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EFFECT OF DIETARY SUPPLEMENTATION OF
RICE OIL ON THE GROWTH, PERFORMANCE
AND CARCASS COMPOSITION OF CROSSBRED

PULLETS
By
E. M. Omar, M. R. Ev-Aseapny, M, I. Ev-Koroury
AND M. BR. Hamapa*

Owing to its high acidity, rice oil (R.0.) is not used for human eon-
sumption. A comparative feeding study was undertaken to inves-
tigate the ¢ffect of adding rice oil to broiler finishing rations on the
growth and performance of pullets and the chemical composition
of their carcasses. This research included 160 crossbred female
chicks (Bhode Tsland Red x Fayoumi} at 14 wooks of age. Birde
where divided into 4 similar groups fed four tations having appoxi-
mately the same lovel of digestible protein (15.5%). Rice oil was
edded at lovels of 0.0, 5, 10 and 15%,. The experiment lasted for
six weeks i, from 14 to 20 wenks of age. Birds were individuaily
weighed at weekly intervals and feed consumption and mortelity
rate were recorded. Feed and water were offercd ad-liditum. At.
the end of the experiment ({20 weeks old) one representative pullet
from each experimental group was slaughtored and its carcass was
chemically analyzed,

Results showed that the addition of RO at & level rot more thap
10.0%, had no deleterious effect on the growth of pullet, hut 15%
tevel, significantly retarded the growth. Puliets utilized the rations
supplomented with rice oil up to 10% with nlmest the same sfficiency.
The group fed ration containing 15% R.0. showed the ghihest growth
measure. Mortality 7ate increased as the oil tevel inereased in the
ration, Symptoms of avitaminosis A were observed in the grcup fed
the 157%, T .0. Adding R.O. to broiler finishing rations at the level
of 10%, did not affcet the growth of the pullets while mortality was
moderately elovated. Therefore, it is conculded that R .0. may be
added to broiler finishing rations at a lovel from 5 ta 109;.

Chemical analysis of carcass revesled that adding R.0. to the
Tation at the level of 10-15%, resuited in lower carcasa ash percentage.
Carcass ether extract percentage was significantly increased when
the ration contained 10-15%, R.0Q. Crude protein percentage of
the carcass wag pot significantly afivcted by the dietary supplementa-
tion of R.O.

The annual production of rice bran and rice germs in U.AR, is about 170,000
tons. This amount can yield approximately 20,000 tons of extracted R.O.
However, owing to its high acidity, R.O. is not used for human consump--
tion, but is usually used for industrial purposes such as paints and soap
manufacturing (Abe-El-Soaoud, 1967).

* Animai Nutrition Bection, Animal Pred, Dept., Faculty of Agric., Caito Umv



b4 E. M. OMAR ef al.

The suitable level of oils or fais to be added to chick ration lies between
a range from 5.0 to 12.0% (Yacowitz, 1953, Siedler et al., 1955, Arscott and
Sather, 1958, Lewis and Payne, 1963, and El-Kotoury et al., 1969). However,
Donaldson et al., 1957 and Isaacks et al., 1960 reported that up to 309% fat
or oil can be used in chick ration with no bad effect on growth or feed con-
version. Many [actors are involved in the supplementation of fat to ration
i.e. protein content of the diet, caloric : protein, type of fat as well as sex,
breed and age of the bird (Hamada, 1969).

Although much work has been done in the U.S.A. to develop rations
to finish chickens, there is litile information avaiable on the infiuence of
diet on carcass composition at time of marketing (Summers et al,, 1965).
Results of Summers et al., 1965 indicated that increasing level of dietary
energy resulted in decreased carcass protein and increased carcass fat. Simi.
larly, Miller et al., 1962, reported that supplementing the ration with fat
up to 17.5% significantly increased that fat content of the breast and thigh
muscles. However, Essary et al., 1960, found that adding fat to chick ration
at level from 0.0 to 8.0% did not affect the crude protein of the carcass while
there was an inverse relationship between the level of added fat and the
moisture content of the carcass.

In a previous report (El-Kotoury et al., 1969) it was found that up
to 10% cotton seed oil ean be used in rations for chicks without ill-effect on
growth of the bird. In the present experiment, chicks were raised up to 14
weeks old on practical type ration and the experiment was carried out
during the period 14-20 weeks. In the U.A.R., chicks of 14 weeks old weighing
about 0.5 kg. are fed finishing ration before being sold to the market when
their weight reach about 0.75 kg (Ghoneim, 1957).

This research was carried out to investigate the effect of supplemen-
ting R.O. at level up to 159 of broiler {inishing rations, on the performance
of pullets during the period 14-20 weeks of age. The effect of the oil addi-
tion to the ration on the carcass composition was another objective of this
-study,

Meterial and Methods

In this experiment 160 female crossbred chicks {Rhode Island Red X
Fayoumi) were randomly chosen from the Pouliry Nutrition Farm, Animal
were divided into 4 groups of equal number and average body weight. The
production department, faculty of agriculture, Cairo Univversity. Pullets
experimental rations (Table 1) were supplemented with raw riec oil at
levels 0, 5, 10 and 159, of rations 1, 2, 3 and 4 respectively.  The digestible
protein content of the rations was necarly 15.59. The C/P ratios were
109, 115, 121 and 126 for rations 1, 2, 3 and 4 respectively. Chicks were fed
practical type ration used in the Poultry Farm from hatching until the age
of 14 weeks when they were placed on the experimental rations. Birds were
individually weighed every week. Feed consumption and mortality were
also recorded at the same intervals. Feed and water were offered ad-libitum.
At the end of the experiment on pulet per group was chosen o that its

U.AR. J. Anim. Prod., 11, Ne. 1 (1071}.



EFFECT OF DIETARY SUPPL. OF RICE OIL ON CROSSBRED FPULLETS /3

average body weight is close to that of the respective group. Feed was with.
held for 12 hours before pullets werc slaughtered. Then pullets were dres-
ged and their carcasses placed in air-dricd oven. After the carcarses were
dried, they were finely milled with a suituble mill to pass through a sieve
1 mm. Representative samples were taken to determine the moisture, crude
protein, crude ether extract and ash as outlined by the A.0.A.C,, {1950).

TABLE 1.—CoMrosrrioNs oF THE EXPERIMENTAL RATIONS

Rations
Ingredient Sa— —
t l 2 3 | 4
0 of | "oy
0 o G
Corn, ground . 48.8 35.8 22.0 8.0
Decorticated cottonseed meal. 20,0 | 20.0 20.0 20.0
Rice bran 95.0 | 34.0 | 42.8 | 51.8
Dried skim milk, 5.0 5.0 5.0 5.0
Raw rice ail . — 5.0 10.0 15.0
Ca Coy . . . 1.5 | 1.5 1.5 1.5
Na C1 0.6 0.5 0.5 0.5
Vitamin A D; mixiure! 0.2 0.2 0.2 0.2
Total .| 100.0 : 100.0 100.0 100.0
Crude protein {(calculated). . . 18.40 | 18.50 | 18.60 | 18.70
Digestible protein (caloulated). . . .| 15.20 | 15.40 | 15.60 - 15.80
SEB2 . 69.20 | 75.30 | 8l.4 | 87.50
P.E2 (Cal./kg). . . 2015 . 2131 | 2248 | 2365
C/pe 109 1156 121 126

1. The vitamin mixture supplied each kilogram of the ration with 5000 LU. vitamin A

and 1000 LU. vitamm D,

2. Starch equivalent (S.F.) was calculated using figures reported by Ghoneim (1957).

w

4. Calorie protein ration (cslories of P.E. per kg of ration 9 crude protein).

. Productive enerpy (P.E.) was caloulated using figures roported by Fraps {1846}

VAR, J. Anim. Prod., 11, Ne. 1 (1971).
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Regults and Discussion

Average body weight

Fig. 1 shows the average body weight of the 4 groups during the experi-
mental period (14—20 weeks of age). At the start of the experiment, the
pullets in the different groups had the same average body weight, being
512 gm. During the period 14—16 weeks of age, the average body weight of
the 4 different groups were nearly of the same value. At 17 weeks old, groups
1 and 3 had nearly equal average body weights being 635 and 632 gm. respec-
tively. 'The other two groups had nearly equal average body weights, ie.
gp. 2 : 611 gm. and gp. 4 : 605 gm. During the period 18—20 weeks of age,
gp. 2 (59 R.O.}grew at a relative faster rate approaching group 1 and 3 in
the final average body weight. However, group 4 {15.09% R.0.) grew at a
slow rate and had the lowest average body weight at 20 weeks of age. The
final average body weight was : 707 gm. (gp. 1 : 0.0 R.0.), 705 (gp-.
2 :5% R.0O.), 725 gm. (gp. 3 : 1095 R.O.) and 654 gm. (gp. 4 : 159 R:0:)
as shown in Table 2. Assuming the final average body weight of gp. 4
-equals 100, it would be 108.1. 107.3 and 110.8 for gps. 1, 2 and 3 respectively.
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T1 . 1.—Average body weight of crossbred
chicks fed 4 different levels of R. O,
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The linear regression equations of the four groups were calculated (Snede-
-cor, 1956) as follows :

Group 1 {f = 349 x -+ 27.1
w2 {f = 31.8 » -+ 682
. % = 37,6 X —16.4
¢ g.’ =231 x +204.9

It was possible to study the differences in the rate of growth in groups 2,
3 and 4 each compared with group 1 (0.0% R.0.). This was done by calcula-
ting the “1” for each two regression coefficients under comparizon as follows :

Groups Compared Calculated "’
1 vs. 2 1.97
1 vs, 3 0.56
1 va, 4 2.32@
P<0.05

The differences were insignificant between gp. 1 and each of gp. 2 and
‘3. However, group 4 had significantly (P < .05} lower average rate of
growth when compared with group 1. This shows that, from the bedy
‘weight point of view, rice oil can be added to broiler finishing ration at level
up to 10%.

In this connedtion, Sielder et ol., 19553 noticed no significant effect on
growth when they used rations supplemented with 3 or 6% animal fat
in feeding chicks. While Lewis and Payne, 1963, found a slight increase
in live weight when fat was added at levels up to 12%.

"The gain in body weight :

The total gain in body weight was : 195, 193, 213 and 142 gm. for
groups 1, 2, 3 and 4 respectively (Table 2). For comparison, these weight
-gains would be : 137.3, 135.9, 150.0 and 100 for groups 1, 2, 3 and 4 respecti-
vely. This shows that the addition of R.0. to broiler finishing rations at
levels up to 109, did not affect the total gain in body weight bui the
addition of 15% caused remarkable depression.

Feed consumption :

The total feed consumed per pullet during the experimental period
was 1 2.008, 1.911, 1.838 and 1.573 gk. for groups 1, 2, 3 and 4 respectively
(Table 2). Assuming that the feed consumed per pullet in group 4 equals
100, it would be 127.6, 121.5, 116.8 for groups 1, 2 and 3 respectively. This

shows that the pullet seems to restrict its feed consumption as the percentage
of R.O. increased in the ration,

FFod B J Anim. Prad.. 11 No. 1 (1071
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Total starch equivalent consumed :

The total S.E. consumed per bird was : 1.389, 1.441, 1.497 and 1377 kg,
for groups 1, 2, 3 and 4 respectively (Table 2). Assuming that the S.E.
eonsumed by the pullet in group 4 equals 100, it would be 100.9, 101.6 and
108.7 for groups 1, 2, and 3 respectively. This shows that the addition of
R.0. ai 15% level did not cause an increase in the starch equivalent consu-
med by the pullet as a result of the reduction of fecd consumption when
the ration contains high levels of R.Q.

TABLY 2.—AveErscE Bopy Wrrenr, Toran Bopy (Gam, Fuep
coxsumen, S.E. Cowxsumep, avp G.M. or CrosepRED PULLETS.

l Groups
e T 2 3 4
i 10: 0% (5.0% | (10.0% | {15 0%
R.0) R.0:) R. 0 | R.OY
Tnitial body weight {gm.}) . . . . . 512 512 512 512
Final body weight {gm.) . . . . . . 707 705 725 654
Total hody gain {gm.} . . . . . . - 195 193 213 142

Total feed consumed per pullet (kg.)' 2.008 | 1.911 . 1.838 1,673
Total 9.E. consumed per pullet (kg.)' 1.389 ' 1.441 1.497 . 1.377
S.E. required to produce one kg.

growth (G.M) . . . . . . T 7193 | 7.466 | 7.028 | 9.697
(.M. assuming the lowest = 100 . .| 101.3 | 106.2 100.0 | 138.0
Caleulated CJP . . . . . . . - - 109 115 21 126

Growth measure (G.M.) :

The G.M. during the entire experimental period was : 7123, 7.466,
7.028 and 9.697 for groups 1, 2, 3 and 4 respectively {Table 2). Assuming
the G.M. of grouv 3 equals 100, it would be 101.3, 106.2, and 138.0 for groups
1, 2 and 4 respectively. Therefore it may he concluded that the addition
of R.O. at levels up to 10% of the ration had no effect on G.M., but 15%
R.0. level increased it.

The effect of calorie — protein ratio (C/} :

The rations used in this experiment were similar in their crude protein
content (1840 — 18.70%) and had different calorie — protein ratios
(Table 1). It was found that groups 1, 2 and 3 which were fed on rations
of C/P, 109, 115 and 121 respcctively, had no significant difference on growth,
but ration of C/P 126 (15% R.0.) had caused retardation of the chick
growth (Table 2).

7.A.R. J. Anim. Prod., 11, No. 1 (19871).
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Mortality rate :

From the following table it may be noticed that mortality inereased
moderately as the percentage of R.O. increased in the ration up to 10.0%
level, but with 15% R.Q., the mortality was much higher. Therefore, the
level of R.O. 10 be used in broiler finishing rations may be lower than 109%
unless antioxidant agents were added.

Group
Period | 3 4
(0. OT{,R 0.) | 5, 0% R.O) {10.09% R.0.) | {15. 0% R.0}
T T % %
|

14 - 16 weeks . .l 2.5 2.5 7.5 7.5
17 - 18 weeks . .° i0.0 ; 10.0 12.5 25.0
19 - 20 weeks . . 15.0 | 20.0 17.5 35.0
Total . . .| 27.5 . 33.5 375 1 67.5

Symptoms of avitaminosis A were observed in chicks of group 4 (159
R.0.) and this may explain the high mortality in this group. The rice oil
has relatively high free fatty acids content and these fatty acids are subjected
to quick rancidity, causing loss of vitamin A as well as the other fat soluble
vitamins. So, it is advisable that rations containing R.O. must be supplied
with antioxidant agents, such as butylated hydroxytoluene (BHT).

The effect of feeding rations supplemented with R.O. on the carcass com-
position of chicks :

The following table shows the chemical analysis of pullet carcasses fed
on the mentioned levels of R.O., on dry matter basis :

Group
Ttem 1 ! 4
(0. 0% R.O.} 5% R. 0) o 0,0 R.0.) | (15% E.0.)
_ T T T - H |

Ash . . . .. .. 15,39 ! 15.22 14.05 : 13.91
Crude protein . , .| 68.28 74.78 63.65 64,38
Fther extract . . . 16.33 ! 10.00 22.30 21.71

Total . . .i 100.00 | 100.00 ‘ 100.00 106.00

Ash :

Adding R.O. to broiler finishing rations at a level of 5% did not seem
to affect the ash percentage of the carcass, However, addition of this oil
at 10 and 15% of the ration was related with lower ash percentage in the
carcass.

U.AR. J. Anim. Prod., 11, No. 1 (1971).
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Crude Protein

From the previous table it may be concluded that adding R.O. at &
level of 0.0 — 15% of the ration did not affect the percentage of crude pro-
tein in the carcass. This conclusion is in accordance with findings of Essary
et al., 1960,

Ether Extract

The addition of R.0. to broiler {inishing rations at 10 — 159 was
associated with a significant increase in the carcass ether extract. Similar
results were reported by Summers et al., 1965.
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