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ABSTRACT: Effect of alum-treated groundnut (4rachis hypogea) shell (ATGNS) meal was studied on the blood
chemistry and carcass characteristics of broiler chickens. Two hundred and forty (240) day-old broiler chicks of Anak
strain were used for the study in a completely randomized design for eight weeks. The chicks were allotted into six groups
of forty chicks each and further divided into four replicates of ten chicks each.Groundnut shell (GNS) was processed by
soaking it in water containing alum in ratio 1kg of groundnut shell: 15 litre of water: 600g of alum for three, four, five
and six days. Wheat offal was included at 10% in T1 as positive control, 4% wheat offal and 6% untreated groundnut shell
(GNS) in T2 as negative control, and 4% wheat offal with 6% treated GNS in treatments 3, 4, 5 and 6 at three days, four
day, five days and six days of processing respectively. Results on haematological parameters were not significantly
(p>0.05) different except mean corpuscular volume (MCV) and mean corpuscular haemoglobin (MCH). Birds in T5
performed better than others in mean corpuscular volume (MCV) and mean corpuscular haemoglobin (MCH) with highest
values of 123.83% and 41.93pg respectively, while birds in T3 had the lowest values of 115.28% and 39.05pg in the two
parameters respectively. There were significant (p<0.05) differences in serum total protein, albumin and globulin, while
other parameters measured showed no significant (p>0.05) differences in serum biochemical studies. Birds fed treatment
1 (T1) had the highest values of 3.95 and 2.72g/dl in total protein and globulin respectively, while the lowest values 2.55
and 0.97g/dl were obtained from birds in T6 respectively. Cut-up parts showed significant (p<0.05) differences in head,
neck, back and thigh across treatment means with the exception of other parameters considered. The live weights of birds
on processed groundnut shell meal, although not significantly (p>0.05) different, were better (p<0.05) than those on
untreated groundnut shell meal (T2). Birds in T6 had the highest values (2.95, 4.60 and 12.53%) in head, neck and thigh
respectively. The highest weight (18.02%) of back was recorded in T1. Birds in T4 had the highest values of 19.60 and
4.20% in breast muscle and shank respectively, while those in T3 recorded the lowest (14.65%) in breast muscle, and
those in T2 had the lowest (3.56%) in shank. The results in conclusion, showed that alum-treated groundnut shell
(ATGNS) could replace wheat offal at 6% level of inclusion by improving carcass yield as well as maintainingblood
profile of broiler chickens.
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It is a fact that exorbitant prices of feed
ingredients/feedstuffs had led to high cost of

of poultry feed. Some agricultural by-products like
groundnut shell requires some processing. Many

compounded feed for poultry. This resulted to
increasing competitive demand for ingredients of
protein and energy sources by both human and
livestock which also led to scarcity of conventional
ingredients.  Therefore, efforts should be geared
towards reducing the cost of feeds, which according to
Nworgu et al. (1999), is about 70% of the whole cost
of production. Researchers have made concerted
efforts toward evaluating alternative feed ingredients
for poultry (Ojewola et al, 2003). In line with this,
such alternatives should be cheaper than the
conventional ingredient sources, have comparative
nutritive value, and be available in large quantities.
The search for cheaper feed components is currently
exploring the replacement of those conventional
feedstuffs with cheaper alternatives in the formulation

researchers have worked on the use of chemicals,
fermentation, soaking and treatment with some
diluents. Groundnut shell which is abandoned after
harvesting, are seen littering the environment and little
or no care is been attached to it in turning the waste to
wealth. Nigeria is the third leading producer of
groundnut in the world producing 1.92 million tons of
it and after processing groundnut realizing about 0.288
million tons of groundnut shell as a by-product,
FAOSTAT (1999), but this by-product is poorly
utilized. Groundnut shell is a valuable feed resource
that can be useful for feeding livestock after further
processing. According to Siulapwa and Simukoko
(2005), the crude protein, crude fibre, calcium and
phosphorous in groundnut pod are 10.4, 31.2, 0.93 and
0.87% respectively. Muftau et al. (2014) reported that
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treated groundnut shell is a possible feed resource for
broiler chickens to replace wheat offal meal above
30% inclusion for effective growth performance at
reduced cost of production. However, the lignin found
in the groundnut shell limits the utilization by either
ruminant or monogastric animals. Thus, the breaking
of this lignin is very important by subjecting it to
serious processing. The present study therefore
investigated the effects of dietary inclusion of alum-
treated groundnut shell on blood chemistry and carcass
characteristics of broiler chickens.

MATERIALS AND METHODS

Study Area: The experiment was carried out at the
poultry unit of Teaching and Research Farm, Ibrahim
Badamasi Babangida University, Lapai, Niger State.
Lapai is very close to Minna which is the capital and
lies between Latitude 9.02°N and Longitude 6.34°E of
the equator (Usman, 2013). The area falls within the
Southern Guinea Savannah Vegetation Zone of
Nigeria with mean annual rainfall ranging between
1100-1600mm (Usman 2013).
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Source and Processing of Test Ingredient: The
groundnut (Arachis hypogea) shell was obtained
within Lapai community and treated by soaking it in
water that contained alum in ratio; lkg of groundnut
shell (GNS): 15litre of Water: 600g of alum. The
number of days for the soaking varied in accordance
with the treatments. Treatment 1 (T1) did not have
GNS and served as positive control. In T2, untreated
GNS was included (Negative control). T3 contained
GNS that was soaked for three days, T4 contained
GNS soaked for four days, T5 contained GNS soaked
for five days and T6 contained GNS soaked for six
days.

Experimental Diets: Six (6) diets were compounded
using groundnut shell to replace wheat offal both in
starter and finisher diets. Wheat offal was included at
10% in T1 as control, 4% wheat offal and 6%
untreated GNS in T2, and 4% wheat offal with 6%
treated GNS in treatments 3, 4, 5 and 6 at three days,
four day, five days and six days respectively. The diets
were compounded to contain 22.19% and
2797.98kcal/kg, and 19.70% and 2782.46kcal/kg,
crude protein and metabolizable energy for both starter
and finisher diets respectively.

Table 1: Gross composition of experimental broiler starter diets

Ingredients (%) T1 T2 T3 T4 T5 T6
Maize 50.06 50.06 50.06 50.06 50.06 50.06
Groundnut cake 10.88 10.88 10.88 10.88 10.88 10.88
Soyabean meal 20.21 20.21 20.21 20.21 20.21 20.21
Wheat offal 10.00 04.00 04.00 04.00 04.00 04.00
Groundnut shell - 06.00 06.00 06.00 06.00 06.00
Fish meal 04.00 04.00 04.00 04.00 04.00 04.00
Bone meal 02.20 02.20 02.20 02.20 02.20 02.20
Limestone 00.80 00.80 00.80 00.80 00.80 00.80
*Premix 00.25 00.25 00.25 00.25 00.25 00.25
Salt 00.30 00.30 00.30 00.30 00.30 00.30
Lysine 00.20 00.20 00.20 00.20 00.20 00.20
Methionine 00.20 00.20 00.20 00.20 00.20 00.20
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated (%)

Crude protein 22.19 22.07 22.07 22.07 22.07 22.07
Crude fibre 4.33 3.99 3.99 3.99 3.99 3.99
Ether extract 4.23 4.12 4.12 4.12 4.12 4.12
Ash 3.17 3.29 3.29 3.29 3.29 3.29
Calcium 1.38 1.37 1.37 1.37 1.37 1.37
Phosphorus 0.76 0.77 0.77 0.77 0.77 0.77
ME (kcal/kg) 2797.98 2877.78 2877.78 2877.78 2877.78 2877.78

*Davo premix: Vitamin A (10,000,000 iu), Vitamin D3 (2,000,000), Vitamin E (20,000mg),Vitamin K3 (2,000mg), Vitamin Bl (3,000mg),
Vitamin B2 (5,000mg), Niacin (45,000mg), Calcium pantothenate (10,000mg), Vitamin B6 (4,000mg), Vitamin B12 (20mg), Choline chloride
(300,000mg), Folic acid (1,000mg), Biotin (50mg), Manganese (300,000mg), Iron (120,000mg), Zinc (80,000mg), Copper (8,500mg), lodine
(1,500mg), Cobalt (300mg), Selenium (120mg), Antioxidant (120,000mg).

Experimental Birds and Management: Two hundred
and forty (240) day-old broiler chicks were purchased
from a reputable farm and used for the experiment.
The birds were allotted into six (6) dietary treatments
with four (4) replicates each in a completely
randomized design (CRD). The birds were weighed on
arrival to get the initial weight of the chicks. Anti-

stress (Vitalyte) was administered in water and served
to the chicks. When the chicks were 10 days old,
Lasota (1** dose) vaccine against NCD was
administered and at week three Gumboro vaccine
against IBD was administered. At week five the
second dose of Lasota vaccine was administered. The
experiment lasted for eight (8) weeks..

EGBEWANDE, OO



Effect of Alum-treated Groundnut..... 1557

Table 2: Gross composition of experimental broiler finisher diets

Ingredients (%) T1 T2 T3 T4 TS5 T6
Maize 50.60 50.60 50.60 50.60 50.60 50.60
Soyabean meal 31.82 31.82 31.82 31.82 31.82 31.82
Wheat offal 10.00 04.00 04.00 04.00 04.00 04.00
Groundnut shell - 06.00 06.00 06.00 06.00 06.00
Bone meal 00.30 00.30 00.30 00.30 00.30 00.30
Limestone 00.05 00.05 00.05 00.05 00.05 00.05
*Premix 00.25 00.25 00.25 00.25 00.25 00.25
Salt 00.30 00.30 00.30 00.30 00.30 00.30
Lysine 00.20 00.20 00.20 00.20 00.20 00.20
Methionine 00.20 00.20 00.20 00.20 00.20 00.20
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated:

Crude protein 19.70 19.58 19.58 19.58 19.58 19.58
Crude fibre 4.53 4.19 4.19 4.19 4.19 4.19
Ether extract 3.93 3.82 3.82 3.82 3.82 3.82
Ash 2.61 2.73 2.73 2.73 2.73 2.73
Calcium 1.31 1.31 1.31 1.31 1.31 1.31
Phosphorus 0.82 0.82 0.82 0.82 0.82 0.82
ME (kcal/kg) 2782.46  2862.26  2862.26  2862.26 2862.26 2862.26

*Davo premix: Vitamin A (10,000,000 iu), Vitamin D3 (2,000,000), Vitamin E (20,000mg),Vitamin K3 (2,000mg), Vitamin BI (3,000mg),
Vitamin B2 (5,000mg), Niacin (45,000mg), Calcium pantothenate (10,000mg), Vitamin B6 (4,000mg), Vitamin B12 (20mg), Choline chloride
(300,000mg), Folic acid (1,000mg), Biotin (50mg), Manganese (300,000mg), Iron (120,000mg), Zinc (80,000mg), Copper (8,500mg), lodine
(1,500mg), Cobalt (300mg), Selenium (120mg), Antioxidant (120,000mg).

MCH, MCV and MCHC were calculated according to
the procedures of Jain (1986).

Data Collection: Data were collected on blood
chemistry (haematological and serum parameters),
and carcass characteristics

Hb x 10
Blood Chemistry: At the end of the experiment (8 (MCH) = "RBC
weeks) two birds per replicate were randomly selected
and off feed overnight. They were weighed and bled (MCV) = PCVx 10
via jugular vein for blood collection. A 2 ml of blood RBC
was collected into plane bottles for serum biochemical
tests, while 1 ml of blood into bottles containing 2 mg (MCHC) = Hb x 100
of ethylene diamine tetra-acetic acid (EDTA) to PCV

determine hematological parameters. The blood ~ Where MCH = Mean Corpuscular Haemoglobin;

sample for serum was allowed to clot and used to
determine serum parameters: total protein (TP),
albumin, globulin, cholesterol, and alkaline
phosphatase (ALP). The serum was separated
immediately after clotting by centrifugation at 2000
revolutions per minute for 10 minutes. The biuret
method was used in the determination of the total
protein fraction, and the serum albumin following the
procedures of Peters et al. (1982). Globulin was
determined according to the method of Kohn and
Allen (1995), while the serum enzymes were obtained
calorimetrically using the Randox Laboratory Ltd. Co.
Antrim, UK test kits.

In haematological analysis, red blood cell and white
blood counts were determined by haemocytometer
method using Natt-Herrick solution. Packed cell
volume was measured by micro-haematocrit method
while haemoglobin values were measured by Sahli’s
method (Konuk, 1981). Neutrophils, lymphocytes and
monocytes were determined using procedures
described by Ewuola and Egbunike (2008), while

MCYV = Mean Corpuscular Volume; MCHC =
Mean Corpuscular Haemoglobin Concentration

Carcass Characteristics: This was carried out at the
end of the experiment. Two birds per replicate were
randomly selected, starved of feed overnight and
slaughtered by severing the jugular vein with knife.
The slaughtered birds were immersed in warm water
to pluck the feathers manually. Each bird was cut into
parts and the visceral removed carefully. The visceral
organs (Liver, spleen, kidney, heart, gizzard,
abdominal fat, and pancreas) and cut up parts (breast,
back, drum sticks, thighs and wings) were weighed.
The visceral organs and the cut-up parts were weighed
in grams, and converted to percentages live weight:

Cut — up part (%) = wx 100
Lw(g)
WoO (g)
Visceral (%) = ——x 100
Lw (9)

EGBEWANDE, OO



Effect of Alum-treated Groundnut.....

WoP = Weight of Part; WoO = Weight of Organ; LW
= Liver weight

Statistical Analysis: Data were collected and subjected
to Analysis of Variance (ANOVA) according to the
procedure of Steel and Torrie (1980), and significant
means were separated using Duncan Multiple Range
Test (Duncan 1955).

RESULTS AND DISCUSSION

Haematological Parameter of Birds Fed with Test
Ingredient: Results of the Haematological parameters
were shown Table 3. There were no significant
(p>0.05) differences in packed cell volume (PCV),
haemoglobin (Hb), red blood cell (RBC), white blood
cell (WBC), neutrophils, lymphocytes, monocytes and
mean corpuscular haemoglobin concentration. Birds
in T2 perform better in PVC, Haemoglobin, RBC,
neutrophil and Lymphocytes than other treatments,
while those in T6 had the lowest in all the parameters.
There were significant (p<0.05) differences in the
mean corpuscular volume (MCV) and mean
corpuscular  haemoglobin (MCH) across the
treatments. Birds in TS performed better than others in
mean corpuscular volume (MCV) and mean
corpuscular haemoglobin (MCH) with highest values
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of 123.83% and 41.93pg respectively, while birds in
T3 had the lowest values of115.28% and 39.05pg in
the two parameters respectively. Birds in T1 recorded
highest (34.08%) mean corpuscular haemoglobin
concentration (MCHC) while those in T6 recorded the
lowest (33.20%). Results obtained for haematological
parameters showed that there were no significant
(p>0.05) differences except in MCV and MCH.This is
an indication that the dietary treatment did not have
negative effect on the health status of the birds. This
coincided with the report of Odetola et al. (2012) that
blood parameters are reflections of the effects of
dietary treatments on the animals in terms of the type,
quality and amount of the ingested and available for
the animal to meet its physiological, biochemical and
metabolic necessities. Values obtained for the two
parameters (MCV and MCH) were above the ranges
reported by Wikivet (2013). The values obtained from
this study were close to the report of Muhammad and
Oloyede (2009) when broiler chickens were fed
Aspergillus niger-fermented Terminalia catappa seed
meal-based diet, and also close to the reports of
Odetola et al. (2014) who studied the effects of raw
and roasted kenaf seed meal as a replacement for full
fat soybean meal on haematology, serum biochemistry
and relative weight of broiler chickens.

Table 3: Haematological parameters of birds fed test ingredient

Parameter T1 T2 T3 T4 TS T6 SEM p value
Packed cell volume (%) 27.63 28.95 24.45 26.78 25.00 23.60 2.77 0.10
Haemoglobin (g/dl) 9.40 9.70 8.28 9.00 8.55 8.00 0.95 0.13
RBC (x 10'%/1) 2.31 243 2.13 222 2.03 1.99 0.25 0.14
WBC 104.80 97.14 84.48 95.38 83.50 76.96 13.19 0.08
Neutrophils (%) 0.82 2.05 1.65 0.67 1.85 1.01 0.99 0.24
Lymphocytes (%) 21.64 64.21 81.22 42.18 74.41 66.60 26.75 0.06
Monocytes (%) 2.08 5.68 6.16 3.18 7.25 5.10 2.36 0.20
MCV (%) 119.61° 119.14° 114.79% 120.63% 123.15* 118.59° 3.14 0.07
MCH (pg) 40.69%® 39.92° 38.87° 40.54%® 42.12* 40.20% 1.03 0.02
MCHC (%) 34.02 33.51 33.87 33.61 34.20 33.90 0.71 0.38

Means with no superscripts on the same row does not differ significantly (p>0.05), a, b: means with different superscripts on the same row
differ significantly (p<0.05). SEM = Standard Error of Means, RBC = Red Blood Cell, WBC = White Blood Cell, MCV = Mean Corpuscular
Volume, MCH = Mean Corpuscular Haemoglobin, MCHC = Mean Corpuscular Haemoglobin Concentration

Table 4: Serum parameters of birds fed test ingredient

Parameter T1 T2 T3 T4 T5 T6 SEM p value
Total protein (g/dl) 3.95% 3.25° 3.40®  3.33° 3.50% 2.55¢ 0.50 0.02
Albumin (g/dl) 1.23% 1.55° 1.60° 1.35% 1.58 1.58 0.19 0.08
Globulin (g/dl) 2.72% 1.70° 1.80° 1.98% 1.92% 0.97% 0.46 0.05
Cholesterol 117.75 110.75 96.50 93.75 121.25 98.50 19.56  0.62
ALP (IU/L) 61.25 63.75 64.00 64.00 64.00 64.00 1.41 0.33
SGOT 10.30 13.23 8.18 10.38 10.95 7.93 3.49 0.64
SGPT 16.48 16.70 15.30 15.65 14.25 15.28 2.07 0.80

Means with no superscripts on the same row does not differ significantly (p>0.05), a, b, c: means with different superscripts on the same row
differ significantly (p<0.05). SEM = Standard Error of Means, T1 = without GNS, T2 = untreated GNS, T3 = GNS soaked for three days, T4
= GNS soaked for four days, TS = GNS soaked for five days, T6 = GNS soaked for six days

Serum Biochemistry Parameters of Bird Fed with Test
Ingredients: The results for serum biochemistry
parameters (Total protein, Albumin, Globulin,
Cholesterol, ALP, SGOT and SGPT) were shown in
Table 4. Treatment diets significantly (p>0.05)

influenced total protein, albumin and globulin, but
other parameters [(Cholesterol Alkaline phosphatase
(ALP), Serum glutamate oxaloacetate transaminase
(SGOT) and Serum glutamate pyruvate transaminate
(SGPT)] were not influenced statistically. Birds fed
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treatment 1 (T1) had the highest values of 3.95 and
2.72g/dl in total protein and globulin respectively,
while the lowest values 2.55 and 0.97g/dl were
obtained from birds in T6 respectively. Birds in T5
recorded the highest (121.25) amount of cholesterol.
Birds in T3 recorded the highest (1.60g/dl) in albumin,
while those fed control (T1) had the lowest (1.23g/dl).
Total protein values obtained in this study were higher
than the range (0.55 — 1.09g/1) reported by Muftau et
al. (2015) who replaced wheat offal with fermented
groundnut husk in broiler diets, but lower than the
report of Wikivet (2013). Albumin values across the
treatments were lower than the report of Tijani et al.
(2015) who examined the haematological and serum
biochemical profiles of broiler chickens fed diets of
moringa leaf meal.

Carcass Characteristics of Broiler Chickens Fed Test
Ingredients: The cut-up parts of the broiler chickens
fed the test ingredient were presented in Table 5. There
were no significant (p>0.05) differences in the
measurements of live weight, dressed weight, carcass
percent, drumstick, wing, breast muscle and shank.
Birds in T6 recorded the highest (2.52kg) live weight
and carcass weight (2.02kg), followed by those in T5.

Other parts (head, neck, back and thigh) were
influenced (p<0.05) by the experimental diets. Birds in
T6 had the highest values (2.95, 4.60 and12.53%) in
head, neck and thigh respectively. The highest weight
(18.02%) of back was recorded in T1. Birds in T4 had
the highest values of 19.60 and 4.20% in breast muscle
and shank respectively, while those in T3 recorded the
lowest (14.65%) in breast muscle, and those in T2 had
the lowest (3.56%) in shank. The visceral organs of the
broiler chickens fed test ingredient were presented in
Table 6. There were significant (p<0.05) differences in
gizzard, pancreas, proven triculus and intestine, while
other organs showed no significant (p>0.05)
differences. The highest weight (3.39%), for gizzard
was recorded in birds fed treatment 4 (T4), while the
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lowest (2.73%) was recorded in T1. Birds on TS5
recorded the highest (1.47%) in pancreas while, birds
on T3 had the lowest (0.32%). Birds on T3 had the
highest (0.71%) in proventriculus while, the lowest
(0.46%) was recorded in T5.

The highest weight (10.47%) of intestine was recorded
in treatment 6 (T6) while, the lowest (7.12%) was
recorded in T5. Treatment five (T5) recorded the
highest weight (0.19%) for spleen, treatment six (T6)
recorded the highest weight (2.05%) for liver,
treatment five (T5) recorded the highest weight
(0.69%) for kidney, and treatment four (T4) had the
highest weight (0.56%) of heart. Results obtained for
back were close to those reported by Muftau et al.
(2015). Values obtained in this study for thigh fell
within the report of Adua et al. (2012). Head and neck
values in this study were lower than those reported by
the authors.

The results of visceral organs show that there were no
significant (p>0.05) differences in all the parameters
observed with the exception of the liver and intestine
that showed significant (p<0.05) differences. The liver
and intestines were significantly influenced by the
dietary treatments they tended to be longer in size.
This observation is in agreement with the report of
Hetland et al. (2003) that there were increase in
lengths of gastro intestinal tracts of broilers and
Japanese quails when high fibre diets were fed to them
compared with the normal.

The above findings on carcass characteristics of
broiler birds fed with the test ingredients correspond
with the results of Isikwenu et al. (2010) who
evaluated the effects of replacing groundnut cake with
urea-treated and fermented brewer’s dried grains fed
broiler finishers and observed that all the carcass
parameters evaluated were not significantly affected
by the treatment.

Table 5: Cut-up parts of broiler chickens fed test ingredient

Cut-up part (%) T1 T2 T3 T4 TS5 T6 SEM p value
Live weight (kg) 245 1.92 225 2.15 2.50 2.52 1.04 0.43
Carcass weight (kg) 1.81 1.47 1.87 1.85 1.97 2.02 2.69 0.23
Carcass % 73.88 77.60 83.11 86.05 78.80 80.16 2.69 0.19
Head 2.72% 2.48° 2.80* 2.39° 2.80* 2.95% 6.22 0.04
Neck 4.54 4.17* 3.47° 4.47% 3.77° 4.60° 0.79 0.14
Back 18.02° 11.51¢ 13.13° 13.65° 12.06" 12.26% 18.99 0.05
Drumstick 10.76 10.09 10.91 10.24 9.35 9.74 16.37 0.25
Thigh 12.40° 10.85° 12.35° 11.70° 10.99° 12.53¢ 20.29 0.10
Wing 9.82 8.06 9.05 9.32 8.76 8.45 1490  0.11
Breast muscle 18.64 17.14 14.65 19.60 17.93 17.32 59.03 0.27
Shank 4.00 3.56 4.09 4.20 3.79 3.94 6.08 0.11

Means with no superscripts on the same row does not differ significantly (p>0.05), a, b, c: means with different superscripts on the same row
differ significantly (p<0.05). SEM = Standard Error of Means, T1 = without GNS, T2 = untreated GNS, T3 = GNS soaked for three days, T4
= GNS soaked for four days, TS = GNS soaked for five days, T6 = GNS soaked for six days.
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Table 6: Visceral organ of broiler chickens fed test ingredients

Internal organs (%) T1 T2 T3 T4 T5 T6 SEM p value
Liver 1.92 1.78 1.74 2.04 1.98 2.05 3.92 0.09
Kidney 0.63 0.55 0.42 0.60 0.69 0.50 1.89 0.26
Spleen 0.12 0.11 0.12 0.15 0.19 0.14 0.35 0.22
Gizzard 2.73% 2.91® 3.00° 3.39%* 3.16° 3.11* 6.00 0.11
Pancreas 0.36* 0.46* 0.32% 0.46* 1.47° 0.39° 4.85 0.65
Proventriculus 0.56° 0.58° 0.71¢ 0.69¢ 0.46° 0.65* 1.18 1.00
Heart 0.51 0.51 0.49 0.56 0.55 0.54 1.01 0.10
Intestine 7.53% 8.65° 9.63° 8.66° 7.12¢ 10.47° 16.45 0.39
Abdominal fat 0.93 1.04 0.92 1.08 1.43 0.90 5.33 0.11

Means with no superscripts on the same row does not differ significantly (p>0.05), a, b: means with different
superscripts on the same row differ significantly (p<0.05). SEM = Standard Error of Means, T1 = without GNS,
T2 = untreated GNS, T3 = GNS soaked for three days, T4 = GNS soaked for four days, T5 = GNS soaked for five

days, T6 = GNS soaked for six days

With the above, it was confirmed that the
incorporation of alum-treated groundnut shell meal
(ATGSM) in place of wheat offal in broiler diets does
not cause any abnormal metabolic activities in their
organs or systems and or toxicity, and therefore, safe
for use in broiler production. This is in line with the
report of Abdulrazak et al. (2014) who confirmed that
the anti-nutritional contents of groundnut husk are
below the lethal level and as such safe for consumption
by animals. In this study, the organs weights obtained
were in agreement with those reported by Fanimo e?
al. (2005) and Isikwenu et al. (2010) who confirmed
that there were no gross morphological changes nor
histopathological manifestation in the organs of birds
fed diets compounded from various feed ingredients.

Conclusion: It can be concluded that feeding broiler
chickens groundnut shell soaked above five days may
significantly alter the haematological and serum
biochemical variables. Therefore, treating groundnut
shell with alum does not have adverse effect on
haematology and serum biochemical indices of the
birds, and can be used to replace wheat offal as source
of fibre in broiler diets.
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