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ABSTRACT

The effect of substituting fishmeal protein with so&l;ca’n meal grotcin on serum
metabolism and some haematological indices, have n assessed, using Hyperco
broiler chickens. Six diets (isonitrogenous and isocaloric) were fed, in which, 0, 20,
40, 60, 80 and 100% of dietary fishmeal (FM) protein was substituted with soyabecan

meal (SMB) protein.
Results showed significant (P<0.05) differences in clotting time, packed cell
volume (PCV), red blood count (RBC) and mean corpuscular volume (II)VICV), due

to dietary treatments. Clotting time was longest for birds on diet 6 in which FM was
completely with' SMB and shortest for those on diet 3. The variations in the PCV,
RBC and MCV followed no particular trend with dietary treatments. The

haemoglobin concentration (Hb), mean corpuscular hacmoglobin (MCH) and mean

q(:orpnscu)lar haemoglobin concentration (MCHC) did not differ . significantly
P >0.05).

Total serum protein (TSP), albumin, globulin and albumin/globulin ratio, were
not significantly (P >0.05) influenced by the dietary treatments. However, significant
(P <0.05) differences were obtained in the serum urea levels as the values seemed to
increase with.increasing level of FM substitution with SBM.

It was inferred, that an all-SBM feeding may have serious implications for the
routine debeaking processes, especially in layers, given the much higher clotting time
for birds on diet 6.1n which there was 100% substitution of FM with SBM protein.

Key Words: Fishmeal, Soyabean meal, Serum Metabolites, Haematological Indices,
Chicken.

MATERIALS AND METHODS housed in a 4-decked electrically heated bat-

tery brooder. They were fed a 24% protein

v broiler starter diet for a pre- experimental

Animals period of 3 weeks and also vaccinated
A total of 90 Hyperco broiler chicks, sup- against Newcastle and infectious bursal dis-

plied, by Lipakala Farms, (Nig.) Ltd., Ondo, SR
was used for the study. All chicks were
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Experimental Design

At the end of the 3-week pre-experimen-
tal period, 15 chickens (in 3 replications of 5
chickens per replicate), were randomly as-
signed to each of the 6 diets, in which,
graded levels of FM protein (0, 20, 40, 60 80
and 100%), were replaced with SBM
protein. All diets were isocaloric and
isonitrogenous (Table 1). The experimental
diets and clean water were given to the
chickens, ad libitum for 5 weeks.

Clotting time

Clotting time for each of the experimen-
tal birds was determined by the capillary
tube agglutination method (Schalm, et al.)
1975).

Collection of blood samples

Blood samples were obtained, terminally
from the chicks, by neck decapitation. The
sample from each bird was collected into
labelled EDTA bottle and clean test tubes.
The blood samples in the EDTA bottles,
were processed for haematology, while

samples in the test tubes, were refrigerated |

for about 6 hours, after which, the serum
separated out clearly.

Haematology -

Percent packed cell volume (PCV) was
determined, by spinning about 75 ul of each
blood sample in heparinized capillary tubes,
in a haematocrit microcentrifuge for 5
minutes, while total red blood count (RBC)
was estimated, using normal saline as the
diluting fluid. The haemoglobin content of
the blood was estimated (Swensen, 1951).
The mean corpuscular volume (MCV),
mean corpuscular haemoglobin (MCH) and
mean corpuscular haemoglobin concentra-

tion (MCHC), were calculated as described

by Green (1976).

rie, 1960).

Biochemical measurements

‘The following parameters were measured
colorimetrically with SIGMA assay Kits:
Total serum protein (TSP) and serum urea.
Total albumin and globulin, were also deter-
mined colorimetrically (Lamb, 1981). ‘

The data were subjected to factorial
analysis of variance with an IBM/PC micro
computer, and where treatment means were
significant, they were compared, using the
Duncan’s multiple range test (Steel and Tor-

~

RESULTS
Clotting time and haematology

The effect of fishmeal substitution with
soyabean meal, on the haemogramme of the
broiler chicken, is presented in Table 2. Sig-
nificant  differences (P<0.05)  were
recorded, in the clotting time, PCV, RBC
and MCV values of chicks on different diets,
in which SBM replaced FM. Clotting time
was longest for the blood samples recovered
from chicks placed on all-SBM dict (diet 6)
and shortest for samples from birds on diet
3. The variation in the PCV, RBC and MCV
followed no particular trend with the dietary
treatment. The haemoglobin concentration
(Hb), MCH, MCHC, of birds on the various
diets, did not differ significantly (P >0.05).

Serum Biochemistry

The mean values * standard deviation
(SD) of the TSP, albumin, globulin, al-
bumin/globulin ratio, are presented in Table
3. There were no significant (P>0.05) dif-
ferences in the serum levels of these vari-
ables, due to the dietary [(reatments.
However, significant differences (P <0.05)
were recorded in the blood urea level of the
chicken, on the various diets (Table 3).
There was a tendency for the values to in-
crease with increasing FM substifution with
SBM.
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Table 1
Gross and proximate composition of experimental diets
DIETS
1 2 3 4 5 6
% FM protein replaced by SMB protein

INGREDIENTS 0 20 40 60 80 100
Maize 55.85 55.37 54.89 5441 5393 5345
Groundnut Cake 28.00 28.00 28.00 28.00 28.00 28.00
Fishmeal® 5.00 4.00 3.00 2.00 1.00 0.00
Soyabean meal® 0.00 1.48 2.96 444 - 592 7.40
Brewer’s Dried
_grain 5.00 5.00 5.00 5.00 - 5.00 5.00
Palm oil 2.00 2.00 2.00 2.00 2.00 200
Bone meal 2.50 2.50 2.50 2.50 2.50 2.50
Opyster shell 0.50 0.50 0.50 0.50 0.50 0.50
DL-Methionine 0.15 0.15 0.15 0.15 0.15 0.150
Premix 0.50 0.50 0.50 0.50 0.50 0.50
Salt 0.50 0.50 0.50 0.50 0.50 0.50
Calculated:

Crude protein (%) 2239 22.34 2229 2224 22.20 22.20
M.E. (Mcal Kg''DM) 3.07 3.07 3.07 3.06 3.06 3.06
Methionine ;

Cystine (%) 0.89 0.88 0.87 - 0.86 0.85 0.84
Lysine (%) 1.16 1.15 1.14 113 113 113
Proximate chemical comp.osition (%)

Crude protein (CP) 22.15 2229 2243 22.59 22,77 22.47
Crude fibre (CF) 3.80 426 3.98 372 3.92 3.86
Ether extrace (EE) 462 5.01 493 422 5.1 462
Ash 512 5.96 6.00 5.82 5.99 513
Moisture 532 6.28 5.76 6.32 6.68 412
Nitrogen-fre :

extract (NFE) 58.97 56.20 56.90 5728 55.53 59.80
Dry matter (DM) 94.67 93.71 94.23 93.67 93.31 95.87
a Contained C.P. 65%, CF 1.00%, EE 3.83%, Ash 14.29%, Moisture 7.56%, NFE

8.35%, DM 92.44%.
b Contined CP 43.88%, CF 5.52%, EE 4.11%, Ash 5.07%, Moisture 9.88%, NFE
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Table 3
Effect of varying levels of fishmeal substitution with soyabear meal on some
serum metabolites in the broiler chicken

217

% FM
protein
replaced TSP (ALBUMIN CLOBULIN ALBUMIN/ UREA

Diets by SBM (g/100ml) (/100ml)  (g/100ml) GLOBULIN (mg/}00ml)
1 0 326 +0.11 204+0.19 1.22+008 168+027 24.45+223°
3, 20 3.18 +0.11 179+0.09 144+033 1292031 26.45+038
3, 40 3.04+0.13 191+0.03 114+0.14 170+023 2556+3.34°
4 60 3.15+0.33 191+0.13 135+028 147+034 28.89+192°
5. 80 3.04+0.11 1.86+0.04 118+0.13 159+020 30.74+0.64"
6. 100 3.11+0.12 194+0.09 - 128+005 165+006 31.69+087"
Means are for 15 chickens/diet.

+SD = standard deviation.

abc = Meaans in the same column with differing silpcrscripts are significantly different (P <0.01).

TSP = Total serum protein
SBM = Soyabean meal.

DISCUSSION

The present study showed that, replace-
ment of FM protein with SBM protein, in
the diet of the broder chicken, had no effect
on the Hb, MCH arnd MCHC. The study fur-
ther suggests that haemoglobin synthesis,
progressed normally in birds, even when all
the dictary protein was of plant origin.
Dictary replacement of FM with SBM did
not also, significaritly affect the TSP, al-
bumin, gfobulin and albumin, globulin ra-
tion. Wright (1971) opined that protcin from
muscle and viscera (animal origin) favour al-
bumin formation, while protein from other
sources (plant and grains) favour globulin
formation. Although, significant differences
were not recorded with respect to these frac-
tions, a comparison of the values for birds
on the all-fishmeal diet (diet 1) and all
soyabean meal diet (diet 6) tends to support
this assertion. it has also been observed

(Wright, 1971) that if given intravenously,
plasma or serum protein can supply all the
tissue needs for protein, and that, food
protein can then be temporarily dispensed
with; thus suggesting that plasma protein can
readily be incorporated into the tissues.
Similarly, Eggum (1976) and Tewe (1985)
reported a positive linear correlation be-
tween protein quality and total serum
protein concentration and, a negative cor-
relation between serum urea and creatinine
concentrations. Although no correlation
analysis was carried out, significant differen-
ces were recorded in the serum urea; with
the values increasing with increasing level of
FM replaced with SBM. This observation
tends to suggest poorer dictary protein
quality as the level of substitution of FM
protein with SBM protein increases.
Although treatment effects on PCV, RBC
and MCV were significant, values were
however within the normal ranges for chick-
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ens. Antibodies formed by lymphocytes and
plasma’ cells, in response to infection, are
known to be found, mainly, in the globulin
fraction of serum or plasma protein. Since
this fraction was relatively similar in all the
dietary treatments, it is probable that, replac-
ing FM with SBM in poultry diet, may not
have any serious immunological implica-
tions. Of much interest, haematologically, is
the considerably higher clotting time for
birds on all-SBM diet (diet 6; Table 2) than
for chickens on other treatments. It is
however left to be elucidated, whether
soyabean contains any agent(s), that inter-
fere with clotting mechanism, since clotting
time is a test of the clotting mechanism,
especially the amount of thromboplastin
formed. Such delayed clotting time holds
serious implications for the routine de-beak-
ing processes, particularly in layers; and
when soyabean is used as a major source of
dietary protein.
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