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Abstract  

Sorghum bicolor 

(Sorghum bicolor) is a 

crop that is widely 

grown all over the 

world for food and 

feed. The proximate, 

antinutrient and 

mineral composition 

of both dehulled and 
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INTRODUCTION 
Cereal products play a 

significant role in most 

countries and are 

staple foods for a lot of 

people worldwide. 

Sorghum (Sorghum 

bicolor) is one of the 

most important cereal 

crops in Africa and is 

uniquely adapted to 

sub-tropical and semi-

arid climatic condition 

of the continent. 

Sorghum is cultivated 

in the warmer climatic 

areas across the world. 

In West Africa, it is 

called guinea corn and 

the grain is considered 

a major source of 

nutrients and it is 

gluten-free (Shobha et 

al., 2008). Flat bread 

and thick and thin 

porridge (gruel/pap) 

are the most common 

indigenous food made 

from sorghum 

(Ajanaku et al., 2012). 

Sorghum is used 

primarily as animal  
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soaked sorghum food 

product (gruel) was 

determined using 

standard methods. 

There was a significant 

difference (P<0.05) in 

fiber and ash content 

but there was no 

significant increase 

(P>0.05) in crude 

protein, carbohydrate, 

lipid and moisture 

content when the 

dehulled sample was 

compared to the 

soaked sample. There 

was a significant 

decrease (P<0.05) in 

phytate and tannin 

content but the 

amount of nitrate and 

cyanide did not change 

significantly (P>0.05) 

when the dehulled 

sample was compared 

to the soaked sample. 

Sodium, phosphorus, 

potassium, calcium 

and magnesium levels 

increased significantly 

(P<0.05) in the 

dehulled sample, while 

the level of zinc and 

selenium did not 

change significantly. 

Dehulling is a more 

efficient processing 

method for 

preparation of 

sorghum food product 

(gruel).

 

eed and industrial raw material in most countries of the world, but in 

Africa it is used as human food (Khalil et al., 2014). This crop sustains 

the lives of poorest, rural people as such improvement in production, 

availability, storage, utilization and consumption of this crop will 

significantly contribute to their household food security and nutrition 

(FAO, 2009). 

The nutrient composition of sorghum indicates that it is a good source of 

energy, protein, vitamins, carbohydrate and minerals such as 

phosphorous, potassium, magnesium and trace elements particularly iron 

and zinc in varying quantities (Afify et al., 2011). The composition of 

sorghum from different sources may vary because of many factors such as 

the nature of hybrid, soil and climatic condition (Walls and Blessin, 2009). 

The presence of antinutritional factors such as phytic acid and tannin 

affects the nutritional quality of sorghum. Phytic acid can readily form 

insoluble complexes with metal ions present in food rendering them 

unavailable for use by the body (Persson et al., 2008). Tannins complexes 

with protein which reduce its digestibility, inactivates proteases and 

amylases and cause growth retardation (Jambunathan and Mertz, 2003). 

Nutritional quality of cereals and legumes can be improved using various 

food processing methods such as soaking, fermentation, germination and 
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cooking. It can also contribute to the alleviation of micronutrient 

deficiencies, increase their palatability and effectively utilize its full 

potential as human food (Michaelsen et al., 2008). Dependence upon cereal 

grains to provide energy and protein requirements of human in developing 

countries is increasing, hence raising the overall nutritional value of cereal 

grains has become increasingly important. Nigeria accounts for about 65-

75% of total sorghum production in West Africa (FAO, 2011). Lack of 

awareness on the health benefits and absence of appropriate processing 

technologies to produce healthy and shelf-stable flour/products has been 

the major limiting factor in utilization of sorghum for diversified food uses 

and development of value added products. Soaking and dehulling are the 

most common processes used in the preparation of gruel (kunu) in our 

community, these methods are used in order to improve the taste of the 

gruel without understanding how these processes affect the nutrient 

composition of the cereal. This necessitated the need to embark on this 

research; to compare how these processing methods affect the nutrient 

and antinutrient composition of a white sorghum variety (Farafara) which 

is widely consumed in Sokoto.  

 

MATERIALS AND METHODS 

Sample Collection 

A white variety of sorghum (Farafara) was obtained from Sokoto Main 

Market and identified at the Department of Biological Sciences, Sokoto 

State University, Sokoto.  

 

Processing of Sample 

For soaking, sorghum grains was soaked in water for 12 hours with a ratio 

of 1:10 w/v after which the water was discarded. The grains were rinsed 

with water, wet milled and then sieved using a muslin cloth, the residue 

was discarded and the slurry obtained was allowed to settle, the 

supernatant was discarded and the sediment left was used to make the 

gruel (kunu) for analysis.  

For dehulling, the grains was dehulled using mortar and pestle, a little 

amount of water was used to aid the removal of the pericarp, the removed 

pericarp was separated from the grains. The grains were rinsed with water, 
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wet milled and then sieved using a muslin cloth, the residue was discarded 

and the slurry obtained was allowed to settle, the supernatant was 

discarded and the sediment left was used to make the gruel (kunu) for 

analysis.  

 

Preparation of Gruel (Kunu) 

The method described by Omole and Ighodaro (2012) was adopted with 

slight modification for preparation of gruel/kunu. The sediment (250 g) 

was constituted with cold water to a suitable consistency. It was 

reconstituted with hot boiling water at 100oC to form gruel (kunu). 

 

Chemicals and Reagents 

All chemicals used were of analytical grade and purchased from standard 

manufacturers. 

 

Proximate Analysis 

Proximate analysis was carried out in duplicates to estimate moisture, 

crude protein, crude fibre, lipid, ash, and carbohydrate contents of the 

samples. 

i. Moisture content determination: the moisture content was 

determined using the conventional method (AOAC, 1998). 

ii. Ash content determination: the furnace incineration gravimetric 

method recommended by AOAC (1998) was used in the 

determination of the ash content 

iii. Crude fibre determination: the recommended method of the 

Association of Official Analytical Chemists (AOAC) was used for 

the determination of crude fibre. 

iv. Lipid content determination: continuous solvent extraction in a 

soxhlet reflux apparatus was used for determination of lipid 

content as described by James (1995).  

v. Crude Protein determination: the protein content of the samples 

was determined by the micro-kjeldahl method as described by 

James (1995). 
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vi. Carbohydrate determination: the carbohydrate content was 

determined using the arithmetic difference method as described 

by James (1995).  

 

Determination of Mineral Contents 

Calcium and Magnesium were estimated by EDTA titration method as 

described by Jenness (1953). Sodium and Potassium were estimated by 

Flame Photometry as described by Ojeka and Ayodele (1995). For 

Selenium and Zinc contents in the samples, 2g each of the samples was 

digested with nitric acid. After digestion, the volume was made up to 100 

ml in a polypropylene container. The analysis was done using Atomic 

Absorption Spectrometry (AAS) as described by AOAC (1998). The amount 

of phosphorus in the sample was estimated using tin (II) colorimetric 

method as reported by IITA (1988). 

 

Antinutrients Tests 

Ferric chloride test as described by Van-Burden and Robinson (1981) was 

used for estimation of tannin. Nitrate was estimated using the method 

reported by IITA (1988). Cyanide was determined according to the method 

of Bradbury et al. (1991). The phytate in the sample was estimated using 

the procedure described by Ola and Obah (2000).  

 

Statistical Analysis 

Results are presented as mean ± SEM and the difference between the data 

sets was analyzed using students T-test with (P<0.05) considered 

significant. 

 

RESULTS AND DISCUSSION 

The effect of processing on proximate composition of dehulled and soaked 

sorghum (Farafara) food product (gruel) is presented in Table 1 

Table1: Proximate Composition of Dehulled and Soaked Sorghum Food 

Product (Gruel) 

Parameters (%) Dehulled Soaked 

Moisture  82.33±0.001a 82.35±0.001a 

Ash 0.76±0.001a 0.45±0.001b 
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Crude Fibre 0.56±0.001a 0.83±0.001b 

Crude protein 4.23±0.001a 4.19±0.001a 

Lipid 0.34±0.001a 0.45±0.001a 

Carbohydrate 11.78±0.001a 11.73±0.001a 

Values are presented as mean ± standard error mean of duplicate 

measurement. Mean values with different superscript letters in rows are 

significantly (p<0.05) different. 

 

From the result of the study, the moisture content of the dehulled sample 

(82.33±0.001%) was non significantly (P>0.05) lower than the soaked 

sample (82.35±0.001%). This could be because both samples were 

prepared to the same consistency. There was a significant (P<0.05) 

increase in ash content in the dehulled sample (0.76±0.001%) which was 

(0.45±0.001%) in the soaked sample. The ash content is an indication of 

mineral content of a sample (Jimoh and Abdullahi, 2017). Afify et al., 2012 

reported that soaking of sorghum grains resulted in significant reduction 

of ash content. Mubarak (2005) reported significant decrease in ash 

content of Mung bean seeda after germination and cooking. The crude fiber 

content decreased significantly in the dehulled sample (0.56±0.001%) 

which was (0.83±0.001%) in the soaked sample. The pericarp of sorghum 

has high crude fiber (Onesmo, 2011). Crude fibre adds bulk to food which 

facilitates bowel movements (peristalsis) and prevent many 

gastrointestinal diseases in man (Adeola et al., 2017). The lipid content 

decreased in the dehulled sample 0.34±0.001% which was 0.45±0.001% 

in the soaked sample which agrees with Onesmo (2011) who stated that 

most of the lipids of sorghum are located in the scutellum and therefore 

can be reduced when kernels are decorticated and degermed. There was 

no significant difference in protein and carbohydrate contents of both 

samples. The result obtained agrees with Odusola et al. (2013) who 

reported that sorghum contains majorly carbohydrate and Afify et al. 

(2012) who reported crude protein decreases after treatment (soaking, 

germination, cooking and fermentation). Raihanatu et al. (2011) reported 

that processed sorghum are important sources of calories and proteins. 

Proteins are essential for normal growth and development of children 

since they help the body to synthesize new tissues and repair worn out 
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tissues. They are also components of hormones and enzymes (Adeola et al., 

2017). 

The effect of processing on antinutrients content of dehulled and soaked 

sorghum (Farafara) food product (gruel) is presented in Table 2. 

 

Table 2: Antinutrients Composition of Dehulled and Soaked Sorghum Food 

Product (Gruel) 

Antinutrients 

(mg/100g) 

Dehulled Soaked 

Tannin 1.99±0.001a 2.35±0.001b 

Nitrate 3.20±0.001a 3.16±0.001a 

Phytate 12.43±0.001a 13.74±0.001b 

Cyanide 0.004±0.001a 0.004±0.001a 

 

Values are presented as mean ± standard error mean of duplicate 

determination. Mean values with different superscript letters in rows are 

significantly (p<0.05) different   

Phytate and tannin decreased significantly (P<0.05) in the dehulled 

sample 12.43±0.001 mg/100g, 1.99±0.001 mg/100g when compared to 

the soaked sample 13.74±0.001 mg/100g, 2.35±0.001 mg/100g 

respectively, while no significant change was observed in the cyanide and 

nitrate content. The reduction in phytate in the dehulled sample may be 

due to the removal of the seed coat which often contains tannins and phytic 

acid (Awika et al., 2003). Phytic acid and tannins inhibit absorption of 

nutrients in the body which is a major drawback of sorghum (Nwosu, 

2010). Phytic acid in the hulls of nuts, seeds, and grains prevents the 

absorption of calcium, magnesium, iron, copper, and zinc because it has a 

strong binding affinity for divalent minerals (Idris et al., 2009). Cyanide 

was found in trace amounts in the samples. This work is in agreement with 

previous studies which reported that, processing of cereals depletes their 

tannin content (Dykes and Rooney, 2007; Kavitha and Parimalavalli, 

2014), which is one of the first factors identified as a cause of low protein 

digestibility in sorghum. Tannins can bind proteins and render them 

indigestible by proteases (Dykes and Rooney, 2007) and it can also interact 

with proteases (Elyas et al., 2002) and amylases (Aviara et al., 2010) and 
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inhibit their activity. Tannin also has the ability to bind to starch granules 

making the resultant starch-tannin complexes resistant to amylases 

(Dykes and Rooney, 2006).  

The effect of processing on some minerals content of dehulled and soaked 

sorghum (Farafara) food product (gruel) is presented in Table 3. 

 

Table 3: Mineral Composition of Dehulled and Soaked Sorghum Food 

Product (Gruel) 

Minerals(mg/kg)                                     Dehulled Soaked 

Sodium 12.73±0.001a 10.23±0.001b 

Potassium 149.89±0.002a 132.65±0.025b 

Calcium 14.68±0.001a 9.54±0.001b 

Magnesium 98.08±0.002a 76.94±0.001b 

Phosphorus 185.65±0.001a 152.34±0.002b 

Selenium 0.033±0.001a 0.037±0.0001a 

Zinc 1.51±0.001a 1.43±0.001a 

Values are presented as mean ± standard error mean of duplicate 

determination. Mean values with different superscript letters in rows are 

significantly (p<0.05) different   

 

 The calcium, sodium, potassium, magnesium and phosphorus content of 

the soaked sample was significantly (P<0.05) lower than the dehulled 

sample. However, the reduction was non significant (P>0.05) in the 

amount of selenium and zinc. Decreased level of minerals in the soaked 

sample may be as a result of nutrients loss attributed to the leaching of 

soluble minerals and other nutrients into desired solution as proposed by 

Afify et al. (2012). Phosphorus and potassium were found to be 

predominant. Abulede et al. (2006) reported that potassium was the most 

abundant mineral in gruel prepared from maize and gruel from guinea 

corn. Potassium is an important mineral that functions as an electrolyte 

and helps in regulation of nerve signals, fluid balance and muscle 

contractions. Magnesium is essential in many body processes because it 

acts as a cofactor in many enzymatic reactions. Calcium and potassium are 

for strengthening of bones (Alemu, 2009).  
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CONCLUSION 

Sorghum can be easily obtained and processed. It has nutritional values 

and can be an important diet to people in improving their nutritional status 

using the appropriate processing methods. The result of this study 

revealed that phosphorus and potassium are the major minerals in the 

samples, but in lower concentrations in the soaked sample and with 

carbohydrate and protein as the predominant proximate 

content. Dehulling in this study has been found to reduce antinutrients and 

increase the level of some minerals. Thus, dehulling is a more efficient 

processing method for the preparation of gruel/kunu, it can serve as an 

inexpensive source of protein in weaning food for infants and a convenient 

food for people recovering from sickness because it is easily digested. 
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