Available online at www.scholarsresearchlibrary.com

vodugc,
/-\\ c’&\? ‘t"o&
/ Schotars Research Scholars Research Library 4 v 5
J. Nat. Prod. Plant Resour., 2012, 2 (2):261-266 Y &

(http://scholarsresearchlibrary.com/archive.html)

Library

ISSN : 2231 — 3184
CODEN (USA): INPPB7

Comparative evaluation of the nutritional benefitsof some underutilised
plants leaves

*Afolabi, Israel Sunmola; Akpokene, Okezi Ngozi; Fahola, Damilola Vivian and Famakin,
Temitope Christiana

Covenant University, College of Science and TedgylSchool of Natural and Applied Sciences,
Department of Biological Sciences, BiochemistrytUbanaan Land, Ota, Ogun State, Nigeria

ABSTRACT

Edible plants are good nutrients sources. Seveseteknown plant leaves (Tecoma stans (Tecom), &ikmon
monostachyus (SoleMon), Ficus exasperata (FicEepn8® fistula (SenFist), Citrullus lanatus (CitLaf®)cimum
gratissimum (OciGrat) and Ipomea involucrata (Ipatx)) were assessed for their nutrients along withse
commonly used for nutritional and medicinal purpsBecom (46.27 %); CitLan (58.22 %); SoleMon (4&4and
SenkFist (5.12 %); SenFist (26.19 %); and FicEx 920%) exhibited highest carbohydrate; protein; fat;ide fibre;
and ash respectively. Variable levels of minerayenfound in all except in OciGrat, FicEx, Tecongrivbnia
amygdalina and Talinum triangulare that lack coppkrocrata and Cymbopogon citratus were adequatiely in

all the bulk nutrients. Cadmium and lead were galierigh in all the plants. The underutlised leaveay useful
as medicinal foods that are required in small quigrntb prevent heavy metal toxicity.
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INTRODUCTION

Herbaceous plants are sources of edible vegetabiesh are rich in nutrients. Some vegetables, ashitter and
pumpkin leaves, also possess some medicinal prepét]. The nutrients found in vegetables may prg\certain
types of cancers and promote heart health. Thexe sz indispensable constituents of the humarsdiglying the
body with minerals, vitamins, dietary fiber andte@r hormone precursors, in addition to protein andrgy [1].

Scientific approach for exploration of a large nembf unexplored medicinal plants in North-Eastidgndad been
reported [2]. Their utilization, conservation andlue addition may be the key points for entreprestep

development by exploiting the indigenous technollkgywledge [2].

Several vegetable species abound in Nigeria and Wast African countries where they are used paady
condiments or spices in human diets or as supplemefeeds to livestock such as rabbits, poultnine and cattle
[3]. The amounts of the mineral constituents inrtiere commonly used leaf vegetable species in Nideve been
studied to some extent; the lesser known speciesirevirtually neglected. Lack of information oretlpecific
nutrients in a large number of the native plantigseis partly responsible for their under explita especially in
areas beyond the traditional localities where they found and consumed [4]. This work was therefineed at
finding out the nutritive values of some underaélil leaves@cimum gratissimumlrecoma stans, Solenostemon
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monostachyus, Ficus exasperata, Senna fistula,ulitr lanatus and Ipomea involucratp along with those
commonly used for nutritionaAfnaranthus viridis, Celosia argentea, Ocimum besithandTalinum triangulare
and medicinal\{ernonia amygdalinaandCymbopogon citratygpurposes.

MATERIALS AND METHODS

Chemicals and reagents
1-octanol, boric acid, petroleum ether, perchl@did were obtained from BDH chemical Ltd. (Poolegi&nd).
Nitric acid was obtained from Merck chemicals (Gany). All chemicals used were of analytical grade.

Samples collection

The following plant samples were obtained from Gmarg University, Ota, Ogun state and its envirbacoma
stans(L) H.B.&K. (Tecom; FHI 108922) Solenostemon monostachy@sBeauv) Brig. (SoleMon; FHI108913)
Ficus exasperatd/ahl. (FicEx; FHI 108919)Senna fistulgSenFist; FHI 108994)pomea involucratd. Beauv.
(Ipocrata; FHI 108917)YDcimum basilicuni. (OciBas; FHI 110996)Talinum triangulare(Taligul; FHI 108918),
Celosia argented.inn (CelTea; FHI 108920 ymbopogon citratu¢DC) staff (CymRatus; FHI 108916Rcimum
gratissimumL. (OciGrat; FHI 108915)Citrullus lanatus(CitLan; FHI 108918) Amaranthus viridisLinn (Amar;
FHI 108921) and/ernonia amygdalindel. (VerMyg; FHI 108914). These plants were idiéed at the Applied
Biology Unit of the Biological Sciences DepartmantCovenant University. They were reconfirmed aafdasited
at the Herbarium unit of the Forest Research ltstibf Nigeria (FRIN), Ibadan, Nigeria. The allcaétvoucher
numbers for each of the plants deposited at FR&Nraticated above for each plamhe samples were air dried at
ambient temperature (37.8 + £Q@) and turned over regularly to aid in the dryimgqess over a period of 2 weeks.
The samples were then blended into powder formsstordd in clean air-tight containers prior to use.

Analysis

AOAC [5] was employed for the determination of sd&spmoisture, fat and ash contents. The differemese
expressed in percentage The method described bpnilbe and Aman [6] was used for the crude fibre
determination. The fibre content was thereafteresged as percentage. The methods described byrn@saod
Vogt [7] were used for crude protein and total klde carbohydrate determinations. The % Nitrogetaioed was
multiplied by factor 6.25 to obtain the % crudetpin. Total carbohydrate was calculated by diffeeensing the
formular 100 - (weight in grams [protein + fat +tea+ ash + alcohol + dietary fibre] in 100 g obh).

Sample preparation for AAS analysis

10 g of each sample was weighed into a cruciblepraehshed using a heater for about 10 minutesappearance
of a black colour was used to indicate the enchefre-ashing process. This was heated using rmdtffhance
(Carbolite model MA450) at 500 °C for about 20 howNitric acid solution (1 % v/v) was thereaftedad to the
ashed sample. The diluted sample was filtered usiwbatmann filter paper. The filtrate was plaged trace metal
bottle for trace mineral analyses using a flamenat@bsorption spectrophotometer (Schimadzu Mode&00).

Statistical calculation
Three determinations were carried out for eachyaigl The mean values and standard deviation wadoelated
using statistical software. The results were exqgeésas mean + standard deviation.

RESULTS AND DISCUSSION

OciBas, OciGrat, VerMyg and SoleMon had the higtesbunt of moisture content, while CitLan, SenFastd
CelTea had the lowest moisture content after drfiradple 1). All the plants were dried successfublyt below the
minimum safe moisture level (12.0 %) for dried fsuand vegetables [8]. The relatively high moistpints were
most difficult to dry. This may be due to their higrotein content couple with their mineral saltsl @rude fibre
contents that may prevent moisture loss duringngry®].

Ash level is a reflection of the minerals contemtai sample [10]. SoleMon, VerMyg, SenFist aretom were
generally low in ash. However, Amaraligul, FicEx, andCitLan exhibited high level of ash. This makes thesmy
good sources of minerals, which are important famtenance of normal health [11].
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Table 1. Nutritional components of some selectedqit leaves

SIN Common name Scientific name Moistyre Agh Criedzein | Crude fibre] Fat Carbohydrate
- 9.21 18.60 47.57 11.02 1.75 12.11
1. Green amaranth| Amaranthus viridis +082 | +0.02 +0.40 +1.00 +0.94 +0.60
2. | Curry leaf Ocimum basilicum J}%gz 3%%‘: 520815, gég +?6052c +%3102
3. Scent leaf Ocimum gratssimum ji%% j%%)g fz)% jigﬁ +?895% 1528
4, Water leaf Talinum triangulare +8i7g’o 3271% 3(7)21% J}igé +31'10% ig;g
} . 6.71 10.28 56.69 10.89 0.62 14.72
5| Spinach Celosia argentea +027 | +111| +058 +1.00 | +0.01 +1.00
. ] . 11.05 9.48 50.83 10.26 1.82 16.03
6. Bitter leaf Vernonia amygdalina +004 | +1.73 +0.15 +1.10 +0.80 +1.00
) 8.27 20.94 33.84 14.04 3.14 17.82
7. Sand paper leaf | Ficus exasperate +115 | +0.08 +266 +1.00 +1.00 +1.00
8. Lemon grass Cymbopogon citratus jgg? +7i4é,_ fgé? fgg? +?6E:51c iéi?
) 5.87 9.49 29.21 26.19 5.12 23.91
9. Golden shower | Senna fistula +055 | +1.00 +203 +027 +0.06 +0.06
) 8.65 4.90 26.24 10.84 2.57 46.27
10. | Nubian senna Tecoma stans (L) +098 | +040 +108 +1.00 +0.45 +0.06
. 5.74 17.85 58.22 10.80 1.33 5.75
11. | Melon leaf Citrullus lanatus +041 | +013 +0.00 +1.00 +0.31 +0.23
) 10.96 9.54 40.50 12.90 4.64 21.39
12. | Catrip Selonostenum monostachyus +0.1€ +1.0¢ +0.8( +1.00 +0.0% +0.0€
_— 8.93 14.19 42.10 13.41 1.89 18.69
13. | Dutchman’s pipg Ipomea Involucrata +014 | +003 +0.47 +1.00 +0.70 +0.34

’Each value is expressed as the mean +SD (n = 3).

All the plants showed high amount of crude profdiable 1) with CelTea having the highest value 96t 0.58
%). On the contrary, CymRatus and Tecom had loweste protein values. VerMygelTea, CitLanand Amar
may be the best protein source among the plantsidened. The generally high crude proteins may be
withdrawal of moisture during drying, as moisturasaearlier reported to be the highest in fresh \{ery1L2].
Proteins are required for the maintenance of tissa well as being part of the enzyme and hormeystém [13].

Tecom, CelTea, and VerMyg had the lowest cruder fl@able 1). CymRatuand SenFist however contain the
highest crude fiber. This explains why the plamts sometimes used as a mild purgative [14]. Oudefibre value
(10.26 £ 1.10 %) obtained for VerMyg fall withirsiearlier reported range 6.5 to 29.2 % [15]. Crilder is the
amount of cellulose and lignin in plants [11]. &ljps in the prevention of colon cancer by nourighime beneficial
bifidobacteria in the colon, which enables the baatto prevent the growth of harmful bacteria [16]

All the plants had their lipid content (0.62-5.12 %s the lowest of all the bulk nutrients considerdowever,
highest fat level was noticed in SoleMandSenFist (Table 1). This makes them a good fat $ekibtamins source.
Plant lipids are made up of unsaturated fatty acidsich are safer to consume because they do nuhico
cholesterol and reduce the risk of coronary headase [11].

Tecom along with CymRatus were observed to contain tighdst carbohydrate contents of about 46.27 + 0.06 %
and 31.56 + 0.40 % respectively (Table 1). Thisliegpthat the plants may have potentials for priogjcenergy.
Carbohydrates are the major and preferable soofdegls for cellular activities [14]. However, @asand CitLan
contain very low carbohydrates (Table 1).

The amounts of the seven minerals (calcium, magnesiinc, iron, copper, lead and cadmium) in
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Table 2. Mineral composition of some selected plat¢aves

SIN Common name Scientific name Ca Mg Femg/Klg dry Svr;:ight| Cu | Pb Cd
1. Green amaranth| Amaranthus viridis 2f07 8'120 13)51%5 128 '55:9 * 1?)(1; * 136?)8 * 1%%? * 2%%? *
2 | cumyleat | ocmumbasiicum | 30LS7 | 20803 | 110763 [3443% | 36623 | I785% | 1996
3. Scent leaf Ocimum gratssimum 3+7291259 190721; 32343 63%3 * ND 12%2 * 1%;% *
4, Water leaf Talinum triangulare 1;58 ?(’)3 ’ 3002 618 28 g(:)L 2%22 * ND 1%%2 * 1%3% *

. . 2,746.60 212.03 126.10 + 40.13 17.81 + 1777+ | 1991+

S Spinach Cerosia argentea +0.00 +0.06 0.07 0.14 0.01 0.00 0.06
6. Bitter leaf Vernonia amygdaling] erogé;.g:% 30()1()7(? Zggg 3égz * ND 1%%% * 1&(3)5(9); *
7. Sand paper leaf Ficus exasperate 3;85 %(15 13)93528 fégf 8(')60211 ND zég? * Zgiz *
. 3,803.57 208.07 259.80 + 39.08 + 7.98 16.12+ | 2034+

8. Lemon grass Cymbopogon citratug 4042 +0.06 0.20 0.03 +0.03 0.10 0.20
5. | Godenshower| semafisul | 393423 | 20775 | TIS531% [T12644% | 76.79% | 2063 % | 214l
10. Nubian senna Tecoma stans (L) 14%:’?):1 1+%01853 f(l)g; 2%%:3 * ND 13291 * 2%%):; *
] 3,685.73 + 214.92 305.61 + 39.06 + 8.37 21.33+ | 2101+

11. Melon leaf Citrullus lanatus 0.2% +0.0C 0.5 0.0F +0.0% 01¢ 0.01

12 Catri Selonostenum 3,679.65 187.84 95.50 2162 + 1.97 18.39+ | 19.90+
) P monostachyus +0.33 +0.95 +0.46 0.07 +0.03 0.00 0.06
. 37.89 193.50 83.33 20.68 + 6.59 16.80+ | 20.21+
13. Dutchman'’s pipe| Ipomea Involucrata +0.13 +0.79 +0.02 0.21 +0.13 0.06 018

’Each value is expressed as the mean +SD (n = 3).

all the plants considered are as indicated in TablEhere were generally high calcium levels in ynahthe plants
(Table 2). The high calcium noticed in some of pent leaves shows that such plants are very musit Calcium
has been said to have positive influence in groaviti development of bones and teeth in childrentarallesser
extent, adults. SenFist contained the highest lefreblcium (3,934.23 + 0.58 mg/kg), which is watiove the 800
to 1200 mg/day per day recommended calcium starfdagh adults [17, 18]. Small amount of the plastisuld be
taken so as to ingest the optimal level of calciotake of about 1000 mg/day [17, 18].

CitLan (214.92 mg/Kg) had the highest magnesiumllevhile SoleMon (187.29 mg/Kg) had the lowestk€a2).
Magnesium is important in treating diarrhea anceothastrointestinal effects when taken in about digdday. It
also has the ability to treat duodenal cancers vill28® mg/day is ingested, secondary coronary hiésetses, and
congested heart failure, when about 384 mg/daypksrt [19]. The magnesium RDAs ranges between 26 -26
mg/day for the various human categories [17, 1d]. tAe plants contain optimal levels of magnesiuar f
consumption when compared to the RDAs for magnesium

It is obvious that the non heme iron concentratiarthese plants (Table 2) are at optimal levelswElver, the plant
with the lowest iron content, FicEray be limiting in its ability to perform iron fations adequately. The dietary
iron intake is linked to energy intake [20]. Thelgantake of iron in many developing countries {36 mg) is
usually higher than 8 to 18 mg of the developednties [17, 18]. Iron in food from plants has moaried
properties than iron in food from animals, wherenkeproteins are the most abundant form. The chéirfdioa of
non-heme iron in foods significantly affects digt&on bioavailability, independent of other digtasomponents
that can further alter bioavailability [21]. Iros an essential micronutrient. As an integral pahemoglobin, it is
required for the transport of oxygen and carbonxidi® in blood. Iron is also a component of cytoches that are
critical for energy production, and enzymes invdive the immune system.

SenFist and OciGrat showed high levels of zinc that trace mineral. These two plants may be censitito be
toxic if eaten in large amount due to their highczconcentrations, since it is needed in the bodyery minute
amounts. The estimated average daily dietary zitakes range from 5.6 to 13 mg/day in infants amitdieen (2
months -19 years), and from 8.8 to 14.4 mg/daydunta aged 20-50 years [17, 18]. Flesh foods fneat, poultry,
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fish and other seafood) are rich sources of readifjlable zinc, while fruits and plant leaves @imtrelatively low
zinc concentrations [22]. The effects of zinc deficy are well documented and may be severe [28ktMf these
effects are treatable with adequate amounts of[2i2lc

Copper was only found in the following few plan®&able 2) listed in their descending order of comiGgions.
SenFist OciBas> CelTea& Amar> CitLan> CymRatus Ipocratee SoleMon. The other plantdo not contain
copper. Excessive consumption of the high coppataioing SenFisand OciBas should be discouraged. The
remaining plants showed moderate copper levelsit®laith low copper levels lack the ability to parh proper
copper functions such as helping in gene expresslentron transfer, erythropoesis and many otf&3}s The body
cannot synthesize copper so the human diet musths@glequate amounts [24]. The estimated dailykantaf
copper from food is 1.0-1.3 mg/day or 0.014-0.0D%gyday for adults [24].

Dietary exposure to heavy metals, namely Cadmiud),(Cead (Pb), Zinc (Zn), Copper (Cu) has beentifled as
a risk to human health through the consumptionegfetables [25]. The heavy metals have toxic anchgautic
effects even at very low concentration [26]. Theximmaim allowable limit for Cu, lead, and cadmium & 0.3,
and 0.2 mg/Kg respectively [27]. Lead concentrafioiplants depends on the environment the placuisvated
[28]. Areas of high lead concentration such as ways, industrial areas may lead to high levelseafllin plants.
Dietary supplement of iron, calcium, and vitamim&s been recommended in preventing lead poiso@Big [

The lead levels (Table 2) in all the underutiliggdnts except that of SolMon (19.90mg/kg) were fbwrithin the
range of 20.11 — 21.01 mg/kg, which is slightlyhegthat those of the currently established pléifs73 — 20.08).
These plants therefore may be poisonous shoulditeeyonsumed in large quantity [27]. The othentddhat are
currently been used for nutritional purposes shduddadequately processed before ingestion so gsetent
poisoning. The underutilised plants showed similegh cadmium levels (19.90 — 20.57 mg/kg) alonghwvitie
established plants (Table. Bxcessive consumption of such plants should thegdbe discouraged to prevent the
food poisoning effect of long term accumulationcatimium in the body. The plants should also beesugjl to
adequate processing like microwaving and baking ¢bald reduce/ or eliminate such heavy metal [Z89¢tary
supplementation with garlic, ginger and cabbagé¢hatrate of 10% may also be useful to reverse heastal
toxicity like cadmium [30]. The heavy metals conzation of all fruits and vegetables earlier repdrexceeded the
allowable limit [25, 26]. The heavy metal encroagmninto our plants can be attributed to our insimgly
industrialisation, their presence in soil, and itev used for irrigation, or washing fruits and etdples [31].

All the underutilized leavesSoleMon CitLan, SenFist FicEx, Ipocrata and Tecom) as well as those eaten for thei
nutritional purposgCelTea,OciGrat, VerMyg, Taligul Amar and OciBag considered in this study contained an
appreciable amount of all the bulk nutrients. Thieseres can contribute to the nutrient requiremanid health
management of man and livestocks. However, adequatessing methods, coupled with their consumptidittie
guantity are required to prevent toxicity that nisey attributed to heavy metals like lead and cadmitine high
heavy metals in the plants may be attributed tohighly industrialized status of Lagos state, artd, @gun state
environ of Nigeria where the plants were sourced.

In conclusion, the consumption of these underatiliplant leaves could provide several essentidtthéanefits
and are recommended for pharmacological use. Adegudicy should be implemented in our industriedizowns
to control heavy metal encroachment into our plahthey should be used in diets. Such policy magiude
restricting farming of such plants to the ruraleare
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