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Introduction: Food additives are a group of different substances that are used for different purposes in poultry
diets. Antibiotics are a group of food additives that have been used for many years in the poultry industry to
improve performance. Numerous studies have shown that the use of antibiotics in poultry diets, although slightly
improved performance; however, long-term use of antibiotics causes bacterial resistance and endangers human
health. Therefore, today, due to the limitations of the use of antibiotics, the use of natural alternatives such as
medicinal plants has been considered. Medicinal plants as a natural feed additive in poultry diets have been
effective in improving performance, improving the immune response, maintaining bird health, and reducing the
effects of oxidative spoilage. Turmeric is one of the medicinal plants used in poultry diets. Turmeric, due to its
curcumin, can improve the antioxidant and immune status of poultry. Another medicinal plant is red pepper. Red
pepper has been suggested as a beneficial factor due to its active ingredients such as capsaicin, vitamins A, E, C,
and B, minerals, and carotenoids. Red pepper is effective on the immune system of poultry. Therefore, an
experiment was conducted to investigate the effect of adding turmeric powder and red pepper in corn-based diets
on the performance of growing quails.

Materials and methods: The experiment was performed for 35 days using 512 day-old Japanese quails (as
hatched), in a completely randomized design with eight treatments (three levels of turmeric (0.75, 1.5, and 2.25
%), three levels of red pepper powder (0.75, 1.5, and 2.25 %), an antibiotic treatment (500 ppm) and a control
treatment without additive with four replicates and 16 birds in each replicate. Nutritional requirements of quails
were extracted from NRC. Live weight and feed intake were measured weekly. To calculate the feed conversion
ratio, first, the amounts of feed intake and daily weight gain during the experimental period were determined, and
then the value of the feed conversion ratio was calculated by dividing the feed intake by weight gain. At 35 days
of age, two male and two female birds from each treatment were numbered and slaughtered and carcass weight,
thigh weight, and chest weight were measured. Carcass yield was then calculated by dividing carcass weight to
live weight. Evaluation of the immune system of quails was assessed by measuring the weight of the thymus gland
and bursa of Fabricius and blood immunoglobulin in terms of antibodies produced against Newcastle virus (HI
test).

Results and discussion: The results of this experiment showed that at the age of 35 days, quails receiving
experimental diets had a higher live weight than the control group (P<0.05). The effect of treatments on feed
intake was significant (P<0.05). Adding turmeric and red pepper throughout the experiment reduced feed intake
compared with the control group. FCR was significantly affected by experimental diets during the whole
experiment period (P<0.01), and quails received 0.75% turmeric powder (2.18) and quails received 1.50%
turmeric powder (2.16) had a significantly lower FCR than the control treatment (2.69). Contrary to red pepper,
adding turmeric powder improved the FCR of quails (P<0.01). Curcumin in turmeric has a positive effect on bile
production, secretion of gastrointestinal enzymes (amylase and lipase), increases the length of intestinal villi, and
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increases digestion and absorption of nutrients in birds. Some studies have reported the effectiveness of red pepper
on digestive enzymes, and performance has been improved in various species. Capsaicin (the main active
ingredient in red pepper) has increased the activity of amylase, lipase, and trypsin enzymes in the duodenum. The
levels of triglycerides, cholesterol, LDL and HDL, VLDL, and total serum antioxidants (TAC) significantly
affected experimental diets (P<0.05). The triglycerides of quails received 2.25% red pepper powder (152 mg/dL)
was lower than the control group (261 mg/dL). The reason for lowering blood triglycerides would be the presence
of capsaicin in red pepper, which reduces the activity of glycerol 3-phosphate dehydrogenase and malate
dehydrogenase, thereby reducing fat synthesis.

Conclusion: Based on the results of the present study, feeding 1.5 % turmeric powder or 2.25% chili pepper
powder is recommended to improve the performance, blood parameters, and immune response of growing quails.
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Table 1. Feed ingredients and composition of experimental diets (%)

Feed ingredients Control Antibiotic Turmeric powder Chili pepper powder
0.75 1.50 2.25 0.75 1.50 2.25
Corn 50.64 50.64 50.64 50.64 50.64 50.64 50.64 50.64
Soybean meal (44%) 31.16 31.16 31.16 31.16 31.16 31.16 31.16 31.16
C.Gluten (64%) 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Wheat 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51
L-lysineHCL 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26
DL-Methionine 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Threonine 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
CaCO3 1.36 1.36 1.36 1.36 1.36 1.36 1.36 1.36
DCP (17%) 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Salt 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
Vit & min premix!- 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Wheat bran 2.25 2.20 1.50 0.75 0.00 1.50 0.75 0.00
Antibiotic 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00
Turmeric 0.00 0.00 0.75 1.50 2.25 0 0 0
Chili Pepper 0.00 0.00 0.0 1.0 0 0.75 1.50 2.25
Chemical composition
ME (Kcal/kg) 2900 2900 2924 2940.5 2957 2915 2924 2932
CP (%) 24 24 24.12 24.06 24 24.18 24.18 24.18
Lysine (%) 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30
Met+cystine (%) 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Methionine (%) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Threonine(g/kg) 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Ca (%) 0.80 0.80 0.807 0.817 0.827 0.805 0.813 0.821
A. Phosphorus (%) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
DCAB (meq/kg) 220 220 220 220 220 220 220 220

' Vitamin mixture (content per kg of diet): vitamin A, 9000 IU; vitamin D3 (cholecalciferol), 2000; vitamin E, 18 IU; vitamin
K, 2 mg; vitamin B: (riboflavin), 6.6 mg; acid panthotenic, 10 mg; vitamin Bs, 3 mg; folic acid, 1 mg; thiamine, 1.8 mg;
vitamin Bi2 (cyanocobalamin), 0.015 mg; niacin, 30 mg; D-biotin, 0.10 mg; choline choloride, 500 mg.

2 Mineral mixture (content per kg of diet): Fe, 50 mg; Cu, 10 mg; I, 1 mg; Zn, 85 mg; Mn, 100 mg; Se, 0.20 mg.
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Table 3. Effect of feeding different levels of turmeric powder and chili pepper powder on carcass characteristics

of quails
Item Carcass Thigh Breast Gizzard Bursa Thymus

g % g % g % (€3) (g (€3)
Control 108.8 65.1° 27.1 24 .82 41.1 37.7 7.5 0.17¢ 0.43¢
Antibiotic 120.7 69.7% 27.1 22.6° 422 35.0 7.5 0.25° 0.48b
Turmeric (0.75%) 119.3 69.32 28.2 23.6% 43.1 36.1 7.12 0.19b¢ 0.53%
Turmeric (1.50%) 115.1 67.4% 27.7 24 1% 41.1 35.6 7.12 0.18b¢ 0.612
Turmeric (2.25%) 120.5 67.5% 28.7 23.8%® 41.8 34.8 6.87 0.202b¢ 0.53%
Chili (0.75%) 123.6 68.92 29.1 23.5% 43.8 354 7.62 0.222 0.53%®
Chili (1.50%) 115.3 68.32 255 22.1° 41.1 355 7.37 0.16¢ 0.55%
Chili (2.25%) 115.8 67.3% 26.7 23.1%® 40.8 352 7.62 0.19b¢ 0.48b¢
P-value NS 0.05 NS 0.05 NS NS NS 0.01 <0.01

Sex effect
Male 113.9° 67.9 26.4° 232 40.6 357 7.34 0.19 0.49°
Female 120.92 67.9 28.62 23.7 432 357 7.34 0.19 0.55°
P-value 0.03 NS <0.01 NS NS NS NS NS <0.01
SEM 6.5 1.35 1.6 1.32 2.8 1.35 0.36 0.02 0.04
Orthogonal contrasts

Control vs. tumeric NS NS NS 0.05 NS NS NS <0.01 0.018

Control vs. chili NS NS NS NS NS NS NS <0.01 NS

Tumeric vs. chili NS NS NS NS NS NS NS NS NS
Tumeric vs. antibiotic NS <0.01 NS NS NS 0.04 NS NS <0.01
Chili vs. antibiotic NS <0.01 NS <0.01 NS 0.03 NS NS 0.01

¢ Means within the same column with different superscripts are significantly different (£<0.05).
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Table 4. Effect of feeding different levels of turmeric powder and chili pepper powder on blood parameters of
male quail chicks (mg/dL)

Item Triglycerides Cholesterol LDL HDL VLDL TAC ND
Control 261.02 181.02 70.0? 57.7° 52.32 3.10° 1.32bed
Antibiotic 259.02 184.0% 45.0° 86.77 51.92 3.200 1.24¢d
Turmeric (0.75 %) 196.0% 168.0%¢ 45.0° 83.7% 39.2%® 4.00? 1.20¢
Turmeric (1.50%) 191.0% 165.5b% 49.0b 78.0% 38.3% 4.022 1.164
Turmeric (2.25%) 153.0b 164.0b¢ 47.0° 86.77 30.7° 4.072 1.642
Chili pepper (0.75%) 203.0% 179.0% 48.00 83.5% 40.7% 3.902 1.38¢
Chili pepper (1.50%) 195.0% 155.25¢ 40.0° 86.22 39.0% 3.97° 1.48°
Chili pepper (2.25%) 153.0b 155.25¢ 41.0° 89.72 30.4° 4.192 1.24¢d
SEM 225 5.7 18.8 8.4 4.6 0.017 0.06
P-value 0.01 0.01 0.05 0.05 0.01 0.05 0.005
Orthogonal contrasts
Control vs. tumeric <0.01 0.01 NS NS <0.01 <0.01 NS
Control vs. chili <0.01 <0.01 NS NS <0.01 <0.01 NS
Tumeric vs. chili NS NS NS NS NS NS NS
Tumeric vs. antibiotic <0.01 0.035 0.049 0.01 <0.01 <0.01 NS
Chili vs. antibiotic <0.01 0.012 0.01 <0.01 <0.01 <0.01 NS

=d Means within the same column with different superscripts are significantly different P<(0.05). ND: New Castle disease

titer.
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Table 5. Variation trend of performance and blood parameters of quails fed with different levels of turmeric
powder and chili pepper powder

Parameters Regression equations' for Regression equations' for R? P-value
tumeric chili pepper
Intercept (SE)  Slope (SE)  Intercept (SE)  Slope (SE) T C T2 c
Live weight 169.74 (0.31 5.94 (1.50) 169.45 7.17 (1.63) 0.53 058 <0.01 <0.01
(2.90)
Average daily feed 11.75(0.31)  -0.50(0.22) 12.12(0.22) 0.27 (0.16) 027 0.18 004 0.10
intake
Average daily weight 4.65 (0.06) 1.69 (0.04) 4.64 (0.06) 0.20 (0.05) 0.53 058 <0.01 <0.01
gain
Feed conversion ratio 2.53(0.07) -0.19 (.05) 2.61(0.05) -0.16 (0.03) 0.51 062 <0.01 <0.01
Protein efficiency 1.66 (0.05) 0.13 (0.04) 1.59(0.57) 0.11 (0.02) 0.48 061 <001 <0.01
ratio

Production efficiency 19.42 (0.75) 2.30(0.54)
factor

18.6 (0.57) 2.16 (0.41) 0.57 066 <001 <0.01

Triglycerides 250.02 -43.8(9.97) 253.85 -45.03 058 037 <001 0.0l
(13.99) (22.01) (15.69)
Cholesterol 177.8(3.0)  -6.93 (2.14 182.78 1347 (2.80) 043 0.62 <001 <0.01
(3.93)
LDL 63.42(7.59)  -9.0(5.4)  63.76(9.58) -1429(6.8) 0.17 024 NS NS
HDL 64.37 (7.24) 10.83 68.30(7.74)  9.8(5.5) 024 0.8 005 NS
(5.16)
VLDL 50.0(2.79)  -8.76(0.99) 5077 (4.40)  -9.0(3.14) 058 037 <0.01 0.1
TAC 336(0.16)  039(0.11)  3.29(0.17)  045(0.12) 047 050 <0.01 NS
ND 1.19(0.07)  0.12(0.05)  1.38(0.08)  -0.02(0.06) 029 0.08 003 NS

! Regression analysis with performance and blood parameters of quails as the dependent variables and different levels of
turmeric or chili powder as the independent variable; > Tumeric powder; * Chili pepper powder.
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