[REHERS] FRHEEEEA A3 HE

0. mst@Rsst wel 9 mRIEYS InVitro D. M.
HLEs VFA £l vl2e ¥R

iram itk

Improving the Nutritive Value of Low Quality Roughage

I. Effects of Gamma Ray Irradiation on the
In Vitro D. M. Digestibility and V.F.A. Production of Barley and
Rape Byproducts

Chang-Cho Choung, Jai-Jun Choung

Summary

Effects of Gamma irradiation on low quality roughage, to enhance their potential nutritive value were
examined. Barley straw, Barley husks and Rape hulls were irradiated with doses of 0, 2.5, 5, 10 and 25
Mrad using®Cosource. Hemicellulose and Nutural Detergent Fiber (NDF) content of tested materials were
decreased by the higher irradiation dose, with 10 and 25 Mrad. Significant (P¢0.01) increases in In Vitro
D.M. disapperance of barley husks were altered by 10 and 25 Mrad doses but to a less extent the
digestibility with other doses. Mean total V.F.A. production at 48 hours fermentation was highest in Barley
husks and Rape hulls. 25 Mrad dose increased the V.F.A. concentration in all materials tested. Higher doses
also improved the acetic and propionic ratio (C2/Cs) at 3-5 hours fermentation, this ratio gradually

decreased thereafter.
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Tested material 0 2.5 5 10 25
Barley straw Ty T, T, Ty T,
Barley husk To T, T, Ty T,
Rape hulls Ty T, Ty Ty T,
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Constituents Barley straw Barley hull Rape hull
Dry matter 87.47 87,42 86,20
Crude protein 5.89 4,34 4,38
Crude fat 3.12 1.10 1.25
Crude fiber 29,32 21,83 34,01
Ash 7.88 11,76 9,17
NFE 44.38 49,49 38,64
NDF 66.19 70,48 65,89
ADF 43,72 38,00 52.89
Hemicellulose 22.47 32,48 13.00
Cellulose 51,34 34,90 51,65
Lignin 7.32 6,41 14,33
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Tbble 3. Eftect of Y-ray irradiation on the fibrous material degradation

(Unit: DM basis %)

Sample Treat, NDF ADF  Hemicellulose Cellulose Lignin ADF-N
V) 9 &) o) ©a (mg/g IM)
T 85.75  58.66  21.06 51,34 7.2 2.3519
T 86,71 6077 2504 49,31 .12 1,987
Barley T, 87.53  62.44 25,09 52,43 8.43  1,7376
straw T 81.29  61.25 20,4 52,41 8.53  1.6580
T, 7749 61,58 15,9 49,60 11,59 1.5690
T, 82.24 42,96  39.28 34,90 6,41  2,1208
T 83.97 42,80 41,08 33,9 6,23  2.2430
Barley T, 87.91 42,96  44.95 33,19 8,19 2,016
hull T 81.57 43,89 371,28 35,71 5,93 1,9576
T, 69.71 42,83 26,88 33,90 5.4 2,5504
T, 7.2 66,29 4.83 51,65 14,33 2,19%5
T, 68.70 66,97 173 55,76 12,56  2.2165
Rape T, 65.51 63,57 .94 51,46 12,29 1.9417
hutl Ty 65,45 64.13 1.32 50,88 13,40 2,0928
T, 62,33 61,93 0.40 57,07 4,05  1.7623

SRRl $3 MBESR =& In vitro JH{LE
9] @b+ Figur 13} Zef

In vitro D. M. {fi{tEL EBHENA Relrlzto
s dgtes we|As w7 BoR ERE
257 MR AA+5 HLRL Hmsln
Asict, MBHE(Toll 4 2e)7He-2 BEE6rs7
), #¥ZA = 248570 HERY @zt gl e
24 S HmMBAKE Mol At oL K
Mol thE HERY Rt BEXEHR MENN
toll XA o2 BHEsle Rice straw, Nassella,
Cotton lint®] Bt MEMcManus, 1972a)l A =
Hfol 2 R BT Aok Tooll 4 MR
Mol =zl 7t 2 HEES] BmE 2 AL 2y
7Heolgl o, BElgsl WmEAx MinEL A
e S Jebdglcth cobal lmEANGY A B
BY 4885M1S) W{LXo] 55%2 713 FEFYUWD AL
#k5+ Hemicellulosert oz FEERC R FAs
=},
Gamma@BHel =2 WX RERe &R
Bell A el glodod BkRd o2} £ o

£ Bgs Bolx glgich

Bl Qo 4+ 25Mrad(T,)e} 5Mrad(5z)+ =2lof
Tooll M3 HILR(4885M))0| ETFH2 dglos
2.5Mrad(T )2 10Mrad(T3)oll 4 %409 BR7 BE
St MEERERel =2 FERe e velgdd
HA RHBREHY KBy cl: Telo BAMES
k3 M8 3 £3 BRC R 5o oldl K3
o wesldell & Gamma@BMY HE7 A4 &
Az, T,& BAT 2 4ol Ky Tooll i
# MR HmE e Yok %HE Tl
T3 kel 4 a2 g(P<0.01) WmE 2o, B
MKl =2 HERY @mLAR #Es Jeid
I A%k

WAl I BEARE Skl e} JEt
Uz gded, HibREne e s G¥Est
sidel ofak T,9 HERE Bl shek(T) Hit®
3 A9 A% BEE ebisich

ol9iZ L KRt GammarayMfisl Mk XHR2
S M(RHE(Pigden, 1966: Pritchard, 1962)¢] #$7}
Aeb= Wil ALY GRS 2ol glo, ¥y

— 102 —



Improving the Nutritive Value

of Low Quality Roughage

7"‘- Barley straw Barley hull Rape hull
sl / P
]
x o
sob x / o/ /
&
2 : 24
| /' / ;
= '/ /
a F
£ s /
£ |y / / .
1] r'S
Foh o é.
V4 s ® - - - - control
A == <= 25Mrad
10 - - 50Mrad
X « - = - 10Mrad
0 - -~ - 25Mrad
12 2 % 26 12 24 % m 12 2 3 s

Incubation Time (hr)
Fig. 1. Effect of Y-ray irradation on the in vitro DM disappearance
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Table 4. Effect of Y -ray irradiation on the In vitro total VFA production (nM/1)
Sample Treatment Incubation ti me Chour)
12 24 36 48 ‘
To 16,86 22,13 27,70 33,11
T, 16,56 22,92 29,61 31,52
Barley straw T, 16,55 21.01 26,43 28,97
Ty 15,28 19,74 26,01 30,56
Ty 18.46 21,65 28,33 34,76
Ty 19,10 25,28 29,29 36,29
T, 17,19 23,56 27,38 33,74
Barley hull T,y 17,83 24,83 29,29 33,11
T, 19.10 25,47 29,61 31,52
T, 22,28 28,34 31,86 40,11
Tp 20,01 26.43 29,93 34,07
T, 18,47 26.74 32,70 33.11
Rape hull T, 19,47 23.14 21,33 29,92
Ty 21,97 24,51 31,23 35,69
T, 23,88 29,96 32,52 36,28

Irradiation dose: Ty (OMrad), T,(2.5Mrad). T, (5Mrad), T;;(lOMr_ad). T (25Mrad).
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