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ABSTRACT

The nutrient composition, protein quality and some anti-nutritional factors
of the seeds of Moringa oleifera were determined using standard analyti-
cal techniques. The methods of Association of Analytical Chemists were
used for the proximate analysis and vitamin determination. The mineral and
amino acid content of the seed samples were estimated using atomic ab-
sorption spectrophotometer (AAS) and Technicon sequential Multi-sample
amino acid analyzer (TSM) respectively. The seeds contain 33.78% fat,
28.02% proteins, 28.77% carbohydrates, 3.03% ash, 6.40% moisture and
93.60% dry matter. It containsascorbic acid (94.74mg/100g), but lacks nia-
cin, pyridoxine, riboflavin and thiamine. Calcium (2.84mg/100g) and sodium
(129.03mg/100g), two essential electrolytes also abound in the seeds.
Tannins (40mg/100g) and oxalates (51.24mg/100g) were present at high
level s while saponins (9.4mg/100g), phytates (0.435mg/100g) and cyano-
genic glycosides (4.59mg/100g) occur at much lower levels. Experimental
studieswith rats suggest that despite the appreciably high protein (28.02%)
and fat (33.78%) contents of the seeds, it does not support growth. Rats
fed compounded meal containing 35.7% of Moringa seed ration for 21
days presented with drastic reduction in growth rate with mean body weight
declining from55.77+2.61g to 36.87 + 1.52g. The implication is that either
the protein content of the seedsis not digestible or that the anti-nutritional
factorsinterfered with normal metabolism.
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INTRODUCTION Moringa oleiferaisadrought- resistant, very fast
growing plant and isavailableall year round*2. It has

InAfricawhereprotein energy gap remainsan over-
bearing problem, plant regimensrichinessentid amino
acidsisin great demand. Over the decades, Moringa
oleifera hasremained an essentid vegetariandiet within
theWest African sub-region.

been credited withamultitude of uses. theleaves, pods
(seeds), flowers, and the growing tips of thetree are
edibleand nutritious®4. Apart fromitsdietary impor-
tance, local folklorecreditsMoringa with alot of herba
potency!“8, Theplant bel ongsto themoringaceaefamily,
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with about fourteen species, Moringa oleifera being
the best known. It isnativeto Sub-Himal ayan parts of
northern India, butisnow widdy digtributedinthetropics
and sub-tropics?“ ¢ becauseit toleratesawiderange
of soil and rainfal conditions.

Themaximum annud rainfal requirementsareover
3,000mm whilethe minimum isabout 250mm“. Itis
resistant to drought because of the presence of along
tap root. It thriveswithin atemperature range of 25-
35°C, but cantolerate upto 48°Cintheshadeand can
survivealight frost. Moringatreesflower andfruit an-
nualy, andin someregionstwiceannually. During the
first year, it growsup tofour metersin height and pro-
ducesflowersandfruits. If not cut, it canreach 12 metres
inheight withatrunk 30cmwide. Withinthreeyears, a
treeyiel ds400-600 podsannually®l. A maturetree can
produce up to 1,600 pods annually. It isresistant to
most pests.

Someof theusesof theplantincludein aley crop-
ping, animal forage, asdomestic cleaning agent, asfer-
tilizer, for livefencing, asmedicine, and asan ornamen-
tal™®. Giventhese multiple uses, it isno surprisethat
thereisarisinginterest inresearch, development, and
utilization of theplant in many parts of thetropicssuch
as East and Southern Africa, West Africaand South
EastAsiad.

TheMoringa seed contains natural polypeptides
(anti-coagul ants) and anti-microbial agentswhich are
reportedly used intreating or purifyingwater for drink-
ingintraditiond setting®™®". Despitethewideclaimon
thenutritiona useof the Moringa seeds, studiesonthe
nutritional and bioactive potentia sof thisplant remain
scanty. Thiswork istherefore, aimed at documenting
the nutrient and chemical compositions of Moringa
oleifera seedsgrown in Awka, Anambrastate, Nige-
ria, inabidto determineitsusefulnessand suitability as
anutritiousvegetableor otherwise.

EXPERIMENTAL

Samplecollection

Thematuredry Moringa ol eifera podswere col -
lected fromfamily gardensin Ifite, Awka, Anambragtate,
Nigeria. The pods were split open and the seedsre-
moved, and then pooled together to form the bulk
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sample. The seedswereair-dried at 30°C (tempera-
ture) for two daysand ground into fine powder using
manud grinder. Themilled sampleswerekept in screw-
capped containers, stored in adeep freezer and ana-
lyzed within seven days.

Proximate analysisand mineral composition: The
methodsof theAssociation of Officid Andyticd Chem-
ist9® were used for thedetermination of moisture, crude
protein, lipids, ash and dry matter. Theminerd content
was estimated using atomi ¢ absorption spectrophotom-
eter (AAS).

Determination of aminoacid profile

Theamino acid profilein Moringa ol eifera seed
was determined using methods described by Speckman
et a.[¥ Thedried and milled seedswere defatted, hy-
drolysed, evaporated in arotary evaporator and then
loaded into the Technicon sequential Multi-Sample
AminoAcidAndyzer (TSM). Theamino acid va uesof
the sample were cal culated from the chromatogram
peaks.

Estimation of energy value

Thecdorificvauewasestimatedin kilocaloriesby
multiplying the percentage crude proteins, lipid and car-
bohydrates by the recommended factors 4, 9, and 4
respectively9,

Vitamin analysis

The determination of the water-soluble vitamins
namedy niacin, pyridoxine, riboflavin, thiamineand ascor-
bic acid wereby high performanceliquid chromatogra:
phy (HPLC), asdescribed by theAssociation of Offi-
cid Analyticd Chemistgtl.

Deter mination of theanti-nutrients

Thelevelsof oxalates'?, phytated™¥, tannind'¥, sa-
poning*, and cyanogenic glycosides*¥ were deter-
mined using the prescribed methods.

Dietary evaluation usngwistar albinorats

Fifteen (15) young Wistar dbino ratswith average
weightsof 54.54g were used for the experiment. They
weredivided into three groups, each group containing
fiverats. Casllan and commercialy availablerat diets
were used as control swhilethe compounded Moringa
seed diet wasthetest diet. The congtituentsof the com-
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Figurel: The proximate composition of Moringa oleifera
seeds(Mean+S.E.M)
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Figure3: Themineral composition of Moringa oleifera seed

pounded dietsareshownin TABLE 1. Theratswere
initidly fedwith commercialy availablerat pelletsfor
7days (acclimatization) before the use of the com-
pounded diets. The feeding trialswere done at 10%
protein level and the trials lasted for 21 days. The
weights of the rats were measured every three days
until theend of thefeeding trialsand the growth pattern
determined.

RESULTSAND DISCUSSION

Figure 1 shows the proximate composition of
Moringa oleifera seeds (Mean+ S.E.M). It contains
%fat (33.78+2.41), % crude proteins (28.02+0.01),
%carbohydrates (28.77), %ash (3.03+0.07), and
%moisture (6.40+0.31). The energy value is 531.18
Kcal/100g.

At 28.02% the protein content of Moringaoleifera
seedsgrown at Awkahas considerably higher protein
than somelegume seeds credited with high protein con-
tent such as Canavalia ensiformis, 24.48%, the
seeds of Gnetumafricana, 17.50%!'9, and the leaves
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Figure2: Theamino acid profileof Moringaoleifera seeds
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Figure4: Thelevelsof anti-nutrientsin Moringaoleiferaseeds

of Amaranthushybridus, 17.92%. The protein con-
tent compares favourably with Piper guineeses,
29.78%*8. Moringa oleifera seed is a good source
of protein sinceaccording to Pearson™, any plant food
that providesmorethan 12% of itscalorific valuefrom
protein isagood source of protein. It isalso agood
sourceof lipid (33.78%), and carbohydrates (28.77%).
Thecaorificenergy vaueis531.18 Kcal/100g.

The amino acid profile of the Moringa oleifera
seedsisshowninfigure2. It containsal theessentia
amino acidswith the highest beingleucine (6.31g/100g
protein) and arginine (5.09g/100g protein) whilethelow-
est ismethionine (1.04g/100g protein). Theseed con-
tainsall theessentia amino acids, just asintheleaves,
asreported by Fugli€®. The percentage of the essen-
tial amino acids (EAA) is48.34% whilethat of non-
essentid aminoacid (NEAA) is51.66%. Inmany plants,
%NEAA isawayshigher than Y%0EAAM, Analysisof
varianceindicatesthat thereisno significant difference
between the essential and non-essential amino acids
present in the seeds, sincethe significancevaue of the
resultsarewell over 0.05. Thehighestamino acidsare
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TABLE 1: Thecomposition of the compounded dietsin g/lkg
diet (proximatecomposition)

Constituents Seed diet () Casilan diet (g)
Corn starch 513 (51.3%) 759 (75.9%)
Oil 100 (10%) 100 (10%)
Vit/Min. mix 30 (3%) 30 (3%)
Casilan - 111 (11.1%)
Seed powder 357 (35.7%)

the acidic amino acids, glutamate (10.60g/100g pro-
tein) and aspartate (7.60g/100g protein). Thehighva-
uesmay bedueto the conversion of glutamineand as-
paragineto glutamate and aspartate respectivel yit 2,
Leucine, aketogenic, branch chainaminoacid, ishigh
(6.319/100g protein) and can lead to ketoacidosisdue
to high synthesisof ketone bodieslike acetoacetate, 3-
hydroxybutyric acid and acetone. These compounds
lower thepH and can lead to seizuresand may befatal.
Thearomatic amino acids, phenylaanine (3.60g/100g
protein), histidine (2.21g/100g protein) and tyrosine
(2.549/100g protein) aregppreciably present inthe seeds.

Theminera composition of theMoringaoleifera
seedsisshowninfigure 3. Theseed contains sodium
(129.03mg/100g) and cal cium (2.84mg/100g), but no
potassium. However, Fuglie” reported that the pods
contain 3.1mg of potassium.

Though, Fuglie®¥ reported that the pods contain
thiamine (0.05mg/100g), riboflavin (0.07mg/100g), nia-
cin (0.2mg/100g) and ascorbic acid (120mg/100g), only
ascorbicacid (94.74mg/100g) wasdetected inthe seeds
inthisparticular study. That the value of ascorbic acid
observed in thisstudy (94.74mg/100g) is appreciably
lower than that reported by Fuglie”, (120mg/100g)
suggeststhat physographicfactorsof the soil may con-
tributetothis.

Thelevelsof theanti-nutrientsareshowninfigure
4. Tannins (40mg/100g) and oxa ates (51.24mg/100g)
arevery high in the seeds of Moringa oleifera. The
vauesfor cyanogenic glycosides, saponinsand phytates
areconsiderably lower, 4.59mg/100g, 9.4mg/100g and
0.435mg/100g respectively. Tanninshaveantagonistic
competition with proteins, consequently lowering the
bicavdaibility of protein. Phytic acid and oxdateshave
complicated effectsinthe human system, particularly
indigestion of food and flatulencg"-24,

Figure 5 shows the growth rate of rats fed with
Moringa seed diet (test) and commercia rat pellets
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Figure5: Thegrowth profileof ratsfed with casilan, com-
mer cial rat pelletsand meal ration containing Moringa seeds
through a period of 21 days (each point isthe mean of the
growth rates+ SEM: where n=5)

and casilandiet (controls). Moringa seed and casilan
dietsdid not support growth. Theratsonthetest diet
showed adecreasein weightsfrom 55.77+2.61¢g to
36.87+ 3.70g over a period of 21days while rats on
commercial pellets(control) increased from 51.90 +
1.38t0 112.14 + 7.36 within the same period. The
casilan diet also decreased the growth rate of therats
from 55.94 + 2.48 to0 42.89 + 1.56. The result from
the seed diet showed that, athough the seeds contain
highamount of proteins, it did not support growth. This
may be dueto the presence of some of the anti-nutri-
entssuch astanninsand oxaates'" 2. Tanninscan lower
theavailable proteinsby antagoni stic competition and
canthereforedicit protein deficiency. It can al'so pre-
vent protein digestion by inhibiting the activation of pep-
sinogen and chymotryps nogen to pepsin and chymot-
rypsin respectively!?3. Phytic acid and oxalateshave
complicated effectsin the human systemincluding re-
actingtightly withdivdentionssuchascaciumandzinc
ions, thereby making them unavail ableto the body!*7.
However, these anti-nutrients can beremoved through
soaking, boiling or even frying*>224,

CONCLUSION

The proximate analysis showsthat the seeds are
very richin nutrients particularly proteinsand fats, but
when subjected to animal feeding, did not support
growth. Thismay be dueto the presence of the anti-
nutrients such astanninsand oxa ateswhich areknown
tointerferewith protein digestion. Theeffectsof pro-
ng onthenutritiona valuesof theseedsshould be
doneto ascertain the suitability asacomplete nutri-
tiona supplement for both man and animals.
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