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ABSTRACT

Ibyer (a traditional cereal-based porridge) was produced from millet (Pennisetumglaucum) and mushroom
(Coprinellus micaceus) flour blend. Sample A (100% millet flour) served as the control while sample B
contained millet-mushroom flour in the ratio 90:10. Proximate, mineral, vitamin, functional and sensory
attributes of the samples were evaluated. There was significant (p<0.05) increment in protein (13.80 to
17.05%), ash (2.06 to 7.96%), moisture (4.32 to 4.92%) and fat(4.32 to 7.14%) contents with mushroom
flour addition. Conversely, carbohydrate and crude fibre contents decreased significantly (p<0.05) from
63.94 to 53.50%and 11.25% to 9.46% respectively. Mineral content of ibyer increased significantly
(p<0.05) with addition of mushroom flour from 399.00 to 3275.00 mg/100g, 1095 to 4086 mg/100g, 44.50 to
164.00 mg/100g, 48.00 to 796.00 mg/100g and 520 to 725.00 mg/100g for calcium, iron, magnesium,
phosphorus and potassium contents respectively. Furthermore, significant (p<0.05) increment in vitamin
content was observed with incorporation of mushroom flour from 64.50 to 360.00mg/100g, 420.00 to
1880.00mg/100g, 260.00 to 312.00mg/100g, 23.00 to 234.00mg/100g and 81.00 to 200.00mg/100g for pro-
vitamin A, vitamins B1, B2, B6, and C respectively. Increase in water absorption capacity (1.71 to 1.95 g/g),
oil absorption capacity (1.33 to 1.95 g/g), swelling capacity (2.17 to 2.54 %) and bulk density (0.61 to 0.66
g/mhwith mushroom flour incorporation was significant (p<0.05). Although the ibyersamples were not
significantly (p>0.05) different in sensory attributes, the mushroom-blended sample was most accepted in
terms of taste, flavor, colour and general acceptability.
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carbohydrates and protein but is limited in
lysine, threonine, and tryptophan. It is also rich

INTRODUCTION

In order to meet the challenging food needs in

the developing world, utilization of healthy
locally available foods have been advocated
either as whole or partial replacement for cereal
and tuber-based foods which seem to be the
main staples for many individuals [1]. Ibyer is
an indigenous, non-alcoholic cereal-based
porridge made from maize, sorghum, or millet
which is consumed by many individuals in
Nigeria. It is prepared by cooking reconstituted
cereal flour or wet milled paste in water. The
type of cereal grains used, variety, milling
technique, particle sizes, steeping and cooking
techniques all account for the overall textural
quality of the porridge [2].

Millet, the most preferred cereal for Ibyer
production, is widely cultivated in Nigeria and
consumed as one of the staple food
commodities. Millet is a good source of

in micronutrients, antioxidants and
phytochemicals [3].

Mushroom is a fleshy spore-bearing fruiting
body of a fungus found on soils, woods and tree
barks. They grow mainly during the rainy
season and are amongst the well-known and
documented edible forest product [4].
Coprinellus micaceus is an edible mushroom
containing high amount of essential amino
acids, micronutrients and bioactive compounds
with potentials for use in supplementation of
cereal foods [5].

Millet-based Ibyer, like most traditional cereal
gruels and porridges are usually high fibre diets
with low nutrient density which may not provide
sufficient nutrients needed to sustain growth and
so require some form of enrichment [6, 7].
However, information on the use of C. micaceus
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flour in supplementing traditional cereal-based
porridges is lacking. The aim of the study was to
evaluate the quality of millet-mushroom Ibyer.

MATERIALS AND METHODS

Fresh C. micaceus mushroom stems were
handpicked at the base of dead African locust
bean (Parkiabiglobosa) in Buruku Local
Government Area of Benue State. Millet
(Pennisetumglaucum) was purchased from
Wurukum market, Makurdi, Benue state.

Mushroom flour was prepared according to the
method described by Ojoet al [13] with slight
modifications. Fresh mushrooms were washed
in clean water and blanched at 100°C for 5min
after which they were sun dried, milled using
attrition mill(YC100L2-model, 2HP capacity),
sieved(500 microns), packaged in sealed
polyethylene bags and stored at ambient
temperature (25+2°C) until further usage.

Millet flour was prepared according to the
method described by Ingbian and Adegoke [8].
The millet grains were sorted, washed in clean
water and sundried. They were then milled
using a hammer mill (Brook Crompton,
Huddersfield England, BS 5000-99) and sieved
(500 microns). The sieved flour was packaged
in sealed polyethylene bags and stored at
ambient temperature (25+2°C) until further
usage.

90% millet flour was blended with 10%
mushroom flour, designated as sample B. The
control sample (100% millet) was designated as
sample A.

Millet-mushroom flour sample was
reconstituted in water (1:1w/v) to form paste.
The paste was then cooked in boiling water
(400ml per 100g paste) with continuous stirring
for 10 min.

Proximate composition, selected mineral and
vitamin content of the Ibyer samples were
determined using the standard methods of
AOAC [9]. Functional properties were
determined using the methods described by
Onwuka [10].

Sensory evaluation of Ibyer from millet and
mushroom flour blend was carried out using
al5-member panel to evaluate attributes such as
appearance, taste, aroma, and overall
acceptability based on a 9- point Hedonic scale
(where 9 represented like extremely and 1,
dislike extremely) as described by Iwe [11].

Experiments were conducted in duplicates. Data
obtained was subjected to Two Sample T-test.
Significant difference was accepted at 5% level
of probability (p<0.05).Genstat package,
version 17.0 was used for the analysis.

RESULTS AND DISCUSSION

The effect of mushroom flour addition on the
proximate composition of millet flour is
presented in Table 1. Significant (p<0.05)
increment in protein (13.8 to 17.05%), moisture
(4.32 to 4.92%), ash (2.06 to 7.96%) and fat
(4.32 to 7.14%) content was observed with
addition of mushroom flour. Conversely, crude
fibre and carbohydrate content decreased from
63.94% to 53.50% and 11.25% to 9.46%
respectively with addition of mushroom flour.
This is in agreement with reports of other
researchers that edible mushrooms generally
have high amounts of protein, ash and fat
contents [12, 13]. The decrease in carbohydrate
content may be due to the dilution effect of
mushroom flour since they are generally low in
carbohydrate [14]. Okafor et al. [12] observed
similar decrease in carbohydrate and crude fibre
content of wheat-mushroom bread.

Effect of Mushroom (Coprinellus micaceus)
flour addition on the proximate composition (%) of
millet flour

Parameter A B P-value
Protein 13.80+0.01| 17.05+0.01 | 0.001
Moisture 4,32+0.01 | 4.92+0.01 0.001
Ash 2.06+0.01 | 7.96+0.01 0.001
Fat 4.63+0.03 | 7.14+0.01 0.001
Crude fibre [11.25+0.00| 9.46+0.00 0.001
Carbohydrate|63.96+0.05| 53.50+0.01 | 0.001

* Values are means + standard deviation of duplicate
determinations. Means in the same row with p-value
less than 0.05 differ significantly (p<0.05).

Key: A=100% millet flour, B=90% millet flour+10%
mushroom (Coprinellus micaceus) flour

The reduction in crude fibre content is in
contrast with the report of Ojo et al. [14] who
also reported that fibre content of mushroom
may vary based on genetic structure of specie,
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physical and chemical difference in growing
medium, composition of the substrate and
harvest time. Table 2 shows the effect of
mushroom flour addition on selected minerals
and vitamins of millet flour. Addition of
mushroom flour into millet flour resulted in
significant (p<0.05) increment in pro-vitamin A,
vitamins, B1, B2, B6 and C, consistent with the
findings of Matilaet al. [15]. Calcium, iron,
magnesium, potassium and phosphorus contents

of the mushroom-supplemented sample were
higher than that of the control flour, similar to
the findings of Okoro and Achuba [6].The
benefits of vitamins and minerals are well
documented in literature [16]. Mineral
concentration in mushrooms has been reported
to be higher than those in meat and fish and may
act as a suitable supplementary food especially
for populations who depend largely on cereals

[5]

Effect of Mushroom (Coprinellus micaceus) flour addition on selected vitamins and minerals of millet-

mushroom flour

Parameter A B P-value
Pro-vitamin A 64.54+0.71 360.00+£14.14 0.001
Vitamin B1 4.20+0.71 18.80+141.42 0.004
Vitamin B2 2.60+14.14 31.25+17.68 0.005
Vitamin B6 2.30£2.83 23.40+1.41 0.001
Vitamin C 81.0+0.00 200.00+14.14 0.007
Calcium 39.90+1.41 328.00+49.50 0.008
Iron 10.95+70.70 40.68+63.70 0.012
Magnesium 44.50+0.71 164.00+9.89 0.028
Phosphorus 48.00+0.00 79.60+6.46 0.003
Potassium 520.00+0.00 725.00£7.07 0.001

* Values are means + standard deviation of duplicate determinations. Means in the same row with p-value less

than 0.05 differ significantly (p<0.05).

Key: A=100% millet flour, B=90% millet flour+10% mushroom (Coprinellus micaceus) flour

Incorporation of mushroom flour into millet
flour resulted in increment in water absorption
capacity (1.71 to 1.95 g/g), oil absorption
capacity (1.33 to 1.95 g/g), swelling capacity
(2.17 to 2.54) and bulk density (0.61 to 0.66
g/ml) (Table 3). The increase in the water
absorption capacity could be due to the increase
in protein content of the product, resulting in
higher water binding sites [13]. The higher oil
absorption capacity of the mushroom-
supplemented flour may favour sensory appeal
of the product [17]. Furthermore, higher

swelling capacity of products has been reported
to confer good textural and flow characteristics
[18], which is a major flour requirement for
Ibyer production. Bulk density of foods gives an
indication of their nutrient density and is
important in determining their packaging
requirements [19]. The higher bulk density of
the millet-mushroom flour suggests that the
same quantity of the product consumed in
comparison with the control flour will result in a
higher nutrient density20].

Effect of mushroom (Coprinellus micaceus) flour addition on the Functional properties of millet-

mushroom flour

Parameter A B P-value
Water Absorption Capacity (g/g) 1.71+0.07 1.95+0.00 0.34
Oil Absorption Capacity (g/g) 1.33+0.05 1.95+0.00 0.66
Swelling Capacity (%) 2.17+£0.00 2.54+0.12 0.04
Bulk Density (g/ml) 0.61+0.00 0.66+0.00 0.39

* Values are means + standard deviation of duplicate determinations. Means in the same row with p-value less

than 0.05 differ significantly (p<0.05).

Key: A=100% millet flour, B=90% millet flour+10% mushroom (Coprinellus micaceus) flour

Although, values for taste, texture, aroma and
appearance were higher in the millet-
supplemented Ibyer, there was no significant
difference between the samples (Table 4).
Mushrooms are reported to contain volatile

compounds which are responsible for improving
aroma and taste [21]. In terms of overall
acceptability, the  mushroom-supplemented
Ibyer was preferred over the control.
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Effect of mushroom (Coprinellus micaceus)

flour addition on the sensory attributes of millet-

based Ibyer

Parameter A B P-value
Taste 7.20 7.67 0.097
Texture 6.47 6.47 0.061
Flavor 6.33 7.20 0.079
Color 6.27% 6.53 0.060
General

Acceptability 6.73 7.93 0.003

*Means in the same row with p-value less than 0.05
differ significantly (p<0.05)

Key: A=100% millet flour, B=90% millet flour+10%
mushroom (Coprinellus micaceus) flour

CONCLUSION

The study shows that nutritious and acceptable
Ibyer can be produced frommillet supplemented
with 10% mushroom. Regular consumption of
the product may be helpful in enhancing the
nutritional status of consumers, especially in
developing regions of the world.

REFERENCES

[1]

[2]

(3]

[4]

[5]

[6]

[7]

James S, Oloyede OO, Ocheme OB, Chinma
CE, Agbejule, AY. Proximate, antinutrient and
sensory properties of ogi, a millet based gruel
supplemented with treated African oil bean
(PentaclethramacrophyllaBenth) seed flour.
African Journal of Food Science, 2015;9(3):
136-141.

Kure OA, Wyasu G. Influence of natural
fermentation, malt addition and soya-
fortification on the sensory and physico-
chemical characteristics of Ibyer-sorghum
gruel. Advances in Applied Science Research,
2013; 4(1): 345-349.

Sarita ES. Potential of millet: Nutrients
composition and health benefits. Journal of
Scientific and Innovative Research, 2016;5(2):
46-50.

Markson AA, Akwaji Pl,Umana EJ. Mushroom
Biodiversity of Cross River National Park
(Oban Hills Division), Nigeria. World Scientific
News.2017; 65: 59-80.

Obadai  M,Apertorgbor M.  Proximate
composition and nutrient content of some wild
and cultivated mushrooms of Ghana. Journal of
Ghana Science Association, 2008; 10(2): 198-
201.

Okoro 10, AchubaFI. Proximate and mineral
analysis of some wild edible mushrooms. African
Journal of Biotechnology, 2012;11(30): 7720-
7724,

IslamiyatFB, Sulaiman AO, Sogo JO, John OO,
Moruf OO, Faromiki OG. Production and
quality evaluation of complementary food from

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

malted millet, plaintain and soybean blends.
International Journal of Scientific and
Engineering Research, 2016;7(5): 663-674.
Ingbian EK, Adegoke GO. Nutritional Quality
of Protein Enriched Mumu; a Traditional
Cereal Food Product. International Journal of
Food Science and Technology, 2007; 42: 476-
481.

AOAC. Official Methods of Analysis of AOAC
international. 19th edition. AOAC International,
Gaithersburg, Maryland, USA, 2012.

Onwuka GI. Food analysis and instrumentation.
Naphthal print, surulere, Lagos, Nigeria,
2005:.133-139.

IweMO. Handbook of Sensory Analysis and
Methods. Projoint Communications Services
Ltd., Enugu, 2002: 70-72.

Okafo, JNC, Okafor GI, Ozumba AU, Elemo,
GN. Quality characteristics of Bread made from
Wheat and Nigeria Oyster  Mushroom
(Pleurotusplumonarius) Powder. Parkistan
Journal of Nutrition, 2012; 11(1): 5-10.

Ojo MO, Ariahu CC, Chinma EC. Proximate,
functional and pasting properties of cassava
starch and mushroom (Pleurotuspulmonaruis)
flour blends. American Journal of Food Science
and Technology, 2017;5(1): 11-18.

Rahaman M, Aminuzzaman FM, Hossain MB,
Rashid ~ SN,Rumainul  MI.  Biodiversity,
distribution and morphological characteristics
of mushrooms in the South Western region of
Bangledesh. International Journal of Advanced
Research,2016; 4(3): 60-79.

MatilaP, Konko K, Eurola M, Pihlava JM,
Astola J, Valteristo L, et al. Content of vitamins,
mineral element and some phenolic compounds
in cultivated mushrooms. Journal of
Agriculture and Food chemistry, 2001; 49(5):
2343-2348.

FAO/WHO. Human vitamin and mineral
requirements: report of a Joint FAO/WHO
expert consultation Bangkok, Thailand, 2002:
303pp.

Aremu MO, Basu SK, Gyar SD, Goyal A,
Bhowmik PK, Datta-Banik S. Proximate
composition and functional properties of
mushroom  flours from  Ganodermaspp.,
Omphalotusolearius  (DC) sing. And
Hebelomamesorphaeum (pers) Quel. used in
Nasarawa state, Nigeria. Malaysian Journal of
Nutrition, 2009;15(2):233-241.

Poongodi VT, Jemima BM (2009). Formulation
and Characterisation of millet flour blend

incorporated composite flour. International
Journal of Agricultural Science, 2009; 1:46-54.

KrishnanR,DharmarajU,ManoharSR,MalleshiN
G.Quality characteristics of biscuits prepared
from finger millet seed coat based composite

Research Journal of Food and Nutrition V3 e 14 e 2019



Effect of Mushroom (Coprinellus micaceus) Flour Addition on the Quality Characteristics of Millet-Based
Ibyer

flour. Journal of Food chemistry, 2011; 129: [21] Ndung'uSW, Christina A, Otieno CO, Fredrick

499-506. M.Nutritional Composition, Physical Qualities

[20] Igyor MA, Yusufu PA, Sengev IA. Evaluation and Sensory Evaluation of Wheat Bread
of Physiochemical, Functional and Sensory Supplemented with Oyster Mushroom. American
Supplemented with Soy. Nigerian Food 288.

Journal.2011; 29(1): 113-121.

Tersoo-Abiem, E. M, Gbaa, S.T, Sule, S, "Effect of Mushroom (Coprinellus micaceus) Flour
Addition on the Quality Characteristics of Millet-Based Ibyer", Research Journal of Food and Nutrition,
3(4), 2019, pp. 1-5.

© 2019 Tersoo-Abiem, E. M, This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original author and source are credited.

Research Journal of Food and Nutrition V3 e 14 e 2019 5



