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ABSTRACT

The methods of Association of Analytical Chemistswere used to determine
the levels of tannins, saponins and cyanogenic glycosides in Moringa
oleifera stem, and the levels of oxalates (Munro and Bassir) and phytates
(Griffithand Thomas) were also estimated. The Technicon sequentia Multi-
sample amino acid analyzer (TSM) was used to determine the amino acid
content. Tannins (100mg/100g), cyanogenic glycosides (31.40mg/100g) and
oxalates (51.24mg/100g) were present in the stems at higher levels while
saponins (12.10mg/100g) and phytates (0.048mg/100g) occurred at much
lower levels. The stems contained %crudefat (1.77+0.98), % crude proteins
(3.59+0.96), %carbohydrates (87.44), %ash (1.63+0.22), %moisture
(5.57£0.35) and %dry metter (5.57+0.35). Thetotal energy value of the stem
was 380.05 kcal/100g. The stems contained ascorbic acid and niacin as
71.44mg/100g and 1.32mg/100g respectively, but lacked pyridoxine, ribofla-
vin and thiamine. Calcium (1.38mg/100g), Potassium, (32.4mg/100g) and
sodium, (378.38mg/100g), three essential electrolytes also abound in the
stems. These anti-nutritional values indicate that Moringa oleifera stem,
apart fromitsnutrient composition, isalso medically and pharmacol ogically
important. It isnot asurprisethat the plant isused in traditional medicinein
Africa, Asia, and Americas. © 2011 Trade Sciencelnc. - INDIA
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The plant belongsto the Moringaceaefamily, with
about fourteen species, Moringa ol eiferabeing thebest
known. Itisnativeto Sub-Himaayan partsof northern
India, but isnow widdly distributed in thetropicsand
sub-tropicg™¥, becauseit tol erates awiderange of soil
andrainfal conditions. Moringa oleiferaisadrought-

resgtant, very fast growing plant and isavailableall year
round 41,

Someof theuses of the plant includein aley crop-
ping, animal forage, asdomestic cleaning agent, asfer-
tilizer, for livefencing, asmedicine, and asan ornamen-
tal. Giventhesemultipleuses, it isnot asurprisethat
thereisarenewed interest inresearch, devel opment,
and utilization of the plant in many partsof thetropics
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such asEast and Southern Africa, West Africaand South
EastAsid”.

Apart fromitsdietary importance, local folklore
creditsMoringawithalot of herbal potency™ 9. The
stemsare gphrodisiac and anthelminthic, and areused
totreat sores, skininfectionsand effectivein treating
boils. Thestem bark isa so used to cure eye diseases .

Despitethewideclaim on themedicind useof the
Moringa ol eifera stem, studies on the bioactive and
nutritional potentialsof thisplant remainscanty. This
work istherefore, aimed at documenting thelevel s of
anti-nutritiona factorsin Moringa oleferastemsfound
inAwka, Anambrastate, Nigeria, inabidto determin-
ingitsusefulnessand suitability asan herba remedy or
otherwise.

EXPERIMENTAL

Samplecollection and treatment

Themature Moringaolefera stemswere collected
fromfamily gardensin Ifite, Awka, Anambrastate, Ni-
geria. Thestemswerecut into piecesfirst using knives
and dried, beforegrinding into fine powder. Themilled
samplewaskept in screw-capped containersand stored
inadeep freezer and anadyzed within seven days.

Deter mination of theanti-nutrients

Thelevesof oxalates¥, phytates'®, tanning™, sa-
poning*!, and cyanogenic glycosides* in Moringa
oleifera stemswere determined using the prescribed
methods.

Proximateanalysisand mineral composition

Themethodsof theAssociation of Official Analyti-
ca Chemists'@ wereused for thedetermination of mois-
ture, crudeprotein, crudelipids, ash and dry matter in
the stems of the plant. The mineral content was esti-
mated using atomic absorption spectro-photometer
(AAS). Thecdorific vauewas estimated in kilocalo-
riesby multiplying the percentage crude proteins, lipid
and carbohydrates by the recommended factors4, 9,
and 4 respectivelyt3,

Vitamin analysis
The determination of the water-soluble vitamins
namdy niacin, pyridoxine, riboflavin, thiamineand ascor-
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bic acid wereby high performanceliquid chromatogra:
phy (HPLC), asdescribed by AOACH*2,

Deter mination of AminoAcid Profile

Theamino acid profilein Moringa oleifera stem
was determined using methods described by Speckman
et al,[*. The dried and milled stems were defatted,
hydrolyzed, evaporatedin arotary evaporator and then
loaded into the Technicon sequential Multi-Sample
AminoAcidAndyzer (TSM). Theamino acid va uesof
the sample were cal cul ated from the chromatogram
peaks.

RESULTSAND DISCUSSION

Theleve sof theanti-nutritiond factorsin Moringa
oleiferastemsareshowninFigure 1. Tannins(100mg/
100g), oxaates (51.24mg/100g) and cyanogenic gly-
cosides(31.40 mg/100g) werehigher inthestemswhile
sgponins (12.10mg/100g) and phytates (0.05mg/100g)
havelower va ues. Tanninshave antagoni stic competi-
tion with proteins, consequently, lowering their
bioavalability, and canthereforedicit protein deficiency
syndrome, kwarshiorkor and marasmus. Tanninshave
also been reported to prevent protein digestion by in-
hibiting the activation of pepsinogen and chymotrypsi-
nogen to pepsin and chymotrypsin respectively™,
Phytic acid and oxaates have complicated effectsin
thehuman system, particularly indigestion of food and
flatulencg’® 17, They dsoreact tightly with divaentions
such ascalcium and zincions, thereby making them
unavailableto thebody™. However, these anti-nutri-
entscould beremoved through soaking, boiling or even
fryi ng[lazo, 5.

The proximate composition of Moringa oleifera
stemsareshownin Figure 2. It contained %crudefat
(1.77+0.98), % crude proteins (3.59+0.96), %carbo-
hydrates (87.44), %ash (1.63+0.22), and %omoisture
(5.57+0.35). The energy value was 380.05 Kcal/100g.

Moringaoleiferastemisnot agood sourceof pro-
tein since according to Pearson’?!, any plant food that
providesmorethan 12% of itsca orific va uefrom pro-
teinisagood source of protein. However, it contained
ahigh amount of carbohydrates (87.44).

The mineral and vitamin compositions of the
Moringaoleiferastemsareshownin Figures3and 4
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Figurel: Thelevelsof anti-nutrientsin Moringa oleifera
stem
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Figure 2 : The proximate composition of M. oleifera stem
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Figure3: Themineral composition of Moringaoleiferastem

respectively. The stem contained higher ascorbic acid
(71.44mg/100g) and lower amount of niacin (1.32mg/

Stems
Figure4: Thevitamin composition of Molinga oleiferastem
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Figure5: Theamino acid profile of Moringa oleifera stems

100g), and thiamine, riboflavin and pyridoxinewere not
detected. It contained sodium, (378.38mg/100g), cal-
cium (1.38mg/100g) and potassium (32.4mg/100g).
L ead and Barium were not detected in this study.

Theamino acid profileof theMoringaoleiferastem
isshowninFigure5. It contained dl theessentiad amino
acidswith the highest being leucine (4.31g/100g pro-
tein) and valine (4.30g/100g protein) whilethelowest
wasmethionine (0.529/100g protein). Thehighest non-
essential amino acid was glutamate (5.07g/100g pro-
tein) whiletheleast was cystine (0.53g/100g protein).
Thesem containsdl theessentid aminoacids(EAA),
just asintheleaves, asreported by Fuglie¥, needed
for normal body functioning. In many plants, Yo0NEAA
(non-essential amino acid) is aways higher than
Y%EAAR,
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CONCLUSION

Theanti-nutritiond valuesindicatethat theloca cul-
tivar of Moringa ol eifera stem, apart fromitsnutrient
composition, isalso medically and pharmacol ogically
important. It isnot asurprise that the plantisusedin
traditiona medicineinAfrica, Asa, andAmericas %,
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