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1. A 1 AlF : T8 TA AIRZES AR B4, ARV H7F 9 3 A Z=2 a3
ML (FEH )

AE 1. AEZE AL g Ao @ula 123 9 horate—phosphate buffer +&9| in vitro ¥&

A4, gas EA 283 & vIXE &2

2 Ay o8 FTHREE, RS; #Z, RSS; 429, WS; EFEAY, TS; Az, 0S; HRE,
BS)S] AL EAE dides dildS E3(fractionation)dtil, in vitro WHOE buffer 5%
A F= o AHLYAE v Fstls o vhge UMH%OH ot AN, ThAEAAH 2
as AL AAEAT. AFL A Y] 7HEA EES borate-phosphate &R 02 F&
stolom, Wkl oyl QI Effo] FAg HIERE FAE wiYdS 7140 oA 484K
ok wlFB9T)SHAA TE A4 nylon bags ©]83F AMAE A in vitro B ES FAF
&ttt AFdE A1 9] soluble protein(SP) &% RSSeIA & CP &% & 2.11%= 7Hd Wk
th RSe} BS % OSolA&= 7% olde] =2 S Eoﬂ‘jr. T3 A fraction(NPN)2 RSol
A % CPe] 74.33%= 7FF #okou TS B RSSO NPN &2 48% HE= HlulA] whotr},
Buffer 284 @& (P) & B, fraction= RS, RSS ¥ WS|4 F CPY 7% ©o]’Fo= vl
A E=Rd Wk TS(1.45%)9F BS(2.13%)0l A wli-¢- wEgkth. o]9k= ] Bz fraction
WSU4%)E At o2 AldE Aol A 5.99~15.20%2] S Bk AU o8] v
F w2 C fractione HZA AMIZARSSANA 27.07%= ©YE T7FY AFLEA(1.40~
9.93%)°ll Blste] AT 2 FEolAk. WY 12413 7HA = F= Aol Hlgte F& Fo
Ard gl #] kol A pHZF 39k ouH(P<0.01~P<0.001) 48X o= 2318 & A9 AFY
A et o] pH7F WAH(P<0.01). Yl o] ammonia-N& EE A g A]

TIb & 39 Fko njste] @A3|(P<0.01~P<0.001) Eoy Apdelx F
e WA Fokn BE AL AN FE ;onﬂ H]OPC’% = 7<44 VFA &%7 P AAs =

Hm

% 3 = /\}O]E]X] ]/\1 %’—:QLH(P<O.01~P<O.OOD WY propionate®} butyrate Bl &S Hj
2AANTIAA 5 Aol B = HP<0.001). Bl 1241744 = buffer 35 A8 AL 2] A]
2RE o B2(P<0.01~P<0.001) ¥9] gas7t LHALJAT 1 FE(24~48A7H= 23]
buffer® FEH F9 AldexoA TAFFo] o BATHP<0.0D). F= F
At el zle] DM} CP #38&0°] #A43](P<0.001) ¥9ko}t NDF #a&&9 4% 238 F
S0 Apd Aol A =R THP<0.001). ey ZF Abd el Aol tigk buffer = A 9 H A
A= /‘}O@W 1ol 54017 = Aow Ve
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WoATE Puesh 35 IS FHOE 47 159 A% 159 Fol 23 F o5
SANEAEY FHAE F2 YR FFI o)F silaged] AW RS BAtm BEYY
3 RASHL B sl AU

AE FFe Jue L P BRA SRV g kW5 v FHE 4TS

A =
ATk FHFAN7E moldas AN ol tha ARFHMARE Fre] B F5Eke) 2ol 7h
$UATE F R o] NDF §Hgo] FEdHt; tha v Z o= ZAE AT

<
32.14%= Hod AMLEA(31.73%) K}t thAa Eokth. FRE AtdE]A 9] pH(4.64)7F &
AP R A(4.32)0] HlE) thAh w2 AEES HIo
Atd el Al dE)3 FEYol 5=(25.2mg/g, A
pH % tE Yo} wE= AL A
AueE AldEA e FS 12234 = HaEard e xo nlsle] F VFA F&7F i w2
BEFE Helow 1 o]FRe= T FFHY AMLYEA 1 Aolrb gldlth F8 AHk(acetate,
propionate ¥ butyrate)®] ZAAANE F FF AL Aol o Xfo]7} A E ] Skt
FZAME O AdRddA o AldE Ao el Eo] thh wdou T R AMYEA

2 Apoliz vl § ke,

AlE 3. & 93 g AtdeA Y o]&& ¢ TDN H7}

B AIEL AuleA AdEY xygEE 2gE Fre A, 59 AP A, ojgeel
gho] et~ AP A Y FrkEhs (P X FrkEks wibE) AdeA Y] w9 U dE
A Eal& 9 AdAastEd TDNS F7kstr] fla jbE9) wato]l e & 475 g
= A AT

AP A 7F ghE o] pHell Ao FEketA|= kot ARAEA] Fo] § 3AZFeA thE
TH AMLEAE A Ao vadd w Fugts AdEAE A !
Yol H%E7F 7.28 mg/100 mlZ 7Hg Sk} (p<0.049). Acetate &4 H|&2 & T79
At Aol wlE] ekEbs AbAE] A 5ol 1417 (p<0.018), 3AI17HP<0.004) = 6A7E
(p<0.019) Fol A|HAT HF Mo A =2 FFS H G OW, propionate 4 H| &> AL
A w9 & AR s AR EAeE AR AMLEAE AFHT 2ddAd w2
(p<0.001~p<0.042) RFH S~ AMAEAE A 2olA 7 vt Butyrate 24
H &AM A wol & il w9 fH AIRF(1~6A1Del AA AR AL AE
AF T Aol 7HE W2 (p<0.007 ~p<0.027) Aoz vERt) v U A5 fFaddls
= S AR YA 59.64% % 7HE =%koH, T o ® HHe AFLEA(56.12%) R ©]
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gt ot AMAEA(55.64%) A w%a Fraets ARAEAY] fEEEE O]
54.02%= 7} Skt (p<0.048). ol&jg g Zwhuld (p<0.014) ¥ F71%(p<0.039)<]
FaETAEANAE Hd Aoz 2AEIT ot~ AFdEA W 7AE(p<0.032), NDF
(p<0.034) 2 F71E (p<0.041)9] HAFArsES T2 THY Arde A o] Hlste] dA3] Wk
ot e Al T/ AFLE A Frel= Aol vk A A ES o] &3dte] AFE¥ TDN gk
2 o8 AAEATF 61.1%% 7HE E=%koer (p<0.001), HRE At A, ozt gol1e}
2 AbdE A B Fee s AFdEl Al TDN @2 ZH2F 57.1, 57.9 2 50.7%%1 Ao= ZA}

i

AE 4. AA ¢ 85 A7 8 FEE 2 5 silage TMREY AW o] &4 ZA}
2 AFE Il Ak Fo SA ARAER] FEE H S ALYAE o] &ste] A
Al -0 v H7]8 o ZAE TMRE & AW o] 84S midAts B Hzxo=m 7499
g Abg 9} vtz W] Fdo] ARE A 35FE o] 83le] 3 x 3 Latin square design
Ho R AAEAT A ATl AA Al sFAbRS WA Ee AREEAY AlE&S
70:309] HlE= EgFeto] ARESATHE AL 7). AEFode 2 AeHE 3] 19 8kg
o] TMR(E 7]5)& 232 vro] Fosksint,
Qo] pHE AA AMFH7Izre] AH ALEAHADTE & Aele fidey WA TMRoI A
S Hel W Hsd AldElA] TMRONA 7Hg e A4S ®olrh Eyo}
2 Fo] 3A7F o]FoE WA TMRS FoId 49 HiFgooa fiaz e
A2 A] TMR zFtell = A9 Zpo]7b 1At
B3 ALE FolT & VFA $%7F TMR AR OHLOH H] 3}
T 52 4TS Heloy 6 o]Fe= F &7 TMRE wost A9 & VFA &
2 HES BT 7 F/9 TMR b= i}ﬂ P =
Ao UERTE Acetate 24 Ml &S HREF A A TMR wol7dA tha w2 Wi
propionate W& tha v Z1 02 UENTH Butyrate 24 &S A 23F ZFo]7} ISl
AE(P<0.024), NDF(P<0.024) ® ADF(P<0.045)¢] w39 U & &S B3Atge] n
ato] AFAE A TMROA Htom zdwd Fals& 9A] AFFEA] TMROA #& AT
Atk 53], a4l &3 NDF9F ADF #al&o] o™ ApdeE o] nlate] Hue] ALY
AeA B wdvh e dE, 2w 9 22 dAgAstES deAbmed Hlgte] AdE
Al TMR Fol7olA 2 A3dFs BHlow, 53] NDF(P<0.048) % ADF(P<0.041)9] A3h&
2 AP A TMR 5o FoA @438 =2 235 HAth Teu AFYE A TMR FHell= %=
ALl Aol Al a7t gl Ao ' yERsTh
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wogelAe AnE FHSY et gk F AASS 0% 4718 Wi Rae
2 Folshs BaHel A Foluol wiskel Aldelx TMRE A o] g8l AHHAS
7 7

AR AFdE A TMR Holl&= AL Zpol7b gl Ao =2 e

A& 5. AAl & ¥ V)& FRE L 39 silage TMRE AW o] &4 FA}
HoA3E oA AAE Fo B4 AEAE HHE 2 HEE AAYgAE o] gl A

Al Fe-o Wl F71ge® 2AY TMRY & AW o84S wjgAz & BHigdow A9 &
&) Atge} Hlustaxl wEE9] Fdo] AHE 4 3FE o]83ste] 3 x 3 Latin square design
HHos AAHAY FHAE FATFEEPHAE 19 T Tke(HF T4 wFALR
5.6kg % W&l 1l4kg, A= 7)<, 218 ¥ a At el 2] TMRT(BS-TMR) 2 A= A}
g2l 4] TMRTRS-TMRE 19 59 8kg(AE 719)& 717 §Ys Foz 25838 23]

(08:00 % 18:00°l AA Foatdrt. + %%ﬂ At # A TMR Bl 242 71eF 9559}
At A S 80:209] & (FAANH V¥ 2 £F3ste] A

HEE9 o] pHE Al AFHAA N ZA AF@AFRIE oAl fol= glAAIRE o
of Hlgte] ApdEl#] TMR JOHLOM U & A4S Bgon, dryol 5 9
zkol7F Ao Atm Fo] § 3AHRE ARE AMLEAE o 40 RIS AA tha
1;(1—.9‘ 7—’]6‘]:52. Eoﬂﬂr

HEE9 o] F VFA $5% Abs 39 F 6413 7hA] th& Aol Hlgte] H oA e

TMRRS-TMR)& woAd Aol FiA oz otk w5999 acetate(C)o] x4 H]
o W9l mE fFHAb] A TMRS Fo8F g FolA & 43S o o
Z7Q #YALF Fojo] Hlste] TMR Ab: Ho] 27 (P<0.005) 2 3¢ F 9AITHp<0.048)°l
A AA3] F2 HE&S Blth Propionate(Cy) 274 W& A4 AME o & 1Azt dix
T Abso B)Ee] AL Elx] TMRS AFH e AolA =8(p<0.046) ¥HA butyrate(Cy) FA H]
2 2Tl B w2 AEFS Blow, AlR Fo 1AZ o] TMR AR 5ol -0 H&t
o] #A3](p<0.029) ¥ Ao E e

U2 Algd] Hlgle] W AldelA TMROA A& FaEES(EDDM) 2 xvhy
A& (EDCP)O] %2 AEFS Hlth 3 NDF| 45 #HeAlRol H]3}o] ﬂlﬂuﬂ =
AFA A TMROIA =2 b 3h(p<0.039) % ¢ #(p<0.006)2.2 <lsted TMRE a3
(EDNDF)e] #SALEH T 5-2(p<0.049) o2 YEFRLTY

%DM, CP, EE ¥ NDF)olA] #a§Atzol] Hlste] Ade]x TMRe #

gkom, TMR T &Y Atdg A TMR(RS-TMR)S] 4 3H&o] NDFE A
FA Atde] A TMRETH A&8hgo] tha %2 43S Bt
A3E T, AR = Y5 AL A TMRE AW FEa o] &&o] 2
Abso] Hlgte] A M| ZA3E BHAET, ol TMRo] B9 f 2a kA ste] 7]o4313]
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248 AU Fdol AnABY 5347 Bol wet webd F onE GF ool
28 FAAEAE TMRE & AV o84 A Bad Qo At

AR 6. AN F$ 0% F714 Fue) D 59 silage TMRE Au) o] 84 A}
BoPs Sueld AdE e $ ARARe FRy 2 359 ALYAE o 4sd 7

Al ghg-o] BlS57] Bo® AE TMRO & AW o84S MidAlsE 2 Hdo= A€

Y Abgol Wlastaat whEe) ko] FHE A(Fd 650kgt25kg) 3FE ©]88e 3 x 3
1=tk BALE FoltasE 19 59 8kg(Hl & 7|4

Latin square design WOz AA
AR 7.2kg 2 A 0.8kg, A& 719w, 18l FEY AFLYA TMRT 2 F35d A}
dZ A TMR A= 19 +9 7.8kg(AE 7ld)s 24 5dd Fo=2 25w3ste] 23
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Zzte] YAISOlA BEE e, B3 2R Afmo] AARS st}
AA AAAZ] DA WF919e] pH, dEUol FE W F AUAAWA FEE APAR
7+ Zpol b AATh Acetate(Cy)e] 24 W& Abm A

o]7} fl= Ao & YUEr%t}l Propionate(Cs) % butyrate AV &3 Co/Cs H|E IA] BE
AFAAZEA A A2 3E 2ol 7} fASA Tt

5 718 AgEAlRE ] AE, 2ud 2 NDFeo| E3l## parameter & a &3 72+ A
o] frawafgol WAkl Hsto] AbdEA] TMROIA tha %2 43S B3lou ARIAL

2 o7k Qe Aoz yewt. 2AME RE F9 AEDM, CP, EE ¥ NDR)olA
PArzoll wlate] Atde]A] TMRO Ashgo] ta %L A wHlow, Fwy AdA
TMR(BS-TMR)¢+ H & Atde]#] TMR(RS-TMR) ItellE AR RE GiolA 2ol 7t
ATH.

A 7. AA el diE FRe ALEA R 3 ARLEA TMR 5971 S4 2 $2 54
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= 1
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Frel FAI WHoR AARE Fosts AT, aga Fre Apdelx TMR e 359
974 TMRE W& F77H4 AfANES b ALTE FAT 2 A & A" So}

A 165 Ag Ao, el & AMES FobAE 454 479 pendl FgekR o,

Aozl oz A5 wA|sdth & AAYAIE AdE a0kt et ATk

d AMS FAE BAAETA v §47), vgAY] L ugF104 Jue 2 s

e
W ARElA] TMRS MA AP tha hort T/ A BT d5o)A
ke 11:OL

e

b ¥ Aoz Ueuth ¥ 2A% 2 A9 SALe Yud 2L P59 Ade TMRES
A2 AYTAN D8 S ARAE AT UASE AYE 23T, TF kg T
G ALEHE BAAGT] o) Wl Yue L F5E Adeld] TMRS HAR G50l

U w2 Fo=z FriEdry, =3 H]ryl,iﬂﬁ}x] A %] TMRS A-&AANEZS Tt
(BS-TMR II % RS-TMR IDel| H|3}le] B S5 7174 AFL2]A] TMRES A3 &tal ¥]537] 0
= AYPAEE AFHI AYT(BS-TMR I @ RS-TMR DellA F9 kg 54 3 AER|7} ohx
ad Aew FAHATH

At Al TMRe| #Haabs Fofoll Hlsf - AAS-o =AS, A 57 2 wiH5dL |
e va 7R oY SEATE JALE Ol M8 Hre Abde
Al TMRe| AR =S i Yoy 54 1o+ OVE} =dFTols A 3 A7t |l
Ak A= #PALE Fom Sk swol va JidE Ao yewth & AAS
W Wl FH & L(ongissimus dorcn®] 4, WA 2R 9 Z3)F =y B4E) Drip
loss, 7Fg# % % pHe AFAIEC o3 F3Fs W4 @tk 2e8u A AL A
TMRE A gh5-o mlaf #a@AE dRiow HFE gheolx #A3](<0.046) Ekort A
delA TMRE A5 Ae] - gl 2ol 7k glglt.

N

2.4 1 €% : 54 AEFAES TI3E Y58 TMR 22 s
2 a7 BA4e A{g TMRE = &
BAANE ZAEE AR

Ystsict.
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SUMMARY

1. Development of feeding programs with whole crop barley and rye TMR for the beef
and dairy cattle (Chungbuk National University)

Experiment 1. Protein fractionation of whole crop silages, and effect of
borate—phosphate buffer extraction on in vitro fermentation
characteristics, gas production and degradation

Protein fractionation was evaluated from whole crop silages of rye(RS), wheat(WS),
triticale(TS), 0at(OS) and barley(BS), and rice straw, and in vitro trial was made to
examine the effect of silage and extraction of soluble protein on fermentation
characteristics, total gas production and degradation. Soluble protein of silages was
extracted with borate-phosphate buffer, and fermentation characteristics, gas
production and degradation of silages were estimated by incubating anaerobically the
mixed solution of strained rumen fluid and artificial saliva(l:1, v/v) containing dried
and ground silages placed in nylon bag at 39T up to 48h. Soluble protein(SP) content
was lowest for RSS as 2.11% in total CP compared to those for other silages. Highest
A fraction(NPN) was observed from RS(74.33% of total CP) while those from TS and
RSS were relatively low(48%). B fraction was relatively higher for RS, RSS and WS
than for TS and BS. Bj fraction was lowest in WS among silages. C fraction(27.07) in
RSS was higher than those(1.40~9.93%) in other silages. pH in incubation solution
was increased(P<0.01~P<0.001) for extracted silages up to 12h but decreased(P<0.01)
at 48h for non-extracted ones. Contents of ammonia-N(P<0.01~P<0.001) and total
VFA(P<0.01~P<0.001) were higher for non-extracted silages than for extracted ones.
Acetate proportion was increased(P<0.01~P<0.001) in buffer extracted silages while
those of propionate®} butyrate were decreased(P<0.001) up to 24h incubation.
Increased(P<0.01 ~P<0.001) total gas production was obtained from non-extracted
silages up to 12h while gas production was increased(P<0.01) in extracted ones
thereafter. In vitro degradation of dry matter and CP was increased(P<0.001) in
non—extracted silages but that of neutral detergent fiber was increased(P<0.001) in
extracted ones without difference among silages. Difference in mean values of
degradability for each silage prior to— and post extraction with borate buffer, however,
was not found among silages. It may be concluded that high NPN content of silages
may reduce the protein availability in silages and borate buffer soluble components in

silages can stimulate the early stage of fermentation.
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Experiment 2. Analysis of chemical composition of whole crops and fermentation
characteristics of their silages

The study was conducted to determine nutrient composition of whole crop barley or
whole crop rye 1 week prior to or 1 week after optimal harvesting day, and to
estimate the nutrient composition, fermentation characteristics and degradability of the
corresponding silages in vitro.

The DM content was tended to increase in both whole crop barley or whole crop
rye as the harvesting day become late but highest CP content was obtained from the
both whole crops at optimal harvesting day. No difference was found in EE content
between whole crops but their contents in EE were slightly decreased as the
harvesting day become late. The DNF content in whole crop barley was lower than in
whole crop rye.

While the DM and pH of whole crop barley silage were slightly higher than that of
whole crop rye silage, contents of ammonia-N and lactate tended to be higher in
whole crop rye silage than in whole crop barley silage.

The pH and ammonia-N content were not influenced by whole crop silages while
total VFA content in culture solution of whole crop barley silage was slightly higher
than that of whole crop rye silage up to 12 h incubation. No differences were
observed in proportions of major fatty acids(acetate, propionate and butyrate) between
two silages. The differences in vitro degradability of most components between silages

were very small.

Experiment 3. Estimation of availability and TDN of various silages by cattle

The metabolism study was conducted with four ruminally fistulated cattle to examine
the fermentation characteristics and effective degradability(ED) in the rumen, and
whole tract digestibility and TDN values of various silages(whole crop rye, RS; whole
crop barley, BS; Italian ryegrass, IRGS and sudangrass, SGS) which were produced in
Korea.

The pH of rumen fluid were not greatly affected by silage at most times after
feeding but SGS decreased(p<0.049) the ruminal ammonia-N concentration as
7.28mg/100ml at 3h after feeding compared to other silages. An acetate proportion
from SGS feeding was higher at 1h(p<0.018), 3h(p<0.004) and 6h(p<0.019) after

feeding than those from other silages. The propionate(C.) proportion, however, was
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greater(p<0.001 ~ p<0.042) for the RS and BS than the corresponding values of other
silages up to 6h after feeding while the lowest Cy proportion was observed from SGS.
The butyrate proportion was lowest(p<0.007 ~ p<0.027) in the cattle fed BS at 1 ~
6h after feeding among silages. An ED of dry matter(DM) in the rumen was
highest(P<0.048) for RS as 59.64%, and was reduced in the order of BS(56.12%),
IRGS(55.64%) and SGS(54.02%). Similar tendency was observed in the EDs of crude
protein(p<0.014) and organic matter(p<0.039). The whole tract digestibility of
DM(p<0.032), neutral detergent fiber(p<0.034) and OM(p<0.041) of SGS was greatly
reduced. The TDN value based on whole tract digestibility of silages was highest for
RS as 61.1%, and TDN values of BS, IRGS and SGS were 57.1%, 57.9% and 50.7%,
respectively. Based on the results obtained from the present study, components in
various whole crop silages produced in Korea might affect the ruminal VFA proportion,
and especially, NDF content could greatly influence on the TDN wvalue of silage

calculated based on the NDF content.

Experiment 4. Examination of availability of whole crop barley silage and whole crop
rye silage TMR for early fattening of Hanwoo steers in the cattle

The metabolism study was conducted to examine the fermentation characteristics
and effective degradability(ED) in the rumen, and whole tract digestibility of whole
crop silage based TMR manufactured for early fattening of Hanwoo steers in
comparison with conventional feeding of concentrate and roughage. Three ruminally
fistulated non-lactating Holstein cattle were used in a 3 x 3 Latin square design. Diets
were prepared by mixing 70% concentrate and 30% chopped rice straw(DM basis,
control), 70% concentrate and 30% whole crop barley silage(DM basis, BS-TMR) and
70% concentrate and 30% whole crop rye silage(DM basis, RS-TMR). The cattle were
fed 8kg(DM basis) twice(08:00 and 18:00) daily divided into two in an equal amount.

pH in the rumen fluid of cattle fed control diet(RS-TMR) tended to be high while
low in cattle fed BS-TMR. Ammonia-N content was slightly lower for control diet 3
hour after morning feeding than for silage TMRs without difference between them.
The silage TMRs slightly increased total VFA of rumen fluid after 6 hour after feeding
compared to control diet. Slightly increased acetate proportion but slightly decreased
propionate proportion was observed from BS-TMR compared to the other diets.

The ED of DM(P<0.024), NDF(P<0.024) and ADF(P<0.045) in the was higer for
silage TMR than for rice TMR(control). The ED of NDF and ADF tended to be higher
for BS-TMR than for RS-TMR. Whole tract digestibility of DM, CP and EE of silage
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TMRs was slightly higher than those of control, and digestibility of NDF(P<0.048) and
ADF(P<0.041) was higher for silage TMR than control diet(RS-TMR) with no

difference between silahe TMR.

Experiment 5. Examination of availability of whole crop barley silage and whole crop
rye silage TMR for middle fattening of Hanwoo steers in the cattle

The metabolism study was conducted to examine the fermentation characteristics
and effective degradability(ED) in the rumen, and whole tract digestibility of whole
crop silage based TMR manufactured for middle fattening of Hanwoo steers in
comparison with conventional separate feeding of concentrate and roughage. Three
ruminally fistulated non-lactating Holstein cattle were used in a 3 x 3 Latin square
design. The cattle were fed 8kg of whole crop barley silage based TMR(BS-TMR) or
8kg(DM basis) of whole crop rye silage based TMR(RS-TMR) twice(08:00 and 18:00)
daily divided into two in an equal amount. The cattle were also fed concentrate(5.6kg)
and rice straw(l.4kg) seperately(DM basis, control) twice daily in an equal amount.
The both silages were included in TMR at 20% level(as fed basis). pH and ammonia-N
content in the rumen fluid were not influenced by the diets. Total VFA concentration
was relatively increased in the cattle fed RS-TMR to the other diets up to 6h post
feeding. The proportion of acetate(Cs) was increased in the TMR feeding at right
before feeding(Oh, p<0.005) and 9h(p<0.048) post feeding compared with control.
Propionate(C3) proportion was increased(p<0.046) in both TMRs while butyrate
proportion was increased(p<0.029) at 1h post feeding compared to other diets.

The EDs of DM and CP in RS-TMR was relatively increased to other diets, and
EDNDF of both TMRs was higher than that of control diet due to the increased
parameter b(p<0.039) and c(p<0.006) in TMR treatments. Whole track digestibility of
most components in the TMRs was slightly increased compared to that in control diet,
and RS-TMR had a tendency to be increased whole track digestibility except for
NDF compared to BS-TMR. Based on the results observed from the present study,
nutrient availability of whole crop silage based TMR looked slightly better than
conventional separate feeding of concentrate and rice straw, mainly due to the
improved stabilization of fermentation in the rumen and increased NDF digestibility of

whole crop silage in TMR.

Experiment 6. Examination of availability of whole crop barley silage and whole crop
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rye silage TMR for late fattening of Hanwoo steers in the cattle

The metabolism study was conducted to examine the fermentation characteristics
and effective degradability(ED) in the rumen, and whole tract digestibility of whole
crop silage based TMR manufactured for late fattening of Hanwoo steers in
comparison with conventional separate feeding of concentrate and roughage. Three
ruminally fistulated non-lactating Holstein cattle were used in a 3 x 3 Latin square
design. The cattle were fed 7.8g of whole crop barley silage based TMR(BS-TMR) or
7.8kg(DM basis) of whole crop rye silage based TMR(RS-TMR) twice(08:00 and
18:00) daily divided into two in an equal amount. The TMR was consisted of 20%
whole crop silages and 80% other ingredients(as fed basis). The cattle were also fed
concentrate(7.2kg) and rice straw(0.8kg) seperately(DM basis, control) twice(08:00 and
18:00) daily in an equal amount.

pH, and contents of ammonia—N and total VFA in the rumen were not influenced by
the experimental diet. Proportions of acetate, propionate and butyrate were not
affected by the experimental diet

Parameter "a" relevant to degradability of DM, CP and NDF, and EDs of measured
components were slightly higher for silage TMRs. Whole tract digestibility of DM, CP,
EE and NDF tended to be increased in silage TMR(BS-TMR and RS-TMR) without

difference between silage TMRs.

Experiment 7. Feeding effect of whole crop barley silage and whole crop rye silage
TMR on growth and meat characteristics of Hanwoo steers

The feeding trial was conducted with 80 Hanwoo steers for 680 days from growing
period to late fattening period to estimate the feeding value of whole crop barley
silage TMR(BS-TMR) and whole crop rye silage TMR(RS-TMR). In the study, body
gain(growth), feed cost, slaughter characteristics and grade, and quality characteristics
of longissimus dorci in Hanwoo steers were measured. Castrated Hanwoo steers(mean
7.5 months) were alloted to five groups(treatments) based on the age and body
weight. Sixteen castrated calves were assigned to each treatment(4 pens, 4 heads per
pen). Pens in each treatment were randomly distributed. Hanwoo steers were fed the
diets based on five feeding programs which were different in forage source and
feeding period of diet. Treatments were conventional separate feeding of concentrate
and rice straw(control), feeding whole crop barley silage TMR up to middle fattening

period and same diet during late fattening period(BS-TMR I), feeding whole crop
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barley silage TMR for whole experimental period(BS-TMR II), feeding whole crop rye
silage TMR up to middle fattening period and same diet during late fattening
period(RS-TMR 1) and feeding whole crop rye silage TMR for whole experimental
period(RS-TMR II). The Hanwoo steers were fed the diet according to the pre planned
feeding program as follows : control diet was fed to the steers at the 110% level of
expected amount of concentrate at all growth stages and 2 kg rice straw daily, and
silage TMR was fed ad [ibitum. The Hanwoo steers were allowed a free access to
water and mineral block for all feeding period. Results obtaoned from the feeding
study were as follows :

Feeding silage TMR slightly increased body gain of Hanwoo steers at the stages of
growing, early fattening and middle fattening compared to feeding control diet while
control diet tended to increase body gain at late fattening stage compared to feeding
silage TMR. Total body gain and daily body gain were slightly higher for Hanwoo
steers fed BS-TMR and RS-TMR than for control diet regardless of feeding duration.
Feed cost was closely related with the intake, thus the feed cost per kg gain per
head was relatively low in the Hanwoo steers fed silage TMR to that fed control diet.
Hanwoo steers fed silage TMR(BS-TMR II ¥ RS-TMR II) for all feeding period costed
slightly less per kg gain per head than those fed silage TMR up to middle fattening
stage and fed control diet during late fattening stage(BS-TMR I and RS-TMR I).

Carcass weight, back fat thickness and Jongissimus dorci area of Hanwoo steers
tended to be increased but lowered(P<0.047) yield index by feeding silage TMR.
Feeding whole crop barley silage TMR slightly lowered marbling score but no
difference was found in the number of head over grade 1 between diets. Feeding
control diet tended to improve yield grade compared to silage TMR.

Contents of moisture, CP and EE, and pH, water holding capacity, drip loss and
cooking loss of longissimus dorci were not affected by experimental diet and feeding
duration of silage TMR. Shear force, however, was decreased(P<0.046) by control diet

compared to silage TMRs with no difference between them.
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2. Development of TMR models including winter forage crops for dairy cattle

(Korea University)

The study consisted of three experiments that were conducted to examine effects of
various winter crops including whole crop barley when used as main forage source for
TMR on lactating dairy cows.

Before undertaking the experiments a useful sampler was needed enabling us to
take representative samples from the wet and compact bale silages. So, a sampler set
consisting of a core drill sampler and a pounder have been developed for effective
silage sampling. The sampler set was proved to be an improved one in terms of
dimension and function even though it looked similar to the conventional one
frequently used for hay sampling. And the improved sampler has been used in all the

forage sampling throughout the whole study.

Experiment 1 (first year) :

The objective was to compare effects of using whole crop barley silage (BS) or
corn silage (CS) as main forage source for TMR on lactating performance of dairy
cows and on economical efficiency as well. Total 114 cows in mid to late lactation
were assigned to either BS-TMR or CS-TMR group based on milk performance, parity
and days in milk. During the main feeding period of 16 weeks the animals of both
group showed very similar dry matter intake, but, in daily milk yield of CS-TMR
group was significantly higher than BS-TMR group (P<0.05). Milk compositions (fat,
protein, lactose, SnF, SCC and MUN) were not significantly changed by different
forage source. Economic analysis revealed that the feed cost for CS-TMR and
BS-TMR was 16,908 and 15,783 won, respectively, whereas BS-TMR had lower cost
per kg TDN than CS-TMR. Concluded, corn silage would be more useful forage
compared to whole crop barley silage for TMR use, which may be attributed to its

higher energy content.

Experiment 2 (second year) :

A lactation trial was conducted to evaluate effects of TMR using either whole crop
barley silage (BS) or Kleingrass hay (KH) as main forage on milk yield, composition
and economic return for 17 week lactation including 4-week covariate period. Total
34 Holstein cows in mid to late lactation(average parity 2.5, lactation days 221 and

milk yield 30.61 kg) were allocated to two groups(BS-TMR and KH-TMR) On the basis

on milk performance, parity and days in milk. Daily feed intake and milk productivity
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were recorded for the collection period. Daily milk production and composition (fat,
protein, lactose, SnF, SCC and MUN) were not affected by tested forages; however,
average DMI of BS-TMR was significantly higher(P<0.05) than KH-TMR (27.17kg/day
vs. 26.57kg/day). Economic analysis showed that feed costs were 10,178 (BS-TMR)
and 10,344 (KH-TMR) won, and kg TDN cost for BS-TMR was 106 won lower than
KH-TMR. Overall results obtained from the lactation trial indicated whole barley silage
would be more useful for TMR use compared to Kleingrass hay, one of the prevalent
forage imported. This is probably due to high preference the animals had for barley

silage.

Experiment 3 (third year) :

In this lactation trial whole crop barley silage (BS) as a main forage source for
TMR was compared with Italian ryegrass silage (RGS) in terms of milk productivity
and economic return for 17 week lactation including 4-week covariate period. Total
28 Holstein cows in mid to late lactation were divided into two groups(BS-TMR and
RGS-TMR) depending on daily milk performance, parity and days in milk. Daily feed
intake and milk productivity were recorded for the collection period of 13 weeks. The
animals fed on RGS-TMR showed significantly higher intake than BS-TMR(P<0.05),
having significantly higher production of 4% fat-corrected—milk(P<0.05). Milk
composition (fat, protein, lactose, SnF, SCC and MUN), however, were not significantly
affected by different forages existing in the TMR. Economic analysis based on milk
income and feed cost indicated that RGS-TMR feeding could give the farm 982 won
higher net income per head over BS-TMR notwithstanding lower cost per kg TDN for
BS-TMR. In conclusion, Italian ryegrass silage may be more useful forage for TMR
use compared to barley silage in terms of milk productivity as well as economic
return. This may be attributed to higher preference of the animals and higher

digestibility for RGS.

3. Development of TMR manufacturing methods with winter whole crops
(Biofeed institute)

The series studies for past three years were to develop TMR manufacturing methods
with winter whole crops. Utilization of domestically produced winter whole crops more is to
replace the imported forages to some extent. Therefore, the purpose of the present study was
conducted to determine the effect of moisture and physical property on TMR formulation and to

determine the storage method and cattle's preference to the silage TMR. Obtained results form
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the studies were as follows :
1) It was desirable at least 15 min to use whole crop barley silage for TMR while

at least 20 min to use whole crop rye silage for TMR.

2) The moisture content not affect the mixing effect for TMR of beef cattle when
round bale silage of whole crop barley silage was used, but moisture content lower

than 25% might cause an error in the mixing for TMR.

3) Whole crop barley silage could be included up to 40% of of total diet for TMR,
but distilled brewer' grain might be included for high moisture(40%) TMR in order to

reduce the mixing error.

4) Tt is desirable to store upright the round bale whole crop silage to reduce the
change of moisture content, and it was greater for whole crop barley silage in the

change of moisture content that for whole crop rye silage.

5) Cattle's preference to the winter whole crop silages was in the order of Italian
ryegrass>whole crop rye>whole crop barley, and relative REF value was in the order

of Italian ryegrass>whole crop barley>whole crop rye.

6) Various problems such as harmful substances, fermentation stability, storage and
transport were existed for TMR manufacturing with round bale silage of whole crops.
Therefore, it is required to set the quality stardard in the moisture content and REF

index.
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A1d AFNEHAY A

Al 1A d7Ade 55 2 e

L. FA AARSE 714 Aol BE Als AF9 Zed

O AAARD Al oldAd A FA 2 7ol 5 e APWEE U Ats FF
Eetgo] ¢-eH™, 7] 59 FAE £ AL Sofel wE =S4k FAE] A 43 T
o7 FAFGAYY A3t Al FE . 58], FE7HAY 55 FAl wE Su A 32 A
&) ARETEe] AAE s A e SFRANRE diA The e d AR AFAAEe] 55
Ao AbFE T BE AR o] AFE A Aot}

O I A 908 188 v AARAFES =Y 7 dE 7P FEAQJ dFe 2AEAL
S Fistal ols adFoR FAse] sl Aoy, o}&y YA FAIER ZEHE Fo
7S g0 o] fHd AlRSE RES AGRE AT ¢ IS djof g}

2. T ZAIE AL 9 o]& 3}

O 2 AFIA7F AlerE G|, on] AHA ZxALA g A] A% D o]&7]&o] AFEo TMRS
o (£, 1999; £ 2006), ol=d s 71AEY Y] &=}

FHoR wite] SojHm gglo s} =)o
FRAWe A9 TMR Flneu F457 ALAAE 2ARURE BASE B9, B9 4
we B4 YAl o3 deReAE AWUAE Solu FARAR A s127} vhds e
Pee Fu rsto Qi Agow A Fusta BAd 49589 F9e 4Ivn
= SuelA WS HUH @golth AL o dvhh WE FER I ANS AL 5
ek Qb o 8l AT HEE B 2AZ Avle] FUE A&E s d Folok &

O 20084 5¢ ©A Hora e Heade ZxALYAE FHRAA(A7], 29, 25 5X)dA
AE kg 150 ol #ulsa o, w7tz 7tdo = 1609 A =5
a8y AR AR AakeRe] WolASE Tglal FUAE

=
ol m 2 A xAYAEF 7)F 23-25% o)A} AIaLE AL kg AJAkH]|
%]

o e vk AL E, 2007).

O Hag g zApdstel ojshd, wejzxzAtze] TDN 71&7H

49% S, 1 FAME A ARAER]l Ul Jrest sEE A
<

A4S TDN ked #5714 02 $dakal 4669 F202, F¢
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A 2% IUY AL A3t
AF4=3 7)1 A o] W& A A vkeo] g3
O AHrArd A2l Aol
O HHEIAL A& W2 peNDFe Z7}7} TMRE]
Au F2AER 3= TMRO &3 NDF AF = nx =
e A 2FeE 3p W9 ) ALol] 3= 9 pH, DOMA H &<
n 2= g3t Z7WN A 0.2 M peNDE7}
83 Hrx g Yol =HE
O Zadolo A
S AL E A &
B O A aAbzo] A Are e A2 diAstols
(2006) < = e Bl oy A AAas
St aabd 2l #] o A & vt o1 0 oS R
BAS. AFALsE53 NDFS
A A2 AR AdE A 9
% ¥&st NDFgE W]
O ZHfsol et ddRAER
A DAL 2 A =
glo] rEf AL g %o H]F
zEEg O A4 EE-EO] ) A}%*ﬁ% E 2 ‘3—101"1@%,
2~ o Z < = = =
o] v fukg AL 5818 =d, BUNZ}
23tk BAO A
g E sl 283 do=
el
O TMRE &3 Folsh=
O #HrZArrd A9 AR AL 2] =] o] A4 o] 7}
Aot dddol7t TMRE AFshs | d=Ad3%3 A3,
U Env) 8H(2004) 2790 Ak ol s s S o,
W= 270 v+ &3} Hk3=9] C2/C3H|E U=
a9E B
= O rtagted whe ggd (O A8 g9, 538 MY
"l ARST 7} Wb ZZ2 W B
O AEEAeAe VR g0 MR FHEETEE el a
G w8 4 W 2] vl 7V AL, T AR 2l
319 g 8 3(2004) HOAS HO x Tm CTCTU gwmamueeAe 4 dxE
2 MR BE2AE Y elneios o o A o
of et Foaz} vjal A e B .

= AAdE Bl
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O AHxz ArdEA 9 O TDN g&Folu} 2o et
Z2k3}8k91(2003) ST SFFALE A | gl avpdelA Ak fA3E
)&k AFeF7Ex] Hlal A)E dog ael7t A9 gles 9l
O TMR A TMR, &5
TMR, ®& TMR
O R4 141 g 54
-pH, & 3T A HLHVEFA)
B VA A4
=> ATMRE T49dS o ®Ht}
FAakaehl O TMRAIES] 8 R3¢ % TMR¥} 2&E TMR &
(o] %, 2003) g 9 ASE 9 A EE AT HAS
- 7% @ (CMCase, Xylanase
2 Protease) 97} 94 A
TMRE wodls o B} 5
TMR¥#} ¥& TMRES] A
e A4S HIS
O TMR F7} JSAE
= _ . Aol A A =&
Fakvhehgl O At B EFAERS => AALA] dFAF :ng‘r%iﬂa
(M 5, 1996; = &, | 2wl tiv] TMR S O corle
- - oo
2008; 7 %, 2003) FolA A Bl S S HFE TAEAS
EIES
% ALl ok
O Auel Aes abyjas O BEAGEEAT O 2%
ZA03(2002) | aEkaAREES) ko] 29 A
g ALl vl A1 ARl sel 1% e
A7 a 37t JeRg
O 207049 TMRH}S Aol )3t
ZAMAT 1 65%7F & F-o
Hl} ] & 4?4
O 4 % TMRO A%
Z=23}ekg) ) Oﬂbﬂx]ﬂi/ﬂ TDNS %73k
Hl & Al ZA
(7] 5, 2007, 2008) O =l TMR #i3a: 22At Fe => JYr #FFA7t
SRS
O TMRAIZA] gl upaf
g ol Ak so] xpolzp At
O TMRAIRE ©]§38F= o]
o iw}» Tl Al HEE9)
O Z+& EAAEZAES] o)gA | WolA dold & A= FAH
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A3FE IATAE s WE R 23

LA LA : 38 $A4 AER2 42 24, 45 37 2 3% 4Gz
AT (FEe)

O AE 1. AIEZE AMdE R e da 23 2 horate-phosphate buffer 9] in vitro
ity A gas @A a8l & vAE 27

LA 54
2 A= FUlddA AEE oY TR AR ER A" AL Ao EAde #ek 7%
A2 E A=d7] 98] @ aAS B3l (fractionation)dtal, HEEA Y I § Ao gas LA 1

= =
glan Tl &S =AY fl8l in vitro W o2 AAIH AT

=

= AlES fal 20080l FgE 59 AFA P A (rye silage, RS), B4 AbL 2] A (rice straw
silage, RSS), 2™ Aldg] A (wheat silage, WS), EZEAYL AL A (triticale silage, TS),
AR Ard g A (barley silage, BS) 2 2] AFd# A (oat silage, OS)E AH&aFA T AL 2
A W buffer 7}84 & A(soluble protein, SP)¢} FAAA] &84 bl & (neutral detergent
insoluble protein, NDIP)¥} AHd A A &8 chull A (acid detergent insoluble protein, ADIP),
g o He A e A 435S (non-protein nitrogen, NPN) @& 52 Licitra 5(1996)2] 1

Holl wet FA a3l
At =] o] 78 oW =& 9% borate-phosphate buffer® monosodium
phosphate(NaH:PO,.H20) 12.2g¥} sodium tetraborate (Na:B;07.10H:0) 8.91g 1g8]al
tertiary butyl alcohol 100mlE Z%3 U TFTE FH7bste] 1L7F HEF FH[S3AT
Borate-phosphate bufferg ©|-&3%t 7184 d@9d F& H}A4L2 o5 2o WA, 98 T
o] AFAHAE 60T forced air drying ovenol A 72417 AZ%3F t}FS 1lmme IA7|2 3
3 2 0.5g% FH3alo] 125ml AH2FEef A3 Yar, o 7)o 40ml borate—phosphate buffer(pH
6.8) @ 1ml®] 10% azide solutiong ¥ F A-2o]x ¢F A7t &<t shakingdle] 7184
LR, %%‘8},14. 19 v} Whatman #54 filter paper® oJ#atglomn, 42 Ase &
=2 ] 60T ¢ forced air drying ovenoll 4] 48A17F AZx3F t}& A|g9o H
. FE=H 939 FF Fo AlE W buffer 584 @A (insoluble
protein, ISP) %<& Kjeldahl o] ¢sle] A9t Aldg]#¢] NDIP =< Van
Soest 5(1991)9] WHol F3}% Licitra 5(1996)e] A¢ket o] wel sodium sulfide”’}
E3E A &2 neutral detergent fiber(NDF) &l oz FEA59TE AldE#] || ADIP %
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Oft

< Van Soest 5(1991)¢] Wiiol Fako] 41353t

Abd el #] W NPN &2 o5t 22 W o= ZARSIIY. 5, koA e o] oy F79
A A E dx, B o 0.5ge FHshe]l 126ml AHzEdbsze] 2 of7]d FRF
50mlE 93tk 1 3 8mle] 10% sodium tungstic acid £NLS €& S 25~30TCoA 3
wZF BAgE % 10mle] 0.5M sulfuric acidE #7Fste] &9 pHE 2= A3 T
overnight A/t 1% t}S Whatman #54 filter paper® oj#3Fom, F& Alg+= &7/
T2 7f5ol MAZ T 60T forced air drying ovenoll Al 48A17F A X3 thS Al o] FA
= SA%t AAaN) TS BASAT AFL g A e] NPN &2 & A oA o347l
T HS ARY A TS Fete] Aldbsilsd, o W oA FY AlEel= sodium
tungstic acid & o&] X HdE <=M A(true protein, TP)o] ¥3t¥l Ao = ZF33 )
(Licitra &, 1996).

Borate-phosphate bufferE ©]&3 SP %A} NDIP % ADIP & 24, 1¢]3 sodium
tungstic acid & ¢]¢F NPN g+ S S F38(%)2 Licitra
5(1996)¢] Wil whe} vhg-3 o] ALbsth
A fraction = buffer 784 W A(SP)

B fraction = SP-NPN,
By fraction) = 100-(SP+ NDIP),
Bs fraction = NDIP-ADIP,
C fraction = ADIP
At 2] A ¢] borate buffer & % @z

A AR A

&}

M)

ot
|\
o
i

oft
_?L'
2
>
ne
i)
X
=
av
=
i
i

M
‘1 0
rlo
&
toky
ofl
\®)
T,
J
o
fr
offl
e
o

st oA 23]

2) A& AFR9 in vitro &3l
In vitro ¥1%¥S &l WbE9 F3o] F=E Holstein 94 3594 oz Als Fof 2417+
Fo Wk YWEES AFSNY. AlsE 19 10kg(AE7|)9 dA ARF718 AFH sfjgdAt

1
woh AEE WAL 60400 M EAE J12)Z BFF 1S Ske¥ 5AF Foz o] of

O

H(08:000% A9(18:00) wolskdct. wigA=Re] Z2wbd 2w 9 TDN 352 72H7zt
14.6, 3.98 % 72%%3 YAl Ag A zAw, 9 NDF &2 7}7F 3.43, 245 %
735U HAE 7]5). 379 AZHH AFE W9 YEES sd3 2

7)

A vER E39sk
F9 WE=H A 1:29 2 Egsta Alse F
g A1717] ¢9al Waring blender(Fisher 14-509-1)% 3%7F blending 3%}
. o]%, WEE U8ES 679 Ax=E de] wgE 9% vEfdo=m o] &slglon, FH

2
o =

A o9 dE 3024 AR COp gas® T U F242dA 39T 255 fA3HA
t}

o
W
oY
1o
)
[N
ftl
)
i
i)
g8
i)
>,
g

N,
=
o

o7k vkl 1L & 2.0g NaCl, 0.5g (NH4)2SO4, 1.0g KoHPO4,1.0g KHyPO4, 0.265g
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CaCly:2H:0 2 0.409g MgSO,-7Ho00] ¥3kd <1 EFd(McDougall, 1948)E 1:1(v/v)<e] H]

2 25t wgRoR o] galglon, wjYo] AlztE wi7tA] F2FE o] g5t 39T =

A A1 #H k. Borate-phosphate buffer % Z-$9] AXA7] ALY AE Imm A7|=2 3
. 2

gk oh5 ¢F 3g< nylon bag(5 x 10cm)ell Eil bag 114 A7t A4dd aFraylE o] &3k
[e)

A
+ 135times/mino. = {FA|3}¢lth, AFL el A 9] in vitro wIAlES FHTH

3|2 33]o AA 2AE A

O:
d
N1

rU

HaEAS A Yl Wl JIA £ 1, 3, 6, 12, 24 H TR A48 AlZbd wjgd S
AF sl em, A3 FA pHE SAHsA. g A AYAHVFA) #45 #18) 0.8ml ¥l
el 0.2mle] 25% phosphoric acidE 7kl &4 A7FA] -20TColA Y5 EASIUT. Al
AR A A2 AOAC(1991) Wiel whet 48kl en, NDF % ADF 9%
< Van Soest F(1991)¢] A ol we} 2543t

HjeFel ] ammonia-N©¢|  FX+&  Faweett®}  Scott(1960)¢] WS o] &3}d
spectrophotometer(Berkman, DU-650)% A3}t T3k b X" Ak(volatile  fatty
acid, VFA)2 Y& HIAH A5E &5 v internal standard® 0.2ml®] 2% pivalic acid
£ ¥ & Edstar 12,000<gellA 1627 AT & F, d5H& Fsto]l 30m capillary
column(NUKOL™, 0.25mm Ld., Supelco Co.)¢] Z#% gas chromatograph(GC, HP5890
series II, Hewlett Packard Co.)Z FA13}3t}. Total gas T2 v ol AbgH AzbE2)

23 aFupse] AA%E 3-way stopcockES F3dle] 50ml A2 S AT

(o]

HoAg oA 2AME BE AL SAS(2002)2] GLM procedureE E3le] HEAMEA S AA|
A b v} % effect 2 AL E]A] effect= Duncan's

=
o o< AATAE

3. A

D At x e AR B4 9 duld 523

A AE 6F AMYE A T8 AR FHEE 7192 1 1-1949 2o =
A(crude protein, CP) &=(DM basis)S ZTURS, 9.76%)3 =L(WS, 8.29%), ETE
(TS, 7.31%), AREBS, 9.93%) E A0S, 9.92%) AFLeAolA Hlud 2 wd Wz
(RSS, 3.94%) At Aol A 71 watoh old & BaFe A B {72 oA vl
o RSSelA 747t 1.70% % 85.39%= 7Hg sttt 1o & Abd g A 9] NDF(56.52% ~
72.34%) B ADF(32.44%~42.39%) 3@l wlstel RSS ulo] 3rgko] z+zt 74.86% %

o\
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47.22% % WA H& FFolA

Buffer 5 § XA AMAE R @wd B-3(fractionation, A& 7]5)2 F 1-204 ¢}
2o, HA, 2+ AFAERe] F CP g% 5 borate-phosphate buffere] FZ% soluble

2] A

CP(SP)9] 7% RSS9 2.11%°l wlate] RS(7.95%), WS(6.82%), TS(5.88%), BS(7.82%)
0S(8.06%)l A =& o]y, 3 Licitra 5(1996)¢] Wel <& At&d oA
fractione X, NPNol| T %+= A fractione RS(74.33%)ANA 71 & #S HAow, 1

S0 w= 0S(66.36%), WS(63.23%), 18]iL BS(53.11%)¢] #ollir TS 2 RSSe NPN
e 48% FEZ vl vk FFolqlr). oo meEl TS(31.94%)9F BS(25.64%) 1] il
WS(19.01%) 4 <=M ZA (TP, B, fraction) &Fo] vl % & 7o & el Buffer &
44 @MAIP) T ND §9o= &9 4 & B, fraction RS(9.63%), RSS(8.89%),
WS(7.03%) 2 OS(5.72%)1A ¥lwa =9dd whA TS(1.45%)9F BS(2.13%)1 4 wij-g- Sk
t}h olel= &8 AD fdo 7 FEHH W A(B; fraction) WSUR)E AL staes thE ALY
A A 5.99~15.20%2] FS HAh B84 @i F AU o]&de] AY gl A=
A= C fractione WA AFL A (RSS)NA 27.07%=2 T2 FH AL @A (1.40~
9.93%)°ll Hlgte] #A 3] & S Hh

;9

Mo
rE

X 1-1. 98 F7F AMdEIR Y A& T

At @ x? (%, DM basis)

CEs
RS RSS WS TS BS 0S
A 38.02 55.12 45.62 46.72 42.81 36.35
g 9.76 3.94 8.29 7.31 9.93 9.92
A 3.49 1.70 2.93 4.23 4.60 5.79
NDF 66.51 74.86 56.52 72.34 67.89 69.09
ADF 40.68 47.22 32.44 42.39 38.82 38.64
7= 92.14 85.39 94.19 92.93 91.86 91.60

v NDF, neutral detergent fiber; ADF, acid detergent fiber; OM, organic matter.

Y RS, rve silage(Z® A} E]X]); RSS, rice straw silage(H 2 A #X]); WS, wheat silage( A}
A); TS, triticale silage(EZE|AY AFd el A]); BS, barley silage(Z Ze] AFd el A]); OS, oat silage(Z =
Ard gl A)),

2) AL B A9 in vitro HEEA, gas T W B &

o] T AtLdel A wjgAI el whE wjele] pHe W3l Table 1-3004 H= #Re}
7ttt Borate—phosphate buffer &% -39 BE Ald g A& v tro] dojH Oﬂ ket Hj
Gl pH7F A &Aoo groprin}, Wk viSF 1243 7HA = 5 Hol Hlsto] F= 9 A}
A A wjgHo A =2(P<0.01~P<0.001) pHE HAoY Algo] FTaH+ 48AIHd = 2.3
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g FF Ao At A ajFe] pH7E SEAEHP<0.0D).

£ 1-2. 98 F7F AR duid £9

1 %‘31125):_ gdwd 28 (% of total CP)”
R 7}%@(%’ Dl\é)%xé
wug wwg A b b b ¢
e 7.95 1.82 74.33 7.10 9.63 7.97 1.40
P 2.11 1.83 48.59 5.02 8.89 10.52 27.07
i 6.82 1.47 63.23 19.01 7.03 4.00 4.61
EgEAL 5.88 1.43 48.58 31.94 1.45 15.20 2.95
17 7.82 2.11 53.11 25.64 2.13 9.24 9.93
7] 2] 8.06 1.86 66.36 14.85 5.72 5.99 7.09
HE =S

2 SP, borate-phosphate buffer soluble protein; IP, buffer insoluble protein.

9 A, NPN; B;, SP-NPN; B,, 100-SP-NPN; Bs;, NDIP-ADIP; C, ADIP.

- Q hy2 = == [¢) | = &
F 1-3. AALEA Y B3 FZo] wiFR pHel A= &5
Tim % 4 % ¥ Bifect’
SEM  Pr>F
€ = =9 5 2) 3)
_ R N R :
thy =9 w4 k! ElAl 71 =3 w4 %’ el 71 EE SE
2 e 2 e
b . b b b b . . . . . . 002 023 .
1 685" 6.97° 648" 6.85° 6.88" 6.87° 6.97° 694 691 697" 697" 6.97° X o # NS
) b . " " s 6.67 . e . . , .. 003 003 .
3 6.66° 6.79° 647" 6.61" 6.68° o 6.82°  6.83 674 6.84" 679"  6.83° o X # NS
v v : v v v v v v v v ., 011 0.00
6 652" 6.65° 6.30° 6.48" 651"  6.54" 6.70®  6.70" 6.61°° 6.72° 6.78" 673" . ) s NS
ab Qab b Qabe 2Qab ab a a ab a a a 0.03 0.16 ~
12 645" 643"  6.20° 6.33™ 6.39"° 6.44° 6.56°  6.57"  6.48"%  6.54°  6.52°  6.56° 6 ; wx NS
o 6.49 . v v v v v v v s 002 001
24 6.35% N 6.10°  6.24" 630" 6.34% 6.33" 640" 6.32" 6.32" 6.3la 6.387 - 5 NS NS
v v . . v v . 6.25% : ) : . 002 0.05
48  6.28" 6.39"  6.06° 6.16" 6.24 6.28" 6.15" A 6.17  6.07°  6.15™ 6.16™ - X #* NS

ValgeAe E -1 FE,

Y SEM, Standard error of means.
? Pr>F, Probability level.

Y EE, Buffer extration effect; SE, Silage source effect.
% P<0.01;, *++P<0.001; NS, non significant.

3¢ Means in the same row with different superscripts differ.

Buffer & 59 2= AtdelAoll A wjga[zto] dojdo] whel wjgFele] ammonia-N
S| A
2]

B A%
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9] s Hjste] A8 (P<0.01~P<0.001) %2 Ao® YetHTHGEE 1-4). e v g
9] ammonia-N #%+ buffer 5 A 2 F& $ AL X 3

Buffer % A % 35 5 AFL2A wigR e & VFA
1-50A4 H= wiel o) Buffer 35 Aole EE AL A wjd
= % VFA %71 #4a = T 2]
g xo] HjFAE s E W FF Fo Hlste] 3= A9 VFA =7t AA3%] S7FE A
(P<0.01~P<0.001). 15y VFA Fiolr Apdex|gte] zpol7h gl o2 et
Acetate®] A HlE&S ®W, buffer 35 Aol Bt wjF 241744 35 5 BE A
Ao A =3I (P<0.01 ~P<0.001) WHH propionate®} butyrate H]| &S v 24A7M7HA] F=
Aol o =(P<0.001) Aoz LFEb

(~f

¥ 1-4. AHLFHAPY W F20] wjgFAe] gRY o}l FE(mg/100mDl WX &3

W % 4 32 ¥ Bifec!
Jep =4 SE]\/I Pr>F
_ ] %H N . - N N N 2) 3 N
h 349 P il Bl A 2] = RS RSS WS TS BS 0S EE SE
%1
0.65
1 1146  9.22 1070 11.05 10.98 11.90 9.06 8.51 9.00 9.24 8.94 871 535 ) # NS
) 15.61 10.95 12.33 13.14 14.74 16.89 ) ) ) ) ) , 145 009 .
3 o o N o - . 8.66 8.62 9.05 8.97 9.16 9.11 wex NS
71 3
19.38  13.77 13.28 15.23 1574 17.52 ) ) , 1001 , 1072 126 0.01
6 . - o o - . 9.81 9.79 9.58 . 9.85 . wex NS
62 6
24.18 18.23 16.11 18.35 20.46  23.02 12.21 1216 12.05 11.19 1252 1234 10.7  0.00 .
12 a abe be abe ab a d d d d d d 89 01 #xk NS
32.77 25.26 24.45 25.80 28.01 30.41 1556 15.82 16.49 14.61 16.00 1597 4.78 0.00
24 : : ab : : : be be be : be be NS NS
a a a a a a o . . c . . 9 02
39.66 31.60 30.75 32.33 34.33 36.46 20.02 21.23 2256 19.74 2273 2194 6.14 0.00 .
48 a abe abe ab a a ¢ be be ¢ be be 9 P # NS
VR 1 FE
2 SEM, Standard error of means. b€ Means in the same row with different superscripts differ.
? Pr>F, Probability level.
“ EE, Buffer % 7; SE, Atd#]A effect.
¢, P<0.01; ##+xP<0.001; NS, non significant.
ES= = = = 0 > o = = ST
o FRe AAeAT F 48XHA MRS W F gas WAFS ZA vk E 1-6°]
Aok 2o S, wik 124744 = buffer FF Ao ARIEAEEEH ¥ ®#2(P<0.01~

>
=

P<0.001) ¥9] gas7} HAEHAAR 11 F2(24~48A17HE 238 buffer® FEH F9
A A e Al Aol o] BW2(P<0.01) o= yepstth 18y AbdE A 7ke] Apol= A
A Fgrt

Nylon bag= ©]&3}e buffer & -39 AL X )3+ in vitro 3 &S F2ASH )
R 1-7olAM 9 2o &, F5 ol vste] FEF A AMLEAY AEDOMF CP E8l&o] dA
3](P<0.001) =9k NDF #all&9 45 238 5% F9 AFdgA A =A(P<0.001)
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= = == |=E2) [Ke) 1 = =)
Elwtt). 3 buffer 55 A Fal&dAe o0& S/7e AFLE A vlste] HA AL 2] A] ¢
= B =)0 == 3 o B =
A%, zou 9 NDF gal gl Ao veten, 22 Fo 49 9] xR
(] [e) = =, = o) I3 H 3.0 O
Fol 7P w2 Ao ® YElEt a8y ZF Apd A g3 5 A% H EES vlal
3 o N -
3t 749 AR el A ZE 2ol 7} glSl Tt
¥ 1-5. AL AV HH FZo| WjFAe] VFA 55 2 24 H & v &%}
=% z == & Eff@c
&= A T= 7 g2 t!
VFA 7 7 SEM®  PrF
L I R L NE T za wz a = gue A E S
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1h P
= b . i .
Gy 806 060 g3g go2® 855 66.8° 4150 3960 434 423 4100 303 504 Q00 e e
%4 ¥]%& (mmoles/100mmoles)
Cs 33.3" 347" 388" 324" 325" 32.0° 42.3° 433" 4220 4247 41.8°  43.6°  4.23 8-100 **Ij
Cs 14.9°  14.8° 157°  16.2° 153°  16.6° 16”17 114t 114 1 1nt o 077 990 e ¥
Cu 46.6°  45.6" 457" 459" 46.1*  47.2° 36.2" 347" 37.2* 365 36.6° 35.8" 3.01 0.02 **5
Co/Cs 22" 23*  21* 20° 21° 2.1 3.6° 3.6° 37 370 3 38 021 990 e ¥
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ B e
Eao3 8T 974t 866t 8867 89.1° 39.3° 393 307°  40.2°  39.0° 605" 076 000 we ¥
%24 ¥]%& (mmoles/100mmoles)
Cs 304" 350" 332" 337" 313" 355 448 4620 422 4500 4270 446 875 100 e N
Cs 14.5°  151° 15.2* 154"  154® 1527 11.2° 11.5° 109" 11.1° 111> 111 215 8-100 **Ij
- a a a a a a o b o pb . b . b . b . b 0.00 N
Ci 48.8"  45.9° 475"  46.9°  47.1° 471 33.7 33.6°  37.6°  34.6 3.7 342" 242 500w §
CyCs 21 230 22 290 20 2.1° 3.9° 4.0° 3.8° 4.0° 3.8° 40 030 900 e N
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 6 h
o 9as® 9260 o720 1012 qospe [O18 41.79°  405° 4420 40.0° 4365 435 474 900« N
%24 ¥4 (mmoles/100mmoles)
Cs 33.6° 319" 31.2° 31.9° 30.2° 305" 44.4° 449° 4090 445 429" 438 235 Q00 s« N
*
Cs 1370 134  14.2°  14.0°  134° 145 1.3 11.4° 101 11.0° 108 107" 0.75 8-500 + N
: o
*
C 476" 48.1°  48.2°  49.1°  50.4°  48.0° 353 348" 388 35.3° 3710 368 297 Q00 « N
ro
*
CyCs  24° 23> 21 22> 22" 20 3.9° 3.9° 3.8 40° 3.9 4.1° 157 90« N
ro
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 12 h
& 90.0° 897" 1065 109.2° 1118 106.3° 159" 453" 508" 476" 509" 466> 931 Q00 L N
A . . K; . . : 5. 50.: . 50. . s 010 e g
%4 % (mmoles/100mmoles)
- nab - nab E3
Cs 3537 340°  323° 3200 320°  32.3 4220 416® 9837 419" 404™ 423 296 ‘7)-00 + N
o
*
Cs 12.2°  13.8*  14.2°  13.3°  137°  14.4° 11® 115° 106" 114 109 11.0° 096 90 ¥
ros
Cs 48.3%  46.6°  47.8° 478"  49.0°  47.3° 393 380° 414" 372 39.1°  374° 296 00 ¢ N



Cy/Cs  2.9° 25> 220 2.9 2.3" 2.9 3.7° 3.6° 3.5° 3.6° 3.6° 3.8° 0.2z 90
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ DA D e

Soa 11500 4202 13020 127.0° 121.9°  106.6° 50.7° 535" 569" 539" 568" 552° 985 Q00
%4 H]& (mmoles/100mmoles)

Y ab ab -
Cs 33.77 9p40  310% 300" 301 229 100°  366°  36.8° 395 37.8° 394”381 003

- a o nab be nabc o nab be
Cs 1330 4347 g qzgm 1337 gy 1z LT g 423 1330 1S ggs 002
ab ab
C $7.27 5070 4g6™  50.0°  505°  47.7™ 3750 39a% &7 3s7e 403 g6t 378 001
Cy/Cs  25° 2.1° 2.8 g2 go g3 3.1° 3.3° 3.4° 3.0° 3.3° 3.3° 0.2z 90
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 48 h

Son 1184 M163 1303 12440 12240 12000 58.3°  582° 63.0° 591"  50.7°  50.1° 695 Q00
%4 H¥]%& (mmoles/100mmoles)
Cs 347 355 331 324 331 321 36.4 359 341  35.8 348 366 276 Q00
Cs 134 131 136 139 140  14.1 125 122 110 126 19 16 103 9
C 46.2 477 479 479 459 476 39.8 406 428  40.4 422 400 328 OO
Co/Cs  25% 24 g3l ggl  ggde  goe 2.8° 2.9 3.0® 28" 29" 314® o011 %

EES

EES

wnz

wnz

wnz wnz wnz wnz

wnz

wnz

V'®o1-1 #HE.

Y SEM, Standard error of means.

9 Pr>F, Probability level. 2P Means in the same row with different superscripts differ.
Y EE, Buffer extration effect;; SE, Silage source effect.

% P<0.01;, *++P<0.001; NS, non significant.

4., n%Z
Toll A AikE o T AMdelx Y] wild S ARG o= glvh ofdl whet E A
Hol M= WA ArdElH e s #AS(E 1-1) oF&d Licitra 5(1996)9] Wil uw}e}
At gl #] e whlz BslS A =E9ich, #ulk ofyg}, borate-phosphate buffer® 7FgA
o

=
wulda a4 wud d3e S4ea 7% A Fo ALAAe] tste] in viro WHOE
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3# 1-6. Effects of buffer extraction of silagesl) on total gas production by incubation

time
Wk % A(ml) F2 $(ml) Effects”
SEM Pr<F
Az e e PR
N % N B 2 B
thy =9 Ha 9 g A R Ha 9 g7 2 EE SE
o ! o !
1 515 392 600° 572 572 53.7° 377 3628 455® 320" 362 312 1209 0129 = NS
3 452 287 6B2* 46507 470" 440 212° 292%™  225°  212°  230°  19.2° 8040 0001 s+ NS
b = od a b be d d d d od ~od 0.000
6 540 355 69.50°  53.7 550b0  49.0 29.50 33.2 30.0 33.7% 3850 26.2¢ 6500 . <0 NS
12 67.0%° 567 927a  90.7°  832%  gu.7® 625%° 6627 9.7 785 740%™ 752%™ 1082 0095  se NS
101.2°
24 &0™  600° 712 812 712 835 1155° . 90.7%  95.0™ 992  905™ 1627 0178 NS NS
48 8.7 83.2 78.0 1.2 775 73.7 %5 99.0 745 1140 835 867 1811 0624 #+ NS

VR 1S R

¥ SEM, Standard error of means.
7 Pr>F, Probability level.
Y EE, Buffer extration effect; SE, Silage source effect.
% P<0.01;, **++P<0.001; NS, non significant.

ab¢ Means in the same

row with different superscripts differ.

3% 1-7. Effect of borate buffer extraction of silages on in vitro degradability for 48h

incubation
= = 0 : == & (0 1 9

" F& A (%, DM basis) F& T (%, DM basis) oEM pop | Pfect

o i} 2)

RS  RSS WS TS BS 0s RS RSS WS TS BS 0s EE SE
49.61 32.39° , A47.63° . 46.747 34.49° . 36.50% 36.48° 36.67° 41.26 0.000

as ; 5226° o 5225° . : 31.64° : . " 4820 s NS
zg 7501 . 80.19° . . . . . . . 52.59° 52.41° 0.000

b ar12t 82.78° 8354 8534 4987% 1578 5769° 962 | . 3775 ser NS

26.24 . 2410° 33.11° 34.27° 29.37° 34.67° 33.09* 30.41° 35.75° . .

NDF . 1914 | N N - N N . N 3863°  3997° 6221 0020 e+ NS
U SEM, Standard error of means. ¢ Means in the same row with different superscripts differ.

? Pr>F, Probability level.
¥ EE, Buffer extration effect; SE, Silage source effect.

++:+P<0.001; NS, non significant.

FAsHE we} gol, AP A7} el 2AE APEAE HTFokn A0 o]
A3t 3 £Ao] Brlyek Ao g AeiXa1(Song¥ Kennelly, 1989) = wf, o] AL E A
Az A wEE Qlstel thke] wuldo] NPNO2 Ams]s] molch, 2 Alwel A 2AG u}
CP dtgfo] & "z AL A](RSS)e] borate-phosphate buffer 7F84 CP d&Fo] & CP
] 53.4%% Bl A kAR 7 5Fe] Al E A= 80% BEel @ whE w8 AoR
ZAEJATHGE 1-2). B3 buffer 7F&A CP &% 5 NPNO| 3l9¥ = A fraction®] RSS¢}
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2008 5ol AAtE HHe] @ JSHERE ZAE o]E silaged YW &S EAst EE
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2 Van Soest 0(1991)9] Wl Foko] AT AFd B A]e] pH 2 ‘?:}Eiqo} TE=
S 40mlol AL ElA] bgs ¥l 4A]7F F9F agitationdt U pH % dEYol T & SA

skl 44F X+ 40 ml ethanolel 5g AL EAE ¥ Ths 641 &< agitation

o oko

THAEEY R A5) AFLYAE in vitro BHOE ASAIZI7HA] vt 5 g e TR
S (pH, ¢EYyol &= B VFA) 3 &S AT, In vitro W= %"%H Qb= e

j&
_Orh
32
g

42t¥l Holstein A 2504 o} Als Ho] 2413 Fo] w59 Yy&ES A
5E 1Y 8kg(AEVIE)Y Aa AR7]E Al wiAtE el Ade BdS 60:409 H]E(
2R £33 S 4kg® T3 oz o] o} (08:00)0% A (18:0000] Fold)
AR ] a2 9 TDN %2 Z47F 12,5, 3.92 2 70%%a HA] A
saFe 747; 3,45, 258 2 53.2%9HAE 71F). 259 A=
2 : 47 A=E AL v, tA] 99
I oflole 1:29 HlER st Atsdd FFRE wAES FY717] $l@ Waring
blender(Fisher 14-509-1)& 3#%t blending 3F3ith o] F, W39 WEES 679 A==
Zjilﬂ HFS gk Ao R o] &sglom, FHlE wE N 30%1F L £59] CO; gas
2 % g FFxA 39T 255 FA S

o] 73k WAl [ I 2.0g NaCl, 0.5g (NHy)»SO,, 1.0g KeHPO4,1.0g KHoPO4, 0.265g
CaClz-2H0 % 0.409g MgSO,-7H.00] xE3sHH 23 ElH(McDougall, 1948)E 1:1(v/v)e] H]
&2 F3ete] MR ow ol gt o, wge] AE wrtA] F2FEE o] &5t 39T =

A A F T} Borate-phosphate buffer & #-%9o] AZXAZ ALY AE 1mm A7 =
w3 g v °F 3¢5 nylon bag(b x 10cm)ell Wil bag 314 X7} AZE e o] &
ako] A& e2~3(500ml) Qrell LAl 1§ FRlE v FH(300mD S A7) Mg &
18] F 71 (VS-8480SR) & ©]-&3}e] 39ToA 48A17H6<F vldS )
18t& == 135times/minC 2 FA AT AL A9 in vitro E-3l

gk ol vk 3 232 33 dA ARSI
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g

HaEAS A8 Yl Wl JIA £ 1, 3, 6, 12, 24 H FE A48 AlZHdl g S
stlon, AFH FA] pHE SHS . T3 3| 3AHVEA) 498 98] 0.8ml 81

2
AN

Mol 0.2ml9 25% phosphoric acidE F7}slar &4 A|7bA] -20CoA W5 EASFATE A
AR A A2 AOAC(1995) Wiel wet E4skglen, NDF % ADF 9%
< Van Soest F(1991)¢] A ol we} 2543t

kel e ammonia-N¢|  FX+&  Faweett®}  Scott(1960)¢] WS o] &3}d
spectrophotometer(Berkman, DU-650)2 &A1&}t gk 32 Wk ik (volatile  fatty
acid, VFA)E Y5 Bad A EE %53 t}2 internal standard® 0.2mle] 2% pivalic acid
£ gol & E33staL 12,000xgel A 1683 A& ¢ 5, A5AS FHske] 30m capillary
column(NUKOL™ 0.25mm Ld., Supelco Co.)°o] &=# gas chromatograph(GC, HP5890
series II, Hewlett Packard Co.)Z 43}l

® A 4
B Aol =

AlE BE AIA S SAS(2002)9] GLM procedureE E3slo] EAREAS 2 A
3}$9 31, Duncan's multiple range test(1955)el 2J&te] A5 ZF =}olof gt =
St}

2. Ay}
1) 87 8 Hug 9 590 AHE B4
2009 590l &3l HuHglel Ao HAE BA Aye ¥ 2-10dA4¢ Y. F AE
= 31.75%~33.07%%A A 7|7} tx

I

]
JFol v T7HE = AEe BEdu 2y 2dd g Jdre R A
4 EFolM ZH2E 9.06% R 9.86%=AM FEH7| MY w2 e BT A7
U =ojdes A gaFe] ta s AXw YR 8 Jazre] a7} gt JH
2]

] NDF &#(53%~56%)°] HEH(65%~70%)Et} & 7l o7 ZALE Q).

o] AR % Hoe HAEIe= ] ArP AMdgAe] HE o] 32.14%% FEU AMY

212 (31.73%) K.t} A =T FRE AFLE A9 = 5 ADF(42.12%) 3=e A

o] (&7 4.65% 2 309. 39%)34 Ua =3t Adex] 254 S R 2- 2), A
[e)

H

E5(25.2mg/g, AFEE A A
)7 A =8 "ol
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E 2-1. A7) w2 ARt YU A7 (%, DM basis)

A} & 2HE- | Harvesting time e R ZA NDF Z3)3
847 159 d| 3259 8.69 4.10 53.46 5.97
R T4 7 34.21 9.06 3.78 54.74 6.46
827 1579 F|  34.85 8.26 3.67 56.63 5.25
Fg47] 174 d | 31.75 9.22 4.15 70.59 5.23
A T4 7 32.60 9.86 3.97 69.52 5.31
827 159 3| 33.07 9.76 3.85 65.25 4.52

F 2-2. AEFRE ALYAY B (%, DM basis) 2 LEEA

AE FEDOM, %) HEEA

Ard & A .
dg  fuMd =A% NDF o ADF - £e¥ ) pH LiCt;t;@ (Ar?m?;i;
rng/ g) mg/ g y J

)

ARg | 214 797 536 6642 4212 948 | 464 325 23.1
A&2 | 3173 869 465 6839 3934 1042 | 432 3.27 25.2
QoA ZARSE AL e A Z2A do AR AldEA] Z2Al Fo AR 2 a5 zols

2
A5 S4olehnrks Y ARARS] £3 A7l @ Aol WEel Aoz neldh @
A, 2 Agel A8E AdalAe] pHA3 ~ 4.6)2 wop wEst A&

ARAES AAGAZ 2AT A5 FFE PR HEH 95
os) Rafslel vt Puz AWk 53, AWHOE ARAE Gyl
Yo} S NPNo.w dgslo] ARgEe] B o] g

a = -
Az g gFo]l 10% M= 7IE)de AL v @d E4do] A4 ¢ks Aew

e,
3) Ar 2 AHod AAAYA ] in vitro Ha 2 w8 EA

T OERERY 2 A59) AYAAEZ in viro WHOR ASAX MR T wjgoe)

WEEHH, FEUel FE 2 VFA) 2L P& xSk Wgle] pH(Figure 2-1)
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dEUol s=(Figure 2-2)v At A9 Sl o3t s A Lt
AZAZ F EF579 A48 AZE 487FA nylon bagol Yol ®jSF3 t}e Qrskov and
McDonald (1979) AMEAS A3t T8 I o4 &3l 4
oh =, g AolA Hod Al Ao #al&o] tha
Aol = vl ZHSkt
AEe AtdEA et o Ak 3] AL 48AIM7HA] HjYFstel VFA skt 24 XA
vh, 5 2-40A B kel 2ok Fre AAdeA e Ae 1223 A= FEEARd g Aol H]
sto] F VFA §57F oA 52 76‘5?} HAoU I olFme F TR AR IF Apel7t
A ‘:]r T8 X]H“‘P(acetate propionate % butyrate)®] FANAE F 7o AL A

o% Apol 7k WAIEA ergie.

rU

720 J“H
'RT
l\\f .
670 i
1

i ]

i
6.20 T
0 1 3 6 12 24 48

¥ FRye Silage Earley silage

a8 2-1. AAEFEY wE YN pH.
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=20
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10
0
1 3 6 12 24 48
—+FRye Silage Barley silage
9 2-2. ARFEC B2 wFde) ¢EYo} 5% (me/100mD).
F 2-3. AEZE AL A in vitro E3E&
A2 A (%, DM)
B SEM Pr>F 2
el 1]
A& 50.59 49.27 1.310 0.653
o R 75.02 73.89 1.757 0.472
NDF 30.95 29.78 1.906 0.725
7= 47.09 45.78 1.403 0.688

Y Standard error of the means.

& Probability level.
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E 1-4. AEZRE ARl E mgAe] VFA & 9 24
Abd @A D 2
VFA e Al SEM Pr>F
________ 1 h —_—
% VFA(mmoles/100ml) 72.70 73.84 70.590 0.248
%4 ¥]& (moles/100moles)
Acetate (Cy) 33.90 34.30 1.051 0.930
Propionate (Cs) 14.54 15.29 0.629 0.616
Butyrate 45.22 44.53 1.509 0.941
Co/Cs 2.33 2.25 0.097 0.545
________ 3 h —_—
% VFA(mmoles/100ml) 79.66 82.65 4.477 0.207
%4 ¥]& (moles/100moles)
Acetate (Cy) 33.45 33.68 1.445 0.232
Propionate (Cs) 15.15 14.62 0.586 0.691
Butyrate 44,94 45.25 1.516 0.446
Co/Cs 2.21 2.32 0.121 0.256
________ 6 h —_—
% VFA(mmoles/100ml) 87.77 91.56 4.934 0.405
%4 ¥& (moles/100moles)
Acetate (Cy) 36.05 34.10 1.417 0.757
Propionate (Cs) 14.31 13.86 0.440 0.375
Butyrate 44.14 46.64 1.496 0.826
Co/Cs 2.51 2.46 0.116 0.445
———————— 12 h ——————-
% VFA’(mmoles/100ml) 92.96 100.88 4.877 0.216
%4 ¥]& (moles/100moles)
Acetate (Cy) 35.60 34.19 1.339 0.842
Propionate (Cs) 13.89 13.41 0.549 0.575
Butyrate 44.39 47.25 1.416 0.771
Co/Cs 2.56 2.56 0.115 0.539
———————— 24 h ——————-
% VFA(mmoles/100ml) 106.37 105.83 7.242 0.402
%4 ¥]& (moles/100moles)
Acetate (Cy) 33.90 33.74 1.173 0.967
Propionate (Cs) 13.20 13.58 0.491 0.869
Butyrate 46.30 46.92 1.568 0.973
Co/Cs 2.56 2.48 0.139 0.961
———————— 48 h ————---
% VFA(mmoles/100ml) 112.11 112.11 5.597 0.802
%4 ¥]¥ (moles/100moles)
Acetate (Cy) 34.89 34.63 1.216 0.987
Propionate (Cs) 13.48 13.70 0.438 0.642
Butyrate 45.34 45.67 1.31 0.985
Co/Cs 2.59 2.51 0.104 0.672

Y Standard error of the means.

2 Probability level.
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O A¥ 3. Aue 2 P52 ALYA9 & Ay o4& 2 TDN H7}

BoATE 28 gPoR FTudA e dEd EF A9 AY ol §&E 2T
] N @%E Bkt AAH .

2 o Apokatg)
2 AFE 98] 20099 AabEol Y2 ¥xgE FRE] ALY A (barley silage, BS),
2] #| (rye silage, RS), olgrgletr glolzet~ Alde] #|(talian ryegrass silage,
FeaEta(Es X paasks wgE) AP #(Sudangrass silage, SGS)E &
o
=

oA ANE Romd Aut B5

= ATH 3 olg
e S L R T S
F ~ dheel FE A TAANAYAR :

Azseh AF A WY APFEE BE A
]

B
[e)
A %= Aoyl R#ASISIT vl E7/ AIE2E AFLE A AU o]
W 731 9k A~F 2 (TDN, total digestible nutrient) 7S 98] w3 Fo] #atd A
I 670 £ 14kg)E tiAo = 4 % 49] Latin square WH O =2 S A
O

=
period ¥ A&7k 10¥, A5 AFH7IZF 49H F 4 periodol] 23 AA

2) AlgAts e Q9 U EelE 2 AFgAasEs A
ZF AL EAE AZXRT 2mm A7|2 B33 (Wiley mill, Arther Hill Thomas Co,

7Z+ol A= E nylon bag(5%X10cm, pore size 45um)°ﬂ 5g 7‘3 go
n

A A T A ARl wet Z42Fe] nylon bage 771‘54_ ‘ﬂrﬁ T2 58
0CelA 72A17F 2t AEAA AE FEFes S8t W ¥ nylon bag W ] g2 A}

) 584 AFAWNNDF, neutral detergent fiber) 241 Al7bA] W34
AFE QT 99 W A FAIRY Fo AE H F& 28 (ED, effective degradability)
@rskove}t McDonald(1979)2] wWhiel] wel A= Sl=d], olu] passage rate= 0.05% 3}Ath

>z
: ﬂ
1:1{0
(@)}



R A H o] AFasES AN s A AIE7IE B9 5ol Al Cr0s8 EAIA0.2%,

AE712)E A7) Fofskelth

3) Age) AH 9 BA
N@A RS R N HEALS 2Ae] 98] AR o 47 2 Alg 79 1,
=

3,6 %
9AIZE Foll Wb=9 fistulag “&s8lo] REE=H s 2H2F 100ml A= AFH 3 5 A W59 pHE
[e)

ImlE AFst] 4 A 744 -20TCe] B5 Baerion, A XHAHVFA, volatile fatty
acid) ¥4 98] 0.8ml wFol 0.2mle] 25% phosphoric acidE& F7Fstal &4 A]7hA]
-20ColA Y5 Hash3iv

W9l o] obm Yol %% Fawcett®} Scott(1960)9] ®Hel we} @A vke-S A7 &
spectrophotometer(Mecasys Co. Korea, Optizen 3220uv)& o|-&3fo] HA 3}, &3l 3
A AEAE EAS #18) 0.8ml HiFtel 0.2mle] 25% <A &HE F
-20ColA e Basgln At Wde Rdad ARE )
standard® 0.2ml9] 2% pivalic acidE Yo 2 &g3s}al 12,000<gol Al 15%3F YA+g 3+
3 A= S Hsle] 30m capillary column(NUKOL™, 0.25mm Ld., Supelco Co.)o] &g
gas chromatograph(GC, HP5890 series II, Hewlett Packard Co.)%® #2133t} o] 54 o
22 ZEMHe) 7F27)F ol &¥ 0o, injectorst FID HE71¢] &%E B5F 20002 FA415H

I split ratiox= 1 : 5002 3FglT}.

Adaste S84S5 fal £2 AAE & Ad59 Aol grab sampling M-S ©]-&3t
of QAAE Ho FHE AY AR Fof AZMA 2AIRF FHA 0w AFHZ v sLE HER
=% & 5 B4 AHA -20CAdA s Bty AdAR AL EAD, AFALE S wEE9]
HiQF F FalEA] 52 AR E o dRbES AOAC(1991) el +=she] +Askgla 7

F A5 (NFE, nitrogen free extract) S ZAEo|A Zud ZX4W NDF ¥ Z3|&

Fe oM ghom ALEIL, Cri0si Charlot(1964) W oz FA3klth A=) NDF ¥

A &84 AH-A2(ADF, acid detergent fiber) S Van Soest 5(1991)9 W

e, TDN #2 4 5(2009)0] AAIG WHgel] Fsto] th3} o] ALkeksd

SN oot oo
’ o ox

L =

M

1%

_?L'

¥

& FHS o859, obgel NFE 28+
4% e oF ¥ 4Re) stast @2 tatel o§ sk, ol NFEJL A w
S

TAE Ao AAR Zolvh AldARR olgd AbdE Ao Nk AE FEE E 1
£y
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BoAg oA AN BE AL SAS(2002)2] GLM procedureE E3te] FBEAMEA S AA|
=

2+ BAAC zpolo] thatk #-9A-S Duncan's multiple range test(1955)9]]
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7.73%% 7V Sk =AY e FEe] Abde]A], olgEt o]k At A U
Gt AR AN 4% AEE & 7Y Y AL AB.78%) el Hldte] thA &
S Bt FAAMA B84 A-F2(NDF, neutral detergent fiber) &&2S ojgg] el o]
2ol Furagtaolq 2 61.12% 2 66.98%% &8 AMLEA(57.51%) 2 FHE] AdE
A(53.74%)° Bl&l =2 Aom YeEt MR EALE R AR AMdeA A 25.45%
2 7P H& i Fuags Al A 9.33%% 7P W ghe Btk olshe vy
Z3 B8 o AAdE Ao 12.57%% 7FE E& S Hlth

on —»

I

X 3-1. 98 7 AHLEAY AE =4 (%, DM)

A A A o =2 NDF =35 ﬂff@
Az 35.08 10.78 3.78 57.51 8.30 10.63
A1 30.03 8.61 4.01 53.74 8.19 25.45
olgeletetolLeks  32.07 10.03 4.26 61.12 7.49 16.83
FkoERs 25.45 7.73 4.39 66.98 12.57 9.33

3) AHQE S WES W WESY L RS
El

e FF AULAE

F A wobAE A% wAod AdeH 3 Aol MelH GATh(E 3-2). 27ke] Ay
A el F 347 74X wEslle] gmije} s FrSTE 1 ol SR A gasts
g2 RAE 3-3). ALA F dRUe} FEE Fol F 54 AT o] & 1
A, 3AAN e FR AdeAT HAR Ao MaT 0 s AU S
AEA T Ao diFidol A 7.28mg/100mlZ 7HF w3k th(p<0.049).
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¥ 3-2. AARZE AL A wE WE9 9] pH

A A
A 2Hh) = B ol SEM K Pr>F
2= J 12 abo] 12}~ Fo gl
- 0.5 7.04 6.97 7.03 6.98 0.047 0.314
1 6.85 6.84 6.87 6.88 0.444 0.989
3 6.57 6.51 6.59 6.54 0.165 0.397
6 6.76 6.69 6.62 6.74 0.065 0.132
9 6.97 6.86 6.90 6.85 0.079 0.301

Y Standard error of the means.
& Probability levels.

£ 3-3. ARFE AL E A wE vk N drYol FE (mg/100ml)

Abd g A
Al Zk(h) — ] SR SEM "V Pr>F 2
s 17 oo]1e) s Foagls
- 0.5 6.97 6.67 6.53 6.92 0.807 0.062
1 9.95° 7.95% 8.50% 7.28" 1.204 0.049
3 14.04 12.70 13.23 12.41 2.442 0.065
6 13.82 12.27 12.51 11.22 1.070 0.078
9 9.35 8.48 7.24 7.78 2.135 0.089

PR 3-2 A=
* Means in the same row with different superscripts differ.

o] FFY AHLEAE Fog § v A ARt wE T AEAHAUA w2 Fa
‘?af*éx]ﬂo“&(acetate propionate ¥ butyrate) &4 H|&2 % 3-4°A R uie} Zoh
AR AR Fol § A= B AMd e Aol A F S8t s ow, 71

AlZroll M= AAAF FHasks dae BAARE A2t zhol= 1A
Acetate(C2) A HIEL H & 79 AbdegA ol M8 oo AbdelA] 5o 1ARF
(p<0.018), 3A17H(p<0.004) 2 6A17H(p<0.019)Fl AH 3 W Ao N =& 57
ol¢}= =] propionate(Cs) A4 HlE2 ALY A Fol F 6A7HA] 59 A
2] AL R E AFH S AolA =2(p<0.001 ~ p<0.042) ¥bHol| Fukaets AFY
gk AollA 7HE sk

Hob

2
-/

9
o
N

=
=

rlr
ft)

-
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X 3-4. AFEZE AL A WE w9 VFA & L FA H&

NOER
VFA o EEE olgbglet  Fukels  SEM Y Pr>F ¥
gho] Lep
————————— - 0.5h ————————--
% VFA(mmoles/100ml) 53.18 59.75 60.01 57.91 2.789 0.664
ZA H]&(mmole/100mmoles)
Acetate(Cy) 73.50 73.64 74.99 76.13 2.584 0.139
Propionate(Cs) 17.25° 16.31% 16.19% 15.26" 0.295 0.013
Butyrate 8.35 9.87 8.87 8.10 0.691 0.088
Co/Cs 4.26" 4.51% 4.63% 4.99° 0.079 0.042
___________ ]
& VEA(mmoles/100ml) 69.65 71.28 69.63 65.08 2.352 0.398
ZA H]&(mmole/100mmoles)
Acetate(Cy) 69.36" 69.54" 69.60" 77.07° 1.185 0.018
Propionate(Cs) 17.49° 16.60 15.67" 15.61° 0.859 0.038
Butyrate 11.40° 14.06 9.57" 6.21° 0.953 0.005
Co/Cs 3.97¢ 4.19 4.44% 4.94° 0.235 0.008
___________ N
% VFA(mmoles/100ml) 72.33 74.08 70.57 66.36 3.681 0.757
ZA H]&(mmole/100mmoles)
Acetate(Cy) 71.54° 70.25" 71.24° 76.79° 2.863 0.004
Propionate(C3) 16.91° 17.18 15.39% 14.15 1.617 0.001
Butyrate 9.74* 10.55° 9.09* 7.97¢ 0.972 0.007
Co/Cs 4.24% 4.09° 4.63¢ 5.43° 0.180 0.001
____________ 6l — e
% VFA(mmoles/100ml) 62.28 64.58 58.80 56.61 3.135 0.855
ZA H]&(mmole/100mmoles)
Acetate(Cy) 71.41° 71.89 72.09° 75.48* 2.762 0.019
Propionate(Cs) 16.63° 16.86" 15.90° 15.01° 1.560 0.042
Butyrate 9.50* 10.83° 8.75% 7.44° 0.792 0.027
Co/Cs 4.29 4.26" 4.53" 5.02° 0.420 0.050
____________ 9h ——m e
% VFA(mmoles/100ml) 54.25 58.61 61.13 56.42 5.355 0.327
ZA H]&(mmole/100mmoles)
Acetate(Cy) 73.16 72.34 73.62 74.35 3.352 0.208
Propionate(Cs) 16.09 15.47 17.27 17.54 2.576 0.055
Butyrate 9.69 11.03 8.00 7.95 2.744 0.082
Co/Cs 4.55 4.68 4.27 4.23 0.936 0.056

1) ,2) and 3) I 3-92 ;—é]l,}_

* Means in the same row with different superscripts differ.

ol& ]lsto] Co/Cs WS ¥ Abd Aok AR 2] Apde]A] ol A3 w2(p<0.001
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A AR~ 62D zjiz% Bue) }%M%— AR 2olA m ‘%L%(p<0.007 ~
p<0.027) Ao 2 YEbRt),

WS ) ARlelA ] FARHES 2AE b E 3-5004% ok WA, 1% Paae &
W AR AN 59.64%% 7Y wkow], 1 o Fuel ApelA66.12%) % oY

Qb 2ol it AL A (55.64%)0A =k Sk AP A o] fraws&e] 54.02%%=
71 SR TH(p<0.048). o] e A2 il (p<0.014) ¥ {715 (p<0.039)9] w9 o] &
Gl EolAE H=gh Aow AT 28y ¥ U] NDF frada&odAs At e
1ZF ZFe]7F glSdTh,

¥ 3-5. AIRFRE AL A Y vt U] & Esl&(Effective degradability, ED, %)

ArdE] =] b

NE W e BHag eldelet L4, SEM? Pr>F

Jsw  Hrg ey |

I

2~

ZAE(EDDM) 59.64° 56.12°  55.64° 54.02° 4.910 0.048
Z W 2 (EDCP) 85.75° 83.34" 81.12° 70.71° 6.402 0.014
NDF(EDNDF) 34.24 32,57 30.71 29.71 5.910 0.137
47]1&(EDOM) 61.94° 58.64" 57.25 54.97° 6.739 0.039

1) ,2) and 3) X 3-92 7‘&,}_

* Means in the same row with different superscripts differ.

4) Atdelx e AgAs-E& 2 TDN value

Atd gl e] A askE 3 TDN g2 & 3-60A4 B vhel 2o, soag ApdeA] y
A=(p<0.032), NDF(p<0.034) 2 #71%(p<0.041)¢] AFL3}E&L 2 F7F2 AL A
Hjste] @A 8] wtekov thE Al FR/ AL E A Frell= Zbol7b fidTh HE S A E] A
o el xmii}%ﬂ 2 T ArdE Aol Hlgte] HlaA e Ao Vet 29
WA 24 3 gskE ¢ NDF9F NFEO] A ast&S o] &3te A&d TDN #2 &9 A}
A A7} 61.1%= 7}% F=% 2™ (p<0.001), FHE AL A, olgelet o] 1et AU A
1 N

dagks Alde X9 TDN & 742} 57.1, 57.9 2 50.7%%) Ao w2 FA St

)
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E 3-6. A RZE AMAER Y AHAsE 2 TDN &%

Ard 2] =] (%) P

i o 4 orgeer SEM ? Pr>F ¥
] =1 - <
L= XOE—E] E]—O]iﬁ]—i T%j—‘j/]'~
AL 69.3° 67.4° 65.3° 59.2° 2.545 0.032
Z kg 65.9 55.6 54.9 56.7 5.732 0.062
Z A"} 46.6 36.1 51.6 46.2 4.389 0.077
NDF 58.1° 56.7° 55.2% 52.2 1.422 0.034
7hg
95.7 80.3 98.0 99.8 7.248 0.083
PALE
a2 71.1° 68.9° 67.1° 61.7° 1.332 0.041
TDN 61.1° 57.1° 57.9° 50.7¢ 1.105 0.001
D 2) and 3) ¥ 3-92 5&,}_

* Means in the same row with different superscripts differ.

s

re R

A A5 aZA AN AL 2AE 4 A

2 TDN #h& H7kstz] flal] AAIEQATh ol gk 2F AdE] Ao 19 Fo % (5kg, 11E 7]
) 2 dAAIFe] FRE w7k A9 ko] Utk AtuAE ] ALRF THA7F FEA]Y
& 2 Kazuo, 2000; # &, 2003) 9 FZF(2F &, 2008)°] we} ti2rheE A Aot B
# vk Atk & 5(2009)0] A Aol ot HuE AL A (e = AL A (F
)] A o]l 45 A7 9.23 ~ 13.23% = 9.50 ~ 12.46%= Z3}A|
717F =oldel wet xdwid gt WA NDF &2 717} 46.44 ~ 59.42% %
2t 7 e ek B o] F(2009)2 AAEA e uf
gt Aug ArdExe] 2umd &8K(7.7 ~ 10.5%)3 NDF &3(44.9 ~ 50.5%)°] =2k
i, FEA ] el 2E (7.6 ~ 9.6%) 2 NDF(46.1 ~ 54.2%) &% 9A 3ttty 1w
LBHGITE 2 AJFedlA o] &H AR AR et o Al A o] 2dmd Bl NDF §Hgol
27} 8.61%F 10.78%, 1213l 53.74% 2 57.51%=2A % 5(2009) 2 o] 5(2009)°] HiL
gk el Wl e Ao R Bl

A A 7 7ol 7t gl

=
=
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o, webd 7} g@5stEo] ZHzhe] NDFSF NFE ghol e 4388 =43lal, ols #g
o]-g3to] TDNS 4bgste=dl £A7F §le 2o oAX 7] wie|dnt. 1 Ay, sEAd e
#e] TDNo| 718 #om, 1 thgo @ olgdelel gho] et~ AldEx] 9 AHrel At
o8 dolxylon, ot Al S] TDN ghe] 7HE wokth & 5(2009)0] 4FF°
He FF9 ADF §%S o|&3sto TDN @& AF=d 23 62 ~ 65%% 2™, TDN ko]
3 Al7lel wet geivka stk e & 5(2009)9] Hale] o3t ADF S o] &3]
At Frel 92 o AdelAe] TDN &2 AFA7lol wel 2+t 6041 ~ 67.78% B
52.59 ~ 58.83%9] #& HTIA dQlth. WRE ol o] F(2009)¢ st HHE] A
g x¢] TDN &tego] $=8x)7]o] we}l 62.7 ~ 66.2%2 HIvtal a3t olfel: 4 x
et Wi (Sordan 79)¢] TDN o]l Fgdko] wat 50 ~ 53%R S H(H

2009), olgegl¢t golrgtse] TDN ko] 63.1 ~ 68.2%°|Athar Bae v k(s
2008). ¥ Al¥E Bale] 2AME $ x ot i AMdE|Ae] TDN 2
(2009)°] ®Hargk gt H]SzstAAIRE FR ArdE] Ao A5 F F(2009) F o] F(2009)°]
Ba1gk gholl Wlske] tha WATHGE 3-6). olgE ¢t ghol ek AldE x| 9] TDN #t 9Al 3
S(2008) 93 AtEE FET T W AFgE Btk 2y Sl A AAE ALSAE
oji} Atde]#]e] TDN =2 ADF &S o] §3te] k& gl whalo] 2 Algo| A A}
¥ TDN e A A5 gidoz Atdelr] A9 Adastes ol&sto] Aitd grolth
AtRAES T8 AR ol FEAVIY FES E E T
A7) wiTol 7%

2
e Aow Am

oan 4

e

olrt
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O A 4. AAl ¢ 5 A7 8 Fr2 £ I3 silage TMRY A o] &4 AL

A
borate buffer & #, & ¥594] &3

2 olgslel M4, W L Pue AdeA
) EBE
§4 2 AA ST,

A2 ZAA] AZ£3 TMRE AW o

ANAsES AF7IZE 52t ZH2be) giabSolA A EANeH, 19 Z+2te] TMR 8kg (A&
7159)E 232 Yol g9kt Alg 7|t 2= 3 period, period ¥ 149 Xtw H-&7|7F
109, A8 A7 49)E &) F 4297F A A EF T

2) A RS B9 O EellE 2 A AsHE AL

HP—%%’% —‘?‘511% 2AHE Sl B MRiﬂr Azxd %it’a‘ EURCRER /‘}O‘EW TMR= Wiley

ol A vl A AT szl AlRbl w}‘j/]r }7ke] nylon bags 7W U T2+ =2 AL
60TCANA 72A7F &< AXAA AE FFS SASAT. 8l £ nylon bag Wl
Ale= AHbAE 9 A A A %%*é A4 (NDF, neutral detergent fiber) #41 A|7}#] 9§
A=A 9 U AldAlge] 2 AR H Fa B S (ED, effective degradability)<
@rskovelt McDonald(1979)¢] ¥ el wet Ak =1, o] ul| passage ratex= 0.05% s}t

nylon bag(5X10cm, pore size 45um)e] ”8 20, 1,3, 6, 1224, 48 2 72/\12} &9k Hk3
o
[e)

B 24
TMR Abs wolel] whe w59 o Ha54QH, ¢yl % 3 VFA)S XARst7] 9lE)

=
AHL AR AF IR 2 period T&H 4L AHH 2d3F obHA AR Fo] (O h) R
[e)

sample 440258 °F 05kgH AHSHol AT FIA
WA e pHE FaAF Akl MRS AT A pH meter FHFAOH, AGA

=
Fob Wk ee] gfryol F gl SLAAYAH(VEA), 28a AR IR in vitro Al
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4) A +4

At dAe] AAL SAS (1985)2] GLM procedureE o]&38te] EAstgom, A 3+
S-N-K(Steel¥} Torrie, 1980) W o & vlnach, 2ev; A&7t A4S vush o
553 period &3 vl ASSI

oX,
o RN
rlo

pH
()

—

After feeding time (hour)

—¥—Rice straw Barley silage  —# Rye silage

3% 4-1. A9 A TMRO w& w599 pH.

oleb= ] tRUYol vk A Alw Fo AR o]Foll= WA TMRS wolgh 2o Wb
Fo Al A AR vk A Bl vhA AMYE] A TMR zrell= ALl Aozt gllvh(c1d
4-2). AR AL A TMRY A5 AL A TMR, 18] #PAREAE 2 D&
oAl Folgt 5 of2] Aol AA wkEelols AF, VFA w9k 2AS AR vh i

3-1elM Hi= mbel 2o Albmae] § 27I(1AFDol= B8 AR Fo7 & VFA &7

—
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o tha w2 AFE BHilEd, ol #AAE F
7h v 23k *o“‘ﬂolﬂ el Ao BTk ey 6AIF o] Fol= F %%9]
ok Aglgte] & VFA X7 #3ALR Folel nlet v 2 vES HA 7 T
o] TMR Ztel+= i}017} %i% Aoz YeElt, =8 A HHik(acetate, propionate % butyrate)
o £ A% acetate PlE2 FRE ALEA TMR w7l wHa w2 WA
propionate H|&<2 ta w2 Z o2 UEINT Butyrate 24 H&2 2 21F Zpo]7} glodth.

500

S 2000

=

]

= 1500

= 1000

=

= 5 Q0 -
£ 000

L

After feeding time (hour)

—#—Rice straw Barley silage  —#*Rye silage

I 4-2. AMLE A TMRe w2 ¥HF9]de] R o} 5% (mg/100ml).

WA ARz ARdygA 9@ Hsd ARLEAY w9 U Fa sl E(effective
degradability, ED)& ®W(F 4-2), A=(P<0.024), NDF(P<0.024) 2@ ADF(P<0.045)¢
oA B2 TMReol H|ste] Al A TMRoM Lo Aow zAEYOW zumA REs o
Al A Al TMROA 58 BE&S Btk 53], A4l &3k NDF9 ADF wal&o] %
T At Ao Hlgte] FHE AbdeA el o =kt
R A A F FFHY A AFRAE AFLE A TMR] A7 A5t&S dPAR A
S+3A)e} vagk s # 4-300A B upel 2ok A&, 2w 9 2 uke] HAAgas)
ol o] AtEZAHE TMR wo7olAd =& 4 HIlow
ADF(P<0.041)9] A&3}&2 AFdE] A TMR wof 7oA dA
AP A TMR Fholl = ZARE AiEolA ztol7) gle Aoz Uy

%2

)

o5

p=)

£3] NDF(P<0.048) %
= Bk 2 AL

i

flo
i)

ol

8] =2
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X 4-1. AFd8A] TMRY| w2

W39jdle] & VFA ¥= ¥ VFA 4 u&

TMRs
VFA - . p_— SEM Y Pr>F ?
————————— -0 h ———————-
% VFA (mmoles/100ml) 94.10 94.34 98.33 10.787 0.803
24 ¥]E& (moles/100moles)
Acetate (Co) 66.46 69.29 66.91 1.371 0.386
Propionate (Cs) 17.49 15.63 16.38 1.096 0.529
Butyrate 9.13 9.43 9.80 0.648 0.883
Co/C3 3.94 4.45 4.09 0.297 0.427
_________ 1 h ——— e —
% VFA (mmoles/100ml) 141.81 134.85 134.80 13.689 0.479
Z4 ¥]%& (moles/100moles)
Acetate 62.26 65.70 61.62 1.803 0.120
Propionate 21.85 18.79 21.09 1.350 0.180
Butyrate 9.85% 10.49° 11.43° 0.746 0.006
Co/Cs 2.87 3.59 2.95 0.345 0.154
_________ 3 h ——— e —
% VFA(mmoles/100ml) 141.36 144.63 142.86 13.072 0.878
24 H]E& (moles/100moles)
Acetate 63.76 66.19 63.98 1.197 0.182
Propionate 20.17 17.65 18.97 1.020 0.214
Butyrate 10.06 10.81 11.11 0.547 0.499
Co/Cs 3.23 3.77 3.38 0.240 0.166
_________ 6 h ——— e —
% VFA (mmoles/100ml) 116.19 127.52 132.27 16.347 0.931
Z4 H]E& (moles/100moles)
Acetate 65.57 67.86 66.04 1.104 0.405
Propionate 18.76 16.45 17.71 0.802 0.167
Butyrate 10.37 10.68 10.64 0.662 0.937
Co/Cs 3.55 4.13 3.73 0.190 0.110
————————— 12 h ——————-
% VFA(mmoles/100ml) 107.61 112.81 121.81 10.390 0.085
Z4 ¥ (moles/100moles)
Acetate 65.57 69.59 68.56 1.066 0.103
Propionate 18.70 16.04 16.46 0.748 0.080
Butyrate 9.74 9.25 9.94 0.604 0.547
Co/Cs 3.54 4.36 4.19 0.217 0.079

VPR 24 Az
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¥ 4-2. A1¥8 R TMRE ¥4 Y faisfs (%)

TMRs

di w2 . - SEM Y Pr>F 2

s 36.04" 48.12° 44 .84° 2.701 0.024
Zgag 73.15 82.51 82.51 4.587 0.053
NDF 20.35" 41.05° 38.76° 1.662 0.024
ADF 23.21° 38.99° 36.46° 1.347 0.045

X 4-3. A4 A TMRY AAZAL3E (%)

TMRs
AR SEM Y Pr>F 2
24 12 454

AL 62.70 65.25 66.82 5.273 0.465
Zehun 2 74.62 78.53 80.42 6.516 0.397
Z A |y 80.13 81.38 77.80 7.402 0.286
NDF 34.31° 41.447 43.39° 3.033 0.048
ADF 20.28° 23.02? 24.15° 2.752 0.041

T~

Zh
Harrison?} Blauwiekel(1994) % Kellems (1991 <lstd A-F2 wiFAI=7F w59
W AbEe] a3 2 ARRY o84S JHAAZIeH, tiAbd A TS HAAZAL
AAAEAA AN T BAasity oA = Bl 719 AAGe-E didow dad
AR 5o a3E AR vF, A sS4

2003; ©] &, 2003).
A AR S REES] O 2 E
2 =

=~
K

zj
olrt
o,
=
%,
)
ul
k]
e
k]
rot
=
%0,
£
o
olrt

o,
o
=
E
_OL
k]
2
s
o2,
~
>
bl
ftl
i)

o
i
2

fo
=
ndt
~
>
bl
o

RAS TMR FEl= ZA8 A=<} SRSl

b Al A TMR Fo] ol Hlate] W& TMR Fo] oA wa9]de] pHE tha = 243
S HIPARHIE 4-1) dEYel FEE Ui e AFS HAHYE 4-2). F VFAS 4%
AlgEAE IF AFol= YA B A TMRS wolgh Aela 1 &S

B o} 3A7F SREE ALY X TMRS A3 e Ao A =
L Co/Cy HIE A A2l P FoA 2 Aol et B TMR w7l Hlste] Atd g
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O Al 5. AAMl & H& 5718 FEF H F35D silage TMRY AW o] &4 XA}

L+ 54

2 AFE FUdA AXE Fa SA AsFEQ ARy 3 AW AMLEAE o] &5k
AA @5-o] H& F7]EoR Z2AE TMRE & AU o84S wighis 2 yzdoz A4
e Atseh vlastarat AAH AT

BoA%S 98 A& wF Aol 20090 Aol Zxdee A%, HEA7 R
At 2] A (barley silage, BS) ¥ H&d AL A|(rye silage, ROZ A ¥ AASF HSFF
7] & TMRS o]&3t3ith Aol mE AdAREEE Wigits 2 B3s gt J93
AAH#FBALE,  Control), AKX Atdg* TMRBS-TMR) % H35E Ade]A
TMR(RS—TMR)% 01496}914. Al A a giAAE AR ek 4o AMdElA TMRE

S WA 3] fEte 5TCE FX = AU A A Folstd
t‘r. Todt AlR 2 AR Ao AdWHA R e 3w 5-10A9F 2t

A5 = (%, DM basis)

=4 AE (%) =4 Ak
Hl z
-

AW NDF  x3]% pH

a] (mg/100mg)

FIAE 90.1 12.8  6.40 342  6.30 - -
& 86.7 416 450  73.8 136 - -
K Alel gl x
g a2l AblEA 65.8 109  6.40 51.7  7.83 - -
~TMR
HrE AL A 40.2 993 460 67.8 9.14 458 3.5
LA RDIEE

reEA 64.8 108  6.26 443  6.90 - -
~TMR
Ham A} R 38.5 9.76 349  66.5 886  4.36 3.9

A5
ANg FE2E W59 Fe] e ARFd E2ERl &A(HT 650kgt25kg) 3FE o] &
5] x 3 Latin square design "o 2 AASIA Y. #AALE FoJ o= 1Y
T3 7kg(‘ﬂ]% 71§ WiEALE 5.6kg B B A 1.4kg, A= 7|5)S, 183 HEE AL A
o 7

] AbdelA] TMR Agl7ole 1Y 79 8ke(A= 718)e 44 548 o=

5

;%
=
=
-
HE,

o
ol
mlj
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sote]l 23](08:00 B 18:000°1 AA weolalet. F Fe AP A TMR RS 2hz)
71eF dEAbRSE AMDEAE 80:209] HEGTH V)R St 2AlslY AdT e
A7 E9E Zhbe] diabEel A delEgler, S daEEHe ArRo]l AFAES st

A@713& 3 period® 315, period T 144 (Ak= H571%F 109, A& AFH7IE 49)= 8t

o % 42907 AABAAT 7 period Atolel] 3UTHH FEFANA Afzo] FAL Hhus

AlFALEe]  HE S A7) fleke] At Fo] AAOAID 2 AR T 1,
3, 6 B 9AIZE ol Nk fistulag St WS 77 100ml A= AHHSAT. 1 F 4
A9 cheese cloth® ¥HS A7l & ammnoia-N #A41S faf v 1mlE A3 st
of B4 A 74A] -20C] W& Hasiglon, 32 WLHVEA, volatile fatty acid) 45
el 0.8ml #lgFAel 0.2mle] 25% phosphoric acidZ #H7Fsta &4 A7bx] -20TColA WE
Hska.

T
!
£
N
i)
1:0{'
o
o3
|

o

]

4) NEALE S w39 i Fal s
AgAbz o] w9 O ®ElES ZAFel7] 98l Wiley mill(Arther Hill Thomas Co,
Philadelphia, PA)S o] &3te] AxA7 Ardeld TMRE 2mm 7|2, 181 wjEAtes=
Imm Z7]= st #dAtge] B9 oA Foet Abget &2 HlE= EFsto] o&
sttt 27te] #=H]" AFEE nylon bag(5x10cm, pore size 45l 5g %= ¥ 5 0, 1,
3, 6, 12 24 3 483 Ftb wrEefoll A wlFA X v A Azl whet whER9jmRE] ZHzte]
nylon bags 7o) E2& B2 A2 U3 60TColA 72413 S AXAIA A&
AstE T, MY & nylon bag Wol 2 Ala+= AWk E 9 SAAAA &84 A
neutral detergent fiber) &4 A7hA] W7 AFEHAT. w9 W Al@ALRS] Fo AR EH
8 el E(ED, effective degradability) A&& 18l @rskovel McDonald(1979)¢] el ut
2} iterative least square WHES o] &3qlEd, oW wEIE ALS f1S Wi WS
(parameter) 2 HlA] SA] &85+ BB (fraction a)3 W9 ol 34 wjdAZd A
:_’O‘_

Bag = 9= YE(fraction b), ¥ il fraction bel A7t Eel&(k)S AAsldr. 1
AldAls F8 AR ¥ Y ED 2 Orskovet McDonald(1979)¢] 2((ED = a +

(bxk)/(k+1))S o]&3te] A o™, 7}4F fractional outflow rate(r)= 0.05/h= 3}it}.

AR AN FRE FR A ARARS] 4% A5E 5L 98 A% Al Cr0sE
0.2% FE(AR 7B)ow Wrlete] Foaigh. AUARS] AGrse

#7171 7} period £5 29 HHFEH 2U7F o}ARE Fo & 3 & 94]

rU
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samples 2o =HH oF 0.5kg® AMF st A= 43 5 &4 AI7EA -20TCelA
YE Bysln

6) NE =4

HHeleh el pHE Asixd Algbel] wikels AF T SA] pH meter®z SAHTRA M, wE9
Aol ammonia-N¢ #%% Fawcett®} Scott(1960)e] W] wel 24 wkg-s A7l &
spectrophotometer(Mecasys Co. Korea, Optizen 3220uv)E o|-&3d}o] #4 sty cvh. =3k
VFA 4L 93] 0.8ml ¥l 0.2mle] 25% phosphoric acidE A7}t 24 A|71HA]
-20CoA W¥s RA#sATt. FRdAUE YE 2yd ASE dlsd thS  internal
standard® 0.2ml9] 2% pivalic acidE Yo 2 &g3s}al 12,000<gol| Al 15%3F YA+2 3+
& A=dS FHslo] 30m capillary column(NUKOL™, 0.25mm I.d., Supelco Co.)o] %2H=l
gas chromatograph(GC, HP5890 series II, Hewlett Packard Co.) 2 #2135}
25 @FHe) 7F27F o] &H Ao, U F>Gnjector)®} FID HE7]9 255 EF 2
A= Q3L split ratio 1 : 10022 3} T},

Algatz el W] Yk - EelEA] @2 AR R 29 dNHE(CP, crude protein; EE,
1=}
B

S
S
3
tt

ether extract)< AOAC(1995) HIH o] F3slo] 43133l Cry0s+= Charlot(1964) W o=
A5 A5 o] NDF 2 2P A A &84 d5-4(ADF, acid detergent fiber) $H&2 Van

[e)
Soest 5(1991)¢] W F3ko] F243513 )

BoAg oA AL BE AL SAS(2002)2] GLM procedureE E3le] HEAMEA S A A
o =

2+ BAAC zpolo thak #-9A4-S Duncan's multiple range test(1955)9]

s $2e 2 3FE ol gatel B AMS HE F71E BRI T FFY

AdHA TMRE Felshar, w39 W SESYT A B0 LaE, 1em A

94 TMRS] A428ES 2 293 BRARENFAE 2 0D ol ek wmsd o
A

w3 2o WA, AR o] A 8o %1, 3,6 R 9AE F
7

@k Fol F 3N B ol 1 FRE Frhehs
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7.2
7.0

6.6
6.4

6.2

6.0 T T T T 1
0 1 3 6 9

Time (h)
== Control =7+=BS-TMR =>&RS-TMR

Figure 5-1. A|8AlE Fo| & w5494 pHO W3 (Control, FAt5 ¢ HEF 304'?,
BS-TMR, ¥®z A4z A TMR F97; RS-TMR, A3% Algd8gx TMR F9T). N
significant (P>0.05) difference at all sampling times among treatments.

ARYol Fies AAl Aol A Ats wo] 1AAA S7ketvrr
ashs A Bt A dRYol ol Aolrt gle Ao E e
o] § SAIRNE FEE AAAEAE T3 4o vk ol ta W2 F
5-2).

t

rot

l-'E

a

o

12

oy 1o
[}

2) W91 W VFA % % 24

o e nle} o] acetate(Cy)e Al Zbel Ax TMRS

lo
N
oX,
)
o
rlo
l-'JI.
&
Ho
12
o
3
rln
S
L
ol =l

ofgt Aol w2 AFS Hilow, 53 dx7]l # AR Fofol Hlgte] TMR At
of AHd(p<0.005) P Fo] T 9AIZHP<0.048)NA dA3] =2 HES HIATGE 5-2).

Propionate(Cs) &4 H|&<9 A5 AR 39 & 1A U2 Alse] Hlsto] Ald el A
TMRE AdFHS AolAl H2(p<0.046) ¥HH butyrate(Cy) F7 Hl &2 ixFolA thah 2
B BoH, 53] Atm Ho] 1AZF $ol TMR Abm FolTtol Blste] @4 35](p<0.029)
T Ao® YEsTh
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18

16

12

10

0] 1 3 6 9

Time (h)

== Control =#=BS-TMR ==2>¢=RS-TMR

a9 5-2. AEAE F9dd @E BEH Y dEUYol FXE(mg/100ml) ¥3HControl, &FFA}
29 ¥WaA FAF; BS-TMR, Ixd AYdA TMR F9F; RS-TMR, 334 AL XA
TMR H9). No significant (P>0.05) difference at all sampling times among
treatments.

oleld Fa VFAS] 24 W&R Qsto] Al AWF} Fo] F 647 W 9AI7E Fol =
Co/Cy W&ol TMR A1HTolA tha % Wl 127 9 3o 2ol d ta %
A% nah.

rlo rlr

3) APE 9 WEE9] W FraEelE

HS 5718 Arg Adex TMRY Fad Adex] TMR, 283 #PAseigr s 2
Aol uk3e] ) Eaj# parameter ¥ & S (ED)S A H} 1 A= E 5-3
oAt Aot =, =DM 45 3@ papameter(a, b ¥ o)A+ 3k AL 7 x}o
7F gl od, s Atd el A TMReIA A& Fais]|E(EDDM)e] E} o

Wk 2@ E(CP) TMRel Hlste] #AAE(HZET)E] b #ho] tha
(EDCP)& 238l FadAde#] TMRRS-TMR)OIA O & 7S Btk &3 NDFY
F TIAtE Y W5 %P_E] 2 Yol AR ElA] TMROA =2 b 3H(p<0.039) % ¢ %k
(p<0.006)2.7 ¢13te] TMRE] & %8 & (EDNDF)o] #PA T} =2(p<0.049) A= 1}
1337e=3

T

{o

O
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¥ 5-2. APALE(TMR) B0 & w39 Ao & VFA 3= 2 A H&Y

FERE PR

Ao ANadA

VFA e A, A SEM”  Pr>F”
_______ Oh -
% VFA (mmoles/100ml) 98.59 83.62 92.03 4.684 0.156
Z4 H]$ (moles/100moles):
Acetate (Cz) 61.03" 68.21° 66.739° 0.983 0.005
Propionate (Cs) 20.43 17.25 18.00 1.041 0.157
Butyrate 11.10 9.27 10.42 0514 0.112
Co/Cs 2.99 3.98 3.76 0.263 0.082
_______ lh e
% VFA (mmoles/100ml) 103.58 114.42 120.90 8.688 0417
Z4 H]$ (moles/100moles):
Acetate (Cz) 56.58 58.60 58.52 0.939 0.299
Propionate (Cs) 21.12° 25.05" 23.87% 0.871 0.046
Butyrate 15.58° 11.78° 12.15° 0.809 0.029
Co/Cs 270 2.35 2.45 0.135 0.246
________ Bh -
% VFA (mmoles/100ml) 114.86 117.21 127.68 8.823 0.462
Z4 H]$ (moles/100moles):
Acetate (C») 59.79 62.11 60.46 1.051 0.341
Propionate (Cs) 19.92 21.17 22.02 1.389 0.587
Butyrate 14.13 12.00 11.64 0.690 0.085
Co/Cs 3.03 2.95 279 0.218 0.737
_______ 6h .,
% VFA(mmoles/100ml) 110.01 109.28 121.38 7.119 0.215
Z4 H]$ (moles/100moles):
Acetate (Cz) H8.76 63.92 62.42 1.492 0.115
Propionate (Cs) 19.74 18.80 20.34 1514 0777
Butyrate 14.44 11.85 12.10 0.605 0.043
Co/Cs 3.02 341 3.14 0.285 0.626
_______ 9h -
% VFA(mmoles/100ml) 97.39 95.35 98.30 5.506 0.460
Z4 H]$ (moles/100moles):
Acetate (C») 60.74° 67.99° 64.31% 1.669 0.048
Propionate (Cs) 19.13 17.28 19.12 1.090 0.438
Butyrate 13.34 10.50 11.59 1.010 0.214
Co/Cs 3.34 454 3.50 0.387 0.136

Ve e, a9 4-1 32,

2) and 3) I 92-4 ;-é][,i
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v Z718 HRE AFdE A TMRY HE AMYE A TMR, 18] #PALR ()AL s
wolste] AFAastES FAL vlaeh An E 5404 B npe} Ao S,
T2 AWM, CP, EE ¥ NDF)oA #HeAlae] vlste] AL x] TMRE] Ash&

ow TMR % H&¥ AFL#A TMR(RS-TMR)2] A 3}&0] NDFE A9|3 A&
A HrzE AFYEA TMRETH Ashgo] thad & AEFS Bl

[N}

¥ 5-3. AFAIEY Foo] w2 w39 U] A PA}E 9 degradation parameters(a, b, and c)
9 fFaiss
>

Parameters AREALH A HEDAL A

2 fFaids H=7 ~TMR ~TMR SEM ProF "
nE

a 19.80 20.55 21.55 1.337 0.685

b 59.43 57.31 58.92 3.314 0.897

c 0.06 0.06 0.07 0.016 0.895

EDDM, % 50.46 50.69 54.21 3.175 0.680

Zoad

a 16.05 19.27 16.21 0.925 0.149

b 70.75 64.13 55.20 7.741 0.460

c 0.03 0.03 0.05 0.013 0.219

EDCP, % 42.42 41.99 44.01 1.895 0.380
NDF

a 6.37 7.32 5.10 1.564 0.645

b 48.64° 59.75" 59.59" 3.228 0.039

c 0.02" 0.04° 0.05° 0.002 0.006

EDNDF, % 28.2° 34.48° 34.63° 1.104 0.048

VAR, B 5-2 FE.
2 a, Intercept representing rapidly soluble fraction in the rumen; b, fraction of degradable at

time infinity; c, rate constant of disappearance of fraction "b". DV g oo Fx

F 5-4. AEAEY Y Fo B AFLINE(%)

i Control BS-TMR RS-TMR SEM ? Pr>F 7
e 60.05 61.45 65.26 4.420 0.7045
T8 64.71 64.98 69.19 4.332 0.7271
ZeaA 55.05 56.95 59.98 4.178 0.1520
ZA 71.65 72.93 73.56 5.243 0.9662
NDF 46.63 55.64 53.11 4.194 0.2089

VAEAE, oY 4-1 FE DT R 24 FE,
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52 gotd w2 TR ARARY FHAYL AU o] g8 AFol2 FAAY b5l glo]
GF BA ARAEe £33NV B ALLA TMR ol 46l e ATst e

L+ 54

2 AFE FUldA AE Fa SA AsgEQ ARy 3 AsY AMLEAE o] &5k
AA @§-9 H& 7402 Z2AE TMRE & AU o84S wighis 2 yzdoz A4
el At eh vlastarat AAH AT

B AYS 8 A5 1% AdolA 201090 Aatsol 2z gez A%, was
At ] A (barley silage, BS) % AW AL A|(rye silage, RS)Z A|Z2H AA S
7] & TMRE o]&shlh. Al ol uhe Aldiaszs wghas 9 Hde T2ste] 7
FAHEBALE,  Control), HEeF ARdeA] TMRBS-TMR) = HE®™  ARdEA
TMRRS-TMR)= el&stith. Al A ] tiAAe Fam dadh ¢ AbdeA] TMRE
EFAe g WAS WHEy] ste] 5TR fAHE Aoldds mystds Folad

o Fold AtR B AR Abde] dnbAdE R 3 6-10A 9k

s
Z o

i
o

2 o
—orL'

=
A 825 W59 Fao] A ARTd S2El A 650kgt25kg) 3FE o8&
x 3 Latin square design WO 2 AA &t BPALE Fof o= 1Y

h=]
|8 wg AR 7.2kg 2 HZ 0.8kg, HE 7]

& 8kg(H & % s, 183 FRE ArdEA
TMRT 2 H&2 Aldg#] TMR g Folle 19 9 7.8kg(WE 715)S 47 593 do
= 2% ete] 23(08:00 % 18:00)00 HA Foedth. F T/ AFEE A TMR ®Fol 7t
7} 716 YEANE S AFLEIAE 80:209 ME(FAMEH )R £Fste] AT AEE
B2 AE7IZE st Aol dixbEelA #EEHAoH, B dZEYS AHRo] HHAES o
Atk A1 717FS 3 period® &5, period & 144 (AR AE717F 109, A& AFH 7|7 49)

U &Gl A Aol F25 #3)

PN
2 3le] & 4297 AAEFHA T 2 period AFoldl] 3
j

Fol o,

Bl
Oft
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¥ 6-1. 43 A2 2@ ZAE AY guryd R 3k

AE (%, DM basis)

= AE (%)

N E NDF %33
FEALR 89.2 12.0 6.23 27.3 6.23
4 87.9 4.16 3.05 71.5 12.41
2 B gl Al gl =
° an}aa] 65.4 11.6 5.56 38.2 6.43
TMR
=] &1 A}l 7] %
° ;Ea ! 64.2 11.8 5.36 37.7 6.89
~TMR

7Y% 5-2 =z

3) W9 W HaESA

AAALE S wEES ] e NS AESHY] flste]l AFR wo] AR B AR T 1,
3, 6 R 9ARE Foll wk9) fistula® Toke] WS 747 100ml A= AA ST 13
9] cheese cloth® NS A 5 ammnoia-N 48 913 QW21 1mlE A s
of B4 A 74A] -20C] WY& Hasiglon, A WLHVEA, volatile fatty acid) 45
913 0.8ml Bl¥eel 0.2mle] 25% phosphoric acidg #H7Fetal &4 A7bA] -20ColA W&
Hspi.

o

AlgALE ] W9l Ul BElES ZAFSH7] 918l Wiley mill(Arther Hill Thomas Co,
Philadelphia, PA)& ©o]&3te] AZXAIZ AL 8 A TMRE 2mm Z7|%, 18]3 wjgirls+=
Imm =72 383l 5o A5 ZolAl Foldh Abmst 22 BlER 9dte] o] &
nylon bag(5xX10cm, pore size 45um)°l bg AE ¥& % 1, 3,
Tl A vl kAT A AR whe Wi R EY Zhze]
2 AL T3 60TelA 72412 5 AXRAA As FFS S

A

rﬂ
o2,
>

stelth. Zh7hel FulE AlEE
6, 12 24 2 48A]FF &<+ 1t
=

nylon bags AUl E2+=

i,
>~
=
b

Ak, EF 0 A A APAEZ EoIQE nylon bagd WFANA A4 w
S %3 et B2 ARl AHF the ¥ BAA olgsArh. N A W

% nylon bag W Y& Alass dubEdE 2 FAAA B84 A F4(NDF, neutral
detergent fiber) &4 A7bA] WA AGEHATE wh39] ] A[FALRS] T8 AW E FE Wl
S (ED, effective degradability) At=s 98] Orskove} McDonald(1979)¢] wWiel ule}
iterative least square W= o]&3s3l=tl, ol & & ALk 913 vzl W< (parameter)
22 WA SA &H = PR (fraction a)3 WS el A wjdAd B9 FaE T

A= HF(fraction b), LE]aL fraction bo] A el &k)S ALedd. 1 F AFALR
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5) AA =] AFAshE

Al RN FHE SR AR AlAARR S AR AstE A4S 9
0.2% == 7)oz Hrtste] Fofsidlh. AdArse] ddast
713k 7} period $& 2¢ AFE 293 ofA R Fol ¥ 3 H 94
sampleS o 2ZXE °F 0.5kgHd AFHste] AgF+EH=E =33 &

9 nasg

H /\]'JEJ.Oﬂ CI”QO:%%
4e sl Aw A
o AlA3E fecal

1744 =207C el A

o £

S

=

3
g

5
=

w

i

6) A& &4

AlgdArtz el w9 v & EaEA &S AR, A AskE Alde A% & R a9
ANEA E(CP, crude protein; EE, ether extract) AOAC(1995) ¥l Fafo] #4
9 Cro0sv Charlot(1964) WHo =2 #Aekqlth At5 ¢t 9 NDF %2 Van Soest &
(1991)9] el Fsto] #2483t

HEeleh o]l pHE sl Agbel] wjkels AF T SA pH meter®z SATA W, vb
Aol ammonia-N¢ #X% Fawcett®} Scott(1960)e] WHd weh 2 =
spectrophotometer(Mecasys Co. Korea, Optizen 3220uv)E o]-&3sfo] A 33t &3k
WEA X HRAH(VFA) 418 98l 0.8ml #lekHo] 0.2mle] 25% phosphoric acidE #H7}sta
AL AZAA] =20TolA s Basigl. SRS 9 Bad AsEE s o
internal standard® 0.2ml9] 2% pivalic acidE ¥o] 2 &£&3}al 12,000xgel A 15%7F
A8y g B A=dS FH3to] 30m capillary column(NUKOL™, 0.25mm 1.d., Supelco
Co.)°] 2% gas chromatograph(GC, HP5890 series II, Hewlett Packard Co.)2 #4135
At olsdozE dEMHe) 7t olgH Ao, FU%(injector)9 FID 3E7]9 &

Y 200CE §AHY split ratio= 1 @ 10002 514t}

o

it
oo Mr o o fo

(o,

BoAgo A AN BE AL SAS(2002)2] GLM procedureE E3fe] HEAMEA S A A
=

2+ BAAC zpolo thak #-9A4-S Duncan's multiple range test(1955)9]

3. A3}
DIRLREE I DENE L
AE A et v A 8 g el AnE Feld vl AP HAY AoR 2

=
Atk olel whel gl AHFHEFS 0.90 ~ 0.91kge 2 HETE Aol 7} gl oyt =AW A=

o

LT 1)
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7} 7] (organic matter, OM) HHAZFE F T7F9 AFLE A TMR w7 vlal v A}
oF A S 8 gosk txFoA tia ol HAHS Ao R Yelwrh. 18y NDFe 45
TMR T F-olA ta =UTHEE 6-2).

MU off

X

E 6-2. APAbRC] 2 JPn HAY
A8 M3 A8 (kg/day)
Feeds *
(kg/9) Z ka4 Z A Hk NDF L8

o) %7 8.0 0.90 0.48 9.54 7.45
2 H gl Al el g X

8 12l Abel # A 7.8 0.90 0.43 2.98 7.30
“TMR

A AALY g X

° e A 7.8 0.91 0.41 2.94 7.26
“TMR

" E 5-2 FE.

2) WFFS] Ul pH % Rl %

W9l ro] 4RE 4 357F olfae] @% AMS W&
AP A TMRE Felehal, we] Ul MEEAT AL Ae] g Balg, 12 AH
94 TMRY AgLses = £ BRAREIFAE 2 RD) FelTeh vastd o)
b e WA, A el AR e F L3 6% A T wEelelel prg )
@ ok ge] F 6AZ7HA AR et 1 FRE Fbehe 2
2kol AA ARAEI fol A Aol GATHIH 6-1),

O
N
>
>
rob
.

J

7.2

6.8

6.4

6.0

5.6

5.2 T T

0 1 3 6 9
Time (h)

== Control ==BS-TMR e=3€=RS-TMR

a8 6-1. AFAIE Foo o & vbx9de] pH WE A+, ¥ 5-2 F%. No significant
(P>0.05) difference at all sampling times among treatments.
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EE wEgloe] ermujol FEE AA ATl A AR el 34 FsTE
%

oNF 9NN gadtE AL RYth AU Gk FEAA Aot glE RO e
SO AR Fol F 3NN BAARE FoIR 29 AFANNM thi ke FFE 1Y

3) W9 ) VFA B 9 24

% VFA BEE QAR Fol F 3 378 F AR delgont el
23 Aole UATHE 6-3). e} vl F7] AR Ashe @9 acetate(C)e] 24 1]
of F 1Azl 3 AQeAE AAF AATES-TMREAA v
(P<0.033) 7k& Aeletit diiel ARANA Ael7t 2ol7h gl Aow Ehuth ®
% obueh, propionate(Cs) 3 butyrate ZAUET C/C; MEES BE AHNLAA Aei7t
2ol 7} st

X

rlo
>
il
o)

30

25

20

NH3-N 15

10

o) 1 3 6 9

Time (h)

== Control =2=BS-TMR =>&=RS-TMR

a9 6-2. AEAIE §99 O wFEH Y dEYol FE(mg/100ml) WSk A+, 3E 5-2
Z+Z%. No significant (P>0.05) difference at all sampling times among treatments.

4) Abze] W ol aws

HS 5718 HEe AHdeA] TMRIY 59 AbdelA] TMR, L8 E/\}»(Hﬂﬂ/\} L
Wzl w9l W] #8]¥¢ parameter(a, b 2 ¢) % 8 EHEED)S FASH v}, A&, =
il 9l NDFO] #al#+# parameter 5 a 3 ZF A9 frawdsiEo] #a Az Hleto]
At E] A TMROIA Tha 52 AES B0 A FAEIE ZFol7t gl o m ZAEITHGE
6-4).

o)

rL
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X 6-2. AEAIR Fojo] B2 ulEde] £ VFA 55 2 24 nvg?

AEars Y
VFA Amanaad Azanaaq SEM 7 PrF Y
i
~TMR ~TMR
________ O h —— e — =
% VFA (mmoles/100ml) 92.26 93.17 92.54 4.170 0.964
Z4 "% (moles/100moles)
Acetate (Co) 63.67 63.24 63.51 0.810 0.817
Propionate (Cs) 28.58 28.38 28.40 0.950 0.960
Butyrate 6.60 7.32 7.25 1.228 0.742
Co/Cs 2.23 2.23 2.24 0.081 0.984
________ 1 h ——— e —
% VFA (mmoles/100ml) 102.56 102.88 102.99 2.033 0.964
24 "% (moles/100moles)
Acetate (Co) 60.53* 59.44° 60.84° 0.508 0.033
Propionate (Cs) 29.67 28.83 29.75 0.928 0.451
Butyrate 8.39 10.09 8.41 1.298 0.260
Co/Cs 2.04 2.06 2.04 0.056 0.883
________ 3 h —— e — =
% VFA (mmoles/100ml) 107.72 108.82 107.65 1.314 0.513
Z4 ¥]E (moles/100moles)
Acetate (Co) 59.22 58.68 60.24 0.999 0.229
Propionate (Cs) 31.02 30.05 30.94 0.797 0.321
Butyrate 8.26 9.34 7.73 1.557 0.480
Co/Cs 1.91 1.95 1.95 0.040 0.419
________ 6 h —— e — =
% VFAn(mmoles/100ml) 101.90 102.70 101.58 2.365 0.840
Z4 "% (moles/100moles)
Acetate (Co) 60.98 60.45 61.53 0.956 0.435
Propionate (Cs) 30.25 29.74 30.47 0.460 0.213
Butyrate 7.46 8.58 6.92 1.331 0.360
Co/Cs 2.02 2.03 2.02 0.009 0.151
_________ 9 h e
% VFAn(mmoles/100ml) 94.28 95.49 93.94 1.766 0.560
Z4 "% (moles/100moles)
Acetate (Co) 62.86 62.65 63.90 0.571 0.075
Propionate (Cs) 29.14 28.60 29.70 0.492 0.089
Butyrate 6.93 7.65 5.501 1.088 0.124
Co/C3 2.16 2.19 2.15 0.023 0.146
Voxo5-1 A=
2w 24 Rz,



T 6-3. AFGAIREY Foo] wE w39 ] A]PA}E 9] degradation parameters(a, b, and c)
2 #8738 &(effective degradability, ED)

Parameters AeArg P
92 Fadds ARy Ade A Hs A g A SEM ? Pr>F ¥
ER
(ED, %) ~TMR ~TMR
As
a 5.94 6.59 6.39 0.532 0.546
b 71.79 71.64 72.31 0.545 0.519
c 0.081 0.080 0.080 0.001 0.233
EDDM 50.38 50.73 50.67 0.531 0.764
Zead
a 10.04 11.39 10.62 1.154 0.566
b 76.45 74.41 76.18 1.609 0.519
c 0.091 0.094 0.094 0.004 0.760
EDCP 59.44 60.54 60.39 1.371 0.729
NDF
a 1.397 2.060 1.815 0.642 0.627
b 48.36 47.02 47.25 1.351 0.621
c 0.066 0.069 0.069 0.003 0.560
EDNDF 28.82 29.32 29.12 0.525 0.667
V% 5-2 Az
2), 3) 57 92-4 7“9—}_

HE $718 AR AP A TMRI o™ AbdelA] TMR, 22|30 3PA R dAtE B

Hr AN
o fo
o
gh
g
=
O
T
T
)
we
Z,
)
<
o
>
s
0:01:,"
>~
Rl
b
=
i
ol
ol
2
>~
Rl
e
)
N
=
=
=
1o
o
ot
o

o] A =2 ATES HSow, HuE AMdEl®] TMRBS-TMR)S HoE A A
TMR(RS-TMR) 7t FALE RE AJRo|A xto]7F Qe Ao =2 Ve

4, 3%
2 A= AlE 3 9 4o Ao} o] FrE AR F Hod AL A] TMRE] Atg4 7}
2| ZALE

L A PR AR ohet shEe] A 23 YelE
- _
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¥ 6-4. ANFALR S AFA3}E(%)

@At Y
A e Jugsel  gsarelg  SEM Y Pr>F ¥
— AA-TMR___A-TMR

A% 63.96 65.42 65.07 1.279 0.404
1% 71.41 71.73 71.61 1.322 0.957
Zdwg 53.10 54.37 54.15 1.363 0.533
A 72.63 73.29 73.06 0.904 0.679
NDF 48.25 49.33 49.13 1.198 0.537
Vo® 52 A=
2w 24 Rz

Harrison®} Blauwiekel (1994) ¥ Kellems 5(1991)2 249 TMRE woIgt Ay w59
W Abge] rE 2 B AR o] 840 NS, A AW who] AL §
AR 7AA AR H AT Bty sl M= AR e AFL YA 7F AA ghe-o] A
o] 84 H FAo| mA = ZHVF ZAE(E &, 2000) HE glo] et ZAe] FE o]&Hd
R AR |8 e 712 ARv =59 v dd 1§ =

%

< =
o] AMET-E Ude= AFd vidits g a8 A v, AFY 855 5ol A

1o,
Ac)
Ry
il
rot
o
2

]
of g5 vk vf QN pH(ZH 6-DE w9 A= A
T(2E 6-2) JA wo § Al AEAE Fol oA HhA
b A%tk F VFA sx9 F2 3y
~H(acetate, propionate R butyrate) /4 H|& <A
o] o]} flE Aoz VeI THEE 6-2).

o1 & TMRY wigtE& £E5 AANsH7= o HAR g9 o] A2zt vjegh o
(Figure 6-2)& CP AFAZ % W59 ol CP Za&GE 6-3)4 AFo]7t 7] o
& Holw, x4 tin] TMR A2 FolA e dA3 %<& NDF 43F A C H&
NDF <&efl&3 #do] gl Aoz oA,

(e}
P
mEby B A 2AE 3FFY APAR Felw AF w9 o BE AP AR
SA4o] wlad @ wds Astel @ vk 53], o2 Abme] Hs) AdHA TMR 7
w Qlate] iAo jzolxl pHYE wR¢] Ul wE @0 kst olojx NDFEal&ol

7FE QAL obge] F VFA v% 9A i S7Hd

W gl A vha AN E AR P A TMRo] 7823k (
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=
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O A 7. AAl ol dig FRF Adex R F3D A2 A TMR §o7F T4 2 §2
540 vA= &3}

LA =4
dod 2 AR A AE o] &dte] Axd TMR doi7h AA @99 4AZF, SA,
A8 SF o, 282 2 54 ool viAs Z9E pRdeRM gaHoRe By

B 2 e fo

=
TMR AbE 9} Abkghe] Z2asds A, BEsr] 98 &

olE fotd T FFHY AFYElA AL TMR Az 378 Av], gla &
] ZhH

FEHY, A7 7-DE ol gsieint.

AR 7-1. 9 AFFAE AN IZFEASET S AT %9]: "él‘%_?/l = i‘“é =
AbdE R R ALFAIE 7RA], 2008. 10)

it
ri
H
of

2. A% W

DAY B8, A AA, ABAR 2 A

AN FobA(@it T5NUH) 5 80FE to ol Abm FolFe L o]z
we vt ol F 571 AelTE FUACKE 7-1).
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A AR SobA ok A E FolAlE FAESM=H, dAE FokAle] A dA A
17—<:_ L

AT, 4 F AM T HE7)2k Fo] PolAr Bl o fx Brhu el

| |
6.5 ~ 8.57€He] HAT. 2} AHe2lE 47 pen F ZF pens H|=%
(A)2l FolA = wjxgto g A Hy AT AolE =k B AlF
256¢ AE nAReEH Aldsdold AS7|HS AA 20083 10¥€ 139K 20109 8¢

H
264744 & 680L3T AAH AT

2]+
A A AR ALY AR YAYD 3 UALY H3UARY
A&

(€=) r =z 2% -TMR & A -TMR &]#-TMR & *-TMR
I I I I
297 TEAE B W O — — — —
(6~12) % B2 A @ 4 -TMR — O O O O
% 30A @A -TMR — O O O O
H]% ;q 7] %:“-"16:/\]'5?'1‘ g‘l ]:/Hi;;\&l O - - - -
(13~18) ARG A -TMR|  — O O O O
% 3AA @ A -TMR — O O O O
(19~24)  |AEIAALHA-TMR — — ~ O _ O
A e AL 2] X -TMR — — O — O
. TEAE B W3 O O — O —
(25~30 )  |HRIAALHA-TMR — — — O _ O
A e AL 2] X -TMR — — O — O
A MA L 8 8 8 8 8

A MAAZF, kg 201.25  201.25 206.44 211.81 200.44

A AdE, T 16 16 16 16 16
2 pen B FF 4 4 4 4 4
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X 7-2. AFGAE AAM F¢Y AlEFY Z2aF (F47))

6~12 7€ 6 7 8 9 10 11 12
B35 A%, kg 161 181 | 202 | 223 | 245 | 268 | 292
R A=A, kg 0.65 | 0.68 | 0.70 | 0.73 | 0.77 | 0.80 | 0.80
- TDN 1% (A& 715)
Zeha A 13% (AE 71F)
TDN 3.13 | 3.49 | 3.70 | 3.99 | 4.27 | 456 | 4.77
_— Foje} Zehd 0.52 | 0.58 | 0.62 | 0.67 | 0.72 | 0.78 | 0.81
) (kg/Y) TIALR
(YA ¢ . }Z 3.50 | 4.00 | 4.30 | 470 | 5.10 | 5.50 | 5.80
AE 715)
Wzl 2.0kg (AE 715)
19 AFE(AE) 9%, kgl 5.0 | 5.50 | 5.80 | 6.20 | 6.60 | 7.00 | 7.30
TDN 65% (A& 715)
TMR
AR 2 Haw e 1% (A& 715)
Alel o = A
}d 2/« TMR R 2 A A
TMR W AFL e A] @ 40% (FoAe] 715)
M= A7)
13~18 7¥# 13 14 15 16 17 18
=34 A=, kg 315 340 365 395 425 456
R AFZ=A =, kg 0.83 0.87 0.93 0.98 1.00 1.05
. TDN 72% (A& 715)
ZhaA 12% (A& 71F)
TDN 5.11 5.33 5.55 5.91 6.19 6.55
g Zolak Z ok 0.80 0.84 0.88 0.94 0.98 1.04
_ (kg/Y) FEALR
(T YALSFA) & °j }Z 6.20 6.50 6.80 7.30 7.70 8.20
AE 71¥)
L 1.5kg (AE 715)
19 A 5@AE) 9% kg| 7.70 8.00 8.30 8.80 9.20 9.70

ARe 9 Az
At 2] #] TMR

TDN 69% (AE 71F)
TMR
Zehz] 11% (A& 71F)

TMR W] AFL A @ 30% (FolAe] 7]15)

g A4
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(M5 37D

19~24 742 19 20 21 22 23 24
Tarset A%, ke 486 513 539 565 590 | 614
arge
¢ AFSAH, kg 1.00 | 0.90 | 0.87 | 0.85 | 0.82 | 0.80
. TDN 73% (AE 715
FFAbR
EN ! 11% AE 715)
TDN 6.86 | 7.16 | 7.30 | 7.45 | 7.45 | 7.45
gz ek 1.01 | 1.05 | 1.07 | 1.10 | 1.10 | 1.10
o el EFAE
(THEALFT) (kg/2)) 8.80 | 9.20 | 9.40 | 9.60 | 9.60 | 9.60
HE 719
A 1.5kg (A& 7]5)
19 AFR(E) Fol=, kg| 9.80 | 10.20 | 10.40 | 10.60 | 10.60 | 10.60
MR TDN 71%
A¥g 2 59 L 10.5% (A& 71%)
AFAE A TMR jst o A5 A4
oner TMR W A& A 20% (FI4E 715)
M5 7))
25~30 7ML 25 26 27 28 29 30
o A%, ke 638 662 683 702 720 | 738
o A=A, kg 0.80 | 0.75 | 0.70 | 0.65 | 0.60 | 0.60
i TDN 4% (A& 715)
FFAbR
EN L 10% (A& 71%)
CES
(AL TDN 732 | 718 | 7.10 | 6.95 | 6.82 | 6.66
s e}
. Zowd [ 098 | 096 | 095 | 093 | 091 | 0.89
3 ] =
AR AL 2] %o;]j)k e
TMR I, (kg/<) 2 | 960 | 940 | 930 | 9.10 | 890 | 870
CEAROEE (= 715
TMR 1 A 1.0kg (AE 7]15)
19 AFE(1E) Fol=k, kg| 10.10 | 9.90 | 9.80 | 9.60 | 9.40 | 9.20
2w 2] Akel 2] MR TDN 2% (A& 71%)
TMR 1L, E T 10% (A= 715)
EEARBEE s ol s A
TMR II oner TMR W A& A 10% (F4E 715)
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B0

738
700

600

500

400

Y= (ke)

300

200

100

& 7 B 9 1011 12|13 14 15 16 17V 18|19 20 21 22 23 24|25 26 27 2B 29 30

=R H 877 EE 43357

(6~1274 2] (13~1874 2 ) (19~2474 ] (25~ E 51

a3 7-2. AARFY Z2aYd] wE AA T3 98 AF.

O

=

p

TAlewe 55 & WA 18 ~ 20°ColA dwe EA|e] 134 ZAn|5-9] Ay
A FAbE FEARYYEY s vl wel 2ARE AT B ghe-ar] Al R H AT D) 9
ARG AOAC(1995) &AWRdl Fake] Fdstlt. WA, ANEE YA7|Z I2A &4
g ve 2 S 5 O dRE W dxste] i S AW A e soxhlet
W o 2 ZAFSEG o Ml E e Kieltec System(Kjeltec Auto 2400/2460, Foss Tecator
AB, Hoganas,Sweden)< ©]-&3to] #2330, 3]&2 32 7][(MAS 7000, CEM Corp.,
Matthews, NC, USA)E °]-&3ste S4sitt

HA7I2 a=2A ZAE ¢ AASo wHET Wl AR =S AR A8 dRE
Folchet al.(1957)¢] Wl Wz} chloroform/methanol (2:1,v/v)ol ¥ T3 F27]
(homogenizer, PT-MR3100, Switzerland) & ©]&3lo] XS F=31 0 F259 Ao
gt¥l chloroforme 24 gas F93Fel 50°Ce] Dri-Bath(Typel 6500, USA)oll A4 chloroform
S A Z T A Ho] methylationS Lepage and Roy(1986)9] wWre] ule} AAwglon,
ImmE FH3dlo] GCE vialol %7 e GC(Agilent 6890N Agilent Co.)E o]-&3fe] A HFALS:
FA35G T o] w fused silica capillary column (100m 0.25 mm, i.d. 0.20mm thickness,
Supelco, SP™-2560, USA)S A}439 oM, injector$} detector €55 R5F 250°CE §X
AlZF T, Z28]al initial column &%& 175°CE 3to] 30 &3F FAARSeH, 7 & + 9

N

=]
T

.

F
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15°C7F S7HE 25 slolom, #HF 220°ColA 401lnsrks FAHES Atk Ak 245
Q3] carrier gas® ultra pure heliumE A&t o, Ak Standard(Slgma Chemical
Co = T Ak A8kl

g A EED O] o3t 54 A

it
H
Hv
au)
rot
o
1o,
=
BN
ol
ri
o
jﬂl‘
ol
£
BN
>
otk

==

2

AA, BaE(water holding capacity)2 €412 (Laakkonen et al, 1970)& ©]-8-33
A= 0.5+0.05g% QAT AR filter ¥oll Y& the 80T water-bathel

T AR filter#S YAEYH sHFe] Par

j?‘_

"2 ARE VMG A ARRA HERE R

=

i 2087F 7FEe & 1093 HIAFT 1
2000rpmell Al 103+ PAltelshsich. 94l &
Alat AT,
S5 drip loss)S FHEEHLE 2an T 5% Edto] 25 AdI(FF 100£5g)0= A
Z

g3k & polypropylene bagell Wil FxEste] 4T WdaoA 24A7F RAsEA A=

ffo] A~ A (F% 150+5g)C 2 A3 & polypropylene
A

4087 7HEE F 3087 AT o,

HAde (Shear force test)O Wheeler 5(2000)2] W we} A|2E 70C water—batholl
403 AR 5 30%3E WAt AlRE TtRXARXECIE 4 1x2X 17t
== AHudle] Rheo meter(Model Compac—-100, SUN SCIENTIFIC Co., LTD.)9
Shearing, Cutting Test® Max weightE 5433t A 22132 R.D.S(Rheology Data
System) Ver 2.01& o] &3}ttt # Speed™ 110mm/min, Graph Interval 20msec, Load
celllmax):= 10kg9] 7o = 3§t}

a7l & F)el pHE 10g9l S/ 100ms 7HE & 57435k
homogenizer(Bihon seiki, Ace, Japan)® 7000rpmolA 30%3%F T&AAZ]
meter(Mteeler Delta 340, Mettler-tolede, Ltd, UK)Z 573}l t}.

SH- 7| (A & )] S WAy, 89.39; a’, 0.13; b',-0.51)e= x+3HAIZ]
Spectro Colormeter(Model JX-777, Color Techno. System Co., japan)® =43}%+=d|, ©]
u Fde NAHFS(D65)S AFE3Ste] Hunter Lab ¥ A2l L) a", b'gte =z el (L=

ZAE dAe] A SAS (1985)9] GLM procedureE o] &35t EAs o, 27 7H
% -K(Steel?} Torrie, 1980) W o =2 H] a3} T},

ox
2
rlo
W
Z i
W
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T 7-3. AT 47 & ARy 2 F3Y AFdE A TMR &% (9%, 9% 719)
AuArs o e AFdEl®] TMR Fod AFdElx] TMR
7 zAEY 26.67 26.67
2 5] 5.00 5.00
2l 3.00 3.00
ul) == u} 5.00 5.00
o 2= 18.87 18.87
AR AFL A 40.00 -
Ao A e A - 40.00
23] 4 0.93 0.93
EIRSAS B RET= e A 0.13 0.13
e 0.40 0.40
7l 100.00 100.00
E7-4 A HE17] & FRE 9 A5 AdEA TMR B#3ER (%, 9E 719)
AuArs o Are AFdEl®] TMR o AFdEl#] TMR
ST 20.30 20.30
T}l ) 7.50 8.00
7 zA Y 10.00 10.00
s 2.00 2.00
ul) 2= u} 6.500 5.00
2. 15.00 16.00
o 6.00 6.00
AR AFL A 30.00 -
Ao A e A - 30.00
2] 3] 4 0.50 0.50
e 0.20 0.20
EIRSAS R RET= e A 2.00 2.00
Al 100.00 100.00

V' N1zA13 =4 0 &4

D we i A7)

= ? 40.0%,
1k 10.0% (& 100%,

o zpuk 20.0%,
P& 718

: vitamin A, 8,000,000 IU ©]

44 10.0%,

AHkg;

vitamin D3, 600,000 IU ©¢]/d/kg

vitamin E, 20,000 IU ©¢]/d/kg
Mn, 100mg ©]%/kg
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¥ 7-5. AAMIES- vl ST 7]

&

ARy 2 H3E AdgA TMR Mi&d&E (%, 95 715)

HAEALE 9 Fr AL El#] TMR o AdEl#] TMR

S 29.00 29.00
ol 5 3.30 3.50
7] A" 10.00 10.00
oy -t 15.00 13.80
=1 14.00 15.00
2! 6.00 6.00
AR AL e A 20.00 -

A AP A - 20.00
314 0.50 0.50
AF 0.20 0.20
EIRSAS R RET= e A 2.00 2.00
A 100.00 100.00

X 7-6. AAT- HS37] & HHE L HSY AFAg A TMR HEEE (%, 95 719)

dexs o JHE AFdEl#] TMR o AFdEl#] TMR

& e 35.40 35.60
o}l 7] 15.00 15.00
k| 3.00 3.00
o = 2f 23.50 23.20
-1 6.00 6.00
2] 6.00 6.00
rE ArdE A 10.00 -

Ao AP A - 1.00
2] 514 0.40 0.50
AT 0.20 0.20
HlEb -vyl 2 7hA)? 0.50 0.50
Al 100.00 100.00
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X 7-7. AFAGAE ANEE A AR g F§F

ENT] d& (%, DM)
e Az R ——
(%) (%) Z o Z A v NDF Z 35
EEALE 71.00  10.97 12.88 3.64 26.87 7.80
L 43.66 14.53 4.13 1.16 70.25 11.23
Ane Apdex
471 HOAEA e os 608 11.10 4.81 50.77  12.36
TMR
Anz) el
H AT 67.96  35.29 11.53 4.40 53.42  11.67
TMR
=EALE 7150  11.09 12.76 7.69 27.06 7.21
L 43.66 14.53 4.13 1.16 70.25 11.23
AR AP X
A &7 AOAEA ) peag 3443 10.74 5.38 4877  13.68
TMR
Anz el
H AT 69.52  36.46 11.27 5.35 4478  14.96
TMR
FA R 72.00 11.40 11.37 9.74 27.62 5.89
L 43.66 14.53 4.13 1.16 70.25 11.23
— 2R Al ] X
A5 57 AR ose 3304 10.38 8.61 42.53 5.61
TMR
AHH g At g A
# A 71.04  36.15 10.47 8.81 40.93 7.62
TMR
EEALE 73.00  11.21 10.52 6.23 927.34 6.23
L 43.66 14.53 4.13 1.16 70.25 11.23
5y | AT e
A5 $7] AR s gy 10.79 8.56 38.20 6.43
TMR
Anz) el
H A 7185  35.91 10.85 8.36 37.73 6.89
TMR
THAS BRTEARAREQO0DY FUL FEE olgaA e, TMRY s gL AR ML
Fol olAsty daArtaet ZF AFdEx o] TDN & = REF=ARA B3R (2007) #e olg3to] Ak
8. WMEARE S8 WA AR AR AL 083U

3. Az
D A%, ARAAY 2 ARLE

20081 10¥ 13%F 6809 24 sA MEAE(HRY 2 o) AHLdYA TMR w7
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AA o] FA 2 HF SAd WA e aRAE AA)E A #EAAS HHe Al
Aol vlustgint  AIF 7| A QA Aol g9 FolA o] AFo] A=A FAEE AR

ANgrtsE s 718402 7y 44 o7 75130 I A5 T2 Fo%s 7T
= 3t Fosqlh. g AMSo ZF A A SAS AsAAAT 2 AR
oA Hi= wnpe} o)

A, 138Ul Al §A47] St T FAFS BYAGTR dxT, HEE AREEA
TMR I(BS-TMR D, H®z] Aldzlx TMR IIBS-TMR 1D, Fz¥ Atdzlx TMR
IRS-TMR D 2 A3 AFdE]#] TMR II(RS-TMR IDlA Z+zF 80.0, 90.2, 82.9, 85.5 ¥
85.0kgo.® AJFALR 7F zko]= gISlTh oo wel sA3 7|t Ao Hwt dIFTAZFS o
%7, BS-TMR I, BS-TMR II, RS-TMR I @ RS-TMR IIelA z+z} 0.58, 0.65, 0.60, 0.61
2 0.61kgo = A|FALE b ZpolE HolA| Fgith. 4717 et A7 E Hit 1Y AEAF
2S5 B gz, BS-TMR I, BS-TMR II, RS-TMR I % RS-TMR IlelA z}zb 7.14,
6.97, 7.06, 7.64 % 7.44kgo® ZALEEH], o]Z <ldte] BS-TMR I AHg+Z A<sd
THE TMR AF Tl Hlate] iz Alsade] tha H2 302 Yewou Aldat= 1t
o= gl o= UERR:

T3k 182zt Az WY S F SAFS BAAEFA dET, BS-TMR |,
BS-TMR II, RS-TMR I @ RS-TMR IIellA z}z} 150.8, 171.0, 166.6, 161.0 2 167.8kg>

AlFALR F AFol= IAA T AFd A2 TMR JOHLQ G- AAMS gFEe] F A
FAALFTA gzl vE] e AIS Bt A% V|TteA e Hd dFSAHS gz
7, BS-TMR I, BS-TMR II, RS-TMR I ¥ RS-TMR IIlA z+z} 0.83, 0.94, 0.92, 0.89 4
0.93kgo. 2 AJgALF b o] E Holx gkt WG 7] Fek A ¥ Ay 1Y AEHHAF
S B g%, BS-TMR I, BS-TMR II, RS-TMR I %@ RS-TMR IIelA z+z} 8.32, 9.50,
9.44, 9.63 @ 9.57kgo & thxTo| Hla] AlLa] A TMR Fo] F-ollA =90tk (P<0.04), A1
A Foel MY A Fe dFTAFOR ko] AtnggolAs ARAE 7F & Aol
At

HS571(178¢) &<t & SAHS #IASF] dix=7, BS-TMR [, BS-TMR I,
RS-TMR I ¥ RS-TMR IIelA z}z} 126.7, 152.8, 154.0, 147.5 2 146.0kgo.= A JAL=
Aol fIAIT AbdA ] TMR wol 79 3-9 A i & SA o] A2
2ol Hl&) ok (P<0.0001) A2l Al TMR Fol+ zhollE ztel7} ldidh 5943 7)
el el H dFSAge T, BS-TMR I, BS-TMR II, RS-TMR I % RS-TMR II¢]
A Z+zb 0.72, 0.86, 0.86, 0.83 ¥ 0.82kgO.& WX ALEES AF 3 390 s AL A
TMRE AF3 35 AASolA 22(P<0.0002) Aoz velgoy Aldax TMR Fol
Zroll= Zpol7b fllth. IS E7] &t A ¥ A 1Y dEHAZFS Bd, gz, BS-TMR
I, BS-TMR II, RS-TMR I %@ RS-TMR Hoﬂ A z+z} 9.18, 10.18, 10.14, 10.16 2 10.19kg
o= tixTo] H3 AFdE A TMR FolTol 4 9k 1H(P<0.0001), AFLEA] o] ol 4] <]
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o dYSAFeR st AtsaEolds AEAE 3 Zbol7t glole AbdElA] TMR +
]_

s F SAFEE #IAYFA dFEF, BS-TMR [, BS-TMR II,
RS-TMR I @ RS-TMR IIelA z}z} 122.3, 115.2, 111.0, 110.0 % 125.7kg® 2 BS-TMR
& AlQletiies iz AFRE AT oA i wdvh 4& 7|tedA o F dI5
A thx7, BS-TMR I, BS-TMR II, RS-TMR I %@ RS-TMR IIelA z+z} 0.67, 0.63,
0.61, 0.60 % 0.69kgo. = F A FNA e vl=e Aeks BT ¥[SS5 sk A8 E
A 19 ASAFHFS B9, 27, BS-TMR I, BS-TMR II, RS-TMR I @ RS-TMR II¢]
A z+zb 11.69, 8.97, 10.01, 9.07 @ 10.12kgo.& thzxTolA 714 ke m(P<0.0001), L
S22 RS-TMR I, BS-TMR II =O. 2 93l BS-TMRoIA 78 Sl ey oix=+
oMY w& AAF N Hlste] A2zt Zfol7t AD dIFSAFOR st AR
a8 MY AZET(P<0.032) Aoz YElwth AEAdHFE AR agd s AldE A TMR
wol T gholl zte] 7k gl

B oAFo] AZE7] A A AlRge] TR 2 AF ZUlEd AF HIE 9=

= S

lo
-

i

¢

dE WNE 7-2 2 19 7-2), R AF /17 F 4L AR 2AR AFe wEew
wad s 8 AEHss ny a9 7-3049 g Agns gy Aus 79 5o
2 A 2del AN tha Aolrt Aot 0MeHe] Fr AFE BT B9 A
gstnt Gz Ay AF(730kg ARG WS R Ao epe

% 680zl AA g9 AASOA AHE AFAENE AGAEE FAHT dde
7-901 4 Hi= wlel 7}

HA, FA7I(138Y) &< Folg gt ¥ AlFAIESQD dET, BS-TMR 3 RS-TMR¥]
A% kg T AFEYE ZH7F 528, 452 H 4399019lem, 1Y HE AFAFLZ AXtE AlEY]
= tx7, BS-TMR I, BS-TMR II, RS-TMR I % RS-TMR IIellA 2z}z} 3,770, 3,150,
3,191, 3,353 ¥ 3,2669¥9° 2 #PAtm FoF(IZT)NA tha =9kl SA4713F 5t g9
AAS-o Fold T AFEnR]E hE2T, BS-TMR I, BS-TMR 1, RS-TMR I ¥ RS-TMR 1I
ol Ztz} 520,206, 434,700, 440,358, 462,714 2 450,708¢ o2 FAH Y= v, o] = o
Z7 Abgnlo] ¥t 49 §47)7 ek BS-TMR I, BS-TMR II, RS-TMR I % RS-TMR
Mol X 22+ 85,506, 79,848, 57,492 % 69,4982 ALgH|7} AA A8% Aoz JEw,
gk A FA kg B AERIE BlastH tfx=7, BS-TMR [, BS-TMR II, RS-TMR I ¥
RS-TMR Il A Zz+z} 6,503, 4,819, 5,312, 5,412 2 53029 024 &AL EH|ol] H]3}o] A}
AEA TMR A FelA 10009 o] AA L8¥ o= FH T

=2
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X 7-8. AFGAE AFAIEY AFAF L FAZ

A A Y

37 aA ZA} B Fueab FEea Zsda 35U SEM? ProRY
Nz gEx la] ] SEIEY la] ]
TMR-1 TMR-II TMR-1 TMR-II
A AE, kg 201.5  201.3 206.8 211.8 200.5 14.894 0.979
Z2A|%F, kg 281.5 291.5 289.7 297.3 2855 15710 0.962
F47]
(08.10.13 | = A%, ke 80.0 90.2 82.9 85.5 85.0  3.998 0.524
~ JFZA %, kg 0.58 0.65 0.60 0.61 0.61  0.029 0.509
09.02.24) ]
AERHFE, ke/D 7.14 6.97 7.06 7.64 7.44  0.278  0.431
ALE QT8 1231 10.72  11.77 1252 12.20 0.653  0.444
A AE, kg 281.5 291.5 289.7 297.3 2855 15710 0.962
Z2 A%, kg 432.3 4625 456.3 458.3 453.3 14.466 0.625
H| & A7)
09.02.95 | & A%, ke 150.8 171.0 166.6 161.0 167.8 6.091  0.198
~ JGFZA %, kg 0.83 0.94 0.92 0.89 0.93  0.034 0.225
09.08.25) _ )
AERHFE, ke/D 8.32 9.50°  9.44*  9.63*  9.57*  0.031  0.040
AP QT8 10.02  10.11 10.26 10.84 10.30 0.498 0.775
A AE, kg 432.3 4625 456.3 458.3  453.3 14.466 0.625
Z2A|%E, kg 559.0 615.3 610.3 605.8 599.3 15.928 0.146
Hl & F7]
(09.08.26 | = A%, ke 126.7°  152.8° 154.0° 147.5° 146.0° 3.168 0.0001
~ JFZA %, kg 0.72° 0.86*  0.86°  0.83"  0.82*  0.018 0.0002
10.02.24) _ )
AERHFE, ke/D 9.18 10.18* 10.14* 10.16* 10.19* 0.027 0.0001
AL QT8 1293 11.84 11.79 12.24 1243 0.284  0.063
MAAZ, kg 559.0 615.3 610.3 6058 599.3 15.928 0.146
i Z2A|%E, kg 681.3  730.5 721.3 7158 7250 14531 0.181
HlS $7]
(10.02.25 | & A%, ke 122.3 1152 111.0 110.0 125.7 5.367 0.2380
~ JFZA %, kg 0.67 0.63 0.61 0.60 0.69  0.029 0.229
ASAHE kg/Ad | 11.69%° 8.97°  10.01 9.07° 10.12> 0.041 0.0001
Al QT8 17.44*  14.23" 16.41" 15.12*°® 14.67" 0.763  0.032

U Areatde] A TMR-T 2 FEEAd e A TMR-1 ¥ F71704 5o, vl% F7lole dize §d43 Al
Hol.

2), 3) 2-4

o

Z.

fKl
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800

700

600

500

400

300

200 —H&

100

20084 | 20084 | 2006 | 2009 | 20094 | 20004 | 2009 | 20094 | 2009 | 2000 | 2009 | 20004 | 2009 | 20094 20098 | 20104 | 20105 | 20104 | 20105 20103 | 20108 | 20104 | 20104

108 | 118 | 128 | 18 | 28 | 38 | 48 | 58 | 62 | 72 | 28 | of | 108 | 118 | 128 | 18 | 28 | 3% | 28 | 58 | 628 | 72 | ¥
97 8~12748) BSH7| (1371874 E) EEE7] 1e~244 ) EIER7| (253074 )
—maaggr Wmgepy Hymepr TTauiz Fzzan

a¥ 7-3. AEALR Fod wE AAZEse AT Wt

H5271(182¢) &)t wosh Ag7- 8 AlFAESQ] &+, BS-TMR 3 RS-TMR®| A=
kg @ AbEHI= ZH7} 452, 458 9 44790l o, 1Y A& AFZFoE ALE Atsde o
%7, BS-TMR I, BS-TMR II, RS-TMR I ¥ RS-TMR IIelx 27+ 3,761, 4,351, 4,324,
4,305 H 427890 % #PALm FAATF(HET)Ol Hlste] AFAEA TMR AFHFolA thi =
Aok HSHA7] St g9 AAS-el Fod 77 AMER]= diZx7, BS-TMR I, BS-TMR I,
RS-TMR I @ RS-TMR IIoll4 z}2z} 684,502, 791,882, 786,968, 783,510 2 778,596 2.
2 FAYAE v, ol tixT ALER|O] Hlwd A9 H%H7] 5 BS-TMR I, BS-TMR
I, RS-TMR I ¥ RS-TMR IIellA Z+Z} 107,380, 102,466, 99,008 2 94,0942 Al H]7}
o Aed Aow yetwth =3 A SA kg @ AFRHIE Hlastd x5, BS-TMR I,
BS-TMR II, RS-TMR I ¥ RS-TMR Il A Z}7} 4,545, 4,636, 4,727, 4,864 24,6372
24 #gAbEA( )l Hlete] AtdE]A] TMR A2 M2 1009 ~ 3009 A= o #ol
208 Ao FAFHY

HI 55 71(178) &t wosh Ag7- 8 AlFAESQ] &=+, BS-TMR 3 RS-TMR®| =
kg & AFEHI= ZH7F 450, 4561 9 4609 <o, 19 A= AFHZFeE AtE AlsHl= of
%7, BS-TMR I, BS-TMR II, RS-TMR I ¥ RS-TMR IIelx 27+ 4,131, 4,592, 4,573,
4,674 B 4687908 HFHTAA e o] HPAtm FAATF (R HISt] AFAE A
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TMR Ad# ol A tha =3kth vl&37] &< &9 AMS 398 59 AlsHs gz,
BS-TMR I, BS-TMR II, RS-TMR I @ RS-TMR IIelA z+z} 775,318, 817,376, 813,994,
831,972 B 834,286 2R FAHHU= vl ol& tlFRT AbmAld| Hlwd A§ HSF7] S
BS-TMR I, BS-TMR 1II, RS-TMR I ¥ RS-TMR IIol4 ZZ} 82,058, 78,676, 96,654 %
98,968¢9 AtmEH7F ¥ A8 H Aow yetwth w3 A2 FA kg G AFEHIE H|uEH
=7, BS-TMR I, BS-TMR II, RS-TMR I ¥ RS-TMR IIelA z+7} 5,794, 5,346, 5,296,
5,656 % 5718¥ o= #HPALR R ()l Hlste] AbdE]A] TMR A FolA tha 27
208 Aow FAHA

H55-71(182¢) &<t vk Ael+ ¥ AldAsdA tix+, BS-TMR I 3 RS-TMR [¢]
A5 3AE EF dxzTe vYd AIRE AMESte E kg T AMRH|E 44490]%lom,
BS-TMR 113} RS-TMR I1¢] AFER]E= ZHZF 492 2 481¢0]dt). T3 1Y AE HdFHFdoe=
AAE AbgH]E %, BS-TMR I, BS-TMR I, RS-TMR I @ RS-TMR I1¢] AlgH]= 2z}
7} 5,190, 3,983, 4,925, 4,027 % 4,868¢ o7 SA7|Aet o] BPAE FoF(HET)
of Hlgte] AbdEA] TMR AFH oA tha @kt vj&57] &<t &9 AMS g9 +9
AbgHE 2T, BS-TMR I, BS-TMR II, RS-TMR I @ RS-TMR IIelA z+z} 944,580,
724,906, 896,350, 732,914 2 885976¢¥ 0% FAEUE ul, o]Z hxT AgEH|o] H|wE
% H%%7] %<k BS-TMR I, BS-TMR II, RS-TMR I ¥ RS-TMR IIel|l A z+z} 219,674,
48,230, 211,666 B 58,604°] AbER[7F B AA &~99 Aoz yeiwt T3 AgdE F
A kg & AHERIE vlwskd %, BS-TMR I, BS-TMR I, RS-TMR I @ RS-TMR II¢]
Al zbzy 7,736, 6,426, 8,208, 6,805 H 72159024 #APALEH|(H 2T H]| 5}
BS-TMR II Aol vt FA A8 HAAR & TMR A= tha A4 489
Ao 2 e

T ANSE gior AAE AA AFEA
SA} AABAAHAY, 2 ALRRE S ® 7-100014 2 ukeh 2ok A9 Al Al A
g b At ATl A Apol7t AA| gtoy, TR Al AT dxTRY o F AFE B F
SAF A BYAE FA(HFET)O 479.8kgel HEl WiET, BS-TMR I, BS-TMR I,
RS-TMR I ¥ RS-TMR IIellA Z+7F H 49.4, 34.7, 24.2 2 447.7kgo] © SAE o=z
ZALE QLT o] whet Fyt dIFTAF JA AFL A TMR AFH 9 AbRolA tha ES8kth
He 19 AE AHZFS g2, BS-TMR I 2 RS-TMR 1 A2+ 3kl ZFol7h gldlen
2ol vld] BS-TMR I A2 olA thah A& wbd RS-TMR 11 A2 oA th =2 A
o= LEbsk

o2

717H680) &<¢te] AlEALR Holdl wE

fU ke
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X 7-9. AAIS AADAAE ALEH]

A B AL E
P x g Auele  Anea AsuAd  Asua
o= A oz~ 2 A=
TMR-1  TMR-II TMR-I TMR-II
ALEH]T o/ A& kg 528 452 452 439 439
Apm), /78 AHAW/Y 3,770 3,150 3,191 3,353 3,266
FR7 e, /1389 520,206 434,700 440,358 462,714 450,708
(gzégéi; EESSL LIRS A RCTES 0 -85,506  -79,848  -57.492  -69,498
AFaAE F FAZE, ke 80.0 90.2 82.9 85.5 85.0
ALEH], H/kg SA 6,503 4,819 5,312 5,412 5,302
Az, 9/ A8 kg 452 458 458 447 447
AbE], /AE A3/ 3,761 4,351 4,324 4,305 4,278
ME AT g, w1829 684,502 791,882 786,968 783510 778,596
(82:82:22; o o) AbRE], (/%) 0 +107,380 +102,466  +99,008  + 94,094
AFaAE F FAZE, ke 150.6 170.8 166.5 161.1 167.9
Aen), Q/kg A 4,545 4,636 4,727 4,864 4,637
AEn? 9/ A8 kg 450 451 451 460 460
Abm), /7% AHAW/Y 4,131 4,592 4,573 4,674 4,687
ME ST g, 91789 775318 817,376 813,994 831,972 834,286
(?28223 dzT ol Absul, (2/5) 0 +82,058  +78676  +96,654  +98,968
AFaAE F ZAZ, ke 126.9 152.9 153.8 147.1 145.9
Aen], Q/kg A 5,794 5,346 5,296 5,656 5,718
AEn? 9/ A8 kg 144 444 1492 444 481
Abm), /78 AAW/Y 5,190 3,983 4,925 4,027 1,868
ME T g, 911829 944,580 724,906 896,350 732,914 885976
(188222; EESSLLIRNE A RCTES 0 -219,674  -48,230  -211,666  -58,604
AFaAE F FAZE, ke 122.1 112.8 109.2 107.7 122.8
Aen], Q/kg A 7,736 6,426 8,208 6,805 7,215

CEFONDARE A MEAE TP AREGom Amuls nF-RAHPels] Fra /4. TMR ARH GA 13-
FHYel N Buse 7).

ALE7IZE E)be] 72 Al A AbEH] Fdol s FPAG (Tl vE v F717b
A AFdE A TMRE AL v 7)ol = #gAST o 543 AlwE 43¢ BS-TMR 1
2 RS-TMR I A FolA tha A A28% v vS 71702 AR E]A] TMRS A F e A
g F(BS-TMR II # RS-TMR DA = tha o @o] 284 Aoz FAHUL. F F7HY
At g A TMR AF = st S7Hd SAZ A 1P Hl523k & AFRH|= Qlste] Al ALY
717k T kg SAC 4289 AR = 279 6,033Y9 HEe] BS-TMR I, BS-TMR
I, RS-TMR [ ¥ RS-TMR IIelA Z+zF 3t 801, 324, 456 2 4109¢] ©f AA 289 A
o2 AAtE ST



E 7-10. AA AFF7IE B AFAIEE AN ALRAFHE, A L AMEH] HU)

A GALR
ZAEHE i ] N __
e Auadex  FradA FzuadA Fsuade
- TMR-I TMR-II TMR-I TMR-II
WA A S, kg 201.5 201.3 206.8 211.8 200.5
845, kg 681.3 730.5 721.3 715.8 725.0
= A, kg 479.8 529.2 514.5 504.0 524.5
A=A, kg 0.705 0.778 0.756 0.741 0.771
AELHZ, kg/d 9.21 9.02 9.29 9.22 9.45
VR A3 13.06 11.59 12.29 12.44 12.26
= AtmH], 9/F 2,884,606 2,768,864 2,937,670 2,811,110 2,949,566
ArsH], A/kg Z=A/F 6,033 5,232 5,709 5,577 5,623
T ] AbEH], 0 ~ 801 ~ 394 ~ 456 - 410

A/kg SA/F

AlA Rl mhE Sl dEe] At v o] dAFT (=)0l HlE AR P A TMR=
AFeE & AAse A4 Bt AFo]l AAS](P<0.0006) & Aoz e olelgt Z}
© EAITAAME HIEHAl dEhy ik Eo] tjxzgtell mls =ASo] dAs(P<0.001) & AL
2 ZAEAT. A A B e FEdE WA 9]tz Ble] Ald el Al TMRe A5 &
T AAFAAN 2 S B0 F Aol HolA it ey UM =] P4
AR At A TMRS AFEE 3% AAS7F iz ALRE AHE 4ol Bl tha ke
), Fat FEAFAA AFL A TMRES AF g Aol vl8)] oz AolA ¥ %-2(P<0.047)
Ao vehgtt ol wat thx e A7F AldElx] TMRS A3 Aol vlate] &

& =
oA U B T4 wT deu %2 15F oo A% N@ARH e X}Olt e

sy Tl
(o
i
L
3L
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£ 7-11. ABAR AHd ©E AXESY =54 2 FF ¥t

Alg AR
AL F ARt Auadd Agesudd Asudd SEMY PreE?
o) =7 SEIEY 2| 2] %) 4
TMR-1 TMR-II TMR-II TMR-II
AAAF, ke 660.9°  705.9*  698.3""  698.8" 708.9°  47.15  0.0006
e %, kg 397.3°  426.8  4255° 423.9° 4271 31.40  0.001
SAEA, mm 10.75 13.81 12.38 13.69 13.38 3.892  0.153
W H g WA cm? 89.75 90.56 90.63 90.50 92.56 8.346  0.855
w28 score 5.81 4.75 4.75 5.44 5.81 1.976  0.328
A5 66.83*  64.32°  65.10" 64.32° 64.32°  2.702  0.047
4 S5
e 4 3:6:4:3  2:3:8:3 1:5:5:5 1:8:4:3 3:6:5:2 - -
a1 17102
HETH 5:11:0 2:10:4  2:13:1 3:9:4 3:9:4 - -
B O 11 10: ‘13: :9: :9:
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X 7-12. ABAE Fold BE AAES WFZ2Y e 24

Al A R
ZAL G Hueldd  Fuedd  guzusd gzudd SEMY PreF?
o] =11 24 24 24 24
TMR-1 TMR-II TMR-1 TMR-II
AL T 7 9 7 8 7
B seF (%, fresh basis)
5 61.44 62.90 63.90 61.46 61.18 3.721 0.558
Z kA 56.32 58.27 58.34 58.02 58.60 2.125 0.752
ZA| v 40.61 39.33 38.89 39.47 39.05 1.356 0.108
Z3| 5 2.05 2.37 2.74 2.50 2.32 0.051 0.788
1), 2:‘ hy R 2_4 73:];}_
® 7-13. A¥AE Folo e AMZEY MFFZ] 54 54
Al AR
ZAF B Aueape  Auedd  dsugd gsuad SEMY PreF?
o) = 4 4 4 4
TMR-1 TMR-II TMR-1 TMR-II
BeE 9% 52.89 53.92 54.61 51.31 48.78 5.186 0.235
S5 &4, % 3.28 3.60 3.53 4.07 3.70 1.146 0.767
7V T, % 22.53 24.69 25.57 24.63 23.17 2.593 0.221
pH 5.39 5.42 5.40 5.39 5.38 0.036 0.455
A#E ) (kg/em?)  2084°  2553*  2190" 2193  2390""  418.8  0.046
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X 7-14. ANEAE F9o 2 AA TS aFFZI A

AE AR
2R Fuele Fudds  FsUdd Fz@dge SEMP Pr<FY
i E A A 21 21
TMR-I TMR-II TMR-I TMR-II
Hunter L 38.78 40.73 40.38 42.10 39.31 3.395 0.399
Hunter a 17.86 19.22 19.92 18.78 19.25 1.594 0.235
Hunter b 9.87 10.99 10.40 10.34 10.64 1.234 0.524

U lightness, a : redness, b : yellowness
2), 3) E 2_4 7“%];}_

5) HiF AL Ak =4

S AAE AT A B
Ao w YBHTHGE 7-15). od® ukel el oleic acid®] FA H[&o] 47.23 ~ 48.91%9]
Hol 2 A 714 & H&S BHgon, 1t o 2= palmitic acid(26.24 ~ 29.68%)$} stearic
acid(9.89 ~ 11.20%)2] W& Rtk dA Aitol A FE3pxHAak(saturated fatty acid,
SFA)7} #FA k= vl&o] BE A EloA 40.21 ~ 42.52%%% v EX3IX¥Hunsaturated
fatty acid, USA)®] H]&& 56.53 ~ 59.01%%] ZAom ZALEAT. 3 EXAWLT &
o & ¥ s}X " Hmonounsaturated fatty acid, MUFA)2] H]&2 54.04 ~ 56.08%2] WA
U AR 3R Aol A o] EshA At gk B XA ARe] v & (UFA/SFA)S- 1.38 ~
8 W= yvehon, xaxibel] g ddEZSIA A ¥]E&(MUFA/SFA)S 1.28 ~
409 WLl Ao AL A

dntA o ® gk 2ol AAlk T oleic acid ol F¢u A & arv]el Hla E2
o7 A grh B Ao FAbE WG oleic acid - 47.23 ~ 48.91%9]
Y= BY=d, oyt dHS & F(1998)0] 247/0€w H|AAM Tl A ZA}3E oleic acid
e (46.2%) R A w2 7ol e, Wang 5(2006)0] 25714 H 2] 39 AAS- vl
o Ao AWAE F oleic acid ol 44.7%%0 Ao Z YERY o] A3 AA] B A A o

o Ao® yewth ¢ AxF e Felo mE At 24 Aorb v B
(Wang &, 2006)7F AAI9F v A & 2ol Had vf ity ey 9 F Ba($
s, 1998; Wang &, 2006)7} 27} 2470 €= 9 2670 ® 9 3¢5 thdom AR Ao H|
3l 2 Aol B% 3070 R AA E dder 2AEATE A F5 dARo] AW

o

A Z2A vR= a3E A Qa7 Ao 2 ARG

£ A

-~

29 AR A A 3P

[e) o) O
L pul o = ELJ—X] (En
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¥ 7-15. A1EAE Foo| ©E AATS siFAZY AUt 24

NG s
RIS Aueed  Anede  AEUAd 3EUAd SEM"  Pr>F?
oI 27 7 27 217

TMR-1 TMR-II TMR-1 TMR-II
C14:0 345 332 328 339 3.1l 0.071  0.864
Cl4:1 121 121 1.06  1.2391  0.98 0.047  0.613
C16:0 26.36  27.10  29.68  26.24  27.62 0.259  0.392
C16:1 540 548 518 539 512 0.106  0.819
C18:0 9.89  10.11  11.20 1057  11.13 0.150  0.061
Cc18:1 48.91 4849  47.23 4888  48.10 0.348  0.751
C18:2 225 232 186 234 241 0.914  0.268
C18:3 037 033 035 039 040 0.021  0.821
C20:1 008 009 009 009  0.09 0.004  0.413
C20:4 018 021 020 018  0.17 0.010  0.860
c22:1 015 024 029 021 025 0.018  0.198
C24:1 009 009 010 008  0.08 0.004  0.689
Others 0.09 061 053 061 044 0.070  0.387
EAMAE 4021 4093 4252 4059  41.84 0.328  0.257
B¥sAuat 5897 5866 56.53  59.01  57.72 0.319  0.193
giggi}ﬂ 56.08 5573  54.04 5601 5470 0.312  0.357
iiiﬂ;? 148 144 134 146 138 0.019  0.262
TR 40 137 1.28 139 131 0.018  0.322
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Fob, wbA 3 A TMRE 749, CS-TMR©¢| BS-TMRe|
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15.00
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1.80
1.00
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1.80
2.00
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CS-TMR1
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1.00
1.50
1.50
2.00
2.00
2.00
2.00
13.00

2 x| 7F 2 X% NDF, ADF
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¥ 3-2. TA A9EA 2 TMRS A& 2 IAdA: 24 (%, AE 7F)

AtE DM Ash OM Cp EE NDF* ADF* NFCx
Bs! 22.73 7.13 92.87 9.56 2.14 56.13 33.65 25.04
+1.06a +0.07a +0.10a +0.04a +0.05a +0.49b +0.43a +0.13a
og? 23.44 6.99 93.01 9.02 3.15 60.32 31.80 20.52
+0.17a +0.11a +0.14a +0.07b +0.07a +0.50a +0.33b +0.24b
BS TMR 65.60 7.60 92.40 15.75 3.71 46.44 19.84 26.50
+2.54a +0.16b +0.19a +0.07b +0.39a +2.01a +0.73a +0.34a
65.21 8.19 91.81 16.64 4.38 45.18 22.19 25.61
CS TMR

+2.76a £0.10a £0.1Z2a £0.11a  £0.21a £2.0la *1.59a +0.27a

2
r]I
dg
N
Cl)lo

o
>
fru
)
ri
o
.
>
rir
of
X

it + B9

Aoz folu gk fols e (p<0.05)

44d+F, NFC; l*é%"é il
A

*

" NDF; S/ AIA &84, ADE; A3 AlA &

&
' JwAtd YA (Barley silage)  © S5

FA AFdE A 9] pH ¥ B-=EW FHS &
e Hadgs AA Az AdS Fdegion, B-AE"EY sXE BSY A4S
4.08ppm, CS¥ 17.78 ppml= YEl=Hl, e FAE A E38(2007)0 AAE 371
1] A= FF(16mg/kg)ol vl k7t

¥ 3-3. AR E SFFAYEAY pH ¥ B-A=" £4
Ab B pH B-7N =¥ (ppm)
BS' 4.09 £ 0.08a 4.08 £ 0.01b
Cs’ 3.86 £ 0.05b 17.78 + 0.03a

@b e g2 994s 248907 §ou]d zpo]= e (p<0.05)

ol

2) FA AtdE A9t TMRE] in vitro A% 2 715 &

BS7} CSell B3} in vitro AERNE] oA o2 2 Ao 2 UEy=H(p<0.05), of+=
dRAL g A o] ADF d&Fo] SagAbdel Aol Hlal 2 dH 7IQIgE Aom sfAETh
Ferreira®t Mertens(2005) A A e Aledl 9lo] ADF %3 in vitro A&Ew3f& 1t

o H(-)e] el AL Husch

- 116 -



(3 3-4)oll A AAE nle} o], In vitroZ FA3 FA AL A9 71&E 9 fFr|EEE&
CS7F BSEY fodoz =2 ks HIoy, FAIS TMR Ftoll&= A4 Foabes #zy ]
&I THP>.05).

¥ 3-4. In vitro AE ¥ #7|&E Ed& v

A B IVDMD(%)* IVOMD(%)*

BS' 65.72 + 0.51b 64.83 + 0.74b

Cs? 68.26 *+ 1.38a 66.72 + 1.36a
BS-TMR 78.15 + 1.28a 77.04 + 1.38a
CS-TMR 78.77 + 1.16a 77.79 + 1.30a

Hi+ %

P AR gE HAE SAHCR foArt 95 9nH(p<0.05)
* IVDMD: In vitro dry matter disappearance, IVOMD: In vitro organic matter disappearance
' AR ard YA (Barley silage)  ? $5FAYE A (Corn silage)

&

TA TEL F 11459 FH2 HFLE, 2 5% 58 o2 27 ol R wlA|
star, 3k (A )l A= BS-TMRS, t2 3 +& CS-TMRE #9383 th. Al & 7)A 1 A
9] HyAkal 2 B {fdFE B 4-10A49F o, T 9 7 2dwlEd 9 TDN A FH &2
E 4-29) AASATH
E 4-1. A7 FAFE Fikap 2 vl Fde v

Ab B Ab =} H| -9 <=(DIM) + =
BS-TMR! 2.2 + 1.2% 2456 + 136.2 36.3 + 1.1
CS-TMR? 2.1 £ 1.6% 210.7 + 153.5 35.0 + 9.8

A o7k teRtA) ohU 3H(p>0.05)
MR; ﬂiﬁl AL 2] #] TMR ol 2, CS TMR; 25 AFY8 A TMR Hol+

5
o
=2,
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WA 2 TDN AF%F (kg, AEVF)

)

=
QLN

TDN A% (kg, A&7

49

22

TDN

A

N

Hr

;OO

18.59
18.57

]
“

4.24
4.20

o)
=

25.92

26.09
o| H] A}k 7] 7H(Covariate period)o]w, ¥ A}ek7]7ke] 7)A]

# A (Corn silage) TMR

]

1

s

BS-TMR"
CS-TMR

ARQ

HEAAE A TMR3 454}

P
T

J

8

J B Z) AL 2] %] (Barley silage) TMR

o

P
T

TA7HA

2
==

2)
AR S FEAEZ A7} TMRS A% o]&

1
2

2]

=
o

%

(2% 4-2)0] 9o} Al

A== H A (data correction)

b E o AT 19 A

—@—EEE TMR T 22424 TMR

s

BEER S

BZ/T
BT/E
B/
BZ/T
BT/T
8T
BZ/ET
BT/ZT
8/ZT
8Z/T1
BT/TT
8/11
8Z/01
B1/01
84071
8Z/6
BT/6
BS B
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a

S
A

Aoz YEREA, FA

T

9
pl

=]
%, 712813l In vitro

Fs wj(P>.05), H]

1

1 O [e)
e ds A

L=<}

& °F 1~2kg U

S

CS-TMR-& BS-TMRi%ol H]

ol A

Hjo
o

1o
Th
el

oF

7]

d, A9

1
s

i
R

L._W

[e)

= gehA

o)}

o
T

%Lo

] o
=

b6 B b BB BB D

IEonTe

o) O

- HEHE TMR O 2224 TMR

127 2bel fel27h YERA

A

(EEy

Ly
-

87/
BT/C
B/Z
8Z/T
BT/T
B/1
TATAY
8T/Z1
8/21
8Z/11
BT/TT
8/T1
8Z/01
8T/0T
8401
BZ/B
B1/6
8/6

PN
T

% 2~
(1968), &

el
=

1)

A

o

=

(1967)3} Polan

=
o

B AEAE H o

J

8

s

ol 89402 (P<.05) CS-TMR©]

(1973)9] A dAT}o = =

3 Wb Miller

o

}

At

|

7
&7 Az

b
[e)

T

e 2 A
A

3} 3L, Burgess

BEAbd g A] ool vl

&

g, ©]

¢}

Hi

1

1l
AN

HEH, A 5(1987)

Dz

o

SEEROEEE

o

e

(2008)

kg ¥ =/ e

=

HH

—_
"o

3

bs

o]

-

19 -



A2t TMR

=g E| TMR

L
4}

]
=

u
™)

(AW %t

o
™

L
=l

]
I

[Fa -

82/7
8T/Z
B/T
82/1
8T/1
8/1
BZATT
BT/ZT
8/21
BZ/TT
BT/TT
8/1T
BZA0T
8T/01
8/0T
B/
8176
8/6

d HH 4% FA

13 4-3.

712k AR Ao ol glo]

I3l
=

Auke] A9 4-3), A A

o
T

9] el A9

=
T

uh, o] 52 (NDF) AHGFolu ut

L
N+

]

A
=
o

Z]

]

[e)

oA F A}
ko Burgess

5]
=

B AFEA

KeR
-

(1987)

=
[e)

4

o R AR

3

=13
=

o}
i

357
o3 &aArE A

iy

s

wol

fam A
H

B AL 2] A]
o] glthal Riidle] B AfoAe} A AAE H

3

5(2008)2 %

(1972), #

=
[e)

(1973), Fisher

—H— 24 TMR

—®—= 2| TMR

36

(%) &

2.4

BZ/T
81/¢
B/Z
BT
8T/T
8/1
BZ/LT
BT/ZT
B/T1
RZ/TT
BI/TT
B/TT
8zfot
8T/0T
8/0T
BZ/6
BT/6
B/b
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71 18], 27l 33]7F frelH e o|7h

=

(28 4-4) A

ﬂo

ol o]

BS-TMR

dl(P<.05), 1 =}9]

1

AN

i)

ojq o UtA e

o

Aol
4

&

S

1

CS-TMR Fof+to] H]

EFst 2L H(P<.05),

—_
110

b b b b

b B b b b

o 2= TMR

=2 TMR

oD
2.0
4.3
40

8Z/C
BT/C
B/Z
BZ/1
8T/1
a1
8e/CT
BT/T
B/Z1
BZ/TT
BT/TT
8/11
BZ/0T
BT/01
8/01
3Z/6
81/6
8/

Folo, 1 dr)
1 tH(Palmquist,

°©

A A

&tof

S

Tl A W3t

=

[

o
yi
[e)

=

=

T 3 w3t

o

)

71E AR

d,

a9 4-5. AAE

=

o) O

oz TMR #2242 TMR

4-5) & AF71ZF Uidl CS-TMRo] 4 =

0.1% AEx= =X

1

s

Aol
1994).

)
S

82/C
BT/Z
B/
82/T
8T/T
81
BZ/CT
8T/21
8/ZT
BZ/TT
8T/TT
8/11
8Z/0T
8T/0T1
8/0T
82/
8T/
8/6

o
B

o
T

B FAILY

o

g 4-6. AAE
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@ &gz TMR 242 TMR

400
~ 300
(=1
(=1
=1
~
X 200
=
® 100
o
0 oo OO 0O OO 0O OO 0O 0O 0O CO 0O D00 oo oo 00 oo oo
et DS mee o E PNCTR i N T e LN TR e S i
L e e e T e o U 2 Bt
L e = N = L T I R o ¥ — o
— — — o~ — o~

¥ 4-7. NAE HF AAETY W
AAEZG(SCOS Wi Y 4-7)= 2 AFS7IZel A BS-TMR wolwto]l o £& F4&5 X

[e}
ok, Fudel Hokd 54 A Bl vk S ol 2Abe] Fpelo] ola)A
% o

Hwo Aolgta H7| o ¥}

@ H=HHZ TMR O 222 TMR

14

12

MUN

10

9/8
9/18
928

(e al
e
—

10/8
10718
10728

11/8
11/18
11728

12/8
12718
12728

1/18

1/28

2/8

2/18

2/28

a9 4-8. WA B MUN9 ¥

I’
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FERAHALMUN) 5= BEE 10.0~16.0mg/dle] Fxol glof Folre] AL A
g 0 |

Ao w ARG 10~ 1mald(E, 1999 B9 GeIA Akl AUA5) G
A% FFl ool A IAAALETY 4-8), F AT ol TAF FEolA W

< 7 TMRel| &5 @do] F(CP)¥ F4RDP 3 RUP) WA 4dh=

¢

MN

we

Ao

@
N _D,
>

o,

_YE

N

—

=

=

Lo

o,

é

E 4-3. WHAF V1Y FF A5F B T 40 59

AL B BS-TMR' CS-TMR?
T AR ke) 33.62 37.19
ol (/kg) 870 870
T FaeEd©D) 29,248 32,356
P AR E A TMR 7l
P S 5RAdE A TMR el

=

z 1€ TMRE] vl n] ek AFFAI Gl A Dol R4S mdez Az
A3, T AAREelAE B oF 3.6kge] AFelE BT, AR kA
CS-TMR*#} BS-TMR 7}7f 1 oF 3235697 29,2489¥9] ¢jo] A3t 1 Ao
E o 3,1089e® yehdth 3, FFelM T9E TMR 987M4S 71Fo2 T TMRE
et g ARl wE Absnish foeke] Ads AEskglen, old fd 3 duAtmd
7HA S A7 AESttH(E 4-4, & 4-5).
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E 4-4. FA] TMRY 954 AI7F & (A/ke, FoldH 715)
A48 G (Y/kg)! A48 S (Y/kg)!

S FALY B A 188 hik 620
dE AL 2 A 167 &z 5} 650
B EAIH 2 580 A AT E (W) 572
Bty ) 380 I AL E(W2) 494
H| Eg 480 I AT E(W3) 484
) =t 80 g S5 472
AWAZ 580 B 5 A 1800

' 20089 119 A FFTU7 7E

* TDN % 7|74

[F12] TMR AF 2 B2 A4 vaiEy

ZAL BS-TMR' CS-TMR®

19 A=A H % ke) 38.36 40.51
19 AEAFHAH (ke 25.05 26.39
1d T3 AP, A) 15,783 16,098
19 79 Fd59E, B) 24,248 32,356
Z59)(4, B-A) 13,465 16,258

wowel Hsl 19 FEARRH7E 3159

AFERE AS 25Ye T 2,793 02 CS-TMR°] ¢ =
12 A& Z3H(E 4-6), BS-TMRT& CS-TMRel H] &)
G AAAA AR SFFARLEATE obd A 9-ell=

e A sHE 248 A 3o R Als
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¥ 4-6. TDN 1 kg B AtsH] &

(AL 7F)

ZAb B BS-TMR' CS-TMR?
At EATH (ko) 25.05 26.39
TDN(%)" 71.60 72.30
TDN A3 Z(ke) 17.94 19.08
TMR AbH] () 15,637 17,028
872 893

TDN 744 (2 /kg)

"ARAYYATMR - 554 2 A TMR

* AR <
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A 5. BuE AL XS GEAEA 7HA] WL

D 2EAAYA ARAA L FRAFN NEH FEY 9F
B ARATE fAshe A duel A AR = AikEe 2rAdEA e
FREEE Mol FAol Qo] 4T Melsk Avke itk mebd Awy dE FA
B7HE fetel WEA Y AR Aol HARAZ EAUL. ool ALIE ATES
‘ Ay

] @ @ (
Skl 1) &:\ /017 &
3 (3N

| | | | | |
| | | | | |
| | | | | |
1 | | | | |
| | | | I |
| | | | | |
| | | | | |

il

179 A7l A 279 A7) A 37d 27 A

a3 5-1. dEA A= AZAFAE A3 AF 7] (probe)s] HA APt

AP el e Aol AA Ggo] Fssns A% - U FRAFS A AR
5 o]&3¥ olATWew w= faFAdsteld JIEE WH(University  of
Wisconsin—Extension: A3261. Measuring Moisture in Forage Using a Microwave Oven)
S g2 Aol A MME W (Modified UW Method, ©]3F M-UWM)el 9] A3t A%
e EFAXZHAOCAC)e® E4" Ayl Hlasglt), ofdl we} A2xhd ol A=

g 4
59 AGA R AT TMRY E§AZ FRANAAB) 5EAF 49 A5
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H o]

[e)

=

AT M A

=3}

E

wA
Ho

174A 2 AOACH 3 ol 4 24

ol thAa =2 @

Tl e} v}z

-

=

s
a

A

IS

AR AHdElA] A& 2F (BS E, F)
<}

AEE AAdElA] A& 4% (BS A~D)

| ®DM (%) M-UwM ADM (%) s0AC |

A1

¥ 5-1. HHE ALEA ol ESHYE &

A7)

[e]
R

=
2=

]

5k A

09.08.28
09.10.05
Bk
G0
a0
40
20
10

P

B
o

gt
uil
g
et

a3 5-2. o|FEAFHWM-UWM)F ACACH S 53 54
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1=}
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1~7: 09.08.21 A71%= FFFolA AFBS L R);

8~11: 09.10.05 H=t



¥ 5-2. ARFPAIL A Y3 FEAZFHM-UWMFE AOACH) 7He DM &= H|u

DM (%)
A&
M-UWM AOAC

BS-A 24.59 + 3.49 30.49 £ 2.23
BS-B 26.61 = 0.86 27.35 = 1.05
BS-C 33.91 £ 2,51 36.71 £ 0.05
BS-D 34.61 £ 1.15 38.79 £ 0.39
BS-E 41.90 £ 1.56 47.50 £ 1.07
BS-F 4749 £ 1.72 40.36 £ 0.87

A27PA " 29 AFEAIF 9] FA] AR H R AMLE A FUdA T E Hrbsh] 9
3 Al A HEEE Aurt He pHel it da FqFS S5t AsE dFARY
(AOAC, 1990)2.2 60TCoIA 48A1%F &<t 11%3ke Disc millZ 1% #2] ¥, Cyclone mill
2 %t 0.5 mm screens TS AS FA ] o] &eQlk. AE, X3|E, =AW, T
S AOAC(1990)Hol <38, NDF¢ ADFX Goering® Van Soest(1970) ol o] 2413}
dom o5 g o® NFCE Attt

A% AN R e 3 5-30] AAIG vieh 2o AR A A Y] 3% e AHF]

Azl webA] Zpol7h A YEREE l, ol dFMY Axzx wet thazte EAE
AEAE 7S A sk Holth AEFEE 27.4~40.4%2 HIAZ 4T3 Avd Wl &
Uetllon, ol Alx gdAe A7y oddbgdl o3 xjo]ld Ao w wWelth dukzow T
7)o gksl AR exrd e Aol AEIFE 30 =R dEHA Jom(H 5, 2009), A
N7F =ETE AE el Ttk A Eel YERTHE &, 1985 & &, 2009).

Zehg ghgke g2 dd d7E(e] 5, 2009; %, 2009; F 5, 2009004 ®are g
of Hl3] thA W ks Blesd, ole Als AA N3bEFo] AU da s A vl o]
W v ol EaEr] o AHEdG 5, 2009), F W 9AS HF] w7
AaHE F7HAe AF7F Hasith 22 S 2.2~3.3% ghol YERston $3A7]7)
=S5 E AW g FUleke AEFS Bda o] 5(2009)8 ®aEk3ith. NDFSF ADFE
747}y 52.1~65.5%, 23.37~30.81%°] W9 E HElion, o] Ed® Holland 5(1990)¢] &+
Aol o] Asle] AALEE 7 A3Fd kA F % (Total Digestible Nutrients, TDN)& 65.13~70.44%
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s

=2 vEstth =8 pHe 4.0~4.69 @S EYOoEN IA] AMLEA] BEF dEaase v

358 Aoz PrhEh

F 5-3. AEFAILEA Y AE 2 JFEE =4 (%, = 715)
A& DM Ash CP EE NDF ADF NFC pH
po_s  9049c 716D 6.39% 2.58b  58.85b  30.09a  22.94c  4.57a

+1.23 +0.07 +0.12 +0.44 +2.10 +0.26 +0.32 +0.21

pop  2795d 6.90c 7.30c 2.74b  58.81b  29.70a  25.02b  4.62a

+1.05 +0.08 +0.11 +0.21 +2.35 +0.89 +0.31 +0.14

sec 9671 11248 73lc 2.74b  56.32b  30.78a  24.36b  4.03b

+0.05 +0.12 +0.20 +0.12 +2.05 +0.31 +0.25 +0.15

pop  9879ab  6.15d 7.74b 2.49b  52.16c  23.37b  31.18a  4.46a

+0.39 +0.03 +0.08 +0.14 +1.27 +1.21 +0.24 +0.16

pop  O750b  6.86c 6.85d  2.93ab  65.49a  30.8la  17.34d  4.32ab

+1.07 +0.03 +0.10 +0.11 +0.33 +0.07 +0.18 +0.18

pop 40862 6.9l 8.95a 3.33a  56.45b  29.72a  24.25b  4.36ab

+0.87 +0.05 +0.10 +0.22 +1.31 +0.96 +0.32 +0.15

A=}, n=3, a, b, ¢, d, e AE TE A= EAA FYx7F &S 9 TH(p<0.05)
A~D: 09.08.21 A7] H¥FolA AF; E, F: 09.10.05 A& AA A AF

3) FA] TMRE HigHA A
A4 AN G FAE TMRS #3 I8A8E AMSshaA HHeE 2 SeQlagls Ax
o

WS AE Vo FUd o w TEstogx, AA TMRE olyxef ez =5
A3 wigeldth YEAts 2 dYA AL F 549 P

1) T2 TMRE] AFE.d ok 7}

A TMRE] I & Sl et FdstH, 1 AdE F 5-50 A3
A3t FELE T FAA T HEA 2% (p>0.05).

Moore(1970)2] Wl ols] FA] TMRE In vitro AEZ2%3E&EF} F7]Ews &S 54313
o B9 Ay AL FEHAE WIAIEE 5:39 HEE 1Y 23](08:00, 18:00) wolst
Corriedale W< 257 1.6ke¥ 257F wolsilon, v G ofAE wo 247 &
stomach tubeE o]&3ste] WFYAES ANFHT b3, 452 cheese clothZ A v ol A&
&t} 3 o] Wk Ao AXH = Menke$t Steingass(1988)0] <3t 7p A~k Ao = o] &
stlow 1 A3E 3 5-60 AASA=H, Al 7HA SABEFE &8 F A kel AA
o) &= yEbA] 3k tH(p>0.05).
ol2lgk A= wigH] Ao TDNEF mlulolA yepd wpeh o] 5 7hA] A 2]+-¢ TMRO]

AT A g AshEol M FARE FEOIUEFE A4S Aot
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X 5-4. FA TMRY vi3y] @ FIFa =4 (%, w1 715)

A= (%) BS-TMR' KH-TMR?
SF Fgola 5.50 12.00
ol 3] 10.00 10.00
2ol 3] 12.00 4.00
™2 10.50 10.50
o Z=u} 9.00 9.00
Gyt Wy 8.00 8.00
DDGS 10.50 10.50
4] 3 1.00 -
3 2.00 2.00
& RA 3.00 3.00
R A YA 27.00 -
= e - 10.00
234 0.60 0.60
= - 19.50
S 0.10 0.10
HIERY - Ul A 0.80 0.80
3 A 100.00 100.00

e 3465
TDN 48.73 48.74
Z b 12.00 11.66
RDP 8.78 8.86
RUP 3.22 2.80
ZA% 4.35 4.26
NDF 25.80 25.31
ADF 13.90 13.45
Z3| % 5.08 5.14
Ca 0.49 0.50
p 0.40 0.35

L 34w a2 e] A (whole crop barley silage) TMR
2 Ze}olae} 2~ A% (Kleingrass hay) TMR
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® 5-5. ¥4 TMRY A& H ¥ =4 (% A= 71%)

Abs DM Ash OM CP EE NDF*«  ADF*  NFCx
68.25  7.32b  92.68 1491  5.98 48.94  23.28  22.30
BS-TMR1
+1.80 +0.21 *£0.21 £0.29 £0.53 *1.45 £1.78 +£2.84
66.41  7.59a  92.41 14.97  5.98 51.12  23.41 18.85
KH-TMR2
+2.15 +0.40 *£0.40 £0.21 £0.33 *1.58 £1.81 £2.35
Pr> 1t 0.7683 0.0002 0.1536 0.2123 0.8791 0.1479 0.9013 0.3893

U 41w glArd 81 %] (whole crop barley silage) TMR
2 Zgp 1wt~ 71 %(Kleingrass hay) TMR

¥ 5-6. A TMRY In vitro A&, 718 &3l& € 712 v
AR IVDMD(%)* IVOMD(%)* GF(mL)*
BS-TMR1 62.38+2.58 54.92+2.56 43.20+2.27
......... T S
........... S

%

" IVDMD: In vitro dry matter disappearance
IVOMD: In vitro organic matter disappearance
GF: In vitro gas formation(volume)

' 4w 2xrd g A (whole crop barley silage) TMR

 Zepol e}~ A% (Kleingrass Hay) TMR

el e FEEAlA A
H A S AAISEAT. AFFAI el &A% Holstein &9 1

5 2 KH-TMR(Kleingrass Hay TMR) 3 9+3 BS-TMR(whole crop Barley Silage TMR)
vl 27 Lo st Zb 175 A A sl A d A el e fA aQle] JFF
S Hasglselr] fer d3to = 20099 10€ 195 20099 12€ 247HA] & 9

AF 71%H(covariate preiod) 2. & Fo] F At ¥3] FTU AFHA o7 oujALFS E}

il

2
-

I

=

i

;h

:
S
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°©

l

A

2]
of FolFl A AFomA A

R

=]

o

Abell 278 oo

[e)

3

N2 (free barn) 3 H <

o

=

7}

—_
110
0

ol

71

&+

(orts)<

]

o

Ao, + 13

°©

]

EAPN

Ao A 1Y 23](04:00 2 15:00)

o]
H

2 x 4 Herringbone E}

1
s

Hr

2<_1

iy

=

hyA

BAbe] Wi

1

s

e 7
u] 37

Els

1

o
H

Al TMR] i3

3L

[e)

btk
-+ A% 630kg, 19 A+ 30kg, A& 4.0%, +99 3.4% 7|Fo=

EEgel A 2009 5¥el Az
[¢)

52
H

Dy

1
s

ol
A AR AL A

%

-
1o

)

W

vl o}

}

9
pl

m Ao TMR A ZAFSl BAMA] #elo =z A&

il

i

Ho

btk

°©

5-3%-E 19 5-119 A|A|

G|

o
oF

o
K

- F(kg)

(DIMD)

¥

—

oF

[e)

H]

A} 2

0.6015
KH-TMR o

30.36 = 2.44
30.85 = 1.86

1

219.2 £ 33.5
0.8910

223.4 £ 32.1

Fol Al E]|RAE E

BS-TMR +9+(27.17kg)°]
[e]

o
o}o
=
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o
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K

=

44
&ol AR AAHAHP<0.05). ©]

0.8832

=)
=

2.4 £ 04
2.5 £ 04

A

1
Wk

Y 5-3] el Biel o] BS-TMR Fo]to] A= ¢

A 27 A ol 3H(p>0.05)

U 41w glArd 81 %] (whole crop Barley Silage) TMR Fo] i+

a H

o
S

BS-TMR!

Pr>1t]
249174 Z(Klein Hay) TMR H ol

KH-TMR?

=

=
A

Sormunen-Cristian®} Jauhiainen(2001)

(26.57kg)ol H]



= O = KH-TMR

—k— BS-TMR
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AOAU ﬁo ‘U,Hl
= la
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ok Mﬂa
X
1
e

(kg, A=71%)
TDN
13.24
12.95

NDF
13.66
13.69

4.05
3.97
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27.17
26.57

A&
BS-TMR!

KH-TMR?
249174 Z(Klein Hay) TMR H o+

=

I A n e Al 2] x| (whole crop Barley Silage) TMR 3o
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(1997),
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=
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o127} YERUA|
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Eo ao k ﬂW o N o LN o \ﬂv, HT_
o OT k) ,ul = ) M ~ ~
—~ ,LlL ﬂwo HT_
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1

s
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—a— BS-TMR

= O = KH-TMR

4
30
F 3
2
1
0
) o © % o A % O A o8 < o A
0\\, 'Q,\’L 'Q,\"b N) Ry '\,\q' \\% N ,L\N ,L\N ,L\'L A %\x %\'»
a9 5-5. H|FA1E 717 o dFH A FAS W
TA A H77IE Feke] 4% AW HARZF(OH 5-6)S HW Fwd] od7|EHAY vk}
2ol A 7Izrell AA FolHel zolE Holx ArHp>0.05). Beauchemin 5(1997) &
dFulE Azt AHdEg A9 FEHE ZFRoA o8 s W 494 BRAFFAAME &
Ao gk Apol7F yEREA] kthal B gk vf 9l
—&—BS-TMR = O = KH-TMR
50
— 40
51
g 30
s
]
:\; 20
<t
10
0
© ) o © A ™
RO SN CSIN G N S I GO P
a3 5-6. HFAIE 71t Y dHF 4% RAHFF A
e Ee] 45, 29 5-7AA HE vke} Zo] 7 A7t [AA A7z AA v
AL gAY FRE Bl SAIHCRE Aol7h JIFHA &= Aow YEETHp>0.05).
A5 2Ae AL FRNE 1g 2 AL WAL AL T2 AEE B U

x Jo r{d



|

= dl(Kalscheur &, 2006), 3A1¢ F 7FA] TMR<2 o|UuX] steFHo|A]  nf$-
Aol A (3 5-5, & 5-6) o]A|d Z= Az wolEd 4 At
o]l AL $YETME nfR IR JEgtH(ad 5-8), dutd oz Suimal &
A ol H& Folw A},ELO EAo 2 g 9 w= Ao delx JEvk(Jenkins
2006; Palmquist. 1997), Al FA TMREY ZALRC W& Zfo|7} olF FAAE
02 9 v AA 2 &42& Foldt
5 —t— B5-TMR = O = KH-TMR
il
% AR 2
= 3
&
2
1
© Dy Q © &) Q A %) Q A ™ )
RO GO R AN GEEIN G SN S P A P\ I
a¥ 5-7. HFAIE 71 39 48T fredE W
—ak— BS-TMR = O = KH-TMR
6.0
5.5
5.0 )
2 ) TR
30 4.5
v 4.0
3.5
3.0
© > Q o ) A > 2 ™ %) Q A
\3’\'\/ 0\"}/ ’0’(’3 \,\ '\,\N N\’l« ,\\’1« q,\ "\«\N ‘_L\'\« q’\’b ,-,.)\ %\‘\« %\'\«

a¥ 5-8. WFAE VIR T dFT F3EE W
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tH(p>0.05).
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—t—BS-TMR = O = KH-TMR
450 ~
=)
3
F
FH
=
=
0
© M D o > AN O A X O A
'\:"\N \%\’L 'QI\”) ) \’\'\, N\’L \'\’L N ‘_L\'\r '_L\'\- 'L\’L PAN %\‘.\v %\'\,
a¥ 5-10. HFAIE 717 T AAE HF AAESF 8
26 —&—BS-TMR = O = KH-TMR
14 \ O
=
% 12 Ql
10 b
8
6
4
2
0
© D © » O AN V0O A X v 0 A
'O,\w @m 0@ A Ll A N A Y S AN bl
a¥ 5-11. 7§AE H4 MUN H3
59284 AMilk Urea Nitrogen, 718 5-11) ¥5& & 5 82552 s AR
24 ARE B sREE duAst vude #¥& nojFE AR} Hv, Ao vrE

A
HAE Aste] fQlog Ageth Wiy golaE B gy webs 54 7ol e
< oty A e E Y HAEES fEiAE 10~18ng/dL7F A FFo 2 AgHT)
(=, 1999). ¥ A7+ Fole= AR 10~23mg/dLe] H YA W3}sle] W3lZo] nuz
T A el Fo 27 A H ATHP<0.05). °]& Al
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73.2%,
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5-6), BS-TMRY]

-
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T

9
pl

BS-TMRe] KH-TMREt} ¢F 0.3% @9 ¢
FEE A4 v EH(

1

- =
o -1
o oF 76.0%7F RDPZ Fggo=zZM °F 3%9 H|

AR oA gl A

A(CP)¢
1wl 2 (RDP)<)

KH-TMR

TH

W

5-9).

hyA

KH-TMR?

3} gk

o

ul, olg u}
o2

1

s

B

S

4

=

=

BS-TMR!

1kgd 8859 &

[e]
T

o

ol e}

Holth,

6) BS-TMR 2 KH-TMR 3o &3} tf
717F A A <]

=
[e)

1

Hr

;OO

Nd

28.96
885

27.96
885

it

r ol (1 /kg)

T

25,631

24,745

2
o
(-
o

wro
Wk

2+e1 71 = (Klein Hay) TMR o

=

I A n Al 2] x| (whole crop Barley Silage) TMR 3o
=

2

z]t

Mo
Hlo

*

A 2|
=27H4

2

I

it

2

7 25,641

, TMR wjgtg#ol A 93 TMR

2

I
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i Flkgs] Aol7k hebeta, &
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¥ 5-10. ¥4 TMRY 984 F& A7

SAREA 7H < /keg) SaR=As S 7H /ke)!
AR Ard A 120 FA4r 373
Feel g Az 390 ™ 2] 3] 2492
LSy ola 292 =gl 256
ol 3 273 Uadds 235
2l 5] 279 A1 3]4 35
™A 466 219 165
) =k 80 HERT v ] A 810
g Ax 386 - -

1'20104W 3€ A TMR AZAF 79) 7]3

F 5-11. TMR AHZF =& ZFAE v 4

FAL BS-TMR' KH-TMR?
19 Abs= A H % (k) 39.63 40.14°
19 AEAHHH (ko) 27.17° 26.57"
1Y 72 AFEH(¢, A) 10,178 10,344
19 52 FulsdE, B) 24,745 25,631
1Y 53 259, B-A) 14,567 15,287

A X AL 2] A (whole crop barley silage) TMR H ¢+
=8} % (Kleingrass hay) TMR Ho]
“P AR OE 9 HARE BAHeR fo7) 9SS o FHp<0.05)

0o

vl 7} 1 -?1 AA AQEoH, FA vtﬂoﬂﬁ AIRHE ALt 24U 1Y 79 7209
o] & Aoz JEYTHIE 5-11). T3 TDN kg G AFEHE A& E A7(F 5-12)9 9

sk, BS-TMRe] KH-TMRel| H|3l| 1,298¢ t©] & ASZ LEly
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¥ 5-12. TDN kg F Al=EH] £4

AL BS-TMR' KH-TMR?
A=A FF(ke) 27.17 26.57
TDN(%, A% 75.04 74.57
TDN A #H 2=, ko) 20.39 19.81
TMR AFH] () 14,216 15,514
TDN 744 (9 /ke) 697 783

! A n e Al 2] x| (whole crop barley silage) TMR Ho+*
2 Z#}9l A %(Kleingrass hay) TMR o+

RAANE 22 T W, JANLAAE FH9E TMRY 712 ZARE o
E A%, 53 2ARE Y 9t TMRAZHS) A9t dAnt Pueades]

Folohe volith R A4S /T F vty B = dvh o)e
ol AN EE TMRE $-831 5%

ofgtoll mebA e A

o o

ol
i
rl
rlo

2 ¥2

ne
Au)
)
il
2
Hf oo

o rd W I ¢
o
g
f
1O,
Y
s
N
::1‘
2
i

i

Bk
_Orh

-t
N
ol
K
%2
O
ol
>
i
filo
0y
>,
i)
£
an)
Ho
Ao
>
o
N
ol
hd
rf
o
i}
S
oL
%2
A
o

AlE 6. TMRE& ZALREA HRe 9 o|gdegtelo| et A X9 vl H7}

ATANE Y] Aot A #H FAAES] AxdGA vEid T2 A A
g2 Rt olggoteto] 1gf A~ (Italian Ryegrass, IRG) AJAHe] *‘7]'/‘4]9,1‘:} o=
Zhzo] AFH et AR Al S THAHAE s= 7184 FoA gstk] wfel An
A7F A3 A BRlvhe FolA FozE= FAE Zlojth ofd & dTolAe B Hre
skol mlunidoes Agsidd auArd e #] taled IRGAEEAE TMRE ZAMRR & A8
71®= AgE WA

TMRE AR SAlE 5 74 Abd el A o] g3 77t dae vad 2

>

oft

],

_

1) B4 AQeAsh Ggi BAA Ha
YR RGAAAAE A% 47 D5 AEEFANA 20109 59 sheol A=
A% 79 olgagon, ol o]&d TMRY Azs FFEL F% 4 BAl oHaqr
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el o, In vitro®2 43 A& 9
Hu BE FEA A T 2F 3 A

2 frlE e

I 6-29

sAlE FEE AR E A= IRGel Blske] @A ghRFo] thar wgtou, NDF g2 o =7
| M ¥ w2

e BT 1

o)At BREA GITHP>0.08).

AlgH DM ASH EE CP NDF
A B 32.48%1.90 7.36x£0.67 2.98+0.16 7.88£0.29 57.64%x1.22
IRG! 33.00+1.88 8.10x0.07 3.19%£0.26 9.50£0.80 54.94%+1.94
! Italian ryegrass
J:]:‘H_"_—J' -qu}' H]’ —r 3
E 6-2. FA AILEAY In vitro AE € F718 Bi&
Nk IVDMD(%)" IVOMD(%)"™
K.Y 57.04 £ 1.08 52.80 £ 1.92
[RG* 55.27 + 2.61 49.98 + 2.08
! Italian ryegrass
rloﬂ'_ﬂLijj_\_ X}‘ i —r =6
* In vitro dry matter disappearance
™ In vitro organic matter disappearance
2) 4 TMRS) wlgh] % JFrga
59 AGAG] FAT TMRE WMEH AAE FZ2aRe o gel i AF

g ALgshe

TMRe] [y A]

gua ol ¥

=S S
Axze T5 5749 BAM 9o,

o

[e] = H

630kg, 19 AH+=F 30kg, A& 4.0%, %
A AEe 2 IRG AHE AT TV R

3

9z

[l

Q]
=

=

]_

¢
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¥ 6-3. T4 TMRY Higy] (%, 571)

A8 BS-TMR' IRG-TMR®
ST 8.0 5.0
i o) 15.0 15.0
i o] 9.3 11.6
paks) 9.0 9.0
o) 5= up 10.5 9.0
G2t W 10.0 10.0
T2t 6.7 5.5
= - 3.0
! 2.0 2.0
g5 3.0 3.0
IRGAF 2] A] - 25.0
R A A 25.0 -
234 0.6 0.4
AT 0.1 0.1
H) BRI - 5 A A 0.8 1.4
g A 100.0 100.0

1 4 n g Ard 8 % (Whole crop barley silage) TMR
2 TMR ol&tg]oteto] 18}~ A2 X|(Italian ryegrass silage) TMR

¥ 6-4. FA TMRY 942 %A (%, DM 7))

A& DM Ash CP EE NDF* ADF#x*
. 66.34 7.38 13.89 5.98 49.68 23.31

BS-TMR
+0.79 +0.14 +0.24 +0.53 +1.12 +1.45
) 64.42 7.84 13.68 5.98 48.35 25.78

IRG-TMR
+0.19 +0.05 +0.17 +0.33 +1.05 +1.10
Pr>ltl 0.6446 0.0013 0.3217 0.7428 0.2362 0.8362

! J ¥ g ard g A (whole crop barley silage) TMR

2 o)grglotefo) 1Eb 2 Al A (talian ryegrass silage) TMR
* Neutral Detergent Fiber

+kAcid Detergent Fiber
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BAE $A TMRE JF2FFS B 6-400 ANE whsh gov], 2 AT JFLTH

ol BAA oAt BoAA FTH(p>0.05).

3 A TMRY & % F7IERAE (n vitro)

A TMRY In vitro & %
ow ojuf wjFlE HYF 25 AFHG vk S ARl

FRYAL G A(BS)} olgg]etgto] 1t A(IRGAML A 2] AER &2 22 Het 60.04%
o} 62.27%, F71ETAES 27 52.80%° 49.98%= YEFRTE. Gas Formation Testoll A
AE 7" BS-TMRO| 44.13mL, IRG-TMRo] 45.72mL=% YEIS O™ (3E 6-5), A 7}
A SATE &8 A gtel SAA FoAt HEEA 3k tH(p>0.05).

o
N
(i
gh
ol
o
o
=
o
o
=
@
(-
©
J
e
1o
T
=
oL
=
1o
)
of
2
|\
ol
ol
ol
38

¥ 6-5. 224 ZIAYLRA Y In vitro A2 L $7)E 28!

Ats IVDMD(%)" IVOMD(%)™ GF (mL)#s#x
BS-TMR” 63.04%+1.81 52.80%£2.04 44.13+2.81
........... IRG_TMR%6227i1374998i2194572i265
............. Pr>|t|048370392602138

Ha+HFHA}, vHE5=6; 2 Whole crop barley silage TMR; ? Italian ryegrass silage TMR
* In vitro Dry matter disappearance
" In vitro Organic matter disappearance

**In vitro Gas formation(volume)

=
B
o
o
=
=
r
-
=
=
>~
Dl
o2
>,
o

shelth. vlf+E%7]el A+ Holstein 279 28F5 FAlsto] 4t
© &2 JRG-TMR(Italian Ryegrass Silage TMR) JoJa+3}
BS-TMR(Whole Crop Barley Silage TMR) w0 2} 145F 2 dojujx|slar, 20103 6¢¥
2445H 20109 11€¥ 5¥471A 45 7o) F8AF 7]7H(covariate preiod)E ¥3Fste] & 17
T AR RS AT
A EEES M SAtel 27 e m e wiAEtaL, AMEAAHAES d ARz 59 F
13] &% A (orts)= TSt AAHFFS ot en, Aliquot= AF g IS HFA
]

A2 ool Ui
()
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ACoA ¥ Bastdtrt 9d e dAE AFH & AR AFEFINF

o] 2L I} 59, %3183 (Solids-Not-Fat, SNF),

Z Q8 e A A~ (Milk Urea Nitrogen, MUN) Z¢] #A]
=]

= dFaltt. TMRY} &= Abf=o] AFA sklon, 7e Argdels 530 ddd &
Al

2
£
B
N
wn
O
=
a
=
(@]
O
@,
O
@)
o
]
=
wn
@
o

AL & Ak} H] -4 5=(DIM) % (kg)
BS-TMR? 2.5+0.4 223.54+33.2 30.184+3.78
IRG-TMR? 2.7+0.5 220.3+31.5 31.15+2.43

Pr> |t | 0.6794 0.7452 0.6330
P a st BAA FelAvt YehdA o #H(p>0.05)
2 » R A @ % (Whole crop barley silage) H¢]
3 o)grgletgtol 1l At e A (Italian ryegrass silage) &+

AEAFHZFS 28 6-10] VeERG vie} o] IRG-TMR Folwto] A A&7zt 44 ¢ =
2 FAE HAY. S5 AE4AFHZFS IRG-TMR F97(27.37kg)o] BS-TMR w-(26.57kg)
of Blsl] dH4 800g W wow EAA Fx7F AAHJAHpP<0.05). TMR THAE 5

1 o, F 2=F 3ol In vitro AE 2 7= FalEo]l YA AolE Ho
A @Fdkeele Bk kets 7kl A E AR g H] ] H]ste] o]gre|qtetol1Et s AL gl
3

o] 713 Aol ¥ -3 dH 7IlE 5 e Ao Alrd
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35

<
0
¥F
e | —e—BS-TMR
% -4- IRG-TMR
20
15

o ‘] ] A ] O A B - Nl \e) " ) 9
& Y P VY o o o o ,»q\ ,\p\ \0\"} ,\'g\"’ ‘.P'{L ,‘:,\

a9 6-1. HlFAIE VI3 39 I8 AEAFAE HE

At b A9 2dmd, AR ANDE) 3 7R st FagHTDN) O A F el glojA

zH oz Zgwde of 50g, NDFE 30g, TDNS 0.73kge] #}o]

2 BS-TMR H#o# IRG-TMR w5 77k B3 5ol ol dFas AFs
6

E 6-7. & AT T A9 A8 =99 2 TDN 4FHF (kg, AAE7]5)
A& A x4 NDF TDN
BS-TMR1 26.57 3.69 13.20 18.20
IRG-TMR2 27.37 3.74 13.23 18.93

U 4w g)x} 2] % (Whole crop barley silage) ¢+t
2 olgrgloteto] et~ A} ] X (talian ryegrass silage) § o]

T d¥EF AREEE 6-2)2 BS-TMR #9olio] 30.83kg, IRG-TMR 31.36kgl. &,
IRG-TMR H+0] oF 0.5kg A VEREAIR, A&7 AA] Haabfaol dojx 99 24
A= AlQlstar F AT 1+ Apololl TAA FoAS HEHA FUTH(P>0.05). Y 2Fl

o] L} A%k Khadem S(2009)¥ Beauchemin &(1997), Z12]a Calberry %(2003)&
dEut dxet dEu AMdYAE ZFpol Al wolgh AolA ASAFA T Al +94

=
9 Apol7k gk ma wh, B AFAAE o)sh AR AFS molth,
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A3 w7k o e Ao Andd.

40

35

30

HiKeg/ )

M‘_"‘,.i—-- e o e
& . No—g”

—e—EB5-TMR

ok 25

<1

F

=4- |[RG-TMR

20

15

© W S D W B @ W o ® W
LU G I A M PO RN RN G

39 6-2. MFAE A7 ) AAF AT W

FAE B,

A Zee] (p<0.05) Fo] A 5 wjrh vpxEk o=

% 6-394 Hi= ukek o] Al 27]ellE foAQ

UARE, 452HE BS-TMR w3 IRG-TMR Fol Atolol 2] %2l

Aol 7h LhehibA o
2ol 7} Lhehit]

Bt FAPEE o 0.12% W9l 27}

S HT o] JA| F ol Abol o] ALEAFHT Abolol] 7|Q1E AS® ATt
a
a a a a
a a 2 -hAmmel 2 __py-=d
3.8 _.-E"i--—_i?‘*'—‘f’—
a ’J‘-
g _ -
W™ 36 b > .
E<|: b b b b b —e—BS-TMR
-a- IRG-TMR
3.4
3.2
© W D A WO WA b B B WO W WO O
LRV PO AP RS VI L MPCASRN G RN G

a9 6-3. HIFAE 71 Fo 984 A& W3
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AH o7 4% AWRAFHES 28 6-40] EF npe} o] B Alekr] 7 FeF IRG-TMR
o] BS-TMRTH.U}F oF 2.4kg ] =4 YeElY /9420 (P<0.05) zo]E H.T}.

|

40

30 ik =2

ceh g kAT

=ni -
3 W
2 2 -
= M —e—BS-TMR
g - 4- IRG-TMR
10
0
o ] o A ) | b ‘el
A e q,":t’ q,";" o\ q,\ﬁ’ \1' Q‘ Q'\ ,\P\ﬁ’ ‘\P\:" ":" 'C’\

a9 6-4. HFAIE 713 o 4B 4%ANEAY ¥ W

el ghFel A, 29 6-504 B wpsh o] FreArdEA] Foluk 3.44%% o)
obglol gt Foldt 3.48%= F ATt AA A7zt AA wg- ZAR FES Holy
Aoz zpol7k pehA] e gkth(p>0.05). AH A FHaE Al9fsta $-F2o vz
skl 7HE 2 d%Fe vAe A2 FE HolE E3 JAduAAdFA#dd(Kalscheur 5,
2006), FAIgt F 7k TMR Al A] &&F HolAl w9 ZARStth= "ol A (G 6-6, & 6-7
E 6-9) FAT ANS sbeAl s ZaE A S ok IiHoR fuwme fA
HlEl FolAlRe] Ao wWE dFe @ v Aor dEA dUenkins §, 2006;
Palmquist. 1997).

N7 5 3 WHIE BwH(ad 6-6) BS-TMR H9+#°] it 4.76%, IRG-TMR +9
0] 4.84%% 0.08% #tol7b wkout & Apolel FAIA fFoxkE flATHP>0.05). &S
Wp w2 A el vlE FolE AlEe] B4 wE ggs @ wE slog dEA 9
S (Jenkins &, 2006; Palmquist. 1997), ¥ Al A3 % o9} H|=3 HAdS Yelovg
FA TMRE] ZAbE O] W& #ol7t o]E ARl e JIs nxA= 53 o= Hel

é

®
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g ;
-:'-T —e—BS-TMR
1]
OF -a- IRG-TMR
2
1
G G G WA L GO G Gl o WS WY A8 G
AR I L I P I S LR AR ,,9\"’ ,@\7" ,\9\"' W
a3 6-5. vlFAIE 7|7 F9 99 oy g uE
6
5.5
&
30
ok —e—BS-TMR
4 -a- IRG-TMR
3.5

3

© N W) ! ‘% S A o] My B & "% el e}
AN & P o o\ Kl ,\9\ ,\’Q‘\ “@\'» “9\’\.- ‘@(!- ,¢,\

= AA7IE T FALYEE(H 6-7)9 F5- BS-TMR wowo] it 9.06%, IRG-TMR
To] 8.92%% IRG wolwe] 0.14% frolA o A4 Uetstthp>0.05). ol F ol
o

a% 6-6. MIFAE 712 F 49T K W

W Rom ARHEw, FA% FATYR
2

Z 9l tH(Palmquist, 1994).
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R Al

c

Toe QA=



—8—BS-TMR
=a- |[RG-TMR

L] o©

(36)4NS >

o

EEERRES!

ok
o

A AR AA foH Aol E melX

s
a

= HARE I A

0
oF
)

A

™, 7HA

1o

[e;
A

A A Z

(p>0.05).

—e—BS-TMR
=4=|RG-TMR

000T X 208 Al

% 6-8. HIFAIE 713 39 AAE HF Az W95
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FERAHAAMUN)E AH4oR AR fojedd wdss dde oAt 4
AT s AREA ARE Fo THEHE cuAe @] FYE B
83 gHor, A MUN s=e UAE Aste] flom 283k, 2000).

5 = MUN F%=7F 12~18mg/dl 2] ol glojoF 8=

==
K2
==
K

o4 e Parel 4 YueAtde A TMR Fol e 15.20me/dl, ol gl gtetol 1
B FITL 14.86ng/dl FES FATFORA AT Frel Wy ol oFolArn
g ogom el kel BAAM folAt A SRty 6-9). MUNS] 533

lo = o] 7}A] Q910 F&stE= WA R(L, 2000), E A oA TMRe| Z3tE FA] FALE
7F A dEgFalor #8eSitta BY)= oE s Ao Alrdy

18
- A A A n
Y r} s
[ A ’ \
& RYAVANN A
% 16 !’ L)
E A / \
E 15 I ‘h‘_ i i * 'A
2 ¢ A \ -7\ P —e—BS-TMR
E X i f‘ b/ ﬁ
= 14 H 7 A ; -a- |[RG-TMR
/ e \ "h.\
13 |+ X vl
A A

12

© ¥ O A % D A B "y N he " & >
PSP LA o\ o\ o\ o\ 59\ 59\' ..p\ﬁ" g ,\_ﬁ\"' a,}"‘

S

a9 6-9. /A8 H¥F MUN 3}

S A, AES 52 0 S5 ERaae A ARG E B A8Re
o 9t 157l olo] me} $4 20108 109 @A lkeD 88699 FUIE 389
Lol 0B wpgoR B OANY JI7 AAS AT AT R TP FU £ ANHE 2

(o]
0,
>,
o
2
o
r_\ﬁ
Z
=
o
=
ol
E
l:\:l
K
@
to
S
>
oS
>,
o
N
o)
of\
2
f
rlo
[
do
oX,
X
rulo
jus)
=

[e]
Fgow AARS +4dE 2E E“J_, %% Ao e Fk ok 0.5kge] xFol7b YERREO
o, o]lZ fUE %%é}ﬂd BS-TMR T;Lo%{%aﬂr KH-TMR Joa2 zt2y 79 oF 27,3774}
o] d
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=34
cn
oo
=
Jo
>
nd
N
[~
1o
o,
ey
[
Jo
oft
ey
<
oft
et

=
N
A

AL A5 BS-TMR1 IRG-TMR2
e Ak (ke) 30.83 31.36

F ol (A /ke)* 886 886
T Fol ) 27,377 28,343

_Y‘i
>~
=
.
k
x
=
j=n
S
@
(@)
=
©)
(o]
o
b
=
(@]
<
2]
=
0Q
@
N—
it
2

3 #H, TMR HH%HL%T—%MW 793 TMR 98714 7|Fo8 5 TMRE AFHEd W Al
H &k o] AR S ou, ol fFujf B YBAIEE 7HAES AVFE A EStHE

6-9).

K

¥ 6-9. TA TMRY 9849 3 A7H

A5 7 /ke) 489 G7H$) /ke)'!

R AL A 156 4 9HDDGS) 363
IRGAF =] A 156 2] 285

SF4 FHola 302 R 80

SF4 FFHE 266 *s} v 425

A7) 279 Tads 250

paks) 482 2] 3] 4 35

thuy 3] 275 T 205

2l 5] 282 Sgu) A~ 825 '
< 192

20104 8¢ A TMR AXAF 79 7|+
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A TMRE] AbzH] EAAzte] 2w, BS-TMR F9+®2th IRG-TMR Folite] 19 F
g AFEEZE 169 AA dEigtew, fdeA AtEHE AT 2FYe 79 98249
IRG-TMR* o] © =SktH3E 6-10).

E 6-10. TMR AF 2 ©w& BAY #u
ZAL B BS-TMR' IRG-TMR®

19 AbEATFH #F(ke) 38.38 39.90

19 AE435%(ke) 26.57° 27.37°

1d T3 AFEHE, A) 10,321 10,305

19 7% A9, B) 27,377 28,343

194 79 259, B-A) 17,056 18,038

1 4 n g At @ A (whole crop barley silage) TMR 3o
2 olgrgoteto) et~ A} ] X (talian ryegrass silage) § o]
2P e 3 e BAFE F9Ia7t S 91 FHp<0.05)

ME =2

a2 TDN kg 9 AFEHIE &3 Al

59891 w0z vehdr)

¥ 6-11. TDN kg J Al=EH] £4

9sA(E 6-11), BS-TMRE.t} [RG-TMRo]

AL & BS-TMR! IRG-TMR?

AEFH F(ke) 26.57° 27.37°

TDN(%, 1= 74.57 75.03

TDN A H=H (=, kg) 20.15 20.72

TMR A}&EH](Y) 14,616 15,214

TDN 7}4 (¥/kg) 725 734

U 4w glx} 2] %] (whole crop barley silage) TMR Fo] i

2 olerg]otglo) 1ef 2~ AFY @] A (Italian ryegrass silage) 3]+t

shw e 9 AAE AR FolA7t 2lE o H(p<0.05)

olgg]otg}o] 1t AFLEIAE TMRE 7| Z2FALERZ o83 A5, 249 Hit TDN kg9
ArEH 7 AHRPALEAE o] &5t AFHT AR, AR 2 Fued, 257Y S Al
A AAHe ghotstd olggetetolavta Fol7F AAIHQ SHat Al S w5
ol Aid F¢o] d & dLS HFE Folt},
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I A 2 8% : SANEZRES
Ald 1. FAAE ZEY A A= € A4 4 A}
D AT W 2 ug

AR =X AYYA 20%S FHrehe v

0] &3k TMR AZ7]& /N (F, vlo| LAIEATA)

& TMRS AZF 9o 24 JAws} gs

B8 e 24 A7) Sskel E 1-13% g2 wgmE AR WIS 108, 158,

20202 g Alxsto] g BAE HAASSIH.

A ol =, 2 AdelMs Al kA o

£ 1-144 H e =

gubg oz HHE FEAAEX
2 Roll Bale(d2¥AA 8 )3} Al -A(15~20cm)3te] WHE Roll Bale(13
Roll Bale$ 9] oz%biﬂ}

o

»

BETANY A
R

OFO
Oft

»

Fol =8 40%

A8 A TMR
R 20.0
) Z=uh 10.0
= 9.9
-2 4 10.0
¢}l ) 20.0
ok}t 10.0
A7) 3.5
S 10.0
o} 5.0
A 3] A 1.0
2ol 0.3
A7HA 0.3
A (%) 100.0
E 1-2. 34 TMRY %4 &F (%, TIAE 715
Ry T R =45 ADF NDF %3]% | TDN =
A3} 42.68 8.39 9.75 10.99 21.65 6.10 43.59
* Ak gk
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TMRu|7]ol A vl&¥ TMRS BULKZY-H ZF A7 H =2 A5 E 300g 2 F 35S
o, gt & Ay = AR A1EE(AH=20/100), A2 (FR-50/100), Al3:EE(F-1t
=80/100)2.2 AitE= ALEE 77 33 wHE AFste] ST T 27 AlRE
Pennsylvania Sieve(4thHE ©]83le] Sieve ARSI mel ZANSIGAL, AR AFH & =
Al g skt

BoAge Abg" wige AXAAEAA wHE 12 m® 2719 338 TMR wlgr =
Batch & 35 A4 4 Stk o] w7l vl/le 2377 @8l Auger®d w7 24
AEFS wet 77 2 loew, 245 3 HRe 29 12
el A= 507 wjgr)olt

tet 4
[l

¢

N

]

e

3 1-304 Ham vhel vRRA R 103 wighreh 163 gkl 1k 29hA] J ol
frol#]l ApolE Hel Zom yeigton], 158 wighob 203 wig Aleldl M= fro4 2
17F JebdA] 9t (p<0.05). ol 22 wigAlte]l &5 Atndnzte] wedde] v
B Jdom Atsdn. S 1A He &2 102770 1587l val g2 Jlom yexte

U 2gkle] @AFete $e 108 7SR RY 238 He Ao w Ytk tuk a7
7P PE 2 ARV "3e 4%%11011-& AZrol AegE wWol i AES Hoy {94

A= A 929ktH(p<0.05). 017451 HH%W]Q] 2AMR el wel B2 Aolrh AL

=l
ol
rlr
P
o
fr
4
L2
a2
o
fr
o
S 2
2
K
Hel
2:
e,
)
X
e
ui
i)
™~
M
N
tol
o Mo
o,
off
rlo
P
o
fr
>
|
4,

e = 2 D B o

=34
—
w
=
mg_,l
>
N
N,
=
gl
2
Hu
of
k)
>
>
Y
g
)
=
=
/2]
=
<
[N
=
[M]
®
)
<
()

1< 2¢t 3¢ 4t

H

L0E®&T  146.67 £ 6.16™  119.56 + 4.45" 1244 + 1.33°  20.67 * 5.57°
6.53" 17.44 + 4.22°  20.67 £ 5.41°

5.08" 17.56 £ 2.19" 18.89 + 8.43°

H

158 132.22 + 12.71°  125.89
20%-HIET 125.56 + 12.95°  130.44
" H £ EFHAKSD)
PP ARG M2 OE HEAE A FAAE 9nEHp<0.05).

H
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TMRe| X3ty = AR RA AR ZEIALL PR 9] A3l S ol 7] ] TMRAIZ &
A A 3z ;\{___1

ol B ddE stk TMR Az Al 99 #deE ddstr] 98 NaCl = #FA=

A AR AbRE ® 2-139 ol M-40TH(5E 40%), M-337(5233%), M-257 (5%
[stolor] Fuel= w3 20%% Fretes A sl =3k A A
IArEE @rto] AR T4 #a) AXPEA YR 1089 Mixing times AA Aot

A = 3 2-20] AAE wpep gow], el weh B3] oAl 2ho)”
ReAE BASIT 3 CV TESTE 918 NaCl 245 AAsh7] sdste] digd e
Sample& Fuate] S=Tru AR 3] AR A s oF .

—l—‘

A M-407 M-337 M-257"
k) 20 20 20
o) 5=t 10 10
= 9.9
54 10 10 10
o v 20 20 20
oFA}Ht 10 10 10
3] 3.5 13.4 23.4
<ol 10 10 10
2! 5 5 5
A1 3] 4 1 1 1
2k 0.3 0.3 0.3
H7HA 0.3 0.3 0.3
A (%) 100 100 100

McCullough(1991D)ell &3t 15298 TMRY 7 oA AE 5 E+=55~65%°]H
AL RE *}O‘FMWO AHE & i7F obiH 60% 1§ AETEFS 7
S, T 20859 AtRAdA EFa Sl dASHA YEhVe AE 2AEH] 8] 2 A
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A= AAstglon ol AR E AFIEAZE TMRO AR H = AR S & Z8hstuA

HYFEe A FYH Bee F ow Audd,

¥ 2-2. TA AIAE HAEE (B, FHE 7]S)

A L

o

+r ADF NDF %3] | TDN =

O-
2
=8

M-40 42.68 8.39 9.75 10.99 21.65 6.10 43.59 0.83
« ARk gk

2) dr42¥ % uF

A AW AmE

N
+
s

TEE G AydEE AdEHE AR AllEg A=Ay
20/100), A|2%-8(B=F4, 50/100), A3EE(C=F4, 80/100)0.2 AAits]i= AR AEE

3] whE A FH st A 16}914. ¥ 2-304 HiE ukel o] M-4079] 9= Wiy Z5E A
FAGHAR Wt & AL ARkl A Futo 2 sbEA M-2574 M-307-9k= e oAt

7b ehbE 2o® Beok(p<0.05) Ejt&o] FolAAl HE slom Rt o3 AF A
BadA @Rl er HolrbaA dFe 4 EdEIIE UEhdtal Algdn ol FE
z4e W5y gEo =25 dA8%0.9%) FHste] Az B¢ viE AlxE Ase SR
Fo| BLHFF Hi Jh5E AN F4E AFE SR EF FURE A F Joke Ao
R
T 33% 7= HFEke o] &stleHl, o FolA e s Fol Al Abolrt vEhbA] Sk
ar

S (p<0.05), MFHHE A3l ARESHA] 2 25%ToAAME 5L AA7F YEE
HrelH e H3 %ﬂ%—m ol 7F WERUAL k=Tl
W Qs MAA g HoE YERT. CViE
oA Ql Zpol7F vpEREA]

4
AR EFEE Wl

Ry
o

%0

rlr

o)

o
Ko
)

AV

)

o ot

= dE x

-

- A AR 20% $HTekE WS-8 TMR ltons HIRePHA wigA|ZPE Almxis - A

PAHE 4
- EiRRIRE 10, 16% 2 20 A mith Als A 1A= 24
- 2 9 ZA} ! Pensilvenia sieveE ©]8ste] 4 HEE AR OH, vigtAIRPE 1R R 9|3

ANNE AN
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¥ 2-3. FEIZA e Fas By (D9 »)

T A
=12
A B C A B C
H 140.58+0.83"42.06+1.22%42.85+1.15%|0.89+0.08% | 0.90+0.05% | 0.88+0.047
M-40+
C. V.(%) 2.05 2.91 2.69 8.78 5.5 4.61
A |32.06+0.98%| 32.41+0.88% |32.21+0.01%]0.9140.08"| 0.92+0.04% [ 0.92+0.03?
M-33
C. V.(%) 3.05 2.7 0.04 8.85 4.38 2.88
i |26.53+0.54%| 26.38+0.46% |26.48+0.65%]0.9440.03*| 0.97+0.02% [ 0.97+0.03?
M-25-
C. V.(%) 2.05 1.74 2.46 3.06 2.39 2.59
© g+ ZFHXHSD)
vh g AR g2 9 HAAE EAE fxE o)1 3Hp<0.05).

AR 3. FRY TMR A4 9% ol g3 Wt A7

TMRALE O o] &%= AR EA & ZxAtdE =] wigads 337 918 TMR Al
Z afe] B3 HAEge Hry ZxALER e e wUyoz A Jiébiv} TMR A|Z=A] &3
o] #AEE AFsy] 9d] NaClg FAELAR sl AERAS AAT 3 CV-TestE A4
s

A

A AFAEE E 3-17 2ol O-M357(FF 35%), O-M27(F 27%), O-M197+(51
19%)9] 372 AAsgen TUAdEAE F3] 2098 dF3tes AASAT. T4 2
AR E EE R @ulo] SALE A4S #a) AL o2 10%9 Mixing times A A *Jﬂ
e A, FA APALE Y] ALEARES (6]l AlAEure} o it wel E3Ee f
o] ARl zteo]7F A& FAMSHGIT

L3 CV-TestES 93k NaCl #4118 2AA 57 st MEZS #A|E BINOA EESHE A
2 7k Al (A 9=20/100), A28 (FW=50/100), A3 (F1=80/100)°4 3wk
ANHsE F 27N AES A% FAEAT
S o R 19%, 27%, 35%7HA E¢E &
e 719 sk AgEoen ol W TEAIYE A S TMRE 4=

(e
>,
oot
rlo
fol
1=
K
3
>,
o,
i)
W
il s
>,
oo
i)
2
,%
=
=
>,
ki
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F 3-1. 39 ZIALYA AR ] R HERE (&) %)

A8 A
% JE"JA [e]
0O-M35 0-M27 0-M19
T U A A g A 20.0 20.0 20.0
! T el 10.0 10.0
= 9.9

a} =) =l 10.0 10.0 10.0
o L o 20.0 20.0 20.0
of 2t el 10.0 10.0 10.0
Ea o 3 3.5 13.4 23.4
LS I R 10.0 10.0 10.0
3 g 5.0 5.0 5.0
A 3] A 1.0 1.0 1.0
2] 4 0.3 0.3 0.3
o] o & 9l 0.3 0.3 0.3

A (%) 100.0 100.0 100.0
% o 3
I %i— 33.92 + 0.76 26.16 + 0.37 18.90 + 0.20
z @ W A 10.01 + 0.18 11.26 + 0.12 12.48 + 0.21
% A F 13.49 + 0.38 12.91 + 0.62 14.71 + 0.58
% 3] i 7.54 + 0.28 6.91 + 0.30 7.54 £ 0.28
N D F 27.74 + 1.66 28.45 + 1.50 29.94 £ 2.70
A D F 15.22 + 0.98 15.24 + 0.82 16.07 + 1.09
a < 1.11 + 0.06 1.03 + 0.04 1.03 £ 0.04

TA AAREE F 3-13 o] O-M357(FE 35%), O-M277(5E 27%), O-M197+(5
2 19%)9 37E AAslg o SUAIL A E 33 20%% et E AAsTh 34 A
SAtg = g R @ulo] oAl g A ] AR o g 10H-9] 1Xing timeS A

[e)

AAE AT, FA] AALE ] AL 3B 3-20 AAERFe}; Zom gt mpdl Z3HE9

E3F CV-TestE 913 NaCl 45 AAst7] 9t &S A% BINOA EEH= 4
2zt AR (d9=20/100), #1282 (FH=50/100), #1332 (F1k=80/100)°l4] 37k
AH 3kl F 279 AES A% 483

HoAge a9 2IAAYAE AL o) TMRAMRS] =% 19%, 27%, 35%7HA &3

&

a2
o= &Y 2EAALYAY TMRE
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TA| MBALRS $ES 19%, 27%, 35%=2 a|ato] M1E2E(Myt 20/100), M2EE (5
MZI= [E 2]T Zo| LIES

Bt 50/100), M3Z= (4 80/100)22 HotE Atzel HE 2
= Z0| O-M357Lf O-M27FolM= &

b & |2l Xto|7} LIEFLEX] U2
o{ O-M1970lME Fel&el xtol= SiUCH (P<0.05) J2{Lf Wt =2 M5 ALESHA| &

|10

2 F& 19%7ollM= HEHF(C.V) Ao|7F 2&EH=Z =7 LEtRCE
¥ 3-2. 38 ZI¥AIYE R TMRY FEFF BE 9= £4 (&9 @ %)
o] =
A 2] T .
A1 (A) A2+ (B) A3EE(C)
0-M35 x1.04 £ 0.03" 1.05 + 0.05% 1.01 £+ 0.03*
C.V(%) 2.88 4.76 2.97
0-M27 1.00 £ 0.03" 1.03 + 0.03 1.05 = 0.03%
C.V(%) 3.00 2.92 2.86
0-M19 1.14 + 0.09° 1.13 + 0.01° 1.06 = 0.04%
C.V(%) 7.90 0.89 3.78

« Bt £ EEAAHSP)
a, b 7t=2<d A

2) R FIEARAE A TMR AFEH| & w2 wigtay) A+
R R e

AR ¥ AL X ] TMRY AR & & wdadrts Fyelr]|9ls] ¥ 3-33 9]
AR X AFLEAE 20%, 30%, 40% A+E3t= 3709 A AR (B-U207, B-U30,
E e Ago] ALE3s13.
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E 3-3. AR TIALEA A3AE w2 AR G )
. o . 2 3 T
B-U20 B-U30 B-U40
% K g 20.0 30.0 40.0
% 2l 25.0 15.0 5.0
% T T 21.2 21.2 21.2
o ) 7 17.5 17.5 17.5
A 2 2.0 2.0 2.0
! = u} 6.5 6.5 6.5
s g 6.0 6.0 6.0
A 3] A 0.5 0.5 0.5
A = 0.5 0.5 0.5
< ol 0.8 0.8 0.8
A (%) 100.0 100.0 100.0
%) = 3
T B 25.53 + 1.90 31.42 + 1.62 36.21 + 0.33
=z v A 8.43 + 0.16 8.08 + 0.36 7.89 + 0.14
% A s 2.54 + 0.19 2.47 £ 0.15 2.77 + 0.08
% 3] %i— 6.91 + 0.22 6.98 + 0.21 6.31 + 0.13
% A S 19.63 + 3.18 14.39 + 1.77 11.10 + 0.23
N D F 42.37 + 1.79 33.76 + 2.17 28.27 + 1.31
A D F 27.26 + 1.11 19.36 + 1.36 14.88 + 1.00
a = 0.86 + 0.07 0.92 + 0.05 0.99 + 0.05
Al AHgE HRE FIEAL A= v FRo] F2(FE 65% A%F) om 3
AomFy FYgste] A& em 379 AEHE AEBINoA EEHE A= Al
F(H9=20/100), A2%E(FH=50/100), A3+ (FRF=80/100)2.= 3o 7zt Hzd 37)]9]
Samples A F st F27709] Samples At & A= HH AA ARRZES F
W3tz W g3e BAs9
A ARl A E 3-37 Zon A Sample] NaCl 418 E3] CV-Tests 4
Al st Sd .
2) A+Ax 9 nF
SN APALRE FRg o AMEEHS 47 20%, 30%, 40%S AMgdte] wiga o] m A=
S orolr 7] 9Ete] AAER = A= F 3-49F Zo] e B A E FHe
AbEEFol wigta e [ TS FA Rv FoE YW on FA AFPAEAAE FEo



2o mEuk 7o BalBoll} B A o] &3kA] k= o7 7l = Aow Y
B} TH(P<0.05). ofek vl d WHEASFCYV) FX7F dASA fFod o= g FRo] =
& BAE 7ol FA] Abgo] AEe wig QAE ZFol=dH g0 o2 ot
oA Ao A ®i=nlel o] Ay ZIALAYAE 40%7HA AR = FUE Zlow
Ay S0 wigE RS Folr] el FAakE Fo Fio] =8 QB2 FA] AlEEE
Aol AEe] FANE o=t ulFAE HoZ ALz HT)
X 3-4. ARY ZTEALZA Y ALY & WE G £ (2 %
o3 =
A ] T
A1 (A) A 272 (B) A 37 (C)
B-U20 %0.84 + 0.07° 0.87 + 0.04% 0.88 + 0.11°
C.V(%) 8.34 4.68 12.56
B-U30 0.94 + 0.09 0.93 + 0.03% 0.88 + 0.02°
C.V(%) 9.58 3.23 2.28
B-U40 0.96 + 0.07° 1.00 + 0.02° 1.01 + 0.04%
C.V(%) 7.30 2.00 3.96

* o + TFHZHSP)
a. 7t2d M2 gs 9%

Ag 4. £ 2INLIA) AYRE
D Ay 2 g

NE
i

3

A= BAA G922 9w 3HP<0.05)

EX e

=

TAAY A 20%E 5= HSTMRS Aze w w)gha7hE

e 27

7] flste] & 4-19] O-M357-9F &2 wjH = A}EHH{?}/\]Z}O— A(10+), B(1534), C(20+%)

o2 g Azxste] At 2 A A= AA
S o] g3dle] FES 35% AIETE HAS

A 2% 8 (FHk=

5] (A
=80/100) 0.5 -iEste] 33 whE iH%‘c‘?Poﬂ &

rN
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‘%‘l=20/100)

A o s

2770 9]

AN O
Qa2

AArE Atk (17 4

50/100),

Roll Bale(&L¥A1d ]

AT TMR

Xﬂ T'__‘——v(-o‘tﬂ_
Z+7y 500g%  AF s
1 #=x)



AFA 4-1.ennsylvania SieveE o] &3 JAFF AA}

¥ ~

2009712715 19:11

3t Mot = Aok 4742l AT FIE HE Augerd Mixer2 A3 Fol= MEE ZH0| 3%

=

dieks w2t 8707 Helen IMEZEs Y 1232 5001 iV E ALSSHIcH gt

TMR SZollAM AtSsts Bl E7|2M tiEt2l=olM JHE Bol ALEsts "EfZ Z=0
HUO MHZ|s0] A= Aolch

LA

) He] SxAML A A wdg FH|ol A R FIEALEAE &
D ZIAL AR e A A wdHE 33 Ao r Fueses vE AF A9t
kol 5] 9lt}. Pennsylvania Sieve AAFAI} 1, 27 Alo|A FAaA 5242 2Fol7} LA SA
o AA] 4t A A= 7&3“’] oAl Zfol7t A& l-‘;_oi L ATHE 3-5, P<0.05).
JAA77F 2 4 Aol Algte] AdFE A ' Aol F3o] YeHEd 1683 %

o Wigel Aty PPN Yuel AdeAck: 2 Ho® 158 ol 208 shrte] u)

3;

ol Aol npgA e oz AR HEY oA dHtygow o FIEAMAEA| V) HHE FE
Al gl Bu} stem® A7 A= Ao Aow dAdHY. 389 Stem TAE 7}3—0111:_ =
BB 7oA & MAEA = AS YEE=E HrHo wjdAzte] o 83
[e))]
2%

i &,9,

2 vehils W ARds @ 5

¥ 4-1. 38 ZIALER Y wiFA|e] mE IFF HA (29 2
_ % 7 o
AE 1t 20 e =

AC10E W) 122.67£9.95° 214.22+7.58° 78.22+14.71° 78.00+25.18°
B(15% wl&)  127.33+5.83"®  216.894+8.84"  88.22+10.51*  62.00£13.19%
C(20% wgt)  132.44+8.71° 223.5649.15°  86.67£16.52*  48.89+10.11°

- P £ EFHAAKSP), a, b AlZE AZ 92 HAE 544 FoxE 90 gH(P<0.05)

- Pennsylvania Sieved™ FHAHE o] &
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2 ol FYH AE 7
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W FolA YR A3

L317] o8& ZAow Holw 208 HEo| uj

=3
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44

ks

T aEH H@o|d #

Alg 5. A AARFE(H R,

K

S

ol
HH

g

1

19, 2719 Rol
7]

-3

Z(LM
Fol(LM-F21)

5|

= 3o

9] Roll

st =dl, 270
2%k A A

e

& $E Roll 47)

=
=

KeR
-

712l Roll

e
33

270

=
=

B
—_
o

2ol

Al

il

)

A L (LM-F2), 270¢] Roll&

5|

Fed A (HM-F2

5|

(HM-ZF1%H), 2709] Rolle 2% A A

o2 By

o

2%k A Ay

A
T
9

270

=
=

w2 4 Roll 470

§}

23

.

B
o
X

_Z__l
i

A 3}

NRFEE

-
L

tef H

3|

(LM-=1%h)

2009 89 5YURE 129 747HA 470€

A2 Ente

A
T

Al

oS
-

199t} Roll Bale

S|

71(32 9 HB300)Z AlA]

(A1 -1 #%)

TEALLE A B
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2) AtAdx 4 uF
O 39 ZxAFG A
T ZxAAYAE HRYRT v ud dRolld FA7F AL EH o] Roll Baleg W=
AR R AEH g F3ke] H8 Aolges AL F5T = Yk vty o g o uf
2} Roll Bale®] FA7} x}ol7}F glov) B Ao AbgH 38 ZEAA YA = 7o) 50% #
A= 450-500kgS FA8G o Audoz Hre ZIEALLYA] = Fi0] 60% °]dd
o % Bskal 450kg A9 FAIE Zral = AS=E FotE ). o= Roll Bale A|ZA] A
HEut 8o vluwd FEF3] 8% g F37to] Hof F71E HA sFstar Jgo]
Hoe AFE S ouita 3 4
¥ 5-2014 HEupel o] o RIAAE A= FHIAO|Y AR B HluF folFHl
FEAESF gl Ao® #AAFHJAG.(P0.05) oel LM-319 B3 1704 BaA| 7o) A
TE Az SRl #gasts @] #EHEG o o= Z¥AAEX HI Al AR HUE
ZTH o] At AL W Ao R AR dY
¥ 5-2. 39 IIALIYA Y FERHE 54 4 (2] : %)
Ao d oA
A g =
8/5 8/25 9/14 10/5 10/26 11/16 12/7
IM-31g  49+1.2  50.1£22 50.6£1.8 51.843.5 485444 421435  46.3£3.8
a a a a a b ab
IM-31 444438 41.7458 426446  44.343.2 432455 415471  44.6455
a a a a a a a
IM-E1% 494409 458459 457444  47.841.3 509428  44.8424  483+0.7
a a a a a a a
IM-Z1g  50.141.8  504+1.3 51.2435 510422 49.7449 486426  50.643.1
a a a a a a a
IM-Z2  51.040.8 50.0+1.4 50.543.3 50.3+1.1 49.743.7 48.7+14  50.0£0.9
a a a a a a a
IM-Z2 503414  49.3+0.6  48940.2 49.840.7 51.3+2.8 481436 51.0%1.1
a a a a a a a
* J + EFAZHSP)
@ AR ZIEALE A
AR TIALYAES BAEHA FA} AlZFe] 3545 FFo] Aol Fojus AL &
oto =z ¢l 3 4 et o= HEa e Bale ZYA ©rid] Ex| ¢row &3 WA=
dz AZ4EE Algd 7Fx7F 3438 fdade Ao #ds 4 Qi ARy &Y XA
e A wey By FAZ AA yrte 4= 39 Roll Bale 5829 WHo] 233k 7214
O RS ZHA i Ml AtH 4230 uhHo] Ay A|AFojof & Aow ok (AR
5-2 =)
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AR 5-2. B2t AR E Ane AAdeA

ﬂﬁﬂ/ﬂ[/lS'lEiU] < > i ; e009/01/13" 12101

¥ -37. M IAARA Y s SH HY (9] %)
A8 o =
A 8/5 8/25 9/14 10/5 10/26 11/16 12/7
HM-F1¢ 654489 685%11.8  69.1£7.8 70.516.8 534467  55.615.8 66.819.0
ab ab ab a b ab ab
HM-31¢  61.8+£10.2  61.049.5 64180 616890 59.3x174 53767 63.2%£10.3
a a a a a a a
HM-52¢  67.84106 559+1.1 57.5%1.9 63.5%7.3 52527  52.4+£3.6 59.446.5
a b ab ab b b ab
HM-E2¢ 6224102 623%£109  63.7£7.9 00.5184  54.716.5 58.5%1.6 61.43+86
a a a a a a a
[M—&2%  53.6£2.6 604£1.7  60.7£2.9 59807  H42t74 574+£128 614164
a a a a a a a
IM-F2¢ 559412 651484  61.9489 63.9£7.9 514+15 480155 59.3£3.0
abc a ab a bc c abc
IM-31e+  627411.1 575412  581+£1.3 60.3+4.2  485+14 50830  54.4+3.2
a abc ab a c bc abc
IM-31gt 6084109 6824109 6874102 59.7439 631147 534465  56.3+10.6
a a a a a a a

« Pt + FFHAXHSP)

FE 5-304 Hizukel o] F1d Hyteld} siojet: AAER Zpol7h wow FiEo] B
U A2 A B AEeks dAflel frelARl Aozt wol dEves RS = F U
th(P<0.05) a8 Fog Baoly AFE Fog Bk I9A 7t AEE Ao]E Holet
AAE o]l Fadte ok FEHsE fls 7R WEgs] FEYeE d4e ' o5
o, AGE F1d Bl M s fFol Al A glo) stvlgke 2709 7 B o] 3HAs)
= AR yeided FRaA2 sl o] fio] HaskE A4S Hols oz e
Wk wEba F29 AAE ShE Tl EaS stE & 24l flS 3oR Holu sl A
HElHth FEo Wyt A2 Aow yewkow Frels AR FRwste] Aok AA o
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AEY 6. FAAIEZES] V|34 HuAY

D a0y 32 e

ZUYA EAA R AR 7|5AS Hwely] Yl B AFS Sasgdon B o/F5A vl
A3 20119 5¢€ 9Y9RE 239714 1597 28 g5 841
A RS- E”Oﬂ"i *‘/\loPoﬂE‘r BB 12~147L98 o] AATL-Z 37) i}aﬁL 3ukE o7 7} 4;}

= WA ST 28 71HE
AR e HAYE Feldaor 1) AUTY F A 2ARE BadA Felstel 15
AF AFS P PHoR APt

2) A4 g uF
E 6-104] Heukel o] AFellA FrE|el RG] MlaolA= dEAdFZel IRG7F 9
o7 wokon Bye Ty IRGAIAME IRGZF ol d oz Ehth(P<0.05). T8 CT9] &
dat Fuele HaelA s se] ZlEAe] 3 o yEyst. ditgos Jue no
= et 3oy IRGZF 7130 $-573 Aoz YeEion FAAEAES] 4 ol4E S
%

o] £11 7|3 Aol £& IRGY o] nlghz s AlgAE R HuE

E 6-1. TAAEZE 7154 A7 AAF ol %. kg
T T T(%) A ZFHke) A=dH % ke)
B 60.2+3.1 325+ 7.6 129.0+ 7.3 "
AT IRG 71.5%2.2 493+18.5 140.3+13.7 ®
el 63.0£1.7 331+ 7.5 122.7+ 6.5 °
BT IRG 71.5%2.2 4614+23.3 130.9+ 4.5 ®
Rl 63.0+1.7 437+20.8 161.4+ 1.3 °
o R 60.2+3.1 255+23.4 101.7+17.1 °

IRG= Italian rye grass. P<0.05
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Sy YIE Felss 2Rl Aud wel welst Al tehgor] ol gls) SV
el WMEEe] AL o Urhgth ol RGeIA o] ol 53 AshAl vehskon
77k Folats aEtlAE X ABHA Hol

AE 7. AAZE TMRAAS 3 SAAIEZRAES FAA v
D A7y 2 ys

20109 59l AabE BAXRAEEY, JRd)) A5 FE5712 o] $9 2R F
548 AE7]F2% TDN 2 RFV rﬂﬂ] AARE Brketr] 918 Aotk 20109 At
7l S #E 2R FAARRES AES BHY F AT #8598 HS e
A%, TDN, RFV ¥ @712 A&t 24eiglon, fEwU oktel Ao)7} 9l& 4 9

o} AgrtAe QuHow et

5] TOoR Qg Abm Aujd A A
Ha e dom ASHQ FATE ddsan gtk 2007 o dRt shretk=
U7HAL 1708/t A= 2RAZHA L kgD 2509 oA A s Ak Ak
B ke'd 1209 FolA AdE g AFoes 2010d% ol A3} Hlwste] 2010d%E o] F
A =l 2ARTHA Y] Feor ] Iuish 2ALETE AAldo] e Aow EA4Ha Q.
% 7-17 & 7-2]0A HEiwbel npxix R Augel sde] FEHdxy vl aFe} vl
g 7FF0] AFeA YeEhdar 9o ked TDN 718 mlalol M= HAAdo]l &

A&
Aom AL )

& FARTHG/DF 7t =2 7A)*
ElH Al A % 374 490
EE IR ES 256 348
EfAFrER 242 338
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® 7-2. SR AR £Y AR AIRAEE

AE715(%)
5 T T Zchag NDF ADF TDN
EtI s b 13.00 5.1 75.4 51.0 43.7
R 67.41 7.1 67.4 32.0 63.6
39 68.25 7.8 68.8 42.9 55.5
olgrz|Qteto] 1k 58.30 10.1 55.3 32.7 63.4
T4 E] Al % 11.01 10.4 64.5 37.4 59.5
AR Feeldx 11.00 11.0 72.6 35.3 60.9
= Bty ) 10.84 5.2 72.2 45.2 55.6
¥ 7-3. ZAIES 7AE ¥ TDN 714 H| AE715(%)
=5 (%) LE7M (k) HEZM4(kg)  TDN(%)  TDN7}4(kg)
4 H.e 67.41 120 368 63.6 579
39 68.25 120 378 55.5 681
E| A A X2 11.01 490 551 59.5 926
ez 11.00 348 391 60.9 642
EfAFrEZS 10.84 338 379 55.6 682

SR Fdo] 2ARS Rusudets FEEES 2R FAYR FA JoiA &
s

[e} R
A 2ARS HEaw dn o] Adeln), AdHeR 9 ZAR Aol 109w W@}

>,\1 JHU
X
j&
ot
o,
g
2
X
=
fru
Z.
)
)
s
pIv
rlo
BN
>
ki
o
[
o,
of\
ko
rok
BN
>

th NDF @3¢ o} BuAnths Fold 7sgd e 77 mEe] Fuli 2AE 4

Akl 9lolA NDFE ZolA] Aakshs 71%e] Bad ol
AgHon ZARA TDNe zgude o7 9@ Zo] ole 4o AR 3
NDF7} whe 7154o] £& ZARE 97] 9@ solnm oo Wa AFHES} o] Fol o}

@k ol SwelA FUa ogeletelel Tetat YRy sHuT 4 Fde AR
% 4 9
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X 7-4. T AR Y 2AME Y RFV A9 7140

B 75 AEA pomey DMt Reve REVEEZE
s at Bk - 49.17 1.59 60.6 -

k=) 368 63.97 1.78 88.3 417
koAl 378 55.48 1.74 74.8 5.05
olgre|etetol 1t 382 63.43 2.17 106.7 3.58
T E|HAI A x 551 59.8 1.86 86.2 6.39
AR Fadx 391 61.4 1.65 78.5 4.98
BT 379 53.7 1.66 69.1 5.48

*

DDM=88.9%-(0.779XADF%)

#  DMIGAZ9 %)=120--NDF%

wix  REV(G A 2ALE7FA]) = DDM < DMI + 1.29
wrxx 1 E7HA/RFV
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N

A4 AFZET A FFFE % Als =A% g 2239

1. Al 1 AEFA (FL A AAZRE AR B4 Al871x 71 2 9
AAFEZZ2 a3 e, FEYEn) A A dist £ 1F 9@ TMR ZA|

=
A A JFs FE

FAB= vhel o] Aol FE WbEEEolA AR L A A A 9uE A
A s7kekel k5ol &3k Aeld, aglal beea Fibe Al vig- Ta3 ddS Foh
ofo wet 49 A I R(EEEFALE, TMR)] A e

3
A ek Abs e Folgte] SHEAT S, ARE wEA
of wE 4 B At ol&Ae] JAEHoH, FAl tiAbd AW dAdo] A
()RR A EE a3E BP9 (Nocek 5, 1986; Harrison %5, 1989; Kellems %,
199D). =A% ol AlEZRES o] &3t ¢bd wighlaxs o7t A A=
aE AR bh A a3t lsol S EHVIE(l'E 5, 2003) FH
TN E £AR F(2000)H e FAGIH|7F AA Fhe-o A Atgol8Ad B &
A= = ol&HY AHu AMdYAE gl &
Z

04% 520030 o8 HHd Mg 7
i

i

Aol M A, 1
2002)% FA&(EFHRE T, 2008)°] o 2z %

4
A7k 2AbEo] AR o4 SWeA AL A3} Yol BEHE 3
A

@, ol ATelAE 1970dt)e] Ana) 5 57 AndEe] Awd ARl g A7l
QA AT WA (Burgress 5, 1973)7F 9lom, we AdelA Fol Al % @ fAE5Fol
s ek B Mowatsh Slumski, 1971)% 9th B3], ¥R A7} 255 Ay
A QAT 5 gt duAgeR AFEAE AckFisher 5, 1972). 2000 tho] S0} =

M= FAR(ER) A B ool go] AL, Fre ApdeAe] A=A 7R 7}
7] AT 2YE S(200002 AA - FobA] 4075 R He SA "aEolrt A
A3 AR o] 84 B Sdd A= 2dE °l =
o] Abs #d Folgol Hls) A" &dE EAvkal Basginh o= FEAolal g5
Ao s sk AIE arE A 2dANE ARt Y Refe] kst o] gl wE vo) B

= Aow A
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A e
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of tH

=]l O
-

647bA AA

o

T3pA| o]t ofel],

52 jn vitro % in situ YW
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B!

—_
110

iz
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iy

= Uehstth AR A €]

e

0
3L o

2 AR AN va

Fd= B3k T CNCPS WijelA sl o]

3

AL A 2A Qe

1
s

SheFell A

borate buffer= 7}

e

242%2AX T72.2%7F =°l+

BT} 2.83%2A 64.5% SAFERQoH, o] g

3

bs

o

AR 7} 3.05%%2A4 43.1% =2

Fod

Al el mls

Z=

o] 745 Ad g A
2.74%Z X 58.9%7F Zol&

3

= Ut 24
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[e)
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o 7
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-

Fof A om o] g&o] u

S

ole] m

s

23 — 24%

raF

ADF

& @ 67.7%;

B Abde A,

3

bs

e 2l (

FEYol FdHlz dWd 5 7] vl 2

- 173 -



o= B

TH

o Aow won v 7HEA
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o} ¥ FFA AARA AN A Aol

e Al A o) ARA 71

1

TMRE] Ab22 7}

s

gAE o] &

.
S5

AR

MIGE

S

2] 22 Alad 719} o] 8S A

B

so] of

=
S

& A A=

A as o=
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ERk .

a8u FQ AR ALoEA HEE EE FSE AMLIYAE o]&std AT TMRS 7
Ao Foad A, FEAFe] B2 A4IAd AFH HRIAAFAE B3 AL A
TMRS w98 &olA SA37]9 v F7]9 FARFEE)7E 5713 A4(@d 7-2)34d A
Bo} ta F39 AFHAY 7-3)2 BT BYPAIETO] HlES] o] N3N ti L F
A&ES B AL dAZ AMEE]R] TMR F9 7049 AR AFHAFe] tdid EJEE 7-8)
YEoZ AR oo we}t ol “FAARREHEE ¢ H3Y) AFdEA TMR 59 A
AATAE AA &9 AlgEFe EE'H Zo| §A47I¢ S AVY Fo& JYA(TDN #
Zzoizd dHE tdir FTHA B ATFdA4Y FAERT $47] £ ¥SAY Y FAFS
i F7HAE eVt e AeE B,
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O A EZAE(EEY R B35 AMLEA TMR 59 A A3EAE

AA -9 AlEFe Bd

I
3 6~12 ML=
Z3 Pt AFTAL, ke 0.65
TDN 68% (A= 71%)
TMR S
guz 9 s R 13% (A& 71%)
AlLel S ZNMA
]’EE]X] TMR Mg 2ol Ho]_tg X}‘rr A =1
TMR W AFLEA] : 40% (FoARE 715)
DR AFHA A AlEE TDN 9wkl ghekuvl A7) 396 9 296 g da.
2. ¥ A7
3 = 13~18 /MU=
2% A 9354 ke 0.93
TDN 0% (= 715)
TMR Ep——
Ay 2 Y5 Z ke g 11.5% (AE 715)
Aol AR
}4d2lx] TMR e Sofur A A2
TMR W AFLE#] : 30% GFolAdel 715)
DR AFHA A Al e TDN 2 g ghknc 747k 19 2 0.5% FdEd Z A,
3. ¥& 271
3 19~24 7N4Y=
ZE Yt dGE5AF, ke 0.85
R TDN 71.5%
Aue 3 Fed ek 10.5% (A& 7]F)
PR AR
}4d2) A TMR e Sofub A A2
TMR W AFL A 0 20% (FoAE 715)
"R AFA A AEE TDN $HEFHTh 05% HE¥EA Fa.

1. ¥ F5)°

g 5 25 /ML= o]F Z3}AI71A]
53 Hd dISAZ, kg
TDN 72.5% (A= 715)
TMR Bl &) = =
Fre 4 sy Fez 10% (A& 7))
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O TBARANEE £ FF5-8 TMRY HIEEE oA

1) F% 19 35kg HIfF(FAE 4%)F A F-+-9-(630kg) 8 TMR

> PR AMLFA AME - 4l

B %, DM 71&

FrE AMdE A 13.15
E|BAI 2 5.27
Aul A= 12.64
Iz 7.79
HEHZ 3.34
e 2.15
THA 7.05
B ST 5.10
B3 A4} 0.77
FEUAR(E ) 42.74

A 100.00

gL FE(%, DM 71F)

DM 56.91
TDN 76.60
CP 15.47
RDP 9.59
RUP 5.88
EE 4.68
NDF 39.88
ADF 22.82
Ash 7.50
Ca 0.77
P 0.38
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2) 93 149 3bkg HIF(FAE 4%)F F-79(630kg)& TMR

> Fre AHLEA AR - 92

45 Al %, DM 715
AEE AL A 12.73
LAz 11.50
STrsdela 7.58
o 3 14.87
2 ) 17.84
sH4 14.95
o 5wt 3.93
F7gut 4.58
2 1 1.49
39 2.97
XA 1.31
434 0.94
2 0.16
"I EREL A o A 1.24

= A 100.00

Fd2 5%(%, DM 71F)

DM 65.04
TDN 75.04
CP 18.48
RDP 13.52
RUP 4.96
EE 6.70
NDF 39.73
ADF 21.41
Ash 7.82
Ca 1.14
P 0.62
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3) F2F 19 32kg HF(FAE 4%)F F79(630kg)& TMR

> Fue AL A AME - 43

48 Al %, DM 7]

AEE AL EA 17.05
A IdAZ 12.94
STFEg 10.23
o) 19.99
21l g 12.34
T 12.50
e 4.44
T 2.49
o) 1.83
BERA 3.93
434 0.91
214 0.15
v ERTl v o A 1.20

A 100.00

HdAL FE(%, DM 71%)

DM 65.60
TDN 68.38
CP 15.75
RDP 10.65
RUP 5.10
EE 3.71
NDF 46.44
ADF 19.84
Ash 7.60
Ca 0.77
P 0.38
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4) ¥3 19 32kg A7 GTAE 4%)F ) 21-9-(630kg) & TMR

b hojati AR AL

48 Al %, DM 71&

o]l 18t x At A 16.40
Iz 12.61
ST 3.95
ST 6.23
o 19.49
2l ) 15.00
TH4 12.19
o e 3.71
T 2.00
o) 1.78
EEA 3.83
23] 4 0.59
2 0.15
H]eFF | ] A 2.07

Z A 100.00

P FE FE(%, DM 71F)

DM 65.21
TDN 68.49
CP 16.04
RDP 10.08
RUP 5.96
EE 4.38
NDF 45.18
ADF 22.19
Ash 8.19
Ca 0.77
P 0.40
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=3 100% 24
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3)
Al
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129 AT

5l 1. AR AE AL e x 9] @iz B3] 2 horate-phosphate buffer 323°] in vitro
a |

4. AA 35 HF A7]8 X 2 398 silage TMRE AW o]-8A ZA}
5. AA 3¢ vS F7)8 FHg 2 59 silage TMRE AW o] &4 AL
7. 39 AMS- ¥ A7 E HS F7] AFEAE

AP E AT
6. AAl 3% B8 578 FrE D 59 silage TMREO AW o] &4 ZA
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