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ABSTRACT 
 

The study evaluates the effect of supplementation of maize-based ogi with mushroom (Pleurotus 
ostreatus) flour on nutritional characteristics and sensory properties. Standard processing and 
analytical methods were used in raw material preparation and analyses. Ogi and mushroom flour 
were blended in ratio of 100:0, 90:10, 80:20, 70:30 and labeled A, B, C and D respectively. A 
commercial maize based complementary food was used as control. There was significant 
difference (p < 0.05) among all samples for all the Vitamin assayed with values ranging from 4.86 
to 9.06 (µg/100g), 0.32 to 1.09 mg/100 g, 0.22 to 0.69 mg/100 g, 3.82 to 13.03 mg/100 g and 0.13 
to 1.12 mg/100 g for vitamin A, B1, B2, B3 and C. The vitamin values compare favourably with that 
of control sample. Significant (P<0.05) difference exists across the samples for Zn, Mg, Fe, K and 
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Ca with values ranging from 1.12 to 1.71 mg/100 g, 37.7 to 102 mg/100 g, 4.72 to 13.23 mg/100 g, 
23.05 to 125.3 mg/100 g and 125.5 to 160.25 mg/100 g respectively with corresponding higher 
values for control sample. Result showed negligible amounts of anti-nutritional factors ranging from 
0.29 to 0.36 mg/100 g, 0.02 to 0.03 mg/100 g, 0.03 to 0.06 mg/100 g and 0.56 to 0.83 mg/100 g for 
phytate, oxalate, trypsin inhibitor and tannin respectively. The functional properties of the flour 
blends values ranged from 0.58 to 0.72 g/mL, 0.99 to 2.2 g/g, 5.21 to 8.94 g/g, 1.75 to 3.72 mL/g 
and 5.5 to 9.0% for bulk density, water absorption capacity, water retention capacity, swelling 
capacity and least gelation concentration respectively. Sensory scores revealed substantial overall 
acceptability of the samples. The quality of ogi samples were greatly improved by mushroom 
supplementation and could be nutritional beneficial to children and adults. 
 

 
Keywords: Maize; mushroom; nutritional; Ogi; supplementation. 
 

1. INTRODUCTION 
 

“In developing countries, malnutrition is still a 
serious health problem affecting infants and 
young children” [1, 2]. “It is globally reported as 
of 2012 that malnutrition resulted to 165 million 
stunted, 99 million underweight, and 51 million 
wasted children with 53% estimated childhood 
deaths” [3]. “Though causes of malnutrition are 
diverse and interrelated, inadequate dietary 
intake during the complementary feeding period 
is considered to be major contributing factor 
(UNICEF, 2013)” [4]. In most cases, cereal and 
its products are utilized as staple food during 
complementary feeding. However due to poor 
nutritional profile of cereals and their product, it 
might be difficult to attain the nutritional 
adequacy of infants and children during 
complementary feeding. In Nigeria, the common 
cereal based food used during the 
complementary feeding period is ogi. 
 

“Ogi is a fermented gruel and is popular weaning 
and breakfast cereal in sub-Saharan Africa 
traditionally made from maize, sorghum or millet” 
[2, 5]. “It is a highly energy-dense product used 
as a weaning food. Traditionally ogi is prepared 
by steeping maize, millet or sorghum in water (1-
2 days), followed by wet-milling, wet-sieving and 
fermentation for 2- 3 days” [3-4,6,7]. “The 
nutritional composition of ogi is mainly starch and 
it is low in protein, vitamins and minerals. Efforts 
to improve the nutritional status of ogi have 
therefore been based on fortification with 
legumes to provide the deficient amino acids 
without much attention to other protein and 
micronutrient source as mushroom” [8]. 
 

Oyster mushrooms otherwise known as 
Pleurotus species are fungi with distinct fleshy 
fruiting bodies. They are reported to be excellent 
sources of protein and micronutrients which can 
impact the nutritive value of food through 

supplementation. Despite its abundant 
availability and nutritive value, oyster mushroom 
has been grossly underutilized in Nigeria.  
 
“Ogi has been implicated in the prevalence of 
Protein Energy Malnutrition and micronutrients 
malnutrition due to its high energy density, 
reduced protein and micronutrients. This has 
called for several research attempts based on 
legumes and some animal protein sources with 
little research on high quality sources like 
mushroom”. [9] The study was aimed to evaluate 
the effect of mushroom inclusion on the quality of 
maize based ogi. 
 

2. MATERIALS AND METHODS 
 
2.1 Raw Material Procurement 
 
Maize (Zea mays) was obtained from Wadata 
market, Makurdi and oyster mushroom was 
obtained from Oracle Farms Makurdi, Benue 
State, Nigeria (N 7° 21' 2.9736", E 8° 50' 
10.5936"). 
 

2.2 Sample Preparation 
 
Ogi and mushroom flour were prepared as 
described by Akingbala et al.,[10] with slight 
modification. The maize grains were sorted 
cleaned and steeped in warm water for 72h. The 
steeped grains were thoroughly washed and wet-
milled into paste using local disc attrition mill 
before sieving using muslin cloth. The 
suspension was allowed to settle for 48h during 
which fermentation occur. The supernatant was 
decanted and the ogi was collected, oven dried, 
blended using Foshan Geuwa KD-313B blender 
and stored in air-tight container for further usage.  
 
Fresh and clean oyster mushroom was weighed 
and dice into small pieces with stainless steel 
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knife. The diced mushroom was blanched, oven 
dried and blended using Foshan Geuwa KD-
313B blender and stored in air-tight container for 
further usage.  
 

2.3 Blend Formulation 
 
The ogi flour was measured into different 
weights: 100g, 90g, 80g and 70g. The mushroom 
flours were measured into weights: 10g, 20g, and 
30g respectively. The samples were mixed into 
proportions of 100:0, 90:10, 80:20, and 70:30 for 
ogi-mushroom, respectively. Each combination 
represents samples A, B, C and D respectively 
(Table 1) 
 

2.4 Methods 
 

2.4.1 Determination of mineral content 
  

Mineral determination was carried out by acid 
digestion according to AOAC [11]. “The ash 
obtained after incineration at 500°C was 
dissolved in aquaregia (10mL nitric acid +30mL 
HCl) solution and boiled for 30min. The mixture 
was transferred into a 250mL volumetric flask 
and boiled again for 30min. The mixture was 
filtered into 100mL volumetric flask and made up 
to the mark with distilled water. The mineral 
concentration was determined using the Atomic 
Absorption Spectrophotometer (Model: 6405 
UV/VIS, Jenway, UK)”. [11] 

 
2.4.2 Determination of vitamin content 

 
Vitamin A, B1, B2, B3 and C were evaluated 
using HPLC (Model: BLC-10/11, BUCK 
Scientific, USA) techniques as described by 
AOAC [11]. For each sample, 3.0g was mixed 
with 5mL of n-hexane and 20mL of HPLC grade 
water. The mixture was homogenized at 12000 
rpm and centrifuged (3500 x g) for 30 min. 
followed by sequential filtration through whatman 
No 1 filter paper and 0.45µm membrane. Then 
15µL of the supernatant was injected into the 
HPLC equipped with a UV detector set at 254nm. 
The peaks of the vitamins in the samples were 
calculated in relation to the peaks of standard 
vitamins. 
 
2.4.3 Determination of Anti-nutrients 

 
“Phytate, oxalate, saponins, tannins and trypsin 
inhibitor contents in the mushroom-blended ogi 
samples were determined using a 
spectrophotometer (Spectro Sc 20, Labomed, 
Inc. USA)” [12]. 

2.4.4 Determination of functional properties 
  

2.4.4.1 Determination of bulk density 
 

This was determined using the method described 
by [11]. About 2.5 g of sample was filled in a 10 
ml graduated cylinder and its bottom tapped on 
the laboratory bench until there was no decrease 
in volume of the sample. The volume was 
recorded. 
 

Bulk density= 
𝑤𝑒𝑖𝑔ℎ𝑡  𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑔)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑚𝑙)
                (1) 

 

2.4.4.2 Determination of swelling capacity 
 

Swelling capacity was determined according to 
the method of Onwuka [13]. About 100 mg of the 
sample was mixed with 10 ml of distilled water in 
a calibrated cylinder at room temperature. After 
equilibration for 18hr, the bulk volume was 
recorded and swelling capacity expressed as 
volume occupied by sample per gram of original 
sample dry weight. 
 

Swelling capacity (%) = 
𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
                             (2) 

 

2.4.4.3 Water absorption capacity 
 

WAC was determined following the methodology 
of Robertson et al. [14] 0.5g of sample was 
weighed in a test tube and an excess of water 
(10mL) was added. The mixture was agitated 
and left to hydrate for 30min. After centrifugation 
at 1650 r/min for 10 minutes the mixture was left 
to settle and to separate the supernatant. Finally, 
the sediment was weighed. The WAC was 
calculated as follows: 
 

WAC = 
 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔)− 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔)

𝑠𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡
              (3) 

 

2.4.4.4 Gelation Concentration 
 

Flour samples suspensions of 2-20% was 
prepared in distilled water and vortexed for 
5minutes. 10ml of prepared dispersions was 
transferred into a test tube. The tubes were 
heated at 90°C for 30 minutes in water bath and 
then placed in a cold room at 4°C for 30minutes. 
The gelation concentration was determined as 
the lowest concentration at which the sample 
does not fall down or slip from an inverted test 
tube [14]. 
 

2.4.4.5 Water retention capacity 
 

Water retention capacity was determined using 
the method of Kaur and Singh [15]. “1 g of the 



 
 
 
 

Samuel et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 6, pp. 8-17, 2024; Article no.EJNFS.107664 
 
 

 
11 

 

sample was weighed and 30 ml of distilled water 
was added. The mixture was shaken and left to 
hydrate for 24h. Subsequently, the mixture was 
centrifuged at 2000 r/min for 30 min. The 
supernatant was then separated and the 
hydrated sediment was weighed. Afterwards, the 
sediment was transferred to moisture dish and 
dried at 105°C for 6h, and then the dry sediment 
will be weighed” [15]. The WRC was calculated 
as follows: 
 

WRC = 
𝐻𝑦𝑑𝑟𝑎𝑡𝑒𝑑 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔)− 𝐷𝑟𝑦 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡

𝐷𝑟𝑦 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔)
    (4) 

 

2.5 Sensory Quality Attributes Evaluation 
 

“Mushroom blended Ogi samples were 
processed into semisolids ready for consumption 
and served to a 20-member panel comprising of 
nursing mothers, staff and students of the 
Department of Food Science and Technology, 
University of Agriculture, Makurdi, Benue State, 
Nigeria to evaluate attributes such as 
appearance, aroma, taste, sourness, and overall 
acceptability using a 9-point hedonic scale” [16]. 
  

2.6 Statistical Analysis 
 

Data obtained was analysed using a one-way 
analysis of variance. Means were separated 
using Duncan’s multiple range test and 
significance difference was accepted at 5% 
probability (p < 0.05).  
 

3. RESULTS AND DISCUSSION 
 

3.1 Effect of Mushroom Inclusion on the 
Mineral Content of Maize-based Ogi 

 
The result indicates an increasing trend with 
increasing level of mushroom inclusion 
confirming superior mineral content of mushroom 
flour. The zinc content significantly (P<0.05) 
differs across the samples for flour blends and 
control sample. The result showed that the 
control is a better source of zinc as compared to 
the formulated food products. The zinc content of 
the samples with 10%, 20% and 30% mushroom 
inclusion agrees with the report of Abraham et al. 
[17] in their work on ogi supplemented with cray 
fish. The magnesium content ranged from 37.7 to 
102.0 mg/100 g with the formulation with 30% 
recording the highest magnesium content. The 
iron content ranged from 4.72 to 13.23 mg/100 g 
for flour blends. The sample with 30% flour had 
the highest iron content though was significantly 
(P<0.05) lower than the iron content of the 

control sample, however both meet the RDA of 
10mg/100g for infants (IOM) [18]. The potassium 
content of flour blends indicates an increasing 
trend with increasing level of mushroom flour 
inclusion in the blends. This is probably due to 
the high potassium content of mushroom flour. 
Values ranged from 23.05 to 125.3 mg/100 g. 
The potassium content reported in this study is 
below the RDA of 700 mg/day for infants (IOM) 
[18]. The result for calcium content ranged from 
125.15 to 160.25 mg/100 g for flour blends. The 
formulation with 30% inclusion recorded the 
highest value but lower than the calcium content 
(177 mg/100 g) of the control sample. The values 
reported by this study are below the RDA of not 
be less than 435.51 mg/100 g of the dry weaning 
food [19]. 
 

3.2 Effect of Mushroom Inclusion on the 
Vitamin Content of Maize-based Ogi 

 
The vitamin A content differed significantly 
(P<0.05) across the samples. The sample with 
30% mushroom inclusion had the highest vitamin 
A content (9.06 µg/100 g) as compared to the 
control and the four blends (Table 3). The result 
obtained by this study showed similarity to the 
report of Abraham et al. [17] in his work on cray 
fish inclusion in maize-based complementary 
food. The values obtained fell short of the 
adequate intake of 300µg/day (IOM) [18]. 
Cereals are known to be deficient in vitamin A, 
leaching of vitamins during processing could 
account for the low vitamin content. Vitamin A is 
essential for improvement of vision and 
maintaining body tissues among many other 
functions [20]. There was significant difference 
across all the samples in vitamin B1 content. A 
general increase with increasing level of 
mushroom inclusion was observed. This could be 
due to high vitamin B1 content of mushroom 
flour. The sample with 30% mushroom inclusion 
had the higher vitamin B1 content as compared 
to the flour blends and control sample. The result 
show similarity to the report of Abraham et al., 
[17]. The vitamin B1 content of the samples with 
mushroom inclusion and the control sample met 
the RDA of 0.2 - 0.9 mg/day for infants and 
children [21]. Vitamin B1 (thiamin) is useful in the 
generation of energy from carbohydrates [22]. 
The vitamin B2 content of varies significantly 
(P<0.05) across all the samples and increased 
with increasing level of mushroom inclusion 
probably due to high vitamin B3 content of the 
mushroom flour. The formulation with 30% 
mushroom inclusion had the highest vitamin B2 
content as compared to control sample and flour 
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blends. The vitamin B2 content reported by this 
study is within the 0.13 to 4.22 mg/100 g 
reported by Miriam [23] in her work on 
complementary food from acha-based 
complementary food. The flour blend and control 
values in this study met the RDA of 0.3 – 0.9 mg 
for infants and children [24]. The result of Niacin 
showed increasing trend with increasing level of 
mushroom flour inclusion in the blends. This is 
probably due to high niacin content of 
mushroom. The values ranged from 3.82 to 
13.01 mg/100 g for flour blends with the 
formulation with 30% mushroom inclusion 
comparing well with the control sample. The 
values obtained are within the recommended 
daily intake of 2 – 12 mg/day for infants and 
children. The vitamin C content ranged from 0.13 
to 1.12 mg/100 g for flour blends and increased 
with increasing level of mushroom inclusion. The 
sample with 305% mushroom inclusion had 
higher vitamin C content as compared the flour 
blends. The result is in line with that of Mariam 
[23] whose values ranged from 0.21 to 0.62 
mg/100 g.  
 

3.3 Effect of Mushroom Inclusion on Anti-
nutritional Factors in Maize-based Ogi 

 

The phytate content decreased with increasing 
level of mushroom inclusion. The decrease could 
be due to low anti-nutritional content of 
mushroom flour. Low phytate level was detected 
in flour blends while phytate was not detected in 
control. The low phytate content in flour blends 
may be due to processing method. The result is 
in agreement with the report of Adeoti and 
Osundahunsi [25] whose values ranged from 
0.06 mg/100 g to 0.24 mg/100 g for commercial 
product to fermented product respectively. 
Phytates have been reported to form indigestible 
complexes with minerals, thereby decreasing the 
bioavailability of these minerals [26]. There was 
no significant (P<0.05) difference in oxalate 
content in the flour blends. Oxalate was not 
detected in the control sample. The oxalate 
content of the sample without mushroom 
inclusion was slightly higher than the flour 
blends. All the oxalate values reported in this 
study are below the critical limit of of 0.25 mg/g 
reported by Adeoti and Osundahunsi [25]. 
 

A Significant (P<0.05) difference exist across the 
trypsin inhibitor content of the flour. Trypsin 
inhibitor was not detected in the control sample. 
The values obtained for trypsin inhibitor across 
the sample were far below the critical value of 
0.25 mg/100 g reported by Adeoti and 

Osundahunsi [25] suggesting that the formulated 
product pose no danger to health and nutrients 
bioavailability. Trypsin inhibitor was not detected 
in the control sample. The values obtained for 
trypsin inhibitor across the sample were far 
below the critical value of 0.25 mg/100 g reported 
by Adeoti and Osundahunsi [25] suggesting that 
the formulated product pose no danger to health 
and nutrients bioavailability. The tannin content 
obtained in this study for flour blends was very 
low compared to its critical toxicity effect and 
further reduced during traditional processing. 
Therefore, the antinutritional effect of tannin is 
insignificant to availability and utilization of 
nutrients by infants. Adeoti and Osundahunsi [25] 
reported critical values of 3 mg/g. 
 

3.4 Effect of Mushroom Inclusion on the 
Functional Properties of Maize-based 
Ogi 

 

The bulk density of the flour blends significantly 
(P<0.05) differed across the flour blends and 
control sample with a decreasing trend with 
increasing level of mushroom inclusion (Table 5). 
Values ranged from 0.72 to 0.55 g/mL for flour 
blends. The formulation with 30% mushroom was 
lowest in bulk density though slightly higher than 
the control sample value. The result is in 
agreement with the report of Ocheme et al. [27], 
whose values ranged from 0.70 to 0.67 g/mL in 
proximate composition, functional, and pasting 
properties of wheat and groundnut protein 
concentrate flour blends. Bulk density is a 
measure of flour heaviness and an important 
parameter that determines the suitability of flour 
for the ease particulate food packaging and 
transportation [28]. High bulk density is a 
disadvantage in case of ready-to-use 
complementary food (RUCF) because it can limit 
the nutrient intake per feed [29]. The low bulk 
density observed with increasing level of 
mushroom inclusion is advantageous for ready-
to-use complementary food (RUCF).  
 

The water absorption capacity (WAC) ranged 
from 0.99 to 2.20 g/g and increased with 
increasing level of mushroom inclusion. The 
formulation with 30% mushroom inclusion had 
higher value (2.20 g/g) among the flour blends 
but lower than the control sample (2.30 g/g). 
Protein concentration is reported to have effect 
on WAC of flours [30]. The observed variation in 
water absorption capacity among the flours 
samples could be due to different protein 
concentration, their degree of interaction with 
water and their conformational characteristics.
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Table 1. Ogi-ushroom blend formulation 
 

Sample Flour (g)  

 Ogi Mushroom 

A 100 0 
B 90 10 
C 80 20 
D 70 30 

 
The water retention capacity (WRC) of flours 
ranged from 5.21 to 8.94 (g/g) and increased 
with increasing level of mushroom substitution. 
Values of flours significantly (P<0.05) differed 
across the flour blends and the control samples. 
All the flour blends samples recorded high value 
as compared to control sample. The result 
obtained by this study is in agreement with the 
report of Ocheme et al., [27] who reported range 
of 85.05% to 89.19% for water retention capacity. 
Water retention capacity is important parameters 
which ultimately determine the sample 
consistency (that is solid, semi-solid, or liquid). 
Flours with high water retention capacity values 
hold large amounts of water during their 
preparation into gruels and thus become 
voluminous with a low energy and nutrient 
density [26]. Thus, food sample with low water 
retention capacity will potentially provide more 
energy than food flours with high water retention 
capacity. The swelling capacity significantly 
(P<0.05) differed across the samples. Values 
ranged from 3.72 to 1.75 (mL/g) in decreasing 
with increasing level of mushroom substitution. 
This result show similarity with that of Ocheme et 
al.,[27] who reported values range of 12.71% to 
9.91% with increasing level of groundnut protein 
concentrate in complementary food. The least 
gelation concentration (LGC) of flour blends 
ranged from 5.5 to 9.00 (%) in increasing trend 
with increasing level of mushroom substitution. 
Higher value of LGC was recorded in control 

sample as compared to flour blends. The result 
contradicts the report of Ajani et al.,[31] and 
Jackson et al.,[32] who work on Functional 
Properties of Composite Flour made from Wheat 
and Breadfruit and nutritional properties of 
mushroom respectively. The difference could be 
due to food material used in the composition of 
the complementary food and their relative ratio of 
different constituents such as protein, 
carbohydrates and lipids which probably had 
effect on functional properties as suggested by 
[33]. The least gelation concentration is the 
ability of flour to form gel which provide structural 
matrix for holding water and other water-soluble 
materials like sugars and flavors [34]. 
 

3.5 Effect of Mushroom Inclusion on the 
Sensory Quality Attributes of Maize-
based Ogi  

 

Results indicates significant (P<0.05) difference 
in sensory scores of appearance, sourness, taste 
and general acceptability in some samples. 
There was no significant (P<0.05) difference in 
sensory scores for appearance between the 
sample A (100% ogi) and the control sample. 
Appearance is affected by the composition of 
food materials and processing conditions. The 
difference in sourness of the samples could be 
due to inclusion of mushroom which probably 
reduced the sour taste in ogi. Sourness is a 
characteristic or distinct mouth feel ogi sensory

 
Table 2. Effect of mushroom inclusion on vitamin content of maize-based Ogi 

 

Sample   mg/100 g    

 A(µ/100 g) 𝐁𝟏 𝐁𝟐 𝐁𝟑 C 

A 4.86𝑑  ± 0.64 0.32𝑒 ± 0.01 0.22𝑒 ± 0.01 3.82𝑒 ± 0.01 0.13𝑒 ± 0.01 

B 5.56𝑐 ± 0.01 0.44𝑑 ± 0.01 0.33𝑑 ± 0.01 6.03𝑑 ± 0.01 0.16𝑑 ± 0.01 
C 7.82𝑏 ± 0.01 0.68𝑐 ± 0.01 0.43𝑐 ± 0.01 10.02𝑐±0.00 0.92𝑐 ± 0.01 

D 9.06𝑎 ± 0.06 1.09𝑎 ± 0.02 0.69𝑎 ± 0.01 13.30𝑎±0.01 1.12𝑏 ± 0.02 
E 3.50𝑒 ± 0.42 0.98𝑏 ± 0.01 0.63𝑏 ± 0.01 13.1𝑏±0.00 2.32𝑎 ± 0.01 

LSD 0.10 0.03 0.02 0.01 0.01 
All values are duplicate means ± standard deviation. Different superscripts between columns depict significant 
difference (P<0.05). 
Key: A = 100% Ogi + 0% mushroom, B = 90% Ogi + 10% mushroom, C =80% Ogi + 20% mushroom, 70% Ogi + 
30 mushroom and E = commercial weaning food (maize based Ceralac) 
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Table 3. Effect of mushroom inclusion on the mineral content of maize-based Ogi 
 

Sample   mg/100 g   

 Zn Mg Fe K Ca 

A 1.12e ± 0.00 37.7d ± 0.01 4.72e ± 0.01 23.05e ± 0.07 125.15e ± 0.07 

B 1.23d ± 0.01 60.0c ± 0.06 7.14d ± 0.14 80.21d ± 0.01 130.56d± 0.63 
C 1.54c ± 0.01 84.1b ± 0.01 9.91c  ± 0.03 100.05c ± 0.07 152.06c ± 0.06 

D 1.71b ± 0.01 102.0a ± 0.03 13.23b ± 0.01 125.3b ± 0.28 160.25b ± 0.07 
E 4.31𝑎 ± 0.01 0.00𝑒 ± 0.00 15.28𝑎 ± 0.03 473.1𝑎 ± 0.14 177.84𝑎± 0.01 
LSD 0.02 0.09 0.05 0.38 0.74 
All values are duplicate means ± standard deviation. Different superscripts between columns depict significant 

difference (P<0.05). 
Key: A = 100% Ogi + 0% mushroom, B = 90% Ogi + 10% mushroom, C =80% Ogi + 20% mushroom, 70% Ogi + 

30 mushroom and E = commercial weaning food (maize based Ceralac) 
 

Table 4. Effect of mushroom inclusion on the anti-nutritional properties of maize-based ogi 
 

Sample  mg/100 g   

 Phytate Oxalate T.I Tannin 

A 0.36𝑎 ± 0.01 0.03𝑎 ± 0.00 0.06𝑎 ± 0.00 0.83𝑎 ± 0.02 
B 0.34𝑎𝑏 ± 0.01 0.02𝑏 ± 0.00 0.04𝑏 ± 0.00 0.72𝑏 ± 0.01 
C 0.32𝑏 ± 0.01 0.02𝑏 ± 0.00 0.04𝑏 ± 0.00 0.66𝑐 ± 0.01 

D 0.29𝑐 ± 0.01 0.03𝑐 ± 0.00 0.03𝑐 ± 0.00 0.56𝑑 ± 0.01 
E 0.00𝑑 ± 0.00 0.00𝑑 ± 0.00 0.00𝑑 ± 0.00 0.00𝑒 ± 0.00 

LSD 0.02 0.00 0.00 0.03 
All values are duplicate means ± standard deviation. Different superscripts between columns depict significant 

difference (P<0.05). 
Key: A = 100% Ogi + 0% mushroom, B = 90% Ogi + 10% mushroom, C =80% Ogi + 20% mushroom, 70% Ogi + 

30 mushroom and E = commercial weaning food (maize based Ceralac), T.I = Trypsin Inhibitor 
 

Table 5. Effect of mushroom inclusion on the functional properties of maize-based ogi 
 

Sample B.D (g/mL) WAC (g/g) WRC (g/g) S.C (mL/g) L.G.C (%) 

A 0.72𝑎 ± 0.00 0.99𝑒 ± 0.01 5.21𝑑 ± 0.01   3.72𝑎 ± 0.01 5.50𝑐 ± 0.71 

B 0.63𝑏 ± 0.01 1.24𝑑 ± 0.01 5.25𝑐 ± 0.00 3.42𝑏 ± 0.00 7.50𝑏𝑐 ± 0.72 
C 0.62𝑏 ± 0.00 1.55𝑐 ± 0.01 8.21𝑏 ± 0.01 2.67𝑐 ± 0.05 8.50𝑏 ± 0.71  
D 0.58𝑐 ± 0.01 2.20𝑏 ± 0.00 8.94𝑎 ± 0.01 1.75𝑒 ± 0,01 9.00𝑏 ± 0.41 
E 0.55𝑑 ± 0.01 2.3𝑎 ± 0.00 4.22𝑒 ± 0.01 2.48𝑑 ± 0.04 12.50𝑎 ± 0.71 

LSD 0.02 0.02 0.02 0.07 0.02 
All values are duplicate means ± standard deviation.Different superscripts between columns depict significant 
difference (P<0.05). Key: A = 100% Ogi + 0% mushroom, B = 90% Ogi + 10% mushroom, C =80% Ogi + 20% 

mushroom, 70% Ogi + 30 mushroom and E = commercial weaning food (maize based Ceralac), B.D = Bull 
density, W.A.C = Water absorption capacity, W.R.C = Water retention capacity, S.C = Swelling capacity, L.G.C = 

Least gelation concentration 
 

Table 6. Effect of mushroom inclusion on sensoryquality attributes of maize-based ogi 
 

Sample 
(Code)   

Appearance Aroma Sourness Taste General 
Acceptability 

A 7.05𝑎 ± 1.32 6.60𝑎𝑏 ± 1.27 6.95𝑎 ± 0.95 6.30𝑏 ± 1.03 6.65𝑏 ± 0.99 
B 5.90𝑏 ± 1.48 5.80𝑏𝑐 ± 1.15 5.15𝑏𝑐 ± 0.81 5.30𝑐 ± 0.92 6.25𝑏 ± 1.12 
C 4.50𝑐 ± 1.07 4.90𝑐𝑑  ± 1.07 4.25𝑐 ± 1.86 3.55𝑑 ± 1,15 4.70𝑐 ± 1.34 

D 3.75𝑐 ± 1.48 4.15𝑑 ± 2.01 3.12𝑑 ± 2.02 3.35𝑑 ± 1.95 1.90𝑑 ± 0.85 
E 7.25𝑎 ± 1.89 7.25𝑎 ± 1.89 5.45𝑏 ± 2.26 7.95𝑎 ± 1.23 7.60𝑎 ± 1.00 

LSD 1.01 0.96 0.03 0.82 0.67 
All values are duplicate means ± standard deviation.Different superscripts between columns depict significant 
difference (P<0.05). Key: A = 100% Ogi + 0% mushroom, B = 90% Ogi + 10% mushroom, C =80% Ogi + 20% 

mushroom, 70% Ogi + 30 mushroom and E = commercial weaning food (maize based Ceralac) 
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attribute. The control sample was least rated in 
terms of sourness. The control sample was best 
rated in terms of taste as compared to flour 
blends samples. This could be due to product 
formulation involving sugar, milk and flavoring 
agents. The control sample was also best rated 
in aroma. The aroma of the flour blends were 
least rated and decreased with increasing level 
of mushroom substitution probably due to 
deviation from typical Ogi aroma as a result of 
mushroom inclusion. The sensory score rating 
for general acceptability indicates consumers’ 
preference for Control sample. Among the flour 
blends the formulation with 100% Ogi was 
highest rated in terms of general acceptability. 
The general acceptability is affected by flavour, 
taste, colour and texture of the diets. 
 
4. CONCLUSION  
 
The study established that mushroom inclusion 
in maize-based Ogi improves the micronutrient 
content making it a good source nutrient for 
infant and children with great potentials for 
Protein Energy Malnutrition and micro-
malnutrition Prevention. The anti-nutritional 
factors in the formulated samples were very 
implying bioavailability of nutrients. The sensory 
scores indicate that all the samples were 
generally accepted. The formulation with 30% 
mushroom inclusion should be adopted for its 
better nutritional profile. 
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