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ABSTRACT

This study evaluated the functionalproperties, vitamins and mineral :compositionof

complementary foods produced from orange flesh sweet potato(OFSP), soybeanand:date palm
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choicest and safest meal for young babies, can no longer provide the nutrients and energy
requirements needed to enable the child to grow and thrive (Amagloh et al., 2012). According to
WHO 1998, it is any food other than breast milk given to a breastfeeding child and the process is
called complementary feeding practice. Complementary food is mostly prepared in the form of

thin porridges or gruels. When breast milk alone is no longer sufficient, complementary feeding

can meet the additional nutritional requirements ofthe, infants. Complementary feeding begins at :’,,,w'{Comment [u33]: remove
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6 months whentransition from exclusive breastfeeding to semi-solid foods begins‘and continues (Formattea: strketrough

{ Comment [u34]: add “the”

up to the age of 24 months [(Alemayehu et al., 2014)where most infant need additional foods, to

- {Comment [u35]: add comma

{ Comment [u36]: when

complement the breast milk and make certain [nutrienﬂ to provide enough energy and nutrients for

Comment [u37]: infants

.{ Formatted: Strikethrough

{ Formatted: Strikethrough

under hygienic conditions and given in adequate proportions. The main concern is making sure .{ comment [u3s]:

| Comment [u39]: add s: nutrients

that there is no gap between nutrient requirements and what a child is able to consume, absorb { Comment [u40]: fed

and utilize. Most infants suffer from malnutrition not because of the economic status of the . S e

[ Formatted: Strikethrough

country but because ofinability to utilize"the available raw materials to meet their daily )  Formatted: strikethrough

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" { Comment [u42]: their

,«'{Comment [u43]: add .

o 0 JC U U U 0 U U U U U

Sweet potato (lpomoea batatas L.) is one of the world’s most important, versatile and
underexploited. food crops (Olatunde et al., 2020).The sweet potato tuber grows underground,
ranges ‘in flesh colour from white, cream to yellow, purple or orange, and is high in soluble
carbohydrates, minerals and vitamins. Sweet potato roots have high nutritional value,energy
content and other micronutrients such as vitamin A, C, potassium, iron and zinc.

Notwithstanding, it is low in protein and fat contents; hence, the need to complement it with
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Soybean (Glycine max L.) products have been proven to be good substitutes for animal products

as they offer a "complete" protein profile, containing almost all the essential amino acids (except

methionine) and a range of water-soluble and fat soluble vitamins. Soybean flour is among the
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vitamins is high in date fruits..Date contains a high amount of minerals (selenium, magnesium,
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Statement of the problem

Most infants suffer from protein energy malnutrition not because of the economic status of the

country but because oﬁinability to utilize the available raw materials to meet their daily /,,r{cOmment [u61]: their

requirements (Amagloh et al., 2012).Locally accessible ingredients such as sweet potatoes,
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soybeans and date palm fruit are still highly underutilized in formulating complementary

composition (AOAC 2015) and a qualitative approach to evaluate the functionalproperties of

food formulations.

Procurement of Materials

Sweet potato was obtained from the National Roots and Crops Research Institute (NRCRI),
UMUDIKE. Soybeansand dates palm fruits were.obtained from the Wurukum Market, Makurdi.

Nestle Cerelac was obtained from a local supermarket in Makurdi. Procured materials were taken

Equipment

Standard equipment from the CEFTER food processing laboratory was used for the processing

Preparation of Raw Materials
Standard processing procedures and chemicals were used in the preparation of the flours and

complementary food formulations.
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The soy bean seeds were sorted, washed and soaked in.water for 24 hours. The soaked beans

were placed in a sieve and the water drained off. The beans-were then boiled for 30 minutes to
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sieved through a 0.5 mm mesh sieve (British Standard) to obtain fine, homogenous particle size

flour and packaged.

Food Product and Diet Formulation

Flours from orange-fleshed sweet potatoes,soy beans, and [Date\ palm fruits were blended in - {cOmment [u8s8]: date

composite mixtures obtained from different levels/percentages of flour substitution. [Thii ratios .- {cOmment [u89]: These
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Samples  Orange-fleshed Soybean Flour (%0) Date (%)
Sweet potato (%) ~ Boiled/Oven-dried  Sun-dried/Toasted

CON / / / /
CFA 57.5 42.5 / /
CFB 48 42 / 10
CFC 48 21 21 10
CFD 58 / 42 /
CFE 47.5 / 41.5 10

KEY:

CON: Nestle Cerelac
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Functional properties of complementary food formulations

complementary food formulationswere determined by the method described in Okoronkwoet al.,

(2023)

Determination of Vitamins Content of complementary food formulations

Vitamin A was determined by the calorimetric method described by:AOAC.2012. Vitamins By,

paper into a 50ml volumetric flask and made up to the mark with the extracting solution. Twenty

(20 ml) of hheextradt was pipetted into a 250 ml conical flask and 10 ml of 30% KI was added -
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Determination of mineral elementsleﬂthe flours and their complementary blends |

formulations

(AAS) as deseribed by AOAC, (2012). One gram (1 g) of the sample was first digested with 30
ml of agua regia, which was a mixture of concentrated HNO3; and HCI, in a ratio of 1:3. The
digested sample was filtered and increased up to 50 ml with deionized water. The aliquots of the

digested filtrate were used for AAS using filters that match the different elements (AOAC,

2012).The sodium (Na) content was determined usingflame emission photometer (Sherwood
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(AOAC 2012). The potassium (K) content was determined using flame emission photometer

(Sherwood Flame Photometer 410, Sherwood Scientific Ltd., Cambridge, UK) with KCI as the

Statistical Analysis

Experiments were conducted in triplicates and analysis of variance (one way.ANOVA) were -

performed and results were separated using the Multiple Ranges Duncan’s test (p < 0.05) on &

mean values and standard deviations were calculated where [appropriate}[reported with differences .-

{ Comment [u124]: remove comma use and

considered at a 95% significant level(Yakum et al.,, 2024).
Results and Discussion

Functional [Propertieé of complementary food formulations

determined were bulk density, “water absorption capacity, oil absorption capacity, gelation

temperature, foam capacity, and swelling capacity

Table 2: Functional Properties of complementary food formulations

Samples Bulk Density WAC OAC GT (°C) FC (%) Sc (g/ml)
(g/ml) (g/ml) (g/ml)

CON 0.91%+0.01 2.63%£0.01  1.39°+0.01 69.98°+0.01 64.31°+0.01 2.75°+0.01

CFA 0.81°+0.01 1.82°4+0.01  1.43°+0.01 71.81°+0.02 29.61°+0.02 3.45%+0.01
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CFB 0.73™+0.01 1.92°40.01  1.50°+0.01 73.13°+0.02 35.17°+0.02 3.18"+0.02

CFC 0.69°+0.01 2.06°+0.01  157*+0.02  76.36™+0.02 40.61°+0.02 3.22°+0.02
CFD 0.67°+0.01 2.18°+0.01  1.63°+0.02 78.14°+0.02 46.36"+0.01 3.60°+0.01
CFE 0.66°+0.01  2.31%+0.01  1.72°+0.02 80.04°+0.02 52.41°+0.01 3.43%+0.01

Values are mean + standard deviation of triplicate determinations.

Mean scores in columns with same letters are not significantly different (p>0.05).

Key

CON: Nestle Cerelac

CFA:Non-Sweeten Boiled and Oven-dried Soy Flour/Orange Fleshed Sweet Potato

CFB: Sweeten-Boiled and Oven-dried Soy Flour/Orange Fleshed Sweet Potato

CFC: Sweetened-Boiled and Oven-dried/Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato
CFD: Non-Sweetened Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato

CFE: Sweetened Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato

Bulk density of complementary food formulations

density compared to,the'samples with boiled and oven-dried soy flour. The sun-dried and toasted

soy bean waswellidried with the least moisture content, thus making the seeds te-be milled into

Ho-e miiea 1nto e

smaller:particle sizes than the boiled and oven-dried soy bean grain and hence the reduction in

bulk density in malted food formulations were significantly (p< 0.05) lower than the values in

the non-malted food formulations The significance of this is that the less bulky flour has a higher

significant (p< 0.05) increase in bulk density of Nestle Cerelac food formulation.
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Water absorption capacity (WAC)of complementary food formulations

The water absorption capacity (WAC) ranged from 1.82 [(g/ml) in sample to 2.63 [(g/ml) fin_
thesample CON. It was observed that the water absorption capacity increased significantly (p<
0.05) based on the treatment method of the soy bean four. The samples with boiled and oven-

dried soy flour showed the least water absorption capacity compared to the samples with sun-

dried and toasted soy bean flour. The sun-dried and toasted soy bean was well dried with the

capacity. This result was similar to the findings of ( Bello et al., 2020) where the values of water
absorption capacity in malted food formulations were significantly (p< 0.05) higher than the

values in the non-malted food formulations. There was a significant (p< 0.05) increase in water

absorption capacity of Nestle Cerelac food: formulation. Water absorption capacity or
characteristics represent the ability of a product to associate with water under conditions where

water is limited.
Oil absorption capacity (OAC)of complementary food formulations

The oil absarption capacity (QAC) ranged from 1.39 (g/ml) in sample CON to 1.72 (g/ml) in
sample CEE:.There was a significant difference (p< 0.05) between samples CON every other
sample. It:was also observed that the oil absorption capacity increased significantly (p< 0.05)

based on the treatment method of the soy bean rfouri. The samples with boiled and oven-dried soy

flour showed moderate oil absorption capacity compared to the samples with sun-dried and
toasted soy bean flour,that-whichrecorded the highest value of oil absorption capacity. This result
malted food formulations were significantly (p< 0.05) higher than the values in the non-malted
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food formulations. The water and oil binding capacity of food protein dependsupen—onthe
intrinsic factors like amino acid composition, protein conformation and surface polarity or
hydrophobicity. The ability of the proteins of these flours to bind with oil makes it-thenuseful in

functional uses in foods such as sausage production. The OAC also makes the flour suitable jin

for facilitating enhancements in flavour and mouth feel when used in food preparation.
Gelatinization temperature (GT)of complementary food formulations

The gelatinization temperature (GT) of the blended food formulations ranged from 69.98 °C in
sample CON to 80.04 °C in sample CFE. The samples with boiled and oven-dried soy flour were

significantly (p<0.05) different from the samples sun-dried and.toasted soy flour. This implies

gelatinization temperature increased significantly (p<0.05) based on the processing method of

the soy bean [foud. The samples with boiled ‘and oven-dried soy flour showed a lower

gelatinization temperature-compared to the samples with sun-dried and toasted soy bean flour
that recorded the highest value of.gelatinization temperature. This result was similar to the
findings of ( Bello et al.;.2020) where the values of oil absorption capacity in malted food
formulations were “significantly (p<0.05) higher than the values in the non-malted food

formulations.

Foam capacity of complementary food formulations

The foam capacity ranged from 29.61 % in sample CFA to 64.31 % in sample CON. It was

observed that the foam capacity increased significantly (p< 0.05) based on the treatment method

11
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of the soy bean four. The lowest foam capacity was observed for sample CFA (29.61%) and the
samples with boiled and oven-dried soy flour were significantly (p<0.05) different from the
samples sun-dried and toasted soy flour. The samples sun-dried and toasted soy flour recorded
higher values of foam capacity. The highest value was observed for sample CON (64.31%) and it
was also significantly different from other samples. Protein in the dispersion" may cause a

forms a continuous cohesive film around the air bubbles in the foam.

Swelling capacityof complementary food formulations

The swelling capacity ranged from 2.75 g/ml in sample/€ON to 3.60 g/ml'in sample CFD. It was
observed that the swelling capacity increased significantly (p< 0.05) in samples with higher
ratios of orange-fleshed sweet potato. The lowest swelling capacity was observed for sample
CON (2.75 g/ml). The samples with soy bean flour and orange-fleshed sweet potato flour only

were significantly (p<0.05) different/higher. than the samples that had date palm pulp flour. The

swelling capacity of flours depends onsize of particles, the types of variety and types of

processing methods or unit operations. As per results, the flour of orange-fleshed sweet potato

has more swelling capacity.as cempared to date palm pulp flour. This result agrees with those of

Moringaoleifera which could be as a result of Moringaoleifera containing more fibre than

sorghum and soybean. The malted flour whose starch was already dextrinised could not swell as

much as the non-malted food rformulations] The higher swelling index of the non-malted samples -

and also with the addition of Moringaoleifera seed flour was as a result of starch and fibre.

Vitamin Composition of complementary food formulations

12

4’,,,,~~{Comment [u143]:

which has

{Comment [ul44]:

' { Comment [ul45]:

the

=== {Comment [ul46]:

act as mentioned earlier

(N

,«'{Comment [u147]:

the

»'{Comment [u148]:

‘ { Comment [u149]:

add .




The study evaluated the vitamin composition of complementary food formulations as shown in
Table 3. The vitamins that were determined were vitamin A, vitamin B, vitamin B, vitamin B;

vitamin Bg,vitamin Bg vitamin C

Table 3: Vitamin content in the complementary food formulations

Samples Vit. A (ug Vit. B, Vit. B, Vit. B Vit. Bg Vit. By Vit. C
/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (ng/100g) (mg/100g)
CON 110.32°+0.03 0.42°+0.21 0.41°40.01  4.21°%0.01 0.30°+0.01 27.32°40.01 65.15°+0.01
CFA 685.63%+0.04 0.83%+0.01 0.47°+0.02  2.96°+0.02 0.63"+0.01 175.86"+0.11  11.03°+0.01
CFB 584.11°+0.35 0.61°+0.01 0.44°+0.00  2.73°+0.02 0.63"+0.02 147.63°+0.06 16.93°+0.02
CFC 585.63°+0.04 0.71°+0.01  0.45°#0.01  2.55°+0.02 0.74%+0.02 165.78"+0.18  16.74°+0.02
CFD 679.28+0.09 0.85%+0.01 0.49°+0.01  2.86"+0.02 1.03%0.01 185.83%+0.11 15.58°+0.02
CFE 588.24°+0.08 0.71%+0.01  0.46®+0.01  2.66"+0.02 0.97%+0.02 193.85°+0.04 17.42°+0.01

Values are mean + standard deviation of triplicate determinations. Mean scores.in columns with same letters are not
significantly different (p>0.05).

Key

CON: Nestle Cerelac

CFA:Non-Sweeten Boiled and Oven-dried:Soy Flour/Orange Fleshed Sweet Potato

CFB: Sweeten-Boiled and Oven-dried Soy.Flour/Orange Fleshed Sweet Potato

CFC: Sweetened-Boiled and Oven-dried/Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato
CFD: Non-Sweetened Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato

CFE: Sweetened Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato

Vitamin A content inthe complementary food formulations.

The vitamin‘A content of the complementary food blend ranged from 110.32 (ng/100 g) in

sample CON'to 685.63 (ug/100 g) in [Sample| CFA. It was observed that the vitamin A content -

increased significantly (p< 0.05) in samples with higher ratios of orange-fleshed sweet] potato].ﬁ:”,,,,

soy bean flour and orange-fleshed sweet potato flour only were significantly (p<0.05)
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different/higher than the samples that had date palm pulp flour. The vitamin A content of

samples depends on the quantity of the orange-fleshed sweet potato flour in the sample since

addition of carotene-rich plant-based foods. Vitamin A helps in the prevention of xerophthalmia o

and keratomalacia of the eyes (Okoye et al., 2021). Vitamin A is an‘essential nutrient that helps
to build up the immune system of infants against a number of infections and sustains the integrity

of the epithelial linings (Okoronkwo et al., 2023).

4.4.2 Vitamin B, (Thiamine) content in the.complementary food formulations.

in sample CON to 0.85 mg/100g in sample. It was observed that the vitamin B; content increased

significantly (p<0.05) in samples with higher ratios of orange-fleshed sweet potato. The lowest

vitamin B content was.observed for sample CON

different from all the other formulations. The samples with soy bean flour and orange-fleshed
sweet potato flour only were significantly (p<0.05) different/higher than the samples that had
date palm pulp flour. Thiamine helps in the treatment of beriberi and in the maintenance of a
healthy attitude in humans (Okoye et al., 2021). The vitamin Bjof the complementary food
formulations depends largely on the quantity of the orange-fleshed sweet potato flour in the
sample since orange-fleshed sweet potato is a vegetable and is very rich in vitamins. There were

significant (p<0.05) differences between the complementary food formulations not containing
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date palm pulp flour and those containing date palm pulp flour(Okoronkwo et al., 2023).

Vitamins are very important for fighting against diseases in the body.

mg/100g in sample CON to 0.49 mg/100g in sample CFA. It was observed that.the vitamin B,
content increased significantly (p<0.05) in samples with higher ratios of orange-fleshed sweet
significantly (p<0.05) different from all the other formulations: Riboflavin is‘essential for growth
and development in infants and young children (Okoye €t:al., 2021). The samples with soy bean
flour and orange-fleshed sweet potato flour only were significantly (p<0.05) different/higher than
the samples that had date palm pulp flour. The-vitamin B,of the complementary food
formulations depends largely on the<gquantity of the erange-fleshed sweet potato flour in the
sample since orange-fleshed sweet potato is a vegetable and is very rich in vitamins. Vitamins
are very important for fighting against diseases in the body. There were significant (p<0.05)
differences between the complementary food formulations not containing date palm pulp flour

and those containing date palm pulp flour(Okoronkwo et al., 2023).

4.4.4 Vitamin B3 (Niacin) content in the complementary food formulations.

The vitamin'B; (Niacin) content of the complementary food blend ranged from 2.55 mg/100g in
sample CFC to 4.21 mg/100g in sample CON. It was observed that the vitamin Bj content

increased insignificantly (p<0.05) in samples with higher ratios of orange-fleshed sweet potato.

The lowest vitamin B3 content was observed for sample CFC f dates, boiled and

oven-dried/sun-dried/toasted soy flour and orange-fleshed sweet potato (2.55 mg/100g) and it
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was not significantly (p<0.05) different from all the other formulations except sample CON.
Niacin is a component of the respiratory co-enzyme (NAD) that is responsible for tissue
oxidation in the body. This result agreed with those observed by Okoye et al., (2021). The
vitamin Bj content of the complementary food formulations depends slightly on the quantity of

the orange-fleshed sweet potato flour in the sample since orange-fleshed sweet potato is a

sample CON and all other complementary food formulation.

4.4.5 Vitamin B (Pyridoxine) content in the complementary:food formulations.

content increased significantly (p<0.05) in-samples with sun-dried and toasted soy flour. The
lowest vitamin Bg content was observed for sample CON (0.30 mg/100g) and it was significantly
(p<0.05) different from all the other farmulations. The samples with sun-dried and toasted soy
flour were significantly (p<0.05) different/higher than the samples that were made of boiled and
oven-dried soy flour: The vitamin Bg content of the complementary food formulations depends
slightly on the quantity.of'soy bean flour and it processing method since boiling will cause some
of the vitamins to. leach out.There were significant (p<0.05) differences between the
complementary. food formulations made of boiled and oven-dried soy flour andsun-dried and

toasted soy flour (Okoronkwo et al., 2023).
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mg/100g in sample CON to 193.85 mg/100g in sample CFD. It was observed that the vitamin Bg
content increased significantly (p<0.05) in samples with sun-dried and toasted soy flour. The
lowest vitamin Bg content was observed for sample CON (0.30 mg/100g) and it was significantly
(p<0.05) different from all the other formulations. This result agreed with those observed by
Okoye et al., (2021). The samples with sun-dried and toasted soy flour were:significantly
(p<0.05) different/higher than the samples that were made of boiled and oven-dried soy flour.
The vitamin Bg content of the complementary food formulations depends slightly-on the quantity
of soy bean flour and it’s processing method since boiling‘caused some of the vitamins to leach
out.Folic acid functions as a co-enzyme in the body. There were significant (p<0.05) differences
between the complementary food formulations made of boiled and oven-dried soy flour andsun-

dried and toasted soy flour (Okoronkwo et al., 2023).

mg/100g in sample CFA to 65.15 mg/100g in sample CON. It was observed that the vitamin C
content increased significantly (p<0.05) in samples with addition of date palm pulp flour. The
lowest vitamin C content was observed for sample CFA (11.03 mg/100g) and it was significantly

(p<0.05) different from all the other formulations. The vitamin C content of the complementary

RDI; this could be because it is a fortified food (Okoronkwo et al., 2023). The RDI of vitamin C

for infants of 7-12 months is 50 mg/day. Vitamin C helps to form and repair red blood cells,

bones and tissues; it also helps cuts and wounds te heal, boosts the immune system and keep
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infections away. Ascorbic acid is important in the prevention of scurvy. There were significant
(p<0.05) differences between the complementary food formulations not containing date palm

pulp flour and those containing date palm pulp flour (Okoye et al., 2021).

Mineral Composition of complementary food formulations

The research study also evaluated the mineral composition of the bread samples, as shown in

Table 4. The minerals that were determined included potassium, calcium, sodium, magnesium,

phosphorus, and [If

4’,,,«'{Comment [ul78]:i

Table 4: Mineral composition of complementary food formulations

Samples Ca K (mg/100g)  Na(mg/100g) P (mg/100g) Fe (mg/100g)  Zn (mg/100g) 1, (ng/100g)
(mg/100g)

CON 351.32°+0.03  632.85°#0.01  190.11*+0.01  292.87°+0.21 10.73°+0.01 25.34%+0.01 47.32°+0.01
CFA 261.84°+0.09  696.68°+0.06 35.85°+0.04  539.14%+0.03 16.52°+0.02 5.33°£0.02 90.07*+ 0.12
CFB 264.24°+0.11  711.23°+0.06 37.35°+ 0.02 544.73°+1.02 18.12%+0.02 6.86"+ 0.02 90.10*+ 0.01
CFC 264.82°+0.08  715.37°+0.06 38.66°+ 0.18 545.47*+0.58 18.72%°+0.02 6.42°°+ 0.02 90.17°+0.01
CFD 262.45°40.11  706.68%°+0.06 37.85°+0.13 542.92*+0.05 17.82°+0.02 6.67"°+ 0.02 90.15°+0.11

CFE 265.35"+0.05  718.23°+0.06 39.72°+ 0.02 546.72°+0.15 19.91°+0.02 7.43°+0.02 90.19%+ 0.01

Values are mean * standard deviation of triplicate determinations. - { Formatted: Tab stops: 5.08", Left

Mean scores in columns with same letters:are not significantly different (p>0.05).

Key

CON: Nestle Cerelac

CFA:Non{Sweeten Boiled and Oven-dried Soy Flour/Orange Fleshed Sweet Potato

CFB: Sweeten-Boiled and Oven-dried Soy Flour/Orange Fleshed Sweet Potato

CFC: Sweetened-Boiled and Oven-dried/Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato

CFD: Non-Sweetened Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato

CFE: Sweetened Sun-dried and toasted Soy Flour/Orange Fleshed Sweet Potato] 7777777777777777777777777777777777777777777777777777777777777777777777777 { Comment [u179]: remove the inner ones form
upper case

Calcium (Ca) content in the complementary food formulations
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significantly (p<0.05) in samples with the addition of date palm pulp flour. The lowest Scalcium

ualCidit -

content was observed for sample CFA (261.84 mg/100g) and it was significantly (p<0.05)

different from all the other formulations. All the samples contained more than"the minimum

recommended daily intake (WFP, 2018). The RDI of Calcium for infants W—H months is 260 -

{ Comment [u182]: aged

growth and development of infants and young children. There were significant (p<0.05)
differences between the complementary food formulations not containing date palm pulp flour
and those containing date palm pulp flour. All these minerals are needed for the osmotic

regulation of the body processes.

Potassium (K) content in the complementary-food formulations

CON to 718.23 mg/100g_in sample CEE. It was observed that the Potassium content increased
{ Formatted: Strikethrough

significantly (p<0.05) in samples with sun-dried and toasted soy flour. The lowest Potassium
content was observed-for.sample CON (632.85 mg/100g) and it was significantly (p<0.05)
different from all the other formulations. The samples with sun-dried and toasted soy flour were

significantly (p<0.05) different/higher than the samples that were made of boiled and oven-dried

the quantity ofdate palm pulp flour. There were significant (p< 0.05) differences between the
complementary food formulations containing date palm pulp flour and those without date palm
pulp flour. Potassium is an indispensable micronutrient that is necessary for cell metabolism by

maintaining the sodium potassium pump and electrolytes.
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Sodium (Na) content in the complementary food formulations

The [Sodium content of the complementary food blend ranged from 35.85 mg/100g in sample
CFA to 190.11 mg/100g in sample CON. It was observed that the Sodiumcontent increased
significantly (p<0.05) in samples with addition of date palm pulp flour. The lowest Sodium
content was observed for sample CFA (35.85 mg/100g) and it was significantly (p<0.05)
different from all the other formulations. All the samples contained mare than:the;minimum

recommended daily intake (WFP, 2018). Sodium is an indispensable:micronutrient that is

necessary for cell metabolism by maintaining the sodium potassium pump and electrolytes.

Phosphorus (P) content in the complementary food formulations

sample CON to 546.72 mg/100g in sample CFE. It was observed that the phosphorus content
increased significantly (p<0.05) in samples with addition of date palm pulp flour. The lowest
phosphorus content was observed for sample CON (292.87 mg/100g) and it was significantly
(p<0.05) different from all the other formulations. The samples with sun-dried and toasted soy
flour were not significantly. (p<0.05)different/higher than the samples that were made of boiled
and oven-dried soy flour." The phosphorus content of the complementary food formulations

depends slightly on the.quantity ofdate palm pulp flour.
Iron(Fe) content.in the complementary food formulations

The lIron content of the complementary food blend ranged from 10.73 mg/100g in sample CON
to 19.91 mg/100g in sample CFE. It was observed that the iron content increased significantly
(p<0.05) in samples with the addition of date palm pulp flour. The lowest iron content was

observed for sample CON (10.73mg/100g) and it was significantly (p<0.05) different from all
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the other formulations. The samples with sun-dried and toasted soy flour were not significantly
(p<0.05) different/higher than the samples that were made of boiled and oven-dried soy flour.
The iron content of the complementary food formulations depends slightly on the quantity ofdate

palm pulp flour.

Zinc (Zn) content in the complementary food formulations

25.34 mg/100g in sample CON. It was observed that the Zinccontent increased significantly
(P<0.05) in samples with _theaddition of date palm pulp flour. The lowest Zinc content was
observed for sample CFA (5.33 mg/100g) and it was significantly (p<0.05) different from all the
other formulations. All the samples contained more than the. minimum recommended daily
intake (WFP, 2018). Zinc is an indispensable: micronutrient that is necessary for protein
synthesis, cell growth and differentiation, immune function and intestinal transport of water and
electrolytes. Symptoms of zinc deficiency include dermatitis, retarded growth, diarrhea, etc. All
age groups of the population are at risk-of zinc deficiency, but infants and young children are the
most vulnerable. Zinc supplementation trials conducted over the last few decades in children
from developing countries. have clearly demonstrated the positive benefits of improved zinc
status, including. improved growth rates and reductions in the incidence of various infectious

diseases (Assohounet al., 2013)

lodine (I5).content in the complementary food formulations

CON to 90.19 (ng/100g) in sample CFE. It was observed that the iodine content increased

significantly (P<0.05) in samples with the addition of date palm pulp flour. The lowest iodine
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content was observed for sample CON (47.32 pg/100g) and it was significantly (p<0.05)
different from all the other formulations. The samples with sun-dried and toasted soy flour were
not significantly (p<0.05) different/higher than the samples that were made of boiled and oven-
dried soy flour. The iodine content of the complementary food formulations depends slightly on

the quantity ofdate palm pulp flour. lodine is a mineral contained in some foods that the body

well as many other vital activities. Thyroid hormones are also _required. by “the body for
appropriate bone and brain development during pregnancy and infancy.. The dietary reference
value (DRV) is 150pug of iodine per day for adults over the age of*l8. During pregnancy and

lactation, requirements increase to 200ug per day (food.code Service, 2013)
Conclusion

The food formulations showed that there was a significant difference between some of the flour

blendshﬂ (p< 0.05) and this was'surely due. to the different proportions and processing methods .-

essential nutrient that helps to build up the immune system of infants against a number of

infections and sustains the integrity of the epithelial linings.

The content:of essential minerals in the samples included calcium, phosphorus, sodium, iron,

physiological: functions in the body and are necessary for maintaining overall health and well-

being.
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