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ABSTRACT KEYWORDS
The methods of Association of Analytical Chemists were used for the Moringa oleifera;
proximate analysis of Moringa oleifera (Lam) flower and the amino acid Nutrient composition;
content determined using Technicon Sequential Multi-Sample amino acid Anti-nutritional factors.

analyzer (TSM). Theflowerscontain 9.44 + 3.08% fat; 25.99+ 0.07% pro-
teins; 50.57% carbohydrates; 3.57 + 0.12% ash; 10.43 = 0.58% moisture
and 89.57 + 0.58% dry matter. Thetotal energy value of theflower is391.20
kcal/100g. Theflowers contain ascorbic acid (459.21mg/100g) and pyridox-
ine (7.69mg/100g), but lack niacin, riboflavin and thiamine. Calcium (2.32mg/
100g), Potassium (3.02mg/100g) and Sodium (129.03mg/100g) were found
in the flowers. Tannins (60mg/100g) and oxalates (51.23mg/100g) were
present at higher levels, while saponins (15.20mg/100g) phytates (0.436mg/
100g) and cyanogenic glycosides (4.31mg/100g) occurred at much lower
levels. The results of analysis of variance indicated that there was no
significant difference between the essential and non-essential amino acids
present in the flowers since the significance value of the result was well
over 0.05. Experimental studieswith rats suggest that despite the apprecia-
bly high protein (25.99%) content of the flowers, it did not support growth.
Ratsfed compounded meal containing 38.5% of Moringa flower ration for
21 days presented with drastic reduction in growth rate with mean body
weight decliningfrom55.20+ 1.60g to 39.70 + 1.15g. The implication is that
either the anti-nutritional factorsinterfered with normal metabolism or that
the protein content of the flower is not digestible.
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INTRODUCTION causeit toleratesawiderangeof soil and rainfall condi-

tions. Moringaoleferaisdrought- res stant andin sea-

Moringa oleifera plant belongs to the sonall-year- roundi2%9, |tisresistant to drought be-

Moringaceaefamily which hasabout fourteen species, causeof thepresenceof alongtaproot. It thriveswithin

Moringa oleifera being thebest known. Although, nae  atemperaturerange of 25-350C, but cantolerateupto

tiveto Sub-Himalayan partsof northernIndia, itisnow  48°C in the shade and can survive a light frost. It is
widely cultivated inthetropicsand sub-tropicst“ be-  resistant to many pestg+7.
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Moringa hasbeen credited withamultitude of uses:
theleaves, pods, flowers, and the growing tipsof the
treeareedibleand nutritioug*¥. Apart fromitsdietary
importance, loca folklorecreditsMoringawithalot of
herbal potency!*367, Because of themany usesof this
plant, itisnot asurprisethat thereisarisinginterestin
research, development, and utilization of theplant in
many partsof thetropicg”®.

Moringaflowersareused in treating malnutrition
intraditional settingd*9. They areused astonic, di-
uretic and considered to beanti-hel minthi 58, Despite
thewidedamsonthenutritional and medicind usesof
the Moringa flowers, studies on the nutritional and
bi oactive potentid sof thisplant remain scanty. Thiswork
istherefore, aimed at documenting the nutrient and
chemical compositionsof Moringa oleiferaflowersin
abidtodeterminingitsusefulnessand suitability asan
ediblevegetable or otherwise.

EXPERIMENTAL

Samplecollection and treatment

The mature Moringa oleifera flowers were col -
lected fromfamily gardensin Ifite, Awka Anambrastate,
Nigeria Theflowerswereair-dried at 30 °C (tempera-
ture) for two days and ground into fine powder using
manud grinder. Themilled sampleswerekept in screw-
capped containers, stored in adeep freezer and ana-
lyzed within seven days.

Proximateanalysisand mineral composition

Themethodsof theAssociation of Official Analyti-
ca Chemigts™® wereusad for thedeterminaion of mois-
ture, crude protein, crudelipids, ash and dry matter in
theflowers. Theminera content wasestimated using
atomi c absorption spectrophotometer (AAYS)

Deter mination of amino acid content

The amino acid content of Moringa oleifera
flower was determined using methods described by
Speckman et al™. The dried and milled flowerswere
defatted, hydrolysed, evaporated in arotary evapo-
rator and then loaded into the Technicon Sequential
Multi-SampleAminoAcidAndyzer (TSM). Theamino
acid values of the sample were calculated from the
chromatogram peaks
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Estimation of energy value

Thecdorificvauewasestimatedin kilocaloriesby
multiplying the percentage crude proteins, lipid and car-
bohydrates by the recommended factors 4, 9, and 4
respectivelyt2,

Vitamin analysis

The determination of the water-soluble vitamins
namey niacin, pyridoxine, riboflavin, thiamineand ascor-
bic acid wereby high performanceliquid chromatogra:
phy (HPLC), asdescribed by AOACH3,

Deter mination of theanti-nutrients

Thelevelsof oxaates™, phytates™, tannind®, sa-
poning?¥, and cyanogenic glycosides® intheflowers
were determined using the prescribed methods.

Dietary evaluation usngwistar albinorats

Fifteen (15) wistar abino ratswith averageweights
of 54.54g wereused for the experiment. They weredi-
vided into three groups, each group containing fiverats.
Casllanand commercidly availablerat dietswereused
ascontrolswhilethe compounded Moringaflower diet
wasthetest diet. The constituentsof the compounded
dietsareshownin TABLE 1. Theratswereinitidly fed
withcommercidly availablerat pelletsfor 7days(accli-
matization) beforethe use of thecompounded diets. The
feeding trialswere doneat 10% protein level and the
tridslasted for threeweeks. Theweghtsof theratswere
measured every three days until theend of thefeeding
triasand thegrowth pattern determined.

TABLE 1: Thecomposition of thecompounded dietsin g/kg
diet (proximatecomposition).

Constituents Flower diet (g) Casilan diet (g)
Corn starch 508 (50.8%) 759 (75.9%)
Qil 100 (10%) 100 (10%)
Vit./Min. mix 30 (3%) 30 (3%)
Casilan - 111 (11.1%)
Flower powder 362 (36.2%)

RESULTSAND DISCUSSION

Figure 1 shows the proximate composition of
Moringaoleiferaflower (Mean+ S.E.M). It contains
% fat (9.44+3.08), % crude proteins (25.99+0.07),
%carbohydrates (50.57), %ash (3.57+0.12), and
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%moisture (10.43+0.58). The energy value is 391.20
Kca/100g. At 25.99%, Moringa ol eiferaflower grown
at Awkahas considerably high protein content andisa
good source of protein since according to Pearson(*,
any plant food that providesmorethan 12% of itscalo-
rificvauefrom proteinisagood sourceof protein. The
cdorificenergy vaueof thefloweris391.20 Kcal/100g.
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Figurel: The proximate composition of Moringa oleifera
flower (Mean+S.E.M).

The amino acid profile of the Moringa oleifera
flower isshowninFigure2. It containsdl theessentia
and non-essentid amino acids. Thehighest aminoacid
istheacidicaminoacid, glutamicacid (7.27g/100g pro-
tein), followed closdy by arginine (6.30g/100g protein)
and leucine (5.359/100g protein). The high value of
olutamicacid may beduetotheconverson of glutamine
to glutamate81°7, |_eucine, aketogenic, branch chain
amino acid canlead to ketoaci dos sdueto high synthe-
sisof ketonebodies. Theseacidslower thepH and can
lead to seizuresand may befatal. Theresults of analy-
gsof varianceindicatethat thereisno sgnificant differ-
ence between the essential and non-essential amino
acidspresent intheflowerssincethesignificancevaue
of theresultiswell over 0.05.
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Figure2: Theaminoacid profileof Moringa oleiferaflower.

Theminera composition of theMoringaoleifera
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flower isshownin Figure 3. Theflower contains so-
dium (120.93mg/100g), calcium (2.32mg/100g) and
potassium (3.02mg/100g. Thevitamin content of the
flower isshownin Figure4. Inthis particul ar study,
only ascorbic acid (459.21mg/100g) and pyridoxine
(7.69mg/100g) weredetected intheflowers.
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Figure3: Themineral composition of Moringaoleiferaflower.
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Figure4: Thevitamin compostion of Moringaoleiferaflower.

Thelevesof theanti-nutrientsareshownin Figure
5. Tannins (60mg/100g) and oxaates (51.23mg/100g)
arehigher intheflowersof Moringa oleifera. Theval-
uesfor cyanogenic glycosides, saponinsand phytates
areconsiderably lower, (4.31mg/100g, 15.20mg/100g
and 0.436mg/100g respectively. Tannins lower the
bioavdaibility of protein. Phytic acid and oxdateshave
complicated effectsin the human system, particularly
indigestion of food and flatulence®19,

Figure 6 shows the growth rate of rats fed with
Moringaflower diet (test) and commercia rat pellets
and casllandiet (controls). Theflower and caslan diets
did not support growth. Theratsonthetest diet showed
adecreasein weightsfrom 55.20+ 1.60g to 39.70 +
1.15g over aperiod of 21dayswhilerats on commer-
cia diet (control) increased from 51.90 + 1.38 to
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112.14+7.36 within the same period. The casilan diet
also decreased thegrowth rate of theratsfrom 55.94
+2.48t042.89 £ 1.56. The result from the flower diet
showed that, dthough theflowers contain high amount
of proteins, it did not support growth. Thismay bedue
to the presence of some of the anti-nutrients such as
tanninsand oxalates®2%, Tannins can prevent protein
digestion by chelating and precipitating them, thereby
making them unavail abl e to the body. Oxalatesreact
tightly with divaentionssuch ascaciumandzincions,
thereby making them unavailableto the body!*. How-
ever, theseanti-nutrients can beremoved through soak-
ing, bailingor even frying?-23,
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Figure5: Thelevelsof anti-nutrientsin Moringaoleifera
flower.
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Figure6: Thegrowth profileof ratsfed with casilan, com-
mercial rat pelletsand meal ration containing Moringa flower
through a period of 21 days (each point isthe mean of the
growth rates+ SEM: where n=5).

CONCLUSION

The proximate analysis shows that Moringa
oleiferaflower growninAwka, Nigeriaisrichinnu-
trients particularly proteinsand carbohydrates, but
when subj ected to animal feeding, decreased growth
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inrats. Thismay be dueto the presence of the anti-
nutrients such astannins and oxal atesthat interfere
with protein digestion. The effects of processing on
thenutritional valuesof theflowers should bedoneto
ascertain thesuitability asacompletenutritiona supple-
ment for both human and animals.
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