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ABSTRACT

Day-old male broiler chicks totalling 480 were randomized in to eight diets with
24% crude protein and either 0.3, 5.0. 10.0, or 15.0% NaCl and 0, 5.0, 10.0 or 15.0%
palm oil. The high levels of dietary oil improved the growth rate of the birds with a

preferential development of the thigh an

d breast which probably accounted for an

apparent better conformation and finish of the birds. levels of salt of 5% and above

exerted opposite effects to the high dictary
overall acceptability of meat of the chickens

fat and appeared toxic. Flavour and the

benefited from high levels of palm oil

but not of salt in the diet. A bigh water intake induced by high levels of salt was
responsible for high moisture content of the litter.
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INTRODUCTION

improved growth rate and efficicncy of feed
utilization have emerged as th: main ad-
vaniages in experiments designed to show
the effects of supplementing chick diets with
lipids (Kensett, ho and Touchburn 1980
Hulan and Proudfoot, 1982). When the
dictary oil is at a high level, the composition
of the body fat of the chick may reflect that
of the diet, probably due to the direct trans-
fer of this fat from the diet rather than its
being produced through lipogenesis (Ed-
wards, 197i; Edwards and Hart, 1971).
Probably also through this mechanism, fish
oil soapstock imparts an undesirable flavour

to poultry meat as reported by Lipstein and

Bernstein (1973).

According to INRC (1971), the dietary
icvel of sodium required to support the satis-
factory growth of chick is 0.15%. A level of
3.25% has been recommended io Nigeria
(Olomu, 1979). However, fairly lower and
variable levels were indicated by Nott and
Combs (1969). Dietary levels of sait (NaCl)
that furnish these amounts of sodiym are .30
to .38%. According to Ewing (1963), large
amounts of salt in the diet depress growth,
increase water intake and may be toxic. The
toxicity was reported to be 3% by Barlow et
al. (1948), whereas Heuser (1952) did not
find 4% to be toxic. Dewar, Siller and
Whitehead (1974) reported that 3.8% NaCl
gave a high incidence of lesions especially
testicular cysts. [Evidence by Dewar,
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Whitehead and Siller (1972) however indi-

cate that the level of toxicity of dietary salt

varied with individual birds.

At high dietary salt, chloride was found
to accumulate in some tissues, with the ex-
ception of skeletal muscles of the chicken
(Barlow et al.,, 1948). High levels of salt in
the diet were reported by Siller, Dewar and
Whitehead (1972) to cause histological chan-
ges in the testis of broiler chicks.

The objective of this study was to deter-
mine the effects of high dietary palm oil and
salt on meat qualities and performance of
chicks.

MATERIALS AND METHODS

A total of 480 day old broiler male chicks
was randomly assigned to eight diets formu-
lated as in Table 1. There were two repli-
cates each of 30 chicks assigned to each
dietary regimen. Feeding was ad libitum.

Brooding of the chicks was in an open
sided deep litter house with an initial brood-
ing temperature of 35°C gradually reduced to
environmental temperature. This averaged
33.06°C maximum and 30.0°C minimum while
the relative humidity ranged from 40.3%
minimum to 72.1% maximum. Floor space
(0.93 m?/bird), feeding space (Scm/bird) and
drinking cans were sufficient for the ex-
perimental period of 8 weeks.

Records consisted of the initial and the
final body weights, feed and water intakes
and mortality of the birds during the ex-
perimental periods. At 2 week intervals,
from five randomly selected locations in
each pen accommodating each replicate, lit-
ter samples were taken to determine the per-
centage moisture of the litter.

Five 8 week-old chickens were picked at
random from each replicate. These were ex-
sanguinated by severing the carotid artery
after fixing the birds head downwards in
cones.

Table 1
Composition of the Experimental Diets

Diet
Variable! 1 2 3 4 5 6 7 8
Corn 55.38 49.09 42.30 35.51 48.79 42.00 35.21 18.41
Palm Oil 0 0 0 4 5.0 10.0 15.0 15.0
Groudnut Cake 27.57 29.16 30.95 32.74 29.16 30.95 32.74 34.84
Sodium Chloride 3 5.0 10.0 15.0 3 3 3 15.0
By Calculation
ME (Kcai/kg) 27319 2769.9 2580.8 23925 27588 3270.5 3432.2 2903.9
By analysis
Crude Protein 23.63 24.18 24.02 24.15 23.65 23.20 24.13 24.16
Ether Extract 6.08 6.18 642 6.32 11.78 11.78 22.6 22.08
Ash 7.79 13.17 18.11 22.32 Q.90 9.16 993 17.0

Each diet contained the following (%): fish meal, 8; blood meal; .25, rice bran, 2.0; yeast, 1.0; Oyster shell,

2.5; dicalcium phosphate, 2.5; and feed additives, 5.0. Feed additives estimated 10 provide the following per
kg. Vitamin A, 6000 IU; Vitamin D, 1320 ICU; ribofiavin, 4.4mg; Niacin, 22mg; Ca paniothenate, 8.8mg;
choline, 440g; Vitamin B12, Smcg, Fe. 20.2mg, Cu, 8 mg., Zr, 50mg; antioxidant {butylated hydroxytoluene)

coccidiostat (amp.rolmix).
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The killed birds were hand plucked after
scalding them at 60°C. Then they were evis-
cerated and the weights of their carcasses
plus giblets were recorded. A panel of five
graded the carcasses subjectively for confor-
mation, fleshing, breast finish and back
finish on a 7 point scale with 1 the poorest
score.

The thighs and breast of each chicken
were deboned separately and the pieces of
meat were wrapped in aluminium foil and
placed in a pressure cooker. cooking was for
25 min, and the meat samples were allowed
to cool for the subsequent 15 min.

The taste pane! of five persons were
served cqually sized pieces (about 1 x 1 x
Scm) of meat from the breast muscle one
piece at a time. Each member was secluded
so as to make independent judgement. Scor-
ing was carried out for flavour, tenderness,
juiciness and overall acceptability based on a
9 point Hedonic scale rating in which i was
the poorest score.

RESULTS

The inclusion of palm oil in the diet at 5 to
15% without high salt (diets 5, 6 and 7)
resulted in  significantly (p<.05) faster
growth of chicks than diets with no oil
(Table 2). This is in accord with the bulk of
evidence of the beneficial effect on growth
obtained by supplementing chick diets with
oil (Whitehead, 1981). It will be noted that
the chick body weights on diets 5, 6 and 7
were not significantly (P > .05) different.
High dietary levels of salt, 5 to 10%, sig-
nificantly depressed the growth rates of
chicks. The higher the dietary salt, the lower
the growth rate. This adverse effect was not
alleviated by oil supplementation of the diet.
The percentage of carcass weight to live
weight of the birds was significantly (P < .05)
dcpressed by dietary high levels of salt

whether or not it was accompanied with oil.
High levels of salt also tended to detract
from the conformation scores of the carcas-
ses. A significant (P <.05) depression of car-
cass conformation was obtain with 15%
dietary salt although this adverse “effect
tended to be alleviated when 15% oil was in-
cluded in the diet.

The degrees of fleshing of the carcasses
and of the finish of both the breast and back
largely followed the same trend as that of
body conformation of the birds. That is, they
were depressed by high levels of salt and
scemed to be improved by the presence of
palm oil.

The presence of salt at high level of 15%
enhanced the weight of the head, neck, back
and wing as percentages of whole body
weights. By contrast, the inclusion of oil, al-
though not when a high level of salt was in-
cluded in the diet, significantly (P <.05) im-
proved the weights of breast and whole legs
as percentages of live weights.

Cooking losses were not significantly
(P >.05) affected by dietary treatment. Mor-
tality was very high with the chicks on high
dietary salt. Although in this study, the
highest mortality was associated with 15%
dietary salt, some chicks survived even at
this level, and 5% salt appeared to be almost
as lethal. The mortality percentages with the
other diets, with or without oil, were com-
paratively low.

Table 3 shows that 15% dietary salt when
not accompanied with oil resulted in the
least amount of feed intake. however, 10%
dictary fat also reduced feed intake sig-
nificantly (P <.05). Water intake increased
significantly (P < .05} with increase in dietary
salt but not with increase in dietary oil
however the inclusion of high dietary oil
along with the high dietary salt did not
reduce the associated high water intake.
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Table 2
The eight week body weight, dressing percent, carcass grading values,
percentage body parts and cooking losses of some of the parts.

Dietary Treament

Trait 1 2 3 4 5 6 7 8
8 week body weight (g 100030 85565 74845 42039 122227 11528 13231° 86327
Y a a b a a a b
Dressing (%) 743 67.6 65.0° 59.5 74.0 738 75.4 66.3
Carcass grading values® 7
Conformation 3.943% 39430 350, LOOB 457, 463, 57, 2'00bb
Fleshing 3.63% 3.00° 2.602 1.00 4432 4.00% 4.86% 250:‘)
Finish (breast) 3008 2502 200® 100  400* 363* 4am?® 200
Finish (back) 3132 200° 200 100®  414® 363  443®  200°
Cut up parts (%)
Head 4229P 45030 3280 5907 42430 45820 43780 470?
Neck 51120 71580 440 710 540%°  579%0  503%0 54570
Breast a9 13.60%° 1193° 14407 1157 1491  1603%  1275%
Back, lower 8082 655 7122 7870 8248 9192 7802°
Back, front 658 5202  4g8®  690° 671% 663 601 585
Wing 0162 g1  718P 138020  923%®  960%°  940%° 10.20°
Whole leg 18762° 10052 1a50P 17607 1933 2079 2083  18.00°°
Cooking losses (%)
Breast meat 3407 3770 3942 3406 3506 3586 3652 3531
Thigh meat 4084 4409 4482 4491 4102 4382 4167  43.04
Mortality (%) 5.5 55.5 59.6 66.7 6.1 5.1 6.3 7.0
abcd  In the same horizontal line, figures with different superscripts are significantly different (P <0.05)
e Subjective evaluation based on a 7 point scale and 1 the poorest score.
Table 3
Feed intake, Feed efficiency, water intake and the percentage litter moisture
Dietary Treatment
Trait 1 2 3 4 5 6 7 8

lF»:ed intake

(g/bird) 3242320 350357 359657 24488° 34109%° 31202° 35967  3340.4%°
Feed efficient

(gain/feed) 302 330 20° 16 352 363 368 2sP
Water intake d i
(mi/bird/week) 68959  1516.8° 194340 282652  8leed  804.9% 91859 304107
Litter moisture (%) 155¢ 2550 2897P 3407 106% 117 173 32,030

2064 1n the same line figures with different superscripts are significantly different (P <0.05).
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Table 4
Taste Panel Evaluation of the Meat of the Birds on the experimental Diets

Dietary Treatment

Characteristics® 1 2 3 4 5 6 e/ -8
Flavour 5.57 540 5.50 540 6.09 6.03 569. 530
Tenderness 6.25 570 5.30 540 6.34 6.10 5.86 5.40
Juiciness 447 4.60 5.00 5.20 4.94 4.88 4.80 5.00
Qverall

acceptability 5.88 5.20 5.20 5.60 6.37 593 6.09 5.30

Scored on a 9 point hedonic scale rating in which I was the poorest score. No significant differences between

treatment groups were found in any ofthe characteristics listed.

DISCUSSION

The effectiveness of the diets containing
palm oil to improve the body weights of the
chicks can be attributed to an increase in me-
tabolizable energy due to the palm oil. Con-
trarily, inadequate dietary energy might con-
tribute to the poorer growth of the chicks
fed the high dietary salt Igvel. A high level of
salt in the diet was a growth repressive fac-
tor by itself, considering that the metabo-
lizable energy of diet 8 (15% oil, 15% salt)
was similar to that of diet 1 (basal). Even
then, it will be noted that the growth rate of
diet 8 was considerably better than on diet 4
with 15% salt but no oil.

It was uncertain whether reduction in
feed intake caused by 15% dietary salt was
due to the physical nature or the taste of the
dict. This high level might exceed the
threshold required for taste percepticn in
the fowl whose sense of taste appears poorly
developed (Ewing, 1963). )

Evidently, starvation was not the cause of
mortality in the chicks, but might be ag-
gravated by it in case of the 15% dietary
salt. The main cause might be adverse
physiological changes which possibly in-

volved a derangement of normal acid-base
and mineral and water balance of the body.
it may be for this reason that younger poults
are more susceptible (Pang Phillips and
Campbell, 1979). Water intake was evidently
a compensatory response to the effects of
salt and this in turn was accountable for the
high percentage of litter moisture. Reduced
feed efficiency might be caused by the com-
bined effect of excessive water intake and
the physiological changes in the body due to
excess dietary salt. Probably, part of the
water might be discharged with undegraded
feed particles thereby reducing the extent of
feed digestion and metabolism. According to
Parthasarathy (1950) dietary salt level in-
fluences nitrogen retention in laying hens.
The cooking loss is minimized by inject-
ing salt solution into the chicken meat prior
to cooking (Farr and May, 1970). This
property of salt is apfarcntly lost when it is
metabolized into Na~ and CI'. The break-
down of the salt could also prevent it from

- producing its characteristic seasoning effect

on meat, as indicated in this study. The im-
provement in flavows caused by oil, al-
though slight, indicates that palm oil in-
fluenced the composition of the meat. This
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effect could arise from the amount and the
nature of carcass fat.

According to Pang et al, (1979) high
dietary salt induced high values for body
sodium and water contents while plasma
sodium, chloride, osmolarlity and lower
PCV in the high saline treated poults indi-
cate increased retention of salt and water.
Earlier report by Siegel (1961) showed that
it caused physiochemical changes in some tis-
sue cells. Evidence in this study (Table 4)
that neither the tenderness nor the juiciness
of the chicken meat was significantly
(P <.05) affected by high dietary salt seems
inconsistent with these findings.
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