
 

Page | 170  
 

FUDMA Journal of Agriculture and Agricultural Technology 

ISSN: 2504-9496 
Vol. 7 No. 2, December 2021: Pp.170-174  

 

PROXIMATE AND FIBER FRACTIONS OF SELECTED CEREAL HUSKS PROCESSED MANUALLY 

AND MECHANICALLY FOR RUMINANT PRODUCTION 

https://doi.org/10.33003/jaat.2021.0702.063  

*Abdurrahaman
1
, S. L., K. Shehu

2
, I. B. Salisu

1
, I. A. Gumel

1
 and Dahiru

3
 M.  

1Department of Animal Science, Federal University Dutse, PMB 7156 Dutse, Jigawa State-Nigeria 
2Itas Area Veterinary Clinic, Agric and Natural Resource Department, Bauchi State  

3Department of Animal Health and Production, Binyaminu Usman Polytechnic Hadejia.  

*Corresponding author email: abdurrahaman.sl@fud.edu.ng (+234803 923 6296) 

 

ABSTRACT 

This study was conducted to assess the proximate compositions and fiber fractions of some cereal husks processed 

manually or mechanically for feeding ruminants. Three Agricultural Development Programmes (ADPs) in Jigawa 

State were used for this study. In each of the three ADPs, three sampling sites were selected and five samples were 

collected making a total of ninety samples. The samples were taken to laboratory to determine their nutritional 

compositions. The cereal husks included sorghum husk, millet husk, and pearl millet husk. The result of the 

proximate analysis showed significant (p<0.05) differences among the treatments. Manually processed sorghum 

husk had higher crude protein content (15.31%) while manually processed pearl millet husks had the lower (9.30%). 

Manually processed millet husk had the higher crude fiber content (14.41%) and manually processed pearl millet 

husks had the lower value (12.52). Mechanically processed sorghum husks recorded higher Ether Extract (0.65%) 

while mechanically processed millet husk was lower (0.35%). Mechanically processed sorghum husk was higher in 

ash (5.20%) while manually processed pearl millet husks (3.18%) was lower and manually processed pearl millet 

husks recorded the higher nitrogen free extract (NFE) value (74.41%) and manually processed sorghum husks 

recorded the lower value (65.52%). On the value of acid detergent fiber (ADF) and neutral detergent fiber (NDF), 

manually pearl millet husk recorded the higher value (37.05% and 51.15%), while mechanically processed pearl 

millet husk recorded the lower value (25.60% and 46.40%). It can therefore be concluded that, based on the results 

of the proximate analysis of the collected samples, the result shows that the husks can be used to feed ruminant 

animals and provide better results.  
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INTRODUCTION 

Small ruminants occupy a substantial fraction of the 

livestock production in Nigeria due to their ability to 

utilize readily available and cheap fibrous feeds that 

are otherwise not consumed by humans and their 

monogastric counterpart. Key to their ability to 

utilize feeds of high fiber content is the existence of 

rumen fibro-lytic bacteria (Salami et al., 2019).  They 

form an important part of livestock for resource-

limited farmers as they can be raised with lower 

capital compared to other livestock (Moyo et al., 

2019). These animals significantly contribute to 

animal protein supply in Nigeria (Aruwayo et al., 

2019). However, the feed and feeding stuff supply for 

small ruminant production remain the major 

constrain to their production. It has been reported that 

feeding which constitutes about 60% to 65% of the 

total cost of animal production in Nigeria remains the 

major setback in ruminant production as they majorly 

depend on pastures whose supply varies with season 

(Dayo, 2009). There are a numerous number of plant 

residues that have the potential of being used as feed 

for ruminants. Amongst them are a wide range of 

plants that are unknown to the public domain and 

some that are underutilized mainly due to the lack of 

information regarding their feeding value (Salami et 

al., 2019). A preliminary study revealed that these 

plant residues are available during the periods of 

pasture scarcity. Thus, exploration of these plant 

residues will help not only in increasing the year-

round availability of forage base for livestock but 

also help in assuaging the difficulties animals and 

their owners go through during the period of feed 

scarcity (Price et al., 2020). To determine whether a 

forage crop can be a potential feed for a ruminant or 

not, requires the evaluation of its nutritional value. 

Feeding value and quality of forages as feed for 

ruminants can be assessed by determining chemical 

composition, intake, palatability, acceptability and 

digestibility (Gashaw and Defar, 2017).  

This study was therefore designed to evaluate the 

nutritional composition of cereal (i.e., pearl millet 

husk, Sorghum husk and millet husk) processed 

manually and mechanically for feeding ruminant 

animals. 

METHODOLOGY 

Study Area 

The study was conducted in Department of Animal 

Science Laboratory, Federal University Dutse, 

Jigawa State, Nigeria, 11.76°N 9.34°E 444m above 
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sea level, the state has an estimated land size of 

23,154 km
2 

(Google Earth, 2012). Situated within the 

Sudan Savannah vegetation zone, but there are traces 

of Guinea savannah in the southern part of the state. 

The state is characterized by a long dry season of 7-8 

months, mean annual rainfall ranges from 600 to 

1000mm with a peak in August, minimum and 

maximum temperatures of 12
0
C and 40

0
C, and 

relative humidity 40% to 78%. Lowest temperatures 

occur during the harmattan (November - February) 

and highest from March to June (Olofin, 2008). 

Sample and Sampling Procedures 

Multistage sampling techniques was employed in 

collecting the samples from the study areas. The three 

Agricultural Development Programs (ADPs) Zones 

of Jigawa state were selected purposely. Three 

sampling sites were selected from each of the three 

ADPs Zones for sample collection of the husks each 

based on cereals farming population. Finally, five 

samples were collected for each husk; Millet husk 

(T1), Sorghum husk (T2) and Pearl millet husk (T3). 

Making a total of forty-five (45) each for manually 

and mechanically processed cereals husks. The 

collected husks were cleaned by removing all debris 

materials. The samples collected were labelled as 

follows; 

 

 

Note: MCP: Mechanically Processed Husks, MNP: Manually Processed Husks 

Laboratory Analysis  

The cleaned samples were subjected to proximate 

analysis as described by Association of Official 

Analytical Chemist (AOAC), (2013) procedures for 

dry matter (%DM), crude protein (%CP), crude fiber 

(%CF), ether extract (%EE), nitrogen free extract 

(%NFE) and ash (%ASH). Fiber fractions were 

determined according to Van Soest, (2013) 

procedures for acid detergent fiber (ADF), neutral 

detergent fiber (NDF), carbohydrate (%CHY) and 

hemicellulose (HEMI). Energy was calculated using 

Pauzenga (1985) formula. Metabolizable energy 

(ME) Kcal/Kg = 37 * %CP + 81 * %EE + 35.5 * 

%NFE. 

Data Analysis 

Data generated from these studies were analyzed 

using One-way Analysis of Variance (ANOVA) 

procedure of Statistical Analytical System (SAS, 

2013). Significant treatment means were separated 

using least significant difference (LSD) at 5% level 

of significance. 

 

RESULTS  

Proximate Composition of Some Selected Cereal 

Husks 

The proximate composition of millet husk, sorghum 

husk and pearl millet were shown in Table 2. The 

values obtained indicated significant difference 

(p<0.05) among the treatments. Ash content ranges 

from 3.18-5.20%. Mechanically processed sorghum 

husk (T2) had the highest ash content (5.20 %) while 

manually processed pearl millet husk (T6) recorded 

the lowest value of ash content (3.18%). The 

moisture content values range from 4.53-6.08%.  The 

manually processed pearl millet husk (T5) had the 

highest moisture content (6.08%) while mechanically 

processed sorghum husk (T2) had the least moisture 

content (4.53%). The values of crude protein (CP) 

content range from 9.30-15.31%. Manually processed 

sorghum husk (T5) recorded the highest CP content 

(15.31%) as compared with that of manually 

processed pearl millet husk (T6). The sorghum husks 

processed mechanically had the highest dry matter 

content value of 95.50% (T2) while manually 

processed sorghum husk (T5) had the lowest dry 

matter content (93.90%). The highest crude fibre 

Table 1 Mechanically and Manually Processed Cereal Husks and their sources of collection 

Cereals Husks Treatment ADPs Sample Sites Number of samples  

 MCP 

Millet T1 Birnin Kudu 3 15 

Sorghum T2 Hadejia 3 15 

Pearl Millet T3 Kazaure 3 15 

 MNP 

Millet T4 Birnin Kudu 3 15 

Sorghum T5 Hadejia 3 15 

Pearl Millet T6 Kazaure 3 15 
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(CF) content (14.41%) was recorded in manually 

processed millet husk (T4) while manually processed 

pearl millet husk (T6) had the lowest CF content 

(12.52%). 

The values of ether extract content ranged from 0.35-

0.60%. The mechanically processed sorghum husk 

(T2) recorded the highest value (0.60%) while 

mechanically processed millet husk (T1) had the 

lowest ether extract values (0.35%). Nitrogen free 

extract (NFE) content ranged from 65.52-74.41%. 

Manually processed pearl millet husk (T6) had the 

highest NFE (74.41%) while manually sorghum 

processed millet husk (T5) had the lowest NFE 

(65.52%).   

 

Table 2 Proximate Analysis of Some Cereal Husks Processed Mechanically and Manually  

Treatments %Ash  %DM %CP %CF %EE %NFE 

Mechanically processed millet, sorghum and pearl millet husks 

T1 4.68
b 

94.55
b 

10.38
d 

12.60
c 

0.35
d 

71.99
ab 

T2 5.20
a 

95.50
a 

11.98
c 

12.84
c 

0.65
a 

69.34
bc 

T3 3.73
c 

94.75
b 

12.58
bc 

13.27
b 

0.55
bc 

67.48
c 

Manually processed millet, sorghum and pearl millet husks 

T4 4.33
b 

94.70
b 

13.67
b 

14.41
a 

0.50
bc 

67.11
c  

T5 4.43
b 

93.90
c 

15.31
a 

14.29
a 

0.45
cd 

65.52
c 

T6 3.18
a 

94.50
b 

9.29
d 

12.52
c 

0.60
b 

74.41
a 

SE+ 0.201 0.144 0.614 0.233 0.032 0.989 

 

The fibre fractions of millet, pearl millet and sorghum husks are shown in Table 3. The values of acid detergent fibre 

content ranged from 25.60 to 37.05%. The highest value (37.05%) was recorded in manually processed pearl millet 

husk (T6) while mechanically processed pearl millet husk (T3) had the lowest acid detergent fibre content (25.60%). 

The values of neutral detergent fibre content ranges from 46.40-51.15%. Mechanically processed pearl millet husk 

(T3) had the highest neutral detergent fibre (51.15%) while mechanically processed millet husk (T1) had the lowest 

neutral detergent fibre content (46.40%). On the values of carbohydrate content, the manually processed sorghum 

husk (T5) had the highest carbohydrate content (28.41%) while manually processed pearl millet husk (T6) recorded 

the lowest carbohydrate content (25.60%). The metabolized energy (ME) ranges from (2905.55-3034.26 Kcal/Kg) 

and hemicelluloses ranges from (10.85-25.55%).   

 

3 Table fiber fractions of some selected cereal husk processed manually and mechanically 

Treatments %ADF %NDF %CHY %HM ME (Kcal/Kg)  

Fiber fractions of some selected cereal husks processed mechanically 

T1 32.10
c 

46.40
c 

22.56
c 

14.30
c 

2936.83  

T2 30.80
d 

49.60
ab 

26.09
b 

18.80
b 

2957.48  

T3 25.60
e 

51.15
a 

24.89
b 

25.55
a 

2905.55  

Fiber fraction Manually processed millet, sorghum and pearl millet husks 

T4 34.50
b 

49.20
bc 

28.40
a 

14.70
c 

2928.88 
 

T5 37.05
a 

47.90
bc 

20.14
d 

10.85
d 

3034.26 
 

T6 34.50
b 

49.20
bc 

28.40
a 

14.70
c 

2928.88 
 

SE+ 1.064 0.526 0.873 1.434 12.427  

%ADF (acid detergent fibre), %NDF (neutral detergent fibre), %CHY (carbohydrate), %HM (hemicelluloses), ME 

(metabolized energy Kcal/Kg) 

 

DISCUSSION 

Development of a feed for ruminant production entails 

evaluation of proximate composition, fiber fractions, 

digestibility and performance efficiency as well as cost 

implications and conditions of application (Kassahun et 

al., 2012). The current study was conducted to evaluate 

the effect of different processing methods on proximate 

compositions and fiber fractions of some cereal husks 

which can potentially be used for ruminant feeding. The 

finding of this study revealed that processing methods 

can significantly influence the proximate composition 

of cereal husk. For instance, the crude protein content 

of pearl millet husk processed mechanically was about 

12.58% which was significantly higher than that of 

same millet husk which was manually processed 

(9.29%). This trend was observed not only in crude 

protein content but in the rest of the proximate 

compositions analyzed in this study. Moreover, the 
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finding of this study showed that processing method 

could improve the crude protein content of cereal husk. 

As most of the analyzed components were within or 

even above the normal range reported by different 

researchers (Ganesan and Rajauria, 2020; Chong et al., 

2019; Yesritha et al., 2019). The result of this study is 

in contrary to that of Hindrichsen et al. (2001) who 

reported that most crop residues were low in crude 

protein and high in fiber content. Studies have shown 

that, crude protein content of crop residues are 

influenced by many factors such as stage of growth, 

maturity and species or variety and soil types (Promkot 

and Wanapat, 2005). These factors may partially 

explain the reason for the differences in the crude 

protein content analyzed between this study and others. 

According to Ramon and Jorge (2005) the factors that 

contributed to low concentration of protein were the 

high levels of fiber. Abubakar et al. (2010) recorded 

lower values for DM 91.75 % and ADF 27.84 %, in this 

current study the value of DM ranges from (94.55 to 

95.50%) and ADF values ranges from 25.60 to 32.10%) 

in mechanically processed, while the value of DM in 

manually processed husks ranges from 93.90 to 94.70% 

and ADF value 31.20 to 37.05% in this research. DM 

intake is an important factor in the utilization of feed by 

ruminants and is a critical determinant of energy and 

performance in small ruminants. Minson (2000) 

recommended critical CP level of 7 %, below which 

feed intake of ruminants will be depressed, thus a 

combination of these feedstuffs in a compounded ration 

will appear ADF and NDF in these by-products showed 

that they are of better feeding quality than feeds with 

higher ADF and NDF contents. In this research, 

mechanically processed husks had the NFE value of 

(67.48 to 71.10%) while that of manually processed 

husks ranges from (65.52 to 74.41%) and the value of 

ether extract ranges from 0.35 to 0.65%, that is, the 

high value of ether extract is 0.65%. In view of the 

information obtained from this research, feeding 

livestock with mechanically processed sorghum husks 

in fattening business could give better result. 

 

CONCLUSION  

The study conducted that the selected cereal husk 

processed both mechanically and manually can sustain 

ruminant animal production and therefore farmers shall 

be advising to use it for better ruminant production.  
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