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Abstract: An experiment was conducted to study the effect of using different
sources of dry fat (Kem dry fat, KDF; calcium dry fat, CDF and Duna dry
fat, DDF) at the rate of 4% either individually or in double or triple mixture
in broiler diets on their growth performance, nutrients digestibility, carcass
characteristics, tibia calcium and phosphorus retention, blood constituents
and economical efficiency. A total number of 480 one day old Arbor Acres
broiler chicks were used. They were divided equally into 8 groups each of 6
replicates (10 birds/ replicate). The results revealed that the chicks fed KDF
diet recorded numerically the best growth performance including final live
body weight (LBW), body weight gain (BWG), feed intake (FI), feed
conversion (FC) and performance index (Pl) compared to the control diet
and other treatments. Concerning digestion coefficients, also KDF diet
showed numerically the highest CP and NFE digestibility, while KDF,
KDF+ CDF and KDF+ CDF+ DDF significantly improved EE digestibility
compared to the control diet. Results of organic matter (OM) digestibility
and nitrogen balance (NB) % showed no significant differences among the
experimental groups. It was noticed that all groups of chicks fed diets
supplemented with all dry fat sources (either solely or in combination)
resulted in better carcass measurements than the unsupplemented group
(the control). However, control group recorded significantly the lowest
blood plasma values of total cholesterol, total lipids, high density
lipoprotein (HDL) and low density lipoprotein (LDL), while it showed the
highest values of plasma calcium and phosphorus compared to dry fat-
supplemented groups. No significant differences among all dietary groups
for tibia calcium and phosphorus percentages were observed.
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It is concluded that supplementing broiler diet with 4% Kem dry fat
(KDF) is beneficial to improve growth performance, carcass characteristics
and return from feeding compared to the other dry fat sources.

INTRODUCTION

Adding oils and fats in broiler diets as a source of energy and
essential fatty acid can exert an improvement in weight gain, feed utilization
and palatability of feed.

Thus, degree of saturation and chain length of fatty acids both have
marked influences on determined apparent metabolizable energy (AME)
values of fats (Wiseman, 1984).

Recently, new sources such as dry fat are present commercially to
avoid rancidity, as well as to ease mixing with other feed ingredients. It is
produced from the processing of hydrognated oil, fat or their mixture. It has
low fat digestibility and low metabolizable energy for poultry, however, the
AME of a dry fat differ according to its composition of vegetable oil and/ or
animal fats (Ramadan, 2005). Results regard to dry fat inclusion in broiler
diets are encouraging (Smith et al., 2003;El-Metnawy, 2005 and El-
Gabri, 2005), some others are discouraging (Ramadan, 2005), so the
results are conflicting.

The aim of this experiment was to study the effect of using different
sources of dry fat in broiler diets on their growth performance, nutrients
digestibility, some carcass characteristics, tibia mineral retention and some
blood constituents from 1 to 49 days of age.

MATERIALS AND METHODS

The experimental work was carried out at El-Fayoum Poultry
Research Station, EI-Fayoum governorate, Egypt.

This experiment was conducted to evaluate three different
commercial sources of dry fat (KDF, which contains palm oil, cottonseed
oil, soybean oil, linseed oil, purified marine oil & carrier (kernel);CDF,
which is the calcium salts of palm oil and soybean oil and DDF, which
contains fish oil 99.5%. Each was incorporated at the rate of 4% in broiler
diets, either individually or in double or triple mixture, to investigate their
effects on growth performance, nutrients digestibility, some carcass traits,
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tibia minerals, (calcium and phosphorus), some blood constituents and
economical efficiency.

The commercial sources of dry fat KDF, CDF and DDF were
obtained from Kemen-Belgium, Ibex Company, Egypt and Ayrodona-
Germany, respectively.

A total number of 480 one-day old unsexed Arbor Acres broiler
chicks were divided equally into 8 groups (60 chicks each) of 6 replicates
each (10 birds/ replicate). Eight iso-nitrogenous and iso-caloric diets (22%
CP and 3100 ME Kcal/ Kg diet) during starter period (0 -28 day of age) and
20% CP and 3150 kcal ME/ kg during finisher period (29-49 day of age),
were formulated.

The eight experimental treatments and diets were:
T1: Diet without dry fat supplementation (control diet)
T2: Diet containing 4% Kem dry fat (KDF).
T3: Diet containing 4% dry calcium dry fat (CDF).
T4: Diet containing 4% Duna dry fat (DDF).
T5: Diet containing 2% KDF+ 2% CDF.
T6: Diet containing 2% KDF+ 2% DDF.
T7: Diet containing 2% CDF+ 2% DDF.
T8: Diet containing 1.333 KDF+ 1.333 CDF+ 1.333 DDF.

Diets were formulated to meet the requirements of Arbor Acres
broiler chicks. The composition and calculated analysis of the experimental
diets are presented in Tables (1 and 2). The birds were reared in broiler
batteries under similar managerial and veterinarian conditions and fed the
experimental (starter and finisher) diets up to 7 weeks of age. Feed and
water were offered ad lib. Fatty acid profile of the different tested dry fat
sources used was determined according to the method outlined by Soliman
et al. (1979), as illustrated in Table (3). Depending upon the dry fat content
of saturated (Ts) and unsaturated (Tu) fatty acids, the apparent
metabolizable energy content of such dry fat sources was calculated
according to the equation of Wisman et al., (1991): AME (MJ/ kg)=
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37.046-11.994 x e (067 TUT) The criteria of growth performance in terms
of live body weight (LBW) and feed intake (FI) were recorded to calculate
body weight gain (BWG), feed conversion (FC) and European Production
Efficiency Index (EPEI). At the end of the 7™ week of age, a digestibility
trial using only the experimental finisher diets was conducted in which feed
intake and excreta voided were recorded along 3 days collection period. The
collected excreta were sprayed with 2% boric acid solution to prevent any
loss in ammonia, then dried in an oven at 60°C for 24 hrs, thereafter
weighed, finely ground and kept for chemical analysis. Feed and dried
excreta were analyzed according to the official methods of analysis
(A.O.A.C, 1990). Fecal nitrogen was determined according to Jakobsen et
al. (1960). Slaughter test was performed at the end of the experimental
period (7 weeks). Three birds with nearest average live body weight of each
treatment were randomly taken. The assigned birds were deprived of feed
for 16 hours prior to slaughtering thereafter they were individually weighed,
slaughtered to evaluate dressing, total edible parts and abdominal fat
percentages.

Blood samples were individually taken at the same time of
slaughtering from 3 birds of each group. Plasma total lipids, total
cholesterol, high density lipoprotein cholesterol (HDL), low density
lipoprotein cholesterol (LDL), calcium and inorganic phosphorous were
determined using commercial kits. From the same chicks selected for
carcass traits and blood sampling, the left tibia for each chick was removed
and cleaned of adhering flesh, then dried at 100°C for 24 hours. Tibia
calcium and phosphors were determined according to the official methods
(A.O.A.C. 1990). The experimental dietary treatments were economically
evaluated based upon the price of local market at the time of the experiment.
The economic efficiency of the dietary treatments were expressed as the
feed cost needed to obtain one kilogram of live body weight gain as
previously reported by Ghazalah et al.,(2006). Analysis of variance was
conducted on all data obtained using the General Linear Model procedure
(SAS, 1990). Significant differences between treatment means were
separated using Duncan's Multiple Range Test (Duncan, 1955).The
statistical model used for analyzing data obtained was:

Yij = M+ Ti+ Ejj
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Where: Yij = the individual observation
M = the overall mean
Ti = the effect of treatments (Fat source)

Eij = the experimental error

RESULTS AND DISCUSSION
Fatty acids profile and apparent metabolizable energy of the tested dry fats:

Results in Table (3) show that palmitic acid was the major
constituent of the saturated fatty acids (25.54 for KDF, 29.84 for CDF and
32.30 % for DDF). It was observed that DDF recorded the highest
percentage of total saturated fatty acids (38.88 %) followed by CDF (35.51
%) and KDF (30.71 %). However, percentages of unsaturated fatty acids
were higher in all sources, when compared with saturated fatty acids. The
results indicated that KDF contained the highest % of unsaturated fatty acids
(65.44 %), followed by CDF (63.92 %) and then by DDF (60.02). Oleic acid
was the major constituent of total unsaturated fatty acids in mentioned dry
fats and were ranged between 33.07- 48.31 % followed by linoleic acid
(15.69- 26.95 %), while linolenic acid was trace in KDF (0.78 %) and not
detected in both DDF and CDF. The results revealed that KDF and CDF
contained higher levels of oleic acid (48.31 and 48.09 %, respectively) than
DDF (33.07 %). Linoleic acid, the essential fatty acid was higher in DDF
(26.95 %) compared to KDF and CDF (16.35 and 15.69 %, respectively).
The highest ratio between unsaturated fatty acids/ saturated fatty acids was
found to be 2.13 (KDF), followed by CDF (1.80) then DDF (1.54). In
general, it can be concluded that the KDF is superior in its content of
unsaturated fatty acid compared to CDF or DDF, while its content of
saturated fatty acids was lower than that of CDF or DDF. Accordingly, by
calculation, the apparent metabolizable energy of such dry fat sources were
8.294, 8.134 and 7.975 k cal/kg of KDF, CDF and DDF, respectively. The
AME values are clearly parallel to the Tu/Ts ratio which showed the
superiority of KDF compared to the other sources, while, DDF was the
lowest one (Table, 3)

Nearly, similar results were found by EL-Gabri (2005) who
indicated that DDF gave the highest total saturated fatty acids (TSFA)
(39.31) while, KDF gave the lowest values (31.08%). The results also agree
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with Hamilton (1995) who reported that KDF is rich in oleic acid (18:1)
than linoleic acid (18: 2). The same results were reported by EL-Metnawy
(2005) who reported that KDF had higher total unsaturated fatty acids
(TUSFA) than DDF.

Growth Performance:

Data of the chick growth performance are given in Table (4). The
initial LBW at one day of age for all treatments was nearly similar. This
may create suitable condition to appraise the effect of dietary treatments
during the subsequent experimental periods.

LBW at 7 weeks of age for chicks fed KDF (T2) gave numerically
the highest LBW (1885 g), while the group fed on diet containing KDF
+CDF + DDF (T8) gave significantly (P<0.05) the lowest LBW value
(1670 g) compared to the other groups including the control.

The results of BWG, FC and EPEI followed the same trend as that of
LBW since the chicks of KDF recorded the best values (1845 g, 2.03 and
180.03% respectively). While, the chicks fed dietary KDF + CDF + DDF
(T8) recorded the lowest corresponding values (1630 g, 2.29 and 141.39%,
respectively). There were no significant differences between the values of
KDF and the control regarding the BWG and FCR.

In this concern, EI Metnawy (2005) reported that KDF recorded
higher BWG for the broilers compared to Duna fat, while, EI-Gabri (2005)
observed better BWG in broilers fed diets supplemented with CDF vs. KDF
or DDF. On the contrary, Ramadan (2005) reported that broiler chicks fed
diets containing dry fat had lower BWG than broilers fed soybean oil.

Moreover, EL-Metnawy (2005) detected no effect for dry fat
supplementation on FCR of broilers, while Aggoor et al. (2000), Smith et
al. (2003) and Ramadan (2005) found that dry fat showed the worst FCR
compared to the other oil sources. EL-Gabri (2005) found that CDF
showed the best FCR compared with the other dry fat sources.

Concerning FI, it can be concluded that the groups of broilers fed
KDF or KDF+ CDF+DDF diets consumed the least amount of feed (3748
and 3741 g, respectively).In this respect, EI-Metnawy (2005) detected no
effect for dry fat supplementation on FI of broilers, while Ramadan
(2005) found that CDF showed the lowest FI compared to the other oil
sources. However, EI-Gabri (2005) found that CDF showed the highest FI
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compared to the other dry fat sources. In general, fat may improve the
physical form and palatability of the broiler diet to an extent, which
promotes increased feed intake (Dale and Fuller, 1979 and Cherry, 1982).

Nutrients digestibility and nitrogen balance:

Data of nutrients digestion coefficients and nitrogen balance of
broilers fed different sources of dry fat are presented in Table (5).

Digestion coefficient values of crude protein (CP) showed no
significant differences among treatments. Chicks fed DDF diet recorded the
lowest value (92.17 %), while, KDF group (T2) showed the highest value
(94.53 %).

Concerning EE digestibility, KDF (T2), KDF + CDF (T5) and KDF
+ CDF + DDF (T8) significantly (P<0.05) improved EE digestibility (82.27,
81.82 and 79.99 %, respectively) compared to the control. This result could
be attributed to the higher unsaturation of KDF compared to the other dry
fat sources, as the Tu / Ts values of KDF was higher (2.13) than both CDF
(1.8) and DDF (1.54). Perhaps, such observation could be more evident if
the fatty acids analysis showed the dry fats content of the poly unsaturated
fatty acids (PUFA) particularly, the ®3 and w6 ones.

Crude fiber digestibility coefficients were significantly (P<0.05)
improved by CDF (T3), KDF + DDF (T6) and KDF + CDF + CDF (T8)
supplementation (43.90, 46.49 and 43.63 % respectively). Results of
digestibility of nitrogen free extract (NFE) % showed that the group of
broilers fed KDF (T2) diet recorded significantly, (P<0.05) the highest
digestion coefficient of NFE value (89.66 %) compared to the groups fed
either DDF (T4) or a combination of KDF + CDF + DDF (T8) which gave
the lowest values (78.67 and 81.12 %, respectively). Results of OM
digestibility and NB % showed no significant differences among the
experimental groups.

In this respect, Mateos and Sell (1981) and Mateos et al., (1982)
suggested that supplementing broiler diets with fat decreases the rate of food
passage, thereby, permitting better digestion and intestinal absorption of
nutrients.
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Carcass traits and tibia minerals retention:

Results in Table (6) illustrate carcass traits and tibia calcium and
phosphorus retention of broilers as influenced by dietary treatments. No
significant differences among dietary treatments were detected for all
carcass traits under investigation.

Concerning dressing %, KDF + CDF group (T5) recorded
numerically the highest value (68.20 %) while, the group fed the control diet
(T1) showed the lowest one (62.5 %), however, the dressing % varied
without significant differences in a narrow range between 62.5 and 68.2%

Regarding the proportional weight of edible parts, the highest value
(72.9 %) was recorded for chicks fed KDF + CDF (T5) compared to the
other treatments, while the control group recorded the lowest one (66.7 %).

The results showed in general that all the tested dry fat sources gave
an improve in the dressing as well as the edible parts percentage compared
to that of the control group. Such improve ranged between 4.3- 9.1% and
4.2-9.3% for the dressing and edible parts percentage, respectively.

The highest abdominal fat % was for group fed diet supplemented
with KDF + CDF (T5). However, no significant differences were detected
among all the dietary treatments. It could be noticed that all groups of
chicks fed diets supplemented with any of the tested dry fat sources (solely
or in combinations) resulted in better carcass measurements than un-
supplemented control group.

In this concern, EL-Metnawy (2005) found no significant effects
among dietary oils or fat sources on all carcass characteristics of the
broilers.

In agreement with our results, EL-Gabri (2005) showed that the best
carcass and total edible parts percentage values were for CDF and KDF
products, respectively as compared to the control group.

Tested dry fat sources did not significantly affect tibia calcium
content and the recorded values were ranged between 30.51 % (T6) and
33.07% (T5).Values of tibia phosphorus were insignificantly ranged
between 13.56 % for the group fed CDF (T3) and 14.13 % for the group fed
DDF (T4). This means that all dietary treatments did not embede the Ca and
P absorption and transport from the blood into bones.
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The values of tibia calcium and phosphorus contents found herein
are comparable to those recorded by EL-Gabri (2005). Results of this study
disagreed with those reported by Atteh et al. (1983) who found that fat
sources had a great effect on bone calcium content. Moreover, this study
also disagreed with those reported by EL-Hussieny et al. (2000) who found
that tibia ash and tibia calcium content for broiler fed diets contained palm
oil were lower than those fed control diet. Moreover, Ramadan (2005)
showed that the highest content of tibia phosphorus and calcium were
observed with chicks fed the control diet, while the lowest values were
observed with chicks fed CDF and palm oil.

Blood Constituents:

As shown in Table (7), broilers fed the control diet recorded
significantly (P<0.05) the lowest values of plasma total cholesterol (TC),
total lipids (TL), high density lipoprotein (HDL) and low density lipoprotein
(LDL) (103.73, 393.66, 25.56 and 78.16 mg/100ml, respectively) than the
other treatments. While, the groups of chicks fed KDF (T2), DDF (T4) and
KDF + DDF (T6) diets gave the highest values of (TL) being 445.40,
443.31 and 436.72 mg/100ml, respectively. Moreover, the KDF group
recorded the highest values of TC, HDL and LDL (136.75, 35.67 and
100.99 mg/100ml, respectively). However, the values obtained are close to
each other and ranged in a narrow range among treatments. In agreement
with the results of this study, Ramadan (2005) found that the lowest values
for blood cholesterol were observed for broiler chicks fed diet containing
soybean oil compared to those fed dry fat supplemented diets. Also, EL-
Gabri (2005) indicated that broilers fed CDF, KDF and DDF (all
supplemented diets) increased both total plasma lipids and total cholesterol
values as compared to the control group. While, El-Metnawy (2005)
observed that the total plasma lipids and cholesterol in broiler chicks were
not significantly affected by feeding diet containing different oils and dry fat
sources.

Results with plasma calcium and phosphorus (Table 7) showed that
broiler groups fed the control diet gave the highest (P<0.05) values of
plasma Ca and P (10.0 and 6.68 mg/100ml, respectively). While, the other
groups of chicks which fed different sources of dry fats had lower plasma
Ca and P content which ranged between 6.92-7.28 mg/100ml for Ca and
3.25-4.74 mg/100 ml for P.

The obtained results are in conformity with the findings of Watkins
and Southern (1992) who found that dietary fat decreased significantly
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plasma calcium concentration and Ramadan (2005) who found that the
highest content of total phosphorus and calcium were recorded for the
chicks fed the control diet.

Economic efficiency:

The averages of costs and economic efficiency (feed cost/ Kg weight
gain) and relative economic efficiency (%) for the different treatments
compared to the control one are tabulated in Table (8).

It was observed that the lesser feed cost/ Kg gain was obtained for
broiler of T2 containing KDF (2.83 LE) followed by those of T5 which fed
KDF + CDF diet (2.93 LE). The relative economic efficiency for the
mentioned treatments were 94.97 and 98.32 %, respectively compared to the
control (100 %).In addition , that of chicks fed KDF + DDF mixture (T6)
was more close to the control (99.33%). However, chicks fed CDF (T3),
DDF (T4) or their mixtures (T7 and T8) had recorded higher feed cost/kg
gain compared to the control (102.01; 105.37; 102.68 and 105.03%,
respectively).This may be attributed either to lower weight gain (T3, T8) or
higher feed consumption and feed cost (T4).Such reasons led to increase the
cost of feed needed to obtain one kg of weight gain of these treatments. This
means that there were considerable saving of feed cost per kilogram gain of
broiler due to feeding dry fat sources, particularly KDF either solely (T2) or
combined with CDF (T5) or DDF (T6).

It is concluded that supplementing broiler diet with 4% kem dry fat

(KDF) is beneficial to improve growth performance, carcass characteristics
and return from feeding, compared to both CDF and DDF.
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Table (1): Composition and chemical analysis of starter diets.

Ingredients Control Treatments*

T T, Ts T Ts Te T, Ts
Yellow corn 66.03 | 59.72 | 58.55 | 58.70 | 57.06 | 58.29 | 58.15 | 58.17
Soybean meal (48%) 21.66 | 29.14 | 31.42 | 31.89 | 33.50 | 32.26 | 31.82 | 31.22
Corn-gluten meal (60%) 8.52 350 | 240 | 160 | 2.00 | 1.60 | 2.40 | 2.80
Bone meal 2.67 265 | 262 | 277 | 243 | 278 | 2.62 | 2.82
Sodium chloride 0.35 035 | 035 | 035 | 035 | 035 | 035 | 0.35
Vit. &Min mix**, 0.30 030 | 0.30 | 030 | 030 | 0.30 | 0.30 | 0.30
L-Lysine HCI 0.25 0.09 - - - 0.05 - -
Calcium carbonate 0.17 013 | 020 | 022 | 0.20 | 0.20 | 0.20 | 0.17
DL-Methionine 0.05 0.12 | 016 | 0.17 | 0.16 | 0.17 | 0.16 | 0.17
Dry-fat - 4,00 | 4.00 | 400 | 400 | 400 | 4.00 | 4.00
Total 100 100 100 100 100 100 100 100
Chemical analysis %
Crude protein 21,92 | 21.79 | 21.92 | 21.64 | 22.11 | 21.85 | 21.90 | 22.09
Crude fiber 2.19 271 | 283 | 239 | 236 | 243 | 2.81 | 246
Ether extract 2.69 441 | 614 | 642 | 548 | 572 | 6.41 | 5.82
Calculated values:***
ME (k cal/kg) 3100 3100 | 3116 | 3120 | 3100 | 3100 | 3116 | 3100
Crude protein % 22.00 | 22.00 | 22.00 | 22.00 | 22.00 | 22.00 | 22.00 | 22.00
Crude fiber % 241 298 | 262 | 286 | 285 | 285 | 2.62 | 2.78
Ether extract % 2.94 465 | 591 | 652 | 526 | 555 | 6.22 | 5.66
Calcium % 1.00 1.00 | 1.19 | 100 | 1.01 | 1.00 | 1.07 | 1.09
Av. Phosphours % 0.45 045 | 045 | 047 | 045 | 047 | 045 | 0.45
Lysine % 1.15 115 | 117 | 116 | 115 | 121 | 117 | 1.17
Methionine % 0.48 049 | 049 | 050 | 050 | 050 | 0.49 | 0.50
Meth + Cys. 0.85 0.85 | 0.85 086 085 | 085 | 0.85 | 0.85
C/P ratio 140 140 143 141 140 140 143 140
Price L.E/ton 1420 1425 | 1400 | 1428 | 1416 | 1411 | 1416 | 1400
* T, (Cont.); T, (KDF); T3 (CDF); T, (DDF); Ts (KDF+CDF); Ts (KDF+DDF); T, (CDF+DDF);
Tg (KDF+CDF+DDF).

** Supplied per kg diet: Vit. A, 12000 IU; Vit. D3, 2200 ICU; Vit. E, 10 mg Vit. B12, 4 mg: Vit.
B6, 1.5 mg; B12, 10 mg; nicotinic acid, 20 mg; Folic acid, 1 mg Pantothenic acid, 10 mg; Biotin,
50 mg; Choline chloride, 500 mg; Copper, 10 mg; Iron, 30 mg; Manganese, 55 mg, Zinc, 50 mg;
lodine, 1 mg and Selenium, 0.1 mg.

*** According to the NRC (1994).
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Table (2): Composition and chemical analysis of finisher diets.

Ingredients Control Treatments*

T To | T | Ty | Ts | Te | T7 | Ty
Yellow corn 70.59 [64.81|62.98|62.91(63.29|63.65 |63.36|63.22
Soybean meal (48%) 14.59 |24.03|27.80(28.06|27.70(27.30|27.60 |27.73
Corn gluten meal, (60%) | 11.20 | 3.65 | 1.80 | 1.60 | 1.56 | 1.60 | 1.60 | 1.60
Bone meal 266 |2.71 267|266 |2.68|268 |2.67 |268
Sodium chloride 0.35 |0.35|0.35|0.35|0.35|0.35|0.35 | 0.35
Vit., & Min. mix** 0.30 |0.30 |0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30
L-Lysine HCI 031 |0.08| - - - - - -
DL-Methionine - 0.07| 0.1 |0.12 |0.12 | 0.12 | 0.12 | 0.12
Dry-fat - 4.00 | 4.00 | 4.00 | 4.00 | 4.00 | 4.00 | 4.00
Total 100 100 | 100 | 100 | 100 | 100 | 100 | 100
Chemical analysis%o:***
Crude protein 19.92 |19.83|20.34|20.21|19.94|19.89|20.23|20.11
Crude fiber 223 |241|201|241(253 292|294 | 2.8
Ether extract 273 | 452 |6.23|6.82 532 | 543 | 6.49 | 5.49
Calculated values:
ME (k cal/kg) 3150 | 3150 | 3150 | 3145 | 3145 | 3150 | 3150 | 3150
Crude protein % 20.00 {20.00|20.00{20.00(20.19{20.00 {20.00|20.00
Crude fiber % 272 |2.89 |258|276 |273|276 | 2.67 | 2.69
Ether extract % 3.08 |4.79 | 6.05 | 6.66 | 5.40 | 5.69 | 6.36 | 5.81
Calcium % 092 |0.95|120|0.96 |107|0.96 |1.08 |1.04
Av. phosphours % 045 |045(0.45|0.45|0.45 |0.45 |0.45 | 0.45
Lysine % 1.00 |[100]1.04|103|1.00 116 1.03]1.03
Methionine % 043 | 042|043 |043 (042|043 |0.43|0.43
Meth + Cys. 0.78 |0.75|0.75|0.76 | 0.75 | 0.75 | 0.76 | 0.75
C/P ratio 157 157 | 157 | 157 | 157 | 157 | 157 | 157
Price L.E/ton 1428 | 1369 | 1345 | 1371 | 1348 | 1373 | 1358 | 1344

*T; (Cont.); T, (KDF); T3 (CDF); T, (DDF); Ts (KDF+CDF); T¢ (KDF+DDF); T,
(CDF+DDF); Tg (KDF+CDF+DDF).

** Supplied per kg diet: Vit. A, 12000 IU; Vit. D5, 2200 ICU; Vit. E, 10 mg Vit. B12,
4 mg: Vit. B6, 1.5 mg; B12, 10 mg; nicotinic acid, 20 mg; Folic acid, 1 mg
Pantothenic acid, 10 mg; Biotin, 50 mg; Choline chloride, 500 mg; Copper, 10 mg;
Iron, 30 mg; Manganese, 55 mg, Zinc, 50 mg; lodine, 1 mg and Selenium, 0.1 mg.
*** According to the NRC (1994).
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Table (3): Fatty acids profile (%) and apparent metabolizable energy
of the studied commercial dry fat products:

. Dry fat product
Fatty acid KDF | CDF DDF
Lauric (C12; o) 0.72 1.12 3.95
Myristic (Ci4:0) 2.56 1.55 2.37
Palmitic (Cys: 0) 25.54 29.84 32.30
Stearic (Cis: o) 1.62 0.00 0.00
TSFA* 30.71 35.51 38.88
Oleic (Cyg:1) 48.31 48.09 33.07
Linoleic (Cys: 2) 16.35 15.69 26.95
Linolenic (Cys. 3) 0.78 0.00 0.00
TUSFA** 65.44 63.92 60.02
Tu/ Ts *** 2.13 1.80 1.54
Calculated AME**** Kcal/lg | 8.294 8.134 7.975

* T.S.F.A: total saturated fatty acids.

** T.U.S.F.A: total unsaturated fatty acids.

*** Tu/ Ts: Indicate the ratio between the total unsaturated and total saturated fatty
acids.

*xx AME (MJ/Kg) = 37.046-11.994 xe0-675xTu/T)
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Table (4): Effect of studied dry fat sources on growth performance and performance index of Arbor Acres

broilers.
Item Initial LBW FLBW? BWG® 4 FC®
Treatment (@’ @ @ Fro s aan EPEI%
Control (T1) 41.0+0.43 1846™+ 20.17 18.05®+ 19.91 3778+ 17.03 2.09%+ 0.02 171.24
KDF (T2) 40.8+0.18 1885° + 14.68 1845°+14.66 3748+ 32.21 2.03°+0.01 180.03
CDF (T3) 41.1+0.18 1757°+4599 | 1716°+4571 | 3803" +14.81 2.22%°+0.05 156.45
DDF (T4) 40.7+ 0.40 1835®+28.61 1794%°+ 28.46 40322 +15.11 2.25°+0.03 159.41
KDF + CDF (T5) 40.5 +0.28 1801° +37.90 | 1760% + 37.88 3790+30.91 2.15"7 +0.04 162.31
KDF + DDF (T6) 41.1+0.43 1848 +18.82 | 1806® +18.63 | 3841° +21.99 2.12% +0.02 169.18
CDF + DDF (T7) 40.8 +0.36 1772°+ 36.41 1731°+36.73 3824™+22.30 2.21%°+0.03 158.05
KDF + CDF + DDF (T8) 40.3+0.26 1670° + 36.19 1630° + 36.15 3741+ 48.77 2.297+0.03 141.39

a- e : Means within the same column with different superscripts are significantly different (P< 0.05).
1-6 : Denote to initial live body weight, final live body weight, body weight gain, feed intake, feed conversion and performance index,

respectively. EPEI= (average live body weight X % birds alive)/ (feed conversionX total period)X100 (Ghazalah et al ., 2006).
Table (5): Effect of studied dry fat products on digestion coefficients of nutrients and nitrogen balance (%).

Item 1 2 3 4 5 6
Treatment CP EE CF NFE OM NB
Control (T1) 93.11+0.17 | 7250 +225 | 38.329+1.03 | 85.08+1.94° | 8559+0.15 | 72.67+0.93
KDF (T2) 94.53+0.11 82.27°+0.34 38.897+1.42 89.66+0.19° | 89.61+0.29 | 78.47+0.41
CDF (T3) 93.47+0.16 78.32%°+1.09 43.90°+1.48 83.18+1.23® | 86.16+0.79 | 73.80+1.54
DDF (T4) 92.17+1.23 78.80P+1.25 | 39.06™"+2.68 78.67+3.35° | 85.84+0.92 | 70.02+2.32
KDF + CDF (T5) 93.96+1.04 81.82°+1.91 43.14%°+1.67 | 84.76x2.62° | 88.68+1.95 | 73.04+4.65
KDF + DDF (T6) 92.85+0.63 71.02°+ 3.61 46.49°+0.56 82.84+2.13 | 85.53+0.18 | 73.78+1.82
CDF + DDF (T7) 92.79+0.48 | 76.11™°+2.09 | 42.01™+1.18 | 83.91+1.43° | 87.42+0.91 | 73.78+2.32
KDF + CDF + DDF (T8) | 93.41+0.57 79.99°+1.76 43.63°+0.85 81.12+2.85° | 86.89+2.81 | 78.3345.41

a- b : Means within the same column with different superscripts are significantly different (P< 0.05).
1-6 : Denote to crude protein, ether extract, crude fiber, nirogen free extract, organic matter and nitrogen blance, respectively.
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Table (6): Effect of studied dry fat products on some carcass characteristics and tibia
calcium and phosphorus retention.

Treatment Item Dressing % | Edible parts % >Uamw:LﬁM fat Tibia calcium % | Tibia phosphorus %
Control (T1) | 62.5+2.86 66.7 +2.87 1.52+0.14 30.97 £ 0.35 13.83+0.13
KDF (T2) | 66.9+0.81 71.4 +0.99 1.87 £0.29 32.85+0.20 13.87 +0.40
CDF (T3) 65.8+1.26 70.6 +1.44 1.63+0.12 32.26 £ 0.85 13.56 + 0.65
DDF (T4) | 65.2+1.42 69.5+1.42 1.61 +0.34 30.71+1.24 14.13+0.02
KDF + CDF (T5) | 68.2+0.12 72.9 +1.26 2.03 +0.24 33.07+£0.72 13.90+0.40
KDF + DDF (T6) | 65.63 £2.50 70.1 +2.50 1.32 £0.20 30.51+0.71 13.89+£0.08
CDF + DDF (T7) 67.5+0.84 71.5+0.95 1.77 £0.39 31.12+0.80 13.92 +0.32
KDF + CDF + DDF (T8) 67.5+0.95 72.1+1.09 0.98 +0.25 30.94 +0.88 13.92 +0.28
Table (7): Effect of studied dry fat products on blood cholesterol, total
lipids, high density lipoprotein, low density lipoprotein,
calcium and phosphorus of Arbor Acers broiler chicks.
men ttem Total cholesterol Total lipids _.__m_mﬁ”_%wﬂmm__w __u_ww\ nﬂmﬂwﬂw\ Calcium phosphorus
(mg/100ml) (mg/100ml) (mg/100mI) ABQ\UHooB_v (mg/100ml) (mg/100ml)
Control (T1) 103.73%+1.21 393.66° +1.02 25.56° +0.66 78.16" +1.81 10.01° +0.66 6.68% +0.17
KDF (T2) 136.75° £0.89 445.40° +1.51 35.76% +0.64 100.99% #1.30 7.28° +0.54 3.25°+0.07
CDF (T3) 133.68% +2.93 429.64° +0.83 34.62% +0.23 99.05% +2.88 7.12° +0.56 443" +0.23
DDF (T4) 125.64° +1.66 44331° +1.42 32.68°+0.26 92.96°+1.78 6.93" +0.23 462" +0.05
KDF + CDF (T5) 128.99™ +2.40 425.8342.10 33.75"9 +0.16 95.24%° +2 25 7.11°+0.16 3.93™ +0.04
KDF + DDF (T6) 130.94™ +1.03 436.72° +1.61 34.05™ +0.43 96.897° +1.25 7.09° +0.51 4.06™ +0.31
CDF + DDF (T7) 127.12°+0.87 423.32°+1.93 32.98% +0.36 94.14"™ +0.80 7.07° +0.29 4.74° +0.56
KDF + CDF + DDF (T8) 125.52° +1.45 429.34° +3.98 32.46720.23 93.05" +1.62 6.92° +0.70 4.10™ £0.36

a- d : Means within the same column with different superscripts are significantly different (P< 0.05).
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Table (8): Effect of studied dry fat sources on the economical efficiency of broilers.

. Feed Economical Relative
Dietary treatments <<m._@2 consumption Feed cost efficiency* economical
y gain (Kg) P (L.E) y -~ 5
(9) (L.E) efficiency
Control (T1) 1.80 3778 5.38 2.98 100
KDF (T2) 1.84 3748 5.22 2.83 94.97
CDF (T3) 1.71 3803 5.20 3.04 102.01
DDF (T4) 1.79 4032 5.62 3.13 105.37
KDF + CDF (T5) 1.76 3790 5.15 2.93 98.32
KDF + DDF (T6) 1.80 3841 5.33 2.96 99.33
CDF + DDF (T7) 1.73 3824 5.29 3.06 102.68
KDF + CDF + DDF (T8) 1.63 3741 5.11 3.13 105.03

1- Feed cost/ Kg gain (L.E).

2- Assuming that the relative economical efficiency of the control group equals 100.
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