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ABSTRACT

This study evaluated the effect of Enhanced Multilayer Solar Dryer on some physical properties of
ogi powder. The ogi was subjected to different variations inside the Enhanced Multilayer Solar
Dryer like fan application, no fan application, placement of tray (Topmost tray and middle tray) and
the kind of storage (thermal storage and no thermal storage). At all placement levels inside the
dryer, the moisture content and drying rate decreased significantly with an increase in drying time
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and temperature. The Bulk density follows a similar trend at all levels of variations in the dryers,
ranging from 0.64 to 0.74 g/cm®. The result shows that, sedimentation volumes were not influenced
by variations in the solar dryer and the values vary from 15 to 45 cm®. The titratable acidity ranges
from 0.79 to 1.07 g/L. It was observed in this research that, the Enhanced Multilayer Solar Dryer
had less or no impact on the Physico-chemical Properties of dried ogi and can be an alternative
use, especially in locations with limited access to electricity.

Keywords: Ogi; pH; solar dryer; temperature; total titratable acidity.

1. INTRODUCTION

“Ogi is a fermented starchy paste traditionally
obtained by submerged fermentation of some
cereals” [1]. “It is made from several cereal-
based feed stocks such as maize (Zea mays),
millet  (Pennisetum  typhoides), = Sorghum
(Sorghum bicolor), or Guinea corn (Sorghum
spacers)” [2] “It is a popular cereal food in West
Africa, especially in the Southern part of Nigeria,
where it serves as a staple food for many and is
commonly used as the first native food given to
babies at weaning, breakfast meal for adults and
food of choice for the sick and the elderly ones. It
also has its application in traditional medicine”
[3]. “Ogi is very critical to the diet of rural
communities in Southern Nigeria and garri were
the most frequently consumed fermented foods
in that area” [4]. “In Oyo state, Nigeria, for
instance, out of the total food processing
industries in the state, cereal grain processing
industries using maize as their raw material to
produce Ogi constitutes about 11.9% [5]. In
Nigeria, Ogi is prepared and consumed as
Akamu, Akassan or Koko among the Yorubas,
Ibos and Hausas, respectively” [6]. “However, it
is called Akosain Ghana [7]. In ancient times Ogi
was designed specifically to suit young children
during feeding. But later, it is consumed by all
groups of people” [8].

“‘Recently, there has been increasing in the
industrial production of this food in powdery form.
Ogi powder is often packaged in sachets and
sold for consumption. Dried Ogi are expected to
have a stable shelf life compared to wet Ogi” [9].
Still, little has been done on the associated bio-
deterioration fungi, which are majorly responsible
for the spoilage of this product and control
measures for its possible aflatoxin contamination.

Ogi is an important food for many people in
various parts of Nigeria and in some other West
African countries. “However, some of the
challenges facing the production of Ogi are
nutrient losses which occur at different stages of
its production (Awoyale et al. 2016), and its
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contamination by fungi”. “The storage time
significantly reduced the nutrient content of the
Ogi samples between week 0 and week 8; this
could be a result of the deteriorating activities of
the associated fungi in the Ogi powder” [10].
“Fungi, as saprophytic organisms, usually act on
food as substrate and deteriorate them in other
to absorb nutrients from them. Fungal
occurrences in dry store foods may be due to
their capacity to adapt and survive in dry
conditions” [11].

It is estimated that 20% of the world‘'s grain
production is lost after harvest because of
inefficient handling and poor implementation of
post-harvest technology. Grains and seeds are
normally harvested at a moisture level between
18% and 40%, depending on the nature of the
crop. These must be dried to a level of 7% to
11% depending on application and market need.
The length of time a cereal can be safely stored
will depend on the condition it was harvested,
and the storage facility being utilized. Grains
stored at low temperatures and moisture
contents can be kept in storage for longer
periods before their quality deteriorates.

Energy requirements (sun and wind) are readily
available in the ambient environment, and little
capital is required. This type of drying is
frequently the only commercially used and viable
method in which to dry agricultural products in
developing countries. The safer alternative to
open sun drying is a solar dryer. This is a more
efficient method of drying that produces better
quality products but also requires initial
investments. If drying conditions such as weather
and food supply are good, natural circulation
solar energy and solar dryers appear to be
increasingly  attractve as a commercial
proposition.

According to [12]; “Traditional drying, which is
frequently done on the ground in the open air, is
the most widespread method used in developing
countries because it is the simplest and cheapest
method of conserving food stuffs but possesses
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Fig. 1. The solar dryer
A — Flat Plate Solar Collector B — Parabolic Solar Collector (Heat Storage Chamber) C — Drying Chamber D — Air
duct Unit [14]

more disadvantages like the exposure of the food
stuff to rain and dust, uncontrolled drying,
exposure to direct sunlight which is undesirable
for some foodstuffs, infestation by insects, and
attack by animals. Numerous new or improved
drying technologies are currently at various
stages of development, and over 400 dryer types
have been cited in technical literature”
(Mujumdar et al. 2000). However, only about 50
types are commonly found in practice. The solar
dryer is suitable for food drying and evaporation
processing operations for food products as it will
help prevent products been dried from
contaminations and promote uniform and more
rapid drying. To make Ogi available all year
round, there is a need to remove its moisture
content to a safe level to maintain its quality and
shelf life for better consumption without
restrictions on the energy needed for the drying
process, thereby encouraging the involvement of
the rural communities in the production of
Agricultural products.

“Despite the ready availability of solar energy, its
continuous usage has not been fully explored yet
owing to the unpredictable nature of solar
energies, resulting in varying thermal insolation
at different times of the day” [13]. “Studies on the
solar intensity of different places on a typical day,
as reported by different researchers, show that
the day usually starts with low solar insolation (6
am-— 9 am), followed by high insolation (12 noon
—3 pm) and then by moderate insolation (4 pm -6
pm). Thus, attaining high temperatures,
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particularly during periods of low insolation, may
be difficult. If continuous drying requires to be
achieved, the solar dryer may be practically
inefficient at night when there is no solar
insolation. To effectively use solar dryers during
this period, suitable means of thermal energy
storage should be incorporated into the design of
a solar dryer” [14].

It is with this working principle of a solar dryer, as
shown in Fig. 1, which the investigation into the
performance evaluation on the physical
properties of ogi when subjected to different
conditions in the dryer was conducted. This study
was undertaken to know the unique
characteristics of Ogi Powder when subjected to
different conditions inside the solar dryer. This
has the potential to determine the possible
application of end-product suitability in Ogi
powder processing.

2. MATERIALS AND METHODS

The dried yellow maize (Zea mays) used in this
study was obtained from the local market in
Ibadan, Oyo state, Nigeria (Fig. 2). The maize
grains were gently cleaned, and foreign materials
were patiently removed, as shown in Fig. 3. The
sample was soaked for 78 hours at room
temperature (28+2°C). The soaked maize was
decanted, wetly milled, and wet sieved with a
muslin cloth of about 300 um pore size, and the
filtrate was allowed to sediment and ferment for
24 hrs to yield a wet cake known as “Ogi”. The
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wet cake was introduced to a screw press to
drain the moisture level to the minimum level and
dried using Energy Storage Enhanced Multilayer
Solar Dryer. The wet cake was subjected to
different variations at different tray levels in the
Energy Storage Enhanced Multilayer Solar drier,
as shown in Table 1. The dried samples were
pulverized using a locally made laboratory mill.
The samples were packaged in a polyethylene
bag and stored at ambient temperature for
further analysis. All the analysis was replicated,
and the data obtained were subjected to
statistical analysis.

2.1 Determination of Moisture Content

Twenty grams (20g) of dried Ogi was weighed
using a digital weighing balance (model no:
JA10002 and accuracy of 0.01 g) into a
previously weigh crucible and transferred into the
oven set at 105°C to dry overnight. The crucible
plus sample was removed from the oven and
transferred into desiccators, cooled for 60
minutes, and weighed [15]. The moisture content
of the samples used was determined and
computed using the relations (equation 1) used
by Kiin-Kabari et al. [16]:

Moisture content (MC) = {%}x 100 (1)
Where M; is the mass of the container, M, is the
mass of the container with the sample before
drying, and M3 is the mass of the container with
the sample after drying.
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2.2 Bulk Density

The bulk density of the dried Ogi was also
determined using the procedure of Petingco et al.
[17] was used with slight modification. A
specified amount of the powdered Ogi was put
into an already weighed (W) 25ml measuring
cylinder, it was gently tapped, and the volume
was noted. The new sample level on the
measuring cylinder was recorded in ml as (M).
The bulk density was computed as shown in
equation 2.

w

bulk density = ”

(2)
2.3 pH Determination

The dried Ogi was assessed chemically by
determining the pH of the dried Ogi according to
the method of Olaosebikan et al. (2016). 10 g of
the sample was added to 50 ml of distilled water
and stirred for 10 min. The pH of the sample was
determined by dipping the electrode of the Kent
pH meter in the mixture. Duplicate
determinations were made for all variations. The
pH meter was calibrated using pH 4.0 and 9.0
buffers.

2.4 Titratable Acidity

The titratable acidity (lactic acid-base) was
determined by titrating 0.1M NaOH against 20
mL prepared from 8 g of the dried Ogi diluted
with 80 mL of distilled water [18].
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Fig. 2. (a) shows the wet Ogi powder before drying and (b) shows the dried Ogi powder using
the ESEMSD
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Table 1. Variations of placement in the Energy Storage Enhanced Multilayer Solar drier
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S/IN Fan application Tray placement Storage

1 Fan applied Topmost tray Thermal storage

2 Fan applied Bottom tray Thermal storage

3 Fan applied Topmost tray No thermal storage
4 Fan applied Bottom tray No thermal storage
5 No fan applied Topmost tray Thermal storage

6 No fan applied Bottom tray Thermal storage

7 No fan applied Topmost tray No thermal storage
8 No fan applied Bottom tray No thermal storage

Maize
aking/steeping in distilled water for 72hrs
Decanting —— Steeping watc
Steeping grains with distilled water
Wet milling
Qgi slurry

|

Sieving
Souring forl24 hrs Over tails

Squeezing out excess water Bran

|

Ogi cake Discarded
Pulverizing

Drying with Solar dryer to a
constant mass

Dry milling

Ogi flour

Fig. 3. Flowchart used to produce Ogi powder

2.5 Sedimentation Volume 3. RESULTS AND DISCUSSION

The sedimentation volume was determined 3.1 Moisture Content

according to the procedure used by Deshmukh et

al. [19]. A 10g dry basis of Ogi powdered was The ogi before and after drying is shown in Fig.

weighed into a graduated 100 ml measuring
cylinder, followed by the addition of 100ml
distiled water. The content was mixed
thoroughly. The sediment volume was
recorded after 3 hours when the level became
constant.
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3. The moisture content of ogi produced from
yellow maize (Zea mays) subject to different
conditions in the Energy Storage Enhanced
Multilayer Solar Dryer decreased with an
increase in drying temperature and drying time
(Fig. 5). This is similar to the report of [20-26].
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The moisture decreased significantly (p<0.05) for
all drying temperatures. There were higher drying
rates at high moisture contents (Fig. 4). These
decreased rapidly with decreased moisture
content. The decrease in moisture content and
drying rate (Fig. 6) was non-linear, with an
increase in the drying period and Drying
temperature. This may be connected with the
migration of water within the Ogi and the
evaporation of moisture from Ogi into the air, as
reported by Bolaji et al. [26].

3.2 Bulk Density

The bulk density of the Ogi powders is presented
in Table 1. The value of the bulk densities ranged
between 0.64 and 0.76 g/cm These are similar
to the report obtained by Bolaji et al. [26] and
also similar to the report of Adegunwa et al. [1].
However lower when compared to durum wheat
blends [27]. “The variation in bulk density had
been reported to be influenced by the quantity of
starch and, most importantly, by the structure of
starch polymers. The bulk density values were
functions of both the density of powder particles
and the spatial arrangement of particles in the
powder bed” (International pharmacopeia, 2012).
“The decrease in bulk density may help reduce
transportation and packaging costs” [26].

3.3 pH of Ogi

The pH was examined in the range of 4.22 to
5.08, as shown in Table 1. The result obtained

H [nitial moisture content, wb (%)

was similar to the report of Akintayo et al. [28],
who reported a range of 4.91 to 5.56, and also
similar to a report by Frederick et al. [29], which
recommends an equilibrium pH value of 4.6 or
below as a safe pH for the preservation of
finished product this is because, the lower the
pH, the higher the level of acidity but slightly
better than those gotten. The pH of the solar-
dried Ogi reported was within the range of 4.6 to
5.1.

3.4 Titratable Acidity of Samples

The titratable acidity of all the samples during
fermentation ranges between 0.79 and 1.07 g/L
lactic acid (Table 2). As shown in Table 2. The
result obtained is similar to Bolaji et al. [30]. In
this research, the ogi were stored at different
temperatures, and the titratable acidity was
reported to range between 0.8 to 1.0 (g/L). The
higher titratable acidity indicates a better shelf-
life and an inhibition of the activities of
microorganisms [30].

3.5 Sedimentation Volume

“Sedimentation is an important determinant of
cooking quality” [26]. It was observed that the
Sedimentation volume determined was within the
range of 27.5 to 31.5, as shown in Table 1. This
result is similar to that of Bolaji et al. [26] it was
reported in their research that good
sedimentation volume ranges between 26 and 31
ml.

H Final moisture content, wb (%)

60
50
40
30
20
10
Fan, No Fan, No No Fan, No Fan, No Fan,No No Fan, No
Thermal Thermal Thermal Thermal Thermal Thermal Thermal Thermal
storage, storage, storage, storage, storage, storage, storage, storage,
Topmost Middletray Topmost Middletray Topmost Middletray Topmost Middle tray
tray tray tray tray

Fig. 4. The initial moisture content (before drying) of Ogi and final moisture content (after
drying) of Ogi
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Table 2. The Physicochemical Properties of dried Ogi powder

Variation Drying Drying Moisture Bulk density pH of Titratable Sedimentation
time temperature content, wb (%) (g/cm3) dried acidity volume
(hour) (°C) Ogi (g/L) (Cm3)

Fan, Thermal storage, Topmost tray 32 36.38 3.63 0.73 5.06 1.05 27.5

Fan, Thermal storage, Middle tray 34 31.72 5.48 0.73 4.33 1.07 45

Fan, No Thermal storage, Topmost tray 14 44.69 4.17 0.72 4.22 1.03 35

Fan, No Thermal storage, Middle tray 20 345 5.4 0.64 4.78 1.05 30

No Fan, Thermal storage, Topmost tray 54 34.61 4.8 0.76 4.24 0.86 45

No Fan, Thermal storage, Middle tray 80 31.87 5.2 0.71 5.08 0.79 30

No Fan, No Thermal storage, Topmost tray 18 44.23 3.73 0.74 4.49 0.87 15

No Fan, No Thermal storage, Middle tray 20 35.18 5.59 0.72 4.72 0.96 35

—&— Drying Time (hour) —— Drying Temperature (°C)

120
100
80
60
40
20
FAN, FAN, FAN, NO FAN, NO NO FAN, NO FAN, NO FAN, NONO FAN, NO
THERMAL THERMAL THERMAL THERMAL THERMAL THERMAL THERMAL THERMAL
STORAGE, STORAGE, STORAGE, STORAGE, STORAGE, STORAGE, STORAGE, STORAGE,

TOPMOST MIDDLE TOPMOST MIDDLE TOPMOST MIDDLE TOPMOST MIDDLE
TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY

Fig. 5. Graph showing the drying time and temperature of Ogi using solar dryer according to their variations
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—&— No Fan, Thermal storage, Topmost tray

Fan, Thermal storage, Topmost tray
No Fan, Thermal storage, Middle tray

== Fan, Thermal storage, Middle tray
0.3

0.25
0.2
0.15
0.1
0.05

—f— No Fan, No Thermal storage, Topmost tray
=>¢=Fan, No Thermal storage, Topmost tray
No Fan, No Thermal storage, Middle tray

Fan, No Thermal storage, Middle tray

L] e . o r% ::
= =) vig L) I

DRYING RATE (KG/HR)

-0.05 0 10 20

W

30
DRYING TIME, HOUR

40 50 60 70 80

Fig. 6. The rate of drying influenced by drying time of Ogi

4. CONCLUSION

The change in temperature and moisture content
had a considerable impact on drying Ogi using
the Energy Storage Enhanced Multilayer Solar
Dryer (ESEMSD). When the drying temperature
was raised, the drying time decreased. The
amount of water removed was greater at the
initial drying temperature. It was observed that
the soaking duration had little effect on the ogi's
physical characteristics. The amount of moisture
in the drained ogi and the drying temperature
was more closely related to drying behaviors.

Therefore, the Energy Storage Enhanced
Multilayer Solar Dryer (ESEMSD), compared with
other drying methods, can be an alternative,
especially in locations with limited access to
electricity, to ensure food preservation and
encourage a large production of ogi that meet
human satisfaction.

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Adegunwa MO, Alamu EO, Bakare HA,
Godwin PO. Effect of fermentation length
and varieties on the qualities of corn starch
(Ogi) production. Americ. J. Food. Nutr.
2011;1(4):166-170.

2. Ohenhen RE, lkenemoh MJ. Shelf stability
and enzyme activity studies of ogi: A corn
Meal Fermented product. America Journal

43

of Food Science and Technology. 2007;
2(5):162-174.

Ojokoh AO. A comparative study on the
effect of traditional and improved method
of fermentation in the production of ogi;
2009.

Aderiye JBI, Laleye SA. Relevance of
fermented food products in southwest
Nigeria. Plants Foods Human Nutrition.
2003;58:1-6.

Ajayi AO. Emerging roles for extension in
promoting sustainable rural environment;
lessons from Food Processing Cottage
Industries and their Wastes in rural Oyo
State, Nigeria; 2004.
Available:http://www.krcpubli5ers.com
jjornals/JHE/ JHE-16

Egwim E, Musa A, Yahaya A.
Nigerian indigeneous fermented foods;
process and prospects. Inbook: Mycotoxin
and Food Safety in Developing Countries;
2004.

Adegbehingbe KT. Fermented
sprouted and unsprouted maize for
Ogiproduction. Int. J. Adv. Res. 2013;
1(10):428-434.

Wasiu A, Busie M, Oladeji E, Abebe M.
Effect of packaging materials and storage
conditions on the degradation of
xanthophylls in yellow-maize ogi powder.
Journal of Food and Nutrition Research.
2016;4(8):522-527.

Bolaji OT, Oyewo OA. Temperature impact
on swelling power and solubility of ogi
powder produced from four indigenous
maize varieties. Annals. Food Sci.
Technol. 2017;18(1):20-28.


http://www.krcpubli5ers.com/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Durodola et al.; J. Eng. Res. Rep., vol. XX, no. Xx, pp. xx-xx, 20YY; Article no.JERR.97411

Jonathan Segun G, Bello Tunde S,
Asemoloye Michael D. Food values,
spoilage moulds and aflatoxin detection in
‘Attiéké’ (A Cassava Fermented Product).
J Microb Biochem Technol. 2017;9:244-
248.

Amusa NA, Ashaye OA, Oladapo MO.
Microbiological quality of Ogi and Soy-
ogi(a Nigerian Fermented Cereal Porridge)
widely consumed and notable weaning
food in southern Nigeria. A Journal of Food
Agriculture and Environment.
2005;3(2):81-83.

Madhlopa A, Jones SA, Kalenga Saka JD.
A solar air heater with composite absorber
systems for food dehydration. Renewable
Energy. 2002;27:27-37.

Olamide Durodola. Design and
performance evaluation of a multipurpose
conductive rotary dryer adapted for drying
ogi; 2022.
DOLl:https://doi.org/10.13140/RG.2.2.27692
.33923

Fagunwa OA, Aregbesola OA, Faborode
MO. Development of an energy storage
chamber to enhance solar drying of grain
at night. Journal of Engineering Research
and Reports. 2019;3(3): 1-10:Article
no.JERR.45548

Oginni OJ. Contribution of particle size and
moisture  content to flowability of
fractionated ground loblolly pine [Thesis];
2014.
Available:https://etd.auburn.edu//handle/10
415/4178

Kiin-Kabari DB, Akusu OM, Emelike NJT.
Fermentation of corn starch powder for the
production of “Ogi”. Journal of Food
Research. 2018;7:5. ISSN 1927-0887 E-
ISSN 1927-0895

Petingco MC, Casada ME, Maghirang RG,
Fasina OO, Chen Z, Ambrose RPK.
Influence of particle shape and contact
parameters on dem-simulated bulk density
of wheat. Transactions of the ASABE.
2020;63(6):1657-1672.
DOl:https://doi.org/10.13031/trans.13718
Tyl C, Sadler GD. Ph and titratable acidity.
In S. S. Nielsen (Ed.):Food Analysis.
Springer International Publishing. 2017;
389-406.
DOl:https://doi.org/10.1007/978-3-319-
45776-5 22

Deshmukh SS, Katare YS, Shyale SS,
Bhujbal SS, Kadam SD, Landge DA, Shah
DV, Pawar JB. Isolation and evaluation of

44

20.

21.

22,

23.

24,

25.

26.

27.

mucilage of adansonia digitata linn as a
suspending agent. Journal of
Pharmaceutics. 2013;2013:1-4.
DOl:https://doi.org/10.1155/2013/379750
Doymaz |. Drying behaviour of green
beans. Journal of Food Engineering. 2005;
69(2):161-165.
DOl:https://doi.org/10.1016/j.jfoodeng.200
4.08.009

Karim MA, Hawlader MNA. Drying
characteristics of banana: Theoretical and
experimental validation. Journal of Food
Engineering. 2005;70(1):35-45.
DOl:https://doi.org/10.1016/j.jfoodeng.200
4.09.010

Akpinar EK, Bicer Y. Mathematical
modelling and experimental study on thin
layer drying of strawberry. International
Journal of Food Engineering. 2006;2(5):1-
11.

DOl:https://doi.org/10.2202/1556-
3758.1045

Kingsly RP, Goyal RK, Manikantan MR,
llyas SM. Effects of pretreatments and
drying air temperature on drying behavior
of peach slice. International Journal of
Food Science and Technology. 2007
42(1):65-69.
DOl:https://doi.org/10.1111/j.1365-
2621.2006.01210.x

Erenturk S, Erenturk K. Comparison of
genetic algorithm and neural network
approaches for the drying process of
carrot. Journal of Food Engineering.
2007;78(3):905-912.
DOl:https://doi.org/10.1016/j.jfoodeng.200
5.11.031

Shi QL, Chang-Hu X, Ya Z, Zhao-Jie L,
Wang X. Drying Characteristics of horse
mackerel (Trachurus japonicus) dried in a
heat pump dehumidifier. Journal of Food
Engineering. 2008; 84(1):12-20.
DOl:https://doi.org/10.1016/j.jfoodeng.200
7.04.012

Bolaji OT, Oyewo AO, Adepoju PA.
Soaking and drying effect on the functional
properties of ogi produce from some
selected maize varieties. American Journal
of Food Science and Technology.
2014;2(5):150-157.

Deng L, Manthey FA. Flowability, wet
agglomeration, and pasta processing
properties of whole-durum flour: Effect of
direct single-pass and multiple-pass


https://doi.org/10.13140/RG.2.2.27692.33923
https://doi.org/10.13140/RG.2.2.27692.33923
https://etd.auburn.edu/handle/10415/4178
https://etd.auburn.edu/handle/10415/4178
https://doi.org/10.13031/trans.13718
https://doi.org/10.1007/978-3-319-45776-5_22
https://doi.org/10.1007/978-3-319-45776-5_22
https://doi.org/10.1155/2013/379750
https://doi.org/10.1016/j.jfoodeng.2004.08.009
https://doi.org/10.1016/j.jfoodeng.2004.08.009
https://doi.org/10.1016/j.jfoodeng.2004.09.010
https://doi.org/10.1016/j.jfoodeng.2004.09.010
https://doi.org/10.2202/1556-3758.1045
https://doi.org/10.2202/1556-3758.1045
https://doi.org/10.1111/j.1365-2621.2006.01210.x
https://doi.org/10.1111/j.1365-2621.2006.01210.x
https://doi.org/10.1016/j.jfoodeng.2005.11.031
https://doi.org/10.1016/j.jfoodeng.2005.11.031
https://doi.org/10.1016/j.jfoodeng.2007.04.012
https://doi.org/10.1016/j.jfoodeng.2007.04.012

28.

Durodola et al.; J. Eng. Res. Rep., vol. 24, no. 8, pp. 36-45, 2023; Article no.JERR.97411

reconstituted milling systems. Cereal
Chemistry. 2019;96(4):708-716.
DOl:https://doi.org/10.1002/cche.10167
Akintayo OA, Hashim YO, Adereti
AG, Balogun MA, Bolarinwa IF, Abiodun
OA, Alabi OF. Potentials of rice as a
suitable alternative for the production of ogi
(a cereal-based starchy fermented gruel).
Journal of Food Science; 2020.

DOI:10.1111/1750-3841.15334.

29.

30.

Frederick Breidt, Breidt F, Kathryn Kay,
Kay K, Jason Osborne J. Osborne,
Barbara Ingham, B. Ingham, Fletcher Arritt,
F. Arritt. Thermal processing of acidified
foods with pH 41 to pH 4.6.
Food Protection Trends. 2014;34:132-
138.

Bolaji OT. Effect of storage temperature on
the physicochemical properties of ogi.
Undergraduate Thesis; 2011.

© 2023 Durodola et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/97411

45


https://doi.org/10.1002/cche.10167
http://creativecommons.org/licenses/by/2.0

