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Article Info ABSTRACT

Article type: Background and Obijectives: Zinc (Zn) is one of the trace elements

Research Full Paper that affects the growth, reproduction and improvement of the
immune system of animals. Recently, Zn has been supplemented to
the diet for improving the performance of livestock. However,
supplementation with excess Zn to the diet may, decrease
performance, affect the absorption and retention of other mineral
elements. The present study was conducted to investigate the effect
of different levels of Zn in form of inorganic, on performance and
concentration of some blood mineral elements and their retention in
Mehraban male lambs.

Materials and Methods: To conduct this experiment, 18 Mehraban
male lambs with an average age of 3-4 months and an initial body
weight of 33.62 + 2.67 kg were assigned to 3 treatments with 6
replicates each, as a completely randomized design. Experimental
treatments included 1) control group (basal diet, without

Article history: supplementation of Zn), treatment 2) basal diet plus 40 mg Zn/kg

Sec?“’efj' 07/06/2025 DM in the form of zinc sulfate and treatment 3) basal diet plus 80
evised: 12/07/2025 . . . .

Accepted: 19/07/2025 mg Zn/kg DM in the form of zinc sulfate. During the experimental

period (60 days), feed intake and body weight gain were measured
daily and every 15 days, respectively. The blood samples were taken
from the lambs via the jugular vein, on the day 60 at before feeding
morning. Then, 4 lambs from each treatment were randomly
selected and transferred to the metabolic cages. Considering 5 days
for adaptation period, fecal and urine samples of the lambs were
collected for 5 days for mineral balance trial. The chemical
composition of diet compounds, feces, urine and blood minerals
(zinc, calcium, phosphorus, iron, and copper) were determined using
standard methods.

Results: The results showed that the supplementation of zinc in the
diet had no effect on dry matter intake. However, its effect on daily

E&Vf,;?,férah weight gain and feed conversion ratio was significant (P<0.05).
Mehraban male lamb Accordingly, the daily weight gain in lambs in control group and
Retention treatments 2 and 3 was 241.07, 269.35 and 273.81 g/d, respectively.
Zinc Also, zinc supplementation significantly increased the level of zinc

in the blood of lambs (P<0.05), and its value increased from 0.86

Yo



mg/L (in the control group) to 1.24 and 1.13 mg/L in treatments 2
and 3, respectively. Retention of zinc in body was affected by zinc
supplementation (P<0.05), and its value were 3.40, 6.14, and 5.82
mg/d in control group and treatments 2 and 3, respectively.
However, the retention of other measured mineral elements was not
affected by zinc supplementation. The correlation between zinc
retention and other mineral elements was not significant.

Conclusion: Generally, the results showed that supplementation of
40 and 80 mg Zn/kg DM to the diet of lambs improved the
performance (daily weight gain). Also, the concentration of zinc in
the blood and its retention in the body were affected by the
supplementation of zinc.
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Table 1. Ingredients and chemical composition of the basal diet

Tl o b dllns sl iy it LS 5
Basal diet  Soybean meal Barley grain Alfalfa Chemical components
92.77 90.62 93.14 92.12 St osle
Dry Matter (%)
93.01 91.10 93.65 93.28 Sl oo
Organic Matter (%)
12.05 39.37 9.62 15.31 e s
Crude Protein (%)
31.01 21.67 27.35 41.53 Sk ol
NDF (%)
47.15 26.38 58.92 35.48 S sl Shday S
NFC (%)
2.76 3.00 3.00 2.10 Fod siie B 555
ME* (Mcal/kg)
s ole

Mineral matters

26.10 62.03 26.07 22.93 S
Zn (Mg/kg DM)
0.52 0.31 0.08 1.76 oS
Ca (%)
0.29 0.66 0.29 0.26 S
P (%)
180.36 205.50 92.90 381.10 o
Fe (Mg/kg DM)
9.16 18.80 8.20 10.65 o

Cu (Mg/kg DM)
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5,8 dales (Y00 V) Cliiss o el gl 5 a}\.b.«a‘\_!r.m:jﬁl;a LB A

The basal diet consisted of alfalfa hay (27%), barley grain (70%) and soybean meal (3%)
“Metabolizable Energy was calculated based on NRC (2007).
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Table 2. Effect of different levels of zinc on performance of lambs

¥ les Y les als [FORET
p-value  SEM
Treatment3  Treatment 2 Control Parameters
0.98 1.334 33.50 33.66 33.70 (S 58) sl 055
Initial body weight (kg)
0.19 35.046 1394.63 1464.75 1356.77 Gos 08D e St el
Dry matter intake (g/day)
<0.01  11.925 273.81° 269.35° 241.07° Gao 2 ¢5) @355 055 LRl 1
Average daily gain (gr)
0.04 0.263 5.11° 5.40° 5.64 2 dets gl s

Feed conversion ratio
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Treatments included: Control group (basal diet with 26.10 mg Zn/kg DM), Treatment 2 (basal diet + 40 mg Zn/kg

DM as a zinc sulphate), and Treatment 3 (basal diet + 80 mg Zn/kg DM as a zinc sulphate).
Means with different superscript letters in rows are significantly different (P<0.05).

SEM: Standard error of the mean
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Table 3. Effect of different levels of zinc on concentration of minerals in blood of lambs

¥ les Y s dals Ladseinal 3
p-value SEM
Treatment3  Treatment 2 Control Parameters
<001  0.057 1.13° 1.24° 0.86° S0 =
Zinc (mg/l)
030  0.580 13.20 12.16 12.55 S
Calcium (mg/dl)
073 0.244 5.54 5.63 5.80 A e
(mg/dl)phosphorus
072 0.056 0.69 0.67 0.74 o
Cupper (mg/l)
0.75 0.090 1.78 1.88 1.85 Al e
Iron (mg/1)
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Treatments included: Control group (basal diet with 26.10 mg Zn/kg DM), Treatment 2 (basal diet + 40 mg Zn/kg

DM as a zinc sulphate), and Treatment 3 (basal diet + 80 mg Zn/kg DM as a zinc sulphate).
Means with different superscript letters in rows are significantly different (P<0.05).
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Table 4. Effect of different levels of zinc (mg/kg DM) on zinc balance in lambs (g/day)
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Treatments included: Control group (basal diet with 26.10 mg Zn/kg DM), Treatment 2 (basal diet + 40 mg Zn/kg

DM as a zinc sulphate), and Treatment 3 (basal diet + 80 mg Zn/kg DM as a zinc sulphate).
Means with different superscript letters in rows are significantly different (P<0.05).
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Table 5. Effect of different levels of zinc (mg/kg DM) on Calcium and Phosphorus balance in lambs (g/day)

p-value SEM s Yo . Lol 2
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Ca fecal excretion
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Treatments included: Control group (basal diet with 26.10 mg Zn/kg DM), Treatment 2 (basal diet + 40 mg Zn/kg

DM as a zinc sulphate), and Treatment 3 (basal diet + 80 mg Zn/kg DM as a zinc sulphate).
Means with different superscript letters in rows are significantly different (P<0.05).
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Table 6 - Effect of different levels of zinc (mg/kg DM) on Copper and Iron balance in lambs (g/day)

p-value SEM "o T - el
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Cu fecal excretion
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Cu urinary excretion
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Cu retention
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Fe urinary excretion
077  3.063 53.46 57.52 52.69 0 3 ek slil ool e

Fe retention

(’J’;é" Ertalo,) Y sl L(ej:a-&ée:br;%ﬁ)ééj)jMV;éfaY-\/\' L;}bqlﬁaﬂ;-),muujfidwu&'ﬁbﬂéu)kj
j‘eﬁ&}a:br;%ﬁ)ééj)ﬂ;&€;&.n/\'+A{Qeﬁ)rjw}éjjQw}w&)bj‘eﬁu%ubrﬁ}l:sﬁjédjjw

(o, oMW g 3 b

Al o (P<e/00) Sls sma bl Gt sy sasOlis s, A s oslae Gy >
Treatments included: Control group (basal diet with 26.10 mg Zn/kg DM), Treatment 2 (basal diet + 40 mg Zn/kg

DM as a zinc sulphate), and Treatment 3 (basal diet + 80 mg Zn/kg DM as a zinc sulphate).
Means with different superscript letters in rows are significantly different (P<0.05).
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Table 7. Correlation coefficients between element retention in lambs
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1 0.9517" 0.885 0.032"™ 0.498 ™ (Copper) ..

" not significant, ~ : significant (p<0.001) and "~ : significant (p<0.01)
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