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Abstract
The study aimed at determining the effect of Pleurotus tuber-regium treated cassava root sievate based
diets on haematology and serum biochemistry of West African dwarf (WAD) goats. Thirty-two WAD goats
between six and eight months old were randomly divided into four groups of eight goats each. The
groups were randomly assigned to the four experiment diets (T1, T2, T3, and T4) for 90 days in a
completely randomized design. At the start of the experiment, packed cell volume (PCV) ranged from
24.90-29.49% and red blood cell (RBC) 9.42 – 10.44 x10 12/L while mean cell haemoglobin signi�cantly
(P0<0.5) ranged from 5.44 – 6.41pg. At the end of the experiment, PCV and RBC showed signi�cant
differences and were better (p<0.05) in T2. At the start of the experiment, cholesterol ranged from 2.15 –
2.29 mmol/l, creatinine 75.72- 80.32 µmol/l, urea 16.39 – 16.72 mg/dl, total bilirubin, 0.25 – 0.28 µmol/l,
total protein 61.73 – 63.16 g/I, globulin 29.08 -29.59 g/I and aspartate aminotransferase (AST) 68.62 –
71.06 U/L. At the end of the trial, cholesterol values was signi�cantly (p<0.05) higher in T1. Urea was
signi�cantly reduced (p<0.05) in T1. Total protein, globulin and total bilirubin increased (p<0.05) linearly
from T1 to T4. AST was improved (p<0.05) at the end of the study. The study revealed that the inclusion
of Pleurotus tuber-regium degraded cassava root sievate in the diets of West African Dwarf goats had no
deleterious effects on the haematological and serum biochemical parameters of goats and could be
included in goat diets up to 60%.

Introduction
Protein is usually the most limiting nutrient in small ruminant feeding programme focused on poor
quality tropical forages and agricultural wastes; thus, additional dietary protein may be needed to
maintain an e�cient rumen ecology that spurs enhanced nutrient intake and general performance. The
use of unconventional feedstuffs for enhanced livestock production was enthused by the increased
demand for conventional feedstuffs among humans and feed millers, as well as de�cient animal protein
intake in the diets of citizens of developing countries. Cassava wastes or by-products are one such
feedstuffs that has been successfully employed in most developing countries to feed both ruminants and
non-ruminants as an alternative to conventional feedstuff like maize. Cassava wastes or by-products
have been fed to small ruminants with varying results (Anaeto et al. 2013; Jiwuba et al. 2018). Cassava
root sievate is one such cassava waste that has been added to the diets of both ruminants and non-
ruminants. Jiwuba et al. (2018) found high lignin content in cassava root sievate, indicating the need to
improve the nutritional value of this agricultural waste.

White rot fungi have been widely used in the degrading of a variety of agricultural wastes in recent years.
These ligninolytic enzymes are responsible for starting the depolymerization of lignin owing to its high
oxidative activity and limited substrate speci�city (Barde et al. 2014). Pleurotus tuber regium also has
potential in the production of mycopharmaceuticals, as well as the conversion of lignocellulosic biomass
into more palatable animal feeds, human food (mushrooms), and bioremediation (Mshandete and
Mgonja, 2009). As a result, biodegradation of agricultural waste is a cost-effective and safe process in
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which agro-wastes such as cassava root sievate are digested in a controlled environment by mono or
mixed cultures of microorganisms to improve the nutritional value and aesthetic value of the waste. The
use of Pleurotus tuber regium to break the complex carbohydrate bonds formed during biodegradation
can be used to improve the nutritional value of cassava root sievate and other agricultural wastes, which
are abundant, resulting in a higher inclusion of such feedstuff in livestock feeding programme.

Blood parameters are thought to be important indicators of a farm animal's physiological stage,
demonstrating the link between diet and health (Jiwuba et al. 2016). Nutrition, breed, sex, age, and stress
(Balikci et al. 2007) have all been found to have an impact on haematological and biochemical
parameters, and are thought to play a crucial part in the differences in haematological and biochemical
indices recorded between tropical and temperate animals (Opara and Fagbemi 2009). Haematological
and biochemical parameters, according to Orheruata and Akhuomobhogbe (2006), may provide useful
information on the performance abilities of West African dwarf goats. Because goat breeds have such a
wide range of haematological and biochemical indicators (Tambuwal et al. 2002), implementing a
universal metabolic pro�le test for goats could be di�cult. These discrepancies have emphasized the
necessity for suitable physiological baseline values for various livestock breeds in the tropics, which
could help in a realistic assessment of management practices, nutrition, and disease diagnostics (Opara
et al. 2010). There has been little or no research on the haematology and serum biochemistry of West
African Dwarf (WAD) goats fed Pleurotus tuber-regium treated cassava root sievate. The objective of this
research was to evaluate the effect of different quantities of Pleurotus tuber-regium-treated cassava root
sievate on the haematology and serum biochemistry of WAD goats.

Materials And Methods
The experiment was conducted in the Federal College of Agriculture's sheep and goat unit, Ishiagu, Ivo
L.G.A., Ebonyi State, Nigeria. The College is located at about 3 km from the major town of Ishiagu. The
College is located at latitude 5.560 N and longitude 7.310 E, with an average annual rainfall of 1653 mm,
a prevailing temperature of 28.500C, and a relative humidity of approximately 80%.

The cassava root sievate (CRS) from TME419 was sourced from Akawa, Nneato, Umunneochi L.G.A.,
Abia State. The sievates were obtained after the cassava roots meant for fufu (a common stable food in
Nigeria) were peeled or not, rinsed clean, then retted for 3-5 days to lower hydrogen cyanide levels and
soften the roots before sieving. After that, the retted cassava roots were sieved, the sievates (wastes)
were collected, and the cassava roots were sundried for about 7 days to reduce the moisture content to
around 10 - 15% and any anti-nutrient that were not removed during the retting process. To minimize the
particle size and increase surface area, the sundried cassava root sievate were coarsely crushed using a
blur mill, to create a greater surface area for microbial activity.

The inoculation room was properly swept, scrubbed, and disinfected with Izal in water (1 litre Izal to 4
litres of water). To destroy any remaining contaminants, the �oor was mopped clean and the doors were
allowed to dry before being shut for twenty one days. Following that, the milled cassava root sievates
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were thoroughly mixed with water at a ratio of 1.0 kg sievate to 1.0 litre water to ensure complete wetting
of the cassava root sievates. The Pleurotus tuber-regium (PTR) tubers were weighed, washed, divided into
smaller pieces, and soaked in water for two hours before being removed and placed in white transparent
buckets and covered for three days to allow the tubers to develop spores. To establish an airtight
atmosphere, the ends of the poly-ethene sheets were pulled together and sealed with masking tape. The
inoculation room's doors were closed after water was poured on the �oor and some left in buckets. Over
the 45th day bioconversion, the mass of composted CRS now colonized by mycelium of the fungi
revealing whitish growths were removed from the inoculation trays and sun-dried by spreading thinly on a
drying surface to stop the fungi growth and dry the materials. The materials were placed in sacks and
kept in storage until they were needed.

The experimental diets designated as T1, T2, T3, T4 were formulated from non-treated cassava root
sievate, brewers dried grain, palm kernel meal, soybean meal, bone meal, salt and premix to contain 0, 20,
40 and 60% Pleurotus tuber-regium treated cassava root sievate (PTR-CRS) (Table 1).

Table 1
Gross composition of Pleurotus Tuber-regium treated cassava root sievate based diets

Ingredients (%) T1 T2 T3 T4

Non-Treated cassava root sievate 60.0 40.0 20.0 0.0

Treated cassava root sievate 0.0 20.0 40.0 60.0

Brewers dried grain 15.0 15.0 15.0 15.0

Palm kernel meal 14.0 14.0 14.0 14.0

Soya bean meal 7.0 7.0 7.0 7.0

Bone meal 3.0 3.0 3.0 3.0

Salt 0.5 0.5 0.5 0.5

Premix* 0.5 0.5 0.5 0.5

Total 100 100 100 100

Vitamin and mineral premix contributed the following to each kilogram of diet: vitamin A 500 IU,
vitamin D 1500 IU, vitamin E 3 IU, vitamin K 2 mg, ribo�avin 3 mg, pantothenic acid 6 mg, niacin 15
mg, vitamin B12 0.8 mg, choline 3 mg, folic acid 4 mg, manganese 8 mg, zinc 0.5 g, iodine 1.0 mg, Co
1.2 mg

Thirty-two WAD bucks of about 6 to 8 months of age and weighing about 5.26 kg were sourced from
Nkwo, Achara, Uturu, Isukwuato, L.G.A., Abia State. The goats were quarantined for 21 days before the
trial.

The goats were injected against internal and external parasites with Ivermectin (1 ml/10 kg body weight
(injected subcutaneously) and Albendazole (0.1 mg/kg BW given orally) before the experiment
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commenced. The goats were vaccinated against Peste' Petit de' Ruminante' (PPR) with PPR vaccine at a
dosage of 1ml per 10 kg of body weight. For a preliminary period of 21 days, each animal got a speci�ed
treatment diet in the morning and 1 kg of chopped basal Panicum maximum, and also were fed the
experimental diets at 3.5 per cent of their body weight. This was done to increase the appetite of each
animal for the concentrate diet. According to the authorization and instructions of the Federal College of
Agriculture, Ishiagu, Ebonyi State, Nigeria Animal Ethics Committee, the experimental animals were
acclimatized for 21 days before the start of the study.

The goats were separated into four experimental groups, each with eight animals. The four experimental
diets (T1, T2, T3, and T4) were assigned to the groups at random in a completely randomized design
(CRD). The animals were kept in separate pens with well-ventilated cement �oors with feeds and drinkers.
For 90 days, each animal was fed a speci�c treatment diet in the morning (08:00 hr). Feeding was based
on 3.5 per cent body weight per day, in addition to 1 kg wilted chopped Panicum maximum supplied at
16:00 hours. Fresh drinking water was made available regularly.

On the �rst and last days of the feeding study, blood samples (10 mL) were taken from each goat through
the jugular vein. According to Dacie and Lewis (1991), blood samples were separated into two lots and
used to determine biochemical and haematological components The �rst batch (5 mL) was collected in
sterile bijou bottles with 1 mg/mL ethylene diamine tetraacetate (EDTA). The haematological
components (packed cell volume, haemoglobin, red blood cell, and white blood cell) were determined
using this method. The second batch (5ml) was collected in sample bottles that were devoid of
anticoagulants. Within 3 hours of collection, the blood samples were allowed to clot at room temperature
and the serum was separated by centrifugation.
Triplicate sample of the Pleurotus tuber-regium treated cassava root sievate based diets were analysed
for dry matter (DM), crude protein (CP), crude �bre (CF), ash, ether extract (EE), nitrogen-free extract (NFE)
and organic matter (OM) according to the methods of AOAC (2000). The �bre fractions such as neutral
detergent �bre (NDF) and acid detergent �bre (ADF) were determined according to the methods of Van
Soest et al. (1991).

Gross Energy determination: The gross energy was calculated using the formula

T = 5.72Z1 + 9.50Z2 + 4.79Z3 + 4.03Z4 ± 0.9%; according to Nehring and Haelein (1973).

where;

T = Gross energy;

ZI = Crude protein;

Z2 = Crude fat;

Z3 = Crude �bre;
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Z4 = Nitrogen free extract.

The silver titration method as described by Oboh et al. (2002) was used to determine the cyanide content.

Data obtained were analyzed using analysis of variance (ANOVA) as described by SAS (2008).
Signi�cant means were separated using the Duncan multiple new range test (Duncan, 1955) at p<0.05.

Results
Table 2 shows the chemical content of the experimental diets. The treatment diets had a signi�cant
(P0<.0.05) effect on CP, ash, NFE, NDF, ADF, and hydrogen cyanide (HCN), but had no effect on DM, CF, EE
and gross energy (GE). With increasing levels of PTR-CRS in the diets, the CP of the treatment diets
increased. T3 and T4 CP values, on the other hand, were signi�cantly (P0<.05) higher than T1 and T2. With
increasing PTR-CRS in the diets, ash values for the treatment diets improved (p0<.05). With increasing
levels of PTR-CRS in the diets, there was a lowering (p0<.05) trend in NDF and ADF. The haematology of
West African Dwarf goats fed Pleurotus tuber regium treated cassava root sievate based diets is shown
in Table 3. Packed cell volume (PCV) ranged from 24.90 to 29.49% at the start of the experiment, while
haemoglobin (Hb), red blood cell (RBC), mean cell cell volume (MCV), mean cell haemoglobin
concentration (MCHC), and white blood cell (WBC) ranged from 8.57 to 9.44 g/dL, 9.35 to 10.49 1012/L,
20.01 to 20.88 �, 29.03 to 31.22% and 5.98x109/L respectively and were not signi�cantly (p>0.05). Mean
cell haemoglobin (MCH) was affected signi�cantly (p0<.05) and ranged between 5.44 and 6.41 pg at the
start of the study. The results of all of the haematological indices studied improved at the end of the
experiment. At the end of the experiment, PCV and RBC values were signi�cantly improved (p<0.05). The
blood biochemistry of West African Dwarf goats fed Pleurotus tuber regium treated cassava root sievate
based diets is shown in Table 4. All serum biochemical indices were not signi�cantly different (P>0.05) at
the commencement of the experiment. Cholesterol levels in the diets containing 20%, 40%, and 60%
Pleurotus tuber regium treated cassava root sievate decreased (P<.0.05) at the end of the experiment.
Blood glucose slightly decreased (P>0.05) from the values at the start of the experiment. The T4

creatinine value was statistically (P<0.05) higher than the T2 creatinine value. In comparison to T1, T4

produced signi�cantly lower urea (P0<.05). With increasing PTR-CRS dietary levels, total protein, globulin,
and total bilirubin levels increased (P<0.05). The treatment diets had no effect (P>0.05) on albumin and
alanine aminotransferase (ALT). The dietary treatment resulted in a signi�cant (P<0.05) increase in
aspartate aminotransferase (AST) levels.



Page 7/15

Table 2
Chemical composition of the experimental diets

Parameters (%) T1 (0%) T2 (20%) T3 (40%) T4 (60%) SEM

Dry matter 91.33 91.90 91.55 91.84 0.83

Crude protein 9.28b 9.82b 14.12a 16.06a 1.11

Crude �bre 14.57 13.35 11.52 9.62 1.00

Ether extract 0.84 0.72 0.72 1.02 0.19

Ash 8.26c 12.17b 12.71ab 13.03a 0.73

Organic matter 83.08 79.73 80.7 78.81 0.95

Nitrogen free extract 58.39a 55.85ab 52.49b 52.12b 1.04

Gross Energy (Kcal/g) 3.66 3.51 3.54 3.59 0.77

Neutral detergent �bre 55.57a 49.30b 34.44c 31.18c 3.84

Acid detergent �bre 49.50a 39.15b 29.78c 21.91d 3.92

Hydrogen cyanide (mg/kg) 2.25a 1.67ab 1.23ab 0.56c 0.27

a−d means within the same row with different superscripts are signi�cantly different (P<0.05)
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Table 3
Haematology of West African Dwarf goats fed Pleurotus tuber regium treated cassava root sievate

based diets
At the start of the experiment

Parameters Normal range T1 T2 T3 T4 SEM

Packed cell volume (%) 22-38 29.31 29.49 24.90 26.90 1.22

Haemoglobin (g/dL) 8.0-12.0 9.44 9.23 8.57 8.91 0.40

Red blood cell (x10 12/L) 8.0-18.0 9.42 10.49 9.44 9.35 0.22

Mean cell volume (fL) 16-25 20.07 20.01 20.39 20.88 0.62

Mean cell haemoglobin conc. (%) 30.0-36.0 30.69 29.03 31.22 30.43 0.61

Mean cell haemoglobin (Pg) 5.2-8.0 5.94ab 5.44b 6.41a 5.47b 0.17

White blood cell (x109/L) 4.0-13.0 5.98 5.98 5.54 5.87 0.11

At the end of the experiment            

Packed cell volume (%) 22-38 30.74b 35.68a 29.11b 29.24b 1.27

Haemoglobin (g/dL) 8.0-12.0 9.84 10.59 9.54 10.85 0.25

Red blood cell (X10 12/L) 8.0-18.0 10.43b 13.44a 10.53b 9.07b 0.60

Mean cell volume (fL) 16-25 23.76 24.11 23.01 20.66 0.69

Mean cell haemoglobin conc. (%) 30.0-36.0 32.14 32.66 32.35 32.61 0.68

Mean cell haemoglobin (pg) 5.2-8.0 6.55 7.14 7.10 6.57 0.32

White blood cell (x109/L) 4.0-13.0 6.98 7.37 7.21 7.24 0.26

a−c means within the same row with different superscripts are signi�cantly different (P<0.05)

The normal range according to Radostits et al. (2006)
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Table 4
Serum biochemistry of West African Dwarf goats fed Pleurotus tuber regium treated cassava root

sievate based diets
At the start of the experiment

Parameters Normal range T1 T2 T3 T4 SEM

Cholesterol (mmol/l) 2.07-3.37 2.27 2.29 2.30 2.15 0.07

Glucose (mmol/l) 2.78-4.16 3.12 3.02 3.11 3.00 0.08

Creatinine (µmol/l) 88.4-159 79.89 75.72 78.00 80.32 3.69

Urea (mg/dl) 10-20 16.48 16.39 16.56 16.72 0.15

Total protein (g/I) 64.0-70.0 62.60 62.00 63.16 61.73 0.52

Globulin (g/I) 27.0-41 .0 29.08 29.08 29.57 29.59 0.32

Albumin (g/I) 27.0-39.0 33.52 33.84 33.91 32.14 0.30

Total bilirubin (µmol/l) 0-1.71 0.27 0.24 0.25 0.28 0.02

AST (U/L) 167-513 68.97 71.06 68.62 70.98 1.45

ALT (U/L) 6-19 28.51 28.5 29.21 28.35 0.90

At the end of the experiment            

Cholesterol (mmol/l) 2.07-3.37 3.13a 2.46bc 2.41c 2.81b 0.09

Glucose (mmol/l) 2.78-4.16 2.86 2.88 2.89 3.12 0.14

Creatinine (µmol/ l) 88.4-159 93.30ab 95.73b 99.23ab 117.09a 9.65

Urea (mg/dl) 10-20 15.67a 14.83ab 13.60b 13.32b 1.35

Total protein (g/I) 64.0-70.0 64.09d 65.60c 68.86b 70.66a 0.70

Globulin (g/I) 27.0-41 .0 29.09c 35.12b 35.73b 38.88a 0.93

Albumin (g/I) 27.0-39.0 35.00 30.48 33.13 31.78 0.14

Total bilirubin (µmol/l) 0-1.71 0.46d 0.63c 0.91b 0.98a 0.05

AST (U/L) 167-513 75.15b 80.98b 93.14a 95.58a 2.45

ALT (U/L) 6-19 36.47 36.52 36.7 37.15 0.48

a−d means within the same row with different superscripts are signi�cantly different (P<0.05)

The normal range according to Aiello and Mays (1998) and Kaneko et al. (1997)
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Discussion
The crude protein content of all the diets was higher than the acceptable 7% CP for ruminant
maintenance as advised by ARC (1980) and 8% for ruminal function as proposed by Norton (1994). The
increased CP in the treatment diets could help to balance out the amino acid imbalances that may have
occurred during protein degradation. The �ndings in this study could be attributable to the fungi mycelial
biomass during bioconversion. The variations in the NFE values could be attributed to the in�uence of
graded levels of PTR-CRS on the diets. NFE contains starches as well as a small amount of hemicellulose
and lignin (Khan et al. 2003). The decline in NDF was not so rapid as to pose a problem, since David
(2012) observed that ruminant diets should contain at least 20% NDF on a DM basis to maintain optimal
roughage digestion. The neutral detergent �bre fraction contains hemicellulose, cellulose, and lignin,
resulting in enhanced �bre that aids in rumen motility stimulation. The biological treatment nutritional
superiority was shown by the reduction in ADF. David (2012) reported in a previous study that diets with
lower ADF values are of good nutritional value. In comparison to the control diet containing non-treated
cassava root sievate, the lower NDF and ADF values in PTR-CRS containing diets may indicate that
Pleurotus tuber regium solubilized and utilized the cell walls as carbon sources, altering the ratio of
insoluble to soluble carbohydrates in the diets. The PTR-CRS in the diets may be responsible for the
decrease in HCN levels. The ability of Pleurotus spp. to release amylase, xylanase, and linamarase
enzymes to form hydrolytic complexes bound to the cyanide molecule was attributed by Padmaja (1995)
and Aro (2008) to reduce cyanogenic glycosides during hydrolysis.

The PCV values found in this study are within the Daramola et al. (2005) reference range of 21 to 35 per
cent for clinically healthy WAD goats. The biologically active compounds in the treatment diets may have
improved nutrition utilization or oxygen-carrying capacity of the blood, resulting in improved PCV at the
end of the trial. The Hb range reported herein was within the physiological ranges of 7–15 g/dl and 8-16
g/dl for clinically healthy WAD goats reported by Daramola et al. (2005) and Olaifa and Opara (2011),
respectively, and 8.50 – 11.40 g/dl for WAD goats fed fungal treated rice straw reported by Wuanor and
Carew (2018). The results are lower than those reported by Barde et al. (2014) for WAD goats fed
Pleurotus tuber regium treated cassava peel based diets and 13.2 g/l by Taiwo and Ogunsanmi (2003)
for clinically healthy WAD goats, but higher than those reported by Jiwuba et al. (2018) for WAD goats
fed fufu sievate meal-based diets. All of the diets appeared to be capable of supporting high oxygen-
carrying capacity blood among the goats, owing to the relatively higher Hb concentration obtained in this
investigation. Furthermore, the Hb concentration of WAD goats on the diets could indicate that the dietary
proteins were of good quality. The RBC counts found in this investigation were within the physiological
ranges reported by Daramola et al. (2005) and Olaifa and Opara (2011) for apparently healthy WAD
goats, which were 9.2-13.5g/l and 7–21 106/L, respectively. The within normal physiological range for
seemingly healthy WAD goats found in this study, on the other hand, indicated that the diets supported
good health status and hence the animals were unlikely to suffer from anaemia-related problems. The
non-signi�cant effects observed in this study for MCV, MCH and MCHC are in agreement with Wuanor
and Carew (2018) for WAD goats fed fungal treated rice straw. This implies that the nutritional quality of
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the diets was not impaired. The normal ranges for RBC differentials reported in this investigation
demonstrated the absence of anaemia among the experimental goats. Because the WBC counts were
within the normal physiological range of 6.8–20.1 x 103/l for clinically healthy goats reported by
Daramola et al. (2005), the likelihood of leukocytosis was ruled out. The increased WBC counts in this
study could be attributable in part to enhanced nutrition utilization in all groups. This indicated active
immunity, implying that the goats were in good health condition. Ahamefule et al. (2005) linked high WBC
counts to recent parasitism, the presence of foreign body or antigen in the circulating medium. WAD
goats, on the other hand, appear to have a defence system that provides immediate and effective
protection against any infectious organism, which could be the physiological basis for this species'
adaption to its ecological zone.

The cholesterol levels found in this investigation were within the ranges described by Kaneko et al. (1997)
and Aiello and Mays (1998) for clinically healthy goats: 2.07–3.37 mmol/l and 1.7–3.5 mmol/l,
respectively. Because a high amount of serum cholesterol is a sign of heart-related disease, the �ndings
of the study suggest that the goats were normal and not susceptible to heart diseases. Furthermore,
goats in the treatment groups showed signi�cantly decreased cholesterol levels, demonstrating that PTR-
CSR reduces cholesterol levels in goats. Huang et al. (2014) previously reported Pleurotus tuber regium's
antihyperglycemic and antioxidant effects. The glucose levels reported here varied from 2.86 to 3.12
mmol/L, which were within the physiological ranges of 2.7–4.2 mmol/L reported by Aiello and Mays
(1998) and 2.78–4.16 mmol/l reported by Kaneko et al. (1997) for clinically healthy goats. This could
indicate the ability of the diets to offer the goats enough energy needed for improved performance. The
absence of muscle wastage or catabolism, as appraised by serum creatinine, suggested that the animals
did not survive to the detriment of body reserve. In animals, creatinine levels are directly related to muscle
mass and kidney function (Prvulovic et al. 2012). The results also show that the WAD goats consume
enough protein from their diet. With increasing levels of PTR-CRS, serum urea dropped, with animals on
T1 and T2 having the highest values and those on T3 and T4 having the lowest. Eggum (1970) linked a
high blood urea level to low protein quality in animals. This could indicate that the protein quality in T3

and T4 was higher, con�rming Khan and Tania (2012) assertion that Pleurotus tuber regium is high in
proteins with essential amino acids. Creatinine and urea are used as markers for renal function, the
results of this investigation could indicate that the kidneys of the goats were in good condition. The
progressive increase and signi�cant effect on total protein and globulin reported in this current study are
similar to the �ndings of Barde et al. (2014) for WAD goats fed Pleurotus tuber regium treated cassava
peel based diets and Wuanor and Carew (2018) for WAD goats fed fungal treated rice straw. The higher
total protein and globulin values in the treatment groups suggested that PTR-CRS improved the dietary
protein and immunity of the animals. Pleurotus tuber regium has previously shown to have medicinal,
antioxidant, pharmacological, and immunity-boosting activities (Wong et al. 2011). The albumin
concentrations were within the normal physiological ranges of 24 – 36 g/L and 27.0-39.0 g/L for
clinically healthy goats, as reported by Aiello and Mays (1998) and Kaneko et al. (1997), respectively. This
indicates that the diets met the rumen microbial protein requirements. Jiwuba et al. (2017) reported total
bilirubin values of 0.45–0.80 for WAD goats, which are similar to the values obtained in our investigation.
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Since bilirubin is considered an index of liver function, the values reported herein fell within the range of 0
– 1.7 mol/l reported by Kaneko et al. (1997) for clinically healthy goats, suggesting that the diets were
not harmful to the liver. Within normal range for aspartate aminotransferase (AST) (66 – 230 U/L) and
alanine aminotransferase (ALT) (15 – 52 U/L) by Aiello and Mays (1998) for clinically healthy goats, are
an indication of high quality of the test diets and that there was no hepatocellular damage among the
goats.

Conclusion
It is concluded from this study that Pleurotus tuber-regium degraded cassava root sievate can be
included in the diets of goats up to 60% without deleterious effects on the haematological and serum
biochemical parameters of West African Dwarf goats.
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