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Abstract

The soaring cost of maize that constitutes about 60% of broiler feed has Ted to the guest

for discovery and wse of alternative feed ingredients, which could impact on blood
parameters. Research was therefore conducred to investigate the blood parameters of
Sinisher broiler chickens fed wntreated and NaQH treated Palm Press Fibve meal
(PPFM). Four hundred and rwenty finishing broilers were randomfy assigned to 7
treatment diets. T (eontrel) contained only maize. In Al A2, A3 untreated PPFM
substituted maize art 16.67, 33.33 and 30% rvates (10, 20 and 30%% inclusion vates) while
Jor BI, B2 and B3 NaOH treated PPFM substituted maize at the same rate. The broilers
were managed under deep litter svstem for 28davs after which blood was collected for
haematological and serum biochemical parameters analysis, Data were analyzed for
variance (ANOVA) at 0.05 sipnificance level, The fotal protein and haemoglobin
concentration (Hb) had (P<0.03) highest value in B3 group while the control had the
teast value. In the same vein, there were vartations in other parameters bt the results
were within the novmal range. It was concluded thar though 50% substitution of maize
with NaOH treated PPFM gave highest values but both untreated and NaOH treated
PPEM can substitute maize at up to 50% without causing a deleterious effect on blood
parvameters of hroiler chickens.

Keywords: Diet; NaOH treatment; Palm Press Fibre; Haematology;, Serum biochemistry;
fimisher brotlers
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Description of Problem

The current climate changing has
threatened productivity of both animal and
crop agriculture (1). The productivity of
Maize which make-up 55 - 65% of the
finished feed for poultry (2} is among the
sector facing the threat (3; 4). The outcome
of which has contributed immensely to the
current exorbitant rise in the cost of
feeding broilers. This challenge has
necessitated the interest in the sourcing for
inexpensive agro industrial waste as an
alternate feed ingredient 1o replace maize
in broiler feed formulation. An agro
industrial waste of interest is Palm oil
Press fibre (PPF)., which is the fibrous
material that remains after decanting the
palm oil mill effluent. Nigeria is ranked
fourth largest producer of palm o1l in the
world, accounting for 3% of global
production (3). This means that PPF is
abundant in Nigeria. Presently, heaps of
PPF are seen around most mills within the
areas where palm fruit is processed and
could become an environmental problem
since the delayed use of PPF has been
reported 1o result in bioconversion to
methane, which directly contributes to
greenhouse gas emissions (6). The
chemical composition of PP'F ranges from
6.50- B35 % moisture content, 93.91-
91.23 % dry matter, 3.6 — 7.5 % crude
protein, 33.18-35.73 % carbohydrate, 5.56
- 40.13 % of fat and about 14.6 % crude
fiber depending on the method of the oil
extraction from the oil palm fruit (7). The
performance indications of an animal as a
result of feed ingredient consumed, is not
the only indicator for determining the
clficiency of the feed ingredient, as some
feed ingredient even though good in
performance indicators but can impact
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negatively on other valuable parameters of
the animal including blood. This research
therefore investigated the effect of
substituting  different graded levels of
untreated and NaOH treated PPF for
maize, on the hematological and serum
biochemical profiles of finisher broiler
chickens.

Materials and Methods

The research was conducted at the
Teaching and Research Farm., Akanu
Ibiam Federal Polytechnie, Unwana,
Afikpo North, Local Government Area,
Ebonyi State. Unwana is in tropical rain
forest zone of Nigeria. It is located at
latitude 57 53'22.041 6" N and longitude 77
57'13.8168" E with a temperature range of
between 27 and 38°C. Raintall is high with
maximum during June/July and
September/October with a short August
break (8).

Collection preparation and treatment of
Palm Press Fiber (PPF)

The PPF was collected from a local palm
oil mill at Afikpe South, Local
Government Area, Ebonyi State, sun dried
to erispiness and was taken 1o a hammer
mill for milling to obtain the Palm Press
fiber Meal (PPFM). Degradation of the
PPFM was carried out using the method of
(9). The PPFM was soaked in a 2 % wiv
solution of 97 % sodium hydroxide
(NaOH) inside a ughtly covered container
and maintained at room temperature for 24
hours, After the alkali treatment, the PPFM
was dried in an oven to a moisture level of
about 10 %. Sample of the 2 “wNaOH
treated (TPPFMY and untreated PPFM
were analyzed for proximate composition
asdescribed by (10).
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Experimental Design

The design of the experiment was a
Completely Randomized Design (CRD) of
7 treatment groups (T, AL ALAL B, Boand
B,) replicated 3 times to give a total of 21
groups. Each group constitutes the
experimental unit. A total of 420 finisher
broilers of 28 days post hatch, was used for
the experiment. The broilers were
randomly assigned o the 7 treatment
groups giving a total of 60 broilers per
treatment group, replicated 3 imes to give
20 broilers in a group. The broilers was
raised in a deep litter system of
management. Feed and water were given
ad-{ibitem and proper routine
management practices and medication
adopted. The feeding trial lasied for 28
days.

Experimental Diets

A total of 7 experimental diets was
formulated for the research. T, which is the
control contained no PPFM. The A groups
(AL A and A)) contained untreated PPFM
while the B groups (B, B, and B,)
contained 2 "NaOll treated PPFM. The
PPFM substituted maize in the finisher
diets of the different groups at 16.67 %,
33.33 % and 50 % substitutions (10, 20 and
30 "% inclusion) levels for |, 2 and 3
respectively on weight to weight basis,
Data collection and analysis

Blood samples were collected at the end of
28" day of the experiment from the wing
web vein of the broilers into cthylene
diamine tetra-acetic acid (EDTA) bottle
for hematological parameters analyses and
in to plain bottles for serum biochemical

Table 1. Ingredient and calenlated nutrient composition of the experimental diets

Ingredients Dietary levels (%% of Untreated and wreated PPFM)
Ti{contral) Aluntreuted PPEM) B(2%NaOH treated PPFM)
' A AL20Y  AG0) Bl0) Ba20)  Bu30)
Mairze (PWCP) Glh e S0.00 40,00 0,00 S0.00 40000 30,00
PEEM (1260901 .00 L0.0u 20,00 30,00 AL (LI R
TPPFM (1242901 0.00 (.00 .00 .06} LoLou 20,00 30,00
SBM (442001 300 .00 .00 500 .00 .00 3.00
GNC (453%0P) .00 200 H.00 5.00 2.00 800 £.00
BDG (25%CP) 16.00 16,010 | 6.0 [ 62,04 13,010 16,00 165,00
Fish Meal (65%CP) 4,00 4.00 4.00 4.00 4.00 4.00 4.00
Blood Meal (83%CP)  3.00 3.00 3,00 3.00 300 3.0 3.00
Bone Meal 3.00 300 3,00 3.00 3.00 3.00 3,00
ILysine 0.25 (1.25 0.25 (.25 (.25 0.25 0.25
Methionine 0.25 (1.25 0.25 (.25 (.25 0.25 0.25
== Vit'MinPremix 0.25 (.25 0.25 (.25 (.25 0.25 0.25
Common Salt 0.25 (1.25 0.25 (.25 (.25 0.25 0.25
Tintal 10 o000 10000 10000 10000 10000 10000
Caleuluted nutnent composition of the dicts
Crude Protein (%) 20.29 20,35 21.01 21.34 20,63 20,93 21.32
Crude Fibre (94) 4.22 4.36 5.12 5.57 4.40 4.59 4.78
*Met. Encrgy 298531 203123 287715 282307 204982 291433 28T R4
(Keal/Kg)

Note. ** Ter provide He follewing per kilograne of feed: vit A OO, vt D3 1500 1, vir. E 2 mg: ribaofiovin 3 mg
paitorhenie acld W mg: nicortnde ackd 28 my: chaline 3.8 oge: folle actd Fmgs mrageeadin 38 mg: leslne T g inn
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unalyses. The following hematological
parameters were analysed using Sysmex
Auto Analyzer; Haemoglobin
concentration (Hb), Packed cell volume
(PCV), Total white blood cell (TWBC,, ),
Red blood cell (RBC), Mean cell volume
(MCV), Mean cell Haemoglobin (MCH),
Mean cell Haemoglobin Concentration
(MCHC) and White blood differential. The
serum biochemical analyses were carried
out using Randox commercial test kit
specific for each biochemical parameter in
accordance with standard procedures
prescribed by the producer - Randox
Labomatories (LK),

Data collected were subjected to statistical
analyses using analysis of variance
(ANOWVA) procedure at 0.05 significance
level. Means that had significant
difference were separated using Duncan
multiple range test. The data analysis was
done using Statistical Analysis System
(SAS) analytical software version (12).

Resulis and Discussion

Haematologicalindices

The haematological indices of the finisher
broilers as presented in table 2 showed that
the RBC, the PCV and Hb of the broilers
fed diets containing NaOll treated Palm
Press Fibre meal had significantly higher
values than the broilers in the control
group and those fed diet containing
untreated PPFM. Essentially all the
oxveen supplied to tissues is carried by
Hb, while the PCV is the percentage of
RBC in blood (13). The increased values
obtained from broilers fed diet containing
NaOH treated Palm Press Fibre meal for
the RBC, PCV and HB 15 an indication that
the ingredient impacted on these
parameters better than the control and the
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untreated Palm Press Fibre meal.
However, all the values were within the
normal range for broilers within the
geographical location as opined by (14).
The TWBC and its differentials were
similar (P=0.05) among the treatment
groups except B, in which the value
obtained in TWBC was significantly
(P=<<0).05) higher than the value obtained in
control. The result is an indication that at
S0% substitution of maize with NaOH
treated PPFM, the broiler birds had a better
improved TWBC than the birds in the
other treatment groups. The values
obtained in the TWBC and its differentials
for all the treatment groups were however
within the normal range stipulated by ( 14).
The MCH which is the expression of the
average hacmoglobin content of a single
RBC and the MCHC which is the
expression of the volume within the RBC
occupied by the hemoglobin (15) had the
highest value for broilers in the control
group than values obtained in the other
groups. The MCH value was highest for
the broilers in the control group while B,
had the least value. Also, the broilers in the
control had the highest value for MCHC
while treatment B, also had the least value.
The higher values for the MCH and
MCHC obtained from the control groups
could have compensated for the lower
values obtained in the RBC, PCV and Hb.
These values however, were also within
the normal range as reported by (14). The
result obtained from the research is an
indication that at up to 50 % substitution
level of maize with both the NaOll treated
and untreated Palm Press Fibre Meal, the
substitution did not cause deviation from
the normmal range of the hematological
parameters of the broiler chicken
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Table 2. H pﬂriﬂngl:ul indices of finisher broilers fed different levels of N

a0VH treated and

untreat
Parameters [Metary levels (% of Unireated and reated PPFM) SEM
Control A (Untreated PPFM) B {Treated PPFM)
TAO.00) A (1000} A-(20000) A(30.00) B(10.00) R(20.00) By(30.00)
RBC (x10%mm")  2.35° .07 .09 EWES 346" R TY 392 013
POV (%) 255 233" 94T 000" 11337 WA 567 112
Hb (g/dl) 1083 1L10° TRk 11.37" 1207 12.35° 126 0.24
TWRC 2027 2050 2003 2063 2067 20550 220 339
(00 /mm ')
MNeutrophils (%) 29.50°  28.33™ 3233 33.00° 29.33% 3050 263% 166
Lymphocytes (%) 61,75 f:4.00 %033 5847 61.67 fi1.00 233 213
Munouyles (%) 5.50 533 500 511 533 5.50 5.00 4,78
Eosinophils (%) 3.00 233 100 267 247 3.00 3.00 436
MOV (fl) 89.5%%  0297%  ep 4™ 9599 g za'  g3.80° 906" 276
MUH (pz) 38097 360" 3607 3e3v™ 35" 3L 3217 0wl
MUHC (gdl) 4254 sz 37ss™ 0 ares™ a1 a7 3s33t o
TYHERAUT aiperacripn - ol pgnilcant Nesng with (HIEerenl auperseripl [0 The dame ten SOTer gl anily (1= ), Gl 6] = Standard Froes Wlesse

Serwm biochemical indices

The serum biochemical indices of the
finisher broilers as presented in table 3
showed that the total protein (TP) of
broilers fed NaOH treated Palm Press
Fibre meal had highest values for B, and
least for broilers in the control group. The
TP of the control group however was
similar (P=0.05) with A, A, and A, but
sipgnificantly different (P<0.05) from B,,
B. and B,. The liver function enzymes
(Asparate {AST}, Alanine phosphatase
fALP) and Alanine aminotranspherase
{ALT}) and bilirubin of the broilers had no
difference (P=0.05) among the control and
the rest of the treatment groups. The liver
function enzymes diagnose and monitor
proper functioning or damage of liver (16).
An increase in the concentration of these
enzymes may be suggestive of damaged
liver cells. The non-significant result
obtained on these parameters in the present
research is an indication that the diets did
not impact negatively on the liver of the
broilers. The creatinine which 15 a by-
product excreted by the kidney as a result
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of energy production by the skeletal
muscle (17), had the highest value for
broilers in the control group and least for
broilers in B, group. Also, the total
cholesterol was highest for broilers in the
control group which was similar (P=0.05)
with the values obtained in A,. A, and A,
treatment groups but significantly
(P<0.05) higher than values obtained for
B, B, and B, Glucose was highest for
broilers in the control group and
significantly (P<0.05) lower for broilers
whose diet contained NaOH treated
PPFM. Despite the variations among the
treatment groups for these serum
biochemical parameters, the values
obtained from all the treatment groups
were within the normal range ( 14).

Conclusion and Application

From the findings of this research, the

following conclusions were derived:

I The substitution of maize with 2
% NaOH weated PPFM at 50 %
substitution gave the highest value
for Hb and TP of the broiler
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Table 3. Serum biochemical indices of tinisher broilers fed different levels of NaOH treated and
untreated PPEFM

Parameters

Dietary levels (% of Untreated and reated PPFM)

SEM

Contrel A (Unireated PPEM) B {NaOH Treated PPEM)
TU000) Ad10.00) A20.00) Ad30.00) Bil000) Ba(20.00) Ba{30.00)
Total protein 3087 330" 3 37 351" 3qe™ 3090 1,32
{idly
AST (wl) 3550 3133 32.00 33,50 3400 350 313197 204
ALT (uil) 30507 36T 3133 2033 2867 soo0® 2833 108
ALP ) 610" 6117 0BT 63000 H0.27" se9s"  p2R" 1.77
Bilirubin (me/dl) 064 058 057 0,56 044 .59 n.57 0.3
Tedal Chalesteral — 103.01° 10125 10077 9749% w450 9162  Re.67 1.37
g/l
Uren (mg/dl) L3 (46 146" j048™ 009 947* 1220 065
Creatinine gt g9 057" 50" 0.se™ (%7 079" 005
{mg/dl)
Glucose (mg/dl) 16775 12033 13533 13600 13467"  12600"  100.00° 169
r

Without supersenpt = not significant, Means with different supe rseript in the same row differ significantly
(1= 0,05y, SEM = Standard Error Mean,

chickens.

Though there were variations in
the values obtained among the
different treatment groups for both
the hematological and serum
biocchemistry paramelers
analyzed, but these values were
within the normal range.

Both untreated and 2 %NaOH
treated PPFM can be a part of
ingredients for the diet of finisher
broiler chickens,
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