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ABSTRACT

Moi-moi is a steamed bean paste usually made from cowpea paste
blended with seasonings and other ingredients. This study was
carried out to evaluate the functional, chemical and sensory
properties of moi-moi produced from cowpea and sprouted pigeon
pea flour blends. Flours were produced from cowpea and sprouted
pigeon pea and blended in the ratios of 100:0, 95:5, 90:10, 85:15,
80:20 and 50:50, where 100% cowpea served as the reference
sample. The functional properties of the composite flours,
proximate, mineral, and sensory characteristics of the moi-moi
were evaluated. Functional properties ranged from 0.67 to 0.69
g/ml for bulk density, 1.33 to 1.70 ml/g for swelling index, 1.80 to
2.03 g/g for water absorption capacity, 1.27 to 1.73 for oil
absorption capacity, 40.17 to 46.57 % for emulsion capacity and
30.30 to 34.00 % for foam capacity. Proximate composition results
revealed that crude protein, crude fibre, and ash increased while
moisture, fat and carbohydrate decreased with increased
substitution of cowpea with sprouted pigeon pea. Mineral contents
increased with increasing level of sprouted pigeon pea addition
with values ranging from 26.30-63.37 mg/100g, 39.00-51.50
mg/100g, 272.00 t0330.27 mg/100 g, 14.10 to 43.90 mg/100 g and
413.33-434.13 mg/100g for calcium, magnesium, potassium,
sodium and phosphorous respectively. Sensory analysis revealed
that moi-moi produced from 90% cowpea and 10% sprouted
pigeon pea flour possessed the best organoleptic properties
among the test samples. This study has demonstrated the
production potential and nutritional benefits of sprouted pigeon pea
complementation in the production moi-moi from cowpea.

Keywords: Moi-moi, cowpea, sprouted pigeon pea, blends,
organoleptic properties.

INTRODUCTION

Moi-moi is a steamed bean paste usually made from cowpea paste
blended with seasonings (Okwunodulu et al., 2019b) and other
ingredients such as fish, crayfish, minced meat, bone marrow
among others. Moi-moi is a well cherished food in the eastern part
of Nigeria where it is used in drinking pap, soaked garri, and rice or
eaten alone as snacks. It is also used as complementary food
because of its high protein content (Okwunodulu et al., 2019b).
Moi-moi is basically processed from cowpea (Vigna unguiculata),
an important leguminous crop which is widely cultivated in tropical
and sub-tropical countries (Kebede and Bekeko, 2020). In Nigeria,
cowpea is usually referred to as beans, black eye pea, waki, etc.
Cowpea plays an important role in the lives of many Africans and
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other developing world, where it serves as a major source of dietary
protein that nutritionally complements staple low-protein cereal and
tuber crops (Hussein et al., 2020). Cowpea also contains vitamins
and minerals (Agugo et al., 2013). The seed has cardio-protective
potency, anti-hyperglycemic and antioxidant activity (Khusniyati et
al., 2014). Cowpea seeds can be cooked in its dried form, sprouted
or ground into flour, boiled with condiments and eaten singly with
stew or combined with cereals. Pigeon pea (Cajanus cajan)
belongs to the family of Leguminosae. It is also known as no-eye
pea (Wu et al., 2019). Pigeon pea is a good source of protein, fiber
and minerals, making it suitable for production of protein and fiber-
fortified food products (Syed and Wu, 2018). Pigeon pea is rich in
minerals and water soluble vitamins (Kunyanga et al., 2013; Syed
and Wu, 2018). Pigeon pea seeds have probiotic potential and can
be used as a functional food. It is mostly consumed in the form of
dhal and porridge or processed into flour for production of
confectionaries.

Processing of raw food product is generally a prerequisite for
improving its digestibility and palatability. The practice of sprouting
is known to be associated with the improvements of the nutritive
value of crops and effective in reducing some anti-nutrients and
flatulence causing oligosaccharides (stachyose and raffinose),
thereby increasing protein digestibility and enhancing sensory
properties (Lemmens et al.,2018).

The immense use of cowpea for moi-moi production has led to high
cost of cowpea. Pigeon pea, a cheap underutilized legume is rich
in protein and has the potential of improving the quality of moi-moi
when supplemented with cowpea. Moi-moi is widely consumed in
Nigeria by all socioeconomic class. It's processing from flour
blends of cowpea and sprouted pigeon pea seeds will not only
contribute in reducing the pressure on cowpea basically used in
moi-moi production but will also increase the consumption of
pigeon pea, aid in reducing protein malnutrition and food insecurity
in developing countries like Nigeria. The main objective of this
study was to evaluate the functional, chemical and sensory
properties of moi-moi prepared from blends of cowpea and
sprouted pigeon pea flour.

MATERIALS AND METHODS
Sources of Raw Materials

Pigeon pea seeds and cowpea seeds and other ingredients were
procured from Ubani main market in Umuahia, Abia State.
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Sample Preparation

Production of cowpea flour

The method described by Okwunodulu et al. (2019b) was adopted
for production of cowpea flour. Cowpea seeds were sorted to
remove dirt after which they were washed and steeped in tap water
for 2 hours. Thereafter, the seeds were manually dehulled with the
aid of hand prior to drying (in oven) at 60°C for 5 hours, milled using
disc attrition mill and sieved (1mm mesh size) to obtain cowpea
flour which was packaged in polyethylene bag for further use.

Production of sprouted pigeon pea flour

The method adopted by Arukwe et al. (2017) was used in
processing of sprouted pigeon pea flour. Pigeon pea seeds were
sorted to remove dirt and other foreign particles after which they
were washed with tap water. The seeds were then soaked in water
for 3 hours using a large container and the water drained. The
soaked grains were spread in a single layer on a moistened jute
bag and allowed to sprout at room temperature for 3 days. During
this time, the grains were sprayed with water at intervals of 12
hours until the last day of sprouting. After sprouting, the seeds were
dehulled and rootlets removed. Then the cotyledons were dried in
an oven at 60°C for 7 hours and milled into flour using a disc
attrition mill, sieved using 1.0 mm mesh size and packaged in
polyethylene bag for further use.

Formulation of composite flour
Formulation of composite flour from blends of cowpea and
sprouted pigeon pea flours is presented in Table 1.

Table 1: Formulation of cowpea-sprouted pigeon pea flour blends

slurry was obtained. The paste was then wrapped in already
washed “Etere” leaf (Thaumatococcus danielli) and steamed in a
covered pot for 50 minutes using a gas cooker. After steaming it
was allowed to cool to room temperature before analyses were
carried out.

Proximate Composition Analysis

Protein, crude fibre, moisture, ash, fat and carbohydrate contents
of the moi-moi were determined by the official methods of AOAC
(2010).

Mineral Analysis

The method described by AOAC (2010) was employed to
determine the calcium, magnesium, phosphorus, potassium and
sodium contents of the moi-moi.

Evaluation of Sensory Properties of the Moi-moi

The sensory evaluation of the moi-moi samples was carried out
according to the method described by Iwe (2014). A total of 20
trained and untrained panelists performed the sensory test to
determine the appearance, taste, mouth-feel, texture and general
acceptability of the moi-moi samples on 9-point Hedonic scale (1 =
dislike extremely and 9 = like extremely). The coded moi-moi
samples were presented to the panelists on a tray in individual
booths to avoid bias. A questionnaire describing the quality
attributes of the moi-moi samples was given to each panelist. The
panelists were provided with portable water to rinse their mouth
after each evaluation.

Experimental Design
Completely randomized design (CRD) was used in this study.

Cowpea flour Sprouted pigeon pea
flour Statistical Analysis

100 0 Data was subjected to Analysis of Variance (ANOVA) using the
Statistical Product for Service Solution (SPSS) version 21.0 while

g5 5 mean separation was done using Duncan Multiple Range Test
(DMRT) at 95% confidence level.

90 10
RESULTS

a5 15 Functional Properties of Cowpea-Sprouted Pigeon Pea Flours
The results of functional properties of the composite flours are

a0 20 shown in Table 2. The bulk density (BD) ranged from 0.67 to 0.69
g/ml and significant (p<0.05) difference existed among the

50 50 samples. The highest BD (0.69 g/mL) was recorded in sample A

Functional Properties Analysis

The swelling capacity, water absorption capacity (WAC), oil
absorption capacity (OAC), foam capacity (FC) and bulk density
(BD) were determined with the methods described by Onwuka
(2018).

Production of Moi-moi

Moi-moi samples from cowpea and sprouted pigeon pea flour
blends were processed using the formulation in Table 1. Moi-moi
made with 100% cowpea flour served as the control. The flour
blends (500g) were mixed with hot water (600 ml) and seasoned
with 50 ml of vegetable oil, 25g of ground crayfish, 25 g of onion,
25 g of tomato sauce, 10 g of pepper, 5 g of salt and 40.15 g of
maggi cube. Thereafter, they were mixed until a homogenous

Functional,

Blends Of Cowpea (Vigna Unguiculata

) And
Flours

while samples E and F had the lowest BD (0.67 g/mL). The BD
reduced with increased addition of sprouted pigeon pea flour in the
blend. The BD obtained in this study is lower than 0.71 to 0.76 g/mL
reported by Arukwe et al. (2022) for mungbean-cooking banana
composite flour. There were significant (p<0.05) differences in the
swelling index of the flour samples. Increasing the substitution of
sprouted pigeon pea flour resulted to the increase in the swelling
index such that as the substitution of sprouted pigeon pea flour
increased from 5% to 50%, the swelling index increased from 1.33
to 1.70 mL/g. The water absorption capacity (WAC) ranged
between 1.80 g/mL to 2.03 g/mL and differed significantly (p<0.05)
among the samples. The oil absorption capacity (OAC) ranged
from 1.27 to 1.73 g/mL and the values showed significant
differences. Emulsion capacity of the flour samples ranged from
40.17 to 46.57% with significant (p<0.05) differences among the
flour samples. Sample A had the highest emulsion capacity while
sample F had the lowest value. The emulsion capacity decreased
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Table 3: Proximate content of moi-moi from cowpea-sprouted
pigeon pea flours

flours ranged from 30.30 to 34.00 %. Sample F had the highest Samples Moisture  Crude Profein  Fat CrudeFibre  Ash CHO
value while sample A had the lowest value with significant (p<0.05) (%) (%) (%) (%) (%) %)
differences existing among the samples. A BBT04 1217010 6117002  24F:003 3215007 dB3F:032
Table 2: Functional properties of cowpea-sprouted pigeon pea B D0500+057 125464018 6412002 24794006 326003 4603038
composite flour samples C . . , . ) .
Sample BD Swelling imdex WAC 0AC =9 e . 29094142 1260°£010 6104002  3.03+010 3.31%003 4587°+029
(g/mi) (mlig) (g/g) (©/g) (%) (%) 200004012 12834010 609002  307:4008 3415002 4569%£020
A 06924002 1334006 1804001 1.27+001 46573033 30.30°+0.21 E 08484040  13.010+010 608007 3284004 35404040 45819+543
B 06852001 14750006  187:006 13752006 46.00%:021 32370:0.21 i 26322012 13362010 6.062+009 37%°+005 3.83°+0.08 4464°:0.15
C o 06824002 1532006 1902010 153001 43834023 3273021 ggte”\n/?]':tezn al\rﬂeearf‘ezz‘sesi,itiﬂga;‘i mge‘c’i;“‘;?n °fth dd”?f'é??n‘i
ination. values i umn with di
D 068°4003 157006 1972006 1602008 433304021 33.22%+0.21 superscript are significantly different (p<0.05).A= 100% Cowpea.
B 067::002 163%:006 200%:040 167%+005 4167°:044 3348%+041 B=95% cowpea. 5% sprouted pigeon pea. C= 90% cowpea: 10%
sprouted pigeon pea. D= 85% cowpea: 15% sprouted pigeon pea.
Foo0674002 1709010 203012 173012 40479002 34.005+0.02 E= 80% cowpea:20% sprouted pigeon pea. F= 50% cowpea:50%
a-f. Values are means #standard deviation of duplicate sprouted pigeon pea.
determination. Mean values in the same column with different ; A :
) S . . M | f the Moi-moi f - P
superscript are significantly different (p<0.05). BD= Bulk Density, P:;e;fofrc;ntento the Moi-moi from Cowpea-Sprouted Pigeon
\éVC/:\_CE-Waltgr Abéorpno_? CapZC|tI3:/,C(_)FAC=O|I éAbsor_pt)nonA(zapfg(lJt;, The results of mineral composition are presented in Table 4. The
c =Emu SB'(in 95;pamy a_n 5% - O?":j -apactly. _C- 900/" calcium content of the moi-moi samples ranged from 26.30 to 63.37
owpea. 1 60/ ° cotwgea: o Sprou eD_p'gggn pea. L= " 5(; mg/100 g. There was significant (p<0.05) difference among the
cowpetzaa U7 Sprou E_ S%g/eon peajzoo/' o " c((j)wpea. o samples. Sample A had the lowest value while sample F had the
EE“;‘S; plgeonlgg; N A odcc_)wpea. o Sprouted pigeon pea. highest value. The values obtained in this study are higher than the
= 90 cowpea:oUe Sprouted pigeon pea values (12.10-19.10 mg/100 g) reported by Ejima and Ejima (2015)
Proximate C i f Moi-moi f c Sorouted for maize, improved maize and beans moi-moi. Magnesium content
P.roxmape F<I>mp05| ion ot Moi-mol from Lowpea-sproute ranged from 39.00 to 51.50 mg/100 g with significant (p<0.05)
T;]geon ltea f ours " ition of th A ted differences existing among the samples. The magnesium content
. ?ﬁuS%wwm@fwmm??n?memqmqaemﬁTe of the samples increased with increasing level of sprouted pigeon
n ao € eom0|§ ure content of e moi-mol rangea from pea substitution such that at 5% - 50% complementation levels, the
2&%&@29&@w%smmbA@mmnmm@mﬁme%t magnesium contents increased steadily from 39.00 to 51.50
value Whl(?h significantly (p<0.05) decreased Wlth. inclusion of mg100 g, and higher than the values (8.00 mg/100 g - 9.20 mg/100
sprouted pigeon pea flour. Sample F had the Ieagt mqlsture content 9) reported by Ejima and Ejima (2015) for moi-moi produced from
(28.32%). The oc fude protein content of the moi-mo ranged from maize and beans. The potassium content ranged between 272.00
12':2. o 13't36t/°' Sam;:)t[eslA aan? Ff htad thte Ict>wefstt€nd h'gh?St mg/100 g and 330.27 mg/100 g with samples A and F recording the
protein content respectively. 1he fat content of thé samples least and highest values respectively. The sodium content of the
reduced Wlth increase in supplementation with sprouted pigeon samples was affected by blending cowpea and sprouted pigeon
pea. Crude fibre ranged from 2.43% to 3'7.9%' Sample A had the pea. Sodium content ranged from 14.10 to 17.50 mg/100 g. Sample
lowest Va.'“e. while sample F had the highest valuel andl they A had the lowest sample while sample F had the highest value. The
showed 5|gn|ﬁcapt (ps0.05? differences. The result obt?med in t?ls values of phosphorous ranged between 413.33 mg/100g to 434.13
stud);tf%r gruii fibre wgsKh"lghKe rghgn ;%91 ;anfge (1 '38 & °- 1.85 % °(: mg/100g. The incorporation of sprouted pigeon pea flour improved
;epo ed by us(,ju an ';In' ablar'(g Th) or hm0|-mt0| [;)repare d the phosphorous content of the samples. Notably, as the level of
fom cowpea and maize fiour blends. Ihe ash content range pigeon pea flour addition increased, the level of phosphorous
between 3.21% and 3.83% with significant (p<0.05) differences content also increased
existing among the samples. The ash content progressively '
increased with the increase in sprouted pigeon pea flour addition. Table 4: Mineral content of moi-moi from cowpea-sprouted pigeon
The carbohydrate content of the moi-moi samples ranged from pea flours (mg/100 g)
44.64% to 46.32% with significant (p<0.05) differences existing 3 - - - -
amples Calcium Magnesium Potassium Sodium Phosphorus
among the samples. The carbohydrate content of the samples
decreased as the substitution of cowpea flour with sprouted pigeon A 26.30°£1.56  39.00°:0.21  272.00°+4.58 14.107£1.00 413.33°+6.81
ea flour increased.
P B 27702069 4020139 27933%+280 14.87:x046 418.00%+400
c 39.039+0.38  4217%9+0 23 288.33%+252 15139046 4222004072
b 4910°£044  43.20%+0.53 29167°+252 16.31°2076 42323°+438
E 5400°+0.87  4417°+060 318.33+2194 16.77/°+167 42547°+311
F 63.373+2.11  5150°+426 3302774196 17.50°£0.17 434132163
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a-f: Values are means #standard deviation of duplicate
determination. Mean values in the same column with different
superscript are significantly different (p<0.05).A= 100% Cowpea.
B= 95% cowpea: 5% sprouted pigeon pea. C= 90% cowpea: 10%
sprouted pigeon pea. D=85% cowpea: 15% sprouted pigeon pea.
E=80% cowpea:20% sprouted pigeon pea. F=50% cowpea:50%
sprouted pigeon pea

Sensory Properties of Moi-moi from Cowpea-Sprouted Pigeon
Pea Flours

The results of sensory characteristics of the moi-moi samples are
presented in Table 5. The appearance of the moi-moi samples
ranged from 6.47 to 7.75. The results showed that sample B had
the highest rating while sample F had the lowest rating. The scores
for appearance of the samples decreased with increasing
complementation of sprouted pigeon pea flour. The scores for taste
ranged from 5.50 to 7.54. Sample A had the highest scores while
sample F had the lowest score. The scores for taste differed
significantly (p<0.05) for all the samples except samples B and C
which were similar. The scores for taste decreased as sprouted
pigeon pea flour addition increased.

Table 5: Sensory characteristics of moi-moi from cowpea-sprouted
pigeon pea flours

Samples Appearance Taste Mouth Texture General
Feel Acceptability
A 75102003 7702012 738072 7595014 77722023
B 77524030 7604045 737°2003 7535:005 745020
c 75002049 7544024 7132033 7.26Y+010  7.630+0.08
D 6759041 6342009 T710°2037 725010  6.78%+0.02
E 681°£018 613010 6354005 678007 6412004
F 64752027 5.50°20.26 5.57x047 5.649:0.09  6.31%£0.58

a-f. Values are means #standard deviation of duplicate
determination. Mean values in the same column with different
superscript are significantly different (p<0.05).A= 100% Cowpea.
B= 95% cowpea: 5% sprouted pigeon pea. C= 90% cowpea: 10%
sprouted pigeon pea. D= 85% cowpea: 15% sprouted pigeon pea.
E=80%cowpea:20%sproutedpigeonpea.

F= 50%cowpea:50%sproutedpigeonpea

Mouth feel scores of the moi-moi samples ranged from 5.57 to 7.38
with significant (p<0.05) differences existing among them. Moi-moi
produced from 100% cowpea had the highest score for mouth feel
while moi-moi containing 50% cowpea had the lowest rating, which
suggested that samples containing sprouted pigeon pea flour were
less preferred when compared to the control. Texture scores were
found to be highest for sample A (7.59) which was not significantly
(p=0.05) different from sample B as rated by the panelists. Notably,
the texture scores of the moi-moi samples depreciated with
sprouted pigeon pea flour inclusion. The scores for general
acceptability showed that 100% cowpea flour (sample A) was most
preferred in the production of moi-moi with a mean score of 7.77
followed by sample C (90 cowpea: 10 sprouted pigeon pea) with a
mean score of 7.63.

DOI: https://dx.doi.org/10.4314/swj.v18i3.17

DISCUSSION

It was observed in this study that increasing the addition of
sprouted pigeon pea flour led to a decrease in the bulk density (BD)
of the composite flours. This could be due to the fact that sprouting
causes reduction in bulk density (Onimawo and Akubor, 2005) and
the increasing addition of the sprouted pigeon pea flours reduced
the bulk densities of the samples. This result is in consonance with
the findings of Arukwe et al. (2022) who reported that bulk density
of composite flour decreased with an increase in the incorporation
of cooking banana to mungbean flour. Low BD would be beneficial
in the formulation of weaning foods (Ezeocha and Onwuka, 2010).
The results of swelling power indicated that the composite flours
caused slight aggregation of starch granules to different degrees
and subsequently affected the level of its exposure to water and its
swelling power. The high swelling index in sample F (50%
cowpea:50% sprouted pigeon pea flour) implies that it could be
useful in food systems such as spaghetti, noodles, etc., where
swelling is required. The water absorption capacity (WAC) of the
flour blends increased with increasing proportions of sprouted
pigeon pea flour, which suggest that, sprouted pigeon pea flour
may be rich in hydrophilic protein. Butt and Batool (2010) reported
that protein possess both hydrophilic and hydrophobic properties
which enables its association with moisture in foods. The WAC
values obtained in this study (1.33 to 1.70 ml/g) were higher than
the values (1.20 to 1.25 g/ml) reported by Arukwe et al. (2022) but
lower than (2.077 to 2.406%) reported by Arukwe et al. (2017). The
slight increase in oil absorption capacity with the increased
inclusion of sprouted pigeon pea flour observed in this study
indicates that the samples will be useful in food applications, such
as in bakery products, where flavour retention and improvement of
palatability is required. The low OAC of the flour blends might be
beneficial in preventing rancidity and extending shelf life of
products. The emulsion capacity decreased as the substitution of
cowpea with sprouted pigeon pea flour increased in the composite
flours. Decreasing emulsion capacity as the proportion of sprouted
pigeon pea flours increased suggest the dilution of rigid globular
protein which may be present in cowpea flour. Despite the
decreasing emulsion capacity of the flours, all composite flours
showed relatively good capacity of emulsion activity. The increase
in foam capacity observed with increased inclusion of sprouted
pigeon pea flour showed that the different proportions of the flours
may have affected the flexibility of the protein molecules differently.
Foams are used to improve texture, consistency and appearance
of foods (Akubor and Badifu, 2014). The values obtained in this
study are lower than 60% and 80% reported for wheat flour and
African breadfruit kernel flour respectively (Akubor and Badifu,
2014). Good foam capacity is a desirable quality for flours used for
the production of various products such as cakes, sponges, ice
creams, marshmallows, whipped creams, and bread (Atuonwu and
Akobundu, 2010). However, food ingredients with low foaming
capacity may suitably be applied in biscuits, crackers, and cookies
(Borja et al., 2013).

The proximate results showed that complementing cowpea flour
with sprouted pigeon pea flour samples significantly reduced the
moisture content of the samples and this implies increased shelf
stability of the moi-moi samples. However, the moisture contents
of the produced moi-moi samples were high, which indicates low
dry matter content (Adepoju and Etukumoh, 2014), thus, it is not
advisable to keep this product for a long time prior to consumption.
The moisture contents of the samples were above 10% which
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suggest increased chances of spoilage by microorganisms and
consequently reduced shelf life (Ariahu et al., 1999) at ambient
temperature (Offor, 2015). The result also revealed that the crude
protein, crude fibre and ash content of the samples followed the
same trend as they progressively increased with increasing level of
sprouted pigeon pea flour complementation. This result shows that
pigeon pea is a source of these nutrients. Also, sprouting has been
reported to enrich the nutritional profile of legumes and other crops
by reducing the concentration of antioxidant and increasing the
bioavailability of nutrient (Egounlety et al., 2002). Hence, the
increasing protein content of composite moi-moi samples
associated with increasing proportion of sprouted pigeon pea may
be due to the sprouting process. Furthermore, the increased
protein content of the composite moi-moi might contribute
significantly towards combating protein energy malnutrition. Protein
plays vital role in enzymatic catalysis, transport and storage of
molecules, immune protection, generation and transmission of
nerve impulse, control of growth and differentiation. The crude
fibre results obtained in this study increased with increasing level
of sprouted pigeon pea substitution and this implies that pigeon pea
is rich in fibre and the sprouting process also enhanced the fibre
content (Nwanekezi et al., 2017; Arukwe et al., 2022b). Dietary
fibres are indigestible and unabsorbed in the body. They provide
bulk to the gut which stimulates peristalsis and results in shorter
passage time and more frequent defecation (Ojo et al., 2014). It
acts to lower the concentration of low-density lipoprotein
cholesterol in the blood, possibly by binding with bile’s acids
(Ishiwu and Tope, 2015). The fat content significantly (p<0.05)
reduced with increase in sprouted pigeon pea inclusion. The low
fat content of the samples may result to increased keeping quality
due to reduced susceptibility to rancidity (Ikujenlola et al., 2013).
However, the samples may have reduced capability of serving as
a viable vehicle for fat soluble vitamins transport as well as
improving mouth-feel and palatability that fat provides compared to
the control sample (Coppin and Pike, 2011). The complementation
of sprouted pigeon pea in increasing order resulted to a
corresponding increase in the ash content of the samples. Pigeon
pea has been reported to be a good source of minerals such as
phosphorus, magnesium, iron, calcium, sulphur and potassium but
low in sodium (Kunyanga et al., 2013, Arukwe, 2020). Ash content
represents total minerals content in foods and thus, serves as a
viable tool for nutritional evaluation of mineral (Lienel, 2002).

The carbohydrate (CHO) content decreased with increased
substitution of sprouted pigeon pea in the blends. The CHO values
(44.64% to 46.32%) were higher than the values (15.87% -
34.72%) obtained by Akusu and Kiin-Kabari (2012) for moi-moi
produced from cowpea and soybean.

The mineral content of the moi-moi samples showed significant
increase with inclusion of sprouted pigeon pea flour to cowpea flour
in the production of moi-moi. The results revealed that calcium,
magnesium, potassium, sodium and phosphorus followed the
same trend of increase with rise in supplementation of cowpea with
sprouted pigeon pea. This suggests that sprouting increased the
mineral content in pigeon pea and consequently, the moi-moi
samples. Calcium is important in the body as it helps in the building
and maintenance of teeth and it plays a key role in our cells.
Calcium is necessary for growth and helps in calcification of strong
bones for optimal growth and development (Parr et al., 2012). The
increased magnesium content of the moi-moi is beneficial since
magnesium is a cofactor in more than 300 enzyme systems that
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regulate diverse biochemical reactions in the body, including
protein synthesis, muscle and nerve function, blood glucose
control, and blood pressure regulation (Aydin et al, 2010).
Magnesium is an essential component of all cells and is necessary
for the functioning of enzymes involved in energy utilization and it
is present in the bone (Ayuk et al, 2019). The increase in
potassium content as the proportion of sprouted pigeon pea
increased in the blends indicates the significance of sprouting and
the high potassium content of pigeon pea. Potassium is necessary
for the normal functioning of all cells. It regulates the heart beat and
ensures proper functioning of the muscles and nerves. However
excessive intake of potassium may upset homeostatic balance and
cause toxic side effects (Parr et al., 2012). The sodium content
increased with increasing proportion of sprouted pigeon pea in the
moi-moi, but the sodium content of the moi-moi samples are quite
low compared to the WHO recommendation. The values obtained
are < 2 g/day sodium (5g/day salt) in adults recommended by WHO
(2018). The low sodium content is advantageous since low sodium
diet has been reported to be beneficial in the prevention of high
blood pressure (Onwuka, 2018). It was observed that as the level
of pigeon pea addition increased, the level of phosphorous content
also increased. This implies that the composite samples could
provide valuable nutrient for bone formation. Phosphorus works
closely with calcium to build strong bones and teeth as they
combine to form calcium phosphate, the predominant mineral of
bone.

The sensory evaluation results showed that complementation of
cowpea with sprouted pigeon pea for the production of moi-moi
caused a decrease in all the parameters assessed. The decrease
may be attributed to the non-familiarity of pigeon pea use in moi-
moi which affected the rating. However, all the samples were
generally accepted judging from the 9-point hedonic scale, but the
moi-moi sample produced from 90 cowpea:10 sprouted pigeon pea
was preferred among the test samples.

Conclusion

This study has demonstrated the potential of cowpea and sprouted
pigeon pea in the production of moi-moi. The proximate analysis
showed that, increasing level of sprouted pigeon pea substitution
resulted to an increase in the amount of crude protein, crude fibre,
and ash of the moi-moi samples and reduction in moisture, fat and
carbohydrate contents. From the mineral analysis, phosphorous
was found to be the most abundant mineral present in the samples
followed by potassium. The mineral contents were positively
enhanced with the inclusion of sprouted pigeon pea. Sensory
analysis revealed that moi-moi produced from 90% cowpea and
10% sprouted pigeon pea was preferred among the test samples
by the panelists. The substitution of cowpea with sprouted pigeon
pea in moi-moi preparation is recommended to reduce pressure on
cowpea, create varieties, boost pigeon pea farming, and improve
food security in Nigeria.
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