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Effect of Soaking Period on the Ogi Powder Produced from Sorghum
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ABSTRACT
Based on previous research works, it was necessary to investigate the effects of  varying steeping period on the quality 
of ogi powder. Sorghum grain steeped for 24, 36, 48, 60 and 72 h was processed into ogi making use of  the traditional 
method and subsequently dried at 55oC. The ogi powder obtained was analyzed for proximate composition, functional 
and pasting properties and consumer acceptability was also carried out. The results showed that the loose and pack 
bulk density ranged from 0.27 – 0.31 g/ml and 0.53 – 0.55g/ml respectively from all the steeping periods. Water 
absorption capacity was from 178 – 199 g/100 g. Linear relationship described well the increase in water and oil 
absorption in this study and the coefficient of  correlation (R2) was 0.988 and 0.814 respectively. Emulsion capacity 
increased from 19.40 – 21.25 g/100 g for all the steeping periods emulsion stability increased from 6.50 – 6.70%. 
Foaming capacity decreased from 15.05 – 13.10% for all the soaking periods. Swelling index was between 6.9 – 7.2 per 
cent for all the steeping periods 5.05 – 5.51 min respectively.  There was significant difference (p < 0.05) in the peak 
viscosity, final, trough, and set back viscosities. These pasting properties decreased with increase in soaking period.  
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Introduction
Sorghum (Sorghum bicolour (L) is the most extensively 
grown cereal crop in Nigeria (FAO 2005). 
Alongside maize forms major staple food for many 
of  the world’s poorest people and constitute a 
major source of  energy and proteins for millions 
of  people in Africa and Asia (Kohhar, 1986). 
The reports of  Olasupo et al. (1996) showed that 
sorghum contains 9.28%, 2.27%, 85.20%, 2.01%, 
and 1.27% for protein, fat. Carbohydrate, crude fibre 
and mineral salts respectively. Adeyeye and Ajewole 
(1992) reported that Sorghum is a rich source of  B- 
Complex vitamins.  Yellow – endosperm varieties 
of  sorghum contain B – carotene can be converted 
to vitamin A by the human body. Soaking is 
common method employed in the preparation of  
some indigenous food product of  which seems 
to be one of  the commonest fermented products 
from maize, sorghum and milled. Ogi is usually the 

first weaning food in Nigeria which is prepared 
from sorghum, fermented maize, millet or rice 
mash. The stages of  traditional ogi production 
include steeping (washing the grains, soaking in 
water for 24 – 72 h, wet milling and wet sieving) 
and souring (Sedimentation of  the filtrate for 12 – 
48 h) to obtain sour ogi (Odunfa and Adeyele, 1985; 
Onyekwere et al., 1989; Teniola and Odunfa, 2001).
The reason behind the soaking period is not still far 
and beyond matter of  softness and stiffness from 
general enquiries made from most ogi vendors, 
consumers and producers. However, indications 
of  possible effect of  these on the quality of  wet 
and dried ogi powdered from sorghum which is of   
great importance has not been researched on. This 
stands as a basic need in this work.   

Materials and Methods
Samples of  the red variety of  sorghum grains were 
obtained at Sabo market, Ikorodu, Lagos and taken 
to the crop science department of  the Lagos State 
Polytechnic, Ikorodu, for identification. About 
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10.8 kg of  the sorghum grains was divided into six 
(5) equal parts of  1.8 kg each, cleaned to remove 
all extraneous matter and soaked separately. The 
steeping periods for each part of  the soaked 
grains was 24, 36, 48, 60, and 72 h respectively.  
After steeping, the grains were then rinsed and 
wet milled using a plate mill. The paste obtained 
was then sieved through a muslin cloth with fine 
aperture and then allowed to sediment. The drained 
sorghum ogi was dried in the oven at temperature 
55oC considering the gelatinsation temperature.  
The dried ogi granules were then milled and sieved 
to obtain fine ogi powder, on which subsequent 
analysis were carried out. 

Functional properties 
Water absorption capacity was determined by 
the method described by Sathe et al., (1981). The 
foaming capacity and stability of  the samples were 
determined using method described by Kinsella, 
(1976). The procedure by Chou and Morr, (1979) 
was followed in the determination of  the emulsion 
capacity. Emulsion stability was also determined by 
the methods described by Mempha et al., (2007). 
This was determined according to the method 
described by Sathe et al., (1981) and Dispersibility 
was determined according to method described by 
Okaka and Potter, (1979). 

Pasting properties 
The pasting properties of  the ogi powders were 
determined using the Rapid Visco Analyzer.

Sensory evaluation
The ogi powder was reconstituted and made into 
porridge by addition of  equal amount of  water 
to form slurry and then stirred with hot water 
at 100oC under source of  heat. The ogi porridge 
was evaluated for taste, colour, texture, aroma 
and overall acceptability by a 30 member panelist 
selected from the public and academic environment 
based on familiarity and interest. The parameters 
were rated on a 9 point hedonic scale (1-9) where 9 
was liked extremely and 1, disliked extremely data 
for each parameter were reported as means of  30 
judgments. Analysis of  variance computed using 

SPSS 15 for each sensory attribute and the Duncan 
multiple range test was used to separate the means 
where significant difference existed.

Results and Discussion
The functional properties of  sorghum soaked at 
varying period are as shown in the Figure 1.

The result revealed that significant difference (p 
< 0.05) existed between the value obtained for 
loose and packed bulk density. The bulk density 
obtained in this work were within the range (0.57 
– 0.71 reported by Njintang et al. (2007) and 
greater than the value reported (0.43 – 0.49 g/
ml) by Tagodoe and Nip (1994). Water absorption 
and oil absorption increased with increase in 
steeping period. Water and oil binding behaviour 
may be a function of  several parameters including 
size, shapes, conformational characteristics, 
hydrophilic-hydrophobic balance in the starch 
molecule, lipids and carbohydrates associated with 
the proteins thermodynamic properties of  the 
system physicochemical environment solubility 
of  starch molecules and others (Chou and Morr, 
1979; Sathe et al., 1981). Osungbaro, et al., (2010) 
stated that water absorption is a good indication 
of  possibilities of  protein incorporation with the 
aqueous food formulations. The value obtained in 
this work for water and oil absorption capacity were 
less than the value obtained for varieties of  taro 
(WAC) values (270 – 375 g/100 g) and OAC (150 – 
180%) Njintang et al. (2007) The linear relationship 
describing the increase in water and oil absorption 
in this study is as shown in equation 1 and 2 with 
coefficient of  correlation (R2) 0.988 and 0.814. The 
Water absorption capacity is very applicable in the 
development of  ready to eat foods. Housson and 
Ayenor (2002) also reported that a high absorption 
capacity may assure product cohesiveness. Swelling 
power is a measure of  the hydration capacity of  
starch and is expressed as the weight of  centrifuged 
swollen granules, divided by the weight of  the 
original dry starch used to make the paste (Shimelis 
et al., 2006). The swelling power and solubility index 
for the ogi produced from sorghum 6.23 – 6.67(%). 
There was no significant difference (p < 0.05) 
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in the value obtained for swelling capacity. This 
indicated that steeping period does not have any 
significant effect on the swelling capacity of  dried 
ogi. This may be unconnected with the temperature 
of  drying (Adebowale et al. 2005).

The results as reflected in Table 1 shows the 
pasting characteristics of  the powders obtained 
from sorghum grains soaked for varying  periods 
of  soaking (24th  – 72nd h). There was significant 
difference (p < 0.05) in peak viscosity, final, 
trough and set back. These pasting properties 
decreased with increase in soaking period. The 
peak viscosity in this work were lower compared 
with values obtained by Fasasi, et. al, 2007 for  
blend of  maize and rice  and ogi produced from 
yellow maize and stored at -10 and 20oC (Bolaji, 
et al., 2011). The set back viscosity which is an 
index of  retrogradation (re-ordering) ranged from 
39.75 – 80.17RVU. Significant difference (p < 

0.05) existed between this values. Re-association 
between starch molecules of  ogi occurs resulting 
in the formation of  gel and thereby increasing the 
index of  retrogradation and entrapping water and 
therefore encourage syneresis. According to Fasasi, 
et al., (2007) the retrogradation may have nutritional 
advantage in producing nutrient-dense product that 
will require water addition. The range of  values of  
gelatinization temperature obtained in this study 
was lower compared with the value obtained  by 
Adeyemi (1983) for wet-milled ogi (77.10oC), 
Olasupo et al., (1996) for tiger nut flour (82.25oC, 
83.55oC), Liu, et al., (2003) for growth potato and 
Adeyemi (1983) for fufu flour. However, these 
were in the range of  pasting temperature obtained 
for rice grain (Liu et al., 2003). Rungnaphar and 
Suwapat (2008) for tapioca starch, fermented maize 
and rice and cassava-sorghum flour (Fasasi, et. al. 
2007; Osungbaro, et al., 2010).

Table 1:  Pasting properties of  Ogi Powders produced from sorghum grains soaked for varying periods

 24h 36h 48h 60h 66h 72h

Peak Viscosity (RVU) 192.67 145.58 135.00 140.00 168.17 155.83

Trough 1 (RVU) 150.42 104.08 98.42 102.67 113.00 122.17

Breakdown (RVU) 42.25 41.50 36.58 37.33 55.17 33.67

Final Visc  (RVU) 230.58 150.50 142.08  142.42 164.92 165.50

Set back  (RVU) 80.17 46.42 43.67 39.75 51.92 43.33

Peak time (MIN) 5.08 5.15 5.18 5.25 5.05 5.51

Pasting Temp oC 63.55 64.00 63.80 63.90 63.60 64.35

OCB-Oil absorption capacity
This may be unconnected with the drying 
temperatures, drying method and processing the ogi 
was subjected to before the experiment (Newport, 
1998) however, it may be advantageous in terms of  
energy cost (Fasasi, et al., 2007). The cooking time 
was in the range of  5.05 – 5.51 min. There was no 
significant difference (p < 0.05) in the cooking time. 
These values were higher compared with the values 
obtained  by Fasasi, et al., (2007), cocoyam varieties 
Mweta et al., (2008) and lower than  the value 

obtained for cassava-sorghum flour (Osungbaro, 
et al., 2010) however comparable with the value 
obtained by Bolaji, et al., 2011 for ogi produced 
from yellow maize. The pasting properties in these 
work except temperature were more than the values 
obtained for wheat, eniwa (HPS), baniwru (MPS) 
and Norin no (LPS) (Zaidul et al.,  2007).

The result for sorghum soaked for 24, 36, 48,60 and 
72 h is as shown in Table 2. Significant difference (p 
< 0.05) existed between soaked for 48 and 60 h and 
other sample compared 24, 36 and 72 h of  soaking 
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in terms of  taste, colour. The samples soaked for 48 
h was ranked best in terms of  texture with highest 
mean value of  8.00 and significantly different from 
the other sample. Sorghum soaked at 48 h was 

highly ranked in terms of  taste, colour and aroma 
and the overall acceptability was sorghum soaked 
for 48 h and was significant higher than consumer 
ranking for other samples.

Table 2:    Product acceptability test of  ogi soaked at different soaking  period

Sample/Steeping Taste  Colour Texture  Aroma Overall
Period

 24  6.87a + 0.57 6.97a + 0.76 7.20a + 0.76 7.10a + 0.76 7.53a + 0.68 

36  6.80a + 0.76 7.20b + 0.66     7.13a + 0.97 7.20a + 0.96 7.87a + 0.57

48  8.37c + 0.72 8.10c  + 0.70 8.00b  + 0.70 8.10c + 071  8.77b + 0.50

60  7.50b + 0.90 7.10b +  1.1 6.90a +  1.20 7.53b + 0.94 7.87a + 0.78

72 6.97a + 0.85 7.03a + 0.67 6.97a +  0.89 7.23a + 0.69 7.67a + 0.71

Samples with the same superscripts in the same row are not significantly different (p < 0.05).

Table 1: function properties of  dried ogi produced from sorghum 
Wcb = 5h + 173.2               R² = 0.988 
Ocb = 3.8h + 156.2            R² = 0.814 

WCB – Water absorption capacity

Emulsion capacity (g/100g)

Emulsion stability (g/100g)

loss bulk
density (g/ml)

Packed bulk
density (g/ml)

Foaming capacity %

Foaming capacity %

Swelling capacity %

Water absorption 
capacity (g/100g)

Oil absorption
capacity (g/100g)
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Conclusion
This study revealed that varying the steeping period 
could have significant effects on the water and oil 
absorption characteristics of  dried ogi. The various 
functional properties of  ogi suggest that it may 
find favourable inclusion in weaning foods earlier 
discussed, and that its present use as weaning food 
only is a gross under – utilization and oil absorption 
suggests possible utilization of  soaked maize starch 
under certain conditions. This investigation also 
revealed that ogi produced from sorghum can be 
processed into powder form and reconstituted 
before cooking; this could help to improve shelf  life 
of  ogi.  However, further studies should be carried 
out to investigate the shelf  stability of  the product. 
Studies should also be carried out to investigate 
the vitamin and mineral losses encountered during 
production of  ogi.
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