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Abstract

Introduction: Adding vegetable oils to broiler diets is common to supply energy and essential fatty acids and to
increase diet palatability. Due to the high expense of vegetable oils, using restaurant oil in broiler diets has been
increased. After the oxidation of these oils, certain compounds are formed, such as free radicals, peroxides, and
secondary oxidation products such as malondialdehyde. These oxidation products have some negative effects on
the growth performance and meat quality of broilers. One common method of inhibiting the oxidation process of
oil is the use of antioxidants. The main active substance isolated from angelica and green tea, vanillin acid, is an
oxidized vanillin compound consisting of phenols that inhibit lipid peroxidation in cells. In addition, vanillic acid
has antioxidant, antimicrobial, anti-inflammatory, anticancer, and protective effects on the liver and may help
improve broiler performance and meat quality. Therefore, this study was performed to investigate the effect of
vanillic acid supplementation on growth performance, blood metabolites, and meat quality of broilers fed oxidized
oil.

Materials and methods: This experiment was conducted as a completely randomized design on 144 one-day-old
Ross 308 male broilers using a 2x2 factorial design with four treatments, four replicates, and nine chicks per
replication. Experimental treatments included: 1. A basal diet with soybean oil, 2. A diet with oxidized oil, 3. A
diet with soybean o0il+100 mg vanillic acid, and 4. A diet with oxidized o0il+100 mg vanillic acid. Diets were
formulated as isocaloric and isonitrogenous, and then a vanillic acid supplement was added to experimental diets.
Restaurant oil was replaced completely with soybean oil in treatments containing this oil. The performance traits,
such as feed intake and body weight gain, were recorded for three periods including starter (1-10 days), grower
(11-24 days), and finisher (25-42 days), and then, feed conversion ratio was determined. Broilers were treated for
42 days and one bird from each replicate was selected and blood samples were collected from the brachial vein.
The collected samples were centrifuged at 3000 rpm for 10 minutes to separate the serum and the metabolites of
the blood, including glucose, total cholesterol, and triglyceride, were analyzed. After slaughter, carcass and
internal organs were weighted for measuring carcass traits. The breast and thigh were separated from the carcass
and transferred to the refrigerator. Meat quality parameters, including water holding capacity, cooking loss,
dripping loss, and meat pH, were measured one day after slaughter. The data obtained from this experiment were
statistically analyzed using the GLM procedure SAS software. The comparison of means was conducted using
the Tukey test at P<0.05.

Results and discussion: The results showed that in grower, finisher, and whole period, broilers fed by oxidized
oil had the lowest feed intake (FI) and body weight gain (BWG), while the addition of vanillic acid improved FI,
BWG, and feed conversion ratio (P<0.05). The interaction effect was significant for the growth performance and
broilers fed with restaurant oil had the lowest BWG and FI, while vanillic acid-fed chicks had the highest BWG
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and FI (P<0.05). The relative weight of carcass, breast, and thigh was lower in broilers fed by oxidized oil, while
vanillic acid supplementation caused a higher relative weight of these organs (P<0.05). The effect of treatments
on the relative weight of internal organs was not significant. The effect of treatment on blood glucose was not
significant. Vanillic acid decreased blood cholesterol, while oxidized oil treatment caused a decrease in blood
triglyceride (P<0.05). The broilers fed by oxidized oil had lower meat pH and water holding capacity (WHC) and
higher drip loss (DL) and cooking loss (CL), while vanillic supplementation decreased DL and CL, and increased
pH and WHC (P<0.05). A negative impact of oxidized oil on growth performance has been reported due to the
peroxidation products and their effect on the health of poultry and food. Vanillic acid is an effective compound
with antioxidant and antimicrobial properties that can help in improving the negative effect of oxidized oil on
performance and meat quality of broilers, by controlling the free radicals produced by oxidized oils.
Conclusions: Based on the results, the restaurant oil resulted in a decrease in feed intake, body weight, carcass,
and breast relative to the broilers, as well as a decrease in the meat quality of the broiler, whereas the vanillic acid
supplement increased BWG, FI, body weight and meat quality of the broiler fed with the oxidized oil. It can
therefore be concluded that vanillic acid supplementation may be useful in improving the growth performance,
carcass yield, and meat quality of broiler chickens when consumed in the form of restaurant oils.
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Table 1. Ingredients and composition of basal experimental diets in different rearing periods

Ingredient (%) Starter (1-10 d) Grower (11-25 d) Finisher (26-42 d)
Corn 50.92 54.26 57.56
Soybean meal (44% CP) 41.71 37.84 33.82
Soybean oil 3.42 4.33 5.26
Limestone 1.30 1.21 1.14
Dicalcium phosphate 1.45 1.25 1.15
Sodium chloride 0.31 0.31 0.29
DL-Methionine 0.16 0.13 0.12
L-Lysine 0.24 0.17 0.17
Vitamin and mineral premix! 0.50 0.50 0.50
Calculated analysis
Metabolizable energy (kcal/kg) 3000 3100 3200
Crude protein (%) 23 21.5 20
Calcium (%) 0.96 0.87 0.81
Available Phosphorus (%) 0.48 0.43 0.41
Lysine (%) 1.44 1.29 1.19
Arginine (%) 1.78 1.66 1.53
Methionine 0.56 0.51 0.48
Methionine + cysteine (%) 0.78 0.76 0.64

! Vitamin premix supplied the following per kilogram of diet: Retinol, 12,000 IU; Cholecalciferol, 1500 IU; a-tocopherol, 60
1U; phylloquinone, 2 mg; thiamine, 2.4 mg; riboflavin, 4.8 mg; niacin, 30 mg; pantothenic acid, 16 mg; pyridoxine, 3 mg; folic
acid, 1 mg; vitamin Bi2, 0.03 mg; biotin, 0.15 mg; and cholin chloride, 50 mg. Mineral premix supplied the following per
kilogram of diet: Mn, 80 mg; Fe, 120 mg; Zn, 60 mg; Cu, 100 mg; I, 0.95 mg; and Se, 0.25 mg.
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Table 2. Effect of Oil type (oxidized or non-oxidized) and Vanillic supplement on feed intake (FI), body weight
gain (BWG) and feed conversion ratio (FCR) of broilers at different ages.

Starter (1-10 d) Grower (11-25 d) Finisher (26-42 d) Whole period (1-42 d)

Effects FI(g) BWG FCR FI(g) BWG FCR FI(g) BWG (g) FCR Fl(g) BWG (g) FCR
(g (2

Oil/Vanillic
Non 171.46 12352 138 1286.11* 818.47* 1.58b 2902.53% 1531.75% 1.89b 4360.10* 2473.74* 1.76b
Oxidized
Oil (N-OX)
Oxidized 165.07 119.03 139  1206.53>  708.26° 1712 2694.44° 1392.48> 1.942 4066.04° 2219.77° 1.832
0Oil (0X)
SEM 3.81 1.67 0.03 15.64 16.93 0.02 8.75 6.78 0.007 16.08 16.97 0.01
P-value 0.54 0.91 0.44 0.004 0.0006  0.0002 0.0001 0.0001 0.002 0.0001 0.0001 0.0007
Vanillic
0 166.59 12141 1.37 121625  717.17° 1.70a 2754.02° 1401.76° 1.962 4136.86° 2240.34° 1.852
100 mg 169.93 121.14 140 127638  809.56% 1.58° 2842.95° 1522.46* 1.87° 4289.27* 2453.17? 1.75b
SEM 3.81 1.67 0.02 15.65 16.93 0.02 8.75 6.78 0.007 16.08 16.97 0.01
P-value 0.26 0.08 0.95 0.02 0.002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
Oilx
Vanillic
N-Ox 0 169.45 122.34 1.38 1233.33 761.13 1.62 2842.37° 1459.66° 1.95 4245.15° 2343.13 1.72
N-Ox 100 173.47 12471 1.39 1338.88 875.82 153 2962.69° 1603.82¢ 1.85 4475.052 2604.36° 1.65
0OX x0 163.75 12048 1.36 1199.16 673.21 1.78 2665.664 1343.86° 1.98 4028.584 2137.55¢ 1.79
OX x 100 166.39  117.57 1.42 1213.88 743.31 1.63 2723.22° 1441.10° 1.89 4103.51¢ 2301.98> 1.73
SEM 5.39 2.37 0.04 22.13 23.94 0.03 12.37 9.59 0.01 22.78 24.00 0.01
P-value 0.90 0.28 0.55 0.06 0.37 0.40 0.03 0.03 0.72 0.005 0.05 0.87

=4 In each column, means with different letters are significantly different (P<0.05). FI: Feed intake; BWG: Body weight gain;
FCR: Feed conversion ratio; SEM: Standard error of the means
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Table 3. Effect of Oil type (oxidized or non-oxidized) and Vanillic supplement on carcass characteristics (% of
carcass weight) of broilers at 42 days of age

Effects Carcass Breast Thigh Liver Bursa of Spleen abdominal fat
fabricius pad
Oil/Vanillic
Non Oxidized Oil (N-OX) 82.04* 22.95° 24.06 2.62 0.33 0.19 1.38
Oxidized Oil (OX) 78.15° 21.16° 22.59° 2.81 0.27 0.16 1.40
SEM 0.25 0.16 0.27 0.15 0.02 0.02 0.03
P-value 0.0001 0.0009 0.02 0.52 0.17 0.52 0.12
Vanillic
0 78.45° 21.76° 22.84° 2.78 0.33 0.16 1.43
100 mg 81.742 22.79° 23.82° 2.64 0.27 0.18 1.35
SEM 0.25 0.17 0.27 0.15 0.03 0.02 0.03
P-value 0.0001 0.0001 0.002 0.37 0.12 0.74 0.67
Oilx
Vanillic
N-OXx 0 81.32% 22.20 23.33 2.72 0.38 0.17 1.42
N-OXx 100 82.77* 23.69 24.80 2.85 0.28 0.21 1.35
0X x0 75.58¢ 21.32 22.34 2.51 0.27 0.15 1.44
OX x 100 80.71° 21.90 22.84 2.717 0.27 0.16 1.36
SEM 0.35 0.24 0.38 0.21 0.04 0.03 0.04
P-value 0.0002 0.07 0.23 0.77 0.21 0.64 0.97

b In each column, means with different letters are significantly different (P<0.05). SEM: Standard error of the means
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Table 4. Effect of Oil type (oxidized or non-oxidized) and Vanillic supplement on blood metabolites of broilers
at 42 days of age

Effects Glucose Cholesterol (mg/dl) Triglyceride (mg/dl)
(mg/dl)

Oil/Vanillic

Non Oxidized Oil (N-OX) 219.87 95.37 46.87°
Oxidized Oil (OX) 218.25 96.50 43.62°
SEM 2.48 1.25 0.95
P-value 0.65 0.54 0.03
Vanillic

0 217.50 100.12# 46.25
100 mg 220.62 91.75b 4425
SEM 2.48 1.25 0.95
P-value 0.39 0.005 0.16
OilxVanillic

N-OXx 0 221.25 101.50* 48.75
N-OXx 100 218.50 89.25°¢ 45.00
O0X x0 213.75 98.75%® 4375
OX x 100 22.75 94.25b 43.50
SEM 3.51 1.77 2.53
P-value 0.12 0.04 0.22

¢ In each column, means with different letters are significantly different (£<0.05). SEM: Standard error of the means
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Table 5. Effect of Oil type (oxidized or non-oxidized) and Vanillic supplement on meat quality traits of broilers
at 42 days of age

Effects pH Water holding Drip loss (%) Cooking loss (%)
capacity (%)

Oil/Vanillic

Non Oxidized Oil (N- 5.72° 59.65° 11.59° 23.37°

0X)

Oxidized Oil (OX) 5.572 56.81° 13.19° 25.122

SEM 0.008 0.45 0.25 0.27

P-value 0.0001 0.0007 0.001 0.0008

Vanillic

0 5.56P 57.00P 13.14° 25.152

100 mg 5.732 59.46° 11.64° 23.44°

SEM 0.008 0.45 0.25 0.27

P-value 0.0001 0.002 0.0007 0.0005

Oilx

Vanillic

N-OXx% 0 5.62° 58.50 12.24 24.30

N-OXx 100 5.822 60.81 10.90 22.45

OX x0 5.50¢ 55.50 14.00 26.00

OX x 100 5.64° 58.12 12.37 24.42

SEM 0.01 0.63 0.35 0.39

P-value 0.049 0.80 0.73 0.78

b In each column, means with different letters are significantly different (P<0.05). SEM: Standard error of the means
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