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ABSTRACT

The study was conducted to investigate the effect of nano selenium on feed utilization of
ration containing a high ratio of wheat bran. Fifteen Awassi ewes were used with an average
body weight of 51.58 + 1.71 kg and age ranged between 3-4 years. The ewes were distributed
into three groups, five in each. Through the study that lasted 72 days, ewes were fed with a
restricted amount of feed, 1.5 kg of dry matter per day. The first group (control) was fed a diet
high in barley grains with an optimal ratio of wheat bran (17%), while ewes in the second and
third groups were fed with diets higher in wheat bran (37%) with a dosage 0.3 mg nano-
selenium/ewe for ewes in third group. The results indicated that increasing the wheat bran
ratio in the ewe diet led to a significant decrease (P<0.05) in milk production in the second
group 301.71 g/day, as compared to the control 390 g/day. The addition of selenium led to an
improve milk production which reached to 455.15 g with a difference of 16.71%, as compared
to the control. In general, milk composition of fat, protein, lactose, and solid non-fat were not
affected significantly by treatments. However, the somatic cell count was significantly lower
in the second period of the study in the second and third groups as compared to the control.
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INTRODUCTION alternative feeds are a good choice for the
breeders. Spelled wheat bran produced

Milk composition and body weight from grain processing is an essential

of ewes are usually affected by nutrition component in the diet of animals and one
and additives to the diet (Saadi and Hasan of the most exploited feed alternatives in
2019; Mustafa et al., 2023; Saadi et al., this area. The percentage of its use in diets
2024). To achieve the goal of animal may reach 50%, because its cost is about
rearing which is represented by the 60-70% of the grains. Wheat bran contains
economic return from milk yielded after a good percentage of protein up to 17%,
weaning lambs or solding animals, feeding high in fiber, as its content of neutral
costs should be lowered because it equals detergent fiber (NDF) is 42.5% and acid
about two-thirds of breeding. Cheap detergent fiber (ADF) is 15.5% (National
Research Council, 2007). The benefit of
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increase in the production of acetate in the

rumen (Adesogan et al., 2019). But in fact,

these desired benefits of using wheat bran
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are not achieved for several reasons,
related to the nature of the wheat bran
contents from some active compounds
(Satinder Kaur et al., 2011). Wheat bran
contains anti-nutrients such as glutens, B-
glucans and phenols, and that high
concentrations can reduce the digestion
and absorption of protein and starch in the
gut (Hesselman and Aman, 1986).
Although bacteria, protozoa and fungi in
the rumen play a major role in removing
these substances that reduce feed
utilization (Wang and McAllister, 2002),
the deterioration or negative impact on
production continues (Abdullah et al.,
2019). This problem is not related to a
specific feed material, but it is a general
problem in animal nutrition. For treating
this nutrition problem, enzymes were
added to the feed to improve digestion,
absorption and support more nutrients for
production (Liang et al., 2022). On the
other hand, for the purpose of enhancing
the efficiency of the use of feed materials
containing high fiber content, there is a
need to provide a suitable environment for
microorganisms in the rumen to work
effectively and increase the produced
microbial protein (Ban and Guan, 2021).
This is usually done through the use of
classic additives such as buffers and yeast
that activate microorganisms in the rumen
(Soltan and Patra, 2021). It has been noted
through previous studies that selenium has
an important role in improving rumen
fermentations, microbial activity and
digestion (Shi et al., 2011; Xun et al.,
2012). Also, it was shown that pregnant
animals are susceptible to diseases as a
result of low immunity due to metabolic
stress, and milk gland is often the most
vulnerable part of the body to infections
(Tufekci and Sejian, 2023), which leads to
a decrease or cessation of the animal
production. These problems can be treated
or avoided by supporting the animal’s diet
with nano selenium, which leads to
improving the animal's immunity and
maintain the integrity of the milk gland
and the quality of the milk produced due to
the transfer of selenium to milk, which is
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an important factor to promote the health
of newborns that get milk or even the
health of humans consuming milk
(Novoselec et al., 2018). According to the
data mentioned above, this study was
designed to investigate the effect of
supplementation of Awassi ewes with nano
selenium, along with a diet high in wheat
bran, on milk yield and composition.

MATERIALS AND METHODS

This study was conducted in the animal
field at the Department of Animal
Production / College of Agriculture and
Forestry / University of Mosul. Fifteen
Awassi ewes were used with an average
initial weight of 51.58 + 1.71 kg and their
ages ranged between 3-4 years. At the
beginning, ewes' weight was recorded and
milk yield was determined for two
sequence days, then according to that ewes
were distributed into three homogenized
groups, five ewes in each group. Ewes
were fed gradually for 10 days as an
adaptation period, and through study
period which lasted 72 days feed intake
was restricted to 1.5 kg dry matter
concentrate feed per ewe in each group and
the roughage feed (wheat straw) was
offered by quantity 0.5 kg/ewe/day. the
first group (control) was fed on a diet
containing high barley grains and a
suitable proportion of wheat bran (17%)
(National Research Council, 2007). The
second and third groups ewes were fed a
diet that contained less barley and higher
percent of wheat bran (37%). In addition,
ewes in the third group was supplemented
daily with 0.3 mg/ewe of nano-selenium
(purity of 99.9% and a size of less than 80
nm and manufactured by (NANOSHEL
LLC Wilmington DE- 19808 United
States). The guantity of nano selenium was
dissolved with 5 ml distilled water then
was adminstered after the morning meal.
Concentrate and roughage feed was
provided twice daily, the first meal at
08:00 am and the second at 04:00 pm.
Also, fresh water and mineral salt were
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offered continuously for the animals. In
addition, all ewes were grazed daily for 3
hr. in alfalafa artificial pasture near the
animal pens. For measuring milk
production, lambs were isolated for 12 hr,
then ewes were milked in the morning,
weighed using an electronic scale. A
sample of milk was transferred in a 50 ml
plastic container directly to the laboratory.

The amount of milk was multiplied by (x2)
to calculate the produced milk within 24
hours. Fresh milk samples were analyzed
directly to determine their protein, fat, non-
fat solids and lactose using the (Milk Scan
Lacto device). Somatic cells were
determined using (Mini Milk Analyzer-
Somatos) system.

Table 1: Components and chemical composition of the concentrated feed.

Wheat bran groups

Feedstuffs Control Group - Selenium +Selenium
Nanoparticles Nanoparticles
Crushed barley 68.75 50 50
Wheat bran 17 37 37
Soybean meal 11 10 10
Urea 0.75 0.5 0.5
salt 1 1 1
Limestone 1 1 1
Sodium bicarbonate 0.5 0.5 0.5

Chemical analysis based on dry matter%

Dry matter 90.98 91.12
Ash 5.75 6.05
crud protein 16.01 16.40
crud fiber 7.20 7.89
Ethar extract 1.54 1.75
Nitrogen free extract 54.36 52.24
Metabolic energy Mj/ kg 10.35 10.15

Chemical analysis of the components of the concentrated feed according to (AOAC, 2000),
the energy value of the concentrate feed was calculated according to (MAFF 1975).

Statistical Analysis

The data were statistically analyzed by
computer using complete randome designe
(CRD), the significance differences
between groups were determined using
(Duncan, 1955).

RESULTS

The results in Table (2) indicate that the
average final weight of ewes at the end of
the study period was close between groups
53.15, 52.19 and 52.23 kg, respectively.
The amount of dry matter of concentrated
feed intake was 1.50 kg/ewe per day and
roughage feed (wheat straw) was 0.5
kg/day.

Table 2: Effect of wheat bran and nano selenium on ewes weights.

Wheat bran groups

Traits Fégztng:glt;p - Selenium + Selenium
Nanoparticles Nanoparticles
initial weight(kg) 51+3.11 51.37+£3.07 52.03+£2.94
Final weight (kg) 53.15+3.18 52.19+3.34 52.23+3.34
Concentrated feed intake 1,500 1,500 1500
(kg) dry matter
Roughage feed intake (kg) 0.500 0.500 0.500
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The milk yield was compared between the 3
groups during the experiment duration, 72
days, which was further divided into 3
consecutive periods (Table 3). Although
milk production did not differ significantly
between groups in the first period (1-24
days) 255, 285 and 324 g/day, there was an
increase of about 13% and 30.98% in the
second and third groups, as compared to the
control. During the second period (24-48
days) the adverse effect of wheat bran on
ewe performance was clear, where milk
yield was decreased to 354 g/day, as
compared to the control (446 g/day) and
significantly (P<0.05) decreased when
compared to G3 supplemented with nano
selenium (509 g/day). This effect continued
during the third period (48-72 days), where
the milk production decreased (P<0.05) in
the ewes fed with high wheat bran (259

g/day), as compared to other groups 415
and 480 g/day.

The mean of total milk production during
the study (1-72 days) illustrates that feeding
a diet containing high wheat bran led to a
significant (P<0.05) decrease in milk
production to 301g/day as compared to the
control (low wheat bran) 390 g/day,
although the ewes in the two groups eat the
same quantity of energy and protein.
Moreover, the ewes fed a combination of a
high wheat bran diet with nano selenium
can improve the mean milk production to
455 g/day which represents about 151% of
the high wheat bran diet alone. The
supplementation with nano selenium leads
to enhanced milk production by 16% more
than the control.

Table 3: The effect of wheat Bran and nano selenium on milk production.

Wheat bran groups

Milk production / Period First group - Selenium + Selenium
(control) . .
Nanoparticles Nanoparticles
The first period (1-24 days) 255+23.09 285+38.68 324490.06
The second period (24-48 days) 446+31.97 ab 354+41.21 b 509+31.48 a
The third period (48-72 days) 415+41.01 a 259.6+27.57 b 480+23.39 a
The entire period (1-72 days) 390+28.95 a 301.76+£22.86 b 455,15+30.86 a

Different letters within the same row were significantly different (P<0.05).

The results in Table (4) indicate that milk
fat was 5.08, 6.08 and 4.15% during the
first period. The differences in milk fat
were significant, and a higher percentage
was recorded in the milk of the second
group with a significant (P<0.05) increase,
as compared to other groups. Whereas the

lowest significant (P<0.05) percentage was
in the third group, compared to the control.
Milk fat in the second and third periods was
not affected significantly between groups.
Also, no significant differences were found
between groups in the mean milk fat during
periods 1-72 days.

Table 4: The effect of wheat bran and nano selenium on milk fat.

Wheat bran groups

Milk fat % / Period First group ~Selenium + Selenium
(control) . X
Nanoparticles Nanoparticles
The first period (1-24 days) 5.08+0.26 b 6.08+0.06 a 4.15+0.38 ¢
The second period (24-48 days) 4.84+0.14 5.44+0.40 5.38+0.34
The third period (48-72 days) 3.4420.45 3.02a0.36 3.7+0.51
The entire period (1-72 days) 4.36a0.27 4.65a0.42 4.45+0.31

Different letters horizontally indicate significant differences (P<0.05).

The results of the statistical analysis in
Table (5) showed that lactose percent in the
first period was close between the first and

second groups 452 and 4.55%,
respectively. These values were less
(P<0.05) than that of the third group 4.82%.
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Except for the first period, no significant and third periods 4.93, 5.08, 4.80 and mean
differences were found between groups in lactose values during 1-72 days of study
the second period 5.01, 4.62, and 4.77% 480, 4.78, and 4.79%, respectively.

Table 5: Effect of wheat bran and nano selenium on milk lactose.

Wheat bran groups

First group

Milk lactose/period (control) - Selenigm +Se|eniqm
Nanoparticles Nanoparticles
The first period (1-24 days) 4.52+0.13 b 4.55+0.04 ab 4.82+0.02 a
The second period (24-48 days) 5.01+0.13 4.62+0.31 4.77+0.08
The third period (48-72 days) 4.93+0.07 5.08+0.10 4.80+0.08
The entire period (1-72 days) 4.86+0.08 4.78+0.13 4.79+0.04

Different letters horizontally indicate significant differences (P<0.05).

The results of the statistical analysis in percentage during the second period of the
Table (6) showed a significant increase in study were not significant 5.29%, 4.89%,
the percentage of milk protein in the third and 5.04%, respectively. And so during the
group 5.09%, as compared to the control third period 5.20%, 5.36% and 5.07%,
4.77%, but not significantly in the second respectively. Similarly, in the mean value
group 4.82%. On the other hand, we found of protein through the entire period was
that the differences between the protein 5.04%, 5.05% and 5.06%, respectively.

Table 6: Effect of wheat bran and nano selenium on milk protein.

Wheat bran groups

. . . First grou -
Milk Protein/period (cong'][rol)p N- Selenlqm +Selenium Nanoparticles
anoparticles
The first period (1-24 days) 4.77+£0.14 b 4.82+0.04 ab 5.09+0.02 a
The second period (24-48 days) 5.29+0.14 4.89+0.33 5.04+0.09
The third period (48-72 days) 5.20+0.08 5.36+0.11 5.07+0.09
The entire period (1-72 days) 5.14+0.08 5.05+0.14 5.06+0.04
Different letters horizontally indicate significant differences (P<0.05).
The non-fat solids in milk showed a Somatic cell count in milk
significant superiority (P<0.05) in G3 of During the first period (1-24 days), the
ewes that were fed the diet containing high number of somatic cells was close between
wheat with nano selenium (10.75%), as the experimental treatments (822.6, 984.05
compared to the control (10.05%) and to and 888.8 x10° cells/ml), respectively
the ewes fed with high wheat bran only, (Table 7). Also, in the second period, the
10.13%. Similar to other milk ingredients, differences were non-significant (382.64,
the proportion of solid non-fat did not 3904 and 321.74 x10° cells/ml),
differ significantly between the respectively. During the third period, the
experimental groups during the second number of somatic cells were significantly
period 11.17%, 10.30% and 10.79%, low (P<0.05) in the second and third
respectively, the third period 10.99%, groups (229.66 and 252.12 x10° cells/ml)
11.34% and 10.71%, respectively. The compared to the control (577.4 x10°
same for the mean solid non-fat percentage cells/ml). The mean somatic cell count in
1-72 days 10.85%, 10.66% and 10.75% the entire period was lower in the milk of
respectively. ewes fed with high wheat bran in the ration

465 and 425 x10% as compared to high
grain diet 559.07 x10° cells/ml.
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Table 7: Effect of wheat bran and nano selenium on somatic cell count in milk.

Wheat bran groups

Somatic cell count/period First group - Selenium +Selenium
(control) . .
Nanoparticles Nanoparticles
The first period (1-24 days) 822.6+216.15 984.05+297.88 888.8+195.6
The second period (24-48 days) 382.64+47.71 390.4+42.90 a 321.74+34.96
The third period (48-72 days) 577.4+53.57 a 229.66+33.66 b 252.12+37.89 b
The entire period (1-72 days) 559.07+69.28 465.75+104.54 425.82+85.13

Different letters horizontally indicate significant differences (P<0.05).

DISCUSSION

The results in Table (2) showed no
significant effect of ration on ewes' weight,
similar to the studies in goats (Marcos et
al., 2020) and dairy cows (Kaltenegger et
al., 2020). It has been observed that the use
of a mixture of cereal and citrus processing
residues did not lead to significant
differences in body weight (Ibafiez-Forés
et al., 2023). Similarly (Kasim et al., 2023)
showed that selenium added to ewes diets
did not lead to significant differences in
body weight.

From the results of milk production in
Table (3) during the first period of milk
production, there were no significant
differences between the groups, while
decreased significantly in ewes fed with
high wheat bran during other periods of the
study. Wheat bran may have a negative
effect on the digestion and absorption of
protein and some mineral elements such as
calcium, magnesium and iron (Igbal et al.,
2022). The results obtained in this study
were consistent with previous studies
(Fegeros et al.,1995; Gaillard et al., 2017,
Aloueedat et al., 2019), who reported a
decrease in milk production with the
addition of grain processing residues or
other processing residues as an alternative
to grains in diets, despite the energy and
protein values are similar to the diet. On
the contrary, some researchers (Marcos et
al., 2020; Whelan et al., 2017; Condren et
al., 2019; Al zubadi et al., 2023) found an
arithmetic or significant improvement in
milk  production with feeding feed
substitutes for cereals. In this regard, a

328

similar study on lambs that were fed high
levels of bran lead to a significant decrease
in weight gain due to its effect on the
rumen (Islam and Khan, 2021; (Abdullah
et al., 2019). Moreover, replacing spelled
bran with rice bran led to an improvement
in lambs' growth performance (Bishwass et
al., 2023). Also, the increase in the wheat
bran, A significant decrease in dry matter
and fiber contents of cattle meat (Friedt et
al., 2014). Regarding the effect of
selenium,  many  studies  reported
significantly improved milk production
after addition of selenium or nano
selenium to diets compared to control
(Abdullah et al., 2019; Zhang et al., 2020;
Gaafar et al., 2021; Khalil et al., 2023).

The results in Table (4) indicate that the
percentage of milk fat improved in the
second group fed high wheat bran. This
may be due to the increase in its fiber
content, activating the metabolic pathways
in the rumen to the produce more acetic
acid, which is a main source for the
production of 50% of fat in milk (Murphy,
2000; Mustafa et al., 2023).

The results of the statistical analysis in
Table (5) show a significant effect of the
diet on the lactose percentage in the first
period of the study, While the differences
between groups for other periods were
significant.

The results of the statistical analysis in
Table (6) indicated a significant increase in
the percentage of milk protein in favor of
the high wheat bran group and selenium in
the third group during the first period of
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the study only, and the reason for that is
not clear. This could be attributed to a
positive effect of the nano selenium.
However, this effect was not continued in
the following periods.

We noticed from the data that milk
components were superior in the third
group (high bran+ nano selenium) as
compared to other groups, this may be
attributed to the role or importance of the
health status of animals in production, as
ewes are usually in a state of metabolic and
productive stress after birth. Selenium or
nano selenium is essential for ewes and
improves their immune status
(Sharadamma et al., 2011), is considered
an oxygen-free radical scavenger (Khalil et
al., 2023), increases the efficacy and
function of mitochondria in cells (Na et al.,
2018) and improves absorption in the
intestine (Gangadoo et al., 2020). All these
factors may explain the difference in the
third treatment compared to the other two.
During the second phase of the study, the
stress effect is expected to be minimal due
to the change in metabolic status towards
positive energy balance with increased
intake of green fodder from pasture. Also,
it is noted that the introduction of wheat
bran as a substitute for barley has a
negative impact on milk production, but
this problem can be addressed and better
milk production performance can be
achieved when nanoselenium is added to
the bran diet. This improvement may be
associated with improved fiber digestion as
selenium improves the activity of fibrolytic
bacteria in the rumen and absorption in the
intestine (Rabee et al., 2023). The results
reached in the current study are consistent
with those of Gaillard et al., (2017) and
Condren et al., (2019), as reducing the
proportion of grains in the diet and
replacing them with grain processing
residues led to a significant increase in the
percentage of fat in milk without affecting
the rest of milk components. However,
other studies did not observe a significant
effect of replacing grains with grain
processing residues or citrus files on milk
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components (Marcos et al., 2020; Whelan
et al., 2017; Aloueedat et al., 2019).

Also, some studies in which selenium
nanoscales were added to diets, significant
superiority was observed in  milk
composition compared to control treatment
(Kasim et al., 2023; Gaafar et al., 2021,
Khalil et al., 2023; Najafnejad et al.,
2013). However,  this  significant
improvement was not reported in many
other studies (Hashemi et al., 2018; Han et
al., 2021; Liu et al.,, 2024), which is
consistent with the results of the current
study.

In this study, the number of somatic cells
in milk (Table 7) was close to the values
obtained by (Kaskous, 2000) in Awassi
sheep, which were about 344 x (x10°
cells/ml) and 467.27 (x103 cells/ml) in the
right and left part of the udder,
respectively. The pattern of somatic cells
during the stage of milk production is
consistent with Kaskous et al., (2022),
where the number of somatic cells rises at
the beginning and the end of milk
production period in ewes. The number of
somatic cells in ewes milk during winter
season is higher than spring (Abbood,
2016) and the values found close to the
values obtained in this study. The results of
this study were consistent with (Condren et
al., 2019), where the use of feed substitutes
of grains manufacture as an alternative to
cereals did not lead to significant
differences in the number of somatic cells.

CONCLUSION

Through this study, we conclude that the
use of wheat bran in a ration of more than
the optimal ratio of 15% can adversly
affect ewes performance. Nano selenium
can overcome the negative effect, and can
enhance milk components of local Awassi
ewes.

ACKNOWLEDGEMENTS

The authors extend their thanks and
gratitude to the University of Mosul and



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 323-334

the Northern Technical University for
providing a cooperation mechanism for
communication and work  between
researchers  from the College of
Agriculture and Forestry of the University
of Mosul and the College of Agricultural
Technology to accomplish this work.

REFERENCES

Abbood, A.S. (2016): Compare between
somatic cell count (SCC) in she
camel and cow milk and genetic
study. Indian J Res, 5(7), 145-146.

Abdullah, M.N.; Mohammed, O.D.; Abbo,
N.Y. and Yousef, S.I. (2019,
September):  Effect of partial
replacement of barley grain with
wheat bran in the ration and some
feed additive on growth and some
carcass traits of Awassi lambs. In
Journal of Physics: Conference
Series (Vol. 1294, No. 9, p. 092027).
IOP Publishing.

Adesogan, A.T.; Arriola, K.G.; Jiang, Y.;
Oyebade, A.; Paula, E.M.; Pech-
Cervantes, A.A. and Vyas, D. (2019):
Symposium review: Technologies
for improving fiber
utilization. Journal of Dairy
Science, 102(6), 5726-5755.

Al zubadil Mohammed, H.B.A. and
Khalaf, A.S.Q.A.J. Effect of Dosing
Vitamin E and Selenium
Nanoparticles in Milk Yield for
Holstein Cows. Journal for New
Zealand Herpetology, 12(4): 261-
268.

Aloueedat, M.K.; Obeidat, B.S. and
Awawdeh, M.S. (2019): Effects of
partial replacement of conventional
with alternative feeds on nutrient
intake, digestibility, milk yield and
composition of Awassi ewes and
lambs. Animals, 9(9), 684.

Aloueedat, M.K.; Obeidat, B.S. and
Awawdeh, M.S. (2019): Effects of
partial replacement of conventional
with alternative feeds on nutrient
intake, digestibility, milk yield and

composition of Awassi ewes and
lambs. Animals, 9(9), 684.

AOAC (2000): Official Methods of
Analysis.  17th  Edition,  the
Association of Official Analytical
Chemists, Gaithersburg, MD, USA.
Methods 925.10, 65.17, 974.24,
992.16.

Ban, Y. and Guan, L.L. (2021): Implication
and challenges of direct-fed
microbial ~ supplementation  to
improve ruminant production and
health. Journal of Animal Science
and Biotechnology, 12(1), 1009.

Bishwass, KC.; Surovy, NF.; Shuvo, AAS.;
Murshed, HM.; Parvin, S.; Pasha,
MMH.; Kabir, AKMA. and Rahman,
SME. (2023): Effect of replacing
wheat bran with de-oiled rice bran on
growth and blood parameters of
native sheep. Journal of Agriculture,
Food and Environment (JAFE)| ISSN
(Online Version): 2708-5694, 4(4),
14-19.

Condren, S.A.; Kelly, AK.; Lynch, M.B.;
Boland, T.M.; Whelan, S.J.; Grace,
C. and Pierce, K.M. (2019): The
effect of by-product inclusion and
concentrate feeding rate on milk
production and composition, pasture
dry matter intake, and nitrogen
excretion of mid-late lactation
spring-calving cows grazing a
perennial ryegrass-based pasture.
Journal of Dairy Science, 102(2),
1247-1256.

Condren, S.A.; Kelly, AK.; Lynch, M.B.;
Boland, T.M.; Whelan, S.J.; Grace,
C. and Pierce, K.M. (2019): The
effect of by-product inclusion and
concentrate feeding rate on milk
production and composition, pasture
dry matter intake, and nitrogen
excretion of mid-late lactation
spring-calving cows grazing a
perennial ryegrass-based pasture.
Journal of Dairy Science, 102(2),
1247-1256.

Duncan, D.B. (1955): Multiple range test
and multiple F-test. Biometrics, 11:
1-42.



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 323-334

Fegeros, K.; Zervas, G.; Stamouli, S. and

Apostolaki, E. (1995): Nutritive
value of dried citrus pulp and its
effect on milk vyield and milk
composition of lactating
ewes. Journal of Dairy Science,
78(5), 1116-1121.

Friedt, A.D.; McAllister, T.A.; He, M.L.;

Penner, G.B. and McKinnon, J.J.
(2014): Effects of replacing barley
grain with graded levels of wheat
bran on rumen fermentation,
voluntary intake and nutrient
digestion in beef cattle. Canadian
Journal of Animal Science, 94(1),
129-137.

Gaafar, H.M.; EIl-Nahrawy, M.M.; El-

Gendy, M.E.S.; El-Riedy, K.F.E.B.;
Zommara, M.A.E.A; Mesbah,
R.AA.E.B. and Ghanimah, M.A.
(2021): Nutritional effect of different
forms of selenium additive on
productive performance of dairy
Zaraibi goats and their suckling kids.
Indian J. Vet. Res, 30(2), 10-19.

Gaillard, C.; Serensen, M.T.; Vestergaard,

M.; Weisbjerg, M.R.; Basar, A;
Larsen, M.K. and Sehested, J.
(2017): Effect of substituting

soybean meal and canola cake with
grain-based dried distillers grains
with solubles as a protein source on
feed intake, milk production, and
milk quality in dairy cows. Journal
of Dairy Science, 100(10), 7980-
7989.

Gangadoo, S.; Dinev, I.; Willson, N.L.;

Han,

Moore, R.J.; Chapman, J. and
Stanley, D. (2020): Nanoparticles of
selenium as high bioavailable and
non-toxic supplement alternatives for
broiler chickens. Environmental
Science and Pollution Research, 27,
16159-16166.

L.; Pang, K.; Fu, T.; Phillips, C.J.
and Gao, T. (2021): Nano-selenium
supplementation increases
selenoprotein (Sel) gene expression
profiles and  milk  selenium

concentration in lactating dairy

331

cows. Biological Trace Element

Research, 199, 113-119.

Hashemi, S.; Rezayazdi, K.; Ganjkhanlou,

M.; Zali, A. and Rafipour, R. (2018):
Effect of selenium difference sources
on the blood parameters associated
with the inflammation statues of
fresh Holstein dairy cow. Journal of
Ruminant Research, 6(2), 61-74.

Hesselman, K. and Aman, P. (1986): The

effect of p-glucanase on the
utilization of starch and nitrogen by
broiler chickens fed on barley of
low-or high-viscosity. Animal Feed
Science and Technology, 15(2), 83-
93.

Ibafiez-Forés, V.; Bovea, M.D.; Segarra-

Igbal,

Islam

Murria, J. and Jorro-Ripoll, J.
(2023): Environmental implications
of reprocessing agricultural waste
into animal food: An experience
with rice straw and citrus pruning
waste. Waste Management &
Research, 41(3), 653-663.

M.J.; Shams, N. and Fatima, K.
(2022):  Nutritional quality of
wheat. In Wheat-Recent Advances.
IntechOpen.
, S. and Khan, M.l. (2021): The
Potentiality of Major Crop’s by
Products as Livestock Feed in
Bangladesh, A Review. Adv. Anim.
Vet. Sci, 9(12), 2103-2115.

Kaltenegger, A.; Humer, E.; Stauder, A.

and Zebeli, Q. (2020): Feeding of
bakery by-products in the
replacement of grains enhanced milk
performance,  modulated  blood
metabolic profile, and lowered the
risk of rumen acidosis in dairy
cows. Journal of Dairy Science,
103(11), 10122-10135.

Kasim, H.W.; Abdullah, M.N.; Hamad,

I.LH. and Almallah, O.D. (2023,
July): Effect of Adding Selenium
Vitamin E to Feed Containing Acetic
Acid on Milk Production and its Fat
Content in Awassi Ewes. In 10P
Conference Series: Earth and
Environmental Science (Vol. 1213,
No. 1, p. 012073). IOP Publishing.



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 323-334

Kaskous, S.; Farschtschi, S. and Pfaffl,
M. W. (2022): Physiological aspects
of milk somatic cell count in small
ruminants-A review. Dairy, 4(1), 26-
42,

Kaskous, S.A. (2000): Correlation of
somatic cell counts to other methods
for detection of subclinical mastitis
in  Syrian awassi ewe milk.
Damascus university journal for the
agricultural Sciences (Syria).

Khalil, H.S.; Maulu, S.; Verdegem, M. and
Abdel-Tawwab, M. (2023):
Embracing  nanotechnology  for
selenium application in
aquafeeds. Reviews in Aquaculture,
15(1), 112-129.

Liang, Q.; Yuan, M.; Xu, L.; Lio, E;

Zhang, F.; Mou, H. and Secundo,
F. (2022). Application of enzymes
as a feed additive in aquaculture.
Marine Life Science & Technology,
4(2), 208-221.

Liu, Y.; Zhang, J.; Bu, L.; Huo, W.; Pei, C.
and Liu, Q. (2024): Effects of nano
selenium supplementation on
lactation  performance,  nutrient
digestion and mammary gland
development in dairy cows. Animal
Biotechnology, 35(1), 2290526.

Marcos, C.N.; Carro, M.D.; Yepes, J.F.;
Haro, A.; Romero-Huelva, M. and
Molina-Alcaide, E. (2020): Effects
of agroindustrial by-product
supplementation on dairy goat milk
characteristics, nutrient utilization,
ruminal fermentation, and methane
production. Journal of Dairy
Science, 103(2), 1472-1483.

Ministry of Agriculture, Fisheries and
Food. (1975): Energy allowances
and feeding systems for ruminants.
HM Stationery Office.

Murphy, J.J. (2000): Synthesis of milk fat
and opportunities for nutritional
manipulation. BSAP Occasional
Publication, 25, 201-223.

Mustafa, M.W.; Almallah, O.D and Saadi,
A.M. (2023): The effects of dietary
addition of acetic acid on milk yield

and composition in Awassi ewes at
an early stage of lactation. Food
Research, 7(4), 122-126.

Mustafa, M.W.; Mohammed, O.D. and
Saadi, A.M. (2023): Impact of acetic
acid on milk yield, composition, and
some blood parameters in Awassi
ewes at different stages of lactation.
Journal of Hygienic Engineering &
Design, 42.

Najafnejad, B.; Aliarabi, H.; Tabatabaei,
M.M. and Alimohamady, R. (2013,
December): Effects of different
forms of Selenium supplementation
on production performance and
nutrient digestibility in lactating
dairy cattle. In Proceedings of the
Second International Conference on
Agriculture and Natural Resources,
Kermanshah, Iran (pp. 25-26).

National  Research  Council  (US).
Committee on Nutrient Requirements
of Small Ruminants. (2007): Nutrient
requirements of small ruminants:
sheep, goats, cervids, and new world
camelids. A EiE I H kR #t.

Novoselec, J.; Speranda, M.; Klir, 7.;
Mioc, B.; Steiner, Z. and Antunovic,
Z. (2018): Blood biochemical
indicators and concentration of
thyroid  hormones in  heavily
pregnant and lactating  ewes
depending on selenium
supplementation. Acta Veterinaria
Brno, 86(4), 353-363.

Rabee, A.E.; Khalil, M.M.; Khadiga, G.A.;
Elmahdy, A.; Sabra, E.A;
Zommara, M.A. and Khattab, I.M.
(2023):  Response of rumen
fermentation and microbiota to
dietary supplementation of sodium
selenite  and  bio-nanostructured
selenium in lactating Barki sheep.
BMC Veterinary Research, 19(1),
247.

Saadi, A.M. and Hasan, G.M. (2019): The
effect of nutrition and the seasons of
the year on the composition of cow's
milk in two different areas of the



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 323-334

province of Mosul. Annals of Agri
Bio Research, 24(1), 148-152.

Saadi, A.M.; Jafar, N.B. and Hamid, R.A.
(2024): The addition of Citrus
aurantium leaves and tomato pomace
in the diet of Awassi ewes and the
impact on milk composition and
matured cheese. Food Research, 8
(3):223-228.

SAS (Statistical Analysis System) (2011):
SAS Version 9.3. Procedure Guide.
SAS Inc., Cary.

Satinder Kaur, S.K.; Savita Sharma, S.S.
and Nagi, H.P.S. (2011): Functional
properties and anti-nutritional factors
in cereal bran. Asian Journal of Food
and Agro-Industry 4(2): 122-131

Sharadamma, K.C.; Purushotham, B.;
Radhakrishna, P.M.;  Abhilekha,
P.M. and Vagdevi, H.M. (2011):
Role of selenium in pets health and
nutrition: a review. Asian Journal of
Animal Sciences. 5(1):64-70.

Shi, L.; Xun, W.; Yue, W.; Zhang, C.; Ren,
Y.; Liu, Q. and Shi, L. (2011): Effect
of elemental nano-selenium on feed
digestibility, rumen fermentation,
and purine derivatives in sheep.
Animal Feed Science and
Technology, 163(2-4), 136-142.

Soltan, Y.A. and Patra, A.K. (2021):

Ruminal microbiome manipulation
to improve fermentation efficiency
in ruminants. Animal feed science
and nutrition-production, health
and environment, 1-20.

Tufekci, H. and Sejian, V. (2023): Stress
factors and their effects on

333

productivity in
13(17), 2769.

Wang, Y. and McAllister, T.A. (2002):
Rumen microbes, enzymes and feed
digestion-a review. Asian-
Australasian  Journal of Animal
Sciences, 15(11), 1659-1676.

Whelan, S.J.; Carey, W.; Boland, T.M.;
Lynch, M.B.; Kelly, A.K.; Rajauria,
G. and Pierce, K.M. (2017): The
effect of by-product inclusion level
on milk production, nutrient
digestibility and excretion, and
rumen fermentation parameters in
lactating dairy cows offered a
pasture-based diet. Journal of Dairy
Science, 100(2), 1055-1062.

Xun, W.; Shi, L.; Yue, W.; Zhang, C.; Ren,
Y. and Liu, Q. (2012): Effect of high-
dose nano-selenium and selenium-—
yeast on feed digestibility, rumen
fermentation, and purine derivatives
in sheep. Biological trace element
research, 150, 130-136.

Zhang, Z.D.; Wang, C.; Du, H.S.; Liu, Q.;
Guo, G.; Huo, W.J. and Zhang, S.L.
(2020): Effects of sodium selenite
and coated sodium selenite on

sheep. Animals,

lactation performance, total tract
nutrient  digestion and  rumen
fermentation in  Holstein  dairy

cows. animal, 14(10), 2091-2099.


https://www.cabidigitallibrary.org/action/doSearch?do=Asian+Journal+of+Food+and+Agro-Industry
https://www.cabidigitallibrary.org/action/doSearch?do=Asian+Journal+of+Food+and+Agro-Industry
https://www.cabidigitallibrary.org/action/doSearch?do=Asian+Journal+of+Animal+Sciences
https://www.cabidigitallibrary.org/action/doSearch?do=Asian+Journal+of+Animal+Sciences

Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 323-334

culal) U B o il g Adiad) ANAL, Anki pal) 5Mad) ) (o 550l p griabaad) ALl
Gl ga) o) (B 4 i g

e o€ ¢ st Lo ¢ A S ple jas

Email: ali.mohammed@ntu.edu.ig Assiut University website: www.aun.edu.eq

alaiuly elld g Adaiall ANAL, dadi yal) Alall (pa 806N (pend 8 (g il o i) 5 3 Canll Ayl ey jal
&gl Clad Gl gin €27 Gu a3l jlas )y xS ),V £ 0,04 Ll G Jara Jansie dul se dnai VO
Jﬂ\:\:}.qsg"_ﬂs}uﬁ\/\' uﬂ;w\l\:\a&\)ﬂ\’éudhc\aﬂ\@.ﬁc ccmmm@}mds@mbaub%
dadi je dle e e (Aalall) A5V de genall L daad IS ddls dale 23S ),0 Jalay Ly zlaill dasial
Ge JB A cugial ddle e plall cuyde 4 de genall & ciduiall ARG (e Allie At il ) Cgun
Aalall Agilie dide o o35 LA de gend) S Lady clilall i Sa e %T0 I ANAH i 2 ) e el
Lsire ) ) Gaaladsl I aelisll < jLal a soidee s (e daad aile o, 3Ky L gy el o jad ae A
ol Al )5 o5 /o Y0 (Alabiall) (5Y) Ao senally pss /ot ¥0), VY A de sandl E (P<0.05)
oAl s 96V T,V Al Caaly e 3l g e €00,10 ) culaldl 2L cpuad ) ol ARG dadd jall sl
Go sV Bl e Led CBlalaally Ligine L o) Logee coladly LiaadU Adeall ol gally 558Uy gl
Ljlie psilad) s AR i pene 8 Al pall (e AU 5l Lgiee 8 dpenall LDAN 232 IS5 sl )
o Jpanll o suilin gLl dilial ae ddaiad) A5 A 30k ) Al ) A all oa alasy ddailiall de gaaally
sl Qi gl delial 4 gl Culaiiall (e 53085 Al o cJadd Adaial) ANAS a3t (e Jumdl Cagla L)

Al b

ads ) o ol gl e ¢ eadl) DS ¢ o grishal) - AalSEEY) CilalS))

334


http://www.aun.edu.eg/
mailto:ali.mohammed@ntu.edu.iq

