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Table 1- Diets in growing period of broilers (11-24 days) with 2900 kcal kg™ metabolizable energy

(12)3) (ST o3l S gy Moy> 0 S ey Moy> 3 635 4n 2oy b o5 4y 1033

Feed ingredients (%) 6% Canola oil 3% Canola oil 6% Tallow 3% Tallow

o 44.43 54.13 47.49 56.68

Corn

(442 CP) Lgus oS

Soybean meal (42% CP) 37.39 35.28 37.16 35.16

ILZSJ)> 6.00 3.00 6.00 3.00
at

(dwslo) ey

Inert (sand) 7.52 1.90 5.68 1.47

Blo dlug

Oysters shells 0.17 0.21 0.18 0.21

Slezal j2e) 517 914 517 014

Bone meal

b S 0.41 0.40 0.41 0.40

1Salt

e oS | 0.25 0.25 0.25 0.25

!\/Ilneral premix

by Jofe 0.25 0.25 0.25 0.25

Viamin premix

osge =l 3

DL- Methionine 0.30 0.29 0.30 0.29

L-lysine hydrochloride
(J..o)b) Lm)#} X W d.wbu JL.«.«..: uLuf)J
Calculated composition of diets (%)

e gplie BB (g5 5]

(p,55S 1 s SLS) 2900 2900 2900 2900
ME (kcal kg™)

Pl ofen 19.80 19.80 19.80 19.80
Crude protein

elS 0.83 0.83 0.83 0.83
Calcium

ooy BByl

Available phosphorous 0.42 0.42 0.42 0.42
ok 0.18 0.18 0.18 0.18
Sodium

o 1.14 1.14 1.14 1.14
Lysine

Nothionine 0.38 0.38 0.38 0.38
Methionine+Cystine 0.88 0.88 0.88 0.88
oEPY 0.80 0.80 0.80 0.80
Threonine
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! Mineral premix per kg diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnS04.H20, 32.49% Mn), 100 mg; Zn (ZnO,
80.35% Zn), 100 mg; Cu (CuS04.5H20), 10 mg; | (Ky, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
2 Vitamin premix per kg diet: vitamin A (retinol), 2.7 mg; vitamin D; (cholecalciferol), 0.05 mg; vitamin E (tocopheryl
acetate), 18 mg; vitamin Kj, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;
cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.



343

S ot o gz 30 elul pud g £l (op2 @ileo i ool (2T, b3,

peeddgilio LB (551 p SokS 5 s ks 3100 L (539, 24 b 11) (a8 (slacrsr 13y 0590 1 (lid (glooy =2 Jgu
Table 2- Diets in growing period of broilers (11-24 days) with 3100 kcal kg™ metabolizable energy

(103) STy oo 1S 19y 4oy 6 1S  (yé9y 4oy 3 S35 an 20y 6 35 an 2oy 3

Feed ingredients (%) 6% Canola oil 3% Canola oil 6% Tallow 3% Tallow

oy 47.24 57.54 48.25 58.24

Corn

(1642 CP) L guo el

Soybean meal (429 CP) 41.34 35.47 41.13 34.76

E’P 6.00 3.00 6.00 3.00
at

(duwbo) i)

Inert (sand) 1.82 0.00 1.03 0.00

Blo dlug

Oysters shell 0.15 0.13 0.15 0.12

gzl 9

Bone meal 2.33 2.44 2.33 2.45

plib Ko

§alt 0.39 0.40 .039 0.40

e Joe 0.25 0.25 0.25 0.25

!\/Ilneral premix

\7*‘“9 JoSo 0.25 0.25 0.25 0.25
iamin premix

O =l 9

e i 0.23 0.30 0.22 0.32

ssan oo 0.00 0.23 0.00 0.21

L-lysine hydrochloride
(J..o))) Lm)#} X W) d.wbu JL.«.«..: uLuf)J
Calculated composition of diets (%)

pedgalio LB (65 51

55k 2 S 5kS) 3100 3100 3100 3100
ME (kcal kg™)

PL oo . 21.65 21.65 21.65 21.65
Crude protein

relS 0.88 0.88 0.88 0.88
Calcium

oo BByl

Available phosphorous 0.45 0.45 0.45 0.45
ook 0.18 0.18 0.18 0.18
Sodium

o 1.22 1.22 1.22 1.22
Lysine

Methionine 0.42 0.42 0.42 0.42
Methionine+Cystine 0.94 0.94 0.94 0.94
OBP Y

Threonine 0.83 0.83 0.83 0.83
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Mineral premix per kg diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
ng]O, 80.35% Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; I (Ky, 58% I), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
Vitamin premix per kg diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl
acetate), 18 mg; vitamin Ks, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;
cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100
mg.
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Table 3- Diets in finishing period of broilers (25-42 days) with 2900 kcal kg™ metabolizable energy

(M)ﬁ) Shys ol IS 89y oy 6 B 89y oy 3 &35 4g doyd 6 &35 4y doyd 3

Feed ingredients (%) 6% Canola oil 3% Canola oil 6% Tallow 3% Tallow

o 49.91 59.59 46.99 59.12

Corn

(442 CP) Lgus oS

Soybean meal (42% CP) 34.35 32.34 34.13 32.22

E’P 6.00 3.00 6.00 3.00
at

(duwbo) i)

Inert (sand) 7.47 2.81 6.62 2.39

Blo dlug

Oysters shell 0.07 0.11 0.07 0.11

gzl 9

Bone meal 2.14 2.10 2.13 2.10

plab S

§alt 0.37 0.37 0.37 0.37
e Joe 0.25 0.25 0.25 0.25

!\/Ilneral premix

ks JoSe 0.25 0.25 0.25 0.25

Viamin premix

wizea ) 52 0.19 0.18 0.19 0.19

DL- Methionine
(J..o))) Lm)#} (W) d.wbu JL.«.«..: uLuf)J
Calculated composition of diets (%)

pedgalie (BB 555

(pS5kS" 22 s )S5ks) 2900 2900 2900 2900

ME (kcal kg™)

PB (o

Crude protein 18.58 18.58 18.58 18.58

Gt 0.77 0.77 0.77 0.77

Calcium

ooy BB jiud

Available phosphorous 0.40 0.40 0.40 0.40

Sodium

e 0.98 0.98 0.98 0.98
ysine

Methionine 0.35 0.35 0.35 0.35

Methionine+Cystine 0.75 0.75 0.75 0.75

Forooni 071 071 0.71 0.71

Threonine

100 (1o ys 32M49 %o b Il jiSie 4T) (3iSe p 5 oo D0 2> 20009 ool U Il al Clilgu) ol sisols oy 3l pySokS b (slyy (dne JoSo
Sliglo) i 08 koo 1 sy 20, 58 L pagulty Sai) 4 S koo 10 (sl e i) o 25 o 100 (10,5 8035 (55, b (5, 10ST) 55, 25 o
o5 o 02 (osils 3> 45156 | 3000

18 (ol J39555)  coabis p S ko 0105 (Jgpisnds’ 458) 35 uolisg ep S o 207 (J5i) T coing icssl oy 31 oS58 5o (sl imaing JoSs?
O/015 eoVlsS gl cp S e 3 ccoeSsian oS oo 10 «Siignly el S oo BB ccgMoser) 05 oo UB el 05 oo 23K oy 5 ke
. ) 5 ke 100 ¢ sl 5T o5 oo 250 IS oS 5 oo 1 iSgh sl @5 oo O ey o5 oo 30 el 45 oo

Mineral premix per kg diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
anO, 80.35% Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; I (K, 58% I), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.

Vitamin premix per kg diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E
(tocopheryl acetate), 18 mg; vitamin Kz, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg;
pyridoxine, 3 mg; cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250
mg; Antioxidant 100 mg.
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Table 4- Diets in finishing period of broilers (25-42 days) with 3100 kcal kg™ metabolizable energy

(12)3) (STyos o3le S gy Moy> 0 S ey Mo y> 3 <o 4 20y 6 <o 4 2o 3
Feed ingredients (%) 6% Canola oil 3% Canola oil 6% Tallow 3% Tallow
e 51.27 57.03 52.31 56.83
Corn
(442 CP) Lgus oS
Soybean meal (42% CP) 37.47 36.63 37.25 36.76
IL;P 6.00 3.00 6.00 3.00

at
(duwbo) i)
Inert (sand) 1.91 0.00 1.09 0.00
Blo dlug
Oysters shell 0.22 0.24 0.23 0.24
gzl 9
Bone meal 2.06 2.05 2.06 2.05
plab S
Salt 0.37 0.37 0.37 0.37
o Josa 0.25 0.25 0.25 0.25
Mineral premix

ey JoSa 0.25 0.25 0.25 0.25
Vitamin premix
O =l 9
DL Methionine 0.19 0.18 0.19 0.19
(J..o))) Lm)#} X W) d.wbu JL.«.«..: uLuf)J
Calculated composition of diets (%)
pedgilio LB (6551
(p,SokS » (s IS'5kS) 3100 3100 3100 3100
ME (kcal kg™)
P gy
Crude protein 20.34 20.34 20.34 20.34
s 0.82 0.82 0.82 0.82
Calcium
oored BByl
Available phosphorous 0.41 0.41 0.41 0.41
ook 0.17 0.17 0.17 0.17
Sodium
(005 1.20 1.20 1.20 1.20
Lysine
Mothionine 0.38 0.38 0.38 0.38
Methionine+Cystine 0.83 0.83 0.83 0.83
KPP 0.79 0.79 0.79 0.79
Threonine

100 (so s 32M49 3o byl 315ie auST) (jiSin p )5 oo D0 oy> 20009 ol U Il ol clilgu) (pal isgls oy 51 o5k o (glp deo JoSo
lid) il )5 o L 2053 58 b ol Ka3) )5 oo 10 ((jla] Lo ldlgus) o p )5 o 100 (10,3 B0/35 (69, b 59y 24ST) (59, )5 oo
o5 o 02 (osils 3> 45156 | 3000
18 (il Jsp555) 5 coiog 05 oo 0105 (Jpianls’ 455) 35 ol ep ko 2T (J5iy) T iy scssls e J p,S5kS po sl bty Joo”
U015 ueVlsS gl 05 io 3 coemSstin S o 10 Sy el )5 oo BB ccsMosny oS oo UB il o5 o 2 3K iy 5 ke
. _ 25 e 100 (a1 5l 0.5 oo 250 iS58 oS oo 1S sl p 8 oo O/ (s <05 oo 30 copmlss 5 Lo
Mineral premix per kg diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
anO, 80.35% Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; I (K4, 58% I), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
Vitamin premix per kg diet: vitamin A (retinol), 2.7 mg; vitamin D; (cholecalciferol), 0.05 mg; vitamin E
(tocopheryl acetate), 18 mg; vitamin K, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg;
pyridoxine, 3 mg; cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250
mg; Antioxidant 100 mg.
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1- User friendly feed formulation done again
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Table 5- The effects of saturated and unsaturated fats and diet metabolizable energy on performance of broilers (11-42

day)*

Erae Sl L . . . a1 O

s gy DA O IE s s (05 oy el
o e Weight gain Feed conversion  Final weight  Production

Treatments Feed intake (g/hen/d) ratio (9) index

(g/hen/d)
T &
Fat source
9 4 96.54° 57.19 1.69° 1987.000  248.40°
Tallow
S o8 268.25°
S 92.05° 58.73 1.57° 2028.08a 08.25
Canola oil
P-value 0.0263 0.1697 0.0012 0.2385 0.0259
SEM 1.29 0.76 0.02 11.83 6.06
(8233) 22 tdaw
Fat level (%)
3 94.10 58.56 1.61 2018.83 263.30
6 94.49 57.37 1.65 1996.25 253.05
P-value 0.8331 0.2810 0.2197 0.1958 0.2358
(PS54 2 SULS) oy (35 o
Diets energy level (Kcal kg™)
2900 94.68 56.76" 1.67° 1988.67° 250.41
3100 93.92 59.17° 1.59° 2026.42° 266.24
P-value 0.6825 0.0388 0.0171 0.0384 0.0831
ey T X ae
Fat source x Fat level
5l 4 X 1003 ab

. .07 1.64 1995.17 258.
Tallow x 3% 95.03 58.0 6 995 58.80
<o 4 X a0y 6 a
Tallow x 6% 98.06 56.33 1.75 1978.84 238.00
5 00, X 223 93.18 59.06 159° 204250  264.41
Canola oil x 3%
5 00, X 222 90.93 58.41 1.56° 2013.67 268.11
Canola oil x 6%
P-value 0.1700 0.6167 0.0443 0.7136 0.2448
SEM 1.84 1.07 0.03 16.73 8.56
w2 e X 5yl o
Fat source x Energy level
9 40 X 2900 a
Tallow x 2900 96.39 55.97 1.73 1966.00 242.84
95 4y x 3100 ab
Tallow x 3100 96.70 58.43 1.66 2008.00 253.87
55 s, x 2900 o
2. 7. 1.62 2011.34 257.
Canola oil x 2900 92.98 57.56 6 0113 57.90
135" o9, X 3100 b
1.1 .92 1.52 2044.84 278.61

Canola oil x 3100 9113 599 S 044.8 8.6
P-value 0.5646 0.9621 0.03 0.8027 0.5762
iy ddaw X 55l o

Fat level x Energy level



1396 511 3 o jbous 9 sl (0l pole sleeidsly 4ot 348

5 Joso bl
Continuation of table 5
%3 x 2900
93.10 56.95 1.64 2005.00 257.44
3% x 2900
%3 x 3100
95.10 60.18 1.59 2032.67 269.77
3% x 3100
%6 x 2900
96.26 56.57 1.71 1973.34 243.39
6% x 2900
%6 x 3100
92.73 58.18 1.60 2020.17 262.71
6% x 3100
P-value 0.4550 0.1518 0.3269 0.5551 0.6887
A daw X o daw X o aie
Fat source x Fat level x Energy level
a0 X %3 x 2900
95.54° 57.95% 1.65° 1996.67° 260.81
Tallow x 3% x 2900
a0 X %3 x 3100
94.53% 58.19° 1.63° 1993.67° 256.79
Tallow x 3% x 3100
a0 X %6 x 2900
97.54° 53.99° 1.81° 1935.34° 225.06
Tallow x 6% x 2900
a0 X %6 x 3100
08.88* 58.67% 1.69% 2022.34° 250.95
Tallow x 6% x 3100
IS  (s9, X %3 % 2900 b b b a
90.67 55.95 1.63 2013.34 254.07
Canola oil x 3% x 2900
S o9y X %3 x 3100 a a c a
95.68 62.17 1.55 2071.67 282.75
Canola oil x 3% x 3100
I35 o9, X %6 x 2900 a a b a
95.28 59.16 1.61 2009.34 261.73
Canola oil x 6% x 2900
IS 9, X %6 x 3100 c b c a
86.58 57.67 1.50 2078.00 274.48
Canola oil x 6% x 3100
P-value 0.0407 0.0119 0.6019 0.0532 0.1995
SEM 2.60 1.52 0.04 23.66 12.11

(P<0.05) sislyigo (sylosine S (shls o i By b gt yo (slouSibes
! Means within same column with different superscripts differ significantly (P<0.05).

uYQB_.o)_gd)bu_LmeJ]oﬁ?dj)jl@aw9ug)% &b}l adY olios
(P0M05) cusls (2358 sloarge 0 o Lok 5 5,0 5 e el eslizad el
5 ookl .l oas &)1 Jg> > 1565 claasgs a5V Clis

S39042 o 0 B35 Sladagr (10)3) 4BY Slio 0 muadsilio LB (653l o 5 el i 5 gludl sloayr @I 31-6 Jgu
Table 6- The effects of saturated and unsaturated fats and diet metabolizable energy level on carcass traits (%) of
broilers (42 day)

oo asy sl o O A A o
Treatments Carcass Abdominal fat Gizzard Liver Breast Thigh
W e

Fat source

S 42 67.44 3.27 2.59 310 3380 2530
Tallow

7 o) . 68.47 3.03 2.44 3.25 33.56 25.04
Canola oil

P-value 0.2351 0.5105 0.7181 0.5147 0.7448 0.5613
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Continuation of table 6
SEM 0.59 0.25 0.09 0.16 0.57 0.30
(M) 22 daw
Fat level (%)
3 67.88 3.29 2.53 3.20 33.89 25.54
6 68.02 3.00 2.40 3.15 33.47 24.80
P-value 0.8686 0.4231 0.3429 0.8397 0.6185 0.1023
(P)SokS » 5LS) ooy (65 ] s
Diets energy level (Kcal kg™)
2900 67.45 3.09 2.45 3.26 33.61 25.13
3100 68.46 3.20 2.48 3.10 33.75 25.21
P-value 0.2466 0.7747 0.8112 0.4759 0.8650 0.8628
N R
Fat source x Fat level
<o 4 X a3
7. .52 2.54 1 .64 25.
Tallow x 3% 67.05 35 5 3.15 33.6 5.89
<o 4 X a3 6
. .01 2.44 . .97 24.71
Tallow x 6% 68.83 3.0 3.05 33.9
55 b, X o2 3 68.72 3.07 2.52 3.26 3414 2519
Canola 0il*3% ' ' ' ' ' '
5 (29) X 303 6
.22 2. 2. 2 2. 24.
Canola oil x 6% 68 99 36 3.26 32.98 90
P-value 0.4532 0.5609 0.8302 0.8397 0.3686 0.3146
SEM 084 0.36 0.13 0.24 0.81 0.43
o e X 5l
Fat source x Energy level
<95 s x 2900
71 .27 2.54 . 4 25.37
Tallow x 2900 66 3 5 3.35 33.48 5.3
<95 g x 3100
17 27 2.44 2.84 4.1 25.2
Tallow x 3100 68 3 8 34.13 5.23
1315 489, X 2900
1 291 2.36 3.17 33.75 24.90
Canola oil x 2900 68.18 o
35 484, X 3100
. 8.75 3.13 2.52 3.34 33.37 25.19
Canola oil x 3100 6
P-value 0.6006 0.7677 0.3548 0.1614 0.5342 0.6333
o T X (55l daws
Fat level x Energy level
%3 x 2900
68.01 3.14 2.44 3.32 33.54 25.27
3% x 2900
%3 x 3100
67.76 3.45 2.63 3.09 34.23 25.81
3% x 3100
%6 x 2900
66.89 3.05 2.46 3.21 33.68 25.00
6% x 2900
%6 x 3100
69.16 2.95 2.34 3.10 33.27 24.61
6% x 3100
P-value 0.1528 0.5793 0.2564 0.8124 0.5046 0.2934
S5H daw X o aw X o gie
Fat source x Fat level x Energy level
0
X 3 %2900 67.03 3.35 2.49 343 03292 2555

Tallow x 3% x 2900
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Continuation of table 6
4 X %3 x 3100
7. . 2. 2. 4, 26.2
Tallow x 3% x 3100 67.06 3.69 59 85 34.35 6.23
a0 X %6 x 2900
. 1 2. 27 4, 25.1
Tallow x 6% x 2900 66.39 3.19 59 3 34.03 5.18
4, X %6 x 3100
27 2.84 2. 2.84 .92 24.2
Tallow x 6% x 3100 69 8 30 8 339 3
1S 424, X %3 % 2900
. 2. 2. 1 4.1 25.
Canola oil x 3% x 2900 68.99 9 38 3.19 34.16 5.00
1S 2q, X %3 x 3100
2 21 2. .32 4.12 25.
Canola oil x 3% x 3100 68.26 3 66 33 3 5.39
1S 2q, X %6 x 2900
67.4 2.91 2.34 1 2 24.81
Canola oil x 6% x 2900 0 ? 3 316 33.23 8
1S y2q, X %6 x 3100
69.05 2.0 2. . 2.62 24,
Canola oil x 6% x 3100 6 38 3.36 326 %
P-value 0.8441 0.7059 0.7829 0.9222 0.7911 0.4223
SEM 1.19 0.51 0.19 0.33 1.15 0.60
5 HDL 5 Joyals clale (2138 Cogo qpmadplio 6 (5551 095 Glassl

0 S5 e b o e Bl Gl argr 55
6 5l ooliwl aS (5y5b 4 (P<0/05) 395 I3 sino Ladsgn 3,Shos
radgilio b (6551 p)S5hS (o JIS ks 3100 15" 85, 20y
sy chle pl) hals Gl i ggeme 3 r g 0y )
olyslhecih Ladsgs 98 LDL g HDL ¢ JgyudS by puclS
=B 5l e 5 (02 v (2 e Om 45l 4w Bl
sk 4 (PO/0D) 391yl gtmn (195 sl clalé pr pundilic
bS5 kS 1 e ISl 2900 Uy (golS ay duoys 3 5l odlisl a5
Joyds clale 1y alidl Il oyt pudgilie LB (655
a3 s e S b 3 s oz 55 LDL o HDL

2o dylis WS (65,1 1SS 5 IS5 3100 L o
iy as g 93 0 1) He5e slaan 5l polie

=0 pddlle JHB (55l g (22 Elgl T eslatul 3]

el 01 BIT Jgio )3 (2365 sloargr 053 G g
cbale ialidl cage IS (49, b dualie 3 (55l 4 & 5k
S oxe Slploys o pow dn » 0d s g o HDL
o ST (P >0/05) coilys as g yov (slaand clale 5
0oLl 45" g5k 4 (P<O/05) s>y |, gl cldale o pun (55,1
Cble pudplio LB (5551 pSokS 52 s 5ks 3100 Loy
Ol Sl gy y3 0 il Sy s 5 LDL g HDL  Jg i uls
95 a2 B sl odlit oy (2 o b 2 £ e
o (P<O/05) ais L gn yo» HDL clale iol58) Covgo
(P<O/05) sls yuuis 1) (yg (st ke 35 (551 o § (02
P okS 1 (LS oLS 2000 L (595 ey 5l olisul a5 (g 5k 4

42 o p S ot (1w 2 £S5 ko) 095 St ol g mualplio B (655 o 5 Eludl o 5 bl slaa jl odlisl Bl =7 Jgaa

1.
S

Table 7- The effects of saturated and unsaturated fats and diet metabolizable energy level on blood biochemical parameters (mg dI™)
of broilers (42 day)*

. B Al by (325 00 Wenidld b gy ISPV Y PN PSPV
Lo L purlS 6 55 Joyads N b ol
Treatments Triglyceride  Cholesterol HD‘L IL_)BL VuljDL
I e
Fat source
S5 4 25.00 134.42 76.57° 55.09 4.05
Tallow
S 24.18 131.91 70.52° 57.91 3.85

Canola oail
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Continuation of table 7
P-value 0.8220 0.3549 0.0046 0.4015 0.7429
SEM 2.49 1.18 1.30 2.31 0.43
(M2)) (22 caw
Fat level (%)
3 24.64 134.50 72.10 58.09 4.08
6 24.53 31.84 74.98 54.91 3.82
P-value 0.9760 0.3283 0.1362 0.3470 0.6769
(pS9kS 2 JGhS) oy (65,3 aw
Diets energy level (Kcal kg™)
2900 24.22 146.89° 79.13° 65.45° 4.09
3100 24.94 119.45° 67.96° 67.56° 3.81
P-value 0.8387 0.0001 0.0001 0.0001 0.43
e X o ae
Fat source x Fat level
S8 4y X 2023 23.22 135.92 72.41° 50.16 3.85
Tallow x 3%
S8 4y X 2026 26.76 132.93 80.69° 51.03 4.25
Tallow x 6%
. - X
b oy, _*"”3 26.06 133.08 71.76° 57.02 4.30
Canola 0ilx3%
. - X
b oy, _*"”6 23.30 130.75 69.28" 58.81 3.39
Canola 0ilx6%
P-value 0.3153 0.9021 0.0100 0.1493 0.2981
SEM 3.52 2.63 1.84 3.27 0.61
s & X 65yl o
Fat source x Energy level
58 4 % 2900 27.28 153,512 86.14° 62.87 4.50
Tallow x 2900
558 4 % 3100 23.70 115.34° 67.00° 4731 3.60
Tallow x 3100
. - X
b o) _2900 21.17 140.27° 72.12° 68.81 3.68
Canola oil x 2900
. - X
b obss _3100 27.20 124.56° 68.92° 47.81 4.02
Canola oil x 3100
P-value 0.1520 0.0009 0.0005 0.4878 0.302
3 e X (65l daw
x Fat level Energy level
0,
3 x 2900 29.20a 153.76" 76.94° 72.01° 4.82
3% x 2900
0,
3 x 3100 20.09b 115.23% 67.27° 44.16° 3.34
3% x 3100
06 X
6 x 2300 19.25bh 140.01° 81.32% 58.88" 3.36
6% x 2900
06 X
6 x 3100 19.82b 123.67° 68.65° 50.95° 4.28
6% x 3100
P-value 0.0130 0.0007 0.4254 0.0078 0.0653
S5H daw X o aw X o gie
Fat sourcex Fat levelx Energy
level

X 003 x
4 ¥ #3 x 2900 28.69 157.27° 82.67° 69.87° 4.74
Tallow x 3% x 2900

X 003 x
4 X 3 %3100 17.75 114.57° 62.22° 48.45° 2.97

Tallow x 3% x 3100
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Continuation of table 7
X 006 x
4 X6 x 2900 25.86 149.75° 89.60° 55.88" 4.27
Tallow x 6% x 2900
0,
4 X 6 x 3100 27.66 116.12° 71.79° 46.17° 4.23
Tallow x 6% x 3100
L 0
b 0b9) X_ %3 x 2900 29.70 150.26° 71.20° 74.16% 4.90
Canola oil x 3% x 2900
S 2ey X %3 X
b 0be) _/°3 3100 22.43 115.90° 72.32° 69.88° 3.70
Canola oil * 3% * 3100
IS 4eq, X %6 X2
55 o5y X6 x 2000 22.64 130.28" 73.04° 61.88a° 2.45
Canola oil x 6% x 2900
€ v e X X
b b _/°6 3100 31.97 131.22° 65.52° 55.37" 4.33
Canola oil x 6% x 3100
P-value 0.3397 0.0242 0.0446 0.0281 0.5839
SEM 4.98 3.72 2.60 4.63 0.86

(P<0.05) sislygo (s)losine S (shls o i By b gt yo (slouSibes

! Means within same column with different superscripts differ significantly (P<0.05).

duslds 10 (595 ap S i Colil g yude gludl Oy claawl
(Jlie y> bledges S35 Slas ials opl Lol o 1) g, b
4 92 C9]a_w )] odla_w! ;(4) u‘)l_i.o.m 9 L;a)'l)9.> uu)l)f uulml »
@t b b g (Brae St ) 3 Sles ()b na
ol ilesl slaasl L as ol awsly beS cladsg>
5 olleil 0y Jobo alg o Coglis ol > )15 il
= 0 > )‘ I .J._M:l) 039 (2> C)L.A )‘ odlawl d)y90 Cﬁ]a»)
2 S gl &S iz (g5l 05 0y b dnlie ) (555
O el 003,55 Czge |y Lz g iljg) (B SThgs jlade
b Shes i co s g o3 Vb ) 1l (a3 ls 5 0)jg Gl
;M%UA 3 S)9yo Sxo lec alos 3l (g5l .l 23l wmlf
s9a5 5 (16) 2,5 oo gumo yorlo ()5 5 (tedlo s S50
a8 55U coss |y 5 Sl ¢ oM 11g5 e K3 o ]
Sl oy, U 50yl u.ul.a)] 2 bds g 3 Slos dgups (17)
L ol g (551 i ol slily 53 S5 oo (58 5k 3100
Lyl ydai e oy oS sil lads oo (gds0 dlgo plu 4y (g0l OT
y 2hLS oy siiojls omels 5 (ool pudgplio ¢ oMo
slmo s 5l oslatwl 1,8 55 o ploul (LS 5,155 b coge
D) w8 1S 3,90 1) (2355 sz op> 5> 5
coymo ialisl ol o g o aiie Jolie @l il > (17 416
bl gl ) 55 (695 a0 )3 6 5l oslizul b STyed s
P9 yd Slgice yioS 25 SIP P 9 598 A Oml wan
(13) hlSan 5 (oby oyl55 OIS 4 00 oanliio does
gt 5 ool b ooy (5531 el 42 (99381 b Ll &5 a3l 0
Sl ST g 29y 5 5ol 4 b a2 50028 54

& )

e poan Cobl g (5551 clale )3 IS ,sb Jalge ala |

bl (11) Lo ol Gy (bl S 5 5 olis opn
b el o9 pldl i slakan b dunlia ) gluil oy
P gl W aiiun 6518 2lisipl Jeily § 5108 pan
e ale b awlie ) cul il gl o slassl polis Ll
S (il Olgs a3 g yieS mdn bl gludld
3 e palie sl IS (i) L dunlie )3 (695 4 (11) )l
Vian] e ot c el 4y 5 039 bl G (sladgs
Shgd jlide jobo aSul y dag5 g 03,5 Mg 35 (5588 (555
il o) e 1 S (o odail 02 (5l aw L]y 393 (Syae
Sy preddlie LB (55l s5e Sl 5 pll Bl lae
o=l 0 0wl il cdlyn Coge Ylin] gabge pon wllodgs
23 6515 iy 5l oslitl sl ool L2alS |y SIS g 00 095
e il 33l cage i (Il )3 s g 1S (589, L dalie
i ceslord (Qlie had cupd (58, Vb g alljg) (Bpas S|t
5 ol AL 15 (B pme STs b ceslie (55 hal8l &5 L
(4) > 3525 0,95 bk 03 9 Wligy iy GRIB! o siate bl
sladzg IS (o9) (ol 03 b awlie 3 35 2led 0jg 1
LI5S | domts gl ol bl 2alS (g5l8 4 0028 Lo
e Shygs ke (38l 1 (e (B) ) Kan 5 Comge (L3
5 g £y b dwalie ) (555 4yl odlital L (2355 (slaaz o>
a5l ool aSo) jogas (d (2) o )Ken 5 (gren] b oy
G2se 55 glaars 0 oSBT o) L dslie > 558
929 Lol )l cdillae 3,5 o Shs has o ps SRl
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@losl b Salsl) g9 sl Clle (oml 5] <l
il 23l Y (50 el oy 5l oolizl b loas ga 5, Slos oS
Sro podaie (il sl gyt 351 85 S e I
0 el b oya oyl Sl b g Nl e ol 5 tSe &S 0
ol Gialejl )3 8 VLDL il (el il igs o W
ooy s 5 olial (1) U315 olol a8 o 3 cdls s
VLDL cble ials cozge Vb puddlio JB (55 daw |
=il Algi o 0l odalie Cglds g o (beS slrdzgr o>
o 5 oialojl e Jobo il 3)50 (2 o 5 g5
HDL gdass )58l il psSie ialeil 99 5 bodngn (65,8kas
> e Blize Sl )3 55 (695 an a0 yd 6 1 edlazul b o>
olie jolaisl g5, Slos 2alS ay byye Ylaisl o] haws
sl polie 53 (o S S USS Sl oy 5 5l L
U ol s a5l odo ) 3 aw o5 s > ol 039
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Introduction The terms of fat and oil refer to triglycerides of several profiles of fatty acids. Fatty acids that
are not bound to other organic components as glycerol are the so-called free fatty acids. Lipids constitute the
main energetic source for animals and they have the highest caloric value among all the nutrients. Linoleic acid
is the only fatty acid whose dietetic requirement has been demonstrated. Besides supplying energy, the addition
of fat to animal diets improves the absorption of fat-soluble vitamins, increases diet palatability, and the
efficiency of utilization of the consumed energy. Furthermore, it reduces the rate of food passage through the
gastrointestinal tract, which allows a better absorption of all nutrients present in the diet. The energetic value of
oils and fats depend on the following: the length of the carbonic chain, the number of double bonds, the presence
or absence of ester bonds (triglycerides or free fatty acids), the specific arrangements of the saturated and
unsaturated fatty acids on the glycerol backbone, the composition of the free fatty acid, the composition of the
diet, the quantity and the type of the triglycerides supplemented in the diet, the intestinal flora, the sex and the
age of the birds.

Dietary energy is one of the major effective nutrient, representing high percent of total cost of the diets for
broilers. Diet energy has important effects on the regulation of the amount feed intake and performance in
broilers. Fats are the main sources of energy in broiler diets. Different research showed that the advantages of
fats especially in low energy diets.

Materials and Methods This experiment was conducted as a (2*2*2) factorial arrangement including 2 fat
sources (tallow fat and canola oil), 2 levels of fat (3% and 6%), and two levels of diet metabolizable energy
(2900 and 3100 Kcal.Kg) with 432 Ross-308 broilers in 8 treatments, 4 replicates and 12 chicks in each replicate
in two experiment period (grower from 11 to 24 days and finisher from 25 to 42 days) in a completely
randomized design. Chicks were fed from 1 to 10 days with a common starter diet that recommended by Ross
company. During experiment periods all birds had free access to water and feed. Measuring of weight gain and
feed intake were done at the end of experimental periods and feed conversion ratio was calculating by dividing
the amount of feed intake to the amount of weight gain. Carcass traits were measured at the end experiment
period by killing 2 birds from each replicate. Blood sampling was done at the end of experimental period.

Results and Discussion At the end of experimental period, using canola oil in contrast to beef tallow
reduced the amount of daily feed intake, whereas improved the feed conversion ratio, final weight and
production index (P<0.05). Fat level had no significant effects on performance of broilers (P>0.05). Diet with
3100 Kcal.Kg ME caused the amount of weight gain and production index increase and feed conversion improve
(P<0.05). Interaction between fat sources and amounts and energy levels, 6% beef tallow increased the feed
conversion ratio (P<0.05). In interaction between fat source and energy level, diet with canola oil and 3100 had
the best feed conversion ratio (P<0.05). No significant effects had been seen fat level with diet energy level
(P>0.05). Interaction between fat sources, fat level and energy level, using 3% and 6% of canola oil increased
the amounts of daily feed intake, daily weight gain and final weight and feed conversion ratio improved
(P<0.05). Fat sources, fat and energy levels had not significantly affect the carcass traits of broiler (P>0.05). Diet
with beef tallow increased the amount of HDL in blood (P<0.05). Diet with 3100 Kcal/Kg ME reduced the
amounts of cholesterol, HDL and LDL in broiler blood (P<0.05). In interaction effect between fat sources and fat
levels, using 6% beef tallow increased the amount of HDL in blood (P<0.05). In interaction between fat sources
and diet energy level, diet with beef tallow and 2900 Kcal/Kg ME increased the amounts of cholesterol and HDL
in blood (P<0.05). In interaction between fat levels and diet energy levels, using 6% canola oil with 3100
Kcal/Kg ME reduced the values of cholesterol, HDL and LDL in blood of broilers (P<0.05). In interaction
between fat sources, fat levels and energy levels, using 6% canola oil with 3100 Kcal/Kg reduced the amounts of
cholesterol, HDL and LDL in broilers blood (P<0.05). Diet with 3100 Kcal/Kg ME significantly reduced the
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blood level of Cholesterol, HDL and LDL (P<0.05). Reducing of broiler performance by using higher level of
tallow fat may be have different reasons such as the composition and saturation of fatty acids, the amount of
essential fatty acids and their digestibility. In poultry the digestibility of saturated fats in contrast with
unsaturated fats is low. As the large amount of energy can be supply by fats, in this condition usually the energy
deficiency is the main problem. As the energy have important role in other nutrients metabolism, o, in this
condition the broiler performance reduced. As the metabolism rate of broilers is high, for this process, broilers
need more levels of diet energy. For these reasons there showed the best performance by diet with high level of
ME. As the performance of broiler with high levels of ME was better, so the considerable of nutrients especially
fats consumed in this field, so the remove amount of nutrient that should be consume in formation of blood lipid
be low and for this reason the blood levels of Cholesterol, HDL and LDL were reduced.

Conclusion The overall results showed that in broilers, using diet with 3100 Kcal/Kg metabolizable energy
and canola oil up to 6% have positive results in broilers, but using more than 3% tallow have negative effect on
broiler performance.
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