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Abstract

A study on the nutritional potential of rice husk treated with or without molasses was carried out using 25 West African
Dwarf (WAD) bucks. Five experimental diets were formulated such that; 0, 1, 2 3 and 4% molasses were incorporated in goat
diets and were fermented for 5days before being fed to 25 WAD bucks of 5 replicates per treatment in a Completely
Randomized Design experiment for 84 days. Results showed that, dietary treatments had significant (P<0.05) influences in all
the parameters observed. Diet 5 had the highest crude protein (11.29%CP) and least crude fibre (26.51% CF). However, the
dietary ash varied from 11.29% (Diet 5) to 19.84% (Diet 1). The mineral contents (Ca, P, Mg, K) of the diets progressively
increased with increased inclusion of molasses and were adequate to support the growth of goats. The highest values were
recorded in Diet 5 except for sodium which declined across the treatment. The anti-nutrients contents observed in this study
were least in Diet 5 with exception of phenol which had the highest value (23.66%). Dry matter intake (DMI) varied from
466.86g/day (Diet 5) to 452.47g/day (Diet 1). Meanwhile, CPI increased with increased molasses in the diet. Bucks fed Diet 5
had the best mineral retention values and best daily weight gain (68.00g/day) as (6.86) feed gain ratio was the least.
Consequently, treatment of rice husk with molasses at 4% inclusion level could improve the general performance of WAD

bucks without any adverse effect on their health status.
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Introduction

Rice is grown on every continent except Antarctica
region and covers 1% of the earth’s surface. It is a primary
source of food for billions of people and ranks second to
wheat in terms of area and production (FAO, 2002). During
milling of paddy, about 78% of weight is received as rice,
broken rice and bran, while the rest 22% of the paddy is
received as rice husk (Aderolu et al, 2007), the highest
quantity of this by-product has not been used to its
maximum, which serves as a nuisance to public health in
terms of pollution because majority of these wastes are being
burnt. But if this large quantity of rice husk being produced
can be channelled into animal feeding, it will not only
reduce the cost of production of ruminant but will also serve
as an alternative to the major nutritional limitation often
encountered in feeding ruminant in the tropics with poor
quality and quantity of feed available during the extended
dry season, and this will in turn increase the protein intake of
Nigerians which is presently very low. Traditionally, rice
husk has been used as ingredient in ruminant and poultry
feeds but the problem of low nutrient digestibility, high
silica/ash content and abrasive characteristics are the
limiting factors in its utilization. According to Aderolu et al.
(2007) rice husk is composed of 96.4%DM, crude protein
(2.0-3.6%), oil (8-12%), crude fibre (39-48%) and ash (15-
22%). Rice is a good source of carbohydrate, calcium,
protein, phosphorus and iron. Most of the nutrients and
minerals in rice are concentrated in the outer brown layers
known as husk and germs. The mineral content of rice husk

has been shown as 0.04% calcium, 0.06% phosphorus
(Omotola and Tkechukwu, 2006).

However, anti-nutritional factors (ANFs) can have
beneficial or deleterious effects on organisms consuming
them. These compounds are known to inhibit nutrient and
mineral availability and absorption by animals. But ANFs at
tolerable levels, do not exert adverse effects in ruminants
because they are degraded in the rumen (Cheeke and Shull,
1995). But then, molasses is a good source of trace minerals,
the protein and vitamin level is quite low. It is used often to
stimulate eating, to reduce dustiness in feeds, as a pellet
binder, and when fortified with a nitrogen source, as a
ruminant feed known as a liquid protein supplement
(Figueroa and Ly, 1990). Fermentation and bread leavening
(using yeast) can help to break down phytic acid due to the
activation of native phytase enzymes, reducing the number
of phosphate groups. Baker's yeast is the common name for
the strains of yeast commonly used as a leavening agent in
baking bread and bakery products, where it converts the
fermentable sugars present in the dough into carbon dioxide
and ethanol. Baker's yeast is of the species Saccharomyces
cerevisiae, which is the same species (but a different strain)
commonly used in alcoholic fermentation, which is called
brewer's yeast. Baker's yeast is also a single-cell
microorganism found on and around the human body (Tony,
2013). Haematology, being a branch of medicine devoted to
the study of blood, blood-producing tissues and diseases of
blood could be a good indicator to detect various blood
diseases and determine the health status of an animal. Thus,
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this study concerns itself on the nutritional qualities of
different levels of molasses treated rice husk on anti-nutrient
and mineral utilization by goats; and their concomitant
effects on their health status.

Materials and methods
Study Area

The research was carried out at the Small Ruminant
Unit of the Teaching and Research Farm, Federal University
of Technology, Akure (Latitude 7° 18” and Longitude 5°
10’E) (NMA, 2014) while the chemical analyses were
carried out at the Nutrition Laboratory of the Department of
Animal Production and Health of the same University.

Collection and processing of feed ingredients

Rice husk was collected from rice milling industry in
Ogbese, Ondo State, Nigeria and molasses were sourced
from a reputable feedmill industry in Ibadan, Oyo State,
Nigeria. Common Salt and yeast are purchased at open
market in Akure, Ondo State. Rice husk were divided into
five (5) portions, then were mixed with molasses at 0%
(control), 1%, 2%, 3% and 4% respectively and were
fermented for five (5) days to degrade the fibre content.

Fermentation process

Each portion of the thoroughly mixed rice husk and
graded levels of molasses were packed in an air-tight
container lined with polythene nylon/bag and sealed for five
(5) days to enhance anaerobic biochemical reactions.

Procurement and Adaptation of WAD Bucks

A total number of twenty five male West African Dwarf
bucks of 1 - 2 years of age with an average live-weight of
12.99 + 0.08kg were purchased from an open market in
Itaogbolu, Akure North Local Government Area, Ondo
State. The goats were quarantined and acclimatized for a
period of twenty-one (21) days during which routine
managements like feeding of concentrate and grasses. The
animals were stabilized and vaccinated against Peste-Petit de
Ruminante (PPR / Kata) using Tissue Culture Rinderpest
Vaccine to confer immunity on the bucks at the rate of 1ml
per animal, treated against ecto- and endo- parasites using
ivermectin and were also treated against infections using
broad spectrum antibiotics - oxytetracycline LA® at the rate
of 1ml per 10kg body weight of animal.

Diet Formulation

Five experimental diets were formulated such that
molasses were incorporated in the rice husk based-diets at 0,
1, 2, 3 and 4% respectively (Table 1).

Table 1. Gross composition of experimental diets fed to
WAD buck

Ingredient (%) Dietl Diet2 Diet3 Diet4 Diet5
Rice Husk 96.00 9500 94.00 93.00 92.00
Molasses 0.00 1.00 2.00 3.00 4.00
Salt 1.00 1.00 1.00 1.00 1.00
Yeast 3.00 3.00 3.00 3.00 3.00
Total 100.00 100.00 100.00 100.00 100.00

Experimental Animal and Management

The twenty five (25) WAD bucks were assigned to five
(5) dietary treatments of five (5) replicate. The animals were
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housed individually in pen measuring 1.8 x 0.5m. An
acclimatization period of 7 days was allowed before
commencement of data collection. Animals were fed the
experimental diets early in the morning (8:00am) and
supplied potable water (ad [libitum) throughout the
experimental period of eighty-four (84) days. The daily feed
intake was determined by deducting the leftover from the
quantity supplied.

Growth Performance

The animals were weighed before the commencement
of the experiment and were repeatedly weighed weekly in
the morning before feeding to observe any weight change
using spring balance (hanging scale).

Blood Collection

Blood sample of about 10ml was collected from each
animal through the jugular vein puncture at the end of the
experiment. Blood coagulation was prevented by the
addition of little quantity of Ethylene Diaminetetra Acetate
Acid (EDTA) into the bottle where the blood was collected
and another bottles were used to harvest the blood serum.
The whole blood were used for haematological studies
(PCV, WBC, MCHC etc) while the serum were used for
biochemical (Total protein, Globulins, Aspartate
Aminotransferase etc) and mineral (Ca, P, Na, etc) analysis
according to Cork and Halliwell, (2002).

Faecal and urine collection

Total faeces voided were collected in the morning
before feeding and watering during last 7 days of the
experiment. The faeces was weighed fresh and 10% of the
total faeces collected from each animal was taken and oven
dried at 105°C for 48 hours to determine the moisture
content of the faeces. The faecal sample was thoroughly
mixed and milled to pass through a 2mm sieve and sealed up
in polythene bags. These were all stored in at room
temperature until required for analysis. Urine was collected
in a bucket placed under the cages, into which 25% of
concentrated H,SO,4 was added to immobilize ammonia from
being volatized from the urine. The volume of urine expelled
by each animal per day was recorded. 10% of the total urine
excreted by each animal was collected and subjected to
chemical analysis.

Digestibility trial

Apparent digestibility of the diets was calculated as
difference between nutrient intake and excretion in the
faeces expressed as percentage of nutrient intake while
nitrogen retained by the animals was calculated as difference
between nitrogen intake and nitrogen excreted.

The nitrogen free extract (NFE) was calculated as
%NFE = 100- (%MC + %CP + %CF + %EE + %Ash).
Meanwhile, the gross energy (G.E.) of the diets was
determined by the methods of Ekanayake et al. (1999) as
follows: G.E. (KJ/100gDM) = %CP x 16.7 + %lipids x 37.7
+ %CHO x 16.7.

Proximate analysis of feed, faeces and urine

Air-dried sample of feed sample and feaces from all the
experimental bucks were analysed for proximate, anti-
nutrients and minerals composition according to AOAC
(2002) procedures.
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Table 2. Nutrient composition of the experimental diets fed to WAD bucks

Nutrients (%) Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Dry matter 92.91° 92.62° 92.08° 91.18° 90.58° 3.03
Crude Protein 6.88° 7.47¢ 8.49° 9.99" 11.29° 0.02
Crude Fibre 30.99° 29.52° 28.71¢ 27.88° 26.51¢ 0.04
Ether Extract 4.14° 4.894 5.30° 5.37° 5.65° 0.03
Ash 19.84° 19.54° 17.25° 14.33° 11.29¢ 0.03
Nitrogen free extract 31.06° 31.20° 32.33% 33.61° 35.84% 0.85
Gross energy (KJ/100gDM) 13.12° 13.21% 13.62° 13.96" 14.43° 1.08

2" Mean values within rows with different superscripts are significantly different (P<0.05)

Table 3. Anti-nutrient and mineral composition (%) of experimental diets fed to WAD buck
Parameters (%) Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Alkaloid 5.54° 5.11° 4.56° 4.079 3.69° 0.04
Oxalate 0.63° 0.54° 0.45° 0.45° 0.364 0.02
Phenol 16.75¢ 16.94¢ 17.54° 19.67° 23.66° 1.12
Phytate 21.42° 20.67° 18.84° 17.30¢ 16.48° 1.07
Saponin 5.72° 5.02° 472 4.42° 3.15° 0.05
Tannin 0.08* 0.07° 0.06° 0.06° 0.05¢ 0.01
Minerals
Calcium 0.16° 0.26° 0.28° 0.29° 0.32¢ 0.02
Phosphorus 1.72° 2.01° 2.08° 3.11° 3.63° 0.03
Sodium 0.60° 0.52° 0.42° 0.41° 0.29¢ 0.01
Magnesium 0.45¢ 0.70° 0.71° 0.89° 0.95 0.02
Potassium 1.21¢ 1.36° 1.67° 1.91° 1.99° 0.01

%<~ Mean values within rows with different superscripts are significantly different (P<0.05)

Blood analysis

Blood samples collected via the jugular vein puncture
(Frandson, 1986) at the end of the experiment from the
animals to analyse for both haematological and biochemical
components. Blood samples were taken into separate bottles
containing anti-coagulant for haematological studies and the
other with anti-coagulant free bottle from which was
harvested for biochemical analysis. Whole blood count
(PCV, RBC, WBC, Hb, Lymphocytes etc) analysis of the
blood samples were carried out immediately after blood
collection while the serum biochemical (Serum TP, globulin,
albumin, AST etc) analysis was carried out according to
standards methods of Merck’s Veterinary Manual (1979).

Experimental design and statistical analysis

The experimental design was Completely Randomized
Design and all data obtained were subjected to one—way
analysis of variance (ANOVA) and significant differences
means were separated using Duncan New Multiple range
Test using SAS (2008).

Results

Nutrient composition of the experimental diets fed to WAD
bucks

The proximate composition of the experimental diets fed
to West African Dwarf bucks was presented in Table 2. All
the parameters observed were significantly (P<0.05)
influenced by the dietary treatment. Diet 1 had the highest dry
matter content of 92.91%, though statistically (P>0.05) similar
to Diets 2 and 3. The crude protein (CP) content of the diets
increased with increased inclusion levels of molasses in the
diets. 11.29%CP was the highest value recorded for Diet 5
which varied significantly from other diets. Crude fibre of the
diets decreased with increased level of molasses and ranged
from 26.51% (Diet 5) to 30.99% (Diet 1). The ether extract
content was highest in Diet 5 (5.65%) while the ash content of
the diets ranged from 11.29% (Diet 5) to 19.84% (Diet 1). The
nitrogen free extract (NFE) value was highest in Diet 5

(35.84%). The gross energy (G.E.) content of experimental
diets ranged from 13.12 KJ/100gDM (diet 1) to 14.43
KJ/100gDM.

Anti-nutrient and mineral content of the experimental diet
fed to WAD bucks

The anti-nutrients and mineral content of the
experimental diets fed to WAD bucks was presented in Table
3. Result showed all the anti-nutrients determined were
statistically (P<0.05) influenced by the inclusion levels of
molasses. Alkaloid content decreased with increased levels of
molasses. The highest value (5.54%) was recorded for diet 1
and the least in diet 5. The oxalate content of the experimental
diet was least in diet 5 (0.36%). The phenol content of diets
progressively increased with increased molasses inclusion and
was highest (23.66%) in diet 5. Though, values observed for
diets 1 and 2 were statistically (P>0.05) similar. The phytate
level of the experimental diets reduced across the treatments,
diets 1 had the highest value (21.42%) but Diet 5 had the
lowest value (16.48%). The tannin content reduced as the
molasses content increased. Diets 5 had the lowest value
(0.05%) and Diet 1 that had the highest value (0.08%).

All the minerals elements observed increased with
increased inclusion level of molasses with the exception of
sodium which retrogressed accordingly. The calcium content
positively increased across the treatments. The values ranged
from 0.16% (Diet 1) to 0.32% (Diet 5). Phosphorus content of
diet 5 (3.63%) was the highest value. The sodium content of
the diets was least in Diet 5 (0.29%) and highest in Diet 1.
The magnesium and potassium contents of Diet 5 (0.95 and
1.99%) was the highest and least in Diet 1 (0.45 and 1.21%)
respectively. Though, the potassium contents of Diets 4 and 5
were statistically (P>0.05) similar but numerically differs.

Nutrient Intake (g/day) of WAD goats fed the Experimental
diets

Table 4 presented the nutrient intake by the WAD bucks
fed experimental diets. All parameters observed were
significantly (P<0.05) influenced by the dietary treatment.
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Table 4. Nutrient intake (g/day) by WAD bucks fed experimental diets
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Nutrients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Dry matter 452.479 455.69° 463.06° 463.19° 466.86° 2.12
Crude protein 32.53¢ 36.75¢ 42.71° 50.75° 57.69° 1.02
Crude fibre 149.91% 145.28° 141.40° 140.62¢ 134.46° 1.01
Ether extract 19.13° 23.02¢ 25.62° 26.27° 28.87° 1.03
Ash 96.60° 96.11% 86.74% 72.77° 57.67¢ 0.02
Nitrogen free extract 150.21°¢ 152.48° 161.57° 169.68° 182.09* 1.05
Gross energy(KJ/100gDM) 63.89° 65.00° 68.51" 70.91° 84.10° 0.04

2" Mean values within rows with different superscripts are significantly different (P<0.05)

Table 5. Anti-nutrient intake (g/day) of WAD goats fed the experimental diets
Antinutrients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Alkaloid 26.87° 25.04° 22.83¢ 20.57¢ 18.76° 0.10
Oxalate 3.07° 2.66° 2.26° 2.284 1.83° 1.04
Phenol 81.57° 83.00¢ 87.22¢ 100.03° 120.40° 0.50
Phytate 104.30° 101.69° 94.76° 87.88¢ 84.21° 4.01
Saponin 27.81% 24.69° 23.72¢ 22.48¢ 16.07° 0.02
Tannin 0.40° 0.33° 0.30° 0.30° 0.26° 0.01

“b<~Mean values within rows with different superscripts are significantly different (P<0.05)

Table 6. Nutrient digestibility (%) of WAD goats fed experimental diets
Parameters Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Dry matter 76.02° 79.42¢ 81.08° 84.43° 88.01° 1.73
Crude protein 78.15° 81.07¢ 84.72° 87.81° 91.42° 3.81
Crude fibre 73.02° 75.44¢ 78.12° 80.02° 83.06° 5.10
Ether extract 68.17° 71.15¢ 74.81° 77.88° 81.13% 0.02
Nitrogen free extract 74.04° 77.12¢ 79.14° 82.08° 84.92° 0.04
Gross energy 83.41° 84.23¢ 84.89° 85.79" 86.47° 0.57

25¢=Mean values within rows with different superscripts letters are significantly different (P<0.05)

The DM intake (DMI) by WAD bucks ranged from
452.47g/day to 466.86g/day (Diet 5). Bucks fed Diets 3 and 4
were statistically (P>0.05) similar but the numerical values
varied slightly. The CP intake (CPI) of the bucks fed the test
diets increased with increased inclusion level of molasses
across the treatments and the values ranged from 32.53g/day
(Diet 1) to 57.69g/day (Diet 5), the bucks fed diet 5 had the
highest intake (57.69g/day). As the CPI increases, the CFI
decreases. The CFI of the diets was highest in Diet 1
(149.91g/day) and least in Diet 5 (134.46g/day). The intake of
ether extract increased as the molasses content of the
experimental diets increased. The WAD bucks fed Diet 5 had
the highest intake value (28.87g/day) which varied
significantly (P<0.05) from bucks fed other diets. The highest
ash intake was recorded in Diet 1 (96.60g/day), though
statistically (P>0.05) similar to bucks fed Diet 2 (96.11g/day).
The nitrogen free extract (NFE) intake increased across the
treatments, the NFE intake was highest in Diet 5
(182.09g/day) and least in Diet 1 (150.21g/day).

Anti-nutrient intake of WAD Bucks fed experimental diets

The anti-nutrient intake of WAD buck fed the
experimental diets was presented in Table 5. The antinutrient
intake by the experimental animals were significantly
(P<0.05) influenced by the dietary treatment. The least
alkaloid intake was observed in bucks fed Diet 5 (18.76%)
and highest in those fed Diet 1. Oxalate intake decreased with
increased inclusion level of molasses and the highest intake
(3.07g/day) was reported for bucks fed Diet 1. Highest phenol
intake (120.40g/day) was observed in the bucks fed Diet 5 and
least in those fed Diet 1. The intake of phytate, saponin and
tannin decreased as the molasses level increased but there was
significant variation in the values obtained. Meanwhile, WAD
bucks fed Diet 5 had the least values (84.21, 16.07 and
0.26g/day) recorded accordingly.

Nutrients digestibility of WAD bucks fed experimental diets

The Table 6 presented the apparent digestibility co-
efficient values of WAD buck fed the test diets. Result
showed that the test diets were well digested and were
significantly (P<0.05) by the dietary treatments. Diet 5 had
the highest recorded digestibility values for all the nutrients.
The dry matter digestibility (DMD) values increased as the
molasses inclusion increased. The highest DMD value was
observed in bucks fed Diets 5 (88.01%). The crude protein
digestibility of WAD bucks fed Diet 5 had the highest value
(91.42%) and least value was observed in those fed Diet 1
(78.15%). The crude fibre digestibility of WAD bucks was
highest in bucks fed Diet 5 (83.06%) and least in those fed
Diet 1 (73.02%). The ether extract digestibility was lowest in
bucks fed Diet 1 (68.17%) and highest in those fed diet 5
(81.13%). The nitrogen free extract digestibility values
ranged from 74.04% (Diet 1) to 84.92% (Diet 5 which was
the highest). The gross energy digestibility varied from
83.41% (Diet 1) to 86.47% (Diet 5).

Minerals utilization by WAD bucks fed experimental diets

The mineral utilization by WAD bucks fed the
experimental diets was shown on Table 7. All the parameters
observed were significantly (P<0.05) influenced by the
dietary treatments. Animals fed Diet 5 had the highest
calcium intake (1.64g/day), balance (1.56g/day) and
consequently, had the best retention value of 95.10%. The
retention of phosphorus ranged from 68.10% (Diet 1) to
88.78% (Diet 5); the highest phosphorus retention was
recorded for Diet 5. The intake, faecal, urinary and balance
values (2.92, 1.04, 0.08 and 1.80 g/day respectively) of
sodium was highest in bucks fed Diet 1 but conversely, the
retention value (61.64%) by this animals was the lowest
which made these animals to be significantly different
(P<0.05) from bucks fed other test diets. The intake, balance
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Table 7. Mineral utilization of WAD bucks fed experimental diets

Minerals Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Calcium
Intake (g/day) 0.68° 1.18¢ 1.31° 1.47° 1.64° 0.10
Faecal (g/day) 0.08° 0.10° 0.10° 0.09° 0.06¢ 0.42
Urinary (g/day) 0.05° 0.04° 0.02° 0.02° 0.02° 0.01
Balance (g/day) 0.55° 1.044 1.21° 1.36° 1.56° 0.03
Retention (%) 80.88¢ 88.2¢ 92.23° 92.50° 95.1° 2.04
Phosphorus
Intake (g/day) 8.37° 9.88¢ 10.47° 15.80° 18.55° 0.01
Faecal (g/day) 2.01° 2.17° 2.47° 2.08° 2.02° 1.04
Urinary (g/day) 0.66" 0.91° 0.83° 0.72° 0.06" 0.02
Balance (g/day) 5.70° 6.80¢ 8.17° 13.00° 16.47° 1.03
Retention (%) 68.10 68.82¢ 77.96° 82.28° 88.78° 3.08
Sodium
Intake (g/day) 2.92° 2.50° 1.28° 2.08° 1.48¢ 0.05
Faecal (g/day) 1.04* 0.58" 0.26* 0.39° 0.27¢ 0.08
Urinary (g/day) 0.08° 0.07° 0.03¢ 0.03° 0.01¢ 0.02
Balance (g/day) 1.80° 1.85° 0.99¢ 1.62° 1.20° 1.03
Retention (%) 61.64° 74.00° 77.34° 79.44° 81.08° 2.05
Magnesium
Intake (g/day) 2.19° 2.40¢ 2.57° 3.50° 4.81° 1.04
Faecal (g/day) 0.47° 0.60° 0.37¢ 0.56" 0.61° 0.01
Urinary (g/day) 0.16" 0.02¢ 0.20° 0.14° 0.20° 0.02
Balance (g/day) 1.56° 1.78¢ 2.00° 2.80° 4.00° 0.04
Retention (%) 71.23° 74.16° 77.82° 80.00° 83.10° 3.06
Potassium
Intake (g/day) 3.83¢ 4.66° 6.36° 8.11° 10.10° 2.06
Faecal (g/day) 0.89° 0.72¢ 0.99° 1.21° 1.34° 0.01
Urinary (g/day) 0.13¢ 0.38° 0.29° 0.20° 0.16¢ 0.01
Balance (g/day) 2.81° 3.56¢ 5.08° 6.70° 8.60° 0.01
Retention (%) 73.34° 76.37° 79.85° 82.60° 85.13° 0.02

25¢=Mean values within rows with different superscripts letters are significantly different (P<0.05)

Table 8. Performance characteristics of WAD Bucks fed experimental diets
Parameters Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 +SEM
Dry matter intake(g/day) 452.47° 455.69% 463.06° 463.19° 466.86 2.12
Initial weight (kg) 12.99 13.00 13.00 12.98 12.98 0.08
Final weight (kg) 15.70° 15.83¢ 16.28° 16.82° 17.74* 1.04
Weight (kg) 2.71¢ 2.83¢ 3.28° 3.84° 4,76 0.02
Weight gain(g/day) 38.69° 40.43¢ 46.86° 54.86" 68.00° 0.07
Feed/ gain ratio 11.69° 11.27° 9.88° 8.44° 6.86 0.09

25¢=Mean values within rows with different superscripts letters are significantly different (P<0.05)

and retention of magnesium and potassium by the WAD
bucks fed the experimental Diet 5 had the highest values
recorded and least in animals fed Diet 1.

Performance characteristics of WAD bucks fed experimental
diets

Table 8 presents the growth performance of the WAD
bucks fed the experimental diets. There was no significant
(P>0.05) variation in the initial weights of the WAD bucks
but significant (P<0.05) difference were observed in the final
weights of all the animals fed the experimental diets. The
daily weight gain was observed to increase as the molasses
inclusions in the diets increased. Therefore, the bucks fed
Diet 5 (4% inclusion of molasses) had the best daily weight
gain. The feed gain ratio had significant (P<0.05) variations
as the figures ranged from 6.86-11.69, animals fed diet 5 had
the lowest figure (6.86) while those fed Diet 1 had the
highest value (11.69).

Haematological parameters of WAD bucks fed experimental
diets

Result of effect of experimental diets on haematological
parameters of WAD bucks was presented in the Table 9.
There were no significant variations (P>0.05) in the values

recorded for each Packed Cell Volume (PCV), Haemoglobin
concentration (Hb), Red Blood Cell ( RBC), Mean
Corpuscular Haemoglobin (MCH), Mean Corpuscular
Volume (MCV) and Mean Corpuscular Haemoglobin
Concentration (MCHC), but there were variations in the
values obtained. The PCV value (28.02%) which was the
highest value recorded was found in bucks fed Diet 5,
although, those fed Diet 3 and 4 were numerically similar
(13.26x10°/ml) and were the highest value recorded. The
white blood cell (WBC) was equally highest in those fed
Diet 3 (352x10%/ml), followed by Diet 1 (277x10*/ml) and
Diet 5 (274x10°/ml). Meanwhile, the haemoglobin
concentration (9.30g/dl) was highest in WAD bucks fed Diet
5. Lymphocyte count (61.65%) in those fed Diet 5 was the
highest value recorded. The basophil count in bucks fed
Diets (1 and 2) and Diets (3, 4 and 5) were numerically
similar (1.00 and 1.50%) respectively.

Biochemical indices of WAD bucks fed experimental diets

The biochemical indices were influenced by the
experimental diets and the results were presented in Table
10. The biochemical indices evaluated were total protein
(TP), Albumin, Globulin, Aspartate aminotransferase (AST)
and alanine aminotransferase (ALP). The TP, Albumin and
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Table 9. Haematological parameters of WAD bucks fed experimental diets
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Parameters DIET 1 DIET 2 DIET 3 DIET 4 DIET 5 +SEM
Packed Cell Volume (%) 28.00 26.01 28.00 27.91 28.02 0.87
Red Blood Cell (x10%ml) 11.14 10.87 13.26 13.26 11.63 2.01
White Blood Cell (x10*/ml) 277.00 269.00 352.00 254.00 274.00 4.17
Haemoglobin (g/dl) 9.30 8.70 11.30 9.00 9.30 1.06
MCH (pg) 8.34 8.00 8.52 6.77 7.99 0.42
MCV (1) 25.13 2391 25.64 35.56 24.10 0.83
MCHC (%) 33.21 33.46 33.23 26.47 33.21 0.69
Lymphocytes (%) 60.42 59.89 61.42 59.75 61.65 2.08
Neutrophils (%) 27.06 27.99 28.50 30.00 29.04 0.07
Monocytes (%) 7.34 7.28 8.23 6.98 7.25 0.49
Eosinophil (%) 2.00 3.02 3.01 2.26 2.57 0.91
Basophils (%) 1.00 1.00 1.50 1.50 1.50 0.07

ab,c —

Concentration; MCH = Mean Corpuscular Haemoglobin; MCV = Mean Corpuscular Volume

Table 10. Serum biochemical indices of WAD bucks fed experimental diets

Means without superscripts in the row are not significantly different (P>0.05). MCHC = Mean Corpuscular Haemoglobin

Parameter DIET1 DIET 2 DIET 3 DIET4 DIET5 +SEM
Total proteins (g/1) 6.90° 7.10° 7.14° 7.14° 7.26° 2.03
Albumin (g/1) 3.28% 2.30° 3.31% 3.00° 3.47° 1.02
Globulin (g/1) 3.62° 4.80° 3.87% 4.14° 3.79% 0.91
Aspartate aminotransferase (IU/1) 5.30 4.93 5.00 5.16 5.37 3.06
Alanine Phosphatase (IU/1) 6.63" 6.10° 6.71% 6.71° 6.82° 1.43

2b¢=Means without superscripts in the row are not significantly different (P>0.05)

Table 11. Serum mineral contents (mmol/L) of WAD bucks fed experimental diets
Parameter DIET1 DIET 2 DIET 3 DIET4 DIETS +SEM
Calcium 1.61° 1.58" 1.56° 1.59% 1.88° 0.08
Phosphorus 1.29° 1.24° 1.22° 1.28° 1.31° 0.03
Sodium 138.10° 138.40° 136.70° 138.10° 138.00° 1.28
Potassium 4.40 439 428 4.50 448 0.13
Magnesium 0.08¢ 0.13° 0.10° 0.14° 0.08¢ 0.02

5~ Means without superscripts in the row are not significantly different (P>0.05)

ALP values were highest in WAD bucks fed Diet 5. Though,
bucks fed Diets 3 and 5 had statistical similar values but
there were no significant variations in the AST values
observed.

Serum mineral contents of WAD bucks fed experimental
diets

Table 11 presented the result of serum mineral content
of WAD bucks fed the experimental diets. The minerals
investigated were all significantly (P<0.05) influenced by
the treatment diets but potassium values were not
statistically influenced. Meanwhile, bucks fed Diet 5 had the
highest value of Ca, P and Na. Potassium concentration in
those fed Diet 4 (4.50 mmol/L) was the highest followed by
those bucks placed on test diet 5 (4.48mmol/L). For
magnesium, the least value (0.08mmol/L) was recorded for
WAD bucks fed Diets 1 and 5.

Discussion

Nutrient composition of the experimental diets fed to WAD
bucks

The dry matter contents of the diets were high and dry
matter content of the fermented rice husk improved, due to
fermentation and addition of molasses as molasses was
found to hasten fermentation by easily converting the
carbohydrate content into lactic acid and this corroborates
the findings of McDonald et al. (2002) and Ly et al. (2000)
that fermentation could improve dry matter content of a
feed. Also, the nutrients were enhanced as the crude protein
levels increased with inclusion levels of molasses coupled
with the effect of fermentation. In fact, the results of

Aderolu et al. (2007) and Ndams et al. (2009) revealed that
nutrient contents of rice husk were improved by
fermentation. The crude protein content from Diet 3, 4 and 5
were above the minimum CP requirement (8%CP) for
maintenance as recommended by Norton, (2003). It was
noted that the crude fibre decreases as the crude protein
increases and the reduction in the level of crude fibre in this
study also agreed with the findings of Aderolu et al. (2007)
when he treated rice husk with microbiological inoculants.
McDonald et al. (1995) also reported a gradual decrease in
crude fibre level as the crude protein level increases.

The reduction in the ash content of the rice husk was due
to fermentation which helped in the breaking down of the
silica content of the rice husk because ash content of rice
husk contains 85-90% amorphous silica which makes it so
abrasive. Molasses also contributed to the easy fermentation
of the rice husk due to high dry matter content of the
molasses. Report has it that yeast contains high level of
protein (Tony, 2013). Fasuyi and Olumuyiwa (2012)
reported that ensiling rice husk with molasses at 5% caused
a reduction in the fibre content and hence, improved the
dietary protein.

Anti-nutrient and mineral composition (%) of experimental
diets fed to WAD buck

The concentration of the anti-nutrients was low except
phytate; the reduction in the anti-nutrients might be as a
result of the processing method (fermentation) adopted.
Abeke et al. (2008) reported that different processing
methods such as sun drying, fermentation, boiling and
autoclaving are able to reduce anti-nutritional factors. This
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was found true as the anti-nutritional factor of the rice husk
reduced as a result of fermentation with molasses. Research
has revealed that addition of molasses as additives improves
fermentation and the nutritive value of non-conventional
feedstuffs (Staples, 1995); this was confirmed by the
reduction in the anti-nutrients as the molasses inclusion
increases.

The mineral content of the experimental diets were
adequate for WAD buck in this experiment as mineral
requirement is highly dependent on the level of production
(McDowell, 1992). Calcium which is one of the most required
mineral in ruminant production because of its essentiality in
blood clotting is normal in this study for buck goat
(McDowell, 1992). The phosphorus level observed in this
study is higher than the recommendation of McDowell (1992)
who reported values ranging from 0.16-0.38%, but
phosphorus content of the experimental diets in this study
ranged from 1.72% to 3.63%. This might be due to the
available phosphorus in the feedstuff and invariably the high
crude protein level of the experimental diets. Treating rice
husk with molasses improved phosphorus content from
0.06%-1.09% when fed to sheep as reported by Badr and
Abou Akkada (1995).

Nutrient intake by WAD goat fed experimental diets

Badr and Abou Akkada (1995) reported that feeding
ground rice hulls improved the feed intake and digestibility of
sheep by the addition of molasses and urea. This was
manifested in the high feed consumption by all the
experimental animals, the level of molasses inclusion seemed
to have favourable and beneficial effects on the feed intake as
the calculated nutrient intake increased with the increase in
molasses inclusion.

The high nutrient intake of the WAD bucks was also as a
result of the quality of feed i.e. the nutrient availability of the
feed. The high dry matter intake observed in this study agreed
with the findings of Ahamefule et al. (2006), who reported
that higher level of crude protein content of the feed
stimulates high dry matter intake. This was observed true as
the highest dry matter intake was observed in animals fed diet
5 which had the highest crude protein content. Research has
shown that ensiling mulberry forage with molasses increased
the total nitrogen from 9% to 11% as this is indicative of
breakdown of protein, which in turn affected their crude
protein intake (Ba et al., 2005). This was also found true as
the crude protein intake increased with an increase in
molasses inclusion, also the protein intake of the experimental
bucks fed diets 3, 4 and 5 were higher than the minimum
recommendation of 41.50g/day for goats (NRC, 1981). There
was decrease in the crude fibre intake of the WAD bucks as
the molasses inclusion level increased. The decrease in the
crude fibre intake was a result of reduction in crude fibre
content of the experimental diets as the crude protein content
increased. The high energy intake of the experimental bucks
fed Diet 5 might be as a result of high amount of fermentable
energy available to the rumen bacteria. This in turn influenced
their growth rate by enhancing digestibility.

Anti-nutrients intake of WAD Bucks fed experimental diets

McDonald ez al. (2002) reported that addition of molasses
up to 6% inclusion in silages increases palatability and
utilisation of the ensiled materials. This was found true as the
anti-nutrients level in the experimental diets decreased as the
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molasses inclusion level increased. Furthermore, the high
sugar content of molasses reduces the anti-nutrient level in the
feed thereby reducing the anti-nutrients intake as the molasses
inclusion increased. The tannin and oxalate level was reduced
by 79% in taro giant by increasing the molasses level (Hang
and Preston, 2007). Hang and Preston (2007) also reported
that fermenting taro giant with molasses was effective in
breaking linkages of anti-nutrients on fibre and protein. This
agrees with the result of this study as the intake of the tannin
was lowest in the animals fed DietS which had the highest
level of molasses (4%).

Nutrient Digestibility of WAD goats fed experimental diets

Mohsen et al. (1993) showed that ensiling of rice straw
with 6% molasses with or without monensin (5 ppm)
increased its digestibility and nutritive value. The TDN%
values were 55.03 and 52.83% when rice straw was ensiled
with molasses and monensin respectively. This study agreed
with their findings as the digestibility of WAD buck fed the
experimental diets increased as the molasses inclusion level
increased.

Fasuyi et al. (2010) reported that fermenting Tithonia
diversifolia with sugar cane molasses increases intake and
digestibility of the dry matter content of the diets when fed to
pigs. This was found true in this study as the dry matter
digestibility coefficients obtained for animals fed the
experimental diets increased as the molasses inclusion level
increased to 4%.Nutrient digestibility increases with dry
matter intake (Wyatt et al., 2004), this was also confirmed in
this study as the dry matter digestibility of the animals fed the
experimental diets was highest in WAD bucks fed Diet 5
which had the highest dry matter intake. McDonald et al.
(1995) revealed that there is a positive relationship between
digestibility of feed and protein intake. This study agreed with
the report as protein intake and digestibility in this experiment
was highest in WAD bucks fed Diets 5. Smith et al. (1996)
reported high nutrient digestibility of rice husk as a result of
microbial treatment. This agrees with the findings from this
study as the digestibility of crude protein was found highest in
Diet 5 which had the highest crude protein content and intake.

Ranjhan (1993) reported that higher protein intake may
increase the digestibility of the crude fibre of feeds because
the activities of microorganism are increased and this
consequently attacks the crude fibre the more. A large portion
of the ration energy intake for ruminants comes from the
fermentation of plant cell walls, this is the fraction called
neutral-detergent fibre. In the effective degradation of plant
tissue, NDF is primarily digested via rumen microbial
enzymes secreted during microbial adhesion on accessible
plant tissue. A primary chemical factor determining microbial
progress with respect to NDF digestibility and rate is the
presence and amount of indigestible lignin, or plant maturity.
Rumen fibre-digesting bacteria (which are anaerobic) are
sensitive to oxygen in the rumen as they do not possess the
enzymes to detoxify it. Oxygen readily enters the rumen via
water, feed and the oxygenated capillary blood supply
wrapped around the rumen. Oxygen’s presence reduces rumen
cellulolytic bacteria numbers and limits plant fibre adhesion
by bacteria and some fungi.

Mineral utilization by WAD goats

The minerals evaluated in this study were adequately
utilized. This might be as a result of the protein quality of
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the diets due to the treatment of the fermented rice husk with
varying levels of molasses. Dietary phytate is known to
reduce the availability of calcium, zinc, magnesium, iron,
manganese and copper among others (Belewu and Ojo-
Alokomaro, 2007).

The phytate level of the experimental diet decreased as
the molasses inclusion level increased, this enhanced
mineral availability and the utilization. Hussein et al. (1995)
reported that oxalate binds minerals especially calcium
thereby forming calcium oxalate which is insoluble.
Calcium-oxalate adversely affects the absorption and
utilization of calcium in the animals. The result from this
study reveals that there was better utilization of calcium,
phosphorus, potassium and magnesium, because as the
oxalate and phytate concentration in the diets reduced as the
molasses increased thereby leading to increased utilization
of calcium, phosphorus, potassium and magnesium. Ogle
(2006) reported that treating leaves and plant by-products
reduce the toxic or harmful components of the materials
thereby increasing the digestibility of the anti-nutrient by
making it less harmful and breaking their linkages. In this
study rice husk which is a fibrous plant by-product was
treated by fermenting with molasses and the result agrees
with the findings of Ogle, (2006). It was discovered that the
digestibility of the anti-nutrient was very high in the entire
animals fed Diet 1 to 5. Animal fed diet 5 had highest anti-
nutrient digestibility and thus reflected in the weight gain of
the animal at the end of the experiment. Oxalate
concentration was reduced by 79% in taro giant when
molasses inclusion level increased and this in turn increased
the anti-nutrient digestibility (Hang and Preston, 2007). This
study confirmed this report as oxalate digestibility increased
with increase in molasses inclusion. McDonald et al. (1995)
reported that when oxalate is consumed, it may be degraded
by the rumen microorganism to oxalic acid which is
harmless to the health of the animals. The concentration of
tannin in the diets was adequately degraded by the rumen
microbes to tolerable concentration and acceptable to the
animals without any nutrient disorder which might have
negative effect on the health of the animals.

Performance characteristics

Animals fed diet 5 had the highest weight gain; this
might be attributed to palatability of the diet fed, crude
protein content and intake, high dry matter intake, better
digestibility of the diet and best nitrogen utilization. This is
in consonance with the findings of Fadiyimu et al. (2010).
They reported that weight gain is dependent on dry matter
intake, protein intake and the digestibility of the nutrients by
the animals. The highest weight gain of animals fed diet 5
can also be due to improved nitrogen intake and retention,
which might have improved the microbial population in the
rumen, microbial protein available to bucks, improved
energy-nitrogen ratio and improved growth of the bucks.
Fermenting rice straw (treated or not) with berseem
(Trifolium alexandrinum) resulted in a clear improvement in
the performance and daily live-weight gain of fattening
sheep (Nabaweya et al., 1993). This was confirmed in this
study as the daily weight gain was observed best in animals
fed diet 5. The effective utilization of fermented rice husk
based diets by the WAD buck without any visible side effect
or mortality showed that the fibre content of the fermented
rice husk was within tolerable level for the experimental
animals and the treatment of the rice husk by fermenting
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with molasses was effective in breaking the linkages
between the fibre and protein (Hang and Preston, 2007); this
was confirmed in this study as no mortality was recorded.

Haematological indices of experimental animals

All the blood variables examined were similar and did
not show any particular pattern related to the dietary
treatment. The blood variables mostly affected by dietary
influences are the RBC count, HBC, plasma protein, PCV
and clotting time (Ologbobo et al., 1986). All these tend to
suggest that feeding ruminant with fermented rice husk
treated with varying molasses level did not have adverse
effect on the health status of the experimental animals. The
significantly higher values of white blood cell obtained
could be as a result of the animal processing a protective
system suggestive of a well-adapted immune system
(Tambuwal et al., 2002). The high packed cell volume
(PCV) shows that the animal are not anaemic, the
haemoglobin concentration followed similar trend. The
values of red blood cell and haemoglobin reported could be
due to age of the animals used in the study. Tambuwal et al.
(2002) reported that age has a significant effect on
haemoglobin and red blood cell that is oxygen carrying
capacity of blood is higher in adult goats. The high PCV
observed in this study can be attributed to the high nitrogen
intake and utilization by the bucks. This study suggests that
WAD goats have tendency for compensatory accelerated
production (CAP) of PCV in case of infection and stress,
CAP has been found to return PCV to normal following an
infection (Dargie and Allonby, 1975).

Serum Biochemical indices of WAD goats fed experimental
diets

Serum protein was higher than the values obtained by
Tambuwal et al., (2002). Comparison of the result in this
study with earlier report suggests packed cell volume (PCV)
varies proportionately with serum protein. This shows that
PCV is beneficial in assessing the protein status of the diets
fed. Daramola et al. (2005) obtained a value range of 6.3-
8.5g/100ml, the variations may be due to the breed of
animals, environmental condition and the crude protein
content of the diet fed. The globulin level obtained in this
study is higher than values obtained by Opara et al. (2010).
An increased activity of globulin in serum is a well-known
diagnostic indicator of liver injury (Oboh and Akindahunsi,
2005). The high value of albumin obtained suggested an
increase in clotting ability of the blood thereby leading to
prevention of haemorrhage (Robert et al., 2003). Globulin is
known to fight infection, high globulin level fought infection
in the experimental animals. Low globulin level could lead
to high morbidity and mortality (Akinmutimi and Eburaja,
2010). The observed values for AST, ALT, fell within the
range obtained by Tibbo et al. (2008).

Serum Minerals of WAD goats fed Experimental Diets

The mineral concentration of serum of the animals fed
the experimental diets were normal and within range for
goats. Aiello (2002) reported the range of serum minerals to
be as follows. Calcium (2.60-3.5mmol/l), Magnesium is
between 0.08-2.00mmol/l, Potassium (4.00-6.00mmol/1) and
Phosphorus 1.60-2.40mmol/l while Sodium is between the
normal ranges of 136-154mmol/l. The result from this study
shows that phosphorus level was higher in the serum of
WAD goats fed the experimental diets. This might be as a
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result of high crude protein content of the feed. The high
phosphorus content can also be as a result of high
digestibility of phytate because phytate is a storage form of
phosphorus while phosphorus is an important mineral for
energy production and formation of structural elements like
cell membrane. The plasma Calcium concentration in sheep
and goat is greater than other animals of lower body weight
because of maturity which will definitely affect bone
mineralisation and formation although younger animals
require more minerals than older ones (Ricks, 1996).
Normal level of potassium level of WAD goat shows that
the substance was able to maintain cellular toxicity, maintain
fluid balance, regulate metabolic processes and regulation of
neural and muscular functions (Cheesebrough, 2004).

Conclusion

There is no doubt that the molasses fermented rice husk
has the nutritional benefits for improved goat production as
nutrient and mineral intake and utilization were best in goats
fed 4% molasses silage additive. The health indicators
revealed that the goats were healthy throughout the
experimental period.

Recommendations

From the findings of this present study, the following
are hereby recommended.

1. Rice husk could be included at high level in ruminants’
diet;

2. The nutritive qualities (nutrients and minerals
composition) of rice husk could be improved through yeast-
molasses fermentation for 5 days.

3. Biodegrading 92% rice husk with 4 % molasses as sole
diet had the best performance for the experimental West
African Dwarf bucks and has no deleterious effects on their
health status.
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