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Extended Abstract

Background: In today's industrial poultry farming, especially broiler chickens, there are various
types of stress that affect the health and performance of poultry and cause significant economic
losses. Stressors can often lead to oxidative stress, which ultimately reduce performance and
increase mortality in broiler chickens. In addition, stress can disrupt the immune system and the
balance of the intestinal bacterial population, thereby increasing mortality and reducing
production performance in broiler chickens. Therefore, it has been suggested that the use of
antioxidant compounds is likely to be effective in reducing the problems caused by stressors to
maintain the health and production performance of the flock in broiler farms. Among the most
important antioxidant compounds in nutrition are polyphenolic compounds that are found in
plant-derived materials. Due to their high antioxidant and anti-inflammatory activity,
polyphenolic compounds are well-known compounds that have been shown to cause positive
changes in animal health and performance by improving the body's antioxidant status.

Phloretin, extracted from various fruits (including apples, pears, and peaches), leaves, trees, and
vegetables, is a bioactive flavonoid that has many biological activities, including antioxidant,
hypoglycemic, and protective properties. The antioxidant, immune-enhancing and anticancer
effects of phloretin have been reported in human studies. In the food, pharmaceutical, and health
industries, phloretin has been proven to be a novel, natural, and highly effective antioxidant.
However, there is very little information about the effects of phloretin on the performance and
changes in antioxidants and immunity in broiler chickens. Therefore, the present study was
designed to evaluate phloretin on growth performance, antioxidant and immune status, and
some biochemical parameters of broiler chickens.

Methods: A total of 300 one-day-old male broiler chicks (44 + 1.2 g) of the commercial Ross
strain (308) were distributed in four experimental treatments (five replicates and 15 chicks per
experimental unit). The experimental treatments included 1- control group (fed with basal diet
and drinking water without any additives), 2- F-100 group (fed with a basal diet + 100 mg of
phloretin per liter of drinking water), 3- F-200 group (fed with the basal diet + 200 mg phloretin
per liter of drinking water), and 4- F-300 group (fed with the basal diet + 300 mg phloretin per
liter of drinking water). The phloretin used in this experiment was a product of China (Shaanxi
Undersun Biomedtech Co., Ltd) in the form of a white powder with a purity of 99% and soluble
in water. The light, temperature, ventilation, humidity, and hygiene programs were set for all
experimental treatments in the same way and according to the recommendations of the Ross 308
strain for different time periods. The amount of consumed feed and the body weight of the birds
in each experimental unit were measured at the age of 42 days, and the performance indices
(feed intake, weight gain, and feed conversion ratio) were calculated for the ages of 1 to 42
days. At the age of 42 days, two broiler chickens were selected from each replicate, with a
weight close to the average of that replicate, and the wing vein was used with special blood
sampling syringes. A 2-ml sample was used to prepare serum for measuring blood biochemical
indices. To determine the bacterial population of the ileum, the selected birds were slaughtered
after blood sampling, and about 2 g of the ileum contents was emptied into sterile microtubes
and stored at -20 °C until the time of microbial cultivation for the study of Escherichia coli and
Lactobacillus populations. Serum antioxidant parameters, including glutathione peroxidase and
superoxide dismutase enzymes, were measured using Nonand Salamat brand kits. To determine
the serum malondialdehyde concentration, light absorption in the samples was determined by
the colorimetric method using a device. Serum enzymes, including aspartate aminotransferase
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and alanine aminotransferase, were measured using Padco brand kits. Serum immunoglobulins
G and M levels were measured using commercial kits (DIASORIN S.P.A. Italia). Serum lipid
parameters, triglyceride and cholesterol, were measured using a quantitative detection kit (Pars
Azmoun Company). Collected data were statistically analyzed using the GLM procedure of
SAS software version 1.9 (SAS, 2003) in a completely randomized design. Data on losses were
transformed using the \(X+1) square root transformation before analysis. Duncan's multiple
range test was used to compare means at a significance level of 5%. Orthogonal independent
comparisons were used to determine linear and quadratic effects of different levels of phloretin.
Results: Phloretin inclusion significantly increased weight gain and significantly decreased feed
conversion ratio (P < 0.05), but it did not significantly affect feed intake and mortality in the
entire period (P > 0.05). The best performance belonged to the 200 mg/kg phloretin treatment
compared to the other treatments. In addition, phloretin supplementation significantly increased
antioxidant capacity (increased activity of glutathione peroxidase and superoxide dismutase
enzymes and decreased malondialdehyde concentration), increased triglycerides, and decreased
serum levels of aspartate aminotransferase and alanine aminotransferase enzymes (P < 0.05).
Phloretin administration significantly increased serum levels of immunoglobulins G and M (P <
0.05). A significant increase in the bacterial population of Lactobacillus and a significant
decrease in the bacterial population of E. coli were also observed due to the use of phloretin (P
<0.05).

Conclusion: In general, the results of this study show that the use of phloretin at a level of 300
mg/kg in the diet of broiler chickens is likely to improve growth performance, increase
antioxidant capacity, increase immunity, and improve the intestinal bacterial population in
broiler chickens.
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P ey 5 o ¥ e 158 o ¥ K3 by 8 oo T+ <l Jy S5 8 oo T8 38 A5 58 oo VB i oy 5515 o 53 coning IS
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*Vitamin concentration per kilogram of diet: retinol, 13.50 mg; cholecalciferol, 4.15 mg; tocopherol acetate, 32.00 mg; vitamin K3, 2 mg; thiamin, 2 mg; riboflavin, 6.00 mg;
biotin, 0.1 mg; cobalamin, 0.015 mg; pyroxidine, 3 mg; niacin, 11.00 mg; d-pantothenic acid, 25.0; menadione sodium bisulphate, 1.10; folic acid, 1.02; choline chloride, 250

mg; nicotinamide, 5 mg.

"Mineral concentrations per kilogram ofdiel:calciumfpamothenate, 25 mg; Fe (from ferrous sulphate), 35 mg; Cu (from copper sulphate), 3.5 mg; Mn (from manganese
T

sulphate), 60 mg; Zn (from zinc sulphate), 35 mg; I (!

om calcium iodate), 0.6 mg; Se (from sodium selenite), 0.3 mg.
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Table 2. Effects of dietary phloretin supplementation on growth performance and mortality of broilers chickens day
2

bl (p5) o% 0139 (p5) Brae S| Shes s oo () wlals
Treatments BWG (g) FI(g) FCR Mortality (%)

Control 24200 7089.6 1.69° 3.9

F-100 2426 4052.0 1,67° 4.00

F-200 2620° 3956.2 151 3.80

F-300 2650° 3949.5 1.490 372

Ol JS):;“I\E[‘“" sl 82 48 0.01 0.01
ok 1 0.450 0.00 0.260

Jleas! glas Linear 000 ) ) )
P Value é’ﬁd“?i? 0.310 0.421 0310 0321
uadratic

(P<e/+0) wib o b pSiko o J dime BB 0B LLE ygiwyd JD lused pul By
a-c: Means within each column with different superscripts are significantly different (P< 0.05).
BWG, body weight gain; FI, feed intake; FCR, feed conversion ratio, F-100, F-200, and F-300; chicken in these groups fed a basal diet supplemented

with 100, 200, and 300 mg/kg phloretin respectively.
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Table 3. Effects of dietary phloretin supplementation on serum antioxidant status of broiler chickens

] STy 95l Bgonard douST 500 2T 5 oo
o (54 o > ) (5 e 5 ) (54 e > )
Treatments GSH-Px SOD MDA
(U/mL) (U/mL) (nmol/mL)
Control 128.41°¢ 367.12°0 294+
F-100 138.46°¢ 385.33¢ 255
F-200 174.49% 456.42% 224"
F-300 182.10° 472,93 1.72¢
ol 2:;\5;‘“' les 5.10 6.20 0.04
b 0.010 0.001 0.001
Jleis! gllas Linear ) ) )
P Value 5B°d“?§? 0.521 0.410 0.250
uadratic

(P<el+0) sl oo by Siho oy o dxe BN 010U (gt yd )3 Hlued yué Bgy>
a-c: Means within each column with different superscripts are significantly different (P< 0.05).
GSH-Px, glutathione peroxidase; SOD, Superoxide dismutase; MDA, Malondialdehyde; F-100, F-200, and F-300; chicken in these groups fed a basal
diet supplemented with 100, 200, and 300 mg/kg phloretin respectively.
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Table 4. Effects of dietary phloretin supplementation on serum biochemical parameters of broiler chickens

] Sl ¥l gl 5 0l Sl T
o o (=l () (ol Skl (il gl 5 )
Treatments ALT AST Cholesterol Triglyceride
(UL) (UL) (mg/d]) (me/dl)
Control 20510 176.10° 106.08 108.17%
F-100 17.36% 153.66% 117.77 117.500
F-200 15210 131.49¢ 131.90 122.50°
F-300 10.58¢ 127.49° 133.76 170.71°
Ol g};&“' sl 0.94 3.20 5.01 3.25
b 0.010 0.010 021 0.010
Jeas! glas Linear ) ) ) )
P-Value 593(1“??? 0.390 0.410 0.461
uadratic

(P < fod) wmd o i b pSile (o 1y 5 pixe MBS gty 1> Jlused jué B>
a-c: Means within each column with different superscripts are significantly different (P < 0.05).
ALT: Alanine transaminase; AST: Aspartate transaminase; F-100, F-200, and F-300; chicken in these groups fed a basal diet supplemented with 100,

200, and 300 mg/kg phloretin, respectively.
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Table 5. Effects of phloretin supplementation on serum immunoglobulin levels in broiler chickens

b )los (3 el 215) G guglS gigen] (2 beel 215) G o s26lS giga]
Treatments Ig G (U/mL) Ig M (U/mL)
Control 4.46° 2.43¢
F-100 5.47% 327
F-200 5.67% 3.47°
F-300 6.13 487
ol gg\t{“' sl 0.41 0.38
b 0.012 0.023
Jleis! gllas Linear ' ’
P Value p9> 4253 0.491 0.530
Quadratic

(P<o]e0) 33 0 i Sk o ) Jlo sz MR gty 13 Jlused jud By
a-c: Means within each column with different superscripts are significantly different (P < 0.05).
; 1gG, Immunoglobulin G; IgM, Immunoglobulin M. F-100, F-200, and F-300; chicken in these groups fed a basal diet supplemented with 100, 200,

and 300 mg/kg phloretin respectively.
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Table 6. Ileum bacterial populations of broilers affected by the dietary supplementation of phloretin on

day 42
)l
o9 b ylad Treatments -’)I-\’LW:I glas P-Value
(Log 10 cfu/g fresh digesta) Microbiol Count e

(Log 10 cfu/g fresh digesta) Control F-100 F-200 F-300 SEM b £9d d>yd
Linear Quadratic

‘5\15541 5.15% 5.09* 4.56" 4.57° 0.027 0.011 0.19

E. coli
orsheligSY 5.27¢ 6.75° 6.86° 7.23° 0.035 0.001 0.32

Lactic acid bacteria
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a-c: Means within each column with different superscripts are significantly different (P < 0.05).
F-100, F-200, and F-300; chicken in these groups fed a basal diet supplemented with 100, 200, and 300 mg/kg phloretin respectively. CFU, Colony

Forming Unit
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