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Table 1. Chemical composition (major oxides) of natural minerals used in the experiment (%) 

Oxide SiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O TiO2 P2O5 SO3 MnO L.O.I 

Perlite1 69.39 14.67 1.16 0.30 1.07 0.5 0.79 0.16 - 0.91 - 11 

Zeolite2 66.00 11.43 1.30 3.11 0.72 2.01 3.12 0.21 0.01 - 0.04 12.05 

Glauconite3 70.98 10.04 3.17 4.73 1.07 1.70 1.24 0.52 0.28 - 0.05 - 

Bentonite4 61.70 13.20 1.17 4.43 2.07 1.96 0.78 - - - - 13.49 

1- Mana et al. (2007); 2- As report of producer company, Iran; 3- Karimi et al., 2011; 4- Mohammad Torab and Kohsari, 2003; L.O.I: Loss on 
ignition at 1000 °C.  
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5 Crude Protein 
6 Organic Matter 
7 Acid Detergent Fiber 
8 Neutral Detergent Fiber 
9 Blood Urea Nitrogen 
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Table 2. The ingredients and chemical composition of basal diet in second 

experiment (DM basis) 
Composition  (%) 
Wheat straw 47 
Wheat grain 14 
Barley grain 10 
Wheat bran 8 
Beet pulp 7.5 
Corn 6 
Soybean meal 3 
Canola meal 1 
Meat powder 1.5 
Egg powder 1 
Salt 0.5 
Mineral and vitamin premix* 0.5 
Total 100 
Chemical composition of basal diet 
DM  88.93 
ME (Mcal kg-1 DM) 2.24 
CP 9.23 
Ca 0.81 
P 0.35 
Forage/Concentrate ratio 47/53 

  *Provided per kg of diet: Vitamin A, 8,800 IU; Vitamin D3, 3,300 IU; Vitamin E, 40 IU; Vitamin K3,  
3.3 mg; Thiamine, 4.0 mg; Riboflavin, 8.0 mg; Panthothenic acid, 15 mg; Niacin,50 mg; Pyridoxine,  
3.3 mg; Choline, 600 mg; Folic acid, 1 mg; Biotin, 220 μg; Vitamin B12, 12 μg; Ethoxyquin, 120 mg; 
 Manganese, 70 mg; Zinc, 70 mg; Iron, 60 mg; Copper, 10 mg; Iodine, 1.0 mg; and Selenium, 0.3 mg. 
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 J�*\3 -  *i�
#
�� �*+*&*=������ K��#��*�� �� %a!�b� ��B���� �
 L��H�� ��B�G�� a!�b� ��B ���'� 
Table 3. DM disappearance of minerals with different particle size in incubation times 

 DM disappearance in different hours (%) 
Minerals Particle size (mm) 0 4 8 16 24 48 
Zeolite 0.85-1  5.52g*  6.71f 6.70e 6.71e 6.71e 6.71e 

<0.5  48.69c 50.81b 51.04b 51.50b 51.96b 52.03b 
Perlite 0.85-1  14.66f 26.11d 27.19c 27.31c 27.30c 27.31c 

<0.5  46.33d 46.90c 47.47b 48.59b 49.71b 49.90b 
Bentonite 0.85-1  94.16b 96.04a 96.26a 96.70a 97.14a 97.29a 

<0.5  97.22a 97.24a 97.26a 97.35a 97.35a 97.35a 
Glauconite 0.85-1  7.27g 15.93e 15.93d 15.93d 15.93d 15.93d 

<0.5  43.92e 46.59c 47.51b 47.93b 48.35b 48.72b 
P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
SEM 0.75 1.19 1.15 1.21 1.26 1.26 
*Means within a column that do not have a common superscript are significantly different (P<0.05).  
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Table 4. Dry matter intake, nutrients apparent digestibility and fecal moisture in different diets 
Treatments* 

 Control 2% zeolite 2% perlite 1% zeolite + 1% perlite P-value SEM 
DMI (g/animal/day) 1105.34 1105.44 1058.12 1095.29 0.37 30.63 

Digestibility (%)       
DM 65.52 65.66 66.03 65.21 0.94 1.15 
OM 64.93 70.52 67.04 66.39 0.23 2.01 
CP 64.19 b 67.09 a 61.25 b 64.46 b 0.03 1.28 

NDF 55.73 56.42 54.74 54.00 0.78 1.75 
ADF 48.01 47.52 45.84 48.44 0.88 2.43 
Ca  63.25 a 26.38 c 46.07 b <0.0001 5.72 
P  74.67 a 45.23 b 38.09 b <0.0001 4.32 

Fecal moisture (%) 66.63 a 59.93 b 61.40 b 65.44 a <0.0001 0.0065 
*Means within a row that do not have a common superscript are significantly different (P<0.05).  
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Table 5. Average concentration of blood metabolites in experimental diets 

 Treatments   
Blood parameters 

(mg/dl) 
Control 2% zeolite 2% perlite 1% zeolite + 1% perlite P-value SEM 

Glucose 46.5 48.5 42.25 42.75 0.47 3.11 
BUN 15.68 14.78 18.99 17.05 0.28 1.20 

Creatinine 0.92 0.92 0.94 0.90 0.91 0.04 
Triglyceride 18.75 19.25 18.25 18.00 0.93 2.11 
Cholesterol 78.25 79.00 86.5 71.25 0.15 0.00 

Total Protein 8.10 8.15 8.25 7.94 0.74 0.18 
Calcium 11.55 11.82 11.79 8.50 0.52 1.52 

Phophorus 6.92 9.33 7.70 7.98 0.76 1.66 
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Abstract 

Two independent experiments were carried out to investigate the effects of natural aluminosilicates 
and glauconite in sheep nutrition. At 1st experiment, dry matter disappearance of these minerals by two particle sizes 
(0.85-1 mm and <0.5 mm), was determined. For this, 3 fistulated Dalagh rams in a completely randomized design 
with factorial arrangement 2×4 by nylon bag technique were used. 2nd experiment conducted to investigate dietary 
effect of zeolite and perlite on feed intake, nutrients digestibility, fecal moisture and blood parameters. 2nd 
experiment carried out in a change-over design by 4 treatments, 4 periods and 4 non-pregnant Dalagh ewes. Each 
experimental period was 15 days, including 10 days as adaptation and 5 days for total feces collection. Dietary 
treatments were: 1) control 2) control diet + two percent zeolite, 3) control diet + two percent perlite and 4) control 
diet + one percent zeolite + one percent perlite. Analysis of variance and separation of means by Duncan's multiple 
range tests were conducted by SAS software. 1st experiment showed that between two particle sizes of bentonite, 
there was no significant difference in dry matter disappearance (P>0.05), While, in other minerals these amount 
having certain trend for larger size, in any time, that was lesser than smaller size significantly (P<0.05) whereas 
maximum difference shown in zeolite supplemented treatment that in 48 h. were 6.71 and 52.03% in coarse and fine 
particle size respectively. The 2nd experiment indicated that 2% zeolite supplemented treatment had significantly 
higher apparent digestibility of CP, Ca and P in comparison to other groups (P<0.05). Supplementation of ewe diet 
by two percent zeolite and perlite can be lead to better performance. 
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