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Improving the Nutritive Value of Low Quality Roughage
II. Effects of Gamma Ray Irradiation on the
In Vitro D.M. Disapperarance and V.F.A. Production of Barley and Rape Byproducts

Choung Chang-cho

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)contentof 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 increased the V.F.A. concentration in all matefials tested. Higher
doses also improved the acetic and propionic ratio (C2/C3) at 3-5 hours fermentation, this ratio gradually

decreased thereafter.

K i

Re|d, Hezd @ @A gL k2 CGll-
ulose @ Hemicellulose & =] KEXK
%o Energy® o2 FIAIES ot Shi7t B2

U REEASRC A2 Hfego] dold AE
o) —@stel R&MME RS e B

o c},

* PO KRR B IERI AR

ol 5 M EAES WHiHe ¥ RN
Cellulose? =2 &8, Lignin3}o] #4
#:} Silicadll %3 Coat ing(Guggolz %,197)
o tk3tA 22 oejA 32 Ralston ¥ (1966)
2 2 Hemicellulose §&7 A ol5 HHE
o] ¥ BLsl7) w ol 71E40] HelA HiL
o] {ETF = vz #ést ot sl

KEH SRS Bd 2 SRAEETES 83
s SEN B8 %29 2% High energy



2 Cheju Natiomal Unsversity Journal Vol ,19 (1984)
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7t 175 $teth

BMERA Y PR HEHY RiEERE&
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Table 1, Design of experiment,

Irradiation level (Mrad)
Tested material 0 2.5 5 10 25
Barley straw Ty T, T, Ty Ty
Barley husk Ty T, Ty Ty T,
Rape hulls Ty T, T, Ty T,
B FHstel ok, Total VFA = MREEIRIF (0,1,
3. HWMEC AR

AW KB+ Table 1 7 7t}

4. BH B

taEA e — @ 5H7S A.O0.A.C.(1975),NDF
ADF, Cellulose, Lignin-& Van Soest%(1966)
o} Jigkoll tkal 4475t 2=, Hemicel lulose +=
ADF 9} NDF o] #£Ro|| ¢kl st cth

In vitro DM{i{t®& L Tilley ¢} Terry(1963)
Skl &3] BEShd 2o, Italian ryegrass
£ B3 M¥E2E £ Rumen liquor & #§

Tabte 2. Chemical composition of samples,

2,3, 4, 5, 685E) & Steam distillationfjz
(Fenner &} Elliot, 1963) ol fka] 475l
Individual VFAEx GLC(Varian Model 3700)
o fkate] irstadch ML HIHMEEX

.« Duncan &E#Ek Kl BEsH o}

FR o4 %

prRAE ) — M-S Table 29
BAHRES & AR 5o Bt Table 3 2 7o},

1+ O
7o

(Unit :DM basis % )

Constitutents Barley straw Barley hull Rape hull
Dry matter 87.47 87.42 8620
Crude protein 5.89 4,4 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
Hemicellylose 22.47 32.48 13.00
Ccllulose 51,34 34,90 51,65
Lignin 7.32 6.41 14.33
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Tabte 3. Effect of Y-ray irradiation on the fibrous material degradation

(Unit : DM basis % )

Sample  Treat. NDF(%) ADF (%) Hemicellulose(%) Celluose(%) Lignin{%) ADF-N(mg, g DM)
Te 85,175 58 .66 21,06 51.34 7.32 2,3579
Rarley T, 86.71 60.77 25,94 49,31 11,12 1,9087
straw T, 87.53 62,4 25.09 52.43 8.43 1.7376
T, 81.29 61.25 20,04 52.41 8.53 1.6580
T, 77.49 61.53 15,96 49,60 11,59 1.5690
To 82.2 42.96 32,28 34,90 6.41 2.1208
Barley T, 83.97 42,89 41.08 33,99 6.23 2.2430
hull T, 87.91 42.96 4,95 33.19 8.19 2,0160
T, 81,57 43,89 31,28 35.71 5.93 1.9576
T, 69.71 42.83 26 88 33.90 5.44 2.5504
T, 71.12 66.29 4,83 51.65 14,33 2.1965
Rape T, 68,70 66.97 1.73 55,76 12,56 2.2165
hut 1 T, 65.51 63.57 1.94 51,46 12.29 1.9417
T, 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
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Fig.l, Effect of r-ray irradiation on the in vitro DM disappearance
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ol 9}t R+ Gamma-ray BEH7T R
wHES ML (Pigden, 1966: Pritchard,1962)
o] ZE7} Aot HE S Bile fEe Holn
o, vde HieEE Le dil4+ BMad
£ ¢ etk McManus % (1972a) o} &S£
o} &t o 2ol Mo ReKEL Hco ¥
L k#eo| EokEE ASZ HEdd SRSt
BEARAA Tooll sl B RABHMK(R
2]3d T,, T,: 2& 78 T,)2 Rice straw,Cotton
lint McManus, 1972a) & R4 18 5~25
Mradol| 4 {@taRol HA€ REst |UsH o
olo}7re FHHL Mgl o & Toxic com-
pound(Gilfillan 7} Linda, 1955 : Teszler,

1958) o kel k7 FRBEY ESS]  AiE

o %Mt AAA E& Polymer o] KHEMM
(Rutherford, 1956) 2] FEEQIA ol KA
Rgsich,

2. Total VFAs4&RK

Gamma-ray @8l &3t £RABNN In oitro
VFAs 9| £ B2 Table 4 9} 7},

BErEsfel @& VFs o 4REL SRHAZ
#t3| il Bl wel msl ol = MW 48
Bl 2 sbetst AR Ty VFA4L
RES el Hall HEHstgich R AKRA
£ VFA?| £ &S &8 M4 2.5, 5, 10
Mrad SREEE 7} MR 12 2 24 B5fiioll 4 HBE

-

Table 4, Effect of ¥-ray irradiation on the ¢n vitro total VFA production

(mM/1)
Incubation time (hour)
Sample Treat,
12 24 36 48

Ty . 16.86 22,13 21.70 33.11
Barley T, 16,56 22,92 29,61 31.52
straw T, 16,55 21,01 26,43 28,97
T, 15,28 19.74 26,01 30.56
T, 18.46 21.65 28,33 34,76
To 19,10 25,28 29.29 36.29
Barley Ty 17.19 23,56 27.38 33.74
hull Ts 17.83 24,83 29,29 33,11
Ty 19,10 25.47 29.61 31,52
T, 22,28 28.34 31.86 40,11
Ty 20.01 26.43 29,93 34,07
Rape T, 18,47 26.74 32.70 33.11
hul! T, 19.47 23,14 21,33 29,92
T, 21,9 24.51 31,23 35.69
T, 23,88 29,9 32.52 36,28

Irradiation dose : To(0 Mrad), T,(2.5 Mrad), Ty(5.0 Mrad), T5(10 Mrad), T,(25 Mrad).
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