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ABSTRACT

The present study was designed to investigate, which source of
added zinc (Zn) to the basal ration could optimize or increase the
reproductive efficiency and maintain the health status of Rahmany ewes
and their offspring. To achieve the objectives of the study, forty Rahmany
ewes in the last two months of pregnancy with average body weight
(49.9840.64 kg) and 3 years old were used until two months after
parturition. Animals were distributed into 4 groups (10 ewes in each). The
first experimental group was used as a control and was fed a basal ration
without zinc supplementation, and other three groups were fed a basal
ration supplemented with 50 mg Zinc in the form of Zinc sulphate (Zn-S)
or Zinc methionine (Zn-MS) or Nano -Zinc oxide (Nano-Zn) per kg
concentrate feed mixture (CFM), respectively.

The basal ration in this experiment consisted of 50% roughages
(clover hay or Egyptian clover and rice straw) and 50% concentrates
(CFM + barley grains). The basal ration was formulated to meet the
nutritional requirements of pregnant ewes (NRC, 2007). The daily ration
of each ewes consisted of one Kg CFM + 300 g barley grains + 4.0 Kg
Egyptian clover (fresh) + 400 g rice straw. CFM contained: 38% yellow
corn, 17% sunflower meal, 39.0 % wheat bran, 3.0 % molasses, %2.0 lime
stone and 1.0 % table salt. The reproductive performance traits, some
biochemical blood serum parameters, milk yield and milk composition of
Rahmany ewes were used as indices for the study.

Results of the study showed that chemical analysis of basal ration
recorded: 2.471 kg DM; 15.2 % CP; 3.2 EE; 19.2 % CF; 9.6 % ash, 52.8
% NFE, 0.86% Ca, 0.40% P and 51mg Zn/kg DM.

Lambs weights at birth and at 15, 30, 45 and 60 days of age and
placenta weights were significantly heavier (P < 0.05) with ewes fed
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supplemental Zn-M or Nano-Zn than those fed the basal ration only
(control) or those fed the supplemental Zn-S. Lambs of the control ewes
recorded the lightest weights compared with other groups. Litter size and
viability (%) of lambs were insignificantly better with the ewes fed
supplemental Zn than those fed the basal ration without Zn
supplementation (control).

The serum total protein (TP) and globulin (Glob) were higher (P <
0.05) in ewes fed supplemental Zn than those fed the basal ration without
Zn supplementation (control). The ALT activity level, also in blood serum
tended to be higher (P < 0.05) at lambing and after 60 days from lambing
in ewes fed supplemental Zn than those fed the control ration. The levels of
serum AST, urea-N and creatinine showed insignificant difference among
the ewes groups. All the determined blood serum components in all the
ewes groups were within the normal range of healthy sheep. Zinc
concentration in the blood tended to be the highest (P < 0.05) with ewes
fed Nano-Zn and Zn- M, indicating that Zn is more absorbed from the
gastrointestinal tract when Zinc is in the form of Nano-Zn or Zn-
Methionine.

Milk yield (kg) was greater (P<0.05) with ewes fed supplemental
Nano-Zn or Zn-M than those fed the control basal ration or supplemental
Zn-S. Zinc supplementation from different sources had no significant effect
on milk constituents of ewes including, crude fat, crude protein, lactose,
total solids and solids not fat at 15,30,45 and 60 days from lambing .

In conclusion, Zinc supplementation to the daily ration of pregnant
ewes in the form of Nano-Zn or Zn- Methionine at level of 50 mg /kg
concentrated feed mixture (CFM) can be recommended to improve
reproductive performance and milk production of Rahmany ewes and
maintain their health status during pregnancy and lactation.

Key words: Reproductive performance, Rahmany ewes, supplemented,
sources of zinc.

INTODUCTION

One of the many challenges facing a livestock producer is to produce

healthy newborns that will survive and perform to their full genetic potential.
The long term productivity of an animal is linked to its immune status and that
the immune and nutritional status of pregnant dams can have consequences on
the health and performance of their offspring.

Zinc has a vital role in the immune system and affects several aspects of

humoral and cellular immunity (Keen and Gershwin, 1990 and Sunder et al.,
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2008). Zinc is necessary component of superoxide dismutase (SOD) enzyme,
which has a vital role in the antioxidant defense system of the body (Powell,
2000 and Parashuramulu et al., 2015). Zn is a component in more than 300
metalloenzymes that modulate many physiological processes in the body of
human and animals (Miller et al., 1988 and Carroll and Foresberg, 2007). Zinc
participates in the structure, catalytic, and regulatory actions of these
metalloenzymes (Brandao-Neto et al., 1995). Some of the more important Zn-
dependent enzymes; include carbonic anhydrase, alcohol dehydrogenase,
glutamic dehydrogenase, lactic dehydrogenase, alkaline phosphatase, and
carboxypeptidase A and B (McDowell, 1992). In addition to the role of Zn in
these enzymes, Zn has also been associated with DNA, RNA, and protein;
cellular division, growth, and repair (Miller et al., 1988; O’Dell, 2000; Uchida et
al., 2001; Case and Carlson, 2002; Frassinetti et, al., 2006; Stefanidou. et al.,
2006 and Abdel Monem and El-shahat, 2011).

Zn deficiency could seriously affect reproductive events in most species.
For instance, in males, it could affect the espermatogenic process, as well, as
primary and secondary sex organs development, and in females, it could affect
them in any phase of the reproductive processes (estrus, gestation or lactation).
Zn also plays a key role in maintaining the integrity of the epithelia of the
reproductive organs, which is necessary for embryo implantation (Hostetler et
al., 2003 and Robinson et al., 2006), besides, adequate concentrations of Zn in
the serum and in the diets, Zn play vital role for uterine involution, tissue repair
after parturition, and the return to estrus.

Due to the important role of zinc and zinc can't be stored in the body
(Zalewski et al., 2005), it's necessary to daily supplement the animal feed with
Zn to meet the physiological needs of the body.

The bioavailability of Zn in the body is influenced by interactions with
other trace elements like Ca, Cd, Ni, and Phytic acid, which can induce a
secondary Zn-deficiency even if their intake is high (Haenlein and Anke, 2011).
Traditionally, the major forms of supplemental Zn used to meet Zn requirements
is in the inorganic form, including oxides, sulfates, chlorides, and carbonates.

Recently, zinc oxide in the form of nanostructure has attracted
considerable interest in many areas of animal husbandry (Sangeetha et al., 2011
and Zhao et al., 2014). The term "nanostructurerefers to various metal particles
of a size smaller than 100 nm. Owing to metals nano scale size, they can pass
easily through the intestinal mucosa during absorption (Feng et al., 2009). In
addition, the surface area of nanoparticles is high, which enhances the absorption
leading to reduce in the quantity of metal required in supplements, this in turn
reduces the cost of feeding and environmental pollution (Rajendran, 2013). So,
these minerals nanoparticles are expected to be effective in small doses, offer
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better bioavailability and have stable interaction with other components when
fed as an alternative to the traditional sources.

The studies explaining the role of nano Zn as a dietary supplement on the
reproductive performance of sheep are scanty. Moreover, the optimal
concentrations of dietary Zn for sheep are not well established, only NRC (2007)
suggested that minimum requirements of Zn for sheep are 20 mg Zn/kg DM for
growth and 33 mg Zn/kg DM for maintenance of normal reproductive function
in rams and for pregnancy and lactation in ewes. However, NRC did not take
into consideration the requirement of Zn for organs and tissues of immune
system in the body (Sunder et al., 2008 and Parashuramulu et al., 2015).

Reports from the literature (Baker and Halpin, 1988 and Banerjee, 1988)
indicated that most of Zn in the natural feed ingredients (soybean meal, cotton
seed meal, wheat bran and grains) are presented in unavailable form due to
binding them with phytic acid forming Zn- phytate complex resulting in that Zn
is insoluble in the intestinal tract. As the previous results, it is necessary to
increase the dietary Zn level above the recommended levels of NRC (2007).

Therefore, the present study was undertaken to investigate which source of
added Zn to the basal ration could optimize or increase the reproductive
efficiency and milk production and maintain the health status of Rahmany ewes
and their offspring during and after pregnancy.

MATERIALS AND METHODS

The present study was performed at Research Station located in Mahalet
Mosa, Kafr Elshekh Governorate, Animal Production Research Institute,
Agricultural Research Center, Ministry of Agriculture, Dokki, Giza, Egypt. The
Experimental study was carried out to study the effect of dietary supplementation
with three different sources of zinc on reproductive performance of Rahmany
ewes. The experiment was initiated in December, 2018 and terminated in May,
2019. Forty Rahmany ewes in the last two months of pregnancy with average
body weight 49.98+0.64 kg and 3 years old were used in this experiment until
two months after parturition. Animals were distributed into 4 groups (10 ewes in
each). The first experimental group was fed a basal ration without zinc
supplementation and used as a control, and other three groups were fed a basal
ration supplemented with 50 mg Zn /kg CFM in the form Zinc sulphate (Zn-S),
Zinc methionine (Zn-MS) or Nano -Zinc oxide (Nano-Zn), respectively.

Zinc sulphate (ZnS0,4.7H,0) contains 22.7% Zn as inorganic Zn, Zinc
methionine contains 20% Zn and the size of zinc oxide nanoparticles was 30+
5nm. All the used Zn sources were products from Alpha Chemika
Company, India.
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The basal ration in this experiment consisted of 50% roughages (clover
hay or Egyptian clover and rice straw) and 50% concentrates (CFM + barley
grains). The basal ration was formulated to meet the nutritional requirements of
pregnant ewes (NRC, 2007). The daily ration of each ewes consisted of one Kg
CFM + 300 g barley grains + 4.0 Kg Egyptian clover (fresh) + 400 g rice straw.
CFM was purchased from El-Salam Company for Feedstuffs, located at EI-Marg
(Formulation of the basal ration approved by Ministry of Agriculture ), Cairo.
Concentrate feed mixture (CFM) contained: 38% yellow corn, 17% sunflower
meal, 39.0 % wheat bran, 3.0 % molasses, %2.0 lime stone and 1.0 % table salt.
Feed was daily offered to ewes at 08:30 and 17:00 h in two equal portions.
Water was available to ewes ad libitum throughout the study. At starting of the
experiment and after parturition, blood samples were taken from 5 ewes for each
group via jugular vein to study the effect of Zn supplementation on blood
components as parameters for the health status of the animals. Placenta weight at
birth, lambs weight at birth and each two weeks until weaning, litter size and
viability rate (%) were recoded as parameters for ewes reproductive
performance. Daily milk yield and milk composition for each ewe were taken
also as indices for the study. Animals were housed in semi open sheds under
natural environmental conditions. After parturition, lambs were allowed to
suckle their dams until reaching the age of weaning (at 60 days) and a minimum
body weight of 11-12 kg.

Chemical analysis:

The routine chemical analysis and Zn, Ca and P contents of concentrated
feed mixture (CFM) and components of the daily basal ration(Table 1) was
determined in the Central Laboratory for Soil, Foods and Feedstuffs
(International Accredited Lab, has I1SO 17025 since 2012), Faculty of,
Technology & Development, Zagazig University Zagazig, Egypt.

Chemical analysis was performed according to the International Standard
Methods (ISO). Moisture content was according to 1SO 6496: 1999, crude ash
according to ISO 5984:2002, total nitrogen and crude protein according to 1SO
5983-1:2002, crude fat according to the method described in Official Journal of
the European Union (EN), 2009, L54/ 37, Volume 52, and crude fiber was
according to the method described in Official Journal of the European Union
(EN), 2009, L54/ 40, Volume 52. Zinc element concentrations in feed, blood and
milk and calcium (Ca) in feed were determined by atomic absorption
spectrophotometer (Savant AA, Serial No0.A7322, Australia) using SO
6869:2000.Phosphorus was determined by spectrophotometer (Manufacturer
Labomed, Inc.,, USA, Model Spetro22, S.N 221101) according to ISO
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6491:1998.Milk samples were analyzed for fat, total protein, lactose and total
solids using Milko-Scan apparatus (133B N. Foss Electric, Denmark).

Blood collection and blood biochemical analysis:

Blood samples were taken from 5 ewes on the first day of experiment and
after one month from treatment, at parturition and after 60 days of parturition (at
weaning) via jugular vein puncture in non-heparinized tubes prior to the morning
feeding. Blood samples were centrifuged at 3,000xg for 15 min and serum was
frozen at -20°C in 5 ml polyethylene tubes until blood components analysis.

Serum was analyzed for determination of levels of total protein, albumin,
using a commercially available diagnostic kit (Spinreact Co., Santa Coloma,
Spain). The globulin value was calculated by subtracting albumin value from
total protein value. Zinc concentration, Kidney and liver functions parameters
levels [Urea nitrogen, creatinine, alanine transaminase (ALT) and aspartate
transaminase (AST)] were also determined. All the biochemical blood
components were determined in one of the accredited medical laboratory.

Statistical analysis:

Data of the experiment were subjected to the analysis of variance as a
completely randomized design according to Snedecor and Cochran (1982) and
using the Linear Model Program of SPSS (2014).

The statistical model used in this study was as follow:
Yij=p+Ti + ej,
Where; Y;; = The independent variable, p = The overall mean, T; = The effect of
treatment and e;;= The experimental error.
The differences between means were tested by using Duncan’s multiple
range test procedures (Duncan, 1955).

RESULTS & DISCUSSIONS

1-Chemical composition of the experimental basal ration:

Table (1) show the ingredients and chemical composition of basal ration
used in the study. The basal ration contained 2.471 kg DM; 15.2 % CP; 3.2 EE;
19.2 % CF; 9.6% ash, 52.8 % NFE, 0.86% Ca and 0.40% P. The indicated
nutritional analysis of basal ration agrees with the recommendation of NRC
(2007) for the nutrients requirements of pregnant and lactating ewes. Zinc level in
natural ingredients of basal ration recorded by chemical analysis 51mg / kg DM.

The optimal concentration of dietary Zn for sheep is not well established,
only NRC (2007) suggested that minimum requirements of Zn for sheep
are 20 mg Zn/kg DM for growth and 33 mg Zn/kg DM for maintenance of
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Table (1): Ingredients and chemical composition of the daily ration
components (As fed bases %).

Chemical composition (%) **Total
Items Bar_ley Egyptian Rice nutri_ents
*CFM grains Clover Straw content in basal
(fresh) ration (g)

Moisture 10.32 10.46 76.53 8.11 3228
DM 89.68 89.54 23.47 91.89 2471
Ash 6.66 2.37 2.49 15.84 237
oM 83.02 87.17 20.98 76.05 2235
CP 13.99 11.88 4.67 3.22 375
EE 3.32 1.87 0.87 1.60 80
CF 8.19 6.06 5.84 35.36 475
NFE 57.52 67.36 9.60 35.87 1305
Ca 0.80 0.04 0.30 0.28 21.24
P 0.60 0.39 0.06 0.08 9.89
Zn(mg) 45 35 15 26 rlffz(?]?ﬁgtgl\lﬂ)

*Concentrated feed mixture (CFM) contained: 38% yellow corn,
17%sunflower meal, 39.0 % wheat bran, 3.0 % molasses, %2.0 lime
stone and 1.0 % table salt.

** 0On basis that each ewes was given daily one Kg CFM, 4.0 Kg
Egyptian clover, 300 g barley grains and 400 g rice straw.

normal reproductive function in rams and for pregnancy and lactation in ewes.
However, NRC did not take into consideration the requirement of Zn for organs
and tissues of immune system in the body (Sunder et al, 2008 and
Parashuramulu et al, 2015). However, the literatures (Baker and Halpin, 1988
and Banerjee, 1988) indicated that most of Zn in the natural feed ingredients
(soybean meal, cotton seed meal, wheat bran and grains) is presented in
unavailable form due to binding it with phytic acid forming Zn- phytate complex
resulting in that Zn is insoluble in the intestinal tract. As the previous results, it
was necessary to increase the dietary Zn level above the recommended levels of
NRC (2007).

2-Effect of supplemental Zn sources on reproductive performance Traits of
Rahmany ewes:

Table (2) show that lambs weights at birth and at 15, 30, 45 and 60
days of age were significantly heavier (P < 0.05) with ewes fed
supplemental Zn-M or Nano-Zn than those fed basal ration only (control) or
those fed the supplemental Zn-S.
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Table (2): Reproductive traits of Rahmany ewes fed basal ration
supplemented with different Zn sources (X+SE).
Items The dietary groups Sig.
Control Zn-S Zn-M Nano- Zn test
Total No. of ewes? 10 10 10 10
Total No. of born lambs® 13 14 13 14
Total No. of born alive lambs 12 14 13 14
Total No. of born dead lambs® 1 0 0 0
Litter size @Y 1.3 1.4 1.3 1.4
Viability rate %21 92.31 100 100 100
Mortality rate 7.69 0 0 0
No. Single births 7 6 7 6
Single births (%) 54 42.86 | 53.85 42.86
No. Twines births 3 4 3 4
Twines births (%) 46 57.14 | 46.15 57.14
No. Male lambs 8 7 7 8
Male lambs (%) 62 50 53.85 57.14
No. Female lambs 5 7 6 6
Female lambs (%) 38 50 46.15 42.86
Average live body weight of Ewes (kg)
Initial 49.5 50.3 50.6 49.5 NS
+1.46 +1.49 +1.3 +1.06
. 46.7 48.4 48.7 48.1
at lambing +145 | +14 | +127 | +098 NS
. 49 50.2 50.5 50.1
atweaning +153 | #141 | +124 | +096 NS
. 0.372 0.407 | 0.468 0.448
Placenta weight(kg) +0.02° | +0.03® | +0.01° | +0.02° *
Average live body weight of lambs (kg) at:
Birth 2.78 3.03 331 3.43 N
+0.17¢ | +0.12° | +0.1%® +0.11°
4.71 5.15 5.47 5.72 .
15 day +0.2° | £0.21% | 0217 | +0.19°
7.50 7.79 8.39 8.86 .
30 day +0.31° | +0.36° | +0.36® | +0.36°
45 da 9.84 10.5 11.62 11.72 .
y +0.35° | +0.35° | +0.35% | +0.43°
60 da 12.09 13.43 | 14.39 14.65 .
y +0.38° | +0.41° | +0.39% |  +0.43°

a, b, ¢ ...., Means in the same row with different superscript, differ significantly (P<0.05).
NS= Not significant; * = significantly different (P<0.05);

Lambs of control ewes recorded the lightest weight compared with other
groups. Placenta weights had the same trend of lambs weight; it was
significantly higher (P < 0.05) in the ewes fed basal ration supplemented with
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either, Zn-M or Nano-Zn than those fed the control ration or supplemental Zn-S.
Litter size and viability (%) of lambs were insignificantly better with the ewes
fed supplemental Zn than those fed basal ration without Zn supplementation
(control). In general, it could be concluded that reproductive performance traits
of ewes have been improved by feeding on daily basal ration supplemented with
50 mg Zn / kg CFM, either as Nano-Zn or Zn-M. In this respect, Kundu et al.
(2014) reported that supplementing 50 or 100 ppm zinc oxide to the basal diet of
Teressa goats significantly improved their reproductive and productive
performance compared with those fed basal diet (contained 42.1 mg Zn/Kg)
without supplemental Zn. The significant improvement in lambs weight of ewes
fed supplemental Zn especially, Nano-Zn and Zn- methionine may be attributed
to that Zn is more utilized in the body as nano or organic form (Zn- methionine).
Also, Zn is a component in more than 300 metalloenzymes that modulate many
physiological processes in the body associated with DNA, RNA, and protein
synthesis; cellular division and growth of embryos during pregnancy and during
suckling from their mothers (Miller et al., 1988; O’Dell, 2000, Uchida et al,
2001, Case and Carlson, 2002, Frassinetti et al., 2006, Stefanidou et al, 2006 and
Abdel Monem and El-Shahat, 2011). Zinc in particular of new-born depends on
maternal transfer via the placenta and the colostrum or the milk (Prasad and
Kundu, 1995 and Enjalbert, 2009).

3- Effect of supplemental Zn sources on blood biochemical parameters:

Data in Table (3) show that before feeding the experimental rations, there

were no significant differences among ewes groups in the determined
biochemical blood parameters (AST and ALT activity, TP, Alb, Glob, Alb /Glob
ratio, urea and creatinine levels), indicating normal liver and kidneys functions
and health status of the experimental ewes.
After one and two month (at parturition) of feeding the experimental rations
(Table 3 ), the serum total protein (TP), globulin (Glob) and Zn levels were
higher (P < 0.05) in ewes fed supplemental Zn compared with those fed the basal
ration without Zn supplementation (control). The ALT activity level also in
blood serum tended to be higher (P < 0.05) in ewes at lambing and after 60 days
from lambing. The levels of serum AST, urea-N and creatinine showed
insignificant difference among the ewes groups. All the determined blood serum
components in all the ewes groups were within the normal range of healthy
sheep. Data in Table ( 3) show that Zinc concentration in the blood tended to be
the highest (P < 0.05) with ewes fed Nano-Zn and Zn- M, indicating that Zn is
more absorbed from the gastrointestinal tract when Zinc is in the form of Nano-
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Table (3): Some biochemical blood serum parameters at different periods of ewes fed basal diet supplemented

with different Zn sources (X=SE)**.

The dietary AST ALT TP Alh Gloh AIG Urea Creatinine In
rops | UL | @) | @d) | @) | @) | rate | @mgd) | mgd) | mel)
Before treatment
Control | 246137 | 414356 | 3.60=037 | 2712031 | 2.89=022 | 097=0.14 | 1442103 | 110£0.11 | 3.82+037
In$ 3162132 | 4382120 | 6375042 | 3162019 | 3212035 | 1052016 | 13.6=1.20 | 121=0.11 | 3.80=0.16
In-M 2722266 | 4442195 | 680024 | 3182010 | 362042 | 098023 | 1282147 | 1262017 | 488049
Nano-Zn 26.8=1.73 | 43.0=1.93 65304 | 321016 | 332+037 | 102013 | 13352123 | 130008 | 407039
Sig. test N§ NS N§ N§ N§ N§ N§ N§ N§
After one month of treatment
Contral 18.2:2.14 | 4383213 | 5.62024° [ 3022015 | 260=0.106° [ 1.18=007 | 1322160 | 1.18=0.10 [ 4.26=0.17°
Ins 27.8£1.33 565226 | 665055 | 346014 | 3102046 | 12=021 [ 1262157 | 120004 [ 4102027
Zn-M 202£166 | 462=173 | 7332008% | 334202 | 399=027F | 0.87=0.12 | 130159 | 1342005 | 5.69=061°
Nano-Zn 206137 | 4492208 | T04=001% | 3242008 | 38008 | 086=0.03 | 116=1.08 | 128004 | 6.162048
Sig.dest N§ NS * N§ * N§ N§ N§ *
Atlambing (Parturition)
Contral 3022238 | 3071410 | 6120210 | 3542000 [ 2.58=0.06° [ 139=0.08 | 13.6=1.70 | 1.08=0.10 [ 4452023
Ins 200380 [ 5082223 [ 708022 | 3465021 | 3.62:04 [ 104010 | 112=180 | 112008 | 4322013
Zn-M 300229 | 4842243 | 7262013 | 354013 | 37102% | 097=0.08 | 1462223 | 1.0320.10 | 548036°
Nano-Zn 312216 | 4762281% | 736:024% | 362013 | 374202 | 098007 | 122140 | 1182010 | 3.62+035
Sig. test N§ * * N§ * N§ N§ N§ *
After 60 days from lambing (at weaning)
Contral 176181 | 462+1.16° | 672020 | 352+006 | 320018 | 1.12+0.05 | 1922256 | 1.20:0.04
Ins 2785277 | 53041218 | 602017 | 3245021 | 278013 | 1.19=0.13 | 18.2=130 | 1.280.14
Zn-M 30.8=1.66 | 33.41.20° | 6922039 | 3.66=0.13 | 326=033 | 1.17=0.12 | 174=129 | 1.230.10
Nano-Zn 204=187 | 528136 | 624028 | 34018 | 2842023 | 123012 | 17.8=1.12 | 1282013
g. test N§ * N§ N§ N§ N§ N§ N§ *

a,b,c= Meansin the same columnwith different supersenpt differ sigmificantly (P<0.03).
Note: SE = Standard Error of Means; N5= Not significant; * = Sjgmificantly different (P<0.03

**Meanof 5 samples from each group.
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Zn or Zn- Methionine.

Zhao et al. (2014) reported that the bio-availability of Zn in organic
sources is higher than that of inorganic Zn salts. The other blood biochemical
parameters showed insignificant differences among the ewes groups. The
significant increase of total TP , Glob and ALT in serum of ewes fed the
supplemental Zn may be indicate to the increase of utilization of ration amino
acids for protein synthesis due to Zn supplementation. This result is supported by
the higher body weights of lambs before weaning whose their mothers fed
supplemental Zn (Table 2).

Prasad and Kundu, 1995 and Enjalbert, 2009 reported that Zinc in
particular and other nutrients of new-born depends on maternal transfer via the
placenta and the colostrum or the milk. In this respect, Swain et al (2019)
reported that supplementation of daily ration with Zn at level of 50 mg/ kg feed
DM for inorganic and 25 or 50 mg Nano Zn had no significant effect on RBC
(10% ul), WBC (10% pl), PCV (%), neutrophil (%), lymphocytes (%), eosinophil
(%), monocyte (%), haemoglobin (g/dL), ALT (IU/L), AST (IU/L), ALP (1U/L)
and creatinine (mg/dL) levels of goat blood. However, globulin (g/dL) and total
protein (g/dL) significantly varied among the treatment groups (P<0.01) without
affecting blood albumin (g/dL) and A/G ratio levels. The globulin level was
more (P<0.01) in Nano-Zn-50 compared to both control and ZnO-50. Total
protein (g/dL) was more (P<0.001) in Nano-Zn-50 which varied significantly
with Nano-Zn-25 and control, but non-significantly with ZnO-50 (6.87+0.01).
Hence, zinc supplementation in form of nano zinc significantly improved
globulin and total protein without affecting other haematological and blood
biochemical parameters in goats, which may be attributed to its better Zn
bioavailability than its inorganic counterpart.

4- Effect of supplemental Zn sources on ewes milk yield:

Data presented in Table (4) clarify that milk yield (kg) was greater
(P<0.05) with ewes fed supplemental Nano-Zn or Zn-M than those fed the
control basal ration or supplemental Zn-S. This result agree with data of lambs
body weights (Table 2) that were significantly the best with lambs of ewes fed
supplemental Nano-Zn or Zn-Methionine. In this concern, Mohamed et al
(2017) showed that ewes fed 10 mg ZnO / kg CFM or 5 mg/ kg CFM Nano-Zn
rations yielded significant higher daily milk yield, total milk yield and 6%-FCM
than those of control group. On the other hand, Nano-Zn group reached to peak
of milk yield earlier (at the 5™ week) compared with the other groups. Animals
fed ration with Nano-Zn recorded the highest value for milk yield at the end of
lactation period (at the 10™ week) compare with other dietary
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Table (4): Effect of dietary Zn supplementation on milk yield (kg) of ewes
after different periods from lambing (X+SE) **,

Milk yield (Kg/head/day) at:

Treatments 15 day 30 day 45 day 60 day
Control 0.56b o.51c 0.36b 0.19c

+0.04 +0.03 +0.02 +0.01

_ 0.61 0.52 0.36 0.21
+0.03%® +0.02" +0.04° +0.01™

. 0.68 0.60 0.46 0.26
+0.03% +0.01° +0.03° +0.03%

Nano-zn 0.69 0.59 0.45 0.27
+0.03? +0.01% +0.03° +0.02°

Sig. test * * * *

a, b, ¢ Means in the same column with different superscript differ significantly (P<0.05).
Note: SE = Standard Error of Means; * = Significantly different (P<0.05);
**Production mean of 5 ewes from each group.

groups. Also Hassan et al ( 2011) reported that milk yield and fat corrected milk
(FCM) were significantly increased (P < 0.05) in ewes fed supplemental Zn-
Methionine at level 15 or 25 mg / kg DM compared with those fed 25 mg
supplemental Zn-sulphate / kg DM.

5- Effect of supplemental Zn sources on ewes milk composition:

Data in Table (5) show that milk constituents of ewes including, crude
fat, crude protein, lactose, total solids and solids not fat were insignificantly
affected by dietary Zn supplementation ,indicating that feeding supplemental
Zn either in the form inorganic (Zn-sulphate) or organic (Zn-Methionine) or
Nano — Zn oxide had no effect on milk composition. In this respect, Hassan
et al (2011) reported that milk protein and fat % were higher (P < 0.05),
while lactose and solids not fat % were lower (P < 0.05) with ewes fed Zn-
Methionine either at level 15 or 25 mg / kg DM compared with those fed 25
mg / kg DM inorganic Zn (Zn-sulphate).

In conclusion, Zinc supplementation to the daily ration of pregnant
ewes in the form of Nano-Zn or Zn- Methionine at level of 50 mg / kg
concentrated feed mixture (CFM) can be recommended to improve
reproductive performance and milk production of Rahmany ewes and
maintain their health status during pregnancy and lactation.



J. Product. & Dev., 26(4), 2021 1011

Table (5): Effect of dietary Zn supplementation on milk chemical
composition (%) of ewes after different periods from lambing
(X + SE)*.
Treatments Milk chemical composition (%)
Fat | Protein | Lactose | TS | SNF
At 15 days from lambing
Control 6.54+0.25 | 5.09+0.25 | 4.59+0.28 | 17.74+0.29 | 11.2+0.12
Zn-S 6.61+0.17 5.210.14 4.79+£0.04 | 18.11+0.32 | 11.5+0.16
Zn-M 6.69+0.16 | 5.31+0.13 | 4.86+0.15 | 17.9+0.25 | 11.22+0.17
Nano-Zn 6.75+0.11 | 5.46+0.15 | 5.06+0.12 | 18.16+0.41 | 11.42+0.32
Sig. test NS NS NS NS NS
At 30 days from lambing
Control 6.63+0.24 | 5.13+0.15 | 4.41+0.17 | 17.67+0.31 | 11.04+0.51
Zn-S 6.66+0.27 | 5.17+0.21 | 4.79+0.15 | 17.79+0.48 | 11.13+0.27
Zn-M 7.01£0.16 | 5.33£0.19 | 4.99+0.23 | 18.25+0.27 | 11.24+0.11
Nano-Zn 6.85+0.15 | 5.37+£0.16 | 5.18+0.09 | 18.1+0.38 | 11.25+0.23
Sig. test NS NS NS NS NS
At 45 days from lambing
Control 6.76x0.31 | 5.24+0.21 | 4.76+£0.08 | 18.19+0.46 | 11.44+0.36
Zn-S 7.01+0.15 | 5.47+0.13 | 5.04+0.21 | 18.29+0.41 | 11.28+0.26
Zn-M 7.32£0.16 | 5.67x0.22 5.23+0.3 18.85+0.2 | 11.54%0.23
Nano-Zn 7.27+0.22 5.63+0.13 | 5.09+0.23 | 18.66+0.26 | 11.39+0.07
Sig. test NS NS NS NS NS
At 60 days from lambing
Control 7.16£0.33 | 5.51+0.19 | 5.25+0.15 | 18.93+0.47 | 11.78+0.16
Zn-S 7.25+0.33 | 5.58+0.21 | 5.01+0.15 | 19.11+0.21 | 11.86%0.19
Zn-M 7.46x0.18 | 5.76x0.32 | 5.41+0.21 | 19.29+0.51 | 11.83+0.34
Nano-Zn 7.37+0.21 5.68+0.2 5.59+0.23 | 19.32+0.52 | 11.95+0.34
Sig. test NS NS NS NS NS

Note: SE = Standard Error of Means; NS= Not significant; TS= Total Solids; SNF= Solids

Not-Fat.

*Mean of 3 samples from each group.
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