Journal of the Korean Society of Grassland and Forage Science 36(1) : 34~40, 2016 ISSN 2287-5824

(Print)

http://dx.doi.org/10.5333/KGFS.2016.36.1.34 ISSN 2287-5832 (Online)

Research Article

o

o 20| O|RHE[t 2jo|TJ2tA RELS| Z2|N H 2 daol

S A NBAS . S AED
A gTetaL S 714, 2aelnte] .k ely1 & Tel, (F) A, ‘aEE e,
At FE AP, 5 @Ak

Effect of Moisture Content on Physical and Chemical Characteristics

of Italian Ryegrass Cube
Byeong Heoun Moon®, Hyung Soo Park? Jong Seo Shin®, Byeong Ki Park® and Jong Geun Kim'?*

'Graduate School of International Agricultural Technology, Seoul National University, Pyeongchang 232-916, Korea,
2INSTITUTE of GREEN BIO SCIENCE & TECHNOLOGY, Seoul National University, Pyeongchang 232-916, Korea,

3CellTech Co., LTD., Eumsung 369-841, Korea,
*Grassland & Forages Division, National Institute of Animal Science, Cheonan 330-801, Korea,
5Department of Animal Life Science, Kangwon National University, Chunchoen, 200-701, Korea,
6Nonghyup Feed Co., LTD., Seoul, 134-763, Korea

ABSTRACT

The objective of this study was to determine the effect of moisture content on the physical and chemical characteristics of
Italian ryegrass cube. Cube quality according to moisture contents (15, 20, 25, and 30%) was determined. Cubes made with 15 to
20% moisture showed a little cracks. But, the amount of powder generate from these cubes were lower by 10 to 16% compared
to other cubes made with 25 to 30% moisture contents. The highest hardness at 159 kg/f was obtained when the cube was made
with 15% moisture content and the lowest was 70 kg/f when the cube was made with 30% moisture content. The electrical
loading and surface temperature were increased when moisture content was decreased. The chemical compositions of cube were
differ from those of raw materials. Crude protein (CP) and ether extract (EE) contents were increased after cubing works.
However, crude fiber (CF), acid detergent fiber (ADF), and neutral detergent fiber (NDF) contents were decreased after cubing. The
crude ash content was not significantly (p > 0.05) different between raw material and cube. Higher moisture content resulted in
higher crude protein content. However, crude fiber and crude ash content were not significantly (p >0.05) different between each
other. The contents of ADF and NDF were the lowest in cubes made with 30% moisture content. Our results suggest that the
proper moisture content of Italian ryegrass cubing is recommended to be 15 to 20% and that cubing works should help increase

forage quality.
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Part-List

@ Pressure regulator cap
@ Roller bearing cap

@ Roller bearing

@ Main roller rigid shaft
® Roller cap

® Main roller rigid shaft
(@ Main shaft

® Die

Fig. 1. Roller and ring die assembly of experimental cube machine.
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Table 1. Specification of new cube machine mounted
on roller-press type

Item Factor Level
Motor ability 380V / 60Hz / 3phase 15 kw
Plat dies Diameter (mm) 300 mm
Hole diameter (mm) 35 mm
Thickness (mm) 80 mm
Roller Speed ration 170 rpm
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(@D Compression cylinder
@ Indicator

(@ Pressure gauge

@ Hydraulic motor

(® Compossion stroke
® Compression load cell
@ Relief valve
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Fig. 2. Hardness measuring apparatus of cubes.

— 36 —



Moon et al. ; Physical and Chemical Character of Italian Ryegrass Cube

m. 23 9 ox 30%°] FEdEFor xdste] AAS Axstar P
FAS Hrrstglon A= Table 30 Uehd vhe} 2,
1. Y HM=x7|e FeMH 0¥ =g} Az R APayhd AL FB Az 7144
AALQ olefol Az o] FReFe] v T T
Bu thols 28T gEAe] Fu AzE £9E S vt 3 FRFYe] moldss Fuo Ane g
A7)l ws) A B vhel e FA WA wxm, Ldte] AbF MARE Ikl 4R ngoew EET
e colze] BFE T (Dioe] WY F Wk ohjel = FRJL Welue W) FEAY L7 stope A
A% wRPHEe] 7ol Rk e AztE i & B3
AZE 717 AldAy Ho tholA 287 =9 Phani et al. 2007)v €23 FH Az AlFolA =3t
z70® FBE Az AP olgeet go]laetxr £ AIRFO] 10x00A 3022 Soldel wel UFnt 78
AzxYe7t ductelzo] Bad T4 (Die)S wAuex HEZF 5% S7Fsha 919 HlEo] =555 Wl FokAl
woba 2hg gabe] WAFS Wul ohel we %o b U musdded WEZ Erhe AL Fue FErt 4
oSt £ B2 A/l frade w2 AHem 4% Wra dwkeld B AgdlAn a4
Ak oA Aol wmake] FHE QS 47 gladrh 1 BAAW AFANG 4B TAS 18F A7t 2744
b SRRe] FRAAL AYste] FH AZAYE A O ad oz dudn
ggk A, ggHow dde moel FHE AN 9l S FR AYEAs Aol 15%e 20%7t
Qe Wk ohe B4 wWoldw BAMo] slltkFig 3. HEFol Y YW Aow WAEAD FREF| 25%
2 30%E EopAW 7HE RAlRke] WoldA AtaA 7HA
2. +EF wHE FEOl MY Ak ek ohe} B o WAl Et YL Ao
2 g 2 AFe] Adte] vEpd vpe) 3ol Az
B ATE fzo] £ES A7NE] 27t 15%, 20%, 25%, O FREFE Fue FAu Ael /b F2d 84
Table 2. The design change of experimental cube machine
Level
Item Factor
Before change After change
Plat dies Thickness (mm) 80 100
Diameter (mm) 300 320
Roller
Width (mm) 40 60
Perforated diameter (Die) Inducing angle (°) 30 60

Fig. 3. Cube shaping from changed machine (after change).
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Table 3. Effect of moisture content on cube shaping

Moisture content (%)

Item

20 25 30

Shape of cube

Characteristics A little crack A little crack Crack A little bad
Powder amount 10% 16% 22% 30%
Hardness (kg/f) 159 121 82 70
Electrical loading 18A 16A 13A 11A
Temperature (C)* 68 57 48 43
D Weighting of powder through sieve.
? Measurement of infrared thermometer in output cube.
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Table 4. Chemical composition of Italian ryegrass cube in relation to moisture content
After cubing
Item Before cubing Moisture content (%)
15 20 25 30
Crude protein (%) 3.85+0.02° 5.24+0.04° 5.58+0.01° 5.45+0.03¢ 5.73+0.06"
Ether extract (%) 0.95+0.23¢ 1.45+0.16b° 2.60+0.59° 1.69+0.14° 1.76+0.06"
Crude fiber (%) 32.84+0.62° 27.16+0.34° 27.16+0.21° 27.85+0.37° 27.16+0.10°
Crude ash (%) 8.11+0.45° 8.41+0.05® 8.53+0.33% 8.49+0.18% 8.87+0.21°
NDF (%) 63.05+0.45" 59.60+0.72° 59.23+0.21% 59.70+0.59° 58.18+0.97°
ADF (%) 41.22+0.78" 36.87+1.03% 41.71+5.86 37.87+0.62% 36.04+1.04°
ADL (%) 4.44+0.34N5 3.89+1.53 5.82+0.76 4.46+1.77 5.05+0.85

*“Means with different superscripts in same row differ significantly (p<0.05).
* ADF (acid detergent fber), NDF (neutral detergen fiber), ADL (acid detergent ligin).
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