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Abstract: Baobab Adansonia digitata L.) is an underutilized tropical fruit tree of famiBombacaceae which is mostly
found in Northern Nigeria. Proximate and amino amhpositions of pulp and seedAsfansonia digitata L.
were investigated using standard analytical tealesqThe respective proximate composition valuesf¢vo
the pulp and seed samples were: moisture (10.9Ba&f), ash (4.20 and 2.80), crude fat (0.40 and3
crude protein (3.20 and 19.20), crude fibre (5.8@ 45.30), and carbohydrate (72.50 and 46.10). The
calculated fatty acids and metabolizable energyHerpulp and seed samples were 0.32 and 10.4882; 7B
and 1594.80 kJ/100g, respectively. The values adbwmdizable energy in this study showed that bathfdes
have energy concentrations comparable to some legiufine amino acid profile revealed that pulp aztls
samples ofdansonia digitata L. contained nutritionally useful quantities of mosttte essential amino acids.
The total amino acids (TAA), total essential amiamgids (TEAA) (with His), total sulphur amino acids
(TSAA), and essential aromatic amino acids (EAr4&#) the pulp and seed samples were 98.24 and 106.64
40.31 and 45.34; 2.52 and 3.93; 8.91 and 9.71¢eotisply. However, essential amino acid supplentanta
may be required in a dietary formula basedAoiansonia digitata L. (pulp and seed), when comparing the
EAAs in this report with the recommended FAO/WHG®yasional pattern. The limiting EAAs in the pulpdan
seed ofAdansonia digitata L. is Threonine.
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Introduction Kapoor, 2001; Blomhofét al., 2010). The high vitamin C

In developing countries like Nigeria, the need for and antioxidant content of thefruit pulp may havela to

sustainable development and economic recoveryisalr  play in the extension ofshelf-life for foods andreeges,

particularly in the area of access to quality pratas food  as well as cosmetics (Sidibe & Williams, 2002; Grwald

and food security. Conversely, the commonly reliegrse & Galizia, 2005).

of quality protein which is animal protein is griyss Most of the previous studies on the baobab fruiteha

expensive and scarce (Adebowale & Adebowale, 20607). focusedon the seed oil. Therefore, the purposki®ktudy

view of the above, researchers have directed #fieirts at ~ isto determine the proximate and amino acidcomjosit

exploring new and nonconventional sources of fduat t as well as to evaluatethe metabolizable energglastric

grow in the arid and semiarid land regions. Baolvabst point, predicted protein efficiency ratio and amiaoid

are indigenous to these regions.Baobafdagsonia scores of baobab fruit pulp and seed grown in North

digitata), locally called kuka (Hausa) andluru (Yoruba), Central Nigeria.

which is another non-conventionalfeedstuff thateiadily

available and under-utilized butholds much agromomi Materials and Methods

potentials.It is a tropical fruit tree of famiBombacaceae Collection and preparation of samples

which is mostly found in Northern Nigeria.The plastof =~ The Baobab Adansonia digitata L.)fruits were purchased

multipurpose, for food, beverage and medicine. from a local market in Gora village, Karu Local

Every part of theplantAdansonia digitata L.) is reported  Government,Nasarawa State, Nigeria. The pulp was

to be useful (Igboelet al., 1997; Gebaueet al., 2002). manually separated from the seeds using a knife Th

The leaves, for instance, are usedin the preparaifo seeds were ground in a hammer mill to pass threaudf

soup. Seeds are used as athickening agent in sbups, mesh screen, then placed in an airtight plasticajad

they can be fermented as a flavouring agent, atedsand  stored for further analysis.

eaten asshacks (Addy & Eteshola, 1984). The pulp is

eithersucked or made into a drink while the barkised  Proximate analysis

inmaking ropes (lgboelét al., 1997). The different parts The ash, moisture, crude fat, crude protein (N 25%.

ofthe plant provide food, shelter, clothing and g crude fibore and carbohydrate (by difference)

aswell as material for hunting and fishing (Venter weredetermined in accordance with the methods cAGO

&Venter, 1996; Sidibe & Williams, 2002). Baobab (1995). All proximate analyses of the sample flour

treeprovides income and employment to rural andwerecarried out in triplicate and reported in patage.

urbanhouseholds. All chemicals were of Analar grade.

As a result of its high natural vitamin C contel&obab

fruit pulp has a well-documented antioxidant caliigbi Amino acid analysis

(Vertuaniet al., 2002; Besceat al., 2007; Lamien-Medat The amino acid analysis was by lon Exchange

al., 2008; Blomhoff et al., 2010; Brady, 2011). Chromatography (IEC) (FAO/WHO, 1991) using the

Antioxidants could help prevent oxidative streskteml  TechnicoSequential Multisample (TSM) Amino Acid

diseases such as cancer, aging, inflammation an@nalyzer (Technicon Instruments Corporation, New

cardiovascular diseases as they may eliminaterfigieals  York). Theperiod of analysis was 76 min for eacmsiz.

which contribute to these chronic diseases (Kaur &The gas flow rate was 0.50 mLminat 60C with
.O.....O..0........0.0.....O..0.......0..0....................
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reproducibilityconsistent within +3%. The net heighf moisture content in food is important to act aslaent to
each peak produced by the chart recorder of the TSMid in all biochemical reactions and physiologietivities
(eachrepresenting an amino acid) was measured ardglring digestion. However, foods with high moisture
calculated. Amino acid values reported were theages contents are prone to easy microbial spoilage and
of twodeterminations. Nor—leucine was the internalsubsequent short shelf life (Uriah & Izuagbe, 1990;
standard. Tryptophan was determined after alkadiGJN)  Adeyeye & Ayejugo, 1994). Moderate moisture content
hydrolysis by the colorimetric method (Freidman & < 12% is preferred for shelf stability of food oanf
Finely, 1971). storage (ljeomakt al., 2012). Ash content is a measure of
mineral content of food. The results indicate thare are
Determination of isoelectric point (pl), quality ofietary =~ more minerals in the pulp (4.20%) than the see80(),

protein and predicted protein efficiencyratio (P—-PER) the values of ash content are comparable to treysmted
The predicted isoelectric point was evaluated atingrto  for some leafy vegetable such &slanium nodiflorum
Olaofe & Akintayo (2000): (ogumo) (2.67%) (Adeleke & Abiodun, 2010). Both the

plm =Y pliXi...........(1) samples had ash content lower than the lowest RDweva
Where: of 6%.

plm = the isoelectric point of the mixture of amino acgids Crude protein value of the seed (19.20%) is mora tha
pli = the isoelectric point of the ith amino acids et Wwhat was reported for some other leafy vegetabth sis

mixture; Momordica balsamina (11.29%), and Lesianthera
Xi = the mass or mole fraction of the amino acids in theafriciana leaves (13.10 — 14.90%) (Asaodtial., 2012)
mixture. andM. barteri (11.40 — 13.30%) (Ogbuagu & Agu, 2008).

Plant foods that provide more than 12% of theipnGh¢
The quality of dietary protein was measured byifinpdhe  value from protein have been shown to be good ssust
ratio of available amino acids in the sample protein (Ali, 2009). This shows thadansonia digitata
proteincompared with the needs expressed as a. rati¢seed) is a good source of protein. This can also b
Amino acid score (AAS) was then estimated by amglyi confirm since the protein content of the seed olethiis

theFAO/WHO (1991) formula: comparable to those of protein — rich foods such as
cowpea (24.13%) (Arewande & Borokini, 2010), pigeon
AAS — mgoraminoacidin 1goftestprotein xﬂ @ pea (21.53%) (Obolet al., 2010), bambara groundnut

(24.44%) (Agunbiadeet al., 2011), and Kkersting's
groundnut (12.90%) (Aremet al., 2006a).

The predicted protein efficiency ratio (P—-PER) af #eed Crude fat content of pulp and seed were 0.40 antD%a.
sample was calculated from their amino acidcomjusit respectively. The fat content of the seed samptaiiéd
based on the equation developed by Alsmeyat. (1974)  in this report is fairly high when compared withlues

mgofaminoacidinreferenceprotein 1

as stated thus; reported in some other leafy vegetable such aerhiaf

P—-PER =-0.468 + 0.454(Leu) — 0.105(Tyr) ........ 3) (9.05%), Indian spinach (11.04%), bush — buck (&p1l
and scent leaf (4.02%) (Asacdtial., 2012) andM. barteri

Statistical analysis of the samples (7.06%) (Ogbuagu & Agu, 2008). Crude fibre is a

The fatty acid values were obtained by multiplyitrgde  significant component in the body. It increaselstmlk

fat value of each sample with a factor of 0.8 @reidefat x ~ and decreases the time that waste materials spetttei

0.8 = corresponding to fatty acids value (Paul & gastrointestinal tracks (Aremet al., 2015b). Crude fibre
Southgate, 1978). The energy values were calculateih the diet consists mostly of the plant polysacicles that
byadding up the carbohydrate x 17kJ, crude protdiikd  cannot be digested by human dietary enzymes such as
and crude fat x 37kJ for each of the samplescellulose, hemicelluloses and some materials thadenup
(Kilgore,1987). Errors of three determinations werethe cell wall (Southland, 1975). The fibre conteatues
computed as standard deviation (SD) for the protéma obtained in the pulp (5.80%) and seed (15.30%) ksmp
composition.The grand mean, SD and coefficientatianm of A. digitata exceed that off. triangulare (2.40%), T.

(CV%) were also determined. occidentalis (1.7%) andC. argentea (1.8%) (Akachukwu
& Fawusi, 1995). Therefore, the consumption Af
Results and Discussion digitata may be advantageous since high fibre content of

The proximate compositions of the pulp and seedoods help in digestion, prevention of colon careed in
ofAdansonia digitataare presented in Table 1. The pulp the treatment of diseases such as obesity, dialzetes
and seed samples have 10.90% and 3.50% moisturgastrointestinal disorders (Saldanha, 1995; UICC/WHO,
4.20% and 2.80% ash, 0.40% and 13.10% crude 23%3. 2005).

and 19.20% crude protein, 5.80% and 15.30% crumte,fi The carbohydrate values revealed in Table 1 aré hig
and 75.50% and 46.10% carbohydrate respectivelg. Thcompared to the carbohydrate level of 8.0% Tin
calculated fatty acids and metabolizable energyev@e82  occidentalis (FAO, 1986). High fatty acid value in oil
and 10.48%; 1352.70 and 1594.80 kJ/100g, respéctive  indicate that the oil may not be suitable for usecboking
The moisture contents of pulp and seedAofnsonia (edibility), but could be useful for industrial gpases
digitata (Table 1) were all within the recommended (Akintayo, 2004; Aremuet al., 2006b), therefore oil
dietary allowance (RDA) (3 — 10) (NRC, 1989). Theseobtained from baobal®\(digitata) fruit will be suitable for
contents are lower than that of pawpaw (88.89%)fidyr  use in cooking because of it low acid value. Theghhi

& Ogodo, 2015), apple (78.24%) (Fasoyaal., 2005), metabolizable energy values obtained showed that th
cucumber (41.97%) and soursop (10.97%) (Apiatal., samples had energy concentration that comparg faith
2015) but higher when compared to the seed othose reported for some legumes such as bambara
Maesobotry barteri fruit (3.85%) (Ogbuagu & Agu, 2008), groundnut (1691.3 kJ/100g), kersting’s groundn@9ogL9
some legumes; kersting’s groundnut (1.7 + 0.12%]J an kJ/100g) cranberry beans (1651.7 kJ/100g ) (Aretral.,
cranberry bean (1.7 £ 0.51%) (Arerdual., 2006a). High 2006a), red kidney bean (1678.4 kJ/100g) (Audu and
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Aremu, 2011). The coefficient of variation (CV %&\vkls  The results of amino acid composition of pulp aedds
range from 8.21 in calculated metabolizable enei@y samples of\. digitata are shown in Table 2. Glutamic acid
94.07 in crude fat. (Glu) was the most highly concentrated (12.23 -892.
g/100g crude protein, cp) non — essential amind iacthe
Table 1: Proximate composition (%§ Adansonia  samples followed by aspartic (9.21 — 11.36 g/10Qgie
digitata protein, cp). However, the value of Glu obtainedthis
Parameter Pulp Seed Mean SO Cv% report is comparable to that obtained from the ginot
730 370 5139 concentrate of some Nigerian plant fooduffa
cylindrical kernet (13.0 g/100g cp) (Olaot al., 2008),
Ash 4.20£0.20 2.80£0.20 Prosopic Africana flour (13.3 g/100g cp) (Aremet al.,
Crude fat 0.40 +0.10 1310+030 ©7° 635 9407  2007a),Anarcadium occidentale protein (13.6 g/100g cp)
11.20 so0 7143 (Aremu et al.,, 2007b), soybean (16.25 g/100g cp)
(Odumodu, 2010) an&yperus esculentus (19.7 g/100g
Crude fibre 5.80£0.10 1530050 0% ars 4802 cp) (Aremuet al., 2015a). But the values are higher than
Carbohydrate  75.50+030 4610020 0080 1470 2418  the reported Glu content of some Nigerian legurtiesn
5.40 508 9407 bean (7.45 g/100g cp), pigeon pea (8.40 g/100gaap)
African yam bean (7.45 g/100g cp) reported by Oslebd
Energy 152704200  199480%  M73T5A2LOS 821 g1 (1998), H. barteri leaves (9.52 g/100g cp) art.
Mean values * standard deviations of triplicate edetnations;  cannabinus (11.11 g/100g cp) reported by Kabmarasta
PCarbohydrate percent calculated as the (100 —obtather components);  al, (2009) andH. barteri pulp (7.73 g/100g cp) and seed
‘Calculated fatty acid (0.8 x crude faffCalculated metabolizable energy (9.85 g/100g cp) (Aremat al., 2015b). It is observed that
(k1/100g) (protein x 17 + fat x 37 + carbohydrattry glutamic and aspartic acids (together make up 2anrt!
. . ) 24.25 g/100g cp) are the most abundant amino atitfe
Table 2 shows the amino acid profile of the puld ased pulp and seed samples respectively. Some workens ¢
of Adansonia digitata. Eighteen amino acids were al, 1991: Olaofeet al., 1994: Oshodiet al., 1998:
detected. TheAdansonia digitata was a source of ten Adeyeye, 2004; Aremet al., 2006¢c, 2006d; Kubmarawa
essential amino acids. Arginine and glutamic acédenthe et al., 2009; Odumodu, 2010; Aren al., 2015a, b) had
most abundantessential and non-essential aminsvatid  gmjjar observation. Arginine constituted the highgingle
values 6.30 and 12.23 g/100g crude protein (capf@nd  gssential amino acid (EAA) in both the pulp anddsee
8.45 and 12.89 ¢/100g cp (seed) respectively. Th%amples (6.30 — 8.45 g/100g cp). Arg is an esdamtimo
sulphurcontaining amino acids, methionine and ogsti  5.id for children growth (Aremet al., 2006¢).
were 1.21 and 1.31 g/100g cp (pulp), and 1.83 af@ 2 The |east amino acid was methionine (1.21 and 1.83
9/100g cp (seed), respectively. Table 3 depicts theyjoog cp) in pulp and seed respectively. The taled
essen_tl_al, nor_1-esse_nt|al, a(:ldlc,_ neutr_al and sulph jsqelectric point (pl) were 5.18 (pulp) and 5.626d)
containing amino acids. Total amino acids (TAA){alo  gamples. This is useful in predicting the pl footein in
essential amino acids (TEAA) with His, total sulphu qrger to enhance the quick precipitation of protsiiate
amino acid (TSAA), and essential aromatic aminad aci fgm biological samples (Olaofe & Akintayo, 2000he
(EArAA) of pulp and seed samples were 98.24 andyeqicted protein efficiency ratio (P — PER) is aiehe
106.64; 40.31 and 45.34; 2.52 and 3.93; and 8.819afL,  guality parameters used for protein evaluation
respectively. (FAO/WHO, 1991). The P — PER in this report for seed
) . - o sample (1.47) is higher than the reported P — PH&esa
Table 2: Amino acid composition ofAdansonia digitata ¢ Lathynis sativus L. (1.03) (Salunkhe & Kadam, 1989),

Moisture 10.90 £ 0.20 3.50 £0.10
3.50 0.70 20.00

Crude protein 3.20 £0.30 19.20 £ 0.30

Fatty acid 0.32 £0.08 10.48 £0.24

(9/100g crude protein) but lower than those reported by Audu & Aremu (2011
Amino acid Pup Seed Mean SD CV% (2.5), Aremuet al. (2007a) (2.3), Aremwet al. (2015a)
Lysine (Lys) 495 467 481 014 291 (2,77) and Aremuet al. (2015b) (1.95) for red kidney
Histidine (His) 214 272 243 029 1193 pean, Prosopis Africans, tiger nut andH. barteri seed
ﬁ;g'g'r’t‘i‘é‘ é’:;gg 69')331 i'f536 71'03829 1'1038 1;{6620 respectively. Chemical, biochemical and pathological
Thrpeonine (1Ph|‘) 232 203 218 0415 688 observations in experiments conducted in human and
Serine (Ser) 701 691 696 005 072 !abor_atory animals _showed that high Ieucme in dmst
Glutamic acid (Glu) ~ 12.23 12.89 1256 0.35 2.79 impairs the metabolism of tryptophan and niaciry dns
Proline (Pro) 794 6.83 739 056 7.58 responsible for niacin deficiency in sorghum eaters
Glycine (Gly) 639 641 640 0.01 0.00 (Ghafoorunisa & Narasinga, 1973). High leucinels®a
Alanine (Ala) 506 579 543 037 6.81 factor contributing to the pellagragenic propertésnaize
Cystine (Cys) 131 210 171 040 2339 (Belvady & Gopalem, 1969). These studies suggest tha
\’\jlae';ﬂ%r(]\i/negr(Metj igi i"ég ?;‘2‘ 8'3 27643?9 the leucine/isoleucine balance is more importargnth
Isoleucine (Ile) 368 342 355 013 366 dietary excess of leucine alone. The Leu/lle ratioshe
Leucine (Leu) 549 635 592 043 726 Samples (1.49—1.86)were low. e
Tyrosine (Tyr) 878 901 890 012 1.35 The nutritive value of a protein depends primadty the

Tryptophan (Trg) 3.28 3.8 323 0.05 155 capacity to satisfy the needs for nitrogen and reizde
Phenylalanine (Pht) 5.63 6.53 6.08 045 0.07 amino acids (Pellet & Young, 1980). Table 3 depibis
Isoelectric point (pl) 518 563 541 023 4.25 essential, non — essential, acidic, neutral anghsul

P-PER 110 147 129 019 1473 containing amino acids. The total essential aminiolsa
L—e“/”e i : 149 186 168 019 1131 (TEaa) with His of pulp (40.31 g/100g cp) and seed
E_ss_entlal amino acid;P-PER = Predicted protein (4534 g/100g cp) represent 41.03 and 42.53%
efficiency ratio respectively. Histidine is important for the syrstseof red

and white blood cells. It is a precursor for histanwhich
is good for sexual arousal and improved blood f{sivan
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& Bassey, 2015, Omoyesiial., 2015). High dosage of Table 4: Amino acid scores ofAdansonia digitatabased
histidine however increases stress and anxiety (&ox on FAO/WHO standards

Nelson, 2011). The TEAA contents with His (%) iristh PAAESP Pulp Seed
report are well above the 39% considered to be wateq EAA 9’1t°99 EAAC  AAS  EAAC  AAS
for ideal protein food for infants, 26% for childreand e przgn 368 092 342 086
11% for adults (FAO/WHO/UNU, 1985). Leu 7.0 5.49 0.78 6.35 0.91
The concentrations of total sulphur amino acidsAAB Lys 55 4.95 0.90 4.67 0.85
which range from 2.52 — 3.93 g/100g cp are lowantthe Met +
58 @g/100g cp recommended for infants  Cys 3.5 252 072 393 112
(FAO/WHO/UNU, 1985). The % Cystine in TSAAranged (TSAA)
from (51.98 - 53.44), this is in agreement to thparted Phe + Tyr 6.0 1441 240 1554 259
value for Parkia biglobossa seeds (44.4%) (Adeyeye, y" 4.0 282 058 203 051
\ . p 1.0 3.28 3.28 3.18 3.18
2006). IF has algo been reported thgt most animeins val 50 531 106 616 123
are low in cystein and hence% Cystine in TSAA ratios Total 36.0 41.96 1064 45.28 11.25

instance, 21.0%, 38.8% and 35.5% were reported fOEAA = Essential Amino Acid;PAAESP = Provisional Amino
Limicolaria sp, A.archantina andA.marginata respectively  Acid (Egg) Scoring PatternEAAC = Essential Amino Acid
(Adeyeye & Afolabi, 2004). Cysteine has a positifiea Composition;AAS = Amino Acid Score

on mineral absorption, especially Zinc (Mendoza20

The values of essential aromatic acids (EArAA) 28:9 Results of essential amino acid scores based on the
9.71 ¢g/100g cp) are within the ideal range suggefte  provisional amino acid scoring pattern (FAO/WHO91p
infant protein (6.8 — 11.8 g/100g cp) (FAO/WHO/UNU, standards are shown in Table 4. The EAAC of lle,,Leu
1985). The total acidic amino acid (TAAA) is fourmibe  Lys, Met + Cys (TSAA), Phe + Tyr, Thr, Trp and Val
greater than the total basic amino acid (TBAA) attbthe  were 3.68, 5.49, 4.95, 2.52, 14.41, 2.32, 3.28 &3l
pulp and seed samples, indicating thatiigitata protein is ~ (pulp), and 3.42, 6.35, 4.67, 3.93, 15.54, 2.0383nd
probably acidic in nature (Aremat al., 2012). The 6.16 (seed) respectively.The essential amino acidtents
percentage ratios of TEAA with His to TAA (total am in this report with the exception of Try were loviban the
acids) in the samples were 41.03 and 42.52% foptig = FAO/WHO (1991) recommended pattern. Thus by
and seed samples respectively. These are lowertligan implication, dietary formula based on the pulp awekd
reported values of egg (50%) (FAO/WHO, 1991), starl samples ofA. digitata will require essential amino acid
runner bean (48.31%) (Arenat al., 2006d),Anarcadium supplementation. It has been reported that EAAst mos
occidentale (47.19%) (Aremuet al., 2007b), Vigna often acting in a limiting capacity are Met (andsGyLys
subterranean L. verdc concentrate (49.7%) (Aremat  and Try (FAO/WHO/UNU, 1985). In this study, Thrtfse
al.,2008), some selected spices (47.30 — 49.95%) (Aremifirst limiting amino acids (LAA) for both pulp anseed

et al., 2011), tiger nut (48.31%) (Arenat al., 2015a) and samples, while Met and Lys were the second LAAtlfer

H. barteri (51.10%) (Aremtet al., 2015b). pulp and seed samples respectively.

Table 3: Concentrations of essential, non—-essential, Conclusio_n _ _ N
acid, neutral, sulphur, aromatic, etc. (g/100g crud  The proximate and amino acid composition of pulg an

protein) of Adansonia digitata seed ofbaobab found in Northern Nigeria had been
Amino acid description Pulp  Seed documented. The seed sample had the highest totaba
Total amino acid (TAA) 98.24 106.64 acids value (106.64 g/100gcp) while the pulp thetein
Total non—essential amino acid (TNAA)  57.93  61.30 value (98.24 g/100gcp). Both samples were foundeto b
, - % TNAA 64.01  57.48 rich sources of essential amino acids, and theltsesu

m;ﬁ'ﬁ:gmg' amino acid (TEAA) 1031 4534 compared well with other reported values for othlants.
Without histidine 3817 4262 The results_ furthgr_ showed that_ if the baoba_b ifruit

% TEAA consumed in sufficient amount, it could contribute
With histidine 41.03 4252 meeting human nutritional needs and helps to combat
Without histidine 38.85 36.43 diseases associated with malnutrition. It is tresesf
Essential alphatic amino acid (EAAA) 16.80 17.96 recommended for consumption both as fruit and food
Essential aromatic amino acid (EArAA) 891  9.71 supplements especially when animal proteins becomes
Total neutral amino acid (TNAA) 6341  66.55 expensive since they are relatively cheap sourdes o

% TNAA 64.55 62.41 protein.

Total acidic amino acid (TAAA) 21.44  24.25

% TAAA 21.82 22.74
Total basic amino acid (TBAA) 1339 1584 References B _

% TBAA 13.63 14.85 Addy EO & Eteshola E 1984. Nutritive value of a e
Total sulphur amino acid (TSAA) 2.52 3.93 of tigernut tubersQ@yperus esculentus L.) and baobab

% cystine in TSAA 51.98 53.44 seeds Adansonia digitata L.). J. Sci. Food Agric., 35:

437-440.

Adebowale YA & Adebowale KO 2007. Evaluation of
gelation characteristics of mucuna bean flour and
protein isolateElect. J. Environ. Agric. Food Chem.,
6(8): 2243-2262.

Adeleke RO & Abiodun OA 2010. Chemical Composition
of Three Traditional Vegetables in Nigerigak. J.
Nutr., 9(9): 858-860.
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