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ABSTRACT

The proximate analysis and some anti-nutritional factors of the leaves of
Moringa oleifera (Lam) were determined using standard analytical meth-
ods. Proximate analyses and vitamin estimation were done using the meth-
ods of the Association of Analytical Chemists. The amino acid and mineral
estimati ons were done using the Technicon sequential M ulti-sample amino
acid analyzer (TSM) and Atomic absorption spectrophotometer respec-
tively. Theleaves contained 20.00+4.00% fat, 27.60+£0.20% protein, 33.93%
carbohydrate, 11.60+6.32% ash, 6.87 +0.86% moisture and 93.13 £0.86%
dry matter. Thetotal energy value of theleaveswas 426.12 kcal/100g. The
amino acid determination showed that the leaves contained both the es-
sential and non-essential amino acids. The Moringa oleifera leaves had
higher amount of vitamin C (773.3mg/100g), and the lower levelsof niacin
(50.35mg/100g), pyridoxine (57.29mg/100g), riboflavin (14.82mg/100g), and
thiamine (18.47mg/100g). It contained sodium (104.06mg/100g) and |ower
level of potassium (20.81mg/100g). The quantitative analysis showed that
theleaves had higher amount of tannins (420mg/100g) and lower levels of
cyanogenic glycosides (32.40mg/100g), saponins (11.8mg/100g), oxal ates
(7.3mg/100g) and phytates (0.66mg/100g). Growth rates for wistar albino
ratsfed with M. oleifera leavesincreased significantly at 0.05 levels (from
46.73+3.81 t0 66.59+5.27). The proximate analysis and animal feeding showed
that the leaves of Moringa oleifera are nutritionally adequate for both
humans and animals. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION eratesawiderangeof soil and rainfal conditions. Itis
resistant to drought because of the presence of along

Moringa oleifera belongs to the family
Moringaceae and isthe best known specie, out of about
fourteen speciesof Moringa known. It isnativeto sub-
Himaayan partsof northern India, but now widdy dis-
tributed in thetropi csand sub-tropicg*¥ becauseit tol-

taproot.

InNigeria, Moringa oleferaiscaled different ver-
nacular namesinthemgor ethnic groupsvis-avis.
Ibo . okwe oyibo, okochi egbu, oku-gharaite,

7odudu oyibo etc
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Yoruba : eweile, eweigbae, idagbo monoyeetc

Hausa : zogdla zogdla-gandi, bagaruwar, maser etc

Fuleni : gawara, rinimakaetc

Engish : Horse-raddish tree, radish tree, mother’s
best friend etc.

Sour ceg®4%

Theedibleleavesarevery nutritiousand are con-
sumed throughout West Africaincuding Nigeriaaswell
as in some parts of Asid®. The leaves can be eaten
fresh, cooked or stored as dried powder for months
without loss of nutritional valug®. Moringaoleifera
hasbeen used to combat malnutrition especialy among
infantsand nursing motherg*37.

Moringaistherefore, amulti-purpose, miracletree.
Someof theusesincludein aley cropping, animal for-
age, asdomestic cleaning agent, asdye, asfertilizer, as
gum, ashoney darifier, ashoney producer, for livefenc-
ing, asmedicine, asornamental, for plant disease pre-
vention, aspulp, for ropemaking and astanning hides¥.

Thenutritiona propertiesof Moringaoleiferaleaf
arewd| known that there seemsto belittledoubt of the
substantial health benefit to beredized by itsconsump-
tioningtuationswheregtarvationisimminent. Studieson
thedietary condtituentsof theleavescredit it with essen-
tid amino acids, whichisimportant in bridging the pro-
tein gap of poor countrieslikeNigeria Empirica datais
required to sufficiently support this. Literature suggests
that most studies so far conducted on Moringa were
conducted overseasoutsidetheshoreof Nigeria There
ispaucity of information on the biochemistry and phy-
tochemidiry of Moringatreescultivatedin Nigeria Since
s0il and phys ographic factorshave been shownto affect
plant congtituents, astudy of thisnatureisdesirous.

Thiswork istherefore, aimed at documenting the
nutritional value of the leaves of Moringa oleifera
growninAwka, Anambrastate, Nigeria

EXPERIMENTAL

Samplecollection

Thefreshleaveswere collected from the gardens
inlfite, Awka, Anambrastate, Nigeria Theleaveswere
ar-drieda 30 °C (temperature) for one day and ground
into fine powder using manual grinder. The milled
samples were kept in screw-capped containers and
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stored in adeep freezer and used within seven daysfor
andyss.
Proximateanalysis, vitamin and mineral compo-
sition

Themethodsof theAssociation of Official Analyti-
ca Chemists® wereused for the determination of mois-
ture, crude protein, crudelipid, ash and dry matter. The
determination of thewater-solublevitaminsnamely nia
cin, pyridoxine, riboflavin, and thiamineintheleaves
were by high performance liquid chromatography
(HPLC), asdescribed by AOAC®. Themineral con-
tent was estimated using atomi ¢ absorption spectro-
photometer (AAS).

Determination of aminoacid profile

Theamino acid content of Moringaoleferaleaves
was determined using method described by Speckman
et all¥. Thedried and milled samplewas defatted, hy-
drolysed, evaporated in arotary evaporator and then
|oaded intothe Technicon sequentia Multi-SampleAmino
AcidAnayzer (TSM). Theamino acid vaues of the
samplewere ca culated from the chromatogram pesks

Estimation of ener gy value

Thesamplecaorific valuewas estimated inkilo-
calories by multiplying the percentage crude proteins,
crude lipid and carbohydrates by the recommended
factors4, 9, and 4 respectivel y.

Deter mination of theanti-nutrients

Thelevelsof oxaates, phytatesd™?, tannind™¥, sa-
poning®¥, and cyanogenic glycosides®®, were deter-
mined using the prescribed methods.

Dietary evaluation usngwistar albinorats

Fifteen (15) Wistar albino rats (28-day old) were
used for the experiment. They weredividedintothree
groups, eechgroup containingfiveratsof averagewe ght.
Thefirg group (test) wasfed with compounded diet con-
taining thefollowing: cornstarch (50.8%), oil (10.0%),
vitamin& minerd mix (3.0%), and Moringalesf (36.2%)
whiletheremaining two groups(controls) werefed with
commercialy prepared rat pelletsand casilan diet re-
Spectively. Thecadlandiet contained corngtarch (75.9%),
oil (10.0%), vitaminand minerd mix (3.0%), and caslan
(11.1%). Thefeeding trialsweredoneat 10% protein
level. Thetrialslasted for threeweeks, after theinitia
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oneweek acclimatization. Theweightsof theratswere
measured every three days until theend of thefeeding
trialsand thegrowth pattern determined.

RESULTSAND DISCUSSION

Figure 1 showed the proximate composition of M.
oleifera leaves (Mean + S.E.M). It contained %fat
(20.00+2.31). % crude proteins (27.60 £ 0.14), car-
bohydrates (33.93%), %ash (11.60 + 3.65), and
%moisture (6.87+ 0.50). The energy value was 426.12
Kcal/100g. From the composition, theleaf isagood
source of proteins (27.60+ 0.14%), since according
to Pearson™, any plant food that provides morethan
12% of itsca orific vauefrom proteinisagood source
of protein. Thisvalueagreeswith thework of Fugli€®,
who reported that Moringa ol eiferaleaves contained
27.1% proteins. Theleaf isaso agood source of fats
(20.00£2.31%) and carbohydrates (33.93%). The
crude protein content of leaves of Moringa oleifera
was 260 g kg*¥, which wassimilar towhat wegot in
our studies. Theprotein content of theleaves compared
favourably with that of Piper guineeses, 29.78%!°,
Moringa oleifera had been reported as a nutritional
supplement, apart from itsmedicina and water treat-
ment applications. Already, in Senegal, Ghana, India
and other parts of theworld, Moringa leavesare used
intreating ma nutrition and promoting physical and men-
tal well being with visibly effectiveresults, particularly
in children, pregnant and lactating motherg67:17,
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Figurel: The proximate composition of Moringa oleifera
leaves(M ean+ S.E.M).

Figure 2 showed theamino acid content of the M.
oleiferaleaves. Theessentia amino acid that contained
thehighest amount wasleucine (7.53mg/100g protein)
and the least was methionine (1.35mg/100g protein).
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Theplant leavescontained al theessentid aminoacids
asreported by Fuglie®. However, the percentage of
essential (EAA) and non-essential (NEAA) amino ac-
idswere almost equal unlikein many plants, where
NEAA were aways higher than the EAA®8. The % of
EAA in the leaves was 50.66% and NEAA was
49.33%. Themost abundant EAA wasleucine(7.53g/
100g protein) whilethat of NEAA wasglutamic acid
(9.469/100g protein). Similar observationsweremade
by Adeyeye*® and Akubugwo et all*8. The proportion
of aromatic amino acidsindicated that it waslower than
branched chain, acidicor basicaminoacidsintheleaves.
Inthisstudy, seventeen (17) amino acidswerefound
instead of the twenty (20) naturally occurring amino
acidscommonly found in proteing#2%, Glutamineand
Asparaginewhich aremerely amide derivativeswere
not detected becausethey wereeasily convertedtotheir
corresponding acids- glutamic and aspartic acidsre-
spectively!?, Also, tryptophan was not detected be-
cause of itscomplete destruction during acid hydroly-
9238, Thismight explainthehigher levelsof glutamic
acid and asparticacid inour results. Theresults showed
that the amino acid contents of theleaveswere higher
than theva uesreported by Fugli€®, for thedry | eaf pow-
der. However, thisstudy confirmed theearlier reportsby
Fugli€®, Oliveiraet al® and Makkar and Becker!*®
that Moringaoleifera contained al the essentia amino
acidsneeded for norma body functioning.
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Figure2: Theaminoacid composition of Moringaoleifera
leaves.

Figure 3 showed the mineral composition of
Moringa oleifera leaves. The level of sodium was
higher (104.06mg/100g), whilethose of calcium and
potassium werelower, 13.45mg/100g and 20.81mg/
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100g respectively. Lead and Barium werenot detected.
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Figure 3: The mineral composition of Moringa oleifera
leaves.

Thevitamin composition of theleavesareshownin
Fgure4.All thewater-solublevitaminsdetermined were
detected, the highest being ascorbic acid (773.30mg/
100g). Otherswere 18.47mg/100g, 14.82mg/100g,
57.29mg/100g and 50.35mg/100g for thiamine, ribo-
flavin, pyridoxine and niacin respectively. Apart from
riboflavin (14.82mg/100g), thevauesare higher than
what were reported by Fugli€®, Foild et al® and
Ozumba®!, Fuglie®, reported that the leaves of
Moringa ol eifera contained thiamine (2.64mg), ribo-
flavin (20.5mg), nicotineamide (8.2mg), and ascorbic
acid (17.3mg).
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Figure 4 : The vitamin composition of Moringa oleifera
leaves.

Thelevesof theanti-nutrientsareshownin Figure
5. Theleve of tanninswashighest (420mg/100g), fol-
lowed by cyanogenic glycos des (32.40mg/100g), ox-
alates (11.80mg/100g), phytates (7.20mg/100g) and
saponins (0.013mg/100g). Thesevauesindicated that
Moringaoleiferaleaves, apart fromthe high nutrient
composition, isalso medically and pharmacologically
important. Itisnot asurprisethat theplantisusedin

traditional medicineinAfrica, Asia, and Americag®®.
Tannic acidisan astringent and isused in the trestment
of bedsoresand minor ulceration. Saponinsareusedin
themanufacture of shampoos, insecticidesand various
drug preparation and synthesi s of steroid hormone#7;
Phytic acid has complicated effect in the human sys-
tem, particularly indigestion of food and flatulencg %,
Tannins have antagonistic competition with proteins,
thereby, lowering their bio-availability, thus, diciting
protein deficiency syndrome and kwarshiorkor. How-
ever, theseanti-nutrients can easily beremoved by soak-
ing, boiling or frying2>%2,
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Figure5: Thelevelsof anti-nutrientsin Moringaoleifera
leaves.

Figure 6 showed the growth rates of ratsfed with
thedifferent feed diets. Theleaf diet and the commer-
cid rat pelletssupported growth whilethe casilan diet
did not support growth. The resultsobtained from ani-
mal feeding showed that theratsincreased inweights
after three weeks of feeding (from 46.73+3.81 to
66.59+5.27) when compared to the casilan diet (from
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Figure6: Thegrowth ratesof ratsfed with Moringa leaf
diet, casilan diet, and commer cial rat pelletsthrough ape-
riod of 21 days(each point isthemean of thegrowth rates+
SEM: wheren=5).
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55.94+2 .48 to 42.89+1.56). However, the commer-
cialy preparedrat pellets gave the best result, which
increased growth rates of rats from 51.90+1.38
t0112.1447.36.

CONCLUSION

Theproximateandysisand theanima feeding ex-
periment suggested that theleavesof Moringaoleifera
growninAwka, Nigeriaarerichinnutrients, just like
those found in other parts of theworld. Therefore, it
isacomplete nutritional supplement for both animals
and man.
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