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Background and Objectives: The development of nanotechnology
has led to the production of zinc nanoparticles, which possess
unique characteristics such as a wider contact surface, higher surface
activity, higher catalytic efficiency and stronger absorption ability.
This combination has the potential to improve the growth of rumen
bacteria and enhance energy consumption. Therefore, the aim of this
research is to investigate the effect of zinc nanoparticle
supplementation on dry matter intake, milk composition and blood
parameters in Holstein dairy cows.

Materials and Methods: A total of 24 Holstein dairy cows with an
average weight of 650420 kg, parity number of 2™ and more, and
lactation days of 70+4 days were used during a 35-day trial period
with four experimental diets. The treatments included: 1) basal diet
containing 30 mg/KgDM zinc oxide, 2) basal diet + containing 30
mg/KgDM ZnO-NPs, 3) basal diet + containing 60 mg/KgDM ZnO-
NPs, and 4) basal diet + containing 90 mg/KgDM ZnO-NPs. The
study followed completely randomized design. Zinc nanoparticles
were produced in the laboratory using the by co-precipitation
method. The cows were milked and fed three times a day. Feed
samples and residues were collected twice a week. Milk samples
were collected weekly for three consecutive days. To measure, Milk
composition, Blood samples were taken weekly two hours after the
morning meal using a vacuum syringe from the tail vein to measure
serum parameters.

Results: The results showed that the dry matter intake and the
amount of milk production were not affected by the experimental
diets (P>0.05). The number of somatic cells significantly decreased
under the influence of ZnO-NPs nanoparticle consumption (P<0.05).
They were not affected by the consumption of ZnO-NPs particles
(P>0.05). Cows in the ZnO-NPs nanoparticle group showed higher
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concentration of superoxide dismutase (SOD) enzyme than the
control group (P<0.05). Other compounds measured from the serum
of cows were not significantly different among the experimental
groups (P>0.05).

Conclusion: Overall, feeding zinc nanoparticles to dairy cows can
be suggested as a solution to enhance the dairy herd management.
The results showed that nano zinc sources in the diet of dairy cows
were more suitable as a supplement compared to the mineral form of
zinc.
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® Streptococcus agalactiae

® Klebsiella pneumoniae

" Total Antioxidant Capacity (TAC)
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Table 1- Food items and chemical compounds (percentage of dry matter) of the experimental diets
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713 713 713 7.13 (Ash, %DM) (Lix o5l 1) zuSLs

Ot o S oo Wieen 138a o S0 tsin (o S 80 i S WV S st Bale S5, 53 S kS bl 2] el 5 e JoSe
Dy ool s Al Al VYO e A il o S oo Yoo il o S ke MV s S s A :aps‘pfdp\ﬂn;&h(,;d@
(6})-&&):\/‘\6jb-cJ..p)éqqjlv,i:.gup}lé6.)\35})M|}U)ZHO'NPS.ijlm.};—bfhn:Ewbﬁjndkj.;,ﬁ.)a-b\"“.'“

Mineral and Vitamin Supplement [based on kg per day of dry matter]: calcium: 170 grams, phosphorus 60 grams, magnesium:
100 grams, manganese: 13000 mg, copper: 5000 mg, iron: 4000 mg Cobalt: 80 mg, Selenium: 110 mg, lodine: 200 mg, Vitamin
A: 1,250,000 1U, Vitamin D3: 300,000 IU, Vitamin E: 6000 IU. ZnO-NPs (zinc oxide nanoparticles with a purity of more than

99%, containing 79% zinc)
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Table 2- The effect of zinc oxide and nano zinc oxide on dry matter intake, production performance and milk
composition of Holstein dairy cows
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SCC: Somatic Cell Count; MUN: Milk Urea Nitrogen; BHBA: Beta-Hydroxybutyrate; NEFA: Non-Esterified
Fatty Acids; SEM: Standard Error of the Mean; *® Means within a row for each effect with different superscripts

are different (P<0.05).
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Table 3- The effect of different sources of zinc on some blood parameters of Holstein dairy cows
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