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Introduction
Cereals are the most widely consumed food crops in the world and play a vital role 

in human nutrition (Awika, 2011). They provide a major source of carbohydrates, 
proteins, vitamins, and minerals. In Africa, cereals such as maize, sorghum, and millet 
have been the staple foods for centuries (Macauley and Ramadjita 2015: Dendy, 1992). 
However, there are other indigenous cereals such as Digitariaexilis (white) and 
Digitariaiburua (brown) that are highly nutritious and are gradually gaining recognition 
for their potential in food security and nutrition (Abdul and Jideani 2019: National 
Research Council, 1996). Exilis and iburua are small grain cereals that belong to the 
family Poaceae and are predominantly grown in West Africa. These cereals have gained 
increasing attention due to their high nutritional value and their ability to grow under 
unfavorable conditions (Adoukonou-Sagbadja et al., 2006).

West Africa use 300,000 ha for acha cultivation and yields 600-700kh/ha G1 (180,000-
210,000 tonnes) (Chukwuet al., 2018). It grows well on poor, sandy or ironstone soils in 
areas of low rainfall. Acha is probably the oldest African cereal (Echendu, 2009). Its 
harvested 2-4 months after sowing. Acha is primarily cultivated in West Africa and is one 
of the oldest African cereal crops. According to the Food and Agriculture Organization 
(FAO) of the United Nations, global acha production in 2019 was estimated to be 
126,500 metric tons, with the majority (95%) produced in West Africa (FAO, 2021). The 
largest producers of acha in the world are Mali, Burkina Faso, and Guinea, with smaller 
quantities also produced in Senegal, Nigeria, and Togo (FAO, 2021).

In Nigeria, acha is grown in the northern part of the country, particularly in the 
states of Kebbi, Sokoto, Katsina, and part of Bauchi, Zamfara, and Kaduna (Jideani and 
Akingbala 1993)

Acha can be used for various purposes which include making local beverages, cook 
with legumes or vegetables, making of local drinks like gruel or pap. It is also use to 
prepare feeds for domestic animals and the husk is used as domestic fuel for cooking. 
It has greater Methionine (rich source of amino acid) content than other cereal protein 
(Ukimet al., 2012).

Despite the high nutritional value of exilis and iburua, their potential as a source of 
food and nutrition is still not fully explored, especially in terms of their proximate 
composition. It is one of the neglected plants in the world as people lack knowledge of 
its composition and its nutritional values, none availability of improved technologies the 
tinny nature of the seed and operations are done manually with zero mechanism. 
However, the research aimed at providing information on the proximate composition of 
exilis and iburua using 5 different accessions from Bogoro LGA of Bauchi state, Nigeria. 
In order to promote the consumption and utilization of these indigenous acha as a 
source of food, nutrition and most importantly to conserve the accessions.
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Materials and Methods
The study was conducted in the Chemistry laboratory of 

the Department of Science Laboratory Technology of 
Abubakar Tatari Ali Polytechnic Bauchi, Wuntin dada campus, 
Bauchi state Nigeria and Abubakar Tafawa Balewa University.

Bauchi state occupies a total land area of 49,119 km2 

(18,965 sq mi) representing about 5.3% 0f Nigeria’s total land 
mass and is located between latitude 9o 3ˈ and 12o 3ˈ north 
and longitudes 8o 50ˈ and 11o east. The state is bordered by 
seven states, Kano and Jigawa to the north, Taraba and 
Plateau to the south, Gombe and Yobe to the east and kaduna 
to the west.

Sources of acha and Sample Preparation

Acha samples were collected from local farmers in Bogoro 
Local government area of Bauchi state, which is located at the 
southern part of the state. A representative sample of the 
acha grains each was collected, and grind into a fine powder 
using a pistil and morta for the following:

Moisture content determination:
• 5 grams of the ground acha sample was weighed and was 

placed in a drying oven preheated to 105-110ºC for 24 
hours.

• After drying, the sample was removed and cooled in a 
desiccator before reweighing to determine the moisture 
content.

Ash content determination
• 2-5 grams of the ground acha sample was weighed and 

placed in a muffle furnace preheated to 550-600ºC for 
5 hours.

• After combustion, the sample was cool in a desiccator 
before reweighing to determine the ash content.

Crude protein determination:
• 1.0 grams of the acha sample was digested in concentrated 

sulfuric acid using the Kjeldahl method.
• The digested sample was distilled, the distillate in an acid 

(sulfuric acid) solution was collected, and titrated with 
sodium hydroxide to determine the nitrogen content.

• The nitrogen content was converted to crude protein 
using a conversion factor of 6.25.

Crude fat determination:
• The fat from the acha sample was extracted using a 

Soxhlet extractor and a suitable solvent (N-hexane).
• After extraction, the solvent was evaporated and the 

residue was weighed to determine the crude fat content.

Crude fiber determination:
• The soluble fiber from the acha sample was extracted 

using hydrochloric acid.
• The residue was weighed after combustion to determine 

the crude fiber content.

Carbohydrate determination:

• The carbohydrate content was calculated by subtracting 
the sum of the moisture, ash, crude protein, crude fat, and 
crude fiber from 100%.

Data analysis

Analysis of variance (ANOVA) was used to determine the 
mean of the proximate composition of exilisand iburua. t-tests 
was used to determine the significance difference between 
the nutritional composition of exilisand iburua.

Results and Discussion
Table 1. shows the mean values and standard deviations 

for each parameter. The moisture contents of the two varieties 
accounted for 6.88% for white acha (exilis) and 7.57% of 
brown acha (iburua) respectively; these suggested that acha 
loses a considerable amount of water during storage resulting 
in a longer shelf life. The total ash value of (exilis) and (iburua) 
were 0.40 and 1.63 similar range was reported within the 
range for sorghum, millet, oats and wheat (DayakarRao et al., 
2017). The crude fiber content for acha were (0.15 and 0.20% 
respectively), the findings is lower than the value of sorghum 
and maize but higher than the values of rice and millet (Ladan 
et al., 2018).

The crude fat value (1.68 and 1.95) is lower than the 
reported values reported by Ukim et al., 2021. The protein 
content of Digitaria exilis and Digitaria iburua were (8.59 and 
9.71%), is low compared to the findings of Ukim et al., 2021, 
and also low in rice, millet, maize and sorghum Carbohydrate 
content of acha (80.11-81.13%) is also higher than the findings 
of (Jocelyne et al., 2020).

Table 1. Mean proximate composition of Digitaria exilis and 
Digitaria iburua (mean ± standard deviation)

Parameters Digitaria exilis Digitaria iburua

Moisture content (%) 6.88±0.23 7.57±0.25

Ash content (%) 0.40±0.07 1.63±0.90

Crude fiber (%) 0.20±0.07 0.15±0.06

Fat content (%) 1.68±0.19 1.95±0.17

Protein content (%) 9.71±0.29 8.59±0.20

Carbohydrate (%) 81.13±1.01 80.12±0.72

Energy (Kcal) 378.48±1.05 372.29±1.01

Table 2, the t-test for moisture content yielded a p-value 
of 0.002, which is less than the significance level (alpha = 
0.05). Therefore, there is a significant difference in moisture 
content between Digitariaexilis and Digitariaiburua. According 
to relevant work (Kone, 2008), moisture content can vary 
significantly between different crop varieties due to genetic 
factors and environmental conditions.
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Table 2. t-test table showing whether there is significance difference or not between the parameters of Digitaria exilis and Digitaria iburua
Parameters Digitariaexilis Digitariaiburua t-value p-value Significant difference?
Moisture content 6.88 7.57 -4.4 0.002 Yes
Ash content 0.40 1.63 -5.1 0.001 Yes
Crude fiber 0.20 0.15 1.77 0.125 No
Fat content 1.68 1.95 -2.63 0.035 Yes
Protein content 9.71 8.59 4.34 0.002 Yes
Carbohydrate 81.13 80.12 1.22 0.256 No
Energy (Kcal) 378.48 372.29 2.11 0.072 No

The t-test for ash content resulted in a p-value of 0.001, 
which is less than the significance level. Hence, there is a 
significant difference in ash content between Digitaria exilis 
and Digitaria iburua. This finding aligns with studies by (Tekaet 
al., 2012), where they observed variations in ash content 
among different Digitaria species. The crude fiber yielded a 
p-value of 0.125, which is greater than the significance level. 
Therefore, there is no significant difference in crude fiber 
content between Digitaria exilis and Digitaria iburua. This 
result concurs with the research by (Ndolo and Beta 2014), 
where they found similar crude fiber content in different 
Digitaria species. Similarly the fat content accounted for 0.035, 
which is less than the significance level and it’s in agreement 
with the work of (Basseyet al., 2023), where they reported 
variations in fat content among different Digitaria species.

The protein content yielded 0.002, less than the 
significance level. The result concurs with the research of 
(Osman et al., 2019), where they found variations in protein 
content among different Digitaria species. The carbohydrates 
yielded 0.256, this finding aligns with the finding of (Kaptsoet 
al., 2015), where they reported similar carbohydrate content 
in different Digitaria species.

Conclusion
Based on our findings, there was a significant difference 

in moisture content, ash content, fat content, and protein 
content between Digitaria exilis and Digitaria iburua. However, 
there were no significant differences in crude fiber content, 
carbohydrate content, and energy content between the two 
species. These findings indicated that while some proximate 
composition parameters differ significantly between the two 
varieties, others remain similar. More research should be 
conducted to find out the proximate composition of different 
accessions of Digitariain Bauchi and in Nigeria at large for 
food security and conservation.
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