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ABSTRACT

The response of Ross Brown egg layers to the addition
of different levels (20, 50 and 80 g kg-1) of maize oil in
feeds containing 4.6 and 6.4 g kg~1 of sulphur amino acid
(SAA) was studied. Each diet was fed to 12 replicates of
eight birds at 37 wk of age for three 28-day periods. Data
were collected and analyzed for three 28-day periods. Egg
components were determined at the beginning, week eight
and wk 12 of the experiment. Samples of egg yolk were
analyzed for lipid. Added maize oil increased egg weight
and egg output significantly at both levels of dietary
SAA. Maximum response was obtained when maize o0il was
included at level of ' 50 g kg—*. Supplemental maize oil
increased the amount of yolk fat.
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INTRODUCTION

Investigations have demonstrated that vegeta-
ble oils possess a special nutritive wvalue for
poultry. Increased egg production and egg weight
due to supplemental fat is attributed to the great-
er concentration of metabolizable energy (ME) (15)
or linoleic acid content of the diet (4).

The effect of added fats 1in increasing egg
weight and egg output is partly due to its effect
on increasing fat and non-fat dietary nutrient
utilization (11) and partly because of fat deposi-
tion in the yolk. Recent data (B6) indicated that
the most part of increased egg weight due to sup-
plemental maize o0il was associated with an increase
in albumen rather than volk weight. Response to
supplemental fat is different with different fats
and level of inclusion, however, there is a ques-
tion about the maximum fat reguired for maximum egg
weight and egg output. This experiment was carried
out to determine the effect of different levels of
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maize oil on the performance of laying hens fed on
diets containing different levels of protein and
SAA. The level of fat required for maximum response
was also investigated.

MATERIALS AND METHODS

Seven hundred and sixty. eight Ross brown
layers at 37 wk of age were used in this experi-
ment. Records of daily egg production were kept
four wk before starting the experiment. The birds
were randomly divided into 96 replicates, 48 repli-
cates per bank of cages, eight birds per replicate.
The eight experimental diets were fed to 12 repli-
cates of 8 birds (6 replicates per bank of cages,
two replicates per tier) from 37 until 48 wk of
age.

The eight experimental rations, were prepared
by mixing appropriate portions of the summit and
dilution diets and the addition of maize oil. Maize
0il was substituted for glucose and cellulose which
were used as an inert compound. The composition of
the summit and dilution diets have been reported
elsewhere (14). The composition of experimental
diets are presented in Table 1. Maize oil at levels

Table 1. Composition of experimental diets.

Ingredients Diet No.

g kg-1 1 2 3 4 5 6 7 8
Summit 750 750 750 750 800 800 800 800
Dilution 50 50 50 50 = - - -
Glucose 200 151 . 78 8 200 151 78 B
Cellulose - 29 72 114 - 29 72 114
Maize oil - 20 50 80 - 20 50 80
DL-methionine™ - - - - 1.44 1.44 1.44 1.44

tMethionine was added on top of the diets.
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of 20, 50 and 80 g kg-1 was added to the two con-
trol diets (diets 1 and 5) differing in protein and
SAA contents. All diets were isoenergetic and cal-
culated to contain 11.8 MJ kg-1 of ME. Diets one to
four contained 142 g kg-! protein and 4.6 g kg-1
SAA. Diets five to eight contained 151 g kg-t
protein and 6.4 g kg-1 SAA. Diets one to four
contained 22.4, 42.4, 72.4 and 102.4 g kg- fat,
respectively. Fat contents of diets five to eight
were similar to the corresponding diets one to
four, respectively.

At the beginning, wk- eight and wk 12 of the
experiment three eggs were randomly collected from
each replicate. The eggs were broken and the physi-
cal composition was determined as described previ-
ously by Pourreza et al. (15). Samples of eggs were
collected, blended and placed in polyethylene
bottles with screw-type polyethylene caps, and yolk
fat was determined (5).

Computerized programs, EDEX (8) and Genstat
(2) were used for analyses of data. The data -for
egg components were subjected to regression analy-
sis

RESULTS AND DISCUSSION

The results of this experiment for egg weight,
egg output, body weight changes and feed intake are
presented in Table 2. Egg output was incresased
significantly (P<0.01) due to increasing dietary
SAA and protein. Supplemental maize oil increased
egg weight and egg output significantly (P<0.01).
At both dietary SAA levels, maximum egg weight and
egg output were obtained with 50 g kg-1 supplemen-
tal oil. With the high dietary SAA there were no
significant differences in performance after adding
maize oil. Egg output was diminished st the level
of 80 g kg-* added o0il at both levels of dietary
SAA compared with 50 g kg-1 added oil (diets 3 and
7 vs. diets 4 and 8)

The regression equations (Table 3) for egg
output and supplemental maize oil were quadratic
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irrespective of SAA intake. The interaction between
maize oil and daily SAA intake was significant
(P<0.05). The quadratic¢- equations due to supplemen-
tal maize o0il indicated the effect of inclusion
level on the layers performance which is in agree-
ment with other findings (7, 12). These results
indicate that a critical 1level of added fat is
necessary to produce a maximum improvement in
protein and SAA utilization and egg output.

Table 3. Relationship between supplemental maize oil (X) and
egg output (Y).

Low SAA diet Y= 46.8596+0. 1498%X-0.0012%X2 S*
%1.7728t0.1153 #0.0014

High SAA diet Y= 48.8401+0. 1430xX-0.0007kX2 S
+1.8962+0.1228 *0.0015

High and low '

SAA diets Y= 47.8681+0. 1413xX~-0.0008%X2 S

+1.3085+0.0848 +0.0001

*Significant (P<0.01).

Hens fed on low protein and SAA diets with or
without supplemental oil had significantly (P<0.05)
lower body weights than those fed on high protein
and SAA diets supplemented with maize o0il at weeks
8 and 12 of the experiment. There were no signifi-
cant differences between body weight changes due to
the level of fat inclusion. Body weight changes
during the 1last four weeks of the experiment were
not significantly different and all hens gained
during this period (Table 2).

It is indicated that fats can be used to
reduce a part of dietary SAA and protein. In addi-
tion to the extra ME intake &as the result of in-
creased energetic efficiency due to added fats,
improved dietary nutrient utilization was involved



in 1increasing egg size, because maximum egg size
was obtained with lower daily SAA intake at higher
rates of o0il inclusion. The higher body weight of
hens fed on higher dietary oils indicated that =all
the extra ME intake resulting from an increased
energy efficiency was not used for egg production.
Also a part of increased egg size due to added oil
is related to the increased yolk fat deposition
(Table 2). Such effect has also been reported by
Balnave (3).

Supplemental oil at a level of 20 g kg-1
increased daily feed intake which resulted in
increasing daily protein and SAA intake (Table 2).
A portion of the increased performance can be
attributed to these greater protein and SAA in-
takes. Added o0il at 1levels of 50 and 80 g kg-1 as
compared with 20 g kg-1 slightly reduced feed
intake at both levels of SAA.

Feed efficiency was improved both due to
increasing dietary SAA and o0il (Table 4). Maximum
efficiency was obtained with 50 g kg-1 and the SAA
sufficient diet. This result 1is in agreement with
other reports (9, 17, 18) There were no differ-
ences between feed efficiency due to the different
levels of maize 0il inclusion (Table 4).

The regression analysis of egg components data
indicated that for one g increase in egg weight
there was an increase in yolk weight of 0.171 g, in
albumen weight of 0.758 g, and in shell weight of
0.071 g.

It is calculated that 0.217 g (1.217%0.17) of
the 0.758 g increase in albumen weight was due to
increased in yolk weight and the rest (0.541 g),
probably was due to the stimulating effect of maize
0il on salbumen secretion by the oviduct. As sug-
gested by Griffin et &l. (6), albumen secretion is
also dependent on plasma estrogen levels and as
reported by Akiba and Jensen (1) dietary corn oil
significantly increased plasma estrogen. This
suggests that fats not only improve the utilization
of amino acids and protein but provide more fat for
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Table 4. Efficiency of utilization of protein, sulphur amino acids, energy
and feed for egg output.

EfficiencyT
Diet Added
No. fat Protein SAA Energy g feed
g kg1 (%) (%) (%) g egg?!
1 None 32.5 59.1 21.0 2.41a
pA 20 31.7 . 08.8 21.0 2.4438
3 o0 33.5¢(1.0)7 63.0(4.0) 22.2 2.24b
4 80 31.2 59.8(0.5) 21.0 2.39ab
L5} None 32.0 43,7 22.4 2.24b
B 20 37.0(5.0) 50.7¢(3.0) 25.4(3.0) 1.97¢c
7 50 37.2(5.2) 52.2(8.5) 26.0(3.8) 1.92¢
8 80 36.0(4.0) 50.7(7.0) 26.0(3.8) 2.00e
LSD 0.16

TProtein efficiency was calculated on the basis of determined yolk and al-
bumen output and 16.2% and 10.1% protein contents of yolk and albumen res-
pectively. SAA and energetic efficiency were calculated on the basis of 5.81
mg and 0.0058 MJ SAA and energy contents per gram of shell egg respectively
[Stadelman and Cotterill (189)].

%Mwmcumw in parentheses represent percent changes in the protein, SAA and
energy efficiencies of corresponding diets without added lipids. Only im-
proved data are indicated. ‘
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yvolk formation and stimulate the ovidnet to =syn-
thesize more albumen,

The fat content of the yolk is shown in Table
2. Hens fed on the higher SAA diets supplemented
with maize o0il produced yolks which contained
significantly (P<0.01) higher percentage of fat.
Yolk fat content was proportional to the supplemen-
tal maize o0il and maximum yolk fat was obtained
when 80 g kg-1 o0il was added to the high SAA diet.
This confirmed the result of previous experiment
(13) and the report of Balnave (3), but 1is not in
sccordance with the findings of Marion and Edwards
(10), who reported no change in the total fat
content of the yolk due to supplemental fats.

As indicated in Table 4 efficiencies of pro-

tein and SAA utilization were higher when diets’

were inadequate in SAA. Supplemental oil improved
the efficiency of protein and SAA utilization
particularly when SAA intake was about 460 mg hen-1
day-1 and 50 g kg-! oil was included. The efficien-
cy of protein and SAA utilization was improved up
to 50 g kg-1 added o0il and then diminished when 80
g kg-1 o0il was included. Such improvements in
‘utilization indicated a synergistic effect between
fat and SAA and protein. The interaction between
added maize oil and SAA intake also confirmed the
synergistic effect between fats and other dietary
nutrients. Synergism between fats and other dietary
nutrients (¢20) and supplemental fats and dietary
fats and fatty acids (21, 22) has been reported.
This result confirmed the findings of previous
experiments (13) as far as protein and SAA utiliza-
tion is concerned.

The energy efficiency was improved when maize
0il was included, especially with diets sufficient
in protein and SAA. Part of the increased ME intake
as the result of improved energetic efficiency was
used for increase in the rate of egg production.

Generally, the results suggest that unsaturat-
ed fats improve the efficiency of protein, SAA and
energy utilization and the manipulation of feed
lipid content offers a means of controlling egg
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weight, egg volk lipid content or reducing dietary
SAA and protein contents depending on the produc-
tion circumstances. Egg weight, egg output and feed
efficiency were maximum with 50 g kg-! supplemental
maize oil.
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