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Abstract 
This study investigated the effect of varying levels of urea-molasses 
treated rice husk (UMTRH) in the place of wheat offal on serum and 
haematological parameters of growing pigs. A total of 60 pigs of 18-20kg 
weight were used in the study. Pigs were allotted on weight equalization 
basis into five dietary treatments.  The pigs were randomly allotted into 
15 pens and each treatment contained 12 pigs consisting of 3 replicates of 
4 pigs each. The diets formulated consists of a standard basal diet 
Control; (wheat offal based without treated rice husk) and treated rice 
husk was used to replace wheat offal at 25, 50, 75, and 100% levels. Blood 
collection was done at the end of 8th week for serum and haematological 
analysis. Data obtained were subjected to one way analysis of variance. 
Pigs fed diet containing 25% UMTRH had highest (P<0.05) glucose 
(151.00 mg/l). Replacement of UMTRH at 100% resulted in highest 
(P<0.05) serum albumin (46.50 g/l), globulin (37.25 g/l) and total 
protein (83.75 g/l). The replacement of wheat offal with UMTRH at 25% 
increased (P<0.05) Packed cell volume (PCV) (50.50 %) and Red blood 
cell (RBC) (7.62 x1012/l) while those fed control diet had the lowest 
(P<0.05) PCV (38.17%) and RBC (5.67 x1012/l). The replacement of 
UMTRH at 75% increased (P<0.05) haemoglobin concentration (13.85 
g/dl). White blood cell (WBC) count (22.40 x109/l) was highest (P<0.05) 
for pigs fed diet with 100% UMTRH. Mean corpuscular haemoglobin 
concentration (MCHC) increased with replacement of UMTRH at 0 and 
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100%. Eosinophil count increased (P<0.05) with replacement at 25 and 
50% UMTRH in the diet of pigs while monocyte count was not 
significantly (P>0.05) affected by dietary UMTRH replacements. It was 
concluded that Urea-molasses treated rice husk can replace wheat offal in 
the diet of growing pigs up to 75% without detrimental effect on the 
serum and haematological parameters. 
Key words: Pigs, rice husks, urea-molasses, serum, haematology. 

INTRODUCTION 
Animal protein demand from pigs has intensified in recent times because sources like 

cattle, sheep and goats are not meeting up to the demand for animal protein owing to 

population growth and rise of per capita consumption [1]. The ruminants, coupled with 

their longer period of maturity, are not prolific and this has caused increased diversion 

to the production of short cycled livestock to meet up with the ever increasing demand 

pressure for edible meat [2]. Therefore attention has shifted to the production of 

animals that are highly prolific with short gestation period.  Pigs amongst the domestic 

animals are the most prolific capable of producing 10-12 piglets in every litter which 

can attain 68 kg in about 6-8 months and also with 60-80% carcass weight [3] Apart 

from being prolific and fast growing animals, pigs produces more live weight gain from 

a weight of feed than any other class of meat animals which makes them efficient feed 

converters to meat [4,5]. However, the production of pigs is militated by high cost of 

conventional feed ingredients used. The cost of most of the conventional feed 

ingredients have escalated beyond what the average farmer can afford to make profit 

[6]. Therefore cheaper non-conventional feed resources such as rice husk is needed to 

be explored in feed formulation for pigs [7].  

Rice is the most produced cereal all over the world, yielding about 720 million metric 

tons of paddy yearly, of which 20% is rice husk [8] Rice husk contains 8.58% crude 

protein, 13.37% crude fibre, nitrogen free extract 42.93% and metabolizable energy of 

2269.29kcal/kg [9]. This cheap agricultural by-product are however high in fibre and 

bulky which requires fermentation by the gut microbiota that affects colonization of 

bacteria [10]. Urea treatment is known as a technique for improving the quality of 

fibrous feed material in terms of increasing the nitrogen content [11]. Molasses, derived 

from sugar-rich crops are rich in constituents such as sucrose, glucose, fructose, 

minerals and pantothenic acid which renders it a product that increases palatability of 

diet and it also acts as readily available source of energy to the inhabiting microbes for 

better utilization [12].  
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Livestock animals are known to produce after what they consume and blood 

constituents serves to be indicators of the composition of ingested nutrients [13]. The 

examination of haematological blood parameters stands as one the means of 

investigating animal health and welfare [14]. In addition, the values of these parameters 

is a reflection of the feed ingredients which make up the diet in terms of quantity and 

quality [15]. Hence, this study was carried out to ascertain the effect of replacing wheat 

offal with varying levels of urea-molasses treated rice husk on the serum and 

haematological parameters of growing pigs. 

MATERIALS AND METHODS 
Experimental site and test materials 
The experiment was carried out at the Teaching and Research Farm of Yaba College of 

Technology, Epe campus (latitude 6.58oN, Longitude 3.98oE.) Epe-Ijebu Ode road, Epe 

Lagos [16].  Rice husk was procured from Lagos State rice processing factory at Itoikin 

and was properly sundried, milled using 2mm sieve and stored until when needed. Urea 

and liquid molasses were purchased from the Lagos State Agricultural Input Supply 

Services Epe  

Preparation of urea-molasses treated rice husk (UMTRH) 
Urea-molasses was prepared by mixing 2% urea thoroughly with 10% liquid molasses 

in 25 w/v litres of water. 100 kg of milled rice husk was added into the mixture of urea, 

molasses and water and stirred thoroughly in a plastic bowl to obtain urea-molasses 

treated rice husk (UMTRH). It was soaked for 5 minutes (11) then spread on polythene 

nylon, air-dried for 2 days and then oven dried at 65oC for 30minutes and then bagged 

for usage.  

Chemical analysis of test ingredients  

Samples of test ingredients (untreated rice husk (URH) and urea molasses treated rice 

husk (UMTRH)) were analysed for proximate constituents and fibre fractions by AOAC 

[17] and Van Soest [18] respectively.  

Experimental Animals and management 
Sixty unsexed breed (Landrace × Large white) growing pigs of about 18-20kg body 

weight (10 weeks old) were purchased from a reputable farm in Epe local government 

area of Lagos state. After arrival, recommended routine medication programs were 

strictly adhered to. They were allowed to stabilize for seven days and were fed diets 
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formulated to meet their nutrient requirements [19] before the commencement of 

feeding trial. 

Dietary treatments and Experimental design 
The pigs were randomly allotted on weight equalization basis into five (5) dietary 

treatments in a completely randomized design. The pigs were randomly allotted into 5 

dietary treatment contained 12 pigs each made of 3 replicates of 4 pigs each. Five 

experimental diets were formulated for the growing pigs (Table 1). A standard basal 

diet served as control while treated rice husk was used to replace wheat offal at 25, 50, 

75, and 100% replacement levels in a standardized grower pigs diet [19]. Pigs in each 

group were assigned to their respective experimental diets and the experiment trial was 

conducted for 8 weeks. During the experimental period, feed and water were provided 

ad-libitum. 

The dietary treatments are Diet1 (Control; 0% UMTRH replacement level), Diet 2 (25% 

UMTRH replacement for wheat offal), Diet 3 (50% UMTRH replacement for wheat offal), 

Diet 4 (75% UMTRH replacement for wheat offal) and Diet 5 (100% UMTRH 

replacement for wheat offal). 

Table 1: Gross composition of experimental diet for growing pigs (g/100g DM) 

 Replacement level of UMTRH 
Feed Ingredients (%) (0%) (25%) (50%) (75%) (100%) 
Maize 30.00 30.00 30.00 30.00 30.00 
Soybean meal 12.00 14.00 15.50 17.50 20.00 
Palm kernel cake 15.00 13.00 11.50 7.50 10.00 
Wheat offal 39.00 29.25 19.50 9.75 - 
TRH  - 9.75 19.50 29.25 39.00 
Bone meal 2.00 2.00 2.00 2.00 2.00 
Limestone 1.40 1.40 1.40 1.40 1.40 
*Vitamin/Mineral 
Premix 

0.10 0.10 0.10 0.10 0.10 

Sodium Chloride 0.30 0.30 0.30 0.30 0.30 
Lysine 0.10 0.10 0.10 0.10 0.10 
Methionine 0.10 0.10 0.10 0.10 0.10 
Total 100.00 100.00 100.00 100.00 100.00 

 
Analysed nutrients 
(%) 

     

Crude protein  17.67 17.51 17.20 17.05 17.60 
Crude fibre 14.43 13.68 12.95 12.19 11.75 
Ether extract 4.77 4.55 4.36 4.15 4.14 
Ash 
Energy(Kcal/g) 

3.22 
2560 

5.35 
2552 

6.50 
2496 

7.76 
2490 

8.97 
2483 
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*Vitamin/Mineral Premix: Vit. A. 5,500,000 (iu), Vit D3. 1500,000 (iu), Vit E. 10,000 

(mg), Vit.k3 1,500 (mg), Vit. B1, 1,600 (mg), Vit. B2 24,000 (mg), niacin 20,000mg, 

pantothenic acid 5,000mg vit B6 1,500mg, Vit. B12 10mg, folic acid 500mg, Biotin H2 

750mg, chlorine chloride 175,500 mg, cobalt 200mg, copper 300mg, iodine 1,000mg, 

iron 20,000mg, manganese 40,000 (mg), selenium 200mg, zinc 30,000mg, anti- oxidant 

1,250mg. 

UMTRH=Urea-molasses treated rice husk, TRH=Treated rice husk 
 
Blood collection and analysis 
At the end of 8th week of the experiment, blood samples were randomly collected from 

three pigs per treatment (1 per replicate). The blood were collected from the ear vein of 

each pig using a 2ml syringe and needle. The blood samples were collected into bottles 

containing ethylene diamine tetra acetic acid (EDTA), as anti-coagulant and another into 

plain bottles (without EDTA) for serum analysis. The samples in the EDTA bottles were 

investigated for packed cell volume (PCV), red blood cell count (RBC), white blood cell 

(WBC) and haemoglobin (Hb). The mean corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration (MCHC) and mean corpuscular volume (MCV) 

were calculated according to Bush [20] while those in plain bottles were used to 

investigate for serum total protein [21], albumin [22] glucose and globulin. 

 
Statistical analysis 
Data were subjected to one-way analysis of variance. The significant means were 

separated and compared using  [23] of  [24] at 5% level of probability. 

 

Statistical model 

Yij=µ+Ti+ +Ԑij 

Where 

Yij=Observed value of the dependent variable (output) 

µ=Population mean (Overall mean) 

Ti=Effects of dietary inclusion of UMTRH (i=0%, 25%, 50%, 75%, and 100%) 

Ԑij=Random error 

 

RESULTS AND DISCUSSION 

The proximate and fibre fractions of untreated rice husk and urea-molasses treated rice 

husk is presented in Table 2. 
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Table 2: Proximate and fibre fractions of untreated rice husk and urea- molasses 

treated rice husk 

Parameters (%) URH UMTRH 

   

Proximate composition   

Crude Protein  3.91 4.65 

Crude Fibre  34.28 34.20 

Ether Extract  3.65 3.11 

Ash  19.44 18.64 

NFE  26.17 26.38 

   

Fibre fractions   

Cellulose  41.42  36.83 

Hemicellulose  27.24 25.37 

Lignin 18.62 15.61 

Acid detergent fibre 19.43 22.33 

Neutral Detergent fibre                     49.57 45.93 

Acid detergent lignin 12.53 11.96 

URH: Untreated rice husk 

UMTRH: Urea molasses treated rice husk 

NFE: Nitrogen free extract 

 

Serum parameters of growing pigs fed diet containing UMTRH as replacement for 

wheat offal 

Serum parameters of growing pigs fed diet containing UMTRH as replacement for wheat 

offal is presented in Table 3. Serum components are sensitive to elements of toxicity in 

feeds and they can also be used to monitor protein quality of feeds [25]. The result 

shows significant (P<0.05) effect of dietary replacement of UMTRH on glucose. albumin 

and total protein.  Replacement at 25% UMTRH in diet of pigs resulted in highest 

(P<0.05) serum glucose. The increase in serum glucose of pigs is as result of urea 

molasses treatment rendering the glucose that was fiber bound more soluble to be 

available for digestion and utilisation. Blood parameters are good indicators of 

nutritional status and the changes in the parameters are being used to investigate the 

effect of nutritional factors in the diet [26].  Highest (P<0.05) values of albumin and total 

protein was observed for pigs fed diet containing 100% UMTRH compared to other 

treatments. The increase in albumin and total protein was due to nutrient enrichment 

as a result of urea- molasses treatment which has increased the nutrient availability 

through effective fibre degradation. This is in agreement with the report of [15] who 
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reported improvement in the total protein of primiparous gilts and pregnant sows fed 

diet with fermented rapeseed meal (FRSM) over those fed  diets without FRSM. The 

high total protein content also indicates efficient protein utilisation for proper building, 

repair and regulation of vital body functions [27]. Pigs fed diet containing 100% UMTRH 

also had the highest (P<0.05) globulin while those fed diet without UMTRH inclusion 

had the lowest (P<0.05) serum globulin. This suggests adequate nutrient absorption 

from diets even at this replacement level which means that in spite of high fibre content 

the nutrient profile of the diets were still sufficient. 

 

Table 3: Serum indices of growing pigs fed diets containing varying levels of urea 
molasses treated rice husk as replacement for wheat offal.   
 Urea-molasses treated rice husk 

replacement level 

   

Parameters 0 25 50 75 100 Normal 

range 

P-

value 

SEM 

Glucose 

(mg/l) 

101.83b 151.00a 89.50c 89.50c 83.10d - <0.001 0.47 

Albumin 

(g/l) 

44.33b 44.20b 43.20b 43.00b 46.50a *3.6-5.0 <0.001 0.39 

Globulin 

(g/l) 

20.27d 30.35c 34.50b 31.20c 37.25a ǂ2.8-4.1 <0.001 0.44 

Total Protein 

(g/l) 

64.60d 74.55c 77.70b 74.20b 83.75a *6.6-8.9 <0.001 0.39 

abcd Means on the same row with different superscript are significantly different 
(P<0.05) 
UMTRH: Urea molasses treated rice husk 
SEM: Pooled standard error of mean 
*=[28] ǂ =  [29] 
 
 
Haematological parameters of growing pigs fed diet containing UMTRH as 
replacement for wheat offal 
 
The effect of UMTRH on haematological parameters of pigs is presented in Table 4. The 

result shows significant (P<0.05) effect of UMTRH replacement on haematological 

parameters of pigs. The replacement of wheat offal with UMTRH at 25 and 75% in the 

diet of pigs resulted in higher PCV and haemoglobin (HB) respectively. The observed 
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higher PCV and HB obtained implies adequate nutrient uptake and it’s suggestive of the 

absence of anaemic condition. The increase in PCV and HB count of pigs suggests good 

nutrient profile of the diet with adequate protein content. The blood composition is a 

reflection of the constituents of ingested feed as it has measurable effects on blood 

parameters [13]. RBC count was highest (P<0.05) for pigs fed diet with 25% UMTRH 

and lowest for pigs fed diet without UMTRH. The increased RBC count obtained for pigs 

fed diet with 25% UMTRH suggests improved availability of nutrients for efficient 

erythrocyte formation. The values were also within the normal range which is an 

indication that diets supported normal haematological profile. Increase in WBC count 

was observed for pigs fed UMTRH at 100 % replacement level. The increase in leukocyte 

count may not necessarily mean impaired health status. High value of WBC in animals 

could be initiation of protective system processing for a well-adapted immune defense 

[30]. This also implies good health status of the pigs as increase in concentration of 

blood leukocytes indicates response to invading foreign organisms [31) Pigs fed diet 

containing 50, 75 and 100% UMTRH had similar MCHC with those fed diet without 

UMTRH. The similarity in MCHC indicates that replacement of wheat offal with UMTRH 

at these levels did not influence the haematological parameter negatively. The 

replacement of UMTRH in the diet of pigs irrespective of the level reduces the MCH and 

MCV. However the values were within the normal range [32] for pigs and this implies 

there is no occurrence of hypochramasia [33] and absence of macrocytic and 

hypochronic anaemia [34]. Neutrophil increased (P<0.05) for pigs fed diet with UMTRH 

inclusion at 0% while those fed diet with 100% UMTRH had reduced (P<0.05) 

neutrophil count. The increase in neutrophil count obtained for pigs fed diet without 

UMTRH inclusion could be as a result to invading foreign organisms. However, this is 

contrary to the report of [35] who reported increase in white blood cell differential 

count of pigs following dietary inclusion of fermented cassava peels supplemented with 

enzyme. Dietary replacement of  UMTRH at 25 and 50% level resulted in higher 

(P<0.05) eosinophil count The lymphocyte count was highest (P<0.05) for pigs fed diet 

containing 25% UMTRH while those fed diet with 0% UMTRH had the lowest (P<0.05) 

lymphocyte count. This increase does not translate to impaired state of health as 

leukocyte counts are indicators used as a measure for immune function [36]. Monocyte 

count was not significantly (P>0.05) affected by dietary inclusion of UMTRH for pigs. 
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Table 4: Haematological indices of growing pigs fed diets containing UMTRH as a 
replacement for wheat offal. 
 Urea-molasses treated rice husk 

replacement level 

   

Parameters 0 25 50 75 100 *Normal 

range 

P-

value 

SEM 

PCV (%) 38.17d 50.50a 42.70c 48.20b 44.50c 36-43 <0.001 0.44 

HB (g/dl) 11.47c 13.75ab 12.05bc 13.85a 13.15bc 9-16 0.002 0.42 

RBC (x1012/l) 5.67e 7.62a 7.45b 7.27c 7.01d 5-7 <0.001 12.27 

WBC (x109/l) 12.18e 17.50c 18.60b 17.30d 22.40a 11-22 <0.001 9.87 

MCHC (g/dl) 29.10a 26.65b 27.53ab 27.80ab 28.50a 29-34 0.004 0.40 

MCH (pg) 19.30a 16.58bc 15.60c 17.35b 16.95bc 17-24 <0.001 0.41 

MCV (fl) 62.85a 60.10c 55.35d 61.40bc 58.70cd 52-62 <0.001 0.41 

Neutrophil 51.27a 49.80ab 48.15b 44.25c 42.40d 20-70 0.000 0.40 

Eosinophil 

(%) 

1.67b 3.50a 3.50a 2.50ab 2.50ab 0-15 0.017 0.39 

Lymphocyte 

(%) 

49.20e 63.05a 59.20b 55.90c 52.30d 35-75 0.000 0.41 

Monocyte 

(%) 

1.17 1.50 2.00 2.00 1.50 0-10 0.565 0.42 

abcdeMeans on the same row with different superscript are significantly different 
(P<0.05) 
UMTRH= Urea molasses treated rice husk, SEM= Pooled standard error of mean, PCV= 
Packed cell volume, HB= Haemoglobin, RBC= Red blood cell, WBC= White blood cell, 
MCHC= Mean corpuscular haemoglobin concentration, MCH= Mean corpuscular 
haemoglobin, MCV= Mean corpuscular volume.  
* (32) 
 
 
CONCLUSION AND RECOMMENDATION 

CONCLUSION 

 The replacement of wheat offal with Urea-molasses treated rice husk at 25% in 
the diet of pigs increased serum glucose and dietary replacement of Urea-molasses 
treated rice husk up to 100% for pigs increased serum albumin, globulin and total 
protein. The replacement of wheat offal with Urea-molasses treated rice husk at 25% 
improved Packed Cell Volume and Red Blood Count of pigs while pigs fed diet without 
Urea-molasses treated rice husk had increased Mean Corpuscular Hemoglobin 
Concentration, Mean Corpuscular Hemoglobin and Mean Corpuscular Volume..  

RECOMMENDATION  

 Urea-molasses treated rice husk can replace wheat offal in the diet of growing 
pigs up to 75% without any detrimental effect on haematological and serum parameters 
because the values were within the normal range. It is hereby recommended that where 
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availability of wheat offal is challenged, Urea-molasses treated rice husk can be utilized 
in its place up to 75% level in grower pig’s diets.    
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