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Nutritional study of the dietary rurhen-degradable protein and
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SUHEIET R

By WCPE  ®CPE
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HEMMBAR Bl 914£05 90605  0.258
AT ERY 3% 1827+£25 180.0£25  0.420
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SR A3
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AT 91326 89426 0592
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2.3 RERBALAEr, AR T B, BRI UMK TRAIZSIT AR E., RSB, BIW

EHDG
BLAr HECPK ECPX P-value
BE ABRPE A ke 1062+1.5 1085+1.5 0.277
BB T 85 ke 199.6+ 1.8 2007+ 1.8 0.644
HBEE TR ke 3563 % 1.0 3569+ 1.0 0.689
DG (RAERHEA) ke/ A 1.05 +0.02 1.09 + 0.02 0.125
DG (Fi#7) ke/ B 1.03 +0.02 1.05+0.02 0.647
DG (T H7) ke/ B 1.08 £0.02 1.12£0.02 0.111
BN FERBA AR cm 93.4 + 0.6 9424 0.6 0.370
HIEAR TR cm 110.5+ 0.6 110.6 £ 0.6 0.872
B TR cm 126705 126.5+0.5 0.717
1B ENE e/ B 0.14 + 0.002 0.14 + 0.002 0.898
“FoEEiE SERERLARE cm 96.9+0.6 97.7+0.6 0.318
BT TER ca 1140+ 0.6 113.6+0.6 0.594
HEARE T iy cm 1302£0.5 1299+ 0.5 0.664
1 B8 inE cn/ B 0.14 = 0.003 0.14 £ 0.003 0.924
EATE PR cm 242402 243+02 0.590
FIAIRE T hF cm 31.8+02 31.9+02 0.588
L TR cm 41.0+02 412402 0.736
1 H g cm/ H 0.07 + 0.002 0.08 + 0.002 0.096
iR RERBRLARF cm 274+ 0.2 27.7+£02 0.345
HIAATE TR cm 348+ 0.2 34.64 0.2 0.532
BEIR TR cm 424+02 423+0.2 0.668
1HEINE cn/ H 0.06 + 0.001 0.07 + 0.001 0.552
A& R AR cm 304£02 30.6+0.2 0.589
ATERR T E cm 37603 38.0+£0.3 0.238
HEIRE T B e 46.1 0.3 463 +£0.3 0.578
1 HEMmE cm/ H 0.07 = 0.001 0.07 £ 0.001 0.193
4F0E  ERRLARE cm 16.8+02 16.8+0.2 0.937
RTEIE T cm 213+0.3 21.9+03 0.142
HBEE TR cm 275403 272403 0.562
1HHEME em/ B 0.05 £ 0.001 0.05 £ 0.001 0.852
B PR B 2R R cm 123%0.1 12.4+0.1 0.948
ATERE T IS cm 14.4+0.1 14.5+0.1 0.462
BT cm 17.0% 0.1 17.1£0.1 0.551
. 1 H8hnE cm/ H 0.02 + 0.001 0.02 + 0.001 1.000
Bt PERER hakr cm 1062+ 0.6 1069+ 0.6 0.355
HIEARE TR cm 1324+ 0.9 131.6 0.8 0.442
HEE TR cm 1623+0.8 162.4+0.8 0.923
1B 8NE en/ H 0.24 + 0.003 0.24 % 0.003 0.150
LSM =+ SE

Dedmennfalis : QOR B
DETHAGE T B « (AE200ke B3RS
VBT | (FE350keBERE



#2.4 HEREERSODM. CP. CPd, CPu, TDN. MEER &, {EERCPERMELL., BX

UV h s
Bi{ WCPX B CPK P-value
DMIEEE BB A5 ke 1,374 + 24 1,347 = 24 0.205
AITEA ke/day 4.54 £ 0.09 4.51+0.09 0.236
% kg/day 6.75+0.11 6.91+0.11 0.785
DMfE#IhEE  HRERHIE S ke/ke 0.18£0.003  0.18+0.003  0.892
ATEA ke/ke 0.23+£0.006 023+0.006 0.896
3 ke /ke 0.16+0.003 0.16+0.004 0.662
DM E L % 2.62 +0.01 2.63+0.01 0.800
CPiE & RBRYMEE ke 177 + 4° 202 + 4° 0.001
HIEA ke/day 0.64+0.01* 0.73+0.01>  0.001
%4 ke/day 0.83+£0.02>  099+002° 0.001
CPfA#IEheEE  RERHEAEE  ke/ke 1.43+£0.023° 1.26+0.023° 0.001
EIE] ke/ke 1.62+0.044*  1.42+0.04"  0.001
% ke/ke 132£0.034%  1.15:+0.036° 0.001
CPafElE BRI AE ke 118 £2° 127 £ 2° 0.001
EIE: kg/day  0.41+0.02 0.43£0.02°  0.002
I kg/day  0.56+0.02 0.64+0.02°  0.001
CPufilrE  HEBRHIMEET kg 58+ 12 73 = 10 0.001
AT keg/day  02220.01 0302001  0.001
% E kg/day  0.2720.01° 034=0.01° 0.001
TON#EEE RERHMEE ke 9613+ 17.3 945.8+17.3 0.516
BITHA ke/day  3.27+0.06 3.27+0.06 0.684
= kg/day  4.70=0.08 4,82+ 0.08 0.285
TDNEEIZheE HREREIM S5 ke/ke 0.26 + 0.004 026+0.004 0958
AT ke/ke 0.32 = 0.009 032£0.009 0911
%E ke/kg 0.23 + 0.005 023+£0.006 0.724
ME# B BRI S5 Mcal 3,476 + 63 3,420 + 63 0.516
ATEA Mcal/day  11.8+0.22 11.8+£ 022 0.684
# HA Mcal/day  17.0£0.29 1744029 0.285
CP:MELt ARBRHEAst  g/Mcal 50.3 58.1
EE: g/Mcal 54.1 61.8
%E g/Mcal 48.8 56.8
LSM -+ SE

BEFERTEHEEZEDY : P<0.05
BEA : 90 BEDBIEE200ke =T
#%E . FE200kehH350kg T T
ME=TDN X 4.41 X0.82
BHIE CP RAReEmWER (P =0.111)
ERLUE, AROLREBRIMEZE L DG ik,
FIFE LR E L 1.0ke TH o 72, EEM 350
keilZ LB TORRERLIUTERED 1
H¥S7- 0 #nElc >\ iik, BRECEEE
D bhRhot,

REBRHIMIFFIZRBIT D5 DM, CP. TDN EH
B BIUFARDEEF 24 IR LE, @K
@ DM R EIXE LA THot-H, CP

EEEIISRE T CP SRS INTE CP
X235 CP KIZEE_TE L oz (P <0.01),
CPAEREIIHHBIBNTECCPEREL (P
< 0.01), CPufElEITRTEIZBL THE CP
KTEL igof (P<0.01), DM EREIZ S5
¥A CPiERE., CPdERE. BLUICPuE
MEOEIEL, &4 E LERBRERNOE
SEEIIFE—H L/, DMEREIZED S
TDN fEREOCESEEE & baTi 72%, %




i

B 69% T, & 2.1 IZR L7=fAEERE o DM th
TDN%IZ Eb~NT 2% < Ap o fr, UL,
HREMZBEU T, FEL—BEORENR
HEHE SR SUEBEH--vTh 3, &
BHIEEZE LCFARSECS L DM BL W
TDN EEREY = OBERE, mREEIzE
R ool CP ERENAY D
BEEIT, B CP EAE CP RICH_TEX
-7, (P<0.01)

2.3.2 SRERRGE

BIEREOHFEEE ORREER 251TTFL
77
AEEREOCTEHBAEICIRBOTHREOIE
IR, $EE DR, R &¥ 54 U TEIZ XD
EIZEfE & RER U7 B 4L 5058 (B CP X 25
BB, mCPX 2588 Tholz, T0 55,
mF a7y BfED LR
(dng/ml) ZTFL7ZORBE CPE 158, &
CP X 16 EHTH » 7=, TTEMERE THERFN
HRTERDPSTEESECPET4HE, &
CPXT3IERBY, ZhoDREEIENLIT
DRMo T, FIEIREZHER L E &Ry
T, FIEFREO B#ESIX 214 B ~355 B O
EFrRL, Hoo&ERK&Ehotz, FHITHE
CPR 2846 H, B CPX 2824 AT, FEE
BREO LN o7, FIEREL X CHIE A
THEEMS | BEA#gOLMEF 0l xF
o BEICOSOWTHBAERIKEERCTH-
7oo B, PIEIALIEE A, SheECicE
L ALEEER,. B UZREm LI
EERb N hoT,
F2.5 ORI
Hifir HECPE FCPE P-vyalue

MERAFE B Hfif 284.6+105 28242105 0883
MifEFnV=2AFuo BE  ng/ml B2:x1.1 9.0 1,) 0.628
TEA TSR & B8 360.0%100 358886 0925
iR AT O REE  ng/m) 8.6+1.9 11.742.0 0,247
23 kg 3654 +£84 3935483 08T
RHEELEATESER ®H 1883 1602 0512
LSM = SE

24 ER

ARFE T, TRATEROLEL>(KE
350 ke T EE 125 Bl BT E L& -
%, 2T OHERFIEIE 350 ke BERRC T
BEb 125arBrTBY . ERoANT 2%
FoERETHD LEZL DN, BT
EEDGAEE LS 1L0kelZRELEZR, £

E350 keBZEHEIL, & CP KTEEAMEHM
ZRLE (P=0078), BRAACBIT2EE
DG % 1.0 keiz UL7= Ishii & (2011) OB T
L EEODGH L1 ke®BEZ 5L DGLO ke
DF RIS THELEREEIZEL
TRolt, T, ARETH DG % 1.0 keiz
BRE L, 4O IE EESE CP K 380
B, BCPK362 A&7V, FESEABL
FNEN 214 # B, 21l # ATH-T, =
VTR & BICRFROFEEMER & 25 #
A (REWREED 2009) (T T3~4 %
ARVl o,

Hoffman 5 (2001) i%, RAR ¥ A TBEH
BRlESF O CERE CP AKHEIZ L AREF A~
REBERTLTWS, i+ o TDN § &%
65%IZHE— LT CP &¥ER: 8, 11, 13, B &
N 15% 0D 4 BRREIT 4T - fRgE e Tid, CP
IRHEDEVT DG IZE T by » 7208, CP15%
K THEOEMEREED L LHIT, CP X
BrEEBLUEAROENE: OMIZE
OB EZFTHTWD, Lammers & Heinrichs
(2000) 1%, FNVARF A U EERES~—F
O ME itk (2.55Mcal/DM ke%) 38T 5
CPEE 15.6%DFEOREIT. FEE 11.8%
WZHRT DG 28 9.5%E L L, EMAE, +F
HE, 5. BIUWEOKEEDN 12~18%
BMULELHBELTWES, —F, Zhubni
REVLEWVWZRZNNF— L ~UL T CP KHEEIC
EEBRTFES. FNVAF A VEBERMES O
DG BILIUGFEBIZEEZZR D T WV
(Whitlock 2002), D K 51z, BREEO&E
RIEOFEFICCP REET I LIIFRENT
NWEDR, TREAF— Ll L OBMRIZ L » T
FOPRBELRDZ LB EEINDS, HAS
I - I (BMOKES BWKERTSES
TR 2006) TiX, ERIHOBE DG &
1.0 kelZFEET DIk, fALlF D CP 58%
5% BT AHERHBLLTNS,
AFRC (1993) BLUINRC (1989) 1%, 16%
EHEADHCPLAEHRLTWS, EbiT
Kertz b (1987) 1%, 3~6 » A0 E Rt
PMBALIZ 72 537 DGL.0 ke R FRTIC
i, RIETH 17%0EEF CP BRERNET
HOHTEEBHL TS, L LEARBROR
Hii, BEO DG B I EREQENEICE
MBDOLINT, FHEONAT A E RS THEE
ZaLlz, LERoT, fhAkdho TDN &
22 70%H1 % Tid, CP & B ASHTH 14%~16%.



B 12%~14%0O@BBETELLTH DGR &
CEREIIZRE LW ERRBIhi,
FLTC, EEFEOMRBIE Y CPkERE LITAH%
Bl SR INT,

fREL CP #4525 CPd & CPu BEEF
WRIETEEZRE LERBRAWN 0T
PRTWS, Bethard 5 (1997) 13, DM
TDNZE% 66%& LTCCPuEEE CPH27%
BILIOsa%icfitl L 2 EEOERORS
BEREITV, RALAZ A CREFRIESD DG
WERRD NP T E LTS, E6iT,
fAgtth TDN B L CP L _A2ETNENh
TOUB LR 1I2RICHE L T CPus B 4 KIE
(CP 1 8.5%. 23.2%. 43.0%., 54.1%) %
FELEHFERZHRELTH, BRSO DG Iz
BFEZidof (FMERL 1991, —7,
Tomlinson & (1997) X, TDN K% 63%.
CP K#EZ 12%IZRELTCP F CPusE%E
31%., 43%. 50%. 55%D 4 KIEDEEIDOE
ERERZIT>TC5, EOFR, CPu DG
BEL BT Y DG AEBECHEINL, &6
W2, HEEEE O R R X O ESIER CPo
EENEL RBIEFMELEZ L E2EDT
W3, TNHORBRIZICPERLY—EIZLT
CPd & CPu DEIEZEZXTV3B, CPuag
FLELEEBEWNWS T LT CPd EEREL
WD LEVRZBT ENTE S, ARBRIT
{EE 200 ke E TIEH R T CPd ZIEIER U
~JUZ L, CPu T 2%DEFFRITETH, CP
T 2%DENRELTVS, & CP EizBW\wT
& CP RIZH T L7z 2% CPu {3 DG
REEIMOREFICE L TRBER o
Fmr e biE CPEOKETHSEEZ BN
72, RE 200 kgLl¥E CPd, CPu % FhEi
1%¥2%& CP K% CP RiZth_RTEH T,
AHEl & Rk, BBICET ehoaZ b,
BHLE CPROKETHZEEFZ DN,
H—EE T H k272 2%, CPd 2 Zh3ERYIC MCP
WEBRTAEDICIBEDOESEL 25
RAKALBBVLETHD, T2 HEF0
NSC & CPd DHFEIZEFE LIEHIELITHOI
T3, Gabler & Heinrichs (2003b) (3%
1) NSC:CPd 78 3.86 B8 LU 3.14 Cit. 3.86
OFEBEAM T DG BEL, 3.14 1L CPd &
KERICFIA T 3IC+47% NSC # ATV
Wit Lol b EEL TS, B3R
Cit, NSC:CPd EhidpiElic B W TiE CP K
3.79.7% CP X 3.17 T& 0 HHIZB W TE CP
K 411, & CP X 340 Th-otz, SiHOH

CP XX NSC AR E&k, %HIDE CP XKit
NSC BBREITHo7- = & BNHER &z, L
3R Tomlinson & (1997) OHIETEREFILE
ERRH LN Lk, CPAHEL TDN &
BETFEIC R TIEVT & 26 EARZ MP
HBREATRERTHY, TODHIT CPu
DEERBBEN LD LEEIND,

— AR, B O FREH = R F — K HE
REWEREBEBTHOBIKIRIIES< 23
(Stelwagen & Grieve 1990) 28, #lrxx
F—KENBWVEEIESER LI (Reid
B o1964) Z BB TWS, —KF, B
HIZ CP K¥EX 7213 CPd & CPu OEIERE
Z BB OB E N FOROERBRICRE
TEEPRE LM EBREAD RV, Radeliff &
(2000) (TSR (S K:ME2.3Mcal/ke.
CP/DM17.5%, CPu/CP26.8%: B Z DGO.8 kg)
L BT R AKX —E CP A (H K: ME2.8Mcal/
kg, CP/DM19.3%, CPu/CP38.1%:B#E DG1.2
kg) WX AABRRBREFTHRYITIT> T 5,
FORFR, TIEATLERIRT H EBFE
W92 AR, WIESEEED HXZ 88 B
BEoR, IRFBEIZEEDR o, AW
RTCHEREEECKRFNIERIZODWTHEROD
BEEITIZER U Chof, 2D itz >k
AE—EEN—EOEHE, CP KRS, CPd
& CPu #EISDBEVIRIF & A P ERREE
WEELEZ RN LERBLTNWS,
Radcliff 5 (2000) DR TR XM T CPu
BERICEE DT TV D BREFHIT R F —
ERBIZHEERITTCVEI bR E
—ERBOEOEBERRENEEI LN,
UEOERNG, EEHo TDN & &5
TNEREDHE. 3 v AHHhLEE 200 ke
TIL.CP & & 14%,.CPuE &4 DM F 4.8%
TH+ARREER L, £, BRLE
CP1 kg ¥ ¥ I EhE &8 CP RN E Ao 7,
< AE200ked 5 350 ke T TOHE BN
THHEE. FEgE, BIUWEZRE R 6HE
DEFERARIZOVWTHIE CP RKids CP R &
BEDRIEPo T, o T, & CPED CP K
X, BRENCB W GERITH - L ATaEMER
Ez b, £, KFRIZBTD CPd &
CPu fp /N7 v A BRMFOREIC ST
ARBERERBIRD b oT,

25 EXN
FLAERMEOMESGEABOERLE




BT, ATREE#E T CP kR
LTV CPd & CPu OFEREEIS N RE R LU
PRI RETEBIC>WTIRE L, 2R
BRI 90 BHEsDHEED 350 kelo FwE
THETOEM & U, ABRITHR SR DO
CP /KHERB LU CPd & CPu DHEREEIE DB
WZh Y 2EERRE L, T2 bLEE 200 ke
F TCH#E CP K% CP13.9% (CPd9.1%.
CPud8%) B L U'E CP K% CPl6.1%
(CPd9.6%. CPu6.5%) & L. &3 200 kelh

M1 CP X % CP11.7%(CPd8.0%., CPu3.7%) .

B CP K% CP14.0% (CPd9.2%. CPu4.8%)
& LT, 28, fARRRFHIFREBRYm Iz BT
HWEDBE, DG % 1.0 ke kR T AKYE
&L,

HERHIE T O DG AR TIRIER LT, &
ER350keliTELEHEIETE CP XA 9.7 B

BCPRELYBEN-ED, HEETED
BIRno o, (5E 350 ke FEROER IS &:tﬁ
ETEREDONEZN -T2, RBRHEB[EO
DM ZFERESHE TR LNV ThoToim®,
TDN EREICEFEERR D b, CPER
BHiLE CP EM¥EL 2oz, Fiz, CP R
EY Y OFEEHERITE CP RAFEILE T -
7o, MIESEE A, EALTERSES. BX
UEBRETIELEALREREIEE T
EFFED bR hof, Bl b, &
CPROCPE IV CPukETECPK & RIE
FEORERERRL, B2 200 ke Tt CPu #
FROBE~OHRIIFRD bhighot, AE
200 kg TiE CP14% (CPd9%) EE. (A&
200 ke b A LEHEE £ Tl CPI2%
(CPd8%) BETHRELTWA LEZ b,

HI3E HETF CPd B LT CPu OHMREI SN ERHA., IR, BIUOE—8%

HeRIC RIS
3.1 S

FEEIPICEEND CPIT, E—FHNTHRE
IND CPd & TERHILE CHERINEN D
CPu lEmahnd, F—FHATH CPd 0%
SIHBEBC LV 72T ETHEIR,
TIBIHEED MCP ~¢EBES/KENS

(Bryant 1973, Hungate 1966), £7-, 7 %
ST A~DGIREP DT I BT F R E
BEH#ERDIAATMCP 26T 5WMEY L TE
FELTWD (Russell B 1983), GRS iz
MCP X THIE(LE CHIbEBRIR S, BE0
CPIRE LTHIAESNE, AFNFIHATE S
CP ¥, Lifid> MCP, CPu, BXTFECP (N
RiEs o7 H) ThHY., EhEIICHE LS
FEERSELRUEESZAEH L MP
ELTFESND, B—BWNT, MCP o4&
RENRMDD T T BT IIE—GEEND
W SN T TRREE Y, METNLE
BERTRPICEHEEN S, LT, 8
517 CP EXBRITH-oD, CP IR
ThHho THBEHOBE BB VGESIT., F—
BRIZEELET VBT R MCP ICE&E X
NADEFRETLT PUNBERTR, =
Z &b, PUN OEILE—BRNTO CP DL
HORRERRLTWD, BREDEERRE
WKRBWT, E—FOMERRMTIORe »
HABETHY, T ETIECPd DAL LT

BE—FENAA1RTE CPu LHbETHLE
CP E&#MBTAHI LY, £ABMIZHE-T
WHEEZILND,

FETHE, #2 E R ERABREERE L
TeHERFIC ST, BRHMEEIET D & &
HICMEB L CE—E obZMEREZRAE
THZEIE-T, BR L CP BE{ERIN
SNABRERIEBITAIREDERBITVRTFIC
WIEZR S CP o CPd 33 LT CPu &%
T THDORETEIT o2, MA T, B
WRHEEDFER D% DM, ADFom. CP. #=T
R —DELEEEE L,

3.2 MEBLUEE

3.2.1 EERBE L UER HRER

LA 2MAEE 200 ke (6 » A ER) B L TR 300
ke (9 » Ain) OBz, ADL Z#~v—Hh—&
LicA T v 7 AEIC L0 EERBRE{T-
7o, E7o, B, #, BIURTOERSE
FRELTEROHMEZEMLEZ, MCP &
REBIX.RF I VT F=vef Ty R e
L TERH Eb%ﬁ$77/%4/ﬁﬁ§%
HEL., ik (Chen & Gomes 1992) |
DEH L,



MCP=MNx6.25

MN= (70PDa) .~ (0.83x0.116x1000)

PDa= (PDe—0.385xMBW) ,0.85

PDe=10090x R 7 7 b A VHEE

(mmol)

PDa (mmold) {KMICIRIN ENi=7Y /5%

WK
PDe (mmol/d) :JR & U CTHsiz BEft X7
AN 327

MBW: A E

MP AR DWW TR (NRC 2001) 1o
EVEELE,

MP=MCPx0.8x0.8+CPux0.8+DMIx1.9%0.5%
0.8%6.25

MCP @ 80%% G 2HF LRI ED Db,
80%D3/ME T & 5, CPu b [RIRIZ 80%
BN THIEEND, £, AEMES 7
Bk DMIx1.9 S#EEL, Zhbzmziktg
73 MP s EOHEEME THD (SFH 2003),

MP EREBIZ-DOWTiE NRC FEEE

(2001) LD, HFEBIUHRECER T E
WWERELZRDOEE LT,

REOHEE, BEEOPERE (B 5 2002
KEE,FF L 2003 RER) ORENLTF
FRIEFDORE 1| ke V07 v T F= U8R
8% —FEL LT, KEAEAWTITo 7,

1 B3ERE=252 (mg/kg BW) xBW/ER%y
RIZVTF=vER

FELEROFEERIL, 1 B 2 ® %3 BEg, 8
A OFEHEERNITIT o 70, EITEEMS 1 H
ZoE 200 BB LTC6ESERAELIZHD
% 60°C. 48 RFEl TERE, HRL oA
ke Ui, RIZEOBERRNIC Y v —V

(F%FH o 2008) TEHELE, 2 KEHLON
—ETREZEEE, R 98mL 1T 20%HREE %
2mL % CTE2E 100mL & L CHBEIZRE
L7, L T6ESORZESHE. S0mL %
R L TCHITE CI30CTHBERELE, &
BB L U#ED DM BLT CP &% AOAC
% (1990) =X v, XD aNDFom &&,
#0 ADFom &8, BL UM EFED ADL
EBET H¥— = FE(Van Soest &5 1991)
R B R — 2RI B Bl
HEE (CA-4P), BESUERT. HH) XY
BE L, RESIXT 7 A % Young
& Conway (1942) DFET, 7 VT F=
& Jaffels (ZF LV T7TF=2-FRPTa—,
FIYEAER T2, KiR) ICLATROO* v

FEANT, ERGEE AT —NE (WE
2001) TE®&E LT,

322 HEEH

i, RERRMAREN S 2 » AR TEO
B ST EBRO OEIR L., B Lo

(3,000rpm, 20min. 4°C) . M3E%-30°C
THEBHRA L, P o—igmo sy
SrATdEE (CL-7000. BESMERT. =) %
AWTHIT L,

O & ABIRICE — Bk EHOMERE S b
4 IFRBICE T —TAEBWTEREL, =
> (3,000rpm, 10min, 4°C) #%. EF%*-30C
CHERELU NHNBEX/ P72/
—N= b7 Ly FiE (ARSI EES
WESTER 1981) 2L V., VFA BEEEER
o= bS5 74— (BMNATI /Y
— R #AWTHIE Uiz (S 1994),
Za bTENE, B—HE Iml LR
VeAFAT V=R Aml BINZ TR b
VT EEERGE, Ty IR -a—ErH—
NVIEREFEMR (= <BR5E, ER) ZHAWT
Sl L7z (Itabashi & 1984),

33 R

EXREREBLICRFPERTEERT, FE
200 ket LTV 300 kefF & HITHE CP B TE L
mofed (P<0.01), EFEREFEEL IV
ZEXREFEL OS> VWTHERBIZEZERD 5N
ednodn (F 1),

MCP &R, E 200 kefFlzB W TH
CPEMFECPELD HE< (P<0.05), 300
kefFFTHE CPEMHE CP R LD BEL 25D
HEEr Lz (P=0.088),

e CP D¥EILERIL, BE 200 kefFloR
WL B CP EAEVVERAICH Y (P=0.144) .
R 300 ke FFIZBNTE CP ERE Do A8

(P <0.01), DM, ADF, 3 XU GE ks
HERIZEERED bhidoe (&3.2),

MP BEFE B S, K 200 keds & U0 300 ke
EHIZE CP AT CP RIZH_TEL Ao
7= (F33), (P<0.01)

AR PO MES 3% 3.4 IR LT,
MR I a—x BERIE, TLT I
v, BalbARTa—n, P UEFA K,
WERERBRAEE, T AL EEY L TH



3% 3.1 EE00keBLT300kelc BT AT HA

Efr HECPK [ CPEX FP-value
HESRERER 26 27
EHR N
ERERE BiEAY  g/day  120.1222%  (100.0)7 1404x23° (100.0)° 0.001
%Y g/day 1512=18 (100.0) 178.0+1.8° (100.0)  0.001
JEpE R BI#l  g/day  383%2.0 (31.9) 407£2.0 (29.0)  0.373
#%HEA g/day 60.1:+2.1 {(39.7) 60.8+2.1 (34.2) 0.797
R R E Bi#E  g/day 32512 (27.1) 462:12° (329)  0.001
®E  g/day 430418 (284) 67.8+1.8° (38.0)  0.001
EHXEHE Bi#  g/day  493+26 (41.0) 53427 (38.0)  0.262
3] g/day 47928 (31.7) 49427 (27.8) 0.689
RETIFA MR ATH me/dl 32424190 313.0+£19.2 0.251
% mg/dl 362.8+20.8" 333.5+20.5" 0.001
Rep7r7F=8RE B mg/dl 1258469 111.5£6.9 0.136
% mg/dL 152.3+82 130.9 % 8.0 0.054
HAEMEREER A g/day  602+2.8° 69.7:£2.8" 0.068
%M g/day 904429 97.9+2.8° 0.001
*
LLSM =+ SE
A EZHETHEEEDY : £<0.05
D A D A E200ke BE
2 IO TEI00ke I
D ERBERBEOTHHE
g BCPE HHOPE P-value
Bifr HWCPK TRCPE. Pl
DMIRERE: K" g/doy 53451794 5454.7:759 = \t::m??; mmol/dL 868 0.21 8692023 0972
HB?  gfday 7,7068+910 7,767.83%62.8 A
CERME& W Mi/day 99.56=145  102.50: 5O AEe(A) mmoldl, 584014 581015 0882
-&m M}/day 14345+ 1.72 146,24 + 1.30 jﬂt j‘.‘/ﬁf{ (P) mmol/dL 163008 1.67 2 0.06 0.669
DMﬂgjﬂ:gg ﬂﬁm % 709+1.3 708+ 1.3 0.965 1*@@ ramol/dL 0.06 £ 0.00 0.06 = 0.00 0.050
%H ) 66.0%12 66311  0.874 n—B5Hg mmol/dl.  [.02=0.05 1.01£005  0.867
ADF#i{Es i3 % 534217 521217 0,574 i— AU TR mmel/dL. - 0,06+ 0,00 0.07=0.01 0.24%
# % 50218 504+ L7 0.907 n—SL TR mmol/dl.  0.070.00 0.08 = 0.00 0.533
CPil{ume f:nE % 67.5% 1.6 106x 16 0.144 A/PH: 3.63+0.07 3.56 = (.08 0.522
. 0 % 601 14" 65.9413°  0.003 FTrE=TFHEER me/dL 2,63 £0.36° 4232039 0007
CEMfEs W % e90sl4 691xL4 0962 Fuky 7 «10%mL  6.11£087  4.18%0.87 0142
] 64.3% 13 650+12 0692 oM & SE
LSM = SE — cap .
R B : P 0.05 RS CHEESD : P < 0.05
GE : gross energy
ADF : acid detergsnt fiber
“ﬁ‘r}!?}@fiﬁmmokgi# ’ A6 SHARMCEUISTolSTORMME
)2
B OET300ks B T HOFE ST
[N 18 18
¥ 3.3 BH200kg BEU300ke 1T 17 AMPO B R, R, BEUTRE FhFabS TFY - 4 4
Yfir HECPEE #WCPE  P-value Entodinium sp."» *10%mL 52T+ 107 339£091
RS At 26 27 Diplodinium x16%mL 059 £0.20 1112064
Fre 29 an Epidinium® x10%/mL 0.87%0.7¢ 0.07 £0.07
RS THReR i g/day 472.0119" 58981 1_8" 0.001 Eudiplodinium? *x]10%mL 0.06:0.03 0.05£0.03
f&m g/day 61542129 71554 iz‘sb 0.001 Isotricl,a" x10%mlL —— 0.61+0.004
RWMEAEIORE il g/day 5105222 510423 0980 Dasytricha® *10%mt, 0.42+0.24 0.20%0.005
W glday 599.7222  $932£2% 0029 LM * SE
FERE it o 625423 1156422 0,001 Bl ab/ 7 AN G 14 DT
#h %  102.6%2.1°  1206%20°  0.001
LSM * SE
REFFMTHEEDD : £ C0.05 TUBA TR N XTI —F. B
" GO B 200ke B . . - . _ N
? I 300k LWy -INEINPT AT =257 —EDH

HR CRERBICERRED LR N7, PUN
BER, RBREMA2ELCE Cr X4385% Cp



#3.4 S5 REIPOCP, CPd, BEIUICPuE EICELZH TN AL A VTS
R AR ORER BRI N O REBRIE TR E CO MRS

HAr  @CPEK =CPEE P-value

ki3 steapgpank) me/dl 91.8+22  894£22  0.494
5pHE G mgdl 944+£17 89.6+1.8  0.052
To B ey mgdl 879418  87.1+£19  0.733
HERETEEY mgdl 840+14  829+14 0614

WEOE SHEREALERE g/l 7.14+0.15  6.74£0.15 0.043
55 A i g/dl  733£013 6.98+0.13 0.054
TH A g/dl 7.18%0.14 6.80+0.14 0.053
HRERIATHE: g/dl  687+0.09 690+£0.13 0.245

A/GHY REAMAAAEE g/l 190£0.16 1.91+0.16 0.960
5% H g/dl  1.61+0.16 1.79+0.16 0.400
74 B g/dl  141+£004 142+£0.04 0.760
HEAETREE  gdl 145+004 138004 0.190

HhERERA SERBEAGEE  mg/dl 36120 32220  0.177
5 A 1 mg/dl  40.7+1.8* 333+18° 0.004
T A mg/dl 36.0+1.5 344+15 0415
SERIE TR mg/dl 31.8+1.1 31.0£1.1  0.651

BolLRFo—L REREARF  mgdl 713+34  684+34 0639
57 H i mg/dl 843%2.6 82927  0.701
(E:2:N: mg/dl 84.5+25 82725  0.590
AEEETEE  mg/dl 975+%3.1 02.8+£27  0.311

WERERE A ER SHEABAZAFE  mEg/L 0.18+0.02 020£0.02 0.592
5.4 F i mEq/L 0.16+0.02 020£0.03 0.287
T4 A mEq/l. 0.12+0.01 0.12£0.01 0.825
HESETHEE mEq/L 0.11£0.01 0.09+001 0.139

NI B HRERBALERE  mgidl  9.6+0.1 9.6+0.1  0.780
5% A mg/dl  9.7+0.1 9.6+0.1  0.884
T At mg/dl  9.8+01°  9.6+0.1° 0.008
RERKE TR me/dl  98+004 9.7+0.04 0.111

fERRY SREAFAAAKE  mg/dl  8.3+02 8.0+£02  0.159
54 7 i mg/dl  8.0£02 83+02  0.162
TH A mg/dl  7.8+02 8002  0.578
HERMETHE mgdl  7.0+02 70£02  0.737

cot? SHEAEHLLEE UL 562+26  57.7+25 0.818
5% At IUL 603£2.5 593+25  0.737
T4 B R UL 57217 56.8+1.7 0.928
SESMETE: UL 56.9+£37  612+37  0.426

v GTP? HERPEALGEE  TU/L  342+28  351+28 0.824
54 A AL 327x1.7 328+ 1.8  0.994
(22K i U/, 309+19 31119 0.398
HRESIATHE:  [UA  326+24  358+24  0.359

L.SM =* SE

EREETHEREEDY : P<0.05

DEERBRIARE | 00 H i

D SRERIK TS - (E350ke T EHE

VA/G: TNTI /T

Y GOT ; glutamic oxaloacetic transaminase

) v GTP : glutamyl transpeptidase —14—

d
L




PUN(mg/d1)
20
b
il B 5 —1T
B Tt e
2 Q': T
~
:\‘ ’./:\.

@:FCPE., L):FCPE

ab:P <005

[B13.: #2518 POCP, CPd, BEUPCPuE RIZE i+
RILREA TR FOPUNBEGHES

RICHATECHES LE (K3.1),
E—HIEMERER 35 TR L7, B VFA

JREE, & VFA IRE, BFl/7 w2 v 4B (A/P)

. BEXTUT7 e b TR ETSED S

Niadro =28, NH-N B EITHE CP KAMEM

o7 (P<0.01), v N/ 7T OREREFEKE

i‘% 3.6 IR L, HFHEEOEEEIIME T=
MR bhiRhot,

34 EBE

OREIZBT 3L OER LML,
1961~1962 |z A AHBIZEEREDTZDIZ
EWINT-OBREMTHD, LL, BHED
SR LELFICHIG L-BEREROS
ECENRES CP ERFICHE I amB i AN

(BiR 1997), &bk, BEFiokiT 588
H CP DH & BT 4 2 7 o O EF HinER
FRA EfThh Tz, Lo T, BAHE
BETHLERFO (EREB LI OEBEHAD
EEE] ERER TR,

ATFRICB T HERBN T, E=EHRE
RITEEI & L@ CP K43 CP Kizth~TZ
Dol MROETEETME L ER1EH
E:("wﬁriwu &5 6%1/73:7530 T:.o % LT\ ﬁt]:l%
R ENE CP R CHIZEH L bEL ok,
IhSnr kink, B CP Rk Eh

w4y ORI CP DFsA SR PICHE S
mEEBAx b, Tabb, B CPRIZEW
CIREE 200 ke = TOEIE CP BEDO KI5 %
53 CPu IZBFETH Y., FE 200 kel
THEg# L7z CPd & CPu i BSRIA SN
Mofz, FEIRCP ED ) bEMNICERI L
ERBOEISIIE CP A 41.0% (R1H#) &

31.7% (i), % CP K28 38.0% (Frf) &
271.8% () L7720, i CP XOFMEMRE
o7, Hoffman & (2001) XTI EI DM
FE RV ERHHER 2TV, CPI3% M E
IS%E VL EREHEEREELIZ L2
BBLTWS, ABFEILZ 0B & EHEOKR
& i2oir, Devant & (2000) L. fRA%lH Cp
SERN 4% EDBRE . CPd DEIEEEZT
HEZFEEEICHEE L2V L EHEL
TW3a, LrL, AR EREED LRITE
REMES L7 &¥7 (Marini&Van Amburgh
2003) WO RHORBERLH D,
EBE—HWNTO MCP &L CP ERED
LRI THEMT A2 EBHENTND
(Gabler & Heinrichs 2003a), ARAF3E0 RijHA
ZBWTHE CP RKAE CP KITH~T MCP
BRREMEIN L0k, BROHEBH Cpd
EEOENHEETAHEHESIND, BHTY
% CP XD MCP AR EAE CP KIT Er T H
MTA2EMPBOONTED, & CPEOHE
BHRCPAEEZ I%RBERDEEDHEELD
B, MCP REICEEE RITTERD—
& LT NSC:CPd 3Z 2 b5, Stokes &
(1991) 1. in vitro DEFEEE I HER CHE
NSC:CPd bt = FIZ - T MCP &R B 1
MBI LEREBLTHS, 2O Ehb,
MCP &R EIE NSC B+ 2o h 2 &ET Tk
CPd EREDHEME L bLITEE A M, NSC
BARRTHEYET Gk CPd SERESEML
THEELRNWEELZBLND (Gabler &
Heinrichs 2003b), F 7. Hoover & Stokes
(1991) %, ¥ NSC:CPd oo FH i3,
WEHLTIE MCP &R L MCP D/ B
MARZEMSEEH, FHETIE DMI &
FH—EHNORBEREN I~ TR D

'MCP DERREW R UTHHLITEH B 274k

BERBENRNZ EEREL NS, BB
'CG:I NSC:CPd tIFT#H1 & 3 CP K35 CP
KLU bEmdrol-dd, MCP &REITE CP
KAECPEL D bERIZE, -, ZHIT
CPd DHEMERE N sELZLNS,

MP (BRI CP DFFEFEDO D E DT, /I
BIZBWTT 2 B LN F RET
WihEhi RO NI BETHY £~
DEROEIFEE RS (NRC 2001), MP #
FREREEHE LICE CP KTEE 7225
Zhid MCP SR ERB XU CPu BIENE
CPRTHEMLUIEEDTHE, LrLERE,



“HoE CP K THIHF DG 235 CP X LY
LEVER (P=0.108) &7 L7LiIS, &
BRPLERERIEE Lo l, NME~D
MP A &N MP ER & L ST idfsEcp
OFRZIBBFARE 2B, MP HBEENE
REICH L GRERCHORIEFIB EN2WE
W Z D (NRC 2001), AFREBROE CP Kt
MP BEREICRT LTI e EMN EEY |, R
VIETHR 115%., B 120% Th o, Zhbo
fEI1Z3E CP RO I 22 (AiE 92%. %3] 102%)
TV EEProTI LML, B CP KilE CP
KIZH~2T MP 2T 3 EZEDMF/AHEH
ZlaNErELELLND, ThRbEL, B
CP XTI EN TR S anWEE CP ol
EMNEL 2T, £, M CPRIZBWTIE
MP A EITIFEERE LR L TH o7,
Gabler & Heinrichs (2003a) %, Bk
ME €E#%-EICLT, CP SBZE X5
&, PUN BERB I UE—Bik NIEL-N BEIZ
FHER CPEEMELL RIBIC>NTERLE
2, B—HIEO pH, ¥ VFAEAE, BLV
A/P LLIZ CP EBICHERZ T Rhofo b
ELTWB, RKFFEOERII I E—FKT 5
HEOThol, BE—BIEFO NH-N BEH
ET9 5L, E—BFHRHEDORHOHMER
&l sh 5 (Russel & Wallace 1988), &—
BABEHOFEDEX 2 57D0 NH:-N B
E D TRREIL Smg/dl TH Y (Satter & Slyter
1974), ZHLLTFiZ7e 5 & iR O LEE
PME T 95 (El-Shazly & 1961, Satter & Slyter
1974), £7=. PUN iX#EE L7 CP DOREHEE
MThY E-HIRORBERERRTEIEL
AT ERHLNTWAS (KA 1996), A
FFRIC BT, PUN IRELFICE CP KA H
Mo, B CP KidRBREiME=E U T 13
~16mg/dL & BEFREYZIEWFEE P (BARkE
& B¥ERE 1997) CHERE L. # CP KO PUN
BEZTREEIUVY » HIBICBW TERERNIES
HMEL TE-m, £RE B NH:-N EE
M CP XX 9 » ABGERRIZ Smg/dL ZE 1T
TEY .8 CP KT sme/dl R E <EVAA
7, T ENLECP KITE—BRHLEY
DTEME & BEBELERET~0EENER
ENBHLNEEFELZLND, LILERL,
W CP Ko CP HE{LERRR CP KiZtb~<TIK
Mol oo, DM, ADFom, B LU GE #
{CERIIE CP REFRENR P -TZ &R,
¥ VFA IBERB LU AP T HEMIZZENTE
DOl b, BE—ENOH{kE

Be~DEET Do bD LMBEEN B,
. HibkEBRO<w—F—L Liz ADL ©[FH
R NREETHD (FTEDL 1992) Z &
b KRB OE S OEERIM O~ —T
— & FER LB R TReR RV EEMmE
ThbHLEEINSD,

fAEl D CP AKHEE, = RAF—LDRT
U AMBRE LIEHEBHE S D, Gabler
& Heinrichs (2003a) . <& 150~200 ke ®
& RRifEAE Lot UL CP:ME b (g/Mcal) 2% 45.0,
633, 694, BI V713 OEEERE LIE
2. CP:ME b FHICfE-TE BT D
NH;-N J2EE, PUNJREE, BLU'MCP &RLE
AT B & & bic, BP~OER RS
BT 2 - 2RO TS, ZThb?
fHr»d, REERBLIUREEEZSE L-E
ECPME D ERRBIZ 633 THDHE LT
Wb, A TIE CP:ME EANE CP X TaiT
B 548, i 48.8 T, % CP X THIH 61.8,
%E 568 Thotz, LEN-oTHEE b
EhOHEETHIN, 2NE TR L 57
BERMEFOREICHLERERERDOEER
FAZBETET R ERP~DOHEE
FEPEBTAELREATOEMNGE
BEChHDI b, ARORBIZEITAFA
Z2REF IHAIBRRBRELRETHZ
LiIBET A RELEXLND,

35 BER

LAFRMEONESRA Ko RE{LE
B4 7=, ATERHEHE T CPKIER
L CPd & CPu OREREEIGPER MM, M
MR, B XU —HiRERIC RIETEEIC
DWTHRET L, RREAMZAE% 90 B
HAEED 350 keicBET A CTOHME L.
MBI SEE T O CP/KERB I UCPd &
CPuDEREI OBV L Y 2E2RE L,
TRDLMEE 200 ke ETHE CP K%
CP13.9% (CPd9.1%. CPu4.8%) 5 & & CP
X% CP16.1% (CPd9.6%. CPu6.5%) & L.
S 200 ke AREITIE CP K% CPIL7%

(CPd8.0%. CPu3.7%). & CP X% CP14.0%

(CPd9.2%, CPu4.8%) & L7z, %235, HER
B X & b DGl.0ke B BEE L L7z,

{42 200 ke B8 LU 300 ke 2 [H], ERHN
HBRBLOWHEEREZER L, ERENRE
BIUCRPERIHENR 20 PECPET
BEoRD, ETFERRER JUEREH



BlZ2onWTi 2 EE AR TETEDLR
IEinof, MCP & ECE, FE 200 kefFiz
BWTE CPERFEICE ., 8 300 kefF
THE| &mEE CP EAEWMERZ R LT,
FAEL R CP D (L ERITIEE 200 kelFlo BT
= CPEMREL 20, FE 300 kel BT
HEEILE CP EAEE -7, Mk T
PUN BEREBUEMZBELTE CP ENE

HAE
&

4.1 FE

FE2BLUZIETI » A HEE 200ke
ETCP% 13.9%0:5 16.1%2, K& 200 ke
LAE 350 ke F T 11.7%5> 6 14.0%iz CPd &
CPu DERAT A EZTHEMNMLTCLE
FROFDMAIT RV E WS MR E 8-, WE
Hitnd BT 2B TR AL —FHE
RS L CHEEED LI5S, LA~
TERFEEOMEI X2 HBORZEOHH & |
FLAEEEEOEKTAAEE SN S (ARC 1980,
Beede & Collier 1986), LA>L., #IEEHDE
AEMICEIETERME IR ST 5 kg
CP KECERZHRHT DD OFRILD A
¥y, Ishii & (2011) i 90 B#arHEE 350
ke E COFRMMICEHEE S CPIEEL 14% &
16%D 2 EERE LFABERREZITo T 5,
FIAT KB L, CPIA%RITEIEEH 4 23 »
Bld L 16%ED 21 » Aipioth~2 » e
BENTCHYIELRETIFEICE Rof, i,
BERHODGA 11 ke®BE 5 & FEILEN
BT B EERELTNHE,

LA ORBIRIES B U THEA
EHOBRE»HEL LUIEENBCSTHY .
TRAX—DOERBIEBEOAAT VR %
HECRETAEAMREBETH S (BAEH
HEHEYE - H4 2006), BREHOB RS
—fREIZ X D ORI EN 650 kell k.
BCS A3 3.5 LA EIT7n B & ifn NS B il 2
BXURFETOFREERS ER L, AHiEE
DOELEARBEREND LIS (Grummer
B 1995), 2D L D TS BBITEE S
O L FIE DB DT (Garnsworthy
& Tones 1993) 12X B4 F—-2 (Gillund
B 2001) REMEFEAL (Cameron H 1998)
Y REEMBEEOREY R NEE A, Bk
O L D CEILH D B BRERNZ AT T BCS

il

CP RAZEE~_TE < R Uiz, {3 300 kel
DEFE—F NH:-N IRE3#E CP K23& CP KIC
BT LI, Aoz Edes MCP &5
EITE CP RAE D - T2 H D DI E LB
BRFOPRPBEBNTE LT, RA~HEEX
NAEFBLECPERBEL Db, &
HEOWMBLABAOAT R LWV HETILE
CP EOKEREY LEX b,

BRI OFEP CP K MERFIER LG D AEMR XL USRS RIETE

PEBELLERIIINRDIRIBEELS
LENTWS, BRERHOFARREIZBNTT
FNF—EBEPELIFRBREAHEIHEX
ATWAR, CPEEEXFE X TBCS CkiFT
ERTBEF L8 E I Ay, £ BCS &
FEROEEN G, FEEHOAFIC L 0 ILRE
FROFEZENEEZNS (VandeHaar 1997) 2
EBDLNRSTND, TDZ ENLHAIRHMD
BEESEPHETEZIHEEL LTLEERN
LIZFLIERWSRB,

FLTARETR. E2EIIBTHALE
1 CP X3P L UE CP RO ERMEAFICT- D\ T,
B RCRTE 05 58 CP& & BCS AR
BICRIFTERIZI SV TRT L, STy
BEESTIRBEIC BT B RS ES, T4 D&
BE, PIESHEED 305 BABEDAEERS
BEHENE L OB SOV T LI R IT o T, &
IR EPESBEENOER SIS
* COAERKIZOWTHBIE L., TR
FOCPEENINSIZRIFTEEELREL
p i

42 MEBIUHE

421 HERFOEETIE

F2REEROTHHELEE CP K 30 8RB
LT CP X 30 BHOF 60 884, £ 350 ke
LIBEOHIRIC oW TB & & v v, YK
REE S CPAREERZR—E LT, £ERAAR
FIBEEEICE L CTE BORBRITREBICE
WTHE DGO kBic RE S = RZNAF—5F
DOEERE HIESRIFEE TR 5 L, WIESH
Pz oW CH  F R THARSEEENDH
HUZELB IR R LY —2 KR T



HERRHE S AT o T,
422 BCSBIUILFEEOHEIE

FEEEHOEREREL T L LTIEROES
WERIEEST D BRIT, BCS # 9 5 Ak, #1H
ANTEERF, ifis, B LU 2 B
ELT.

IR ~DIES TS D RERHET S
T, RERBEALARF & AN TIFERICHIEER &
U BEEHSFELZBE L (Lammers 5
2000), HEERIL 4 KOHLEOAFE. ILHE
EEEMEIL 4 wFROSEHME L L. AT RS
RBRBFOEEHEREL Lz (B41),

3LEEE (Lammers b @ FHEIHET D)

LIATIBME (Lammers bOFECHITS)  O+@Q+-0+D
@ EATILIE & ATIALITO LRI, @ HEHLIE HELHO LTI
@ EEHEILHALEEILTOLBNN, @ ENMLaNe LI LR

B 4.1 HIARBLUATAEDMSONESRT

423 SRS ER I CEEOHIE

VESEORRERETI L BT, &
s B (Van Amburgh  1998) ZEEEL
7o St 1 BRI SR EZREL., &
MR ELSRE 4 FRBELEHEDE

BHEL Ulc, Eiz, SBRERICHATFFORK
BEERNE L, M<WALMP TR, &8 1
HEIDOREABICEEZRE L

4.2.4 HEB L UHES DBIE

PR3 E BE L A O 2 BTV, Dl 305
AREOILERZEIE L, 2B, 2ESGO:
BOFHAIT XD WELIAR A 305 BIZHEEAR
WBEAIE. Wood D ILELHERAR (Wood 1967)
IZED 305 BETITFRIZNDHALELZFEE
L. ERECHEEEEMEL T30 BEES
LCEHiE Lz, Tz, BIEMEIE 4%FAER%
EELTAFCMAE~DEBEETTo T,

LRSI oW TR, HAE=, ILBHEE,
BLOEEEESZZ 2 BMEICHE L,

4.2.5 Sy Rtk BETE AR

MESREONERFELBREL, TOER

A &S & OWIEFE (T 1 B e ik Lz, £7c.

NESGEAPLBEUXRT 5 ETOERA
WezhRE2EL L

42.6 EEWLE. LERYMAHEBPE,. B
T UEEOHE

WESBENLERICES £ THERIZ
BFALBERSH LEEELR, FERICE
AR AREAE Lin AR R ik,
BIUEBELZIE L, k., MR 0E
Iz 2T, SRRIF SRR OFHEMRIR T
LERECIVHREREL oA E
L7,

43 R
4.3.1 BCS. ILEE

BCS DfEREF 4112/ LE, 9 » BB,
WEA LSS, BLOSHTER 1 BB
@ BCS IWHAREX THEETFR D bhRN-
7o i 2 O BCS 133H CP KA &E CP X
I HREEICED o,

HLEAR S LU ERREOR R EF 4.2 107
L7z, BB X OWIE A TRERF L b
WHIEBREFRD N holz, £, &
BRE B L URLEARIE O R ER B AARF A b A0 E
AIERECOMRERICFEEZIRDON

St




R oT,

FT 4.1 9H A, FIE A TIERNE, SnE, ool
#OBCS

BCPE ECPE P-vzlue
9% A it 340004 343004 0575
MEATEREEY 3544003 347£003  0.110
Bay i 352006 3.58:006 0466
Syie2imE 3.05+£0.06" 328+006" 0.005
LSM = SE

EMEMTHEEZLY  PL0.05
V9 9~15.94 H i
219.3~27.1 8%

4.2 FSTOCP, CPd, BLUCPUF RITE I L A8 A HETTREAE
FOREMSEEISHEA LS ECOLEORRIC S NEROE L

B ECPE HBCPE  P-value

EE" iR M 35:0(3 8003 0284

MEATEME O 136404 134205 0586

hgs? L7201 1901 0.335
LTI RPN sERE o 1351£06 159206  0.280

YIBELAIIZEN on 225208 237408 @275

s 1.520,1 15201 0977
LSM + SE

VAR AL RN F, SEOSULTROSH
VLTRGBS IR O BT A 3
8 WA THR A SURR T 1404

4.3.2 FIESHER

HRFOYES IR EE 43 IR LT,
MK & HAZHRD 1 EEERS 20 @RS L
7o SHERENTOWVWTIRE CP EAS 21.441.5
H B, #ECP R 21.7:1.8 » B CHEEICIE
FREEIRD LN T, BIFROFHERES D
TFRMEARD 26 » AIZk~S, 4 AD
BHISH L2 of, HAEFFOEEIIHRE
TEIIRPoT, SBESEICOVWTIEE
CP [R74% 1.9+0.9, 3 CP A 1.8+0.9 THXIL
FERICTH -7,

4.3 BERWHIEFOMES R, SEIEOKE. BLU
FEO4REE"

Bifir BCPRE THCPX P-value

SPRERE 29 29

SRR DG kg 0712002  076%£002 0.150
SEEER A i A 214+03 21,103 0350
SEDASHER ke 5854%72 6053+7.1° 0046
i Em? ke 5475279 552.7+10.1  0.661
FE4EE ke 396+08 40005 0730
4y HRE R EEY 1.8%02 1902  0.727

R SHTHEEESD : PC0.05
V& X &b A e LI 205AODE THR
D Syt 4R B LIS L UMY RIS B B B o B ER oS
D 1Arihdel., 2: B F A8, 3:34 BLEDI S, 4 b THEE,
5 B EMR ST LA

4.3.3 WHARE

WIEROWARELEH 44 IZ5R LT, 305
AEEIZ W TR CP KA 6,907+1,004 ke
1 CP 75 7,084+1,037 ke T o 7=, 4%AME
FAfESLE (FCM) 45 CP K8 7,0024921
ke. i CP [X7% 6,941£952 ke CAIERE & &
KB CHEER R o7, 2 HEOES
SLAESRIITE CP X8 3.89%. & CP XA 4.16%
THE CP EREMN-27- (P<0.05), WL
NE 4 BEEICERHLEAERE RS
E BN RBITHTTE CPENEEIC
mhoic, REHEER L CERERE S SEIZ
DWTHEEZIRD oz,

LEOHEBPE 42 1R Lz, WILEIRT
2HMED 1 BYEY ZHHESEH L,
STIRREN D 305 BEE CLORIEALE
BTV, FICHE CP XS CP Kict
~ELIER L, R — 7 WX & IS,
BRIGTR 7T~9 WICHIR U, f&& B LELE cp
X725 26.6 kg, B CP RN 256 ke Th o7,

F 4.4 YIERFIZITH305 B LEB LWL OTHLAS

Bifir BCPEE MBCPE P-value

305 H 5L kg 6923184 67574186 0,509
305AFCMELE ks 6,802%164 6888x166 0.701
FLAg=: %  3.89:0.08° 4.16+0.08" 0.020
LERESE % 3364004 343+004 0234
SNF % 895006 893007 0751
LSM * SE
AFESMTHEEZSY : £ <005

L8 (ke)

30

15

@ WCPR, [1: FCPE

LSM £ SE

7 8 9

10 1

(4.2 #3EFHFFOCP, CPd, BLUCPuE BICEL I
RIVAS A TR O O IC BT R L BO#E

434 SR OEEOHR



VIESR 3 B bakE SBEETO
KEOHB A 43 127 Lz, 5%HT 3 B
H1EETEHCPEXECP KLY bEVVE
Mz 0 TEBT TR EEESRD bR,
SR I X OEITHEE L, BROEE
A mEIET L. 25EIEE CP Kix 3@
HiZ, BMCPRIXSEAIRbES 2D, *
DHEMX & L RIEER U, FES EH Lis
BHTHLOMROEER 15 B E F T
EBmCPENBCP RLDbELSIHERL, 51k
BRIV IHEBIZEEEEZIHED N,

5 (k)
650

ki
600 =

550 N

300 . S

450

-2
0

2

4

6

8
10
12

i

S
@ ECPE., O #CPIR

LSM £ SE
ab: p<0.05

E4.3 P S i O HORER

4.3.5 Syiik FEPERRAR

TESMBICB T A EEREE R 45 10R
Ui, DGtk OFREEIE B, FIEEM T B
¥ BIUOERBECERRD NS T,
FHELFE CP X 76%., M CP R 68% & 721
W CP KB WM EZ R LT,

Fe 4.5 BAETDINE SRl iodsi) 5 HAAH

Mz  FHCPE  Hi%k WMCPE #i¥r  P-value
FiGENRAs A% 434246 25 478%46 25 0496

WEEFT R B 88s5=78 21 725=74 253 0028
TR A A¥ 1189+174 19 1046+188 7 0562
e % 76 (19n25)” 68 {17125)"

LSM = SE

DR (R TSR/ BT

43.6 FIESBENOCEARE COARE
AEAES

SR FOLEC R A EILAHE A, 4AE
AEILE, BIUVEELZR46IERLE, &
NOEOEHETIZ2WTE CP K23E CP K
I EREFEILE N0 T,

BRI oA AERBS I UHELK
44 2R LT, 2 BEL7=MEA4R 0 CP K AS

e 4.6 SIAEOEEICE DI AL BTN R

HiGr BCPE Hifx FHCPE SAdr  P-value

msltREy AR 1,489.5 £ 1188" 27 ,0123=116.2° 28 0.005

RFSHTHEEESS : PCO05

2688, B CPEM2EETH-T, 3ELE
AT CP XA 2188, B CP RN 128
THholr, 6 ELEHAFITE CPRD 48
DHTHY, & CPRITIIWiEEIrofz, FE
WEOFEHLENLE CPRIISEEBIC. &
CPEiZ4ERIIY—RH o7,

SEEEANE ke 30,0934 +3,120.70 27 18,250.0£3,0520° 28  0.007
kAR
2% ke 8,387 = 289 26 8,049 & 337 20 0434 o
3IE kg 9,784 % 363 2 8,306 & 525 12 0136
4E kg 9,527 =836 11 10,060 + 1,132 6 0710
58 ke 10,545 836 5 9,150 % 990 4 032
67 ks 95224 1,158 3 0 0 - |
e} B 3.58=030° 27 261£029° 28 oIS
15M & SE . ;

p—

b4
40

30—

20 r

@ iECPE., O: #CPE

Fuht (ke
12,000

11,000

10,000 -

9,000 i

8000 [ \maan

6,000

! 2 3 4 5 &
X
@ ECPE, O: #MCPE
LSMESE

E4.4 ErFHEL ARl UERRELE

4.4 HE

AETCH. . E 2RIV ETRRLEETR
gl EmE o CP FEB LT CP
CPd & CPu OEIA%E % =LA TS D
ZHEBLUCHES GBEOEEESEIZON




THEt L7z, CPd B LT CPu i3 (S8R -
FELRDIN, PMETRIREND CP ThHY,
¥7 CP # CPd & CPu DEIEGIEVAZIT
DR ERREO-HET Thd o ek,
AETIE CPd & CPu DHEBEISIZITERE
7. CP OBV EEMSICRITTESE S
VWNTRRET L=, Ishii & (2011) . 90 B
MBMEE 350 ke T TOHBICEE D CPER
14% & 16% T, DG1.0O0 keZ BHZL L7 2 K
ETHERBEIToCWD, TOEE,
CPl6% XL DGL.1 keZB2 5 & &bz, 4
PfEIY CPH%EICH L THEDETAAD
AL, T CPKHENHAEMDET 243
VI BRITFBO bz o7,

ARFFE T, Ishii B (2011) OFRBEEFAL
BRENC A AFRBEEDKETHS CPLA%
& CP DHEEOCHRERI D 2umbk
16%®D 2 KEFRIT, FIERFOAEEM DL L
T 2EENPCERECOAELESYEIE
U, EEAEHCSNTEELE, £, &
e D&ER % BCS T, ILEB~DIEHAEL
HETDIEDICHEREFNE L, Eb 5
JERF DR L BED LEAICALTRD
HELRETESAH D (Wildman 5 1982,
Swanson 1960)

Gabler & Heinrichs (2002) (ZffElHF o 5
NF—EFE—F (2.6Mcal’ke DM) LT

CP/KMEEE % 7= (DM F 12.0%. 15.2%. 17.4%.

19.7%) FIERER % 4~9 » B O FHMLE T
FEML.9 # AR0 BCSIZHEZEEIRD LI
ol EMELTWA, 7. Lammers
& Heinrichs (2000) {XfEI = 2L X —5E
% —E (2.55Mcal/ke DM) & LT CP%% 11.8
(£). 13.8 (&), BLT156 (&) D37
ARMEIZHM L -FERE 7~12 » A ETO
TRMEFICRE L TWa, Z0ERE,. 12 3
H#sOBEm CPEOBCS 14 3.10 20 (K CP
K324 BLIUWE CPED 3.20 iCkb~EE
&L . & CP XL DG BLUEHRORRED
FEIZEDPoT, TRALOIZ EGLE CP &
FoBEREHEORVEEBORERED,
BCSOLAZME B EMARRENTVWE,
AIFGETIE 9 » AEpizIsiT 5 BCS i CP
X 3.40, & CP X 3.43 TR EZ2 <., 7
ik L7 Gabler & Heinrichs (2002) @ BCS @
ERERABETH o7, £7o. VEIA LSRR
(11.8 » Hifn) B I UMrigEFE® BCS W
NYPEETEIT o, 2ThED I &
5, AP AAR—EER—FEDEEIL.

ERH R LU EEED BCS ot LT, fE
FCPEBIIFEEFRIT S hoto b EZD
N, —HRRSIZEAR L, WELBEAAR O L
FLEEMMZ S L TEBHEREN B2,
TRUF—FRRICHEDEmMIER L, Z0Es
WEEGZHB L TRV —TREEHES
DWREFTH D, Lo THILWMEIZIEL BCS
AET L. WELPHR & UYEEIC BCS A3E
W B G —vERT, AFEICEB T,
4k 2 %D BCS b, B CP RO 3.05 izt
LTECPEMNR328 LEL Ao T (P<0.05),
FIEL, SRS 2 BB IZANT T BCS
O 1338 CP XA 0.47. 5 CP X5 0.30 T,
EBCPREROFBRINEShoT, “hALMDT &
B HERTCE CP RILIRIE D ERMP S <,
SR OWILRRIC RS EIEE OB 8 234
el BIEFEECPEL Y BELEHLT
WetELBND, B BEEEIRI o
HODOE CP FiE CP XKL b BELEND
e HER LT,

AT THERSE IR E 2
BEIEDIZ LT EROELEHZFTSIC
BRI DREETH D, LR EEES
13489 4 H Bl G RE Uik, EBEHH O
EHIZ# T 9% (Sinha & Tucker 1969) , & &,
HIROBEFRIICHET R LEX —RETD
L HIBR~DIBREREATTE L TILBZTDY
DORESEARICAORERD S LIEH
2N TS (VandeHaar 1997), —F T, &
BRI OE AN —FRTH-THE
CP fAETHNIE, LBRORFTIHESNAE
WeEWIRELHD (Whitlock 5 2002), .
EORBBLUAAEZTRTRENEEL LTUL
BTOREZHBEOES THEML, 4 ADHUE
EREERAFLMAROALZH Y LEDOK
EXRHEETIFENRD D, £, BRTY,
BERBEOEIRHETAZ LI TIHLE
DREZEFWETIFELDHY, ZHBITH,
R AR AR R I E R U7 IE RS & IR0 T B
TEAFETHD (Lammers H 1999), 12
H AWOLAEERMEES BB Rick
Ak, R CP FEN 16%DEE, B 12
~14% IR CTIER OB ED 35~38%H
MU, ABEORBIZEETDZLARESH
TW 3 (Lammers & Heinrichs 2000),

AW CIE Lammers & (1999) OE[EF
W HE U CRBRBA AR L UMK TR, SLER
EHABEMELZRE L TLEDRE L AR
~DFERF DO FRERERHERE Ui, LEE. 9



BEMEE, BLUOHBEOERRIAR CEEE
RO B PoT, 9 4 Bl L UWIE A
THERFO BCS b MRICEIE R -7
b, TRAT—KENR—FETCPEFEN
2UNREOEN T, LEZEF0E2EICE
B ERICEIL ol B/ b,
A, LEDHI TN OHEHEET D DAEDBET
HoloWR, ITEDEHWHLFOEREEZD &
BRI ORBEE LILBEROBERIT
FRERICEE L TR 2B SIS X DB
HETHAI,

INETOMETIE, BEIMAICHEET S
LD = R NF S ERWERFO A EM
WRIETEEIBRH SR TNDR, CP R
DEWE LANEROLAEEEE LR L
HE IR EITHLN TR, Radeliff b

(2000) 13 4 » A LEIAE COFRMF
CEm T X — (2.8Mcal/kg) - & CP

(CP19.3%) &t &, =R A¥— (2.3Mcal/
keg) - & CP (CP17.5%) fafld THERBEZ
ERELTWD, FOBR, =xAr¥— &
CP KITHIES NS H 90 BB X o7z, 45k
& L4y ials BCS T3/ o708, 305
BHELBEILE R A — 3 CPKT8,618
kg, =R AF— - BECPRXT 7503 ke
D BEREEICE o, TOLEOER
BBt O 2 AX—72 00 CP OEELDD
DOFETHITE AR TV, Ishii & (2011) X
BREIZCPER L FNF—ERBIIESR
Rt 3 EOHEEHC L D EEBRREITo
T3, DGl 2B ATHEICFIED 305 H
EFBICETERALNAE, ZREEETRAFE
— RN HIBROREEF G L, YIELEL K
TEEAE—HEHALTHD, RFETIX
305 B#SLE. FCM RILE ILF T HE,
BLT SNF RICHOWTIHARKR TERRD L
Nighodz, LinLiddnh, BAEERTI
FLHBRTCIHE CPENFHICE CPELVLE
WL~V THER L, S hic, WILEFET o
EHIAERILE CP ENFEICE -T2,
EES M4 O BCS DHER L, 18 CP RDFHH,
— R TR N E — o (GridE, WFLE O
ERERENBVORTARRKIZAD
BCS P& T35 (Goff & Horst 1997)) 23R
Mot 723, & CP KA ikt d BCS DK
THRNEDPoTOPBHITIFATH LR, W
HAIEOIIERRE P L EEELTY
BOhh Liew, ok 1 HarkEIEER D
BT LD, 4SiRED BCS ITEBL-LLE

2 oD, SRETEO BCS L AEEE LY
IR ALERD B,
AFFEICBIT A HREFOHED 305 AL
B3 CP [X 6,923 ke, &1 CP X 6,757 ke TH
BT E S 8,338 ke (FLBLEERE
BRERBEOELH—F/RL 17 FE~ (fD) &
LUBEEM) D E, AR E LR 18%
FEEEIRV MEE R L7z, Hoffman & (1996) i,
LT FRBBROREEE 28
BT, 217 » Al ((E&E 569 ke) THrlfk, 305
HEEIZ7,695ke THoTn b WITEREET
W5, ZORBREE L I LT b AR D)
EEFL BT 800 kelEW, LENMEN - ER
i, DGR EENRECEEEZRIZLTHS
Z EMNHEEEEI N D, Van Amburgh & (1998)
W, DEILRICR L RER T T oot
HEETHILERELTWD, AT TIHAAR
FEIEIE L8 2IT, S HREE % 540 kellF%
ELE, SRENLSEFE TO DG i1
CP XA 0.71 ke, & CP XA 0.76 ke T, 43
BREEILFNFR 5475 ke, 552.7 ke ThH -
7o FELEZEETD L, BHRHDO DG %
TG EEE LV RELTILERN
BDHDIE LIV,
BERECBOWT.FIEAREED TER
BB OFE = A FEER L2457 ELL
HERRTOIZLIZIEETHY ., S DICEE
LEPEO CRMEERLFETRT S
EERKOBETHD, LxL, REBETRIC
BOWTRAEDKE &L LIERENRE
L EERBE CERLELDEIRE 264
W, RS BIT AMEOMESFRER & 72
HETOVIERII, B CP X 3.6 E. & CP
K 2.6 ETHoT, FERERE (Z5k 23
) OEEFEHNR2ETHDIZ b, &
CP RIZEEEHERLL~LE, @ CP K
HIRROERRFE LY S | BEEOVERER
ST, MEZT, ®CP KIZLEEAEB LU
HEEABHELE CPREICHATEL AR, E
MERFED b, fRFIIRRE TEER
NORBEAFELZI SN2 ETHEBIN
THEY, SFEMR2REIKTT Ty, B
DERIIFE L EEWEICHLEREDOLE
BRI, BEREE, RRPERSEE. AEHIm,
HIFEE Th -7, 2D 5 bfagihn b DEE
BROFERRENEEZL LN D EREEE
I CP X 6HE, HCPEKSHET, BCPR
DFRDRER TH -7z, £, BCPK
D 6BRITVIEE L 6 EE TEARDORY I




RoRdhoiohl, BCPRED§EIILTI
BLO2ERICERE T, 2O Lhb
FREI O CPHIERKEIT - ThH s Dk
TEEE 2 A B EICHRRE T 5 = L aURE

Ehic, ERPIEHCIZ 2 ELEDR}ME CP
K25 30 BB 26 BH(87%) T o= DITH L,
®CPEIFX30EET 2088 (67%) o ¥Eo
Teo SDIZ 3 EHIZARBE, B CP XN 21
FR(70%) 22Dz U TE CP K3 12 58 (40%,)
ERE T L, 2 BEEBUBIT T B sk
40 BCS BLTILAESITS>WTIRBAIELT
VIR, FIEES IR, T CP KX BCS DIET
W@ CP I HA~T k& < REEM O BRI H
WZ EHE CP RIZE_EHIZE A in
VEBREEILEOZ ST 2ok E
AbNic, v U ART v b OFE VIR
EOFBERE L T, FOERRENERE L
RICHLEFTHICEELRIETZ tiMhﬁ
ATV T 4T e UTESRICED
5TV 5 (Song B 2001, Aalinkeel & 2001),
Barker & Clark (1997) &% 7 U v F
AT DEEEPFREL WD, bbb, 1
FLE D SR HENHEEIT R - TR E
BLRURBRECEERER THAL L RE
LTS, AT REA 7TV T 007
EWOBEENEA SN 3 5 A irElERs
2, ELTRTHH OFME R CP Ak #Ei4
EAEERICEETINY S hEENME,
RV, L LAaRb, CP 25Dz &
BIZRSTREA 7Y T8 LT
HESRERETCHLERARELSETOER
EEEICEBERIF L0 LA, &
RGO EME E B o—B#o Cp
KE L OBEMEERET 2D TOMRAT
»HAB,

AW CRERER 25 L8 (2002
~2003) ¥X, FE2ETHHR~ L 50 CP
K% B ALHEERE (1999) D CPERED K
HE Uiz, T 5 14 18 LRI G,
BB £EERADM L omEss
BROERICL Y, TS CP ERET
A AfFRZEEE (1999) 2 EEl-TWnWa LER
HOBREETHD, T2bb, HUTRBRR
& LTHCPRIH LTECP AT CP
FHEELTEDREBRFTDIEHNTH -5,
HETIE, BBILBTA2ERF~DCP 55

AREIAFEOR CP RER LV THS,
LT, BEDEFREOFRB SR ICBW T
EEn T35 CP/AEIIBRISH®RTHY . &F
FRRTHEAD CP /KT 2%IREHIFRT 23 58
BB D BRSO B EEM I SN
LTHEEFEZLNRD,

45 FEH

AT ORI E SR A o R (L %
BiE9 7, ATEREEHETO CP AHER
FIEE S ATtk © BCS, LERR DME, WIEEss
DFLAERE L BEHEE, SOIERL D ET
OFFMR Bk, £ELE. BIUEREKIC
FAETHEIZOWTHRE Li-, SBRHIMIIS4E
% 90 HE L EED 350 kel“BET B T
DOHIFE U, ABRIIHB SR O CP kg
DEWICLY 2REZHRE L, ¢ThbbiEE
200 ke E TidiE CP K% CPl14%. & CP K%
CP16% & L, R 200 ke LIFEITE CP K%
CP12%. /= CP X% CP14% & L=, 7235, &
BEARMITFIEIER L H DGlOke X HEEL L,

BCS 2 2W T EREIMI R ER Al o
7o, i 2 B CP KA CP Kok
~ED o 7, LEER X UHERIEIC >W\T
PR InRR R X OHIE A TSR - 2T
72 < FRBRBHERRRD b FIE A LRSI T
TOHEEIZOWTHLERRDH N -
7o, WIEABNIE CP KA 214 » A, &
CP #5211 » AS CHBRERSE (2009)
EVbH 42~45 » ARE o7, S5UERT. ik
R E. BXUOGHEES EIC ST h EITE
LR D o T, MEDWILEFIZ VLTI
B CP EDOHAERENE CPRLY b Ehots
A5, fOFELS. 305 BHE, BLT FCM
HEFAR TIEER UL Thot, EER
SNAETOREILMEAI . £2EALE. B L
VEBIZOWTIHE CP EREEILE L 2o
o BAED T Enb, R EL 21 » HIHT
DEBSIENERTER, ERHOCPEE
JIE CP XD AKHETH DR1H] 14%., 1218 12%
TEEOCHIFIFEHL LB~ 55
EFi3AaL, & CPRIZE~WMELENET Y
BODNRNZ BN, Em,
W CP Eiim CP Riztb~=T, RANEEEHE
b,



HH5E HBE

hRAEORERE D E BRI, 2R
. DR, FEHELEM B OERBEIC L D IY
FHHERBE LTS, 20X ) iRz ny
T REODELEERA MEERB Z &R
BADERBELER-TVWE, ZOPTHFHT
ZLEHDIERBEFICHRLIARBRBIV
TR EREBT AL PEETH D, ©
DIz, BRREIE % EiE 4 2 Bt oL
DNEL 72T D, 1997 ENS 2011 F%
TOBLE 15 £/, FHERERE TORT
BIZBIT 2 aER &L 25~26 » B LiF
HHEEWTHERLTEY (FE%RREEMN
2012), ke LCEREMOERIGITEA
TR, ZOHEEE LTI, PIEARTE
BT oM TEREFZHRNLVF—T
ABETDIEBRBIELRTEREIETL

{(Reid 5 1964) FERMICHIEABIEEE S
RNZ e ERTERBEELL o7& LT
HIBA~DIEHERIC LY  ELENET
3% (Beede & Collier 1986) Z &M HiT 5
Nz, —FTEIRALYF— L5 CPHEOH
MIZED DGLO ke B L7228 L EVWEERR
FRFEETH D Z & (BRI 1995) =, L
IROFEIEITE RS 22V (Whitlock 2002) & @
WENDHD, —NbOMRITEAEES CP &
HAHZ LT, EEEE L HICHEH O RE
{feZ R L, o AEEMRE T & 84w
T EEFRELTNE,

FELIEET., BREEIIC BT 28T 0
TR =B IV CP ARER T OEOEEM
WEETEZICOWTRE LTS, &R,
fifles TDN B LT CP 5B Z T Fh 68%
BLRI4%IZRA L TDG0IT ke THEF X E
B ET23 p AR COUESEE FBERE
WBITAHAEHL_VOALEERTRETH D
Z e R LA (Ishii & 2011), Z DT
Binb,. BTl X—-EEEEASbEdE
CP ffhI, 5B: LTOERDRRBTHE
R P D OELEETHDIZ ENHADL
Ml o, T7dh, CPH® CPd £ CPu
DIEEEIETHD, B CPIRE—8 TH
fRENDZMED CPd &SN FICTERE
{LETHEERR SN AEE D CPu oAl &
N, 2£9, CP OE—BASMREEITHOV
CTREPERD - LIZI0 SEMEE A
T HDOBE DN B T EREEERD,

T RERAEONCK & EELEOELNIC

o, BRIZ X IRERATOHE AR L REHFR
BEATRE) EROAELEERMEE 2o

T3, BELEE SN D ERTPOERID,

THRRREZES R & L CHERE P Tk 2758 L,
FTUyE=TELTKRKEEBRT S

(Tamminga 1992), £/, 7 E=7 4z
FLTERREEZRET (T T2/
=T DEZFICHG LELAFOAEER
/et ., Fhil, BUNESST7T A U A TR
BB DEFiE 7%, FRFERTHEH FR % O o 5
RELTWA (1AM 2001 , RERETEE
LAR— bk 2010), ST, EENENE
FEDENICAEPCKRCED LS5ICL, &
BRICHEt T 2 E X2 TE L THIR L TW
S EBRBETH D,

F ZTABERE, 21 # AR TOSRIF
BEL B E D IFHMEORTERD I
FEMPERR L LT, EBofEd CPic
BT 5 CPAB LI CPuEIE D BIRMDFEE .
R, ik & E—BIRER, BLUER
HMIZ BT BB O W TRE L, &b
B ORI CP AL FEICRIT ARE
BE L WERENE, E AN COAELAEMRSE
& OB OWTRIE L=,

E2ETII » A b ATRREATEEL
RAEE O kETCOYMENSE L L, B
AEFBEETREN TS CPAKELRL L
~YLDTECPE & 2%RIEBOTE CPREER
FLE, DG # 1.0 kel EL TIEE 200 ke
=TRSO CP % 13.9% (CPd 9.1%., CPu
4.8%) DOFCP X & 16.1% (CPd 9.6%., CPu
6.5%) O CP RICHtEFZEE Lz, FE
200 kg LU 1338 CP K& CP 11.7%(CPd 8.0%.
CPu 3.7%). /= CP X% CP 14% (CPd 9.2%,
CPu 4.8%) WERE L, HAFFIERE (B
KEE =MOKEZITSHEER 2006) I8
WTERMESD 1 B Y CPEREORY P
FIED, FE 200 ke FIRICKEL WO T BT
OHAFEL FNICHETD T, T b D&E]ICE
AR CP, CPd. BX U CPu KERF
BB L O BRI RIETE Bz o TR
Ft L7, REEHIRI T O DG IXEE CENRED
BT, FED 350 kelZBE L ERFAOEE D
MR TRR TH o7, BREICOWTHM
R TEITFRD bl o =08 CP Sk
BCPENREFEIIEE -, LT, FAEF
CP 13 CP RD/KMETH HMHE 200 ke T




st

1 14%, 200 kgD 5 350 ke =TI 12U RE T
+aTh B EHEINE,

B3IETHE, FARF O CP KR LT CPd
L CPu OMEREISNERHM, MmiEHER,
BLUOE-BHEERICRETESCONT
MRt Ui, BSR4 E DS 200 ke & 300 ke
R TERLEZERHMRABRORR, BT
REBICRTFEEIFMETS CPRTCEE
ST, HPERENER I UEREHEIC
DNTIRER TEITRD b 2h -7, MCP
ARREEE CP XA CP RICEERTEE -
Tro M¥EREAT TiX, PUN BENHEREIE %
BELTHECP EAE CP RicH~TEWN L
NTHR L, Doz b, HECPRET
IS CPu IEEDFIA S TICRPIzHE
HEaNmbDEEBL bR, o> THERME
~DCP#HEE. BCPREDCP L_ABL
O’ CPu E[&THHTHD LR, £
7o, BRIZED2BEAWOBAHLHE CP
EDHH, BIEZ CPHBFEIZIEWE Ebh
Do

FAETE, ERATHOHKESERF CP A&
ENRE BRI O BCS, AIEDORE., TR
BT AILE, BI U B EEMEREICRES
BB OWTRE L, &5 2 B LK
LERAKRE COAELECEFE~DBEIC
DNTHBERMERFT Lz, MR EHIZ 21
H ARBEDORMSEHTHY Bk F—
R CHRE Lo b b7, EIEHERERB X
CHBR~0BECEBIABZS X2V EEDN
7o WEERFOERRREZET BCSIE 9 v A
e, PIEA TR, B XS BmEWTh
DO TH B RIZETTD b Rdo =8,
iR BHETIHE CP ERAE CPRELY &
VMET&H -7, FLEE, ILEEHE, BLUMH
ERIZOWTHARIEEEZEFRDSNE
Mofe, FIEOWIHAEIC SO, MK &
H 305 AR BNZ FCM LEIER LA Th
ST, BIE AR ERRIC LR TED -
Too WL BT EER L OEENERD LN
TWa, AR TOSGBEEIIE CP K
5475ke. B CP X 552 ke TH Y. FERE
EOREEITHEAD ENZ N, DT &R
BLTWBEHEEIND, EEMO DG 28
1.1 ke B2 2 L HELECETHRALNS
TEML, BERNLD DG T RLLREETH
MERIBAZ I EN B LU CPHREER
BUEEEZ D, WA MBI 2 EWILIE
Fi3E CP EREL o7, FOMOILAE

SIEET o T, 305 B ETIIEN
ol PHWEASHZELTCORLE
HEIZE CP EOFRELER L, RAticE
EIECPEREEE L, Dtk 2@BED
BCS 5 CP KAEL ., TN biE, K&E,
BCS @ 3 3F O#R 5 HiE CP RO F BN EASNS
DfFFIID e ole b EL bR,
HREDERE COLEELENLER L #EL
HER B #3iE CP K& hote, EE LS
CP RIZEL_THE CP ENEL . FHBER
EOLETHIV L 1 ES,hoT, BREO
B CP/ARER T OROEEHEICRITTE
DWW TIERRD R, BEHIROESICE
dmtﬁ%ﬁfﬂﬁbw EHLEBEERTHA
o EOHRT, Foa DIITHER CIIVIELE
m@%%%%%@kbf%éﬁmﬁ62mmo
ABFIE T, FEE Lo, HihkE
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