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Effect of in-ovo injection of nanoparticles of grape seed extract on sex
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ABSTRACT

Polyphenols content in the grape seed are considered as potent aromatase inhibitors. In this study, the grape seed
extract was injected into the egg as an anti-aromatase and its effects on sex differentiation and gonadal structure in
broiler chicks were investigated. A total of seven hundred eggs from Ross 308 were divided into 7 experiment
groups. Treatments including: injection of 3(GSE;) and 4(GSE,) milligrams of grape seed extract and zinc, 3
(NGSE3) and 4(NGSE,) milligrams of nanoparticle of grape seed extract and zinc, 0.05 mg tamoxifen and zinc
(TOM+2Zn), 0.5 ml normal saline (PC) and control with no injection (NC). Injection was performed on day 5 of
incubation from the narrow side of egg. After hatch, chickens were reared for 5 weeks. Results showed that compared
to controls, injection of grape seed extract caused significant increase in percentage of male chick(P<0.05). No
significant differences were found in day old chick weights (P>0.05). Feed intake, body weight, body weight gain
and feed conversion ratio appeared with no significant differences (P>0.05). The study of gonadal structure in chicks
indicated a high degree of sexual reversal in chicken treated with 3(NGSE;) and 4(NGSE,) mg of nanoparticles of
grape seed extract and zinc. Conclusion is that the grape seed extract has the potential to act as an anti-aromatase
compound to produce higher percentage of male broiler chicks.
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Figure 1. Images of FT-IR and SEM of nanocomposite of zinc-grape seed extract
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Figure 2. TEM image of Zn nano particles
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Table 1. Types and dose of injection in different

treatments
L Dose of
Treatments Type of injection injection
PC Normal saline 0.5mg
GSE3+Zn grape seed extract and zinc 3mg
GSE4+Zn grape seed extract and zinc 4 mg
NGSEz;+Zn  Nanoparticles of grape seed 3am
extract and zinc 9
NGSEs+Zn  Nanoparticles of grape seed
: 4 mg
extract and zinc

TOM+Zn Tamoxifen and zinc 0.05 mg
NC No injections -
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Table 2. Comparison of hatchability, 1-day weight
and male (%) in different treatments

Hatchability  1-day weight Male

Treatments (%) @ (%)
PC 88® 46.25 53.057
GSEs+Zn 73 46.97 61.73%
GSE4+Zn 81%® 46.84 54.40%
NGSEz+Zn 74 46.63 58.37™
NGSE,+Zn 62° 47.22 60.18%
TOM+Zn 81%® 46.62 64.58%
NC 95° 45.30 50.66°
SEM 2.59 0.25 1.05
P-value 0.01 0.49 0.0001
5 )lssum BT 3925 cddoylis i ;o j0 Dglaie By,
ol 0o )0 O e

* The different letters in each column indicate a significant
difference of 5%.
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Table 3. Comparison of feed intake of experimental treatments in different breeding weeks (g)

Treatments 1-week 2-week 3-week 4-week 5-week
PC 152.23 350.36 635.20 1042.69 1166.00
GSE;+Zn 152.01 354.20 635.63 1042.85 1171.75
GSE4+Zn 155.15 329.23 677.80 1089.43 1138.25
NGSE3z+Zn 158.28 344.65 717.03 1065.50 1250.50
NGSE +Zn 147.62 345.48 662.90 1098.66 1261.25
TOM+Zn 154.16 355.73 702.60 1073.50 1285.84
NC 155.86 354.44 672.44 989.04 1210.00
SEM 2.04 5.03 12.25 12.58 19.61
P-value 0.8934 0.8373 0.4994 0.5195 0.3379
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Table 4. Comparison of body weight of experimental treatments in different breeding weeks (g)

Treatments 1-week 2-week 3-week 4-week 5-week
PC 155.08 366.12 749.56 1234.20 1691.40
GSEz+Zn 153.10 362.19 741.28 1191.81 1695.07
GSE4+Zn 151.79 345.96 718.42 1175.21 1623.66
NGSE;+2Zn 152.84 355.39 721.95 1174.69 1649.18
NGSE4+Zn 147.03 338.84 717.81 1184.38 1624.26
TOM+Zn 152.91 368.74 763.08 1211.00 1725.04
NC 154.85 368.42 744.30 1202.19 1729.55
SEM 1.20 4.09 6.81 10.45 13.61
P-value 0.6545 0.3216 0.4251 0.6145 0.1531
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Table 5. Comparison of daily body weight gain in experimental Treatments in different weeks of breeding

Treatments 1-week 2-week 3-week 4-week 5-week
PC 15.25 30.15 54.78 69.24 65.31
GSEz+Zn 15.16 29.87 54.16 64.36 71.90
GSE4+Zn 14.99 27.74 52.58 63.26 68.45
NGSE;+Zn 15.17 28.93 52.37 64.68 67.79
NGSE4+Zn 14.26 27.40 52.92 63.09 71.36
TOM+Zn 15.27 30.41 56.34 63.99 73.43
NC 15.70 30.51 53.70 65.41 69.68
SEM 0.17 0.46 0.54 0.92 1.08
P-value 0.4647 0.3458 0.5502 0.6343 0.5542
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Table 6. Comparison of feed conversion ratio of experimental treatments in different weeks of breeding

Treatments 1-week 2-week 3-week 4-week 5-week
PC 1.43 1.66 1.69 2.22 2.88
GSEs+Zn 1.44 1.72 1.71 2.35 2.38
GSE +Zn 1.48 1.69 1.92 251 2.42
NGSE;+2Zn 1.50 1.70 1.97 2.55 2.65
NGSE4+Zn 149 1.82 1.96 2.55 2.61
TOM+Zn 1.44 1.66 1.79 242 2.53
NC 142 1.67 1.82 2.19 2.33
SEM 0.02 0.02 0.04 0.05 0.09
P-value 0.9040 0.4165 0.3802 0.1785 0.7028
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Figure 3. Ovarian tissue structure in experimental treatments
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Figure 4. Testicle tissue structure in experimental treatments
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