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An experiment was conducted to assess the effect of graded levels of inclusion
of frog (Rana esculata) meal as a replacement to fish meal on serum
biochemical indices and haematological parameters of broiler chickens. One
hundred and eighty 1-day-old Abor acre broiler chicks were used for the
experiment that lasted 42 days. Birds were randomly allotted to 5 treatments of
6 replicates with 6 birds each. Frog meal was used to replace fish meal at a level
of 0, 25, 50, 75 and 100%, respectively. Results showed there were no
significant differences observed in the total serum protein and globulin of birds
on the experimental diets. However, the albumin and albumin/ globulin ratio of
birds on 50% and 100% frog meal level respectively compared with birds on
the control diet. The urea level of birds on 100% fish meal and 100% frog meal
was similar. There were no significant differences observed in the packed cell
volume, mean corpuscular haemoglobin concentration, lymphocyte and
heterophils of birds on the experimental diets. However, there were significant
(P<0.05) differences observed in the haemoglobin, red blood cell, white blood
cell, mean corpuscular volume, mean corpuscular haemoglobin, monocytes,
eosinophils and basophils of birds fed the dietary treatments. Birds on 50%
frog meal and 50% fish meal diets recorded the highest values of mean cell
volume (88.39%) and mean cell haemoglobin (30.45upg) respectively. It was
therefore concluded that frog meal can adequately replace fish meal in broiler
diets up to 100% without adverse effects on the blood profile.
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INTRODUCTION

though available in small quantities, have served to bridge
the gap in supply of animal protein sources as well as to

In developing countries like Nigeria, the poultry
industry has always been faced with problem of obtaining
feed ingredients that are of adequate nutritional quality to
support growth performance. Fish meal (FM) is among
the best source of high quality protein for animals. It has
been used as a supplemental protein for many years
primarily for monogastrics. High quality FM normally
contains between 65% and 72% crude protein by weight.
However, FM used in poultry ration has been faced with
adulterations in recent times, as a result, demand for high
quality and feed grade fish meal significantly exceeds
availability which has also resulted into sky-rocketed cost
of fish meal. This has invariably necessitated the need to
source for unconventional alternative protein source.
According to Ravinder et al. (1996), by-products like
meat meal, liver residue, silk worm pupae meal etc,
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lower costs. Other unconventional protein sources that
had been used in poultry nutrition include: cray fish meal
(Ojewole et al., 2005; Asafa et al., 2012), sun-dried
shrimp waste meal (Oduguwa et al., 2004), shrimp meal
(Rosenfeld et al., 1997; Gernat, 2001), grasshopper meal
(Aduku, 1993; Ojewole et al., 2005), locally processed
fish waste meal (Ojewole et al., 2005); maggot from
poultry droppings (Atteh and Oyedeji, 1990), housefly
pupa meal (EI-Boushy, 1991), poultry and chicken offal
meal (Salami, 1997; Udedibie et al., 1988) and shrimp
waste (Nwokoro, 1993; Fanimo et al., 1996; Rosenfeld et
al., 1997). Unconventional feed ingredients as marine
waste and frog waste are also available for use.

Frog meal is a potential feed resource and it is a non
conventional protein source that can be fed to poultry in
place of fish meal because of its closeness in biological



value. The use of frog meal may augment the problem of
competitiveness and high cost of conventional protein
ingredient like fish meal. However, measuring the blood
metabolites and constituents of birds fed frog meal based-
diets can be used as basis for comparison to fish meal.
Blood is an important index in determining the nutritional
and health status of the animals. It is based on this
background information that the present study was
conducted to evaluate the effect of substituting frog meal
for fish meal on serum biochemical and haematological
parameters of broiler chickens.

MATERIALS AND METHODS

Five dietary treatments were prepared containing
graded levels (0, 25, 50, 75 and 100%) of frog meal in
place of fish meal weight for weight as shown in Tables 1
and 2. The frog meal used for this study was in a
processed form. It was purchased from Bodija market,
Ibadan, Nigeria. It was then milled and added to the diets
appropriately. One hundred and eighty (180) broiler
chicks (Abor acre strains) were used for this study. The
birds were brooded for 7 days, and then randomly
distributed into 5 treatment groups on beddings of wood
shavings in a well illuminated and ventilated pen. The
dietary treatments consist of 6 replicates of 6 birds each in
a completely randomized design. The five dietary
treatments prepared were; treatment 1 (control diet)
contained no frog meal while treatments 2, 3 4 and 5
contained 25, 50, 75 and 100% graded levels of frog meal
respectively. Experimental diets were offered ad libitum
and birds had free access to clean water throughout the
study period that lasted for 42 days. The study was carried
out at the Pullet Unit of the Teaching and Research Farm,
University of Ibadan, Nigeria.

Blood collection

On day 42, two birds per replicate were selected and
bled through the jugular vein into two vaccutiner tubes,
one containing ethylene diamine tetra acetic acid (EDTA)
for haematological study and the other sterile plasticine
vaccutiner tubes without EDTA. The second set of tubes
were covered and centrifuged, serum separated out,
decanted, deep-frozen for serum biochemical analyses.

Haematological indices and corpuscular constants

The Packed Cell Volume (PCV) was determined using
Micro haematocrit method as described by Kelly (1979).
Red Blood Cell (RBC) and White Blood Cell (WBC) were
determined using Neubauer haemocytometer after the
appropriate dilution. Haemoglobin (Hb) concentration was
determined by a Cyanmethaemoglobin method using
Drabkin’s solution as diluents. Blood indices and
corpuscular constants: Mean corpuscular volume (MCV),
Mean corpuscular haemoglobin (MCH) and Mean
corpuscular haemoglobin concentration (MCHC) were
determined using appropriate formulae (Jain, 1986).

Serum biochemical analysis

Total protein was determined by Biuret method as
described by Kohn and Allen (1995) while albumin was
determined using Bromocresol green (BCG) method as
described by Peters et al. (1982). The globulin
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concentration was obtained by subtracting albumin value
from total protein, while albumin/globulin ratio was
obtained by dividing the calculated albumin value by the
calculated globulin value. Urea was determined by the
dimethyl monoxide method.

Experimental Design
Completely randomized design

Proximate analysis

The proximate composition of the test ingredient and
experimental diets were analyzed according to the
methods of AOAC (2000).

Statistical analysis

Data obtained were analyzed using descriptive
statistics and ANOVA (P=0.05) (SAS, 2012). Mean
differences were separated using Duncan multiple range
test (Duncan, 1955).

RESULTS

The results of proximate composition of the test
ingredients and experimental diets are shown in Tables 3
and 4 respectively. The crude protein and gross energy of
frog meal (71.19% and 4.62 Kcal/g) and fish meal
(72.42% and 3.73 Kcal/g) respectively are as shown in
Table 3. Also, the crude protein (CP) content of the
experimental finisher diets ranged from 19.08 to 21.20%.
It decreased as the level of frog meal (FRM) increases in
the diets. Crude fibre increased from 2.22 to 3.80% as the
level FRM increased across the dietary treatments.
Appreciable ether extract values ranging from 10.22% to
16.79% were recorded across the diets.

The result of serum biochemical indices of broiler
chickens fed the experimental diets is as shown Table 5.
Total serum proteins and globulin of broiler chickens fed
graded levels of FRM were not significantly influenced by
the dietary treatments. However, the highest serum protein
was recorded in birds on 100% frog meal diet. The
albumin (ALB) and albumin/globulin (A/G) ratio of birds
on experimental diets were influenced (P<0.05) by the
dietary treatments. The ALB and A/G ratio of birds on
50% and 100% FRM inclusion compared favorably with
birds on the control diet (100% fish meal level). Similarly,
significant differences (P<0.05) were observed in serum
urea of birds fed experimental diets with the highest value
(1.86mg/dl) observed in birds on 100% frog meal diet
which was not significantly different from birds on 100%
fish meal diet (1.83mg/dl).

The results of haematological indices of birds fed
graded levels of frog meal (FRM) in replacing fish meal
(FM) are shown in Table 6. The haematological variables
in this study showed that there were no significant
differences observed in the Packed Cell Volume (PCV),
Mean Corpuscular Haemoglobin Concentration (MCHC),
lymphocytes and heterophils of birds among the dietary
treatments. The PCV of birds decreased as the level of
frog meal increases in the diet except in diet 3 (50% FRM
and 50% FM levels). The MCHC, lymphocytes and
heterophils of birds in experimental diets did not follow a
particular trend but were comparable to those on the
control diet.



Table 1: Gross composition of experimental diets (g/100gDM)
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Table 3: Proximate composition (%) of frog meal and fish meal

(starter phase) Nutrient frog meal fish meal

Frog Meal Inclusion Levels Dry matter 93.90 91.05
Ingredients 0% 25% 50% 75%  100% Crude protein 7119 72.42
Maize 56.50 56.50 56.50 56.50 56.50 Crude fibre 2.04 0.30
Soyabean meal 16.00 16.00 16.00 16.00 16.00 Ether extract 12.00 11.00
Groundnut cake 20.00 20.00 20.00 20.00 20.00 Ash 10.80 10.00
Wheat offal 200 200 200 200 200 Nitrogen free extract 3.97 6.28
Fish meal (724% CP) 2.00 150 100 050 0.00 Gross energy (Kcal/g) 4.62 3.73

Frog meal (71.2% CP) 0.00 050 1.00 150 2.0
Dicalcium phosphate 1.50 150 150 150 1.50

Limestone 1.00 100 100 1.00 1.00
Broiler premix 025 025 025 025 025
Lysine 025 025 025 025 025
Methionine 025 025 025 025 0.25
Common salt 025 025 025 025 0.25
Total 100.00 100.00 100.00 100.00 100.00
Calculated nutrients

Crude protein 23.15 2314 2313 2312 2311
Energy (kcal/g) 300 298 297 295 29%
Crude fibre 336 336 33 335 334
Lysine 126 124 122 119 117
Methionine 059 058 057 056 0.55
Calcium 112 114 115 117 118
Phosphorus 048 049 049 050 0.51

Table 4: Proximate composition of experimental diets (as fed
basis) finisher phase (%)

Frog Meal Inclusion Levels

Ingredients 0% 25% 50% 75% 100%
Dry matter 89.71 89.33 89.43 89.00 89.00
Crude protein 21.20 20.77 20.62 19.47 19.08
Crude fibre 222 223 313 377 3380
Ether extract 1095 13.71 16.79 10.22 14.87
Ash 6.81 590 554 536 6.34
Nitrogen free extract 58.82 57.39 46.08 61.18 55.91

*Composition of Premix per Kg of diet: vitamin A, 12,500 I.U;
vitamin D3, 2,500 I.U; vitamin E, 40mg; vitamin K, 2mg;
vitamin B, 3mg; vitamin B,, 5.5mg; niacin, 55mg; calcium
pantothenate, 11.5mg; vitamin Bg, 5mg; vitamin By, 0.025mg;
choline chloride, 500mg; folic acid, 1mg; biotin, 0.08mg;
manganese, 120mg; iron, 100mg; zinc, 80mg; copper, 8.5mg;
iodine, 1.5mg; cobalt, 0.3mg; selenium, 0.12mg; Anti-oxidant,
120mg.

Table 2: Gross composition of experimental diets (g/100gDM)
(finisher’s phase)

Table 5: Serum biochemical indices of birds fed graded levels
of frog meal

Frog meal inclusion levels
Parameter 0% 25% 50% 75% 100% SEM
Total protein (g/dl) 2.80 2.80 2.89 284 290 0.16
Albumin (g/dl) 1.75% 1.58° 1.77% 1.50° 1.70* 0.7
Globulin (g/dl) 1.05 122 112 134 120 0.6
Albumin:Globulin  1.67* 1.30° 1.58* 1.12° 1.42* 0.16
Urea (mg/dl) 1.83° 1.39° 0.95° 0.96° 1.86° 0.11

Frog Meal Inclusion Levels

Ingredients 0% 25% 50% 75% 100%
Maize 56.50 56.50 56.50 56.50 56.50
Soyabean meal 16.00 16.00 16.00 16.00 16.00
Groundnut cake 10.00 10.00 10.00 10.00 10.00
Wheat offal 12.00 12.00 12.00 12.00 12.00

Fish meal (724% CP) 200 150 1.00 050 0.00
Frog meal (71.2% CP) 0.00 050 1.00 150 2.00
Dicalcium phosphate 1.50 150 150 150 150

Limestone 100 100 100 1.00 1.00
Broiler premix 025 025 025 025 025
Lysine 025 025 025 025 0.25
Methionine 025 025 025 025 025
Common salt 025 025 025 025 025
Total 100.00 100.00 100.00 100.00 100.00

Calculated nutrients (%)

Crude protein 20.35 20.34 20.33 20.32 2031
Energy (kcal/g) 291 289 283 286 285
Crude fibre 371 371 371 371 371
Lysine 120 122 125 126 129
Methionine 059 057 058 059 061
Calcium 110 112 113 115 116
Phosphorus 049 050 050 051 0.52

*Composition of Premix per Kg of diet: vitamin A, 12,500 I.U;
vitamin D3, 2,500 L.U; vitamin E, 40mg; vitamin K; 2mg;
vitamin B, 3mg; vitamin B,, 5.5mg; niacin, 55mg; calcium
pantothenate, 11.5mg; vitamin Bg, 5mg; vitamin By, 0.025mg;
choline chloride, 500mg; folic acid, 1mg; biotin, 0.08mg;
manganese, 120mg; iron, 100mg; zinc, 80mg; copper, 8.5mg;
iodine, 1.5mg; cobalt, 0.3mg; selenium, 0.12mg; Anti-oxidant,
120mg.

Means on the same row with different superscripts are
significantly (P<0.05) different. SEM- Standard Error of Mean

There were significant  (P<0.05)  differences
observed in the Haemoglobin (Hb), Red Blood Cell
(RBC), white Blood Cell (WBC), Mean Corpuscular
Volume (MCV), Mean Corpuscular Haemoglobin (MCH)
and some of the differential counts of birds on the
experimental diets. Most of the values recorded did not
differ significantly from the birds fed the control diet
containing 100% FM. Birds on 50% FRM and 50% FM
diets recorded the highest values of MCV (88.39%) and
MCH (30.45p9).

DISCUSSION

The proximate composition of test ingredients (fish
meal and frog meal) revealed that they had similar
nutrient profile. Meanwhile, Crude Protein (CP) content
of the diets decreased as the level of frog meal (FRM)
increases in the diets. It could be as a result of lower CP
content of frog meal (71.19%) as compared to that of fish
meal (72.42%) that could have resulted from different
processing methods. However, the CP value obtained for
frog meal in this trial was higher than 47.31% reported by
Ojewola et al. (2005) for frog probably because the oil in
frog meal had been extracted which probably resulted in
higher crude protein content. Appreciable ether extract
values recorded across the diets in this study is probably
an indication that frog meal based diets can supply
sufficient energy in broiler diets. The proximate
composition of the diets in the present study was
comparable to other related previous findings (Fanimo et
al., 1996; Rosenfeld et al., 1997; Fanimo et al., 1998).
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Table 6: Haematological indices of birds fed graded levels of frog meal
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Frog meal inclusion levels

Parameter 0% 25% 50% 75% 100% SEM
Packed cell volume (%) 33.17 32.00 32.17 30.75 30.50 1.25
Haemoglobin (g/d1) 11.43° 10.64% 10.70% 10.18° 10.15° 0.37
Red blood cell (x10%/mm3) 4.14° 3.90% 3.52¢ 3.78™ 3.90% 0.10
White blood cell (x10%/mm?) 19.81 19.05% 18.24 18.72% 20.07° 0.45
MCV (1) 83.52° 77.18° 88.39% 81.79% 78.49% 3.27
MCH (upg) 27.76® 25.56° 30.45° 27.07® 26.12° 1.16
MCHC (%) 33.23 33.25 33.25 33.12 33.28 0.08
Lymphocytes (%) 62.92 66.25 64.25 64.50 63.67 2.74
Monocytes (%) 3.75°% 2.83° 3.00° 2.75 2.92° 0.35
Eosinophils (%) 2.57° 217° 2.42° 267 2.80° 0.26
Basophils (%) 0.25° 0.00° 0.42° 0.25° 0.50% 0.24
Heterophils (%) 27.75 28.83 29.67 30.25 29.50 2.74

Means on the same row with different superscripts are significantly (P<0.05) different. MCV = mean corpuscular volume; MCH =
mean cell haemoglobin; MCHC = mean corpuscular haemoglobin concentration; SEM- Standard Error of Mean.

The chemistry of serum is routinely used for
detection of organ diseases in domestic mammals and the
amount of available protein in the diets (lyayi and Tewe,
1998). It has been reported that serum biochemical
constituents are positively correlated with the quality of
the diet (Brown and Clime, 1972; Adeyemi et al., 2000).
It is accepted that serum protein profile and the absolute
values of individual fractions are an excellent basis for a
tentative diagnosis (Kaneko, 1997). Total serum proteins
and globulin of broiler chickens fed graded levels of FRM
were not significantly influenced by the dietary
treatments. However, the highest serum protein was
recorded in birds on 100% frog meal diet. This implies
that the frog meal-based diets possessed identical dietary
quality with the control (100% fish meal) diet. Although
Agbede and Aletor (2003) have reported that total serum
protein, albumin and globulin syntheses were not affected
by sources of dietary protein (quality of protein).
However, similar evidence of positive linear correlation
between dietary protein quality and quantity has been
reported (Tewe, 1985; Eggum, 1989). Globulin carries
essential metals through the bloodstream to the various
parts of the body and helps the body to fight infections.
Elevated globulin levels are often pronounced in birds
with serious infections because of abnormally increased
production of antibodies. In this study, the globulin of
birds on FRM diets compared favourably with those on
100% fish meal inclusion, which is an indication that the
test diet did not precipitate any severe effects on the
health status of the birds.

According to Deldar (1994), albumin is the most
abundant protein in blood plasma. The similarity recorded
between the wvalues of albumin (ALB) and
Albumin/Globulin (A/G) ratio of birds on 50% FM and
50% FRM levels when compared with those on 100% fish
meal inclusion showed a synergistic effect of the protein
quality of the test ingredients. The ratio of albumin to
globulin can also help to determine whether certain
disorders are occurring. An elevated A/G ratio could mean
an underactive thyroid, called hypothyroidism, or elevated
levels of glucocorticosteroids. Low globulin levels can
also cause a rise in the A/G ratio. Serum urea can be used
as a test of renal function, protein breakdown, hydration
status, and liver failure. However, the concentration of
urea also depends on diet especially those with high
protein content. Serum urea of birds on 100% frog meal

diet was similar to those on 100% fish meal diet (Table 5).
This probably suggests that there was a better digestion,
utilization and absorption of protein in the test ingredient
used which invariably improved protein utilization. The
values of the blood parameters across the diets were
comparable to those reported in literature for broiler
chickens (Swenson, 1970; Campbell et al., 2003)
indicating nutritional adequacy of the diets.

Blood represents a means of assessing clinical and
nutritional health status of animals in feeding trial and the
haematological parameters most commonly used for
assessment in nutritional studies include Packed Cell
Volume (PCV), Red Blood Cell (RBC), Haemoglobin
concentration, Mean  Corpuscular ~ Haemoglobin
Concentration (MCHC), Mean Corpuscular Volume
(MCV) and clotting time (Aletor and Egberongbe, 1992;
Olorede and Longe, 2000; Adeyemi et al., 2000). The
PCV of birds decreased as the level of frog meal increases
in the diet except in birds fed 50% FRM and 50% FM
levels. However, the values obtained for PCV and RBC
were higher than those reported for chicks fed fish meal
replaced with leaf protein concentrate from gliricidia
(Agbede and Aletor, 2003). The MCHC, lymphocytes and
heterophils of birds in experimental diets did not have a
definite trend but were similar to those on the control diet.
This suggests that both the control and test diets have
similar dietary quality that resulted into identical
haematological variables. PCV and MCHC are very
important in anaemia diagnosis and also serve as a useful
index of the capacity of the bone marrow to produce red
blood cell. The values of PCV, MCHC, lymphocytes and
heterophils are within the reported haematological values
for normal chickens according to Hodgers (1977). The
values of PCV and RBC were within the ranges of 30-
35% and 2.88-4.12 x 10° mm® reported by Swenson
(1970) and Campbell et al. (2003).

White Blood Cell (WBC) and some of the differential
counts were significantly affected by increased levels of
frog meal. The higher value of WBC observed in birds fed
100% FRM is an indication that the birds were resistant to
diseases which probably signifies higher immunity status.
This is reflective of the adequacy of the dietary treatments
as reported by Lindsay (1977). All the haematological
indices measures were within the normal range reported
for broiler chickens (Mitruka and Rawnsley, 1981).



Conclusion

This study showed that frog meal is a valuable
replacement for fish meal up to 100% in broiler diets
without adverse effects on the blood metabolites. The
results of haematological variables in this study suggest
that the test diets did not precipitate any severe effects on
the health status of the experimental birds.

Acknowledgement

The authors thank Dr E.O. Ewuola, Animal
Physiology Laboratory, Department of Animal Science,
University of Ibadan, Nigeria for his helpful comments
and suggestions.

REFERENCES

Adeyemi OA, OE Fashina and MO Balogun, 2000.
Utilization of Full-Fat Jatropha Seed in Broiler Diet:
Effect on Haematological Parameters and Blood
Chemistry. In: Proc 25th Annual Conference Nig Soc
Anim Prod (NSAP) 19"-23rd March, 2000, Umudike.
pp: 108-109.

Aduku AO, 1993. (Unplished). Tropical Feedstuff.
Analysis Table. Ahmadu Bello University, Zaria,
Nigeria.

AOAC, 2000. Association of Official Analytical
Chemists. Official methods of analysis, 16th Ed.
Arlington, VA, USA.

Agbede JO and VA Aletor, 2003. Evaluation of Fish Meal
Replaced with Leaf Protein Concentrate from
Glyricidia in Diets for Broiler - Chicks: Effect on
Performance, Muscle Growth, Haematology and
Serum Metabolites. Int J Poult Sci, 2: 242-250.

Aletor VA and O Egberongbe, 1992. Feeding Differently
Processed Soybean. Part 2: An Assessment of
Haematological Responses in the Chickens. Die
Nahrung, 36: 364-369.

Asafa AR, AD Ologhobo and 10 Adejumo, 2012. Effect
of Crayfish Waste Meal on Performance
Characteristics and Nutrient Retention of Broiler
Finishers. Int J Poult Sci, 11: 496-499.

Atteh JO and JO Oyedeji, 1990. The Replacement Value
of Maggots for Groundnut Cake in Broiler Diet.
Centerpoint, 4: 39-46.

Brown JA and TR Clime, 1972. Nutrition and
Haematological values. J Anim Sci, 35: 211-218.
Campbell JR, MD Kenealy and KL Campbell, 2003.
Anatomy and Physiology of Farm Animals. In:
Animal Sciences. The Biology, Care and Production
of Domestic Animals. 4th Edition. McGraw Hill

Company Inc. New York. pp: 179-202.

Deldar A, 1994. Blood and Bone Marrow. In Veterinary
Histology. 5" Edition. HD Dellmann and J Eurell
(eds) Williams and Wilkins. A Wavely Company, 4:
62-79.

Duncan DB, 1955. Multiple ranges and multiple F-test.
Biometrics, 11: 1-42.

Eggum BO, 1989. Biochemical and Methodological
Principles. In: Protein Metabolism in Farm Animals.
Evaluation, Digestion, Absorption and Metabolism,
H.D. Bock, B. Eggum, AG Low, O Simon and T
Zebrowska (eds), (Oxford Science Publication,
Deutscher Handwirtschafts Verlag, Berlin), 1-52.

264

Inter J Agri Biosci, 2013, 2(5): 260-265.

El-Boushy, 1991. Housefly Pupae as Poultry Manure
Converters for Animal Feed. A Review, Bioresource
Technol, 38: 45-49.

Fanimo AO, E Mudama, TO Umukoro and OO Oduguwa,
1996. Substitution of Shrimp Waste Meal for Fish
Meal in Broiler Chicken Rations. Trop Agric
(Trinidad), 73: 210-205.

Fanimo AO, OO Oduguwa, YO Jimoh and AO Faronbi,
1998. Performance and Carcass Evaluation of Broiler
Chicks fed Shrimp Waste Meal Supplemented with
Synthetic Amino Acids. Nig J Anim Prod, 25: 17-21.

Gernat AG, 2001.The Effect of Using Different Levels of
Shrimp Meal in Laying Hen Diets. Poult Sci, 80: 633-
636.

Hodgers RD, 1977. Normal (Poultry) Haematological. In:
Comparable  Clinical Haematology. Blackwell
Scientific Publication, London.

lyayi EA and OO Tewe, 1998. Serum Total Protein, Urea
and Creatinine Levels as indices of Quality of
Cassava Diets for Pigs. Trop Vet, 16: 59-67.

Jain NC, 1986. Scanning Electron Micrograph of Blood
cells. In: Schalm’s Veterinary Haematology, 4"
Edition, Lea and Febiger, Philadelphia, 4: 63-70.

Kaneko JJ, 1997. Serum Proteins and the
Dysproteinemias. In: Clinical Biochemistry of
Domestic Animals, 5th edn, eds Kaneko J, J Harvey
and M Bruss, Academic Press, San Diego, CA, pp:
117-138.

Kelly WR, 1979. Veterinary Clinical Diagnosis, 2™ Edn,
Tindal. London, pp: 266-267.

Kohn RK and MS Alllen, 1995. Enrichment of Proteolytic
Activity Relative to Nitrogen in Preparation from the
Rumen for In Vitro Studies. Anim Feed Sci Tech, 52:
1-14.

Lindsay DB, 1977. The Effect of Feeding Patterns and
Sampling on Blood Parameters. Occasional public. No.
1 Br Soc Anim Prod, Ed. By D. Lister, pp: 99-120.

Mitruka DM and HM Rawnsley, 1981. Clinical,
Biochemical and Haematological References values
in Normal Experimental Animals and Normal
Humans, 2" ed. Massons Pub, New York, pp: 413.

Nwokoro SO, 1993. Effects of Blood Meal, Chicken Offal
Meal and Fish Meal as Sources of Methionine and
Lysine in Starter Cockrels’ Diets. Nig J Anim Prod,
20: 86-95.

Oduguwa OO, OA Fanimo, O Olayemi and N Oteri, 2004.
The feeding value of sun-dried shrimp waste-meal
based diets for starter and finisher broilers. Arch de
Zootec, ano/vol 53, numero 201, pp: 87-90.

Ojewola GS, FC Okoye and OA Ukoha, 2005.
Comparative Utilization of Three Animal Protein
Sources by Broiler Chickens. Int J Poult Sci 4: 462-
467.

Olorede BR and OG Longe, 2000. Effect of Replacing
Palm Kernel Cake with Shear Butter Cake on Quality
Characteristics, Haematology and Serum Chemistry
of Laying Hens. Nig Anim Prod, 27: 19-23.

Peters T, GT Biaamonte and BT Doumas, 1982. Protein
(Total Protein) in Serum Urine and Cerebrospinal
Fluid: Albumin in Serum. In: Selected Method of
Clinical Chemistry. Vol 9 [Paulkner WR and S
Meites, Eds]. American Association for Clinical
Chemistry, Washington, DC.



Ravinder VR, VR Ravindra, and S Qudratullah, 1996.
Squilla-A Novel Animal Protein. Can it be used as a
complete substitute for fish in poultry rations? Feed
Int, March, pp: 18-20.

Rosenfeld DJ AG Gernat, JD Marcano, JG Murillo, GH
Lopez and JA Flores, 1997. The Effect of Using
Different Levels of Shrimp Meal in Broiler Diets.
Poult Sci, 76: 581-587.

Salami RI, 1997. Replacement Value of Poultry Visceral
Offal Meal for Fish Meal in Layers’ Diets. Nig J
Anim Prod, 24: 37-42.

SAS, 2012. Statistical Analytical Software Users Guide
Statics. Version 8.2. Ed. SAS institute Inc, Cary, NC,
USA.

265

Inter J Agri Biosci, 2013, 2(5): 260-265.

Swenson MJ, 1970. Physiologic Properties, Cellular and
Chemical Constituents of Blood. In: Dukes’
Physiology of Domestic Animals. 8th Ed. (MJ
Swenson edited) Comstock Publishing Associates,
Cornell University Press, Ithaca and London, UK pp:
21-61.

Tewe OO, 1985. Protein Metabolism in Growing Pigs fed
Corn or Cassava Peel Based Diets Containing Graded
Protein Levels. Res Vet Sci, 29: 259-263.

Udedibie AB, IG Anyanwu, Ul Ukpai and AJ Oyet, 1988.
Poultry Offal Meal as a Protein Supplement for
Laying Hens And Finisher Broilers. Nig J Anim Prod,
15: 103-109.



