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In this study, the effects of certain feed manufacturing processes on the uniformity
coefficient of concentrate and pellet quality were investigated. The experimental
treatments included the use of new and worn hammers in the grinding process, the
addition of 2% sodium bentonite, and the inclusion of wheat bran at levels of 15% and
25% in the diet formulation. At the end of the production process, six pellet samples
were randomly selected and evaluated for pellet durability. Finally, the data were
analyzed using SAS software. The results showed that the passage through sieves with
mesh sizes 16 and 25 was lower for pellets ground with new hammers compared to worn
hammers; however, the difference was not significant (P> 0.05). Passage through the
30-mesh sieve was significantly lower for concentrate pellets ground with new hammers
(P< 0.05). In addition, the percentage of material remaining in the bottom pan was
significantly lower in the treatment containing sodium bentonite (P< 0.05). Across all
sieves, the percentage of passage and the amount of residue in the bottom pan were
significantly higher in pellets containing 25% wheat bran (P< 0.05). The addition of
2% sodium bentonite significantly increased pellet durability and the number of grooves
on the pellet surface (P< 0.05). Although the inclusion of wheat bran in the concentrate
had no significant effect on pellet height and durability, it significantly increased the
grooves on the pellet surface (P< 0.05). The use of new hammers during grinding and
the inclusion of 2% sodium bentonite in the formulation improved pellet quality.
However, increasing the level of wheat bran reduced the quality of the produced pellets.
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Extended Abstract

Introduction

The physical quality of animal feed, particularly the uniformity and durability of pellets, plays a critical role in feed intake,
digestion efficiency, and overall animal performance. Variations in pellet quality can lead to selective feeding, increased dust,
and nutritional imbalances. This study was designed to investigate the influence of specific feed manufacturing parameters
and formulation adjustments on the uniformity coefficient and physical characteristics of concentrates and pellets. Specifically,
the research focused on three key variables: the mechanical state of the grinding equipment, the use of binding agents, and
the impact of fiber-source inclusion levels.

Materials and Methods

The experimental design was structured to evaluate the synergistic and individual effects of several manufacturing treatments.
The first factor addressed the grinding stage, comparing the use of new hammers against worn hammers to determine the
impact of particle size distribution on subsequent pelleting. The second factor involved the addition of 2% sodium bentonite
to the formulation to assess its efficacy as a binding agent in improving structural integrity. The third factor focused on dietary
formulation, specifically the inclusion of wheat bran at two distinct levels 15% and 25% to observe how varying fiber
concentrations influence the mechanical properties of the final product.

During the production phase, the concentrates were processed through a pelleting mill under controlled conditions. Upon
completion of the manufacturing cycle, six pellet samples were randomly selected from different batches to ensure a
representative assessment of the entire production run. The evaluation focused on several key physical parameters: the
uniformity coefficient (measured by the passage through various mesh sieves), pellet durability (PDI), pellet height, and
surface morphology. All experimental data were subjected to statistical analysis using SAS software to determine the
significance of the observed effects.

Results and Discussion

The results provided significant insights into how grinding precision and additives dictate the physical profile of the feed.
Regarding the grinding process, it was observed that pellets produced with new hammers exhibited a lower passage rate
through the 16 and 25 mesh sieves compared to those produced with worn hammers. This indicates that new hammers
contribute to a more controlled particle size distribution; however, statistical analysis revealed that this specific difference
was not significant (P<0.05). Nevertheless, a significant distinction was found when examining the 30 mesh sieve, where
pellets ground with new hammers showed a significantly lower passage rate (P<0.05), suggesting that new hammers are more
effective at preventing the over-fines production that occurs with the inconsistent cutting action of worn equipment.

The role of additives was clearly demonstrated by the impact of sodium bentonite. The analysis showed that the percentage
of material remaining in the bottom pan was significantly lower in the treatment containing 2% sodium bentonite (P<0.05).
This reduction in residue indicates a more homogeneous particle size distribution. More importantly, the addition of 2%
sodium bentonite significantly enhanced the pellet durability and increased the number of grooves on the pellet surface
(P<0.05). The increased grooves and improved durability suggest that the bentonite acts as an effective lubricant and binder
during the compression phase, facilitating a more stable matrix within the pellet.

The inclusion of wheat bran presented a contrasting effect on feed quality. Across all sieve sizes tested, both the percentage
of passage and the amount of residue in the bottom pan were significantly higher in pellets containing 25% wheat bran
(P<0.05) compared to the lower inclusion levels. This indicates that increasing the wheat bran content tends to disrupt the
particle size uniformity, likely due to the different grinding characteristics and expansion properties of the bran. While the
inclusion of wheat bran did not have a statistically significant effect on the overall pellet height or the durability index, it did
significantly increase the number of grooves on the pellet surface (P<0.05), suggesting a more fragile or irregular surface
structure.

Conclusion

This study concludes that the optimization of pellet quality requires a multi-faceted approach involving both mechanical
maintenance and formulation precision. The findings suggest that the use of new hammers during the grinding stage and the
strategic inclusion of 2% sodium bentonite in the feed formulation are effective methods for improving the uniformity
coefficient and the physical durability of pellets. While sodium bentonite serves as a beneficial additive for structural integrity,
the level of wheat bran must be carefully managed, as higher concentrations (up to 25%) tend to diminish the quality and
uniformity of the produced pellets. These results provide practical guidelines for feed mill operators to enhance product
stability and reduce waste during transport and feeding.
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Table 1- Concentrate formula used in the first experiment (using old and new hammers)
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Table 2- Concentrate formula used in the second experiment (using sodium bentonite)
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Table 3- Concentrate formula(%) used in the third experiment (using wheat bran levels)
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Table 4- Effect of using new and old hammers on the percentage of concentrate passing through sieves and the percentage remaining on
the bottom tray
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Table 6- Effect of using wheat bran on the percentage of concentrate passing through sieves and the percentage remaining on
the bottom tray

7Y0 gl il o pluiS TN gols s o pluS &5 ol
SEM P value (Pellet piS" yoge (Pellet piS" yogus Sieve size
concentrate containing concentrate containing
25% wheat bran) 15% wheat bran)
0.53 0.0001 96.81° 91.41° Yokl
(Sieve with mesh 4)
031 0.0001 3.88° 1.47° Aol
(Sieve with mesh 8)
0.21 0.005 2.60° 0.64° ok
(Sieve with mesh 16)
0.10 0.002 0.85° 0.36° Vo ek
(Sieve with mesh 25)
0.03 0.07 0328 0.16° Yoo bes
(Sieve with mesh 30)
0.07 0.004 0.872 0.54° Q) (e
(Bottom tray)
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3¢ Means with different superscripts in each row are significantly different (P < 0.05).
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Table 7- Effect of using new and old hammers in the grinding process on height, durability, and presence or
absence of grooves on the pellet surface

SEM P value e @S S
(New hammer) (Old hammer)
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(m) (Pellet height)
53.78 0.0001 3032a 2055b oy Canglie.
(Kg/m3) (Pellet resistance)
b oled 2929 pie b 392
0.02 0.32 0.21 0.25 (Presence or absence of longitudinal
groove)
255 kb 392 pas L 22
0.02 0.02 0.45b 0.53a (The presence or
absence of a transverse groove)
)90 sled 2929 pas b 32
0.02 0.08 0.21 0.26 (Presence or absence of oblique

groove)
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¢ Means with different superscripts in each row are significantly different (P < 0.05).
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Table 8- Effect of using sodium bentonite on height, durability, and presence or absence of grooves on the pellet surface

SEM P value 2 /O_MM - A (Without sodium
sodium bentonite) .
bentonite)
4.69 0.35 16.75 12.88 oy glis))
(m) (Pellet height)
73.21 0.0001 39442 19125° oy Conglie
(Kg/m3) (Pellet resistance)
a b .
0.023 0.0001 0.37 0.21! Jsb s 3s3s pis b de3g
(Presence or absence of
) longitudinal groove)
0.024 0.02 0.38 0.45 5555 )k dg3g pas b 393
(The presence or
absence of a transverse
groove)
0.021 0.004 0.36% 0.24°

90 )led S92 pas b 2929
(Presence or absence of
oblique groove)
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¢ Means with different superscripts in each row are significantly different (P < 0.05).
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Table 9- Effect of using wheat bran on height, durability, and presence or absence of grooves on the pellet surface

Y 0 .z o
SEM P value PS5 oz Y070 PS5 (oges %010
(25% wheat bran) (15% wheat bran)
0.19 0.13 17.10 17.51 ek gl
(m) (Pellet height)
95.38 0.17 1256 1454 ey Coglio

(Kg/m?) (Pellet resistance)

. \ ol b 2929 pie b 292
0.024 0.008 0.33 0.21 (Presence or absence of

longitudinal groove)
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0.029 0.0013 0.45° 0.31° (The presence or
absence of a transverse
groove)
\ )90 sled 2929 pas b o2
0.018 0.0001 0.29° 014 (Presence or absence of

oblique groove)
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2 Means with different superscripts in each row are significantly different (P < 0.05).
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Table 10 - Coefficient of variation of salt percentage in pelleted concentrate
Sod doyd Sl o S My dl> s
(Coefficient of variation of salt percentage) (Production stage)
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