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INTRODUCTION

The growth in population and
disposable income for the Middle
East and Africa is rapidly increas-
ing the demand for animals pro-
teins. To meet this demand, there
has been remarkable expansion in
commercial broilers production. A
key factor in efficient weight gains
and/or egg production of poultry is
optimum nutrient intake. Hot envi-
ronmental temperatures cause feed
intake to decrease and often result-
ing in less than adequate nutrient
intake contributing to poor perfor-
mance. As ambient temperature in-
treases by one degree F above the
zone of comfort, feed consumption
reduces by about 0.75 to 1%
(Keshavarz, 1991). Proper dietary
manipulations are effective in re-
fucing the adverse effects of high
SUmmer temperature on production
performance. Among many recom-
nended practical approachs that
roved to offset the effects of hot
emperature involve the usage of
Ivajlable sources of fat (Thomson,
1985). The beneficial effect of fat

addition to poultry diets during hot
weather not only accounts to its
high energy content but also, fat
improves feed palatability and feed
intake (Thomason, 1985), im-
proves weight gain (Cantor et al.,
1989). Although there are numer-
ous reports present the possible ef-
fect of fat utilization in poultry
diets (Gazia, 1971; Horani and
Sell, 1977; Hulan et al., 1984),
most of these concerned with the
use of fats fore poultry stock and
layers rather than commercial type
broilers. Dale and Fuller (1979 &
1980) found that inclusion of high
poultry fat level (8-10%) in broil-
ers diets could elevate the adverse
effect of heat stress induced by
constact (32 = 1 ¢) or dirunally cy-
cled (22 to 33 C) temperatures. The
inclusion of high levels of animal
fat (4 to 10%) to corn soybean
meal diets had improved weight
gain and feed efficiency of broilers
(Deaton et al.,, 1981; Cantor et
al., 1989; Senkoylu, 1990). At the
same time, Zumbado and solis
(1990) found that feeding of beef
tallow at level of 3 and 6% in
broilers diet for 32 days had pro-
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a given C/P ratio when dietary fat
increased.

Regarding fat sources, CSO
supplemented at level of 2% main-
tained significantly (P < 0.05) the
best body weight throughout the
whole exprimental period com-
pared with other treated groups.
These results come inagreement
with the work of Donaldson
(1985). The favorable effect of die-
tary vegetable oil on broilers
weight gain over that of animal fat
could be explained on view of Ab-
rams (1961) and Zumbado and
Solis (1990) studies which docu-
mented that digestibility of animal
fat is not as high as vegetable oil.
Unlike our results which postulated
that.BT at both levels was not enti-
tled to compete with CSO, come
the work of Deaton et al., (1981)
and Cantor et al., (1989) which
showed that animal fat exerted a
positive effect especially at higher
rates of inclusion.

Regarding feed intake, it is ob-
vious that the addition of fat during
hot season regardless to its source
or level exhibited an improving ef-
fect on feed intake compared to the
control groups. The values in start-
ing period were 1405, 1415, 1450
and 1430 for groups 1, 2, 3 and 4
compared to 1372 and 1395 for
control groups (5 and 6). Such im-
proving effect of fat addition on
feed intake of broilers subjected to
heat stress was also recorded by
Dale and Fuller (1980). How add-
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ed fat exerts its action to increase
nutrient intake is contradictory.
However, several suggestions had
implicated that such increase may
esult from improved palatability or
increased nutrient denisty as fat
added (Donaldson, 1985). Further-
more, there has been sufficient evi-
dence with chicks (Carew and
Hill, 1964) that fat decreases the
heat increament of the diet. It is
logical to assume that the benefi-
cial effect of high fat diet on heat
stressed chicks resulted largely
from the associative dynamic ac-
tion of such diets Dale (Dale and
Fuller, 1980).

The addition of fat sources at
the level of 2% improved the effi-
cency of feed utilization of both
starting and growing periods (table
2 and 3). However, this effect was
more pronounced during starting
period as 2% BT and CSO
achieved 2.04 and 1.97 vs 2.16 and
2.2 for the control groups. The
same results was also recoded by
Donaldson (1985). In contrary,
Biely and March (1955); Gazia
(1971) observed better feed effi-
ciency in growing chicks with the
addition of animal fat but at higher
levels (4 to 6%). The magnitude of
difference in feed efficiency for fat
fed groups and the control group
reduced to be minimal during
growing period (table 3). These re-
sults suggest that if higher levels of
fat were incorporated in diets a bet-
ter feed efficiency values could
have been attained.
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The efficiency of energy utiliza-
tion was improved by supplemen-
tal fat irrespective to level and
source. CSO as a source exerted
more noticable effect during start-
ing period, whereas the chicks in
the control groups consumed 6.48
and 6.59 Kcal the 1 and 2% CSO
groups consumed 6.16 and 6.09
Kcal per gram gain (table 2). The
better energy utilization by broiler
fed CSO may be attritutable to the
difference in composition and bal-
ance of unsaturated and saturated
fatty acids in the source of fat. BT
had higher saturate to unsaturate
ratio than do CSO(Hulan et al.,
1984). Moreover, true metaboliza-
bel energy values presented by Sib-
bald and Kramer (1978) suggest
that the higher metaboilzable ener-
gy values of vegetable oils as com-
pared with animal fats is due to the
higher degree of absorpability of
oils which contain high amounts of
oleic and other unsaturated fatty
acids.

CSO supplemented at level of
2% during growing period could
not induce an overall improvement
effect on performance, which sug-
gest that CSO supplementation at
level of 2% could not outweigh the
adverse effect occurred due to heat
stress.

The effect of fat supplementa-
tion on serum cholesterol, serum
glutamic oxaloacetic transaminase
(SGOT), serum glutamic pyruvic

Vet.Med.J.,Vol.40,No.3(1992)

transaminase (SGPT) and serum
protein levels of broilers through-
out the whole experimental period
is presented in table 4. Serum cho-
lesterol levels were significantly (P
< 0.05) increased due to fat supple-
mentation irrespective to source or
level. The 2% level of inclusion of
fat sources (BT and CSO) had sig-
nificantly (P < 0.05) increased the
cholesterol levels (group 2 and 4)
than did the 1%. However at 2%
level of inclusion, BT as a source
had exerted higher serum choleste-
rol levels compared with CSO.
Moreover, addition of 2% CSO
during last 2 weeks (group 5) had
increased insignificantly the serum
cholesterol level compared with
control. The above result come ina-
greement with the finding of Sim
and Bragg (1978) who observed
that serum cholesterol levels were
gradually increased with all added
fat sources except for safflower oil.
In the current study, similar effect
was observed with CSO as it main-
tained lower serum cholesterol lev-
els throughout the 6 weeks feeding
period compared with BT fed
groups. The previous results could
be attributed to the hypolipogenic
effect of n-6 fatty acids (vegetable
oils) which is greater than that of
saturated fatty acids (animal fats)
(Wiegand et al.,, 1973; Harris et
al.,, 1983; Hood, 1991). Another
suggestion that emphasise the pre-
vious results, stated that feedback
inhibition of fatty acid synthesis is
greater during ingestion of unsatu-
rated fatty acids than saturated
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Table 1 . Ingredients and Composition of experimental diets.

G " Staner diets (0 - 4w) Grower diets (4 - 6w)

roup numoer

’ ] 2 3 | 4 b 6 1 | 2 3 4 5 6
Added fat 1% 2% | 1% | 2% | 0% |0% J 1% | 2% | 1% | 2% | 2% | 0%

BT | BT |CSO|CcsO | BD | BD § BT | BT |CSO |CSO |CSO | BD
Ground yelloweom | 64 | 62 | 64 | 62 | 66 |66 71|70 |71 |70 |70 | 74
Soybeanmeal (44 %) | 25 | 26 | 25 | 26 | 24 | 24 J 18| 18 | 18 | 18 | 18 | 16
Addecd fat 11212 = |=L2] 21 ]12|% |=
Concentrate ™, [ 30 | 10 | 1o [ 10 {10 [10 fro]10])10 10 10|10

Calculated enalysis

CP% 21.8|22.1 (21.822.1 |21.6 |21.6 |19.4|19.3 [19.4 |19.3 [19.3 |18.8
ME Kcal /kg 3028.7|3054.3 [ 3046.33089.5 | 3003.2 |3003.2 §3107.6|3144.4 3125.1 [3179.6 [3179.6 |3093.2
Ether extract % 425152 |425)52 |33 |33 45|55 |45 |55 |55 |36
Methionine % 042 | 0.43 | 0.42 | 0.43 [ 0.42 |0.42 | 0.39| 0.39 | 0.39 | 0.39 | 0.39 |0.37
C/P ratio 1389 |138.2]139.1139.8{139.0 |139.0 {160.2| 162.8 |161.1 |164.7 [164.7 |164.6

)- Concentrate mixtrne supplicd 51.6% CP; ME keal / kg 2440 ; EE 8.9%, Ca 7.5%, Mcthionine 1.5% ; Me-
thionine + Cystine 1.8%.

2- Mineral 2nd vitamin added 1o each kg concentrate provided : Vit A 120,000 JU; Vit D3. 25.000 IU; Vit E,
100 mg ; Vit ky. 30 mg: Vit B2, 50 mg; Niacin, 300mg ; Pantothenic acid, 90mg ; Vit By, 15 mg ; Folic acid ,
10mg ; Biotin, 750 mg ; choline, 60 mg; Vit B;3,100 pg - Zn 500 mg ; 1 5 mg ; Se Img ; Mg 30mg; Cu 50 mg
. Fe 600 mg.

3- Antioxident present in Concentratce was BHT 1.2 pug / kg.

4- Based upon feedstuff ingredients analysis tables (1984) presented by feedstuffs yearbook issue.

Table 2 . Performance of broiler chicks fed diets variously supplemented
with beef tallow (BT) and vegetable oil (CSO) during starting period
(0-4w). -

Group number
Parameter
1 2 3 4 5 6
Body weight (g) a1 0.day, 377 | 179 .| 36" | 3782 | 382 3782
Body weight (@) atd weeks.  [700.5° | 73000 | 7340% | 765.0° | 672.0° | 658.0°
Gain, g /4 weeks 662.8 | 692.1 | 6964 | 727.2 | 6342 620.2
Gain, g / bird / day 237 24.7 249 | 259 227 222
Feed intake, g /4 weeks 114050 | 14150 | 14100 | 14300 | 13720 1365.0
Feed / Gain 0~ 4 weeks 2.12 204 2.02 197 2.16 2.2

energy intake, 0~ 4 weeks (keal | 152.0 154.4 1534 157.8 1472 146.4
ME / bird / day)

energy efficiency (ealinke /g | 641 | 625 | 616 | 609 | 648 6.59
gain)

Energy and nutrient density /kg | 1009 | 1019 | 1004 | 1029 | 1000 | 1000
(relative)

ahe

means in _lh: sam raw with the same superscript are insignificantly differed (P < 0.05).
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Table 3 . Performance of broiler chicks fed diets variously supplemented
with beefl tallow (BT) and vegetable oil (CSO) during growing period
(4-6W).

Group number
Paraimeler 1 2 3 4 5 6

Body weight (g) at 4.weeks 70052 | 7300 Y |724.02Y| 765.08 | 672.0¢ | 658.0¢
Body weight (g) at 6 weeks 1413.0€ | 1471.0 ©|1493.0 ®| 1546.0 9| 1388.0 €| 1332.0 9|
Gain, g /2 weeks (4-6w) 7120 | 741.0 | 759.0 | 781.0 | 716.0 | 674.0
Gain, g/ bird / day 509 | 529 | s42 | 558 | s11 | 484
Feed intake g/ 2 weeks (4-6w) 1438.0 | 1460.0 | 1485.0 | 1512.0 | 1490.0 | 1425.0
Feed /'Gain (4-6w) 2.02 20 | 196 | 194 | 2008 | 2.11
Enecrgy intake, (4-6w) keal ME /bird /day | 319.2 | 327.9 | 331.5 | 343.4 | 3384 | 3148
Energy efficiency (kcal intake / g gain) 6.27 6.19 | 6.12 6.15 | 6.62 | .6.55
Encrgy and nutrient density / kg (relative) 100.5 10,7 | 101.03 | 104.6 | 104.6 | 100.0

& bcanld means in the same raw with the same superscript are insignificanltly differed (P< 0.05) .

Table 4 . Effect of variously supplemented fat sources on some blood
parameters of broiler chickens .

Agein Group number
weeks 1 2 3 4 5 6

Cholesterol 2 1m02% | 12122 | 1026° | 1134% | 10319 | o959
(mg %) 4 11910¢ | 1303% | 186° | 1251% | 11029 | 31239
6 1342€ | 14102 | 1200 | 1385% | 12309 | 12049

SGOT 2 10032 | 1035®% | 1050% | 1060® | 9952 0813
(FU/ mi) 4 10912 | 1022%% | 1100® | 1m11® | 1060 | 1058
6 1220% | 1250 | 1230 | 1241 | 1190* | 11860 |

SGPT 2 184° 20,58 20,12 1982 1792 1872 |
(FU/mi) 4 18.7% 20,12 2128 21,62 1982 2012

: 6 19.6° 201 % 23% 258 2148 2112
Total serum 2 46% 418 45* 430 43t 442
protein 4 49 53¢ 488 47° 49° 482
(mg %) 6 51 52* so® 518 488 502

&B.¢20dd means in the same raw with the same superscript are insignificanlly differed (P< 0.05) .
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ones which are more dominant in
animal fats (Reiser et al,, 1963;
Chung et al,, 1970).

Results of SGOT and SGPT for
different groups were within the
normal recorded ranges (Farahat,
1975 and El-Banna, 1987), How-
ever, the fat supplemented groups
had showed little insignificant ele-
vation in these parameters com-
pared to control. The former result
indicat that liver was not affected
due to such dietary treatments.

Results of total serum protein
showed no significant change due
to fat supplementation regardless
to source and level. All the record-
ed levels in the different groups
were within the normal values

(Farahat, 1975).

It is to be concluded that inclu-
sion of fat sources (BT and CSO)
at levels of 1 or 2% to broiler diets
could improve broiler performance
under high environmental temper-
ature. In regard to fat source, CSO
as vegetable oil seemed to achieve
a better performance than did BT
when supplemented during 6
weeks experimental period. Mean-
while, the higher level of CSO
(2%) acheived better performance
than its lower level (1%). Howev-
er, the usage of 2% CSO at grow-
ing period (4 to 6 weeks) was not
able to overcome the adverse effect
of heat stress commonly occures
during our summer season. Total
serum protein, SGOT and SGPT

17

showed insignificant variation due
to such treatments. Serum choleste-
rol level showed significant in-
crease with all fat treatments, espe-
cially with higher level of BT
inclusion. From the practical stand
point of view, our results suggested
that inclusion of vegetable oils at
level of 2% will help to protect
broilers from lower feed intake and
gain induced by heat stress.

MARY

This work was planned to threw a light
on a practical approach currently used by
poultry growers in Egypt to include differ-
ent sources of fat in broilers diets to pro-
mote more gain and better finished car-
cass. One hundred and fifty day old
commercial broiler chicks were equally
allocated into six groups and fed on basal
diet to which either animal fat (beef tal-
low) or vegettable oil (cottonseed oil +
sunflower oil) was added at level of 1 or
2% for 6 weeks experimental period. It is
concluded that the inclusion of fat (animal

and vegetable) at level of 1 or 2% to
broiler diets could improve broiler perfor-
mance under high environmental tempera-
ture. In regard to fat source, CSO as a
vegetable oil seemed to achieve better
performance than did beef tallow. mean-
while, the higher level of CSO achieved
better performance than its lower level.
However, the usage of 2% CSO in grow-
ing period was not able to overcome the
adverse effect of heat stress commonly
occures during our summer season. Con-
cerning blood parameters, no significant
difference could be detected for SGOT ,
SGPT and total serum protein which indi-
cated that no determintal influence for
such treatments. Serum cholesterol level
was increased due to fat supplementation
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put beef tallow addition induced the high-
est values.
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