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Extended Abstract

Background: Benefiting from agricultural and garden residues is an efficient management tool
to improve productivity in supplying protein needed by humans from animal sources (livestock
and poultry). One of these residues is the waste resulting from harvesting and consumption of
pomegranate fruits, one of the most important garden products in Iran. The peel and pomace of
this fruit make up to 45% of its weight. Pomegranate is a fruit with high antioxidant properties
that plays an important role in dealing with oxidative stress and can probably affect the
hematological and biochemical blood parameters of living organisms. Therefore, this research
aimed to investigate the blood parameters of old broilers fed with pomegranate peel to identify
the possible adverse effects of this residue on hematological and biochemical parameters.
Methods: This research was conducted in the Faculty of Agriculture, Shiraz University, located
15 km northeast of Shiraz. Thirty-six 64-week-old roosters (Cob 500 strain) were assigned to
three treatments in a completely random design, each with nine replicates of four birds. The
experimental treatments included a TO base diet without pomegranate peel and T10 and T20
diets with 10% and 20% pomegranate peel, respectively. To adapt to the experimental
treatments, the roosters were fed experimental diets for 6 weeks, and blood samples were taken
weekly from the brachial vein to examine blood hematological and biochemical parameters,
including total number of white and red blood cells (WBC & RBC, resp.), WBC differential
count (lymphocytes, monocytes, heterophils, and eosinophils), total protein concentration,
albumin, total cholesterol, HDL (high-density lipoprotein), LDL (low-density lipoprotein),
VLDL (very low-density lipoprotein), triglyceride, alkaline phosphatase, alanine
aminotransferase (ALT), aspartate aminotransferase(AST), glucose, urea, and phosphorus. Data
were analyzed with SAS software. This research was done in a completely randomized design,
and the data were analyzed with a mixed procedure. The least squares means of the treatments,
after correction for multiple comparisons based on Tukey's test, were compared at a significance
level of 5%.

Results: The main effect of experimental treatments was not significant on all the
hematological parameters, and the main effect of time was significant only for monocytes (P <
0.05). The interaction of diet and time was significant only for the total number of RBCs (P <
0.05) and monocytes (P < 0.05). The main effect of the diet was decreasing on the
concentrations of total cholesterol, LDL, and triglycerides while it was increasing on the
concentration of HDL, glucose, alkaline phosphatase (ALP), and phosphorus. The effect of time
was significant on the concentrations of total protein, total cholesterol, ALT, AST, and
phosphorus. The interaction of diet and time significantly affected total cholesterol, ALP, AST,
and phosphorus (P < 0.05). The analysis of variance showed the effect of diet, time, and the
interaction of diet and time on the hematological parameters of Cobb 500 broilers fed with
pomegranate peel powder. The effect of diet was not significant on all the hematological
parameters. The effect of time was significant only on the percentage of monocytes (P < 0.05).
The interaction of diet and time was significant on the total number of RBCs and the percentage
of blood monocytes (P < 0.05). Weekly changes in the percentage of monocytes showed that the
trend of changes during the experiment was increasing in the groups that received a high level
of pomegranate peel powder (T20). From the second to the fifth weeks, the group in the T10
treatment showed a sharp decrease in the percentage of blood monocytes. Pomegranate peel
powder feeding was associated with changes in blood concentrations of some biochemical
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parameters. Blood cholesterol concentration decreased in birds of the T20 and T10 groups. LDL
and triglyceride concentrations decreased in birds fed with pomegranate peel powder at both
feeding levels. In contrast, the concentrations of HDL, ALP, glucose, and phosphorus increased
in these birds. The interaction effect of time and diet was also significant on the concentrations
of cholesterol, ALP, phosphorus, and AST. Among the hematological parameters in birds fed
with pomegranate peel powder, the percentage of monocytes was affected by time and the
interaction of diet and time. Moreover, the total number of RBCs was affected by the interaction
of diet and time.

Conclusion: Despite the significant differences in some of the mentioned parameters
(monocytes, total number of RBCs, concentrations of total cholesterol, LDL, triglyceride, HDL,
glucose, ALP, total protein, AIT, AST, and phosphorus) during the six-week period of
pomegranate peel powder feeding in old broiler Cobb-500 chickens, the fluctuation range was in
the normal physiological range. Therefore, pomegranate peel feeding at the tested levels (0, 10,
and 20) was not associated with obvious damage to the general health and biochemical profile
of birds. According to the findings of this research, it can be concluded that, although the
nutrition of pomegranate peel powder could influence a number of blood parameters during the
six-week feeding period, the fluctuation was within the normal physiological range despite the
difference in the mentioned parameters. Therefore, pomegranate peel feeding at the levels used
here was not associated with obvious damage to the general health and clinical profile of birds.
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Table 1. Ingredients and chemical composition of the pomegranate peel powder-fed aged Cobb 500 broiler breeder

roosters
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Contained per kilogram of the supplement: 6.3 g of vitamin A, 36.0 g of vitamin B, 65.1 g of vitamin Bz, 2 g of vitamin Bs, 6 g of vitamin Be, 3 g of

vitamin Biz, 8.0 g of vitamin D3, 2.7 g of vitamin E, 8.0 g of vitamin Ka.

2Contained per kilogram of the supplement: 200 g of Choline chloride, 50 g of FeSos, 32 g of MnO, 20 g of Antioxidant, 8.0 g of CuSoa.
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Table 2. The biological features of the experimental kits used for blood biochemical attributes assay

< s L e & T
T2 T To ‘_ _ ! )J

e weoowme NS NSNS otal Whts bl ces (e 2077 )
102 24 24 25 0.048 NS NS ng;f;r:dmk;)oﬁéécﬁflfﬁ) & :TL:;;
0.35 54.5 55.2 55.6 NS NS NS Lympéé)c;;:,?;:;
0.14 45 41 42 0.018 0.038 NS Mongc) y:stu(%
0.37 34.9 35.0 35.0 NS NS NS Heter(o% HIJIJ(%»
0.13 3.9 4.0 41 NS NS NS Eosi(nlo)pﬁy(%W
0.009 0.6 06 0.6 NS NS NS (7) colostod 4 Jidgyin Cumd

Heterophil to Lymphocyte ratio
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Table 3. Summarized analysis of variance for the effects of diet, time, and diet by time interaction on hematological
parameters in aged Cobb 500 broiler breeder roosters fed pomegranate peel powder

Intra-assay

Inter-assay

doxiwl 3
SD Mean Mean R
CV% (mg/dL) (mg/dL) n CV% SD (mg/dL) (mg/dL) n Trait
1.35 3.44 20 1.34 3.25 247 20 )5515
265 Glucose
3.13 0.13 4.45 20 213 0.09 4.35 20 o
Albumin
land JIST

1. - 251. 2 2.1 - 267 1 J *
9 515 0 6 0 Alkaline Phosphatase
3.25 - 187 78 1.04 - 141.6 20 'b) N ‘5.‘)3
Triglyceride
1.09 1.63 149.33 20 1.28 1.85 147.33 20 Jo s
ChOIEStLeISOLI
3.93 - 64.66 20 1.66 B 61 20 Low Dense Lipoprotein
2.55 - 6.6 20 19 - 6.05 10 S
Phosphorous
3 0.15 5.05 20 1.9 01 535 20 o9
Protein

w\iby («_g.u.é bJLo) 0y )d )Ll Cuwgy yOgy Juo)yd Y. 9 Ve ‘)ﬁ..o d‘)b w);d.v :ng 9 TQTlO
To, T10, T20: 0, 10% and 20% pomegranate peel power in the diet (dry matter), respectively.
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Table 4. Summarized analysis of variance for the effects of diet, time, and diet by time interaction on blood
biochemical attributes in aged Cobb 500 broiler breeder roosters fed pomegranate peel powder

. P

SE Diet o ol o o — 5
T2 Tio To let*Time ime tet Traits Effect
(Mg/dL) pb (39,
0.069 3.9 3.82 3.75 NS <0.0001 NS Crude procen maat
(Mg/dL) (yesd
0.072 53 5.34 5.52 NS NS NS Ao
a ab b (mg/dL) J; Jﬁ)““‘ls
3.98 284.0 276.9 269.3 0.003 0.040 0.035 Total Chonesara T
6.05 205.1° 1825  155.9° NS NS <0.0001 (mg/dL) "HDL
5.84 57.2b 7448 100.3° NS NS <0.0001 (mg/dL) "LDL
0.44 19.0 19.9 198 NS NS NS (mg/dL)"VLDL
235 102,90 1088  108.9° NS NS 0.0053 (MG/AL) ;S 51,5
Triglyceride (mg/dL)
2.66 239.5° 23160 217.9° NS NS <0.0001 (mg/dL) 555l
Glucose (mg/dL)
0.16 165 160 162 NS NS NS Ur(e”e:g(/r(rj];/) d°|)_9)‘
0.23 9.45° 8.89% 8.348 <0.0001 <0.0001 0.0041 (mg/dL) i3

b a b blawsd oy
0.13 203 2038 19.9 0.036 NS <0.0001 Alkaling Phospianss (O1)
0.087 8.37 8.31 8.10 NS 0.031 NS (UML) Syl 55icel (Y]
Alanine Amino-Trans phrase
0.10 189.6 189.7 189.8 0.036 0.048 NS (IUIL) Sl gizal 0l

Aspartate Amino-Trans phrase

(p>0.05) 6l (gyl> gime d)La’l Oglds )y S yiddio ((slo) 0jlodiy 48" laazan (ola pwSlo cciyd)y b 3 :a—C
.JJ.)y (M o.)Lo) 0> 3 )U Cwgy g o )d \g 9 R ‘).6.@ d‘)l.) w)ﬂb Too 9T10 To

To, T10, T2t They had 0, 10 and 20% pomegranate peel power in the diet (dry matter), respectively.
a-c: In each row, there was no statistically significant difference in the averages of weeks with common clauses (p > 0.05).

(High density lipoprotein) Yi J&s L 5900l
J(Low density lipoprotein) o5 J&s b (59 ,9ud"
.(Very low density lipoprotein ) o5 jluw J&s b (59590 ¥

o Dpieilsiaal Shul e 5 lacalugigs 10> 508 slopdlS Jlod 1 oloj 5 slesi iSeay S =B Jpio
)bl wy Ls (W) d.).).:u De- ulf 4\:9“: Cywe GLQU"BP

Table 5. |Interaction effect of treatment and time on total blood erythrocytes number, monocytes
percenta?e, and aspartate aminotransferase concentration in aged Cobb 500 broiler breeder
roosters fed pomegranate peel powder

Total Red blood cells (*10/mm3) (N 7Imm) 308 laJedS JSHled  Treatment s

Week 6 Week 5 Week 4 Week 3 Week 2 Week 1

5 aan O auan ¥ ann Y aan Y aan ) dan
B247.50° 24567 253427 253.17° 253.42° 254.18° To
5245.08 247.67 248.25 250.92 249.50 248.08 Tuo
4256.33 248.92° 248.25 246.67° 250.58% 248.58° T2

Monocyte (%) (%) colwgise

2.33° sl A5.087 2.16™ 83.4T° 3.83° To

4.66° 83.16° 83.66> 4.16ab A4.75° 4,330 Tuo

4.66 4.33 4.83 4.91 466 4.08 Tao

Aspartate Aminotransferase (TUIL) 3l yunl 3 ginol 5 yluns

189.69° 189.39° 189.73° 190.27° A190.18° 189.62° To
189.92% 189.37° 189.80% 190.342 A189.31° 189.71% Tuo
189.85° 189.72° 189.61% 189.57® 5188.99° 190.03 T2

(P> 0.05) 5,15 (5,1 sine (5ol @glis el 5 o (cslo) 03lguis 4 o lbdtin (sln Sl ccindy b 53 cdociunl 2 b (gl :a—C
P> 0.05) 55,5 (s isime (sl 9lis il S yie ((slo) o3lgats o o los (SlnnSilho g 52 53 il yn sl AB
39y (Siis 00lo) 0yxn ) JUl Cawgy p35s Mo 3 Vo 9 Ve o (gl ey T20 gT10 (To
g oIV g XS XISV ply b ga g il Sgiel Gl ylul clale 5 acolugige o)y oyb sloJgdS JS sl (sl (PoOled SE) juse slizil
a—c: In each row, there was no statistically significant difference in the averages of weeks with common clauses (p > 0.05).
A-B: In each column, there was no statistically significant difference in the averages of weeks with common clauses (p > 0.05).

To, T1o, T2o: They had 0, 10 and 20% pomegranate peel (Fower in the diet (dry matter), respectively. .
The standard error (Pooled SE) for total red blood cell count, monocyte percentage and blood aspartate aminotransferase
concentration was 2.62, 0.36 and 0.24, respectively.
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