and rural people fimen the environment and thus inexpensive, butaageod source
of nutrients.
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Attempts have been made by some researchers frifanedit parts of the world on compositional evalatand
functional properties of various types of ediblants [6, 7, 8, 9, 10, 11, 12]. In India, some reseas also
enumerated nutritional evaluation of various typé®dible plants [13, 14, 15, 6, 17, 18, 19]. Hoewvork on
nutritional exploration of less known natural leafggetable plants available in Odisha is scantyerdfore, an
attempt has been made to determine the nutrieriesbonf some of the selected leafy vegetable plahtSouth
Odisha. The present study was conducted to evabhatenutritional value of 27 less known leafy vedpés
commonly consumed in South Odisha.

MATERIALS AND METHODS

Sample preparation

Out of 30 districts, South Odisha consists of #riis. [20]. Reported 106 leafy vegetable plamtsnf South
Odisha. Out of these, selected leafy vegetabletpldmat include leaf and green stems, were coleictedifferent
seasons as per their availability. Fresh leaf sampf 25 leafy vegetable plants, emerging culmsvof bamboos
(karadg and the stem dfaralluma adscendengere collected from different places of South Odish

The samples collected for nutritional analysis &hyranthes asperh., Alternanthera sessilid_.) R. Br. Ex DC.,
Amaranthus gangeticus., Amaranthus spinosus, Amaranthus viridid_., Bambusa bambo@..) Voss,Bauhinia
purpureal., Boerhavia diffusd.. Caralluma adscenden®oxb.) R. Br.,Celosia argented.., Cleome viscosé.,
Coccinia grandis(L.) Voigt, Commelina benghalensis, Corchorus aestuank., Dendrocalamus strictuéRoxb.)
Nees Flacourtia indica(Burm.f.) Merr.,Glinus oppositifoliugL.) DC., Ipomoea acquatic&orssk. Leucas aspera
(Willd.) Link., Marselia minutalL., Moringa oleiferaLam., Murraya koenigii(L.) Spreng.,Premna latifoliaRoxb.,
Senna tora(L.) Roxb.,Melothria heterophyllaLour.) Cogn.,Tamarindus indicus. and Tridax procumbengl..)
L. For each sample about one gram of fresh leaplkamas taken and washed thoroughly with distilleter for
analysis.

Chemical analysis

Moisture content of the selected fresh leaf sammlee determined by keeping the sample in hot aénaoat 70°C
for a constant weight and expressed in percentagele protein content of the fresh leaf sampleswietermined
by following Bradford method. For extraction ofabsugar Anthrone-Suphuric acid reagent test watieap[21].
For extraction of total lipid, Chloroform: Methanalixture (2:1 vol) test was applied [21]. Visudtdtion method
based on reduction of 2, 6-dichlorophenol indopkedye was adopted for estimation of ascorbic &¢ithmin C)
content [21]. Spectrofluorometric method using @siith agent potassium ferricyanide was adoptedjfantitative
determination of thiamine (VitaminBcontent of selected fresh leaf sample [21].

Statistical calculation
Three determinations were carried out for eachyarsl The mean value and standard deviation wdneileted
using statistical software.

RESULTS

Plant species selected for nutritional evaluatienliated with botanical name, Odia name and ttienaged value of
various nutritional compounds observed in 27 difeéleafy vegetables are shown in Table 1.

Moisture content

From the experimental result, it is observed tHhtttee selected fresh leaf samples analyzed reg@tenuch
moisture with a maximum of 93% ipomoea aquaticand minimum of 64% iMurraya koenigii. The moisture
content analysed showed thalternanthera sessiliand Bambusa bambosontain 75.6%;Cleome viscosaand
Tridax procumbens69.6%; Leucas asperaand Bauhinia purpurea78.3%; Amaranthus viridisand Glinus
oppositifoliuscontain 80.6%. HoweveAmaranthus gangeticuU86%) Amaranthus spinosu85.3%),Senna tora
(85%), Boerhavia diffusa83%), Caralluma adscenden@0%), Celosia argenteg87.3%), Corchorus aestuans
(80.3%) andFlacourtia indica(82%) are richer in moisture content than the other g®ewith values 78.3% in
Premna latifolig 78% inCoccinia grandis 77.6% inDendrocalamus strictyg6.3% inMelothria heterophyllaand
75% inAchyranthes aspera

Crude protein

All the selected plants showed high amount of crpideein withMoringa oleifera(66.2 mg @ having the highest
value andTridax procumbeng8.2 mg @) has the lowest valudurraya koenigii, Tamarindus indicus, Cleome
viscosa, Alternanthera sessilisnd Senna torashowed nearly 50 mg'g(5%) or more protein content (Table 1).
Amaranthus spinosus, Ipomoea aquatica, Dendrocadasitictus, Melothria heterophylla, Amaranthus disi,
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Leucas aspera, Glinus oppositifolius, Celosia atganCommelina benghalensi®oerhavia diffusa, Bambusa
bambos, Marselia minuta, Achyranthes aspera, Canad adscendens, Coccinia gran@iad Premna latifolia
exhibited protein content between 20 and 40 Mglgss than 20 mg gcrude protein content was showed by
Amaranthus gangeticy3able 1).

Table 1. Crude protein, total sugar, fat and vitamn B;and C content of some of the selected leafy vegelied of south Odisha
(Values are mean +standard deviation, n = 3)

. . Fat . Vit C
0,
Plant Name Odia name Moisture (%) Cru(dn?gPécl))tem To(tl:[a]lgsgglg)]ar (Total Ii?id) (\r/r;tg S’,}) (mlg g
(mg g°) )
Achyranthes aspera Apamaranga +7255% fg gg fggi +00%%%1 Nil Nil
Alternanthera sessilis Madaranga +725463 f_og ?g %'_1055500 +00%%% Nil golgg
. 86.0 9.33 35.17 0.001 0.0002 0.973
Amaranthus gangeticus|  Lalkhada +14.0 +1.04 +0.76 0.0006 | +0.0001| +0.02
Amaranthus spinosus Kantamarisha 85.3 28.67 69.35 0.004 Nil 0316
+14.6 +1.53 +0.77 +0.001 +0.01
Amaranthus viridis Leutia +81%63 ffgg Egg +00%%72 Nil Nil
75.6 39.33 56.31 0.011 0.0016 | 0.046
Bambusa bambos Kantabaunsa +24.3 +1.04 +0.60 $0.001 | +0.0001| $0.02
Bauhinia purpurea Barada +7281?% fggg ?ggg +%%%43 Nil Nil
Boerhavia diffusa Atikapudi-sago ff;% f_’g gg Zgig +00%%82 Nil 20232
Caralluma adscendens Hada-sinkula +82%% fg?;g Z:OL% +00%%74 Nil 2048?
Celosia argentea Gudugudia-saga +8172'% Egég Eggf +%%%71 Nil Nil
. . 69.6 54.33 81.33 0.015 . 2.023
Cleome viscosa Bana-sorish +303 +1.53 +153 +0.005 Nil +0.01
. . . 78.0 30.40 58.16 0.005 . 0.160
Coccinia grandis Bana-kundri 4220 +0.79 +1.03 +0.002 Nil +0.02
Commelina benghalensis  Kaniseera +972363 42-85?1 Egig +00%%42 Nil Nil
Corchorus aestuans Bana-kadali +81%% Eg gg 1+5003614 +%%%54 Nil gogcz)g
. . 22.3 29.17 65.30 0.009 0.0011 .
Dendrocalamus stictus | Saliabaunsa 77 +1.26 +0.26 +0.004 +0.0001 Nil
Flacourtia indica Kanteikoli +8128'% fé‘ ?g figg +00%%43 Nil 20332
. e . 80.6 25.83 129.89 0.006 0.0015 | 0.353
Glinus oppositifolius Pita-saga +19.3 +1.90 +0.79 +0.004 | +0.0001| +0.01
) 93.3 28.67 31.03 0.005 0.0005 | 0.343
Ipomoea aquatica Kalamba-saga| g’ +1.61 +0.61 £0.002 | 0.0001| 0.03
L G 21.6 26.17 57.32 0.002 Nil 0.296
eucas aspera ayasa +7.8 +1.06 +1.50 +0.001 ! +0.01
Marselia minuta Sunusunia-sag +81%% ffg; fg:?[g +00%%42 Nil Nil
Melothria heterophylla | ~Kainchikakudi | />33 a8z oa.a9 e nil | 2298
) . . 76.0 66.17 125.50 0.013 0.0007 | 2.166
Moringa oleifera Sajana £24.0 +1.04 +0.50 +0.004 | 0.0001| 0.15
Murrava koenidii Mersinga 64.0 61.17 187.56 0.007 0.0006 0.060
Y 9 9 +36.0 +0.76 +0.51 $0.004 | +0.0001| $0.02
Premna latifolia Gandhana +7281?% fg gg :5_?657::37 +00%%72 Nil 203g§
. 85.0 49.17 54.67 0.013 0.0008 | 0.790
Senna tora (Cassia tora Chakunda +150 +1.04 1153 +0.005 +0.0001 | +0.03
) o . 70.6 56.33 181.29 0.020 0.0022 | 0.046
Tamarindus indicus Tentuli £29.6 +1.53 +0.62 £0.001 | #0.0001| 0.01
Tridax procumbns Bisalyakarani J;Z% 1‘3(5)2 igg? +%%%32 Nil Nil

Total sugar

Among the 27 leafy vegetable studiddurraya koenigii(187.6 mg ¢, 18.7%) registered the highest total sugar
content and the lowest value was showThgax procumben$18.0 mg ). Among the leafy vegetable analyzed,
Tamarindus indicu§181.3 mg @), Corchorus aestuan€l50.6 mg ), Premna latifolia(135.2 mg ¢), Glinus
oppositifolius(129.9 mg ¢), Moringa oleifera(125.5 mg §) Alternanthera sessili§115.5 mg ¢) arewith high
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total sugar content compared Bauhinia purpureg92.0 mg ¢), Cleome viscosé81.3 mg ¢), Boerhavia diffusa
(74.5 mg ¢), Caralluma adscender@1.2 mg ¢), Amaranthus spinosu$9.3 mg ¢), Dendrocalamus strictus
(65.30 mg ), Melothria heterophyllg64.4 mg @), Achyranthes asper@0.8 mg ¢, Celosia argente$58.5 mg
gh), Coccinia grandig58.16 mg ), Leucas asper57.3 mg ¢), Bambusa bambo&6.3 mg @), Senna tora
(54.7 mg §), Flacourtia indica(54.6 mg ¢). Much lower sugar content was shownMgzrselia minuta(45.1 mg
g?), Amaranthus gangeticy85.2 mg ¢), [pomoea aquatic431.0 mg ¢), Commelina benghalens(3.5 mg d)
andAmaranthus viridig20.5 mg @).

Fat

Among the leafy vegetable studieflamarindus indicusshowed the highest fat content (0.020 nit) ghile
Amaranthus gangeticusxhibited the lowest fat content (0.001 mig.gCleome viscos#0.015 mg ), Marselia
minuta(0.014 mg &), Moringa oleifera(0.013 mg &), Bambusa bambo®.011 mg &) showed higher total lipid
content compared tAlternanthera sessilis, Achyranthes aspédandrocalamus stictu.009 mg &), Boerhavia
diffusa (0.008 mg d), Amaranthus viridis, Celosia argentea, Premnaftdit,, Murraya koenigiiand Caralluma
adscendeng0.007 mg @). Leafy vegetableGlinus oppositifoliusand Melothria heterophylla(0.006 mg d),
Corchorus aestuans, Ipomoea aquat{6e005 mg ¢), Amaranthus spinosus, Commelina benghalensis, Ettieo
indica and Bauhinia purpurea0.004 mg ¢), Tridax procumbeng0.003 mg ), Leucas asperg0.002 mg &)
reported to be contained low fat value in comparigoother selected leafy vegetable.

Vitamins

All the selected leafy vegetable plants had thiggmwin B; content as the lowest of all the bulk nutrientesidered.
However, Tamarindus indicushowed the highest (0.0024 mid) gitamin B, content and lowest value was reported
in Amaranthus gangeticu®.0002 mg g). Among the selected plan8ambusa bamba®.0016 mg @), Glinus
oppositifolius (0.0015 mg @) and Dendrocalamus strictug0.0011 mg ¢ are with high vitamin B content in
comparison t&Genna torg0.0008 mg @), Moringa oleifera(0.0007 mg @), Murraya koenigii(0.0006 mg g) and
Amaranthus gangeticy.0002 mg ).

The green leafy vegetables are rich in ascorbit. adie highest value was shown lygringa oleifera(2.166 mg g
1 and lowest value byamarindus indicu$0.0467 mg ). However,Cleome viscos&2.023 mg ), Amaranthus
gangeticug0.973 mg ) ,Corchorus aestuan®.920 mg g), Senna torg0.790 mg ¢), Bambusa bambd®.046
mg g%), Flacourtia indica(0.386 mg @), Caralluma adscender(§.403 mg ), Glinus oppositifoliug0.353 mg g
1, Ipomoea aquatic0.343 mg ), Premna latifolia(0.363 mg &), Amaranthus spinosy6.316 mg d) are richer
in vitamin C than the others with values of 0.296 gtin Melothria heterophyllaand Leucas asper&).270 mg ¢

in Boerhavia diffusa).163 mg @ in Alternanthera sessiliand 0.160 mggin Coccinia grandis

DISCUSSION
The results obtained in this study show a closeegent with those found in literature [22, 9, 12].

Some of the differences in the nutritional valuempared to others may be due to factors such s species,
and nature of soil, growing conditions, applicatafmatural or artificial manure and the periodaofilysis. All the
selected leafy vegetables have high percentageoistune content. However, leaf ffomoea aquaticahowed the
highest moisture content. These leafy vegetablegige required amount of moisture to the humansatsr is the
most important nutrient and the most abundant anlstin the human body. In addition, water is ndddeseparate
(by a process called hydrolysis) a phosphate gfoup adenosine triphosphate (ATP) or guanosinéntigphate
(GTP) to get energy [2]. The high moisture contentegetables makes them to aid the digestion ad.f@ heir life
span is very short because the high moisture faig bacterial action resulting into spoilage [18]l the selected
leafy vegetables reported in this study contairhtagnount of crude protein. However, leafMbéringa oleifera
contains highest crude protein which indicates thatvegetables can be used for building and regaof body
tissue, regulation of body process and formatiormfyme and hormones. Proteins also aid in thedtom of
antibodies that enable the body to fight infectiBrotein serves as a major energy supplier [23jadt been reported
thatMoringa oleiferais a non conventional food with substantial nigtrial value [24]. For all age group, leaves of
Moringa oleiferaserve as a valuable source of nutrient [25]. Fteahof Moringa oleiferacontains at least twice
more proteins than milk and half the protein of {2, 27]. It was also reported that 30 g of driickdeaf powder
can cover one third of the daily allowance for pnoff27].

The leaves oMurraya koenigiistand to be the highest estimated total sugar nbfattowed by other selected leafy
vegetable studied which indicate that it plays nikde in central metabolic pathway of the bodye¥lalso provide
stored form of energy as glycogen in liver and nes{28].
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All the selected leafy vegetables studied, higligistontent was shown byamarindus indicughat plays a very
important role in the human body help in brain fiim, joint mobilization and even energy product[@8]. They
also help the body to absorb fat-soluble vitamirshsas vitamins A and E [30].

The result of vitamin analysis showed that the yleadgetables are rich in vitamin;Bnd C. The green leafy
vegetables are rich in ascorbic acid as revealetidhighest value recorded in the leaMafringa oleifera,which
indicate that they are vital for body performan8&][ Vitamin C is a powerful antioxidant essentiat healthy
formation of bone and teeth [5]. It had been regmbthat the vitamin C content Mioringa oleiferaleaf is 6-7 times
more than the amount of vitamin C in orange juitke most notable feature is that the cooked ledflofinga
oleiferacontains more vitamin C content [32, 33]. It wisaeported that 30 g dMoringa oleiferaleaf powder can
cover one third of the needs in vitamin C [27]. Banly, the leafy vegetableTamarindus indicushowed the
highest vitamin B content suggested that it plays a very importaté in nutrient metabolism involved in
metabolising glucose in the body [10].

From the present study, it is reported that theest@afy vegetable are consumed by the tribal aral people of
South Odisha regularly as per their availabilityilelsome are consumed at times.

Plant species likeCaralluma adscendens, Leucas aspera, Cleome wsc@glosia argentea, Melothria
heterophylla, Corchorus aestuans, Coccinia grandis, used at the time of food scarcity because thaibde leafy
vegetable plants are nutritionally rich and canpdéeiment nutritional requirement of humans and livels,
especially in terms of vitamins, proteins, carbalayels and fats whil&linus oppositifolius, Senna tora, Premna
latifolia and Flacourtia indicaare consumed during their availability. They playimportant source of food for
tribal and rural people of south Odisha to meei fio@d need especially in the period of food aisi

These leafy vegetable meet the nutritional requérenof the poor people as well act as medicinattdiar various
ailments. For example, in the present stutlyernanthera sessiljsaken as leafy vegetable, increases the flow of
bile in the intestine stimulates lactation in nebihg mother and helps in the treatment of leucmah[34].
Commelina benghalensitaken as food, is also helpful to relief consiipatand rheumatic pain [16]pomoea
aguaticaacts as a blood purifier and cure gonorrhoea [@4fsileaminuta,a native leafy vegetable plant of South
Odisha, important for human nutrition, act as axghopromoter and helps in maintenance and repaiody tissue
[35]. Leafy vegetabldBauhinia purpureais used in the treatment of diarrhoea [3Bperhavia diffusaa leafy
vegetable, is taken internally for curing asthmd eough [37]. The leaves 8enna torgpounded with egg albumin
are applied externally as a plaster on bone frad&8]. Celosia argentedeaf is used in case of diarrhoea, dysentery
and acute abdominal pain [39amarindus indicuss used as leafy vegetable; the decoction of ieafiven to
children as an antihelmentic [39]. Moringa oleifera the leaf powder is used as a dietary supplenoemregnant
and lactation women to increase milk production amgel intestinal worms [40]. Traditionally, fresimd dried
Moringa oleifera leaves treat different ailments such as anaenbapranal blood pressure, headache, chest
congestion, glandular swelling, sprain, joint pgimples and psoriasis [41].

CONCLUSION

On the basis of detailed chemical analysis andreghsens, it can be concluded that all the edibkgfy vegetable
plants of South Odisha contain appreciable amotinutsients which are readily available. Hence tieeyld be
consumed to supplement the scarce or non-avaitahleces of nutrients to the tribal and poor ruedpde. The
carbohydrate, protein and fat contents of theseetaddes are not enough to satisfy the recommendsedrg
allowances. They therefore cannot be consideretbhgubstitute for the staple food we consumeydaik rather
they can be used as sources of additional orgartiéents in our daily meals. The loss or lack afsh organic
nutrients in the diet of human can be taken cateyajenerous consumption of green leafy vegetdideause of
their invaluable health benefits. The leafy vegktsitalso have medicinal values not restrict tottdisease but
also improve overall health due to their vitamirl ather nutrient content. Consumption of theseyl@afyetable
could provide several health benefits and are reeended for pharmacological use.
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