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ABSTRACT

Theamino acid content of the different parts of Moringa oleifera plant was
estimated using the Technicon sequential Multi-Sample Amino Acid Ana-
lyzer (TSM) asdescribed by Speckman et al. The most abundant EAA are
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leucine, abranched-chain amino acid (24.54g/100g protein or 9.93%), argin-
ine, abasic amino acid (19.84¢/100g protein or 8.01%) and phenylalanine,
anaromatic amino acid (16.19g/100g protein or 5.67%) whilethe most abun-
dant NEAA arethe acidic amino acids, glutamic acid (40.88g/100g protein or
16.69%) and aspartic acid (22.94g/100g protein or 11.97%). Statistical analy-
sis indicates that there is no significant difference between the essential
and non-essential amino acids present in all the parts of the plant studied,
since the significance value of the results are well over 0.05.
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INTRODUCTION

Moringaisadrought-resistant, very fast growing
treeandisavailableall-year round™?. It hasamulti-
tude of uses; theleaves, the pods, flowersand growing
tipsof thetree are edible and nutritious“. The plant
belongsto the family Moringaceae. There are about
fourteen speciesof thetreeknown, such asM.stenop-
etala, M.peregrina, M.ovalifolia, M.oleifera etc.
Moringa oleferaisthebest known specie. It isnative
to sub-Himalayan parts of northern India, but now
widely distributed in thetropi csand sub-tropicg®*l.

(@ Kingdom: Plantae
(b) Divison: Magnoliophyta

(¢) Class Magnolipsida

(d) Order:Brasscdes

() Family: Moringacese

(f) Genus: Moringa

(90 Species: Moringaoleifera.

Vernacular namesof Moringaoleifera

()  English: Horse-radishtree, radishtree, mother’s
best friend.
(i)  French: Benale benzolive.

(i)  Senegal: Neverdie, nebeday.
(iv) Nigeria: It hasdifferent vernacular names.
(v) Igbo: Okwe oyibo, okochi egbu, okugharaite,

odudu oyibo.
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(M) Yoruba: Eweile, eweigbae, idagbamaoye.
(vi) Hausa: Zogdla, zogdla-gandi, bagaruwar mase.
(viii) Fulani: Gawara, rinimaka.

Sour ceg*6.7

Over decades, Moringa oleiferais one such es-
sentia vegetarian diet that hasremai ned asasource of
essentid amino acid intheWest African sub-region. It
hasamultitude of uses;, theleaves, the pods, flowers
and growingtipsof thetree areedible and nutritious™.
Moringa has been used to combat mal nutrition espe-
cialy amonginfantsand nursing mothers4. Theleaves
can be eaten fresh, cooked or stored asdried powder
for many monthswithout lossof nutritional valug®. In
West Africa, somecountrieslike Senega, Ghana, Mdi
and Togo have madetremendouseffortsin the utiliza-
tion of Moringain health, agriculture, and environment.
Three non-governmental organizations-Treesfor life,
Educational concerns for hunger organization and
Churchworld service (CWS) based in Senegal - have
advocated theuse of Moringa as““natural nutritionfor
the tropics” . In fact, the nutritional properties of
Moringa leaf are well known that there seemsto be
littledoubt of the substantial health benefit to bereal-
ized by consumption of Moringa leaf powder inSitua
tionswhere starvationisimminent. Nonetheless, the
outcomesof well controlled and well documented clini-
ca studiesaredtill clearly of great value.

Studies on the dietary constituents of the leaves
credit it with essential amino acids, whichisimportant
inbridging the protein gap of poor countrieslike Nige-
ria. Thus, Nigerian empirical dataisrequired to suffi-
ciently support this. Also, thereisneed to comparethe
amino acid content in the other parts of the plant such
astheflowers, seeds, rootsand stems.

Thiswork istherefore, aimed at comparing the
amino acid content of theleaves, flowers, seeds, roots
and stemsof Moringa oleifera plant grownin Awka,
South-east, Nigeria, inabidto determineits suitability
asanutritiousvegetable or otherwise.

EXPERIMENTAL

Samplecollection and treatment

Thematuredry Moringa oleifera pods, thefresh
leaves, the stems, theroots and theflowerswere col -
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lected from family gardensin Ifite, Awka, South-East,
Nigeria. The pods were split open and the seedsre-
moved, and then pooled together to form the bulk
sample. Theseeds, theleaves, and flowersweredried
under room temperature for two days and separately
ground intofine powder usng manud grinder, whilethe
rootsand stemswere cut into piecesfirst using knives
and dried separately, before grinding into fine powder.
Themilled sampleswere kept in screw-capped con-
tainersand storedin adeep freezer and andyzed within
seven days.

Aminoacid analysis

The amino acid content of different parts of
Moringa ol eiferawere determined using methods de-
scribed by Speckman et a.[® The dried and milled
samples were defatted, hydrolysed, evaporated in a
rotary evaporator and then loaded into the Technicon
sequentid Multi-SampleAminoAcidAndyzer (TSM).
Theamino acid values of the sampleswereca culated
from the chromatogram peaks.

RESULTS

Appendix | isthe chromatograph for amino acid
standardswhileappendicesli(a) to I1(e) arethe chro-
matograph of the amino acid profile of Moringa
oleiferaflower, leaf, seed, root and stem respectively.
They areattached asthe supplementary information.

Figure 1 showstheamino acid compositionin g/
100g protein of thedifferent samplesasca culated from
the respective chromatographs. All thefractions con-
sistently are composed of 17 out of the 20 naturally
occurring amino acids lacking only in asparagine,
glutamine and tryptophan. The plant containsall the
essentia amino acidsexcept tryptophaninour findings,
dueto compl ete destruction of tryptophan during acid
hydrolysis.[*>11 The percentage essentia amino acid
(EAA) and non-essentid aminoacid (NEAA) areshown
inFigure2. Theessential amino acidsand non-essen-
tial amino acidsareamost equal in concentration, for
example, the percentageof EAA intheleavesis50.66
whilethe Y%oNEAA is49.33. Figure 3 showsthe pro-
portion of branched chains, acidic, aromatic and basic
amino acidsinthedifferent partsof the plant studied.
Themost abundant EAA areleucine, abranched-chain
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Figurel: Theaminoacid profileof the seeds, leaves, flower s,
rootsand thestemsof Moringaoleifera
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Figure3: Theproportion of branched chain, acidic, aromatic
and basicamino acidsin different partsof Moringaoleifera

amino acid (24.54g/100g protein or 9.93%), arginine,
abasic amino acid (19.84g/100g protein or 8.01%)
and phenyldanine, anaromaicaminoacid (16.19g/100g
protein or 5.67%) whilethemost abundant NEAA are
theacidicamino acidsglutamic acid (40.88g/100g pro-
tein or 16.69%) and aspartic acid (22.94g/100g pro-
tein or 11.97%). The proportion of total amino acid,
essential and non-essential amino acidsinthewhole
plant areshowninfigure4. The proportion of both the
total and essential amino acidsinthewholeplant fol-
lowsthe samepattern asthus:

leaf > seed > flower > stem > root.

DISCUSSION

The amino acid content (g/100g protein) of the
seeds, |eaves, flowers, roots and stems of Moringa
oleifera and the percentage essentia and non-essential
amino acidsinfigure 1-4 are of great interest. There-
sultsindicate that the % of the essential amino acids
(EAA) and non-essential amino acids (NEAA) areal-
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Figure2: % EAA and % NEAA in all the partsof theplant
studied
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Figure4: Theproportion of total amino acids, essential and
non-essential amino acidsin thewholeplant

most equal unlikein many plantswhereNEAA ared-
wayshigher than EAA™M2, For example, the% of EAA
intheleavesand flowersare 50.66% and 53.02% while
the NEAA are 49.33% and 46.98% respectively. This
was subjected to statistical analysisusing analysis of
variance. Theresultsindicatethat thereisno significant
difference between theessentia and non-essentia amino
acidspresentinall the partsof the plant studied, since
thesignificancevalueof theresultsarewel | over 0.05.
We also observed that the most abundant EAA isleu-
cine, abranched-chain amino acid (24.54¢/100g pro-
teinor 9.93%) whilethemost abundant NEAA arethe
acidicamino acidsglutamic acid (40.88g/100g protein
or 16.69%) and aspartic acid (22.94g/100g protein or
11.97%). Similar observationsweremeadein other plants
by Adeyeye™™ The proportion of aromatic amino
acidsinall thepartsof theplant studied indicatethat it
islower thanbranched chain, acidicor bascaminoacids
(Figure3). Thisisquiteinteresting Sncearomaticamino
acids (eg. Tyr and Phe) take part in secondary me-
tabolism. Inthisstudy, seventeen (17) amino acidswere
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determined instead of thetwenty (20) naturaly occur-
ring amino acidscommonly found in proteing™**4. This
isdueto the conversion of glutamineto glutamate, and
asparagineto aspartate*®, and also the complete de-
struction of tryptophan during acid hydrolysis*°1. This
might explainthehigher levelsof glutamicacid and as-
partic acidinour results. Theresultsof theamino acid
profileof theleavesstudied are higher than thevaues
reported by Fugli€® for thedry leaf powder. However,
both work confirm that Moringa ol eifera containsall
theessentia amino acidsneeded for norma body func-
tioning. Therearesgnificant positivecorre ation between
the seedswith the stems, roots, flower and the leaves
at 95% confidencelevel. Thisindicatesthat thedistri-
bution of amino acidsin the seeds and other parts of
theplant studied arehighly similar, suggesting that the
seedsmay providejust exactly the sametype of amino
acid as the stems, roots, flower and the leaves of
Moringaolefera. Theresultsfrom the seedsand leaves
area so comparableto those bred in other parts of the
worldwhilethoseof flowers, rootsand ssemsarenove.

CONCLUSION

Theresultsfrom amino acid anadysis suggest that
thedifferent parts of Moringa oleifera plant grownin
Awka, South-East, Nigeriaarerichinessential amino
acids, and comparableto those bred in other parts of
theworld, thusmay be used asamino acid supplement
inbothmanandanima.
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