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Table 1- Ingredient and nutrient composition of the basal diets.

S P IN W

Ingredient of diet

o 5]

% of DM

30.0 Alfalfa hay g
35.0 Corn grain b
25.0 Barley grain P
8.0 Soybean meal b S
0.5 Vit&Min mixture without zinc S50 05k Fdae el JaSe
0.4 Calcium carbonate eSSl S
0.5 Salt S
0.6 Urea o)l
Chemical composition lond oS 5

90.33 Dry matter (%) (ho)3) Si osle
14.89 Crude protein (%DM) (Ao3) ol 55
2.34 Ether extract (%DM) (o)) ol o
26.88 Neutral detergent fiber (%DM) (o3) (o o 3 53 Jlomals b
16.48 Acid detergent fiber (%DM) (Lo 33) Gl 0y 5 55 ol Lo
2.76 Metabolizable Energy(Mcal/Kg) (¢ SIS /) K)o plio 5 (5551
0.63 Calcium (%DM) (42 52) S
0.34 Phosphorus (%DM) (Ao) b
24.52 Zinc (mg/kg DM) (e osle p SUS /0 8 o) 535
9.8 Copper (mg/kg DM) (Kes osle p SIS /0 S ho) (s
135.20 Iron (mg/kg DM) (S osle p S LS /6 5 o) ool

38 aloes (Y00V) o Slidons el plie slasls dpdr bl eed e LB (6551

Metabolizable energy were calculated based on NRC (2007)
e JoSa 050 G b 5l al o (S AS 58 53 Ml dls s o) Wit s 5 )p S ShS S8 5 08 e syt SS b st uslie
M s w1 IS Y oandS Sy e 51 G55 p S e X0 ¢ r Sl g e Sl s p S e VAV 5K Qw,.dc;..y}f@,f;& VoAt Sl

S ool s Mol dls Yo ¥ s ualiy s Mol ATy 0l sl s (Ml Aoty 000 s s s it Sl b 8 s ) (IS

Trace minerals (mg/kg) and vitamin (1U/kg) provided of basal diet via 5 gr MIN&VIT mix: 10.8 mg of Mn as
MnS04, 3.47 mg of Cu as CuS04, 0.35 mg of | as Ca (I03)H20, 0.21 mg of Co as CoSO4, 0.1 mg of Se as NaSeO3,

5000 U Vit A, 400 1U Vit D3 and 20 IU Vit E.
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1. Ethylene diamine tetraacetic acid (EDTA)
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Table 2- Effect of zinc supplementation on performance of lambs in different treatments

Lasles
Treatments sl 3
-value  SEM 6 Ste L - g g5, )
p 5 -6‘9) L5 &J t23) {wuﬁ, et Parameters
Zinc Zinc Zinc Control
nano polysaccharide sulfate
e o) a5,
0619 0593  30.13 29.00 29.63 29.45 A s
Initial Body Weight (kg)
0.530 0.936 43.40 43.25 4491 43.18 i (¢4 JL@ 2
Final Body Weight (kg)
73) ) w395 O3 el 3l Sl
0.214 10970 221.25 237.50 25479  228.75 G202 0 )“’_” i o
Average Daily Gain (gr /day)
3 ) < 5 &_«<¢:~> o LA - /'Lw
0455 0063 132 1.39 1.43 131 (020 02 055480 e ot
Average Dry Matter Intake (kg/day)
bl o
0.221 0.155 6.11 5.86 5.65 5.72

Feed Conversion Ratio

sl (P<~/~O))!>‘;:M bl sl Solo oo a5l s coglie Gy >

Means with different superscript letters in rows are significantly different (P<0.05).
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Table 3. Effect of zinc supplementation on blood mineral profile of lambs in different treatments

o sbes
Treatments
Ol xleg s s SEM tE) . Ui 5
L s,
Tre$tinr:12ntx Time  Treatment RS bt NI Al Parameters
Zine Zinc i Control
nano | Zinc
poTysace sulfate
haride
LoDl
0.076 0.0003 0.010 0.058 1.212 1.18% 1.172 0.95° e
Zn(mg/L)
LoDl e
0.354 0.459 0.096 0.042 1.04 1.19 1.14 1.12 -
Cu(mg/L)
Lty cpal
0.670 0.068 0.495 0.101 1.78 1.88 1.96 1.99 ’
Fe(mg/L)
0.945 0.654 0.322 0.193 10.03 10.42 10.50 10.20 fr e
Ca(mg/dL)
0.976 0.468 0574 0122 7.9 7.93 7.85 7.76 f A4
P(mg/dL)

.ol (P<0/05) BEpEY bl Gl Solo i a5l s coglie Gy >

Means with different superscript letters in rows are significantly different (P<0.05).
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Table 4- Effect of zinc supplementation on antioxidant status of lambs in different treatments
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Means with different superscript letters in rows are significantly different (P<0.05).
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Abstract

Background and objectives: Zinc is one of the most important and essential trace elements that
play a vital role in many biological processes such as the activity of enzymes and hormones, cell
membrane stability, gene expression, cell division, and antioxidant defense. This mineral is the
second most abundant trace element in the body after iron and is poorly stored in body tissues,
SO its continuous consumption in the diet is essential to maintain normal and physiological
functions; Therefore, this experiment was performed to compare the effects of supplementation
of nano (zinc nano oxide), organic (zinc polysaccharide), and inorganic (sulfate) forms of the
trace element zinc on performance, antioxidant status, and some blood parameters of growing
Sanjabi lambs.

Materials and Methods: This study was performed on 20 male Sanjabi lambs (approximate
age 4.5 months and mean weight 29.55 + 1.1 kg) in a completely randomized design.
Treatments included 1) control group (basic diet without zinc supplement), 2) zinc sulfate
group, 3) zinc-polysaccharide group 4) zinc nano oxide group. The amount of zinc added in
each experimental group was 20 mg/kg dry matter. The diet was given to the lambs freely for 60
days in the morning and evening. In order to evaluate the growth performance, lambs were
weighed at the beginning of the experiment and then at 15-day intervals. To determine the
amount of dry matter intake, the amount of feed and leftover were measured daily for each
animal. To measure blood parameters and antioxidant status, blood samples were taken on days
1, 30, and 60 of the experiment.

Results: The use of zinc supplements in different forms did not affect the growth performance
of lambs (P>0.05). The use of 20 mg zinc per kg of dietary dry matter in different forms caused
a significant increase in plasma compared to the control group (P<0.05) however had no
significant effect on plasma copper and iron concentrations and serum calcium and phosphorus.
The activity of superoxide dismutase increased in the groups supplemented with zinc (P<0.05).
Despite the decrease in serum malondialdehyde index in the zinc supplemented groups
compared to the control treatment, this difference was significant only in the zinc nano oxide
group (P<0.05). The use of different forms of zinc had no effect on the total antioxidant
capacity.

Conclusion: The results of this experiment showed that, regardless of the form of the zinc
source, the addition of 20 mg zinc per kg dry matter to the basal diet of growing lambs
improved the plasma zinc status and increased the activity of superoxide dismutase, while the
use of nano Zinc was more effective than other forms of zinc (inorganic and organic) in
reducing the malondialdehyde index.
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