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Lipids digestibility, blood serum concentrations of fat constituents and steroid
hormones, carcass fat deposition and distribution pattern in broiler chickens fed
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ABSTRACT

This research was conducted to examine the effect of addition 400, 200 and 200 mg/kg carvacrol, menthol and
thymol, respectively, to a non- supplemented control diet on carcass fat deposition and distribution pattern in broilers.
96 female Ross 308 broiler chicks were used in 4 treatments and 12 replicates of two birds in each from 14 to 42 days
of age. lleal fat digestibility was decreased by 8.02, 5.06 and 15.08 percent in the birds receiving carvacrol-, menthol-
and thymol-supplemented diets, respectively (P<0.01). The mean of carcass fat and feather fat percentage was
reduced in the birds fed diets containing carvacrol by 6.08 and 31.57 percent, respectively, in comparison to control
(P<0.05). The addition of carvacrol to diet resulted in 6.86 (P>0.05), 6.95 (P>0.05), 38.01 and 10.50 (P<0.05) percent
reduction in abdominal, neck, subcutaneous and thigh intramuscular fat deposits, respectively. The back fat thickness
of chicks receiving diets containing carvacrol, thymol and menthol was significantly (P<0.05) lower than that of
control group. The blood serum concentration and ratio of estradiol, dehydroepiandrosterone, testosterone, cortisol
and progesterone of chicks fed diets containing carvacrol, thymol and menthol had no significant difference with
control (P>0.05). According to the results of this study, it seems that carvacrol and thymol will result to reduction in
ileal fat digestibility and carcass fat of broilers especially in subcutaneous fat.

Keywords: Anabolic and catabolic steroids, broilers, carcass and subcutaneous fats, phenolic monoterpens.
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Table 1. The ingredients and nutrients composition of basal diets

Item Starter Grower
(1to 14 d) (15to 42 d)

Ingredients (%)

Corn 51.75 53.00
Wheat 10.00 10.00
Soybean oil 2.50 2.70
Soybean meal 31.65 29.60
Calcium carbonate calcium 1.90 2.49
Dicalcium phosphate 0.75 0.90
Common salt 0.19 0.19
Methionine 0.37 0.30
Lysine 0.33 0.25
Theronine 0.05 0.05
Phytase 0.025 0.02
Mineral premix* 0.25 0.25
Vitamin premix? 0.25 0.25
Calculated chemical composition

AME, (kcal/kg) 3124 3080
CP (%) 20.02 18.72
Crude Fiber (%) 2.39 2.32
Lysine (%) 1.43 1.26
Methionine (%) 0.64 0.61
Calcium (%) 0.93 0.92
Available Phosphorus (%) 0.54 0.53

1. Supplied per kilogram of diet: 4,000 IU of vitamin A (retinyl acetate); 400 IU of cholecalciferol; 80 mg of a-tocopherol acetate; 3 mg of vitamin Kj
(menadione); 2.5 mg of thiamin; 2.5 mg of riboflavin; 25 mg of nicotinic acid; 4 mg of pyridoxine; 0.02 mg of cobalamin; 0.3 mg of biotin; 10 mg of

calcium pantothenate; 1 mg of folic acid; 800 mg of choline chloride.

2. Supplied per kilogram of diet: 50 mg of Zn (zinc oxide); 20 mg of Fe (iron carbonate); 60 mg of Mn (manganese oxide); 12 mg of Cu (copper
sulfate pentahydrate); 0.45 mg of | (calcium iodate); 0.30 mg of Co [cobalt-(11)-sulfate-heptahydrate]; 0.35 mg of Se (sodium selenite); 1.3 g of Na

(sodium chloride); 0.55 g of Mg (magnesium oxide).
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Table 2. Mean of daily weight gain (DWG), daily feed intake (DFI), feed conversion ratio (FCR) and economic
performance index (EPI) for broiler chickens fed experimental diets from 15 to 42 days of age

Experimental Treatments

Parameters Control Carvacrol Menthol Thymol SEM P-value
DWG (g. dT) 67.78 68.47 65.95 67.31 3.39 0.6201
DFI (g) 134.19° 130.55° 129.12° 130.55° 2.93 0.0005
FCR (g: g) 1.979 1.906 1.957 1.939 0.02 0.1240
EPI 180.4 187.33 182.41 184.14 8.35 0.2351

a-b: Means within each raw with no common superscript differ significantly (P<0.05).
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Table 3. Dry matter and moisture of ileal contents and ileal crude protein and ether extract digestibilities (percent) in
broiler chickens fed experimental diets at 42 day of age

Experimental Treatments

1
Parameters Control Carvacrol Menthol Thymol SEM P-value
ICDM (%) 20.56 20.16 20.92 21.23 0.31 0.5841
ICM (%) 79.44 78.94 79.08 77.88 0.51 0.5942
ICPD (%) 57.70° 60.29% 62.90° 57.32° 1.98 0.0007
ICFD (%) 82.08° 75.50° 77.93° 69.70° 271 0.0001

1. lleal contents dry matter percentage (ICDM), lleal contents moisture percentage (ICM), lleal crude protein digestibility (ICPD), lleal crude fat

digestibility (ICFD).

a-c: Means within each raw with no common superscript differ significantly (P<0.05).
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Table 4. Mean of carcass dry matter, ash, crude protein and fat percentage and feathers fat percentage in broiler
chickens fed experimental diets at 42 day of age

Experimental Treatments

Parameters Control Carvacrol Menthol Thymol SEM P-value
Carcass
DM (%) 32.40 32.64 32.90 32.98 0.41 0.9189
Ash (%) 7.73 6.81 6.97 6.27 0.55 0.4939
Protein (%) 50.93 53.27 51.63 50.49 1.03 0.2712
Fat (%) 35.20° 33.06" 34.57%® 34.69® 0.93 0.0316
Feather
Fat (%) 1.90° 1.30° 1.50% 1.50® 0.034 0.0001

a-h. Means within each raw with no common superscript differ significantly (P<0.05).
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Table 5. Relative mean weight of abdominal fat (percent), neck fat (percent), back fat thickness (mm), skin thickness
(mm), skin fat (g/cm? skin) and intramuscular thigh fat (percent) of broiler chickens fed experimental diets at 42 day

of age
Experimental Treatments

Parameters Control Carvacrol Menthol Thymol SEM P-value
Abdominal fat (g/ 100 g LBW) 24.83 23.12 24.49 23.90 2.10 0.6856
Neck fat (g/ 100 g LBW) 10.21 9.50 12.18 9.06 121 0.2632
Back fat thickness (mm) 0.73° 0.52° 0.56° 0.58° 0.10 0.0174
Back fat (g/cm? skin) 0.74° 0.42° 0.41° 0.56% 0.10 0.0029
Skin thickness (mm) 0.49 0.43 0.41 0.44 0.07 0.0941
Skin fat (g/cm? skin) 0.11 0.12 0.12 0.12 0.01 0.8969
Thigh fat (g/ 100 g) 6.52° 5.43° 5.61% 6.99° 1.03 0.0728

1. Live body weight

a-b. Means within each raw with no common superscript differ significantly (P<0.05).
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Table 6. Mean blood serum estradiol, dehydroepiandrosterone (DHEAS), testosterone, cortisol, progesterone,
triglycerides, cholesterol, LDL* and HDL' concentrations in broiler chickens fed experimental diets at 42 day of age

Experimental Treatments

Parameters Control Carvacrol Menthol Thymol SEM P-value
Anabolic hormones
Esteradiol (pg/ ml) 37.30 36.79 44.95 41.82 12.25 0.9033
DHEAS (ng/ml) 14.44 14.38 14.45 14.50 0.44 0.9933
Testosterone (ng/ml) 0.28 0.18 0.30 0.31 0.15 0.9962
Total 52.02 51.35 59.70 56.63 1.46 0.5303
Catabolic hormones
Cortisol (mg/ dl) 0.86 0.95 1.24 0.88 0.50 0.8817
Progesterone (ng/ml) 0.34 0.26 0.32 0.37 0.06 0.6509
Total 1.20 1.18 1.56 1,25 0.53 0.8543
Anabolic: Catabolic 43.35 43.35 38.27 45.30 1.29 0.3377
Blood Lipids (mg/dl)
Triglyceride 57.33 48.67 47.52 48.57 4.52 0.3254
Cholesterol 112.11 104.13 106.02 110.29 5.63 0.0705
LDL 48.96 49.75 48.98 51.02 3.36 0.9684
HDL 51.75 49.58 48.35 49.35 2.55 0.6804

1. Low density lipoproteins and high density lipoproteins
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