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Table 1- Ingredients and nutrient composition of the basal diet

Shgs gl
. Feedstuff
wte e D) o V) g 4 78) puis Y) Ly dlos “h e
Nutrients (F¥0) ey (V) ‘b? (8) 5 g (7 by Al Basal diet
Alfalfa hay Barley grain Wheat bran Soy meal
(27%) (57%) (5%) (3%)
Kis oole
. 1. 88.8 1.76 1.1
Dry Matter (%) 90.07 91.96 8.80 91.7 91.13
Ji oslo
1. 1.4 .1 41 1.6
Organic Matter (%) o1.70 91.40 93.10 % 91.65
P Oxan
14.51 11.33 15.92 41.94 13.59
Crude Protein (%)
‘gl BB (555l
2.1 . 2. . 2.6
ME! (Mcal/kg) 0 3.00 50 3.00 6
5 03ty 53 Sl
1.4 22. 4 .62 4.62
NDF (%) 51.40 70 55.40 30 3
Sl 0dizgd ) Jglomels 53
29.90 11.80 13.13 8.83 18.11
ADF (%)
ol
1.71 0.08 0.13 0.31 0.65
Ca (%)
i
0.25 0.33 0.75 0.60 0.33
P (%)
“9)
18. 16. 2.12 . 19.72
Zn (Mg/kg DM) 8.06 30 5 50.09 9.7
‘)AAA
9.50 6.10 12.28 17.22 7.93
Cu (Mg/kg DM)
-
o 372.60 94.55 140.62 181.60 196.80

Fe (Mg/kg DM)

35 s (V- V) o Slisive (ool slié clojls Jsin 51 oolisial b peasdgslio BB (51"

"Metabolizable Energy was calculated based on NRC (2007).
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Table 2- Effect of zinc supplementation on performance of lambs in different treatments!

. Tlalos

L;a?:r:z:t ers Treatments? SEM3 P-value
Ctrl Z/nM ZnP nG ZnS

adgl 0135
Initial Body Weight 30.23 31.22 30.83 30.80 31.05 0.737 0.893
(ki)
=L a a al al
Final Body Weight (kg) 42.90P 46.27 45.97 45.18» 45.70% 0.972 0.083
alig) ojs Ll
Average Daily Gain 181° 2162 215° 205° 2092 5.344 0.001
(gr)
gy by S oole
Average Daily Feed 14400 15202 15322 14992 15172 17.356 0.008
Intake (gr)
Jid e 8.01¢ 7.08 7.108 7.312 7.26° 0.173 0.004

Feed Conversion Ratio

3SEM: Standard error of the mean.
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"Means with different superscript letters in rows are significantly different (p<0.05).

2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
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Table 3- Effect of zinc supplementation on blood mineral profile of lambs in different treatments!

e ) o
a3 Treatments
TS SEMS Treatments
Parameters Ctrl Z/nM ZnP nG Z/nS . Treatment
Treatment  Time .
x Time
\“"Mi <9 b a a a a
Zn (mg/L) 0.91 1.31 1.26 1.28 1.30 0.074 0.003 0.014 0.065
lowdly o
- 1.02 1.04 1.03 1.03 1.05 0.044 0.991 0.708 0.992
Cu (mg/L)
i 1.912 1.87% 1.85% 1.872 1.78° 0.036 0.048 0.171 0.968
Fe (mg/L)
P ol
8.72 .36 2 .1 . 22 2 271 .
Ca (mg/dL) 7 9.3 9.29 9.13 9.33 0.228 0.289 0.27 0.858
P yiud
7.98 7.99 7.75 7.89 7.95 0.129 0.662 0.271 0.964
P (mg/dL)

3SEM: Standard error of the mean.
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"Means with different superscript letters in rows are significantly different (p<0.05).

2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
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Table 4- Effect of zinc supplementation on hematological parameters of lambs in different treatments!

oled Lo
L Treatments?
o dseilyb SEM? Treatments
Parameters Ctrl Z/nM ZnP ZnG 7/nS . Treatment
Treatment  Time % Tj

ime

305 sl JylS S . . - ) )

RBC (10121L) 9.16 9.66 9.37 9.54 9.48 0.088 0.004 0.588 0.273

OmslS e clals b . . . .

HIb (gr/dL) 10.60 11.06 11.01 11.04 10.95 0.107 0.031 0.103 0.375

s glo 8 3l . . . . .

WBC (10°L) 7.68 8.42 8.46 8.56°  861* 0235 0006 0994 0915

oS glen 38.53 40.41 40.04 40.09 4097  0.787 0.290 0.684 0.583

HCT (%)

3SEM: Standard error of the mean.
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"Means with different superscript letters in rows are significantly different (p<0.05).

2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
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Table 5- Effect of zinc supplementation on serum lipid parameters of lambs in different treatments!

Tl lows

Lo b Lo
Treatments?
Treatments SEMB Treatments
o dsciwl 8
DEts Ctrl Z/nM ZnP nG Z/nS . Treatment

Parameters Treatment  Time « Time

25.61 25.26 24.4 25.1 26.14 0.529 0.291 0.117 0.173
TG (mg/dl) 5 5 9 5.19
Jo s

. . . 32 54.64 0.686 0.621 0.217 0.906

CHOL (mg/dl) 53.30 53.99 53.59 53.3
b sl ondigond
b JEs 36.25 36.69 37.74 35.67 37.85 0.750 0.208 0.553 0.678
HDL (mg/dl)
b sl opdigond
oS JE 11.92 12.25 10.94 12.62 11.56 0.532 0.245 0.273 0.667
LDL (mg/dl)
b sl onigond
oS s JEs 5.12 5.05 4.90 5.04 5.23 0.105 0.291 0.117 0.173
VLDL (mg/dl)

il g (P<e/+0) Yo gxe (g )lo] BB oxims i iu ya jl Cud, b y> caglie gy
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"Means with different superscript letters in rows are significantly different (p<0.05).
2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
3SEM: Standard error of the mean.
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Introduction The role of trace minerals in animal production is an area of strong interest for producers, feed
manufactures, veterinarians and scientists. Zn (Zn) is one of the most important elements that has been
recognized as an essential catalytic factor for more than 300 enzymes enzyme. Zinc also has an essential role
in metabolism of nucleic acids, proteins, lipids, and carbohydrates. The National Research Council (1985
and 2007) recommended about 30 mg/kg zinc for ewes and growing lambs. However, the soil status and zinc
concentration in native plants are also affected. In many regions of Iran, the Zn content of soil and plants is
commonly low (less than 0.8 mg/kg). As a result, health and performance of animals reared on mainly
homegrown roughage and grains may be affected as a consequence of nutritional deficiency. Recently, the
use of organic sources of mineral supplements (complexes, chelates and proteinates) has increased.
However, the results of organic and inorganic sources in ruminants are contradictory. Furthermore, few
studies have investigated the effect of zinc on lipid parameters in ruminants. Therefore, the aim of the
present study was to compare the effect of supplementation of 30 mg/kg Zn from the three organic sources
and conventional inorganic source on performance, hematological parameters and mineral profile of
Mehraban growing lambs.

Materials and Methods Thirty male lambs with 4-5 months of age and 30.84+2.8 kg average in weight
randomly allotted to 5 groups. Treatments were: 1) Basal diet without zinc supplement (containing 19.72
mg/kg DM zinc); 2) Basal diet+30 mg/kg DM zinc as zinc methionine; 3) Basal diet +30 mg/kg DM zinc as
zinc proteinate; 4) Basal diet +30 mg/kg DM zinc as zinc glycinate, and 5) Basal diet +30 mg/kg DM zinc as
zinc sulfate. This trial lasted for 70 days. The dry matter intake, daily gain and feed conversion ratio were
determined. Blood samples were taken on days 0, 35 and 70 before the morning meal. Chemical composition
of experimental samples including (crude protein, neutral detergent fiber, acid detergent fiber, and dry
matter) and blood parameters including (hematological, mineral and lipid profiles) were measured according
to standard methods. This experiment was analyzed in a completely randomized design.

Results and Discussion Average daily gain and dry matter intake for all groups fed the supplement were
significantly higher than control group and feed conversion ratio also improved (P<0.01). Lambs fed basal
diet with no Zn supplement received lower Zn (19.72 mg Zn/kg) than their requirements and considering the
effect of Zn on gene expression, protein synthesis, enzyme activity and immunity, it was expected to be
decreased in performance of control group. Plasma concentrations of zinc and hemoglobin, red blood cells
and white blood cells count significantly increased with zinc supplementation (P<0.01). The reason might be
due to higher fragility of erythrocytes and the blockage of protein synthesis in control group. However, there
were no significant differences between the supplemented treatments for these parameters (P>0.05). Due to
inhibitory effect of inorganic zinc on iron absorption, plasma iron concentration in lambs receiving zinc
sulfate significantly decreased compared to the control group (P<0.05). There was no difference among
treatments (P>0.05) for plasma copper, calcium and phosphorus, triglyceride, cholesterol and lipoproteins
(HDL, LDL and VLDL).
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Conclusion It may be concluded that 30 mg/kg DM zinc supplementation as zinc methionine, zinc
proteinate, zinc glycinate and zinc sulfate improved growth performance, plasma zinc level and
hematological parameters of fattening lambs fed basal diet containing 19.72 mg/kg DM zinc. There were no
differences among treatments supplemented with organic sources of zinc. However, plasma iron
concentration decreased significantly in lambs supplemented with zinc sulfate.

Keywords: Lamb, Zinc glycinate, Zinc methionine, Zinc proteinate, Zinc sulfate.



