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ABSTRACT

The objective of this study was to determine the effect of the moisture content and pellet mill type on the physical and
chemical characteristics of Italian ryegrass (IRG) pellet. Moisture content of raw material significantly (p<0.05) affected IRG pellet
formation. Moisture content at 25% was the best condition for IRG pellet formation in terms of shape, power load and
temperature changes. The hardness of pellet was decreased when moisture content was increase. However, the hardness of pellet
was not affected by pellet mill type. Moisture content at 30% dramatically (p<0.05) decreased the durability compared to moisture
content at 25%. Dry matter content of IRG pellet was increased (p<0.05) after pelleting. Total count of microorganism was
decreased in pellet due to pressure heat and moisture losses during the pelleting process. These results indicated that the proper
moisture content of Italian ryegrass pelleting would be at 25%. In addition, Roll & flat die type would be more suitable than
Ring die and Die & flat die type in IRG pelleting. Pelleting works would be beneficial for improving forage quality and long
storage.
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Table 1. Distribution of particle size of ground Italian rye grass (IRG)

Particle size (mm)

Classification —
<35

5-8

8-12 12-25

Ratio (%) 28

9 40 23

Roller & flat die type

Die & flat die type

Fig. 1. Three pellet mills used in the experiment.

Ring die type
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Table 2. Types and specifications of the pellet mill
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Specifications
Types Power Roller DHCR" DI Speed
(kw) (No.) (D/L) (mm) (rpm)
Roller & flat die 15 2 1:5 260 150
Die & flat die 15 2 1:5 300 150
Ring die 22 2 1:5 250 300

D DHCR : die hole compression ratio.
Y DHI : die hole diameter.
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Table 3. Effect of moisture contents on the morphology, suitability, power load and temperature of IRG pellet
according to the different pellet mills

Moisture contents (%)

Item
15 20 25 30
Roller & flat die
F >
|
Morphology
Suitability partial browning good
PLY (kw) -9 1.3
Temp? (C) 120~130 83~97
Die & flat die
S ed -
Morphology
Suitability partial burning partial burning good failed
PL (kw) - 2.1 1.7 -
Temp (C) 132~139 90~100 90~94 80~85
Ring die
Morphology
Suitability failed
PL (kw) - 32
Temp (C) - -

DPL : power load
Y Temp : temperature was measured at pellet outlet of machine.
¥ Not detectable due to over electric load or bad pelleting.
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Table 4. Effect of moisture contents on the hardness and the pellet durability index (PDI) of IRG pellet according

to the different pellet mills

Moisture contents (%)

Ttem Types SEM"
15 20 25 30

Roller & flat die 16.72° 16.43%® 16.17% 13.63° 2.63

Hardness . . b b b
5 Die & flat die 17.49° 11.98 10.82 8.65 421

(kg/cm®) L 5 b
Ring die -2 - 16.55° 11.21 2.92
Roller & flat die 94.47° 96.37° 96.37° 93.71° 0.32
pPDP Die & flat die 90.26° 91.13° 90.49%° 86.49° 0.56
Ring die - - 94.95° 91.59° 0.73

ab¢ Mean with different superscripts in same row differ significantly (p<0.05).

D SEM: pooled standard error of the mean.
? Not detectable due to pelleting failure.
» PDI: pellet durability index.
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Table 5. Effect of moisture contents on the chemical composition of IRG pellet according to the different pellet

mills (dry matter basis)

Moisture contents (%)

Item Types Pre-pelleted SEM"
15 20 25 30

Roller & flat die 85.37° 96.60° 95.91° 94.65° 93.86¢ 0.26

DM? Die & flat die 85.37¢ 97.23¢ 98.28° 97.67* 98.14% 0.38
Ring die 85.37° -2 - 92.62° 92.85 0.29

Roller & flat die 1.38% 1.93% 1.214 1.64% 1.73% 0.20

EEY Die & flat die 1.38° 2.72° 2.59° 2.14% 1.64° 0.39
Ring die 1.38 - - 1.44° 1.79* 0.22

Roller & flat die 11.31° 13.38° 12.90° 12.71° 13.45° 0.26

cpY Die & flat die 11.31° 14.37° 12.99° 12.95° 13.35° 0.39
Ring die 11.31° - - 12.97 13.34° 0.30

Roller & flat die 24.67° 26.11° 25.924 25.84%® 24.80° 0.85

CF? Die & flat die 24.67° 19.95° 24.36° 24.44° 23.56° 1.13
Ring die 2467 - - 19.95 16.17° 0.42

Roller & flat die 32.22% 33.42% 35.49* 33.92% 31.76° 1.34

ADF”  Die & flat die 32.22° 30.61° 37.38° 38.36° 37.23° 1.93
Ring die 32.22° - - 27.59° 22.67° 1.08

*¢ Mean with different superscripts in same row differ significantly (p<0.05).

U SEM: pooled standard error of the mean.
? Not detectable due to pelleting failure.
) DM: dry matter; Y EE: ether extract;

9 CP: crude protein;

9 CF: crude fiber;

) ADF: acid detergent fiber.

Table 6. Effect of moisture contents on the moisture loss and the number of microorganisms of IRG pellet
according to the different pellet mills

Pre- Moisture contents (%) D
Item Types SEM
pelleted 15 20 25 30
, Roller & flat die 11.18¢ 15.49¢ 19.22° 23.44° 0.29
Moisture . . d . b .
Die & flat die 11.81 17.86 22.25 27.72 0.44
loss (%) . . ) b
Ring die - - 17.20 22.43% 0.37
Total  Roller & flat die ~ 7.4x10° 5.5x10° 6.3x10* 7.5x10°* 1.8x10°
microbes  Die & flat die 7.4x10° 3.5x10° 7.8x10° 9.7x10* 4.7x10°
(CFU%/g)  Ring die 7.4x10° - - 2.1x10° 6.3x10°
ab¢ Mean with different superscripts in same row differ significantly (p<0.05).
Y SEM: pooled standard error of the mean.
? Not detectable due to pelleting failure.
» CFU: cell forming unit.
Ohh and Behnke (1990)2 <& HAW & A¢ A ddY 319 Zolo] o] Sl= Zo=m dAvtdrh
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