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Table 1- Composition and nutritive content of the based diet used for broilers chickens®

(%) <131 (559, 1-21) (wte] (559,22-42) 2
Ingredients (%) Starter (1-21 days) Grower (22-42 days)
=2 54.30 61.50

Corn

(1 43) L dlis

39.00 32.49
Soybean meal (43% CP)
e 2.45 2.45
Sunflower oil
_@ S 1.28 1.39
Limestone
Olawd M <>
.0 1.84 1.25
Dicalcium phosphate
Sas
0.47 0.35
Salt
s JoSa 0.25 0.25
Mineral premix
iy JoSa 0.25 0.25
Vitamin premix
ozt Jl s> 0.16 0.07
DL- Methionine
Chemical composition
(pS9kS > (5 5hS) ouagilio 551 3020 3110
AME, (Kcal/Kg)
(1oy) pls OS9n 21.64 19.42
Crude protein (%)
(J..o )3) ylojlas
4.83 5.50
Ether extract (%)
(M)ﬁ) oS
§ 1.00 0.90
Calcium (%)
(303) (o ss B it 0.48 0.36
Available phosphorous (%)
(30) oz 0.20 0.15
Sodium (%)
(M)_ﬁ) _o:i}')‘ 1.56 1.36
Arginine
(303) 25 1.36 1.18
Lysine (%)
(1e53) cogie
9 0.50 0.38
Methionine (%)
(303) ot igste 0.89 0.74

Methionine + Cystine (%)

53 BT A oy (555 2.5k 100 550 0] 5515 5 (595 355 800 s 280 0] € g i g
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Sl 5 o 0124 59 .5 e U2 58 el 0 Sl A2 (sl .5 o 01012 BL2 (g 20,8 oo B e 5y 125 koo 6 g Moge 05 oo 1B <l 2.5 e
S ke 12 Ssgmly

! Different levels of Vitamine C (0, 250 and 500 ppm) and L-Carnithine (0, 50 and 100 ppm) added to experimental diets.
2 Supplied per kilogram of diet: manganese, 120 mg; zinc 100 mg; iron, 80 mg; copper, 20 mg; iodine, 2 mg; selenium, 0.3 mg;
cobalt ,0.5mg.
% Supplied per kilogram of diet: vitamin A (retinyl acetate), 9,000 1U; vitaminD3, 3,000 IU; vitamin E (DL-a-tocopheryl acetate),
48mg; vitamin K, 3 mg; thiamin, 1.8 mg; riboflavin, 6 mg; pyridoxine, 3 mg; vitamin B12, 0.012 mg; niacin, 42 mg; folic acid, 1.2
mg; biotin, 0.24 mg; pantothenic acid, 12 mg.
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Table 2- Effect of treatments on the performance of broilers chickens®

(o35, p5) 039 a3l

(o35 5) (S pan STygs Shed ot copo

Weight gain (g/bird) Feed intake (g/bird) Feed conversion ratio
g g cx.}m 35 0y93 JS cx.}m 35 0,93 JS cx.}m 35 0y93 JS
CweligC o5l
\I;ii;/fr:iﬂfc L'Clir\?e'lt'ne Starter Growth pTecr]itgli Starter Growth pTecr]itgli Starter  Growth pTecr]itgli
1-21 22-42 1-21 22-42 1-21 22-42
(ma/kg) (ma/kg) (1-21) ( ) (1-42) (1-21) ( ) (1-42) (1-21) ( ) (1-42)
0 638.50° 133750  1976.00° 985.80 2480.75° 3466.55 ° 1.54 2197 1.96°
0 50 675259 142100  2096.25° 1046.18° 2627.00 ¢ 3673.18° 1.55 2.08° 1.90°
100 697.00" 150025  2197.25° 1049.02 ° 2670.50 ¢ 3719.52° 1.56 196  181°
0 680.75% 149750  2187.25° 1019.50° 2624.75 ¢ 3644.25 ¢ 150 1.98 o™ 1.82°
250 50 71650  1531.75  2248.25%° 1029.50 > 2678.00°¢ 370750 ° 1.44 1.89 % 1.74¢
100 716.75®  1577.75 224950 ® 1050.68 2 2667.00 ¢ 3717.68° 1.47 1.87° 1.74¢
0 706.00®  1534.25  2240.25" 1030.43%® 2665.75° 3696.18" 1.46 1.94°%¢ 178
500 50 722.00® 151425  2236.25™ 1047.002 2724.75% 3771.75% 1.45 201%™ 1.82°
100 727.25% 1588.25  2315.50° 1048.25 2 270150° 3749.75° 1.44 1.86° 1.72¢
C opelisg o
Level of 0 670.25°  1419.58°  2089.83° 1026.99° 2592.75 ¢ 3619.75°¢ 1532 1.83° 1.73%
vitamin ¢ 250 70467° 1535.97°  2240.33° 1033.23®  2656.58° 3689.80° 1.47° 1.73° 1.65°
ma/k 500 718.42°  154558%  2264.00° 1041.89°2 2697.33° 3739.23° 1.45° 1.75° 1.65°
(mgrkg)
- s
W)" _ 0 675.08°  1456.42°  2131.50° 1011.91°  2590.42°  3602.32° 1.50 1.78° 1.69°
L-carnitine 50 70458°  1489.00°  2193.58° 1040.89 ° 2676.58° 3717.48° 1.48 1.80° 1.70°
level 100 71367°  1555.42°  2269.08° 1049.32° 2679.67° 3728.98° 1.47 1.73° 1.64°
(mgrkg)
P-value
{”‘L”"?C 0.0151 0.0218 0.0192 0.0319 0.0138 0.0261 0.0211  0.0321  0.0132
vitamin c
o - |
W)K_ J 0.0110 0.0219 0.0320 0.0166 0.0329 0.0155 0.1133  0.0297  0.0335
L-carnitine
el gCX
o)) 0.0001 0.1244 0.0269 0.0125 0.0147 0.0321 02301 05894 04913
L-carnitinx
vitamin ¢
SEM 8.39 22.82 23.04 6.54 6.13 8.62 0.02 0.02 0.02

(PO/0B) wizm S5 _ime ST (chls asliie o By by (s o (sl uSilio

"Means within column with different superscripts differ significantly (P<0.05)
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Table 3- Effect of treatments on carcass characteristics (based on the percentage of live body weight)*

ZEIG»J
G'Mb . MC‘S'J‘ o o Job s R s oo i O
Oeling -
I(_rre;\g/;lig;])f vitamin ¢ Calr:\iglne Breast Thigh Spleen  Liver Abdominal fat Heart  Proventriculus Gizzard
(mgrkg)
0 20.62°  22.23° 007¢ 217°¢ 1.71 0.65 0.77 3.12
0 50 2322%  23.06%® 0.07° 2.22¢ 0.92 0.67 0.81 3.27
100 2460°  2477% 0.10° 254%® 0.91 0.71 0.83 341
0 2423°  2460™ 0.12% 243%™ 1.68 0.69 0.82 3.35
250 50 2467°  23.99% 0.12%  241° 1.14 0.70 0.84 3.38
abc
100 25.47° 2496  0.12® 250 0.88 0.72 0.85 347
e;bc
0 26.13®  2567° 0.12%® 247 1.66 0.72 0.86 3.48
500 50 2632°  2563%  013°  259° 121 0.73 0.87 350
100 26.96°  25.82% 0.13% 254%® 1.20 0.74 0.87 3.59
oy @'“_“C . 0 22.81° 23.25°¢ 0.08° 231° 1.18 0.68° 0.80° 3.27°
Level of vitamin ¢ 250 2479°  2452°  012°  245° 1.23 0.70° 0.84° 3.40°
(mg/kg) 500 2638% 2571  013°  2.53° 1.36 0.73° 0.87° 3.52°
i) 8- rdaes 0 23.66°  24.17° 010" 068° 1.69° 0.68° 0.82° 331°¢
L-Carnitine |eve| (mg/kg) 50 24.74 b 24.23 b 0.11 b 0.70 b 1.09 b 0.70 b 0.84 a 3.38 b
100 25.59 25.18° 0.12° 0.72° 0.99° 0.72° 0.85° 3.49°
P -value
CE"‘L” 0.0332 0.0112 0.0165  0.0001 0.0751 0.0165 0.0322 0.0114
vitamin €
o - |
E”’K_tﬁj 0.0001 0.0110 0.0379  0.0347 0.0001 0.0299 0.0193 0.0231
-carnitine
o) 8= JIX C pling
vitaminc x L-carnitine 0.0181 0.0191 0.0295  0.0189 0.1763 0.0969 0.0668 0.0571
SEM 0.28 0.32 0.01 0.04 0.09 0.01 0.01 0.03

"Means within column with different superscripts differ significantly (P<0.05)
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Hr @bl 35 1 )b ine 8B i) 5= ) e
23 05 oo 500 4250 sk s ;5 C yaliyg Lol azily SRBC
SRBC s 59 3l 55 Jfoine Galjdl el oy pSokS
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ooy Sz 3(3) s> Lial3—3l 1, (LDL 5 HDLMDL
9 JordS o € yelg g () LS = b 0y (g5l JaSo
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Table 4- Effects of various treatments on blood lipid parameters in broilers®

C oty o 55 ) s LDL HDL  Cholesterol  Triglyceride
oy O )P~
Level of vitamin ¢ (mg/kg) L-carnitine level (mg/kg) (mg/dl)  (mg/dl) (mg/dl) (mg/dl)
lize ) g1
0 22.75% 55189  136.75° 89.75%
0 50 20.00° 6330" 117.00¢ 73.75%
100 1650  77.30¢  100.25°¢ 69.00 %
0 19.00° 82289  126.00° 82.00°
250 50 19.50° 84.28% 116,75 74,50«
100 18.50% 87.58% 11575 68.75 %
0 15509 89.85°  125.00° 76.25 ™
500 50 16.00¢ 90.25° 12275  76.00"
100 14759 97.58%  115.00¢ 65.25 ¢
0 19.75% 65.26° 118.00 77.50 2
250 19.00° 84.71° 119.50 75.08 2
C ol o
Level of vitamin ¢ (mg/kg) 500 15.42% 92592 119.58 7250
0 19.08% 7577  129.25° 82.67°
RRRNLEN P 50 1850* 79.28°  118.83° 74.75°
L-carnitine level (mg/kg) 100 16.58° 87.48°%  109.00° 67.67°
P -value
C_O*”“’;’ 0.0255 0.0192 0.6592 0.0222
vitamin ¢
o5~ J 0.0151 40277 00112 0.0329
L-carnitine
U‘“")K J CW’L’"’_ ] 0.0238  0.0152 0.0143 0.0133
vitamin ¢ x L-carnitine
SEM 0.73 1.56 2.37 2.97

(P<O/0B) sizun )5 sino BMS] (el)ls aliio b By by s o clb (puSilsor
YMeans within column with different superscripts differ significantly (P<0.05)
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Table 5- The effect of treatments on antibody against SRBC and Newcastle disease in broiler chickens®

e g g ol NETR iS55
€ ety os,5=J) Primary response Secondary response Newcastle
Level of vitamin ¢ L-carnitine level (Log,) (Log,) (Log,)
(mg/ kg) (mg/ kg)
0 0 8.25 8.00 3.13
50 8.25 8.00 3.00
100 7.50 8.50 3.75
0 9.25 9.25 3.00
250 50 9.50 9.25 3.50
100 8.25 8.50 3.25
0 9.00 9.00 3.25
500 50 9.25 9.00 3.62
100 9.75 9.25 3.75
o 5= e
L-carnitine level (mg/ kg)
0 8.83 8.75 3.13
50 9.00 8.75 3.38
100 8.50 8.75 3.58
C meling daw
Level of vitamin ¢ (mg/ kg)
0 8.00° 8.17° 3.29
250 9.00° 9.00° 3.25
500 9.33° 9.08 ® 3.54
P-value
i a 0.2053 0.8425 0.4522
L-carnitine level
G omliy gl 0.0001 0.0196 0.6833
Level of vitamin ¢
SEM 0.34 0.41 0.44

(P<O/0B) sizun )5 sino M) (el)ls aliio yé gy by 50 b elb (puSilior
YMeans within column with different superscripts differ significantly (P<0.05).
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Introduction High environmental temperature during summer months leading to heat stress, is great concern
in all types of poultry production. Feed consumption, growth rate, hatchability, mortality, and other important
traits governing the prosperity of the industry are adversely affected by severe heat stress. Literature suggests
that the advantages of dietary L-carnitine and ascorbic acid have been particularly apparent under heat stress.

L- carnitine is a zwitterionic compound synthesized in vivo from lysine and methonine, and is essential for
the transport of long—chain fatty acids across the inner mitochondria membrane for f — oxidation and removes
toxic accumulations of fatty acids from mitochondria. Vitamin C is an effective antioxidant, which is essential
for collagen synthesis, helps to maintain various enzymes in their required reduced form, and participates in the
biosynthesis of carnitine, norepinephrine and certain neuroendocrine peptides. Invertebrates, insects, most fishes,
some birds, guinea-pigs, bats and primates are not able to synthesize ascorbic acid. Thus, these animals must
depend upon a dietary supply of this vitamin C. Ascorbic acid has been demonstrated to be essential for growth
in poultry.

Materials and Methods In this study, 396 Ross 308 broiler chicks were allocated in a completely
randomized design with 3 x 3 factorial arrangement with 4 replicates of 11 chicks in each replicate for 42 days.
Treatments contained 3 levels of vitamin C (0, 250 and 500 mg/ kg) and 3 levels of L-carnitine (0, 50 and 100
mg kg). In the first 3 weeks of breeding, broilers were under normal temperature and heat stress was done from
the beginning of fourth week. Feed and water were provided ad-libitum. Performance parameters were recorded
weekly. The 0.5 mL suspension of 5% SRBC was injected at 28 and 35 days of age in two birds of each pen.
Blood was collected 1 week after each injection to determine the antibody titer. Vaccination against Newcastle
was done at 8 days of age and 10 days after that, blood was collected for determining Newcastle titer. At the end
of the experiment, two birds of each replicate were slaughtered and blood was collected for analyzing lipid
parameters, and also carcass characteristics were analyzed.

Results and Discussion The highest body weight gain was observed in birds consuming 100 mg/kg of L-
carnitine and 500 mg/mg of vitamin C in the starter and total period of experiment (P<0/05). At the grower
period of experiment, vitamin C increased body weight gain significantly at the levels of 250 and 500 mg/kg and
also level of 100 mg/kg of L-carnitine. It is clear that use of L-carnitine with ascorbic acid in broilers under heat
stress significantly increase the body weight of broilers and weight gain probably due to rate of energy transfer.
Ascorbic acid is necessary in the synthesis of carnitine in the body. It is known that the amount of L-carnitine
biosynthesis is reduced under heat stress (8). Treatments containing vitamin C and L-carnitine increased feed
intake at the starter period but at the grower and total period of the experiment, feed intake was highest in birds
consuming 500 mg/kg of vitamin C and 50 mg/ kg of L-carnitine. Celik and Ozturkcan (8) demonstrated that
feed intake of birds fed diets supplemented with L-carnitine and ascorbic acid was higher than the birds fed
control diet. Vitamin C improved feed conversion ratio at the starter period but level of 500 mg/kg of vitamin C
and 100 mg/kg of L-carnitin showed the best feed conversion ratio at grower and total period of experiment.
Celik and Ozturkcan (8) showed that L-carnitine or L-carnitine and vitamin C improved feed conversion ratio.
The lowest concentration of triglycerides and LDL and the highest concentrations of blood HDL were observed
in birds consuming 500 mg/kg vitamin C and 100 mg /kg of L-carnitine (P<0.05). Vitamin C at level 0 and L-
carnitin at level of 100 mg/kg significantly decreased blood cholesterol (P<0.05). Hassan et al, (12) observed
that levels of plasma cholesterol, LDL and HDL decreased significantly by adding L-carnitine in combination
with vitamin C in the diet. Also, vitamin C significantly increased the primary and secondary response of SRBC
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(P<0.05). Pardo et al, (25) also reported that using 1000 ppm vitamin C increased antibody production against
SRBC in broilers.

Conclusions Based on the results of the current study, it is concluded that use of 500 mg/kg of vitamin C and
100 mg/kg of L-carnitine in combination can increase performance parameters and improve blood lipid and
immune parameters of broilers under heat stress.
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