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ABSTRACT

The micronutrient composition of blends prepared from orange fleshed sweet potato and moringa seed flours were
evaluated. Orange fleshed sweet potato and moringa seed flours were prepared and blended at different ratios
(100:0, 95:5, 90:10, 85:15 and 80:20). The water-soluble vitamins and minerals content of the samples were
determined and compared to a commercial infant food (Nestlé CERELAC). Result showed that the samples
contained calcium, magnesium, phosphorus, iron and zinc in the range; 248.08 - 259.10 mg/100g, 40.08 - 44.10
mg/100g, 51.90 - 59.00 mg/100g, 5.33 -10.25 mg/100g, 4.09 - 6.00 mg/100g, respectively. The samples would
contribute approximately 27.00 - 51.25% and 24.54 — 120 % of the Recommended Daily Allowance for iron and

zine. The samples compared favourably with Nestlé CERELAC and could therefore be included in the diets of infant
as a cheaper source of micronutrients or a healthier substitute for local preparations.
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INTRODUCTION

Child feeding practices determine the nutritional
status of children including their vulnerability to
malnutrition and illnesses (Anigo et al, 2010;
Solomon, 2005). Nutritionally deficient preparations
that do not satisfy the minimum requirement for
proper growth are usually made for infants in Nigeria
(Agbon et al., 2009). This is due to the fact that
commercial infant formulas that are enriched with
these micronutrients are unaffordable by most
families and thus, they result in giving their children
foods that are inadequate in nutrients (Solomon,
2005). Among the essential nutrients required for the
optimum growth and wellbeing of children are
micronutrients. According to Ekwuagwu et al,
(2008), micronutrients of public health significance
include zinc, iron, iodine and vitamins A, C, D, E, By,
B,, and folate. Deficiency in these micronutrients
increases the risk of death from common diseases and
infections such as pneumonia, gastroenteritis and
measles (Ekwuagwu et al., 2008).

Orange Fleshed Sweet Potato (OFSP) is a bio-
fortified crop  developed  through natural
hybridization or genetic bio-fortifications (Tang,
2013). It is richly dense in beta carotene (300-1300
ig) and contains important micronutrients such as
thiamine (0.08 mg), riboflavin (0.06 mg), niacin
(0.56 mg), pyridoxine (0.21 mg), iron (0.32-0.88
mg), zinc (0.18-0.57 mg) vitamin C (22.7 mg), and
Vitamin E (0,26 mg) (Low et al., 2009). It has been
shown that nutritionally improved foods can be
developed using OFSP as the main or supplementing
ingredient (Mamo et al, 2014; Sinha et al, 2015;
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Desalegn et al., 2015). Despite the potential benefits
of OFSP, Nigeria is one of the states in sub-sahara

Africa where the utilization is very low (Fetuga et al.,
2013).

Moringa oleifera is an under-utilized plant attracting
the attention of researchers over the years. This may
be attributed to its versatility in terms of medicinal,
nutritional and culinary uses (Gadzirayi et al., 2013;
Omotesho et al., 2013; Kawo et al., 2009). It is an oil
rich plant food (Mbah et al, 2012) and amazingly
contains all the essential amino acids typical of an
animal source. The seed has been reported to contain
an ample of important minerals, essential amino
acids, fatty acids and phyto-chemicals in addition to
its adequate proximate composition (ljarotimi et al.,
2013). It is rich in protein (18.63%), contains
aluminium (144 ppm), calcium (602 ppm), potassium
(732 ppm), phosphorus (0.619 mg/kg), sodium (86.2
ppm), manganese (17.5 ppm)‘and other elements
(Kawo et al., 2009). Moringa seed had been known
to combat malnutrition in infant and nursing mothers
(Abiodun et al., 2012). Kawo et al., (2009) showed
that the seeds arc sufficient to supply the daily
nutrient requirements for children and lactating
mothers.

It is imperative to seek for solutions to current
challenges associated with child nutrition in Nigeria.
The aim of this study was therefore to assess the
suitability of OFSP and moringa seed flours in the
development of complementary food in terms of their
micronutrient composition.
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\MTERIA rod Sweet Potato (OFSP) tubers were
}range Fles Agbamu area in Kwara State while
Ob(ain‘d fror}le"a seeds were collected from Tanke
‘:M-,,ga afti! (in, Kwara State, Nigeria.
bubuareaxlo ’

whers were sorted, washed, peeled and
" OFS 1.5-5mm thickness. The slices were then
giced 110 0 °C for 2 min), subjected to cabinet
planche 0C for about 4 hours, milled into flour,
grying 2 4 packaged till further use. Moringa oleiferq
jeved anrepcaref”“y sorted, rinsed and soaked in
geleqs :;’ewater (1:3 wiv) for 24 hours (Alabi et al,
dlsnllCThe drained seeds were allowed to germinate
20[?1).day5 (ljarotimi et al., 2013) after which they
for gehulled and shade dried (2842 °C) for 4 days,
\T\:;epwperly dried seeds were hammer milled into
fou, sieved and packaged till further use.

formulation: The composite flours were formulated
fom OFSP and germinated moringa seed flour in the
pupartions (100: 0; 95:5; 90:10; 85:15 and 80: 20).

Determination of Mineral Content: The calcium,
magnesium, phosphorus, iron and zinc contents of the
umples were determined using the dry ashing
method (AOAC 2005).

Water Soluble Vitamins: Thiamine, riboflavin,
nacin, biotin, pyridoxine, folate and vitamin C were
determined using standard analytical methods

WOAC, 1995). Biotin was determined using
bydrolysis method,

f‘ﬁlﬁst_ical Analysis: Data obtained were subjected to
a:111*10}%13 of variance (ANOVA) and diffcrcqccs
'aﬂgggl Means were separated by Duncan mult'lplc
Were Stat 5% probability level. All com;?utatxons

Made by statistical software SPSS (version 16).

by
g AND DISCUSSION

“Sef “Mposition: The mineral composition of
Meng rap ® 13 presented in Table 1. The calcium
gy 4 from 248,08 - 259,10 mg/100g, and
Wigg,) . igher than that of the control (108.14
njpge; ¢ Sample containing 95/S OFSP and
i | 0o riN82 seed flour had the highest value
g OFSP had the lowest. The
;“Doncd I)Oned range of values is higher than that
’“03'85 m biodun ¢ al. (2012), for moringa
’iﬁlkg)' E/kg)-and moringa cake flour (249.85
I ﬁed by mg"CSmm (Mg) content of the samples
r .

ey 107008 - 44, 10mg/100g, which wes

8mg/100g of the control. The 100%

QFSP
e highest value (44.10mg/1008)-
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Magnesium s ap essential nut

u:;lhzatlox} of vitamin B and E and functions with
other minerals sych g calcium | sodium and

potassium in maintaining osmotic balance (Nafiu er

al., 2011). The sam les with ' : .
had higher p 1th moringa seed inclusion

concentration  of  phosphorus
(51,90mg/100g — 59.0mg/100g) compared to the
control (48.20mg/100g) with 95/5 OFSP and

germinated moringa seed flour having the highest
value (59.00mg/100g).

rient for the appropriate

The‘samplc containing 80/20 OFSP and germinated
moringa seed flour had the highest concentration of
Iron (10.25mg/100g) while 100% OFSP had lowest
(5.33mg/100g). The 80/20 OFSP and germinated
moringa seed blend also contained the highest value
for zinc (6.0mg/100g) while 90/10 OFSP and
germinated moringa seed flour had the lowest content
(4.09mg/100g). The values increased with increment
in moringa seed flour and were significantly higher
than that of the control. Zinc is important in the
production of insulin while iron together with
hemoglobin help in oxygen transport (Okwu, 2005).
This is an indication that these biochemical processes
may be promoted better in children fed with these
diets. The composite flours developed from OFSP
and germinated moringa seed flour generally
contained more minerals than Nestlé CERELAC. All
the samples were significantly different at p<0.05.
The mineral contents of the composite samples were
generally higher than that of moringa and moringa
cake flour (Abiodun et al, 2012), indicating that
OFSP also contributed considerably to the mineral

content.

Contribution of the samples to the Recommended
Daily Allowance (RDA): The contribution of the

samples to the RDA of minerals for infants from six

months is presented in Table 1. The Calcul_ated-
contribution of the samples to the RD_A for Ca!CIum,

magnesium, phosphorus, Iron and zinc was in the

range 18.6- 19.5%; 30.1- 33.1%; 5.34 -5.9%; 27-

51.25% and 24.54-120%, respectively.

; f Water Soluble Vitamins: The
Onlief':,:.rs:éoxatgr-soluble vitamins is given in Table
resuTh average thiamine values for the samples
2. ede between 0.041- 0.042ug/100g, with no
rz.mg.f ant difference among the blends. The values
signiftc 1 with increasing amount of moringa seed
decrease were higher than the control (Nestlé
flour and 0 04065pg/100g). All obtained values
cEREyAQf)lcan'tly lower (p0.05) than the RDA of

0.5mg/day (Lindsay, 2003).

C
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The riboflavin contents ranged from 4.61 - 6.44
“g/IOOg. The control had 4.74 ug/100g of the
yitamin, These values are also quite low with respect
10 the RDA of 0.5mg/day of infants (Lindsay 2003)
The mean values obtained for niacin (7. 48 mé/ 100 g
- 11.42 mg/100 g) were significantly higher (p<0.05)
than the control (3.41 mg/100 g) and would
adequately contribute to the RDA of infants (6
mg/day). Niacin assists in building cell tissues
pody’s resistance to infections and healing of wounds
(Amadi ef al., 2012).

The biotin contents were generally higher than that of
the control (9.79 mg/100g) with the exception of
90/10 OFSP and germinated moringa seed flour
having the lowest biotin content (9.60 mg/100g).
Sample containing 80/20 OFSP and germinated
moringa seed flour had the highest value of 12.47
mg/100g. The sample containing 80/20 OFSP and
germinated moringa seed flour recorded the highest
content of biotin (12.47 mg/100g). The samples
would contribute over 100% to the RDA of infants
(8ug/day). The values within 9.40-11.49 mg/100g
were obtained for pyridoxine content of the
composite flours while the control had a lower
content of 8.50 mg/100g. The values are considerably
higher than the RDA of 0.5mg for infants (Lindsay,

2003).

The samples were also considerably rich in folate
with recorded values higher than those of the control
sample which had 0.21 mg/100g. The sample
containing 80/20 OFSP and germinated moringa seed
flour had the highest. folate content while 100%
OFSP had the lowest value. This might be due to
increased addition of germinated moringa seed flour
and the folate content in OFSP might have also
reduced owing to blanching. Cooking can reduce the
levels of folate in foods as it has been reported to be
vulnerable to heat and dissolves in water (Ekwuagwu

et al,, 2008).

Vitamin C content of the samples tended to increase
on addition of moringa seed flour from 0.11 mg/100g

fo 0.22 mg/100g but decreased after 10% inclusion.
There were significant differences (p<0.05), among

all the samples. The values for all samples were

generally higher than that obtained for the _control,
is much

(0.17 mg/100g). The average composition
lower tf];]aln Ogtl)wTvitamin C content (2.65-6.85
mg/100g) of Madiga made from that'-SwT,et pcc:)tatic;
composite flours = (Idolo, 2011). Vitamin .

important for the manufacture Of collagen an 3?
Maintaining healthy skin, bones and muscles (Amad

elal, 2012),
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Thiamine, riboflavin and niac;

samples relatively decreZéZ((:im ;f t?s [deyelo;aed
gen'nina'ted moringa seed flour while Ctl?esml;]' 'Of
pyridoxine and folate contents increased. The vuitm,
obtained for the complementary flour sémples ivies
geperally higher than that of the control with biotirlel
bfamg'most abundant in all samples. Water-soluble
vitamins are those micronutrients that can be easily
lost during processing but are needed to protect the
body from various diseases and to facilitate the
functioning/metabolism of various body systems
(Abidin and Amoaful, 2015). Deéficiencies in these
vitamins result in the condition termed hidden hunger
(UNICEF, 2013) which could manifest itself in
several clinical symptoms such as beri-beri for
thiamine, neurological problems when deficient in
pyridoxine, pellagra in the case of niacin deficiency
among others. ‘

CONCLUSION

The Orange Fleshed Sweet Potato germinated
moringa seed flour blends (100g) would adequately
meet the RDA for iron, zinc and magnesium while
higher amounts of the diets would be required to
meet that of calcium and phosphorus. In most cases,
the samples had higher .concentrations of mineral and
water soluble vitamins than Nigerian Nestlé
CERELAC. Thus, the samples could serve as cheaper
means of healthy complementary feeding. The blends
could be prepared into porridge with the inclusion of
other ingredients to diversify the diet or increase the

nutrient content.
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e Mineral composition (mg/100g) of orange fleshed sweet

s Children’s Fund, New York.

W(} R[? A o Potato and germinated moringa seed flour
M(;clum I;lgogmmmn\;‘)ms% Iron Zinc

TRDA ¢ PRg 0 6.00 0

OIT[:MO 248'8? df__%‘%zl 44.10 _20.01 5720°£0.03  533°40.00 Z? b £0.00

OusMs 2o 0.0 10.087£0.06  59.00° 40,03 6.15%£0.00 4..0°+0.00

OgMio DL E0l 1246 1£0.00 33.40°£0.03  791°400] 4 °9°0.01

0Mis 259.10 +0.00 43-026i0.00 51.90+0.01 £ 83 +0.00 410" £0.00

0 255.06 . £0.13 4015 dio.oz 54.10+0.23 10.25% £0.02 6.00" +0.03

Control 108.14" +£0.03 39.18°+0.01 48.20+0.01 £.83°+0.01 3.08°40.16

Values are means of triplicate determinations. Within each column, values with different superscript differ
sgnificantly (p<0.05)

0My - 100% OFSP and 0% Germinated moringa seed flour, OgsM; - 959
seed flour, OoM 0 - 90% OFSP and 10% Germinated moringa seed flour, Og;

WOFSP and 5% G- ninated moringa

M5 - 85% OFSP and 15% Germinated
moringa seed flour, OgoMy - 80% OFSP and 20% Germinated moringa seed

P-Phosphorus, Fe- Iron, Zn- Zinc, *RDA- Recommended Dietary Allowance, adapted fr

flovr, Ca- Calcium Mg- Magnesium;

om Scio::'on (2005).

Table 2: Water soluble Vitamins of composite flour samples

Samol Thiamin Riboflavin Niacin Biotin Pviridoxine Folate Cobala- VitamirC
Ample (ug/100g) (ug/100¢) (mg/100g)  (mg/100g) (m/100g)  (mg/100g)  mine (mg/1001)
OwMo  0.041°+0.00  5.53%:0.01 10.68%001 11.81%0.00 10.60°:0.01 0.27%0.00 ND  0.11%0.00
OMs  0.042%£0.00 6.25°£0.11  9.14%u.01  12.10°%0.05 9.40°£0.02  0.28%0.00 ND  0.16%+0.00
OuMye  0.041%£0.00 6.44"+023 11.42%001 9.6040.06 1..49°0.00 031°:0.00 ND  0.22°0.00
OsMis  0.041°20.00  5.71%0.01  R8.60°:0 60 10.70%0.05 9.80°:0.01  0.27°:0.02  ND  0.17%:0.00
OMy  0.041°40.00  4.61%011  7.48%( 01 1247006 10404000 0.33'£0.00 ND  0.09'+0.0
Nestle 3 ¢ L0023 0219000 NI 017001
Crelge 0-041°20.00  4.74%¢1 o) 541%003 979006 &4

\

— RE— - olumn, values with different superscript differ
Yalues are means of triplicate determinations. Within each ¢

“aiificantly (p<0,05)

My - 1009, OFSP and 0% Germinated moringa seed flour, OgsMs - 95%OFSP and 5% Germinated moringa
0 ¢

SCC. our, OgoMg - 90% OFSP and 10°% ¢ 21 ninated m(.]ringa Sceq:p(.),u;.\, ¢+ our, ND- Not Detecte!
Moringa seeq flour, OgoMa - 80% OFS? and 20% Germinated moringa ¢ ,

M- 85% OFSP and 15 Corinated
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