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Background and objectives: Zinc (Zn) is one of the trace elements that
affects in the growth, reproduction and improvement of the immune system
of animals. Recently, Zn has been supplemented to the diet for increasing
the performance of livestock. However, supplementation with excessively
of 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 supplementation of Zn), treatment 2)
basal diet plus 40 mg Zn/kg DM in the form of zinc sulfate and treatment
3) basal diet plus 80 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 a 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 weight gain
and feed conversion ratio was significant (P<0.05). Accordingly, the daily
weight gain in lambs in control group and treatments 2 and 3 was 241.07,
269.35 and 273.81 g/d, respectively. Also, zinc supplementation
significantly increased the level of zinc in the blood of lambs (P<0.05), and
its value increased from 0.86 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

a0 L s s ol ey lbord DS 5
Basal diet ~ Soybean meal Barley grain Alfalfa Chemical components
92.77 90.62 93.14 92.12 St oabe
Dry Matter (%)
93.01 91.10 93.65 93.28 Sleb
Organic Matter (%)
12.05 39.37 9.62 15.31 P oS
Crude Protein (%)
31.01 21.67 27.35 41.53 LSRRI
NDF (%)
47.15 26.38 58.92 35.48 S sl Sldeay S
NFC (%)
2.76 3.00 3.00 2.10 Hd e 1B 555
ME! (Mcal/kg)
Sdne ol
Mineral matters
26.10 62.03 26.07 22.93 S
Zn (Mg/kg DM)
0.52 0.31 0.08 1.76 odS
Ca (%)
0.29 0.66 0.29 0.26 A
P (%)
180.36 205.50 92.90 381.10 ool
Fe (Mg/kg DM)
9.16 18.80 8.20 10.65 o

Cu (Mg/kg DM)

350 (o33 ) Lgow S 5 (Ao p3 Vo) s 4ils (o3 YY) St amiy Jols b o ©

3 5 alows (T4 V) Sl o el Jshior S oalit b e slin 16 (55,50

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

Yook Yook dals la aminl 3
p-value SEM
Treatment 3 Treatment 2 Control Parameters
0.98 1.334 33.50 33.66 33.70 (pf SS) sl 03
Initial body weight (kg)
0.19 35.046 1394.63 1464.75 1356.77 Goo rf ) b an S 0cle
Dry matter intake (g/day)
<0.01 11.925 273.81% 269.35% 241.07° G oS wl3ss 835 Sl )
Average daily gain (gr)
0.04 0.263 511° 5.40° 5.64° Jts e

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

(e (Y014 OS5 Alimohamady)
2 Sl sy e 0 S oo Yo e 5l eslizd
i) Il o3 glse 3 6 S o3le p SIS
S Ll O iy S e 1 (s
LYYy 0L 5 Soufi)
i eslitad sl sy el S, U
033 3 p S 58 o bl i gap ST e, 5 o TE
T LS o 93 gy D smin oS
Jhaolode aS aalag 33 05 jid 5 o0dS
sPhir) c et 2 0Ly (g5, e 35 G pas
S 855 i 45 S S5 a3 (T4 O

Ad s el ol C Bl ¥ s Gl

DL Y 5 Y slales 5 dald 05,8 53 lae 05
L{er.MAMmL@J]w&)\JwQ)LaJJﬁ
O pymt S LBl S ) SS
3 S e ALY wls s oS s
R gp VA R AP PREVISERSE Sk JUASEIPE-
B b gan (Y00 Suttle) 505 55 ) s
Yoolaie jlesleal 4 as S ol asy
Si esle oSS a4 gy i S s
)lJ_bﬂdJJldj);lesu@u&_lijlAﬁ

C,_&\JJMJJKJJJLSLQQJ_’Q?N}WJS



YE€+0 &) O)Lows I 0,9 ‘ulf.mf,!,:w » Msf

s 4S5 A e e (VY O 4 Attia)
SR 3 e 3 Sy ks e ST alady 3 s
Sl 53 N oy a gy e D358 2
o S e s il eSSk s
SIS b 85 0B wS s s deme olie pla
dmo 5 s iy i e 3 Ol e oS
YoV Suttle) wsb o
G oo O a4 allae s
35 48 Sl Lae g 05 ool Clale (s e
SR S alie g il S sk
Yo jlaie 3l eslial a8 Couledd 5,18 ol
S sl oSS a Gl 4 55y e S e
s slasls s ol s o (5 b an
e—aman (Y00 V Ol s s Mandal) i1
Gl s G, s ij&kap/v Sldde 31 eslaxa
s S b Sl e SEt el p S LS
Ot ol Slle o ol e Sl g5y il
VYY) OLKas 5 Gresakova) cusll 5 glae

aﬁ)JQT&jlijw\&é}}J#
Pﬁ)bjsu\ﬂﬁuuvbdﬁ_w\uﬁw
e 13 S sl s 5 By e 5 AT (uendS
o (Y'\' gSUttle) JAEJ_:JG QH)JJ_..GL\P U_;‘
))6})%&6@)#%&'4]@5&%
Al aS Tl e (g el oS sl jleg

a2l IS el ol
jucubdMaMWLﬁnguywwﬁ
duu;:)b_fd_:i;ugg_’ﬁ:)b@_blhaw_ibm
o s e p S ke o e 05 5 L
jpféud&ﬁeﬁ)sgjm&}mbrﬁ%
sZaboli) el Lgl oy s cbile g,
Yerr 5Y0r A e b, me Ll (YOI O Sas
Sz sbe p SAS s Glils 555 a0 S e
dﬁdhﬁg:_u;)‘bruﬂuweﬂ

ubabﬁcﬂ)béjjjmd‘ypch_wg_éfm

\Aeﬁ C)}iﬂuﬂxmﬁd‘,)ﬂ;ﬁhﬂ:ﬁucﬂam;|—f JJ.X»
Table 3. Effect of different levels of zinc on concentration of minerals in blood of lambs

Yol Y dals la amenl 3
p-value SEM
Treatment3  Treatment 2 Control Parameters
<0.01  0.057 1.13°2 1.24° 0.86°" S0
Zinc (mg/l)
0.30 0.580 13.20 12.16 12.55 V'”JS s
Calcium (mg/dI)
0.73 0.244 5.54 5.63 5.80 A S
(mg/dl)phosphorus
0.72 0.056 0.69 0.67 0.74 S
Cupper (mg/l)
0.75 0.090 1.78 1.88 1.85 oAl 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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Zn fecal excretion
<0.01 0.058 2.60° 1.76 ° 1.00°¢ o) Gl Sl el w3 (555 e
Zn urinary 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 5. Effect of different levels of zinc (mg/kg DM) on Calcium and Phosphorus balance in lambs (g/day)

p-value  SEM o T - el
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Ca fecal excretion
0.21 0.002 0.75 0.80 0.92 Al Gisb Sl edd w83 0 S e
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Ca retention
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P urinary excretion
0.63 0.017 0.44 0.52 0.50 0Ly edd elil Jiud e
P retention

rjf«;l.:ab +abo ) Y ke ‘(Aﬂu%é)bc;}l:s}h_)ﬁéjjﬂi&cﬁ‘;k?»v-\/\' Sl wlo ) dall a))f:J»Li u,:,ﬂujéu)u:;

Sle e S ;surjf}l:S,aJ‘:L;}Jﬂ:&ka/\'+4.1L_3=J:>,)Y’)L¢.:J}k53)owy\_;i}.bj! 5ﬁy<.i>’=}bc/,§}l§fh)>ksjjj~d&

(o S5 5o b

.J...':L.d»(P<~/~O))1: &Mé_}‘.ﬂid%l S edkias OLiS s, o s osline Loy
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 " i . B el 2
Treatment 3  Treatment 2 Control Parameters
0.95 0.411 7.87 7.66 7.52 okl 03, 575 e pais
Cu intake
0.97 0.324 5.88 5.22 5.10 gdde b Sl edd wby s s
Cu fecal excretion
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Cu urinary excretion
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Cu retention
0.82 7.756 157.46 153.23 150.53 ok 03, g5 ol s
Fe intake
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Fe 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 7. Correlation coefficients between element retention in lambs
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