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Abstract 
This experiment was carried out at the cows Al-Khalis station in Habhab district in Diyala 
Governorate, during the period from 1-10/2022 to 1-5/2023 using 16 Holstein multiparous 
cows from milk-producing cows raised at the station. The animals were randomly divided 
into four treatments in the last two months of pregnancy and were as follows: T1: four cows 
without dosing (control treatment). T2: four cows were vaccinated 3000 IU vitamin E/cow 
per day. T3: three cows were tested for the nanoparticle selenium in an amount of 5 mg/cow 
per day. T4: five cows were spayed with a combination of vitamin E 3000 IU and nano-
selenium in an amount of 5 mg/cow per day. Vitamin E is Alfa tocopherol acetate powder 
packed in capsules after weighing and dosed directly into the animal's mouth, as well as 
selenium nanoparticles packed in a capsule and dosed to cows once a day in the morning. 
The results showed that treatment T2 exceeded the percentage of fat in milk, reaching 5.60% 
compared to the other dosing treatment T3 and T4, which amounted to 2.46 and 2.82%, 
respectively, 10 days after birth, while there were no significant differences between the 
treatments in the rest of the milk components, represented by the percentage of protein, 
lactose sugar, ash, non-fat solids and milk density, while the degree of milk freezing there 
was a significant superiority of treatment T1, while treatment T4 exceeded the concentration 
of vitamin E and selenium in milk, reaching 2.89 Ppm for vitamin E and amounted to 4.05 
ppm for selenium compared to the T1 control, which recorded 0.94 and 1.98 ppm for vitamin 
E and selenium, respectively, and a significant increase occurred in The concentration of 
vitamin E in milk for the T2 treatment was recorded at 2.43 Ppm, while the T3 treatment 
recorded a significant increase in the concentration of selenium in milk, where it was 
recorded at 3.18 Ppm compared to the control treatment mentioned above, we conclude from 
the current study that dosing cows with vitamin E or selenium nanoparticles in previous 
quantities has a significant role in increasing the levels of these elements in the milk 
produced from cows, which increases its nutritional value. 
 
 
Keywords: Holstein cows, vitamin E, Nano-selenium, milk components. 

 
 

Introduction 
Milk is one of the foods rich in nutrients, as it contains 
protein, fat, lactose sugar, vitamins and minerals, which are 
essential in a balanced diet (Simo et al., 2016) [1]. It reduces 
the risk of osteoporosis, cardiovascular diseases and Type II 
diabetes and is the best complement to a healthy meal 
(Gulseven, 2017) [2]. 
The development of industry, the increase in population 
growth and the standard of living have led to a constantly 
increasing demand for nutrients, including milk, around the 

world (Stellato et al., 2017 [3]; Aykın-Dinçer and Erbaş, 2019) 
[4]. A hundred years ago vitamin E was identified as an 
essential micronutrient for humans and animals, and since 
then many biological functions of vitamin E have been 
revealed including antioxidant and anti-inflammatory 
properties, however, it has been proven that the bioavailability 
and physiological functions of vitamin E are highly dependent 
on lifestyle, genetic factors and individual health conditions 
(Liao et al., 2022) [5]. 
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Vitamin E is an essential fat-soluble nutrient whose 
deficiency leads to immunosuppression and oxidative stress 
(Qian et al., 2021) [6]. And also its deficiency increases the 
risk of developing diseases such as placental retention, uterine 
inflammation and mastitis in cows (Weiss, 2017 [7]; Naderi et 
al., 2017) [8]. The main function of vitamin E is to protect 
lipid peroxidation and get rid of free radicals in vivo in order 
to maintain the integrity of cell membrane function, in 
addition, vitamin E is also involved in modulating enzyme 
activities, gene and protein expression (Huang et al., 2018 [9]; 
Zingg, 2019 [10]; Ungurianu et al., 2021) [11]. Some recent 
studies have suggested an important role of vitamin E and 
some vitamins against acute infectious respiratory diseases 
(Pecora et al., 2020 [12]; Linneberg et al., 2021 [13]; 
Dharmalingam et al., 2021) [14]. 
Selenium (Se) is also an essential mineral in food due to its 
role in health and Prevention of eating disorders, and it is used 
all over the world by adding it to ruminants that are kept 
under an intensive production system (Ahmadi et al., 2018 
[15]; Ahmadi et al., 2019 [16]; Pan et al., 2021) [17]. Selenium 
also plays an important role in the antioxidant status of 
animals, as it prevents oxidative stress (Kojouri et al., 2020 
[18]; Nabi et al., 2020; Han et al., 2021) [41,20]. Selenium 
supplements not only improve the efficiency of the 
antioxidant system, but can also enhance disease resistance 
(Amlan and lalhriatpuii, 2020) [21]. Nanoselenium as a feed 
additive has been tested mainly in domestic animals, since in 
ruminants it is possible that nanoselenium increases rumen 
fermentation and digestion of food, promotes body growth 
and weight gain, reduces oxidative stress, improves serum 
antioxidant enzymes and maintains the reproductive 
physiology of the animal (Abdelnour et al., 2021) [22]. There 
are numerous studies in the widespread use of selenium Se 
and vitamin E for their antioxidant and immunoregulatory 
properties and its important role in the health of cattle 
(Bordignon et al., 2019) [23]. It also significantly enhanced the 
growth rate of calves by reducing oxidative stress during the 
prenatal and postpartum period of cows (Volpato et al., 2018) 
[24]. Milk cows suffer from physiological and oxidative stress 
before and after birth, which affects births and milk 
production, and vitamin E and selenium, as is known, have 
several benefits in improving productive and health 
performance as well as being effective antioxidants (Abuelo 
et al., 2019) [25]. Due to the lack of studies in Iraq showing the 
effect of nanoselenium and vitamin E on milk cows, 
therefore, the current study aimed to demonstrate the effect of 
dosing vitamin E and nanoselenium for milk cows after 
placing them in capsules in the last two months of pregnancy 
and two months after delivery on a daily basis to indicate the 
extent of their role in improving milk components and their 
concentration in milk for cows. 
 
Materials and Methods 
The experiment was carried out at the cows Al-Khalis station 
in Hebah district-AL-Khalis district in Diyala Governorate, 
which is 5 km away from the city, during the period from 1-
10/2022 to 1-5/2023 using 16 Holstein cows from the milk-
producing cows raised at the station and their ages were 
between 3-8 years. The cows were placed in semi-polygonal 
sheds 75 m long and 25 m wide containing feeders for the 
cow to eat from, which have an iron clamp designed so that 
the cow's head enters the feed to eat the feed, and the barn is 
equipped with self-filling non-rusting water basins dictated by 
water (liquefaction water) and it is equipped for the cows to 
drink from whenever they want the floor of the barn is a 
concrete casting. 

The quality of the feed and its quantity varied according to the 
season and depending on the availability of feed materials, as 
the green feed represented by alfalfa is provided in bales on 
two meals in the amount of approximately 20-25 kg per cow 
and the dry coarse feed represented by hay material is served 
on two meals as well morning and evening after the 
concentrated feed and in the amount of 4-5 kg per cow in the 
herd, while the concentrated feed is purchased from Best Fed 
feed lab-Erbil-Makhmour road-The weight of each bag is 50 
kg, the type of ingredients is known (alfalfa, wheat flour, 
bran, soybeans, oil, calcium carbonate, table salt, animal mix, 
molasses, sodium carbonate, Dicalcium Phosphate and 
antitoxin), but the proportions are unknown due to the 
specificity of the company's work. Chemical analysis of the 
proportions of the ingredients for this feed was carried out in 
the Nutrition Laboratory of Graduate Studies at the Faculty of 
Agricultural Engineering Sciences/University of Baghdad. 
The source of vitamin E that was used in this experiment is 
alpha tocopherol acetate powder, it is packed in capsules after 
weighing a certain amount and is dosed directly into the 
mouth of the animal in an amount of 3000 IU/cow/Day and 
was imported through a pure platform electronic shopping 
program of American origin, while the source of selenium 
that was used in the experiment is from the company its purity 
is up to 99%, which is of American origin contains all the 
information, weighing each 5 mg of it, packed in a capsule 
and dosed for cows once a day in the morning (5 
mg/cow/Day). 
 
The Study was conducted on 16 Holstein Cows, the 
Animals were Divided into four Treatments Randomly in 
the Last Two Months of Pregnancy and were as Follows 
T1: Four cows without dosing (control treatment). 
T2: Four cows were dosing 3000 IU vitamin E/cow per day. 
T3: Three cows were dosing for the nanoparticle selenium in 
an amount of 5 mg/cow per day. 
T4: Five cows were dosing with a combination of vitamin E 
3000 IU and Nano selenium in an amount of 5 mg/cow per 
day. 
 
Studied Qualities 
Measuring the Proportions of Milk Components 
The proportions of milk components were measured using the 
milk analyzr milk component analyzer in the dairy laboratory 
affiliated to the AL-Khalis cows station, where 50 ml of milk 
sample was placed for each cow after the milk samples were 
collected during milking in cans that are tightly covered, and 
then the samples are placed for freezing until they are 
analyzed in time for the analysis, they are thawed gradually 
and the bottles from the ratio (fat, protein, lactose sugar, Ash, 
milk density, non-fat solids and freezing point) of milk These 
components were estimated in the milk every month for each 
cow after calving. 
 
The Concentration of Vitamin E and Selenium in Milk 
Estimation of Vitamin E 
Vitamin E can then be concentrated in milk in a laboratory of 
the Ministry of Science and technology in Baghdad, where 10 
ml of the milk sample was immersed in 50 ml of ethanol for 
30 minutes in a water bath at 85 degrees Celsius. The solution 
is left to cool and then filtered into a separating funnel. Add 
10 ml Heptane and shake the solution for 5 minutes. After 
that, 20 ml of 1.25% sodium sulfate is added and the solution 
is shaken again for two minutes, allowed to separate into 
layers. The total tocopherol was determined by UV-VIS 545 
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Nm and a volume of 0.5 ml of tocopherols in ethanol was 
processed in the same way as the sample, using it as a 
standard (Santhosh et al., 2013) [26]. 
 
Selenium Estimation 
The Selenium element under study was also estimated in a 
laboratory belonging to the Ministry of Science and 
technology in Baghdad, as reported in APHA (2017) [27], 
where the method included the following: 
50 mL was taken for each sample of milk, the samples were 
placed inside a clean glass flask with a capacity of 100 ml, 5 
ml of concentrated nitric acid was added to digest the 
samples, the flask was heated on the hot plate, and the heating 
continued on the hot plate until it reached the pre-drying 
stage, and 5 ml of concentrated nitric acid was added again to 
the samples while continuing to heat, in order to obtain a 
precipitate, leaving the solution to cool, and then we complete 
the volume to 25 filled with distilled water, the solution was 
filtered using a membrane filtration membrane filter (0.45 
µm.) The samples were ready to estimate the concentrations 
of heavy metals in them, the absorbency of these digested 
samples was measured Using an atomic Absorption device 
(atomic Absorption) of the type SHEMADZU AA 7000. 
Using the design of complete random sectors (RCBD) 
Random Complete Block Design as a sector to remove its 
influence from the experiment in analyzing the results 
according to the SPSS program, the significance of 
differences between the averages of transactions was tested 
according to the Duncan multi-range test at a significance 
level of 0.05, regardless of the significance of the F test in the 
table of analysis of variance. 

Results and Discussion 
Measuring the Proportions of Milk Components the 
Percentage of Fat in Milk 
Table 1 shows. Effect of dosing vitamin E and selenium 
nanoparticles on the percentage of fat in the milk of Holstein 
cows, noting that there are significant differences between the 
transactions in the months of the experiment, ten days after 
birth, the T2 dosing treatment was superior, which recorded 
5.60% compared to Treatments T3 and T4, they recorded a 
percentage of fat in the milk reached 2.46 and 2.82%, 
respectively, while there was no significant difference 4.27% 
two months after birth, the same is the case for the fourth 
treatment, which amounted to 4.30% two months after birth, 
while the T3 treatment was 2.33% one month after However, 
two months after the birth, we note that all the dosage 
transactions recorded a computational increase compared to 
transaction T1, which faced a computational decrease of 2.57 
%. The reason for this may be attributed to the effect of 
vitamin E dosing, which led to an improvement in the fat 
content of milk and helps in the formation of fatty acids 
(Weiss and Wyatt, 2003) [28]. Which is consistent with what 
Santoshi et al. (2018) [19] came up with when adding a 
mixture of sodium citrate at a ratio of 25 g/kg feed and 
vitamin E in an amount of 1000 IU/Animal/Day for thirty 
Sahiwal Sahiwal multi-born cows, while it did not agree with 
what Wu et al. (2023) [23] came up with when adding vitamin 
E in an amount of 12000 IU/cow/day for multi-born Holstein 
cows, during three consecutive periods, each period included 
18 one day. 

 
Table 1: Effect of dosing vitamin E and selenium nanoparticles two months before and after calving on the percentage of fat in the milk of 

Holstein cows (mean ±standard error). 
 

Duration Treatments 10 Days from Birth A Month after Birth Two Months after Birth 
T1: Control without dosing 4.10 ±0.56ab 3.35±0.55 2.57±0.16 

T2: Vitamin E dosage 3000 IU/cow 5.60± 0.96a 4.45±1.05 4.27±1.23 
T3: 5mg/cow Nano Selenium dosing 2.46±0.34b 2.33±0.06 3.56±0.52 

T4: Dosing vitamin E and Selenium nanoparticles in the amount 
of 3000 IU/cow and 5 mg/cow, respectively 2.82±0.18b 3.06±0.76 4.30±0.82 

Significant level 0.033 0.400 0.527 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 

 
The Percentage of Protein in Milk 
Table 2. It is noted that there were no significant differences 
between the Treatments during ten days after birth and one 
and two months after birth, and the values were similar in all 
dosing Treatments in the period of 10 days after birth, T2, T3 
and T4 recorded a close value of 3.65, 3.66 and 3.38%, 
respectively, in addition to the control treatment T1, which 
amounted to 3.35%, and in the first month after birth, T2, T3 

and T4 recorded a close value it amounted to 3.40, 3.16 
and 3.06%, respectively, in addition to the control 
treatment T1, which amounted to 3.32%, as well as in 
two months after birth, the treatment T2, T3 and T4 
recorded a value The approaches amounted to 3.10, 3.10 
and 3.00%, respectively, in addition to the T1 control 
Treatments, which amounted to 3.27%. 

 
Table 2: The effect of dosing vitamin E and selenium nanoparticles two months before and after birth on the percentage of protein in the milk of 

Holstein cows (mean ±standard error). 
 

Duration Treatments 10 Days from Birth A Month after Birth Two Months after Birth 
T1: Control without dosing 3.35±0.15 3.32±0.16 3.27±0.07 

T2: Vitamin E dosage 3000 IU/cow 3.65±0.23 3.40±0.14 3.10±0.00 
T3: 5mg/cow Nano Selenium dosing 3.66±0.29 3.16±0.03 3.10±0.20 

T4: Dosing vitamin E and Selenium nanoparticles in the amount of 
3000 IU/cow and 5 mg/cow, respectively 3.38±0.09 3.06±0.10 3.00±0.06 

Significant level 0.694 0.382 0.142 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 
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The Percentage of Lactose Sugar in Milk 
Table 3 is shown. The effect of dosing vitamin E and 
selenium nanoparticles on the percentage of lactose sugar in 
the milk of Holstein cows, it is noted from the table that there 
are significant differences between the Treatments during the 
two months after birth, as the control treatment without 
dosing exceeded and recorded 4.92%, which did not differ 
significantly from the second and third treatment, which 
recorded 4.62 and 4.63%, respectively, on the fourth 
treatment, which is the dosing of a mixture of vitamin E and 
selenium nanoparticles, which recorded 4.44%, also there are 
no significant differences between the transactions My 
Account increased in the first month of the trial for the T2 and 
T3 treatment, which amounted to 5.42 and 5.50% 10 days 

after birth, respectively، And the second treatment, which 
reached an arithmetic increase in the first month of the 
experiment, was observed for a treatment of 5.15% a month 
after birth. The results did not agree with the findings of 
Bagnicka et al (2017) [31] when selenium was added in an 
amount of 6 mg selenium/cow/day over 90 days in Polish 
Holstein-Frisian cows. With the findings of Ianni et al (2019) 
[32] when selenium was added at a rate of 0.45 mg/kg of feed 
over a period of 63 days to the suspension of Friesian cows 
during the milk production period. While the results agreed 
with what Zhang et al. (2020) [33] found when adding 
selenium at three levels, low by 0.1 mg selenium/kg feed, 
medium by 0.2 mg selenium/kg feed and high by 0.3 mg 
selenium/kg feed. 

 
Table 3: Effect of dosing vitamin E and selenium nanoparticles two months before and after birth on the percentage of lactose sugar in milk% of 

Holstein cows (mean ±standard error). 
 

Duration Treatments 10 days from Birth A month after Birth Two months after Birth 
T1: Control without dosing 5.07±0.22 5.17±0.28 4.92±0.11a 

T2: Vitamin E dosage 3000 IU/cow 5.42±0.39 5.15±0.22 4.62±0.04ab 
T3: 5mg/cow Nano Selenium dosing 5.50±0.41 4.64±0.03 4.63±0.31ab 

T4: Dosing vitamin E and Selenium nanoparticles in the amount of 
3000 IU/cow and 5 mg/cow, respectively 5.06±0.13 4.64±0.15 4.44±0.05b 

Significant level 0.783 0.280 0.073 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 

 
The Percentage of Ash in Milk 
It can be seen from Table 4. Effect of dosing vitamin E and 
selenium nanoparticles on the percentage of ash in the milk of 
Holstein cows, showing no significant differences between 
the coefficients in the percentage of ash ten days after birth, 
one month after birth and two months after birth, but an 
arithmetic increase was observed after 10 days after birth for 
the T3 dosing treatment, which amounted to 0.80% compared 
to the T1 control treatment, which recorded the lowest 

percentage of ash in milk was 0.67%, while it decreased at the 
T2 and T4 dosing treatments, reaching 0.77 and 0.72%, 
respectively. A month after the birth, an arithmetic increase 
was observed for the T2 treatment, which recorded 0.72%, 
compared to the T4 dosage treatment, which recorded an 
arithmetic decrease in the percentage of ash in milk of 0.64%, 
while the T1 and T3 Treatments recorded the same value of 
0.70 and 0.70%, respectively. 

 
Table 4: Effect of dosing vitamin E and selenium nanoparticles two months before and after birth on the percentage of ash in milk% of Holstein 

cows (mean ±standard error). 
 

Duration Treatments 10 Days from Birth A Month after Birth Two Months after Birth 
T1: Control without dosing 0.67±0.02 0.70±0.04 0.67±0.02 

T2: Vitamin E dosage 3000 IU/cow 0.77±0.04 0.72±0.02 0.65±0.02 
T3: 5mg/cow Nano Selenium dosing 0.80±0.05 0.70±0.00 0.63±0.03 

T4: Dosing of vitamin E and Selenium nanoparticles in the amount 
of 3000 IU/cow and 5 mg/cow, respectively 0.72±0.02 0.64±0.02 0.60±0.00 

Significant level 0.261 0.246 0.210 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 

 
The Percentage of non-fat Solids in Milk 
Table 5 is showed. Effect of dosing vitamin E and selenium 
nanoparticles on the percentage of non-fat solids in the milk 
of Holstein cows, and the table shows that there are 
significant differences between the transactions during two 
months after birth in the percentage of non-fat solids, as it 
shows that the treatment T1 has increased significantly and 
recorded the highest percentage of non-fat solids amounting 
to 9.00% compared to the dosing treatment T4, which 
recorded a percentage of non-fat solids in milk amounting to 
8.16%, while it is noted that the treatment T2 and T3 have 
recorded a significant increase compared to treatment T4, 
amounting to 8.42 and 8.43%, respectively, while no 
significant differences were observed at ten days from birth 

and a month after birth, but an arithmetic rise of 10 is noted 
The days after delivery of the dosing T2 and T3 treatment, 
which recorded the highest percentage of non-fat solids at 
9.97 and 10.03%, respectively, the dosing T4 treatment 
recorded a value of 9.28%, while the T1 transaction recorded 
the lowest value compared to all dosing Treatments at 9.25%, 
an arithmetic increase was also observed in the two months 
after delivery for the T2 transaction, which amounted to 
9.24% and the dosing T2 and T3 Treatments reached 8.46 and 
8.44%, respectively, while Treatments T1 recorded a value of 
9.20%. The results did not agree with the findings of Kay et 
al. (2005) [34] when adding vitamin E in an amount of 10,000 
IU/cow on a daily basis during a period of 21 days after birth 
in Holstein-Frisian dairy cows, the results also did not agree 
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with the findings of Khalifa et al. (2016) [33] injection of 10 ml 
of vitamin E and selenium mixture, as each 1 ml of the 
mixture contains vitamin E in an amount of 150 ml acetate 

and selenium in an amount of 1.67 mg Sodium selenite as an 
inorganic substance was injected into cows once every two 
weeks and for 60 days. 

 
Table 5: Effect of dosing vitamin E and selenium nanoparticles two months before and after birth on the percentage of non-fat solids in milk% 

of Holstein cows (mean ± standard error) 
 

Duration Treatments 10 Days from Birth A Month after Birth Two Months after Birth 
T1: Control without dosing 9.25±0.38 9.20±0.43 9.00±0.19a 

T2: Vitamin E dosage 3000 IU/cow 9.97±0.68 9.42±0.41 8.42±0.11ab 
T3: 5mg/cow Nano Selenium dosing 10.03±0.74 8.46±0.20 8.43±0.58ab 

T4: Dosing of vitamin E and Selenium nanoparticles in the 
amount of 3000 IU/cow and 5 mg/cow, respectively 9.28±0.24 8.44±0.26 8.16±0.08b 

Significant level 0.74 0.20 0.071 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 

 
Milk Density 
Table 6. It showed Effect of vitamin E and selenium 
nanoparticle dosing on the milk density of Holstein cows and 
notes that there are significant differences between the 
Treatments two months after birth, as transaction T1 recorded 
the highest value in milk density of 1.031 g/cm3, while all the 
addition coefficients (T2 vitamin E dosing Treatments, T3 
selenium nanoparticle dosing Treatments, T4 vitamin E and 

selenium nanoparticle dosing transaction) had similar values 
recorded a slight decrease in milk density of 1.028, 1.028, 
1.026 g/cm3, respectively, within ten days after delivery and a 
month after delivery, no significant differences were observed 
between all the coefficients. Also, all Treatments recorded 
similar ratios in the remaining periods, this may be due to the 
fact that when production decreases, the intensity increases. 

 
Table 6: Effect of dosing vitamin E and selenium nanoparticles two months before and after birth on the milk density (g/cm3) of Holstein cows 

(mean ±standard error) 
 

Duration Treatments 10 Days from Birth A Month after Birth Two Months after Birth 
T1: Control without dosing 1.031±0.001 1.031±0.001 1.031±0.000a 

T2: Vitamin E dosage 3000 IU/cow 1.032±0.003 1.031±0.000 1.028±0.001b 
T3: 5mg/cow Nano Selenium dosing 1.035±0.003 1.031±0.000 1.028±0.000b 

T4: Dosing of vitamin E and Selenium nanoparticles in the amount of 
3000 IU/cow and 5 mg/cow, respectively 1.032±0.000 1.029±0.000 1.026±0.000b 

Significant level 0.833 0.284 0.001 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 

 
Degree of Immobilization 
Table 7 showed Effect of dosing vitamin E and selenium 
nanoparticles two months before and after birth in the 
freezing point of milk for Holstein cows, as it was noted that 
there were no significant differences between the Treatments 
in all months of the experiment in freezing point, but an 
arithmetic increase was observed for Treatment T2, which 
recorded the highest freezing point value of 0.670-compared 
to the dosing Treatments T3 and T4, which recorded a clear 
decrease of 0.429-and 0.477-respectively, while Treatment T1 
recorded a slight decrease compared to Treatment T2, 

reaching 0.601-for 10 days after delivery. During the month 
after the birth, an arithmetic increase is observed for the T2 
Treatments, where a value of 0.615 was recorded-on all 
dosing Treatments T3 and T4 amounted to 0.549-and 0.541-
respectively, in addition to the T1 Treatment without dosing 
amounted to 0.593-, as for the two-month period after the 
birth, it is noted that all dosing Treatments T2, T3 and T4 
recorded a convergent arithmetic increase of 0.542-and 539-
0.And 0.521-respectively, in addition to the T1 Treatment, 
which registered a slight increase of 0.587 – 

 
Table 7: Effect of dosing vitamin E and selenium nanoparticles two months before and after birth on the freezing point(-C degree) of milk for 

Holstein cows (mean ± standard error) 
. 

Duration Treatments 10 Days from Birth A Month after Birth Two Months after Birth 
T1: Control without dosing 0.601±0.028 0.593±0.033 0.587±0.019 

T2: Vitamin E dosage 3000 IU/cow 0.670±0.047 0.615±0.038 0.542±0.014 
T3: 5mg/cow Nano Selenium dosing 0.429±0.183 0.549±0.008 0.539±0.045 

T4: Dosing of vitamin E and Selenium nanoparticles in the amount 
of 3000 IU/cow and 5 mg/cow, respectively 0.477±0.104 0.541±0.023 0.521±0.010 

Significant level 0.479 0.393 0.264 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 
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Concentration of Vitamin E and Nano-selenium in Milk 
It can be seen from Table 8. The presence of significant 
differences between the coefficients in the concentration of 
vitamin E in milk, as the treatment of dosing the mixture of 
vitamin E and nano-selenium exceeded and was 2.89 Ppm on 
all Treatments, as well as the treatment of dosing vitamin E 
surpassed the two Treatments (control, nano-selenium 
dosing), but no significant differences were observed between 
the treatment of control and nano-selenium dosing, as for the 
concentration of nano-selenium, the treatment of dosing the 
mixture of vitamin E and nano-selenium also exceeded, as it 
was 4.05 Ppm on all Treatments (control without dosing, 
vitamin E supplementation treatment) while no significant 
differences were observed between the control treatment and 
the Dosing of vitamin E, the reason for this may be attributed 
to vitamin E and selenium, which work synergistically in 
maintaining the body's condition as an antioxidant, which 
increased their concentration in milk for the T4 treatment, and 
dosing of vitamin E or selenium nanoparticles for cows 
increased the absorption of these elements in the body and 
increased the utilization of these elements and thus increased 
their concentration secreted in milk, which increased the 

nutritional value of that milk produced. 
Also, some sources indicated that feeding cows with 
Selenium resulted in an increase in Se concentrations in blood 
and milk (Seboussi et al., 2016 [38]; Sun et al., 2017 [39]; Sun 
et al., 2019) [37]. These results are consistent with what Kay et 
al. (2005) [34] reached when supplementing vitamin E in an 
amount of 10,000 IU/cow on a daily basis for a period of 21 
days after birth in Holstein-Frisian dairy cows. The results 
were consistent with the findings of Meglia et al. (2006) [40] 
when vitamin E was dosed at an amount of 1000 IU/day for 
three weeks before delivery and 14 days after delivery in 
dairy cows. The results also agreed with the findings of Han 
et al (2021) [41,20] when treating feed at two levels, the first 
treatment is a control treatment without addition and the 
second treatment is the addition of nano-Se selenium in an 
amount of 0.30 mg/kg feed in the milk of dairy Holstein cows 
during 30 days of the milk production period. I also agreed 
with what Netto et al. (2022) [42] came up with when adding a 
mixture of selenium in an amount of 2.5 mg/kg dry matter and 
vitamin E in an amount of 1000 IU/cow to the hangover of 
Holstein cows on a daily basis during the 12-week period of 
milk production. 

 
Table 8: Effect of vitamin E and nano-selenium dosing of Holstein cows on the concentration of vitamin E and selenium in milk Ppm (mean ± 

standard error) 
 

Duration Treatments Concentration of Vitamin E Ppm Selenium Concentration Se Ppm 
T1: Control without dosing 0.94±0.02 c 1.98±0.06c 

T2: Vitamin E dosage 3000 IU/cow 2.43±0.08 b 2.06±0.02c 
T3: 5mg/cow Nano Selenium dosing 1.08±0.00 c 3.18±0.05b 

T4: Dosing of vitamin E and Selenium nanoparticles in the amount 
of 3000 IU/cow and 5 mg/cow, respectively 2.89±0.01 a 4.05±0.03a 

Significant level 0.000 0.000 
*Averages with different letters within the same column differ from each other significantly at a probability level of 0.05 according to the 
Duncan multi-range test. 

 
References 
1. Simo D, Mura L, Buleca J. Assessment of milk 

production competitiveness of the Slovak Republic 
within the EU-27 countries. Agric. Econ. Czech Repub. 
2016; 62:482-492. 

2. Gulseven O, Wohlgenant M. What are the factors 
affecting the consumers’ milk choices? Agric. Econ. 
Czech Repub. 2017; 63:271-282. 

3. Stellato G, Utter DR, Voorhis A, De Angelis M, Eren 
AM, Ercolini D. A Few Pseudomonas Oligotypes 
Dominate in the Meat and Dairy Processing 
Environment. Front Microbiol. 2017; 8:264. DOI: 
10.3389/fmicb.2017.00264. 

4. Aykın-Dinçer E, Erbaş M. Quality Characteristics of 
Cold-dried Beef Slices. Meat Sci. 2019; 155:36-42. DOI: 
10.1016/j.meatsci.2019.05.001. 

5. Liao S, Omage SO, Börmel L, Kluge S, Schubert M, 
Wallert M, Lorkowski S. "Vitamin E and Metabolic 
Health: Relevance of Interactions with Other 
Micronutrients" Antioxidants. 2022; 11(9):1785. 
https://doi.org/10.3390/antiox11091785. 

6. Qian W, Yu H, Zhang C, Zhang H, Fu S, Xia C. Plasma 
Proteomics Characteristics of Subclinical Vitamin E 
Deficiency of Dairy Cows During Early Lactation. Front. 
Vet. Sci. 2021; 8:723898. doi: 
10.3389/fvets.2021.723898. 
 
 
 

7. Weiss WP. A. 100-Year Review: From ascorbic acid to 
zinc-mineral and vitamin nutrition of dairy cows. J Dairy 
Sci. 2017; 100:10045. doi: 10.3168/jds.2017-12935. 

8. Naderi M, Keyvanshokooh S, Salati AP, Ghaedi A. 
Proteomic analysis of liver tissue from rainbow trout 
(Oncorhynchus mykiss) under high rearing density after 
administration of dietary vitamin E and selenium 
nanoparticles. Comp Biochem Physiol D Genomics 
Proteomics. 2017; 22:10-9. doi: 
10.1016/j.cbd.2017.02.001 

9. Huang Z, Liu Y, Qi G, Brand D, Zheng SG. Role of 
Vitamin A in the Immune System. J. Clin. Med. 2018; 
7:258. 

10. Zingg JM. Vitamin E: Regulatory Role on Signal 
Transduction. IUBMB life. 2019; 71:456-478. 

11. Ungurianu A, Zanfirescu A, Nitulescu G, Margină D. 
Vitamin E beyond Its Antioxidant Label. Antioxidants. 
2021; 10:634. 

12. Pecora F, Persico F, Argentiero A, Neglia C, Esposito S. 
The Role of Micronutrients in Support of the Immune 
Response against Viral Infections. Nutrients. 2020; 
12:3198. 

13. Linneberg A, Kampmann FB, Israelsen SB, Andersen 
LR, Jørgensen HL, Sandholt H, Jørgensen NR, Thysen 
SM, Benfield T. The Association of Low Vitamin K 
Status with Mortality in a Cohort of 138 Hospitalized 
Patients with COVID-19. Nutrients. 2021; 13:1985. 
 
 

https://alladvancejournal.com/


 

21 

https://alladvancejournal.com/ International Journal of Advance Studies and Growth Evaluation 

14. Dharmalingam K, Birdi A, Tomo S, Sreenivasulu K, 
Charan J, Yadav D, Purohit P, Sharma P. Trace Elements 
as Immunoregulators in SARS-CoV-2 and Other Viral 
Infections. Indian J. Clin. Biochem. 2021; 36:416-426. 

15. Ahmadi M, Ahmadian A, Poorghasemi M, Makovicky P, 
Seidavi A. Nano-selenium affects on duodenum, 
jejunum, ileum and coloncharacteristics in chicks: An 
animal model. Int. J. Nano Dimens. 2018; 10(2):225-229. 

16. Ahmadi M, Poorghasemi M, Seidavi A, Hatzigiannakis 
E, Milis C. An optimum level of nano-selenium 
supplementation of a broiler diet according to the 
performance, economical parameters, plasma constituents 
and immunity. J. Elementol. 2019; 25(3):1178-1198. 

17. Pan Y, Wang Y, Lou S, Wanapat M, Wang Z, Zhu W, 
Hou F. Selenium supplementation improves nutrient 
intake and digestibility, and mitigates CH4 emissions 
from sheep grazed on the mixed pasture of alfalfa and tall 
fescue. J. Anim. Physiol. Anim. Nutr. 2021; 105:611-
620. 

18. Kojouri G, Arbabi F, Mohebbi A. The effects of selenium 
nanoparticles (SeNPs) on oxidant and antioxidant 
activities and neonatal lamb weight gain pattern. Comp 
Clin Pathol. 2020; 29(2):369-374. 

19. Nabi F, Arain MA, Hassan F, Umar M, Rajput N, 
Alagawany M, Syed SF, Soomro J, Somroo F, Liu J. 
Nutraceutical role of selenium nanoparticles in poultry 
nutrition: a review. World's Poult Sci J. 2020; 76(3):459-
471. 

20. Han L, Pang K, Fu T, Phillips CJC, Gao T. Nano-
selenium supplementation increases selenoprotein (Sel) 
gene expression profiles and milk selenium concentration 
in lactating dairy cows. Biol Trace Elem Res. 2021; 
199(1):113-119. 

21. Amlan P, Lalhriatpuii M. Progress and prospect of 
essential mineral nanoparticles in poultry nutrition and 
feeding-a review. Biol Trace Elem Res. 2020; 
197(1):233-253. 

22. Abdelnour SA, Alagawany M, Hashem NM, Farag MR, 
Alghamdi ES, Hassan FU. et al. Nanominerals: 
Fabrication Methods, Benefits and Hazards, and Their 
Applications in Ruminants with Special Reference to 
Selenium and Zinc Nanoparticles. Animals. 20121; 
11(7): 1916; https://doi.org/10.3390/ani11071916. 

23. Bordignon R, Volpato A, Glombowsky P, Souza CF, 
Baldissera MD, Secco R. Nutraceutical effect of vitamins 
and minerals on performance and immune and 
antioxidant systems in dairy calves during the nutritional 
transition period in summer. J. Therm. Biol. 2019; 
84:451-459. 

24. Volpato A, Da Silva AS, Crecencio RB, Tomasi T, 
Fortuoso BF, Ribeiro MP, Morsch VM. A prophylactic 
protocol to stimulate the immune response also control 
infectious disease and, consequently, minimizes diarrhea 
in newborn heifers. Microb. Pathog. 2018; 121:262-268. 

25. Abuelo A, Joaquín H, José LB, Cristina C. Redox 
Biology in Transition Periods of Dairy Cattle: Role in the 
Health of Periparturient and Neonatal Animals. 
Antioxidants. 2019; 8:20. 
 
 
 
 
 
 
 

26. Santhosh KS, Samydurai P, Ramakrishnan R, Nagarajan 
N. Polyphenols, Vitamin-E Estimation and In Vitro 
Antioxidant Activity of Adiantum Capillus-Veneris. 
International Journal of Innovative Pharmaceutical 
Research. 2013; 4(1):258-262. 

27. APHA (American Public Health Association). Standard 
Methods for the Examination of Water and Wastewater 
23th Edition, 800 I Street, NW, Washington DC, USA, 
2017. 

28. Weiss WP, Wyatt DJ. Effect of Dietary Fat and Vitamin 
E on α-Tocopherol in Milk from Dairy Cows. Journal of 
Dairy Science. 2003; 86(11):3582-3591. 
https://doi.org/10.3168/jds.S0022-0302(03)73964-2 

29. Santoshi P, Oberoi PS, Alhussien MN, Dang AK. 
Combined effect of trisodium citrate and vitamin E 
supplementation during the transition period on body 
weight and other production parameters in Sahiwal cows. 
Indian J Dairy Sci. 2018; 71(1):78-83. 

30. Wu Z, Yongqing G, Jiahao Z, Ming D, Zhenyu X, 
Haoming X, Dewu L, Baoli S. "High-Dose Vitamin E 
Supplementation Can Alleviate the Negative Effect of 
Subacute Ruminal Acidosis in Dairy Cows" Animals. 
2023; 13(3):486. https://doi.org/10.3390/ani13030486. 

31. Bagnicka E, Kościuczuk EM, Jarczak J, Jóźwik A, 
Strzałkowska N, Słoniewska D, Krzyżewski J. The effect 
of inorganic and organic selenium added to diets on milk 
yield, milk chemical and mineral composition and the 
blood serum metabolic profile of dairy cows. Animal 
Science Papers and Reports. 2017; 35(1):17-33. 

32. Ianni A, Bennato F, Martino C, Innosa D, Grotta L, 
Martino G. Effects of selenium supplementation on 
chemical composition and aromatic profiles of cow milk 
and its derived cheese. J. Dairy Sci. 2019; 102, 6853-
6862. 

33. Zhang ZD, Wang C, Du HS, Liu Q, Guo G, Huo WJ, 
Zhang J, Zhang YL, Pei CX, Zhang SL. Effects of 
sodium selenite and coated sodium selenite on lactation 
performance, total tract nutrient digestion and rumen 
fermentation in Holstein dairy cows. Animal, 2020, 1-9. 
doi:10.1017/S1751731120000804. 

34. Kay JK, Roche JR, Kolver ES, Thomson NA, Baumgard 
LH. A comparison between feeding systems (pasture and 
TMR) and the effect of vitamin E supplementation on 
plasma and milk fatty acid profiles in dairy cows. Journal 
of Dairy Research. 2005; 72(3):322-332. 
doi:10.1017/S0022029905000944. 

35. Khalifa HH, Safwat MA, El Sysy MAI, Al-Metwaly MA. 
Effect of selenium and vitamin E supplementation as a 
nutritional treatment for some physiological and 
productive traits of Holstein dairy cows under Egyptian 
summer conditions. J. Egypt. Acad. Soc. Environ. 
Develop. 2016; 17(1):97-113. 

36. Sapkota D. Selenium and Vitamin E Deficiency In 
Animals. The Blue Cross. 2020; 16:75-79. 

37. Sun LL, Gao ST, Wang K, Xu JC, Sanz-Fernandez MV, 
Baumgard LH, Bu DP. Effects of source on 
bioavailability of selenium, antioxidant status, and 
performance in lactating dairy cows during oxidative

https://alladvancejournal.com/


 

22 

https://alladvancejournal.com/ International Journal of Advance Studies and Growth Evaluation 

 stress-inducing conditions. J Dairy Sci. 2019; 
102(1):311-319. https://doi.org/10.3168/jds.2018-14974 

38. Seboussi R, Tremblay GF, Ouellet V, Chouinard PY, 
Chorfi Y, Belanger G, Charbonneau E. Selenium-
fertilized forage as a way to supplement lactating dairy 
cows. J Dairy Sci. 2016; 99(7):5358–5369. 
https://doi.org/10.3168/jds.2015-10758 

39. Sun P, Wang J, Liu W, Bu DP, Liu SJ, Zhang KZ. 
Hydroxy-selenomethionine: a novel organic selenium 
source that improves antioxidant status and selenium 
concentrations in milk and plasma of mid-lactation dairy 
cows. J Dairy Sci. 2017; 100(12):9602–9610. 
https://doi.org/10.3168/jds.2017-12610 

40. Meglia GE, Jensen SK, Lauridsen C, Waller KP. A-
Tocopherol concentration and stereoisomer composition 
in plasma and milk from dairy cows fed natural or 
synthetic vitamin E around calving. Journal of Dairy 
Research. 2006; 73(2):227–234. 
doi:10.1017/s0022029906001701. 

41. Han L, Pang K, Fu T, Phillips CJC, Gao T. Nano-
selenium Supplementation Increases Selenoprotein (Sel) 
Gene Expression Profiles and Milk Selenium 
Concentration in Lactating Dairy Cows. Biological Trace 
Element Research. 2021; 199:113-119. 

42. Netto AS, Silva TH, Martins MM, Vidal AMC, Salles 
MSV, Roma Júnior LC, Zanetti MA. Inclusion of 
Sunflower Oil, Organic Selenium, and Vitamin E on 
Milk Production and Composition, and Blood Parameters 
of Lactating Cows. Animals. 2022; 12(15):1968. 
https://doi.org/10.3390/ani12151968. 

https://alladvancejournal.com/

