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1- Low Density Lipoprotein (LDL)
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Table 1. Feed ingredient and chemical composition of experimental diets in non-pregnant Saanen goats
5B+ ates U /AT L b e o VYL Ll o

035! QU aals Sy slge
Basal diet +12% Basal diet +12% Control Ingredient
pomegranate seed pulp + Pomegranate seed
0zone gas Pulp
31.05 31.05 31.00 =
Corn
U
0.00 0.00 12.00 £ ot
Wheat bran
' Ul s s
12.00 12.00 0 1
Pomegranate seed pulp
(..w.ls <l
0.75 0.75 0.96 _“ i
Calcium carbonate
S
0.21 0.21 0.21
Salt

Tl s 5 gdme JaSe

0.43 0.43 0.43 ) A
Minerals and Vitamins
o3 e
37.43 37.43 37.35 2%
Corn Silage
?""“f Aty
10.70 10.70 10.67
Wheat straw
7.49 7.49 7.47 g
Alfalfa
Composition « > .5 ;
o b g5
2.32 2.32 2.29 R B s .
Metabolizable energy (Mcal kg™)
3.30 3.30 2.20 ol
EE (%)
Lo s
10.20 10.20 10.40 P oS s

Crude protein (%)
ek g 53 Jgleal b

46.00 46.00 44.30
NDF (%)
5 8 o
34.70 34.80 36.90 S b Slodon g S
NFC (%)
S
7.70 7.70 8.10 75
Ash (%)
1.38 1.38 136 =
Calcium (%)
0.47 0.47 0.49 S

Phosphorous (%)
T Pomegranate proximate analysis (DM basis):DM:99.8%, GE(KCal/KgDM): 4720.9, NDF:5.8%, ADF:10.92%,
CP:13.77%, EE:11.05%, Ash:2.49%, Ca: 1.53%, P: 0.23%, total tannins (as tannic acid equivalent):0.66% 2
Supplied per kg of diets: Vitamin A, 15,000 1U; Vitamin D, 2,000 IU; Vitamin E, 55 IU; Fe, 50 mg; Co, 0.2 mg;
Cu. 12.0 mg; Se, 0.5 mg; Mn, 50 mg; I, 0.55 mg; Zn, 25 mg
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1. Ethylenediaminetetraacetic acid (EDTA)
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Table 2. Biochemical analysis of estradiol (pg ml™) in methanolic extract (10 g of dry matter of pomegranate
seed pulp in 100 ml of methanol) Core pulp of two pomegranate cultivars with and without ozone gas by

ELISA method

(G35 ¥ p—;’) (o35 (.-"U \-QLA)'T 350 03k
Type 2 (Yazdi) Type 1 (Kashmari) Experimental substances
SUl e Al
174.703+0.870 252.069+0.951
Pomegranate seed pulp
555 58+ U e Sl
101.880+0.996 118.707+1.081 e

Pomegranate seed pulp + ozone gas
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Table 3. Effect of experimental treatments on estradiol and related calculated parameters during the estrus
cycle (after second synchronization)

aed dEVYL Ll o,

e dEVYL Ll o,

gl O3l 58+t bl Lals o ke
Sl e BD +12% BD +12% Control -
- variables
P-value  pomegranate seed pulp  Pomegranate seed  (Basal Diet (BD))
+ 0zone gas Pulp
0072 2222142401 33.648+2.401 24 897+2 401 el
Estradiol? (pg ml™%)
hY . .
0008 28.131+1538" 3336641538 2556641 538" Sl ol el
Standard Estradiol ®
Jalpel gos 5 o
0.001 543913+15.747 ° 605.121+15.747 2 515.125+15.747 ° (e o)
Area (Cm?) under the
estradiol curve®
) . 3 kel Jﬁ:!j*w.ld'a;;sﬁjclaw
a
0.002 689.478+20.107 781.779+20.107 674426+20.107 Area (sz) under the
standard estradiol curve
Gos) Iyl ol ke gl
0.0001 11802i0406b 17.421+0.406° 1654040 406° Estradiol concentration

persistency (day)*
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Chle pae 53 kol £ b et (T) Y0 D8 AA AV AT 00 08 AT O A E T ) lajs s dpsl il Sl alal oY o
Z skl QLo o bl Lo Jlo s Jigalzal Clale =1 U1 ates W5 =0 (5o o ) o a5 2 3 gl 2l

1-Averages with non-similar letters in each row have a significant difference (0.05). 2-Repeated measurements in
days of estrus cycle. 3- Base on estradiol analysis in days of:1,2,4,6,8,10,12,14,15,16,17,18, 19, 20,21 in estrus
cycle. 4- Distance of two minimums in estradiol concentration diagram for each treatment. 5-Pomegranate seed

pulp 6- Normalized estradiol by Z.
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Table 4. Effect of treatments on final nutritional variables and energy, protein, and mineral associated
blood parameters in hon-pregnant dry Saanen goats as repeated measurements
4500w VYT L 4l o

Kl Ul ams VYL L &l o ‘
! 2l E;D3 +12% Po/m: ;nj;e il ) o i
sols b or : - )
3
P-value pomegranate BD” +12% seed Pulp Control (BD>) Variables

seed pulp + ozone gas

(KQ) w135, o osle 3
0.05 0.618+0.016% 0.587+0.014° 0.643£0.016° ) loay S edl S e
Dry matter intake (kg)
(1) i osle a2
DM digestibility (%)
0.54 97.083.52 92.91+2.97 06972300 Tt oSS
Glucose (mg dI™)

Ol 5 g0 S 5ol

0.95 55.82+4.76 55.25+4.39 54.05+4.76

0.32 0.073+0.035 0.148+0.029 0.135+0.030 , .
BHBA (mmol dI™)
- S 2 3) - I
0.7 3.48+0.10 3.36+0.08 3.40+0.08 (0 2 00 )
Albumin (g dI™)
0.54 1.94+0.18 2.23+0.15 2.05+0.16 “f”ls )
globulin (g dI™)
0.42 5.36+0.14 5.57+0.12 5.55+0.14 &F o )
Total protein (mg dI™)
oy
0.67 14.75+1.49 12.94+1.37 13.77+1.48 —
Urea (mg dI™)
O Slossl O35
0.67 6.88+0.70 6.04+0.64 6.43+0.69 5 leusl 03 5
BUN (mg gl™)
. *1
0.54 0.88+0.05 0.93+0.05 0.85+0.05 ) f‘*’ﬁ .
Creatinine (mg dI™)
O Slosl 035, 1 e
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BUNY/ Creatinine
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Direct bilirubin (mg dI™)
0.22 0.320+0.013 0.292+0.012 0.32240.013 S5 s 1
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Sl KG9
0.74 2.46+1.37 3.05+1.27 3.98+1.37 el S
Uric acid (mg dI™)
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Phosphorus (mg dlI™)
(P</00) dil o s ime SNl (glls S e b Gy Lis, s gla Sl

'Means within same row with different Latin alphabets differ significantly (P<0.05). 2 BHBA= Beta-hydroxy
butyrate * BD= Basal Diet
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Table 5.Effect of Experimental treatments on the blood metabolites associated with fat and cholesterol in

non-pregnant dry Saanen goats as repeated measurements
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Cholesterol (mg dI™)
W JEs Lo
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ol I b ot
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LDL (mg dI})
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Table 6. Effect of Experimental treatments on the blood metabolites associated with hepatic antioxidant and
enzymatic parameters in non-pregnant dry Saanen goats as repeated measurements
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Abstract

Background and objectives: Pomegranate (Punica granatum) seed pulp is one of the
agricultural alterant industries wastes. During recent years there has been an increase in its
application in animal nutrition due to its antioxidant properties. Pomegranate seed pulp contains
polyphenolic compounds that mainly contain ellagic acid, punicalagin and punicallin. These
have antioxidant properties and prevent the peroxidation of fats and the activity of free radicals.
In addition to polyphenolic compounds, pomegranate seeds contain estrogens such as "estradiol,
estrone and estriol” and in lower concentrations also contain testosterone, beta-sitosterol and
coumestrol. However, there are many reports about its side effects on the physiology and
metabolism of ruminants. Due to the role of estrogens in lipid metabolism, pomegranate seed
pulp as an estrogen-rich plant source may be able to mimic the regulatory role of endogenous
estrogens on metabolism and reproduction. In this study, the estrogenic effects of pomegranate
seed pulp were investigated on serum estradiol concentration and other blood and antioxidant
variables of dry non-pregnant Saanen goats.

Materials and Methods: In this experiment, 18 non-pregnant dry Saanen goats in 3" to 4"
lactation number and an average weight of 44.85 + 5.16 kg were used in a completely
randomized design with 3 treatments and 6 replications. Experimental treatments included: 1)
control treatment 2) Basal diet with 12% of pomegranate seed pulp 3) Basal diet with 12% of
pomegranate seed pulp + ozone gas (estrogen removal agent from pomegranate). Blood
parameters such as estradiol, albumin, direct bilirubin, total bilirubin, creatinine, glucose,
betahydroxybutyrate, urea, uric acid, blood urea nitrogen, alkaline phosphatase, aspartate and
alanine aminotransferase, Triglycerides, HDL, LDL and plasma antioxidant factors of MDA and
TAC were measured. Experimental data were statistically analyzed using SAS software with the
mixed procedure as repeated data over time.

Results: Based on the results, the parameters of standard estradiol concentration and the area
under the serum estradiol concentration curve increased (33.36 pg.ml* and 605.12 cm?
respectively) significantly during the estrus cycle affected by treatment 2 (p <0.05). Ozone gas
in treatment 3 significantly reduced these variables (28.13 and 543.91) compared to treatment 2
and was not significantly different from the control (25.56 and 515.12). Blood parameters other
than phosphorus and some antioxidant variables were not significantly affected by experimental
treatments, indicating insufficient estrogen intake to disrupt the homeostasis of blood
parameters at a level of 12% Replacement of pomegranate seed pulp with wheat bran.

Conclusion: Generally, the level of 12% of pomegranate seed pulp in the studied physiological
stage, did not have significant negative effects on the normal metabolic parameters of Saanen
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goats. Elimination of the effect of estrogen in treatment 3 indicates that ozone gas is able to
diminish the effect of dietary phytoestrogens.

Keywords: Antioxidant, Blood variables, Pomegranate seed pulp, Saanen goats,
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