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Table 1- Feed ingredient and nutrient composition of basal diet (%)

Ingredient (%)

Starter (1-10d)

Grower (11-24d) Finisher (25-42d)

Corn 53.07
Soybean meal (44 % CP) 33.00
Garlic Powder 0
Corn gluten meal (60% CP) 7.50
Vegetable oil 2.00
Di-Calcium Phosphate 1.52
Calcium Carbonate 1.33
Salt 0.25
Mineral premix! 0.25
Vitamin premix! 0.25
L-Threonine 0.05
DL- methionine 0.23
L-Lysine HCL 0.31
Feed Calculated Analysis (%)

Metabolizable Energy (kcal/kg) 2900
Crude protein (%) 23.70
Threonine SID? (%) 0.79
Methionine SID (%) 0.57
Methionine + Cysteine SID (%) 0.90
Lysine SID (%) 1.24
Calcium (%) 1.00
Available phosphorus (%) 0.50
Sodium (%) 0.18
Chlorine (%) 0.23

51.71 56.83 55.63 64.10 62.83
32.83 33.64 33.34 30.40 30.27
15 0 15 0 15
7.50 3.00 3.00 0.00 0.00
2.00 2.50 2.50 2.00 2.00
1.52 1.54 1.54 1.20 1.20
1.33 1.20 1.20 1.10 1.10
0.25 0.30 0.30 0.35 0.35
0.25 0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25 0.25
0.05 0.00 0.00 0.00 0.00
0.23 0.19 0.19 0.14 0.14
0.31 0.13 0.13 0.10 0.10
2900 2980 2980 3030 3030
23.70 21.50 21.50 18.50 18.50
0.79 0.68 0.68 0.63 0.63
0.57 0.48 0.48 0.42 0.42
0.90 0.78 0.78 0.72 0.72
1.24 1.08 1.08 0.96 0.96
1.00 0.90 0.90 0.86 0.86
0.50 0.45 0.45 0.43 0.43
0.18 0.18 0.18 0.18 0.18
0.23 0.23 0.23 0.23 0.23

1- Each kg of vitamin and trace mineral premix provided: vitamin A: 13500 IU; vitamin D: 2000 1U;
vitamin E: 30 mg; vitamin K: 2 mg; vitamin B331: 1 mg; vitamin B: 6 mg; vitamin B: 3 mg; vitamin
B2612: 10 pg; Niacin: 30 mg; Pan-tothenic acid: 12 mg; Biotin: 0.1 mg; Choline chloride: 500 mg;
Fe: 50 mg; Cu: 8 mg; Mn: 80 mg; Zn: 60 mg; I: 0.5: mg; Co: 0.2 mg; Se: 0.15 mg;

2S1D= Standardized ileal digestibility
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Table 2- Effect of experimental diets on daily weight gain, live weight,
production index and mortality rate of broiler chickens (42 to 1 day)

Diet* Period Feed intake (g) Body weight (g) Feed conversion Ratio  European Production  Mortality 7
Efficiency Factor

1 3896.45 1990.39 1.95 246.13 2.13
2 4039.60 2094.85 1.93 270.51 1.84
g ShortTerm o ii33s 2183.45 1.88 223.94 3.55
4 3895.83 2005.85 1.95 251.18 2.4
5 3972.08 2020.17 1.97 244.15 2.42
1 4086.82 2128.90 1.91 274.03 2.32
2 3989.42 2120.12 1.88 290.56 1.24
3 LongTerm - io5gs 2111.02 1.95 280.33 1.24
4 4032.07 2068.09 1.95 273.05 1.78
5 3956.87 2048.80 1.93 280.72 0.07

SEM 68.54 42.47 0.03 17.45 2.66

P-Value

Period 0.204 0.176 0.582 0.006 0.007

Diet 0.137 0.052 0.663 0.583 0.568

Diet x Period 0.168 0.057 0.659 0.214 0.102

#1- Control diet (CD), 2- CD plus 1.5% garlic powder, 3- CD plus 0.02% flavomycin,
4- CD plus 0.025% L-Carnitine and 5- CD plus 0.025% L-Carnitine and 1.5% garlic powder
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Table 3- The effect of treatments on broiler chickens carcass (% of body weight),
breast, thigh and internal organs (% of carcass weight) at 42 days of age

Diet” Period Spleen  Bursa Abdominal fat Thigh  Breast  Carcass
1 011 017 1.06% 2927  2406° 7203
2 012 021 1.27° 2949 23.11°  69.67
g ShotTerm %5 o1a 1.37b 2027 2501  66.08
4 010 025 1.23° 3029 2433  68.90
5 009 019 2,45 3066 2493  66.32
1 011 023 1.52° 3152 2967*°  68.70
2 010 021 2.06% 3202 2573 6831
3 Long Term %57 016 1,525 2678  3022° 6563
4 016  0.16 1,58 2928 2924°  68.68
5 012 023 1.90% 3133 2684°  67.76
SEM 002 003 0.26 148 165 2.08
P-Value
Period 0758  0.794 0.724 0323 0001 0553
Diet 0436  0.387 0.055 0164 0542  0.240
Diet x Period 0492  0.419 0.053 0458 0001  0.589

¥ Means within a row that do not have a common superscript are significantly different (P<0.05)
#1= Control diet (CD), 2= CD plus 1.5% garlic powder, 3= CD plus 0.02% flavomycin,
4= CD plus 0.025% L-Carnitine and 5= CD plus 0.025% L-Carnitine and 1.5% garlic powder
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Table 4- The effect of experimental diets on blood metabolites of broiler chickens at 42 days (mg/dL)

Diet" Period Cholesterol Triglycerides HDL-Cholesterol LDL-Cholesterol

1 Short Term 83.03 140.70 54.05 8.15

2 105.00 136.90 65.25 17.57

3 111.80 168.50 72.40 13.30

4 98.80 144.33 65.82 11.20

5 106.65 187.55 69.45 11.15

1 Long Term 114.80 191.95 76.60 11.85

2 105.73 145.80 72.72 10.90

3 94.65 165.78 64.12 9.80

4 107.40 147.70 70.05 12.42

5 106.03 146.80 68.07 13.92
SEM 8.26 19.68 5.9 2.21

P-Value

Period 0.368 0.737 0.191 0.717
Diet 0.913 0.503 0.973 0.426
Diet x Period 0.314 0.446 0.394 0.253

#1- Control diet (CD), 2- CD plus 1.5% garlic powder, 3- CD plus 0.02% flavomycin, 4- CD plus 0.025% L-Carnitine and 5- CD

plus 0.025% L-Carnitine and 1.5% garlic powder
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Table 5- Effect of experimental diets on breast and thigh muscle
pH and breast muscle lactate concentration

Diet* Period Breast muscle pH

Thigh muscle pH  Breast muscle lactate

1 5.82 5.99 60.80
2 Short Term 5.79 5.88 49.07
3 5.88 5.56 65.95
4 5.60 5.98 68.26
5 5.68 6.01 48.40
1 5.86 6.03 43.66
2 Long Term 5.85 6.09 133.87
3 5.75 6.07 54.57
4 5.77 5.99 37.84
5 5.82 5.96 82.06
SEM 0.11 0.11 21.55
P-Value
Period 0.422 0.052 0.376
Diet 0.658 0.434 0.372
Diet x Period 0.802 0.127 0.145

#1- Control diet (CD), 2- CD plus 1.5% garlic powder, 3- CD plus 0.02% flavomycin,
4- CD plus 0.025% L-Carnitine and 5- CD plus 0.025% L-Carnitine and 1.5% garlic powder
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Table 6- The effect of experimental diets on thigh and breast muscle color at 42 days

Treatments Thigh muscle Breast muscle

Diet? Period Yellow Red Light Yellow Red Light
1 9.54 20.58  53.46 12.89° 22.75  56.17

2 Short Term 8.43 20.29  62.10 15.07®  20.32  56.08

3 8.29 2092 57.65 16.10% 2342  64.46

4 11.59 18.06  63.56 13.09° 20.40 64.60

5 10.28 16.24  35.61 16.14%®  23.02  68.72

1 9.96 18.39  53.90 15.73% 2778  70.75

2 Long Term 12.57 19.70  45.55 12.46° 26.05 54.85

3 15.61 23.44  58.64 17.642 26.69 67.92

4 8.61 2136  67.20 14.65%  22.05 57.66

5 8.69 1748  56.92 11.79° 26.14  55.80
SEM 1.88 2.5 8.24 1.30 2.35 4.98

P-Value

Period 0.228 0.593  0.709 0.796 0.011 0.842
Diet 0.714 0.364 0.244 0.114 0.413 0.301
Diet x Period 0.177 0.688  0.313 0.054 0.293  0.169

¥ Means within a row that do not have a common superscript are significantly different (P<0.05)
#1- Control diet (CD), 2- CD plus 1.5% garlic powder, 3- CD plus 0.02% flavomycin,
4- CD plus 0.025% L-Carnitine and 5- CD plus 0.025% L-Carnitine and 1.5% garlic powder
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Introduction: Use of antibiotic growth promoters (AGP) in broiler diets has been banned in the
European Union and in many countries. Therefore, researches have focused on the development of
alternative strategies. Various products and natural materials such as probiotics, prebiotics, organic
acids, and plant extracts have been tested as effective alternatives to AGPs. L-Carnitine (B-hydroxy-
y-trimethyl amino butyrate) is a water soluble quaternary amine and exists naturally in
microorganisms, plants, and animals (Dikel et al., 2010). L-Carnitine is synthesized exclusively in
the liver of animals and plays a key role in energy metabolism of cells, mainly by transferring long-
chain acyl groups from cytoplasm to mitochondrial matrix for 3- oxidation (Dikel et al., 2010). It has
been reported that the addition of L-carnitine to broiler breeder diet in early stages of growth improved
their performance (Golzar-adabi et al. 2005). Inclusion of L-Carnitine to young animal diet improves
use of fatty acids and their energy efficiency; therefore, it improves growth and feed conversion ratio
(Zhang et al. 2010).

In the folklore of many cultures, garlic (Allium sativum L.) has been widely used as a therapeutic
agent. Garlic has rich organosulfur compounds and metabolites (allicin, diallyl sulfide, and diallyl
trisulfide) (Kim et al., 2009). Allicin and its related compounds in garlic inhibit the HMG-CoA
reductase enzyme, which plays a key role in the formation of liver cholesterol; then, allicin decreases
cholesterol levels (Anthony et al. 2005). Duration of L-Carnitine and garlic supplementation in broiler
chicken diet may have different effects on broiler chicken performance. Therefore, the aim of this
study was to investigate the duration of supplementation of L-Carnitine and garlic powder on broiler
chicken performance, serum biochemistry, carcass parameters, and meat quality.

Materials and methods: In order to consider the effects of L-carnitine and garlic powder on broiler
chicken performance, blood metabolites and carcass characteristics, a total of 480 Arian one-day-old
broiler chicks were allocated to 2x5 factorial arrangements in a completely randomized design with
5 dietary treatments, 4 replicates, and 12 birds in each replicate. Dietary treatments were 1) basal diet
with no additive (BD), 2) BD plus 0.02% flavomycin antibiotic (positive control), 3) diet containing
1.5% garlic powder, 4) BD plus 0.025% L-Carnitine, and 5) diet containing 0.025% L-Carnitine plus
1.5% garlic powder in two periods (short term: first 3 weeks and long term: 6 weeks period). The
birds were kept under conventional conditions for vaccination, temperature, ventilation, and lighting
based on Arian catalogue recommendations. The birds fed experimental diets from 1 to 42 days of
age and standard management practices of commercial broiler production were applied. The broiler
diets were formulated based on standardized ileal digestible amino acids and other requirements were
obtained from Arian catalogue recommendations. During the experiment, body weight and feed
intake were recorded and finally feed conversion ratio and European production efficiency factor
were calculated. From 2 birds of each pen, blood samples were collected at the end of experiment,
then cholesterol, triglycerides, HDL-cholesterol, and LDL-cholesterol were detected. At 42 d, 2
broiler chickens per replicate were selected and sacrificed. Carcass, spleen, bursa of Fabricius,
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abdominal fat, thigh, and breast percentages were expressed as their percentages to live body weight.
Thigh and breast meat pH and color were measured by pH meter (330i/SET WTW model) and electric
colorimeter (1002 model- RGB Lutron), respectively. The lactate concentration of the breast meat
was estimated by a spectrophotometer and calculated using the following formula (Zhang et al.,
2009):

: Optical Absorption for Sample
Lactate concentration = —— ption f p

Optical absorption for standard x22

Results and discussion: Results showed that supplementation length and dietary treatments did not
affect broiler chickens body weight, feed intake, feed conversion ratio, meat pH, serum triglyceride,
cholesterol, HDL-cholesterol, and LDL-cholesterol, and breast meat lactate concentrations (P>0.05).
Dietary treatments and supplementation period significantly influenced breast, bursa, and abdominal
fat percentage (P<0.05). L-Carnitine positively facilitates consumption of short and medium chain
fatty acids by the mitochondria (Tan et al. 2008). Therefore, the diet containing L-Carnitine stimulates
the oxidation of fatty acids to produce adenosine triphosphate and use of energy. In addition, positive
effect of garlic powder on performance of broiler chicks can be attributed to the antioxidant and some
growth-promoting effects of this herbal plant (Anthony 2005).

Conclusion It was concluded that application of the dietary supplements (0.025% L-Carnitine plus
1.5% garlic powder) in a short or long period, are not advisable for broiler chicken diets, since they
make the rations more expensive.
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