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from South Khorasan Province and to evaluate their effects on the physical quality
(durability or hardness) of pelleted feed. For this purpose, 13 bentonite samples were
collected from different mines in South Khorasan Province. After determining their
physical characteristics, including moisture content, pH, sedimentation index, swelling
index, and water absorption capacity, two samples were selected and designated as A
and B. Each selected bentonite sample was then incorporated into a broiler grower
concentrate (corn- and soybean-based) at two inclusion levels (1 and 2%), and the
concentrates were subsequently pelleted. Five experimental treatments, including the
control (concentrate without bentonite), Al (concentrate containing 1% type A
bentonite), A2 (concentrate containing 2% type A bentonite), Bl (concentrate
containing 1% type B bentonite), and B2 (concentrate containing 2% type B bentonite),
were compared based on the hardness index. The results showed that the addition of
bentonite at both 1 and 2% inclusion levels significantly increased the physical
durability of the pelleted feed compared with the control concentrate. Among the
treatments, B2 exhibited the highest hardness index based on the different tests
performed..
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Extended Abstract

Introduction

Pelleting is converting of powdered feeds (mesh or flour) to pieces with specified size, which is done by pellet pressing
machines. The beneficial effects of diet pelleting on the performance of livestock and poultry have been reported by many
researchers. One of the problems in livestock and particularly poultry production systems is that the pellet feed has low
durability and in transport, loading and unloading process, the feed tends to produce additional fines. Pellets with low strength
to cause more dust and reduce feed consumption. So, many producers and breeders have paid special attention to the physical
quality of pellet feeds. Adding cohesive components (binder) to pellet feeds to enhance its physical quality (durability) is
recommended in cases where the diet could not reach the quality standards itself. One of these effective ingredients in poultry
and livestock feeds is bentonite. Physical quality of the pellets is usually determined with a pellet durability index, PDI. This
study was carried out to determine the physical characteristics of different samples of south Khorasan bentonites and their
effect on PDI of pellet feed.

Materials and Methods

In this study, 13 bentonite samples were collected from south Khorasan mines and after doing laboratory tests including
determination of moisture content, pH, sedimentation index, inflation index and water absorption rate, two samples were
selected and added to pelleted broilers diet (based on corn and soybean) in two levels, 1 and 2 percent each. Five examined
treatments named control, A1, A2, B1 and Bz, were examined for pellet durability tests. One ton of each pellet feed were
prepared and after cooling, pellets were evaluated with three test methods including Tumble, Holman and Kahl.

Results

Studied the physical characteristics of water absorption was the most range (186/75), And the lowest range of the pH (2/46).
The concentration mineral elements calcium, potassium and zinc in sample A and the amount of sodium, magnesium,
manganese, iron in the sample B was higher. Meanwhile, arsenic, tin, mercury and nickel because the amount is very low, not
measurable by the device.in the Holman test 1 and 2 percent of each of the two samples A and B Bentonite significant increase
PDI index. But the addition of 2% of the bentonite type B the most significant difference with the control sample (no bentonite
concentrate) showed.in the tumble test, A2 sample, did not show significant differences with sample B: and Bz and A1. In the
Kahl test, sample Bz, have most pellet strength index. The results showed that B2 (adding 2% of B type bentonite) had the best
performance, according to different tests, and also it was proved that the Tumble test had a lower coefficient of variation
compared to Holman test. Also Holman test had a more accurate PDI.

Conclusion

The results showed that the addition of bentonite at 1 and 2% levels, caused a significant increase in pellet PDI. Different
samples of bentonite were completely different in terms of physical and chemical characteristics and necessary tests must be
performed when using any type of bentonite samples. Also according to the results, it seems Holman test is the best standard
for determining the PDI index of pellet.
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Table 2- Mineral concentration in selected bentonite samples
(o9aeo 5> Coomd) pucis e $9) ] o2 P s o o ool
Element (ppm) Cu Zn K Fe Mn Na Mg Ca
A 505
2.11 0.06 20.35 1.02 0.98 68.9 279 172
Sample A
B diges
2.11 0.02 18.16 11.59 1.22 75.7 325 104
Sample B

1. Feldspar
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Table 3- Concentration of some minerals (percentage of dry matter) in bentonite in different experiments

PR pais Christidis et al. Ahonen et Calarg et al.
Element (2006) al. (2008) (2006)

Tio2 0.08 - 0.69
K20 0.11 0.6 0.29
Na20 - 2.1 278
Ca0 2.19 14 2.38
MgO 38 26 2.8

MnO 0.16 - -

Fe203 1.74 3.9 6.9

AI203 14.18 20.4 13.30
Si02 58.48 61.8 57.58
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Figure 1- Effect of bentonite type and level on PDI index of pelleted feed (Holmen testing method)
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Figure 2- Effect of bentonite type and level on PDI index of pelleted feed (Tumbler testing method)
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Figure 3 - Effect of bentonite type and level on PDI index of pelleted feed (Kahl testing method)
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