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Conjugated linoleic acid (CLA) in foods (milk, beef) derived from ruminants

and it’s physiological functions

Keiichi TANAKA
Graduate School of Agriculture, Hokkaido University,
Sapporo 060-8589
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1.3 L &I

FLBRECFERD & ) & KBFEHERDOEEDIC 138
MR % % < &8 L, FEMIEHER D, — &
i, BRI OIBERES S < 4 b L b D {REE )
WYV RIEHEL LD, BaLv AT u—)VILESLE
5, i) B OERE L YO EEEERN Y A
IHREE LY, B L TlRAEERESEL T
WHHBMBRRFROBEREEZ RS TRETHE L
DL LN, EHick-> Td 2ot E
FEMIDIE B DR UHA TV B, Z D728 1990 FRUz 1%
BEWTOIRFEBEREZ - FOBECRNL ) ITEZ
LEFEHBEOWGE (FEWT O SRR,
2, a-) JVZBED X I T n-3 REMAERAIIRITER D
Wiz X)) »RALN, B, BRTIEIEREZ LTC
W3Y, REFZETRTOLEEIBELNL T Th» -
2. L, ek, REFREHROEFEY (4
LR OFLELE, FRL E)PIcER L TR ) /—
JUEE (conjugated linoleic acid, CLA) 12 5&4 > #i]
VER D ® B EHWESINTLR, )/ — VB E I
F o2 B 2R BRI Re RO LNTE
N, EEHE F DEEICERTH S Z EHHERE SN,
T AN A% ETEEEF R LED TS, FRHT
i3, RBFREHERNOEEW T CLADKIR, 352
CLA D&M BHHEERIC DWW TE L H S,

FH 2003412 A 24 H

2. CLA 22w T

CLA R /=BT R LB BERTH Y, 3
B’ UREERET AL OB TH S, 1935 Fi
BOOTH et al. 12 & - C, B IFDFIFD» 6%
ZERKAZF > T 2R THREI N, £
%%, Paropl (1977) 12 & - THFH o CLA IZFIC
cis-9, trans-11CLA Th 5 Z L D HER I N, KBRE
DE—BRNICHEXTEZ &b, TORMKELE—F
B2 (rumenic acid) & TN T3, CLA ZHERHN
1213 SME D E B L 4 E0 T REARYFEET B
Bs, A9, 11460d AV id 10, 12 602 cis 72103 trans T
ND_BRAEFEOLODE N, K1Y /— VB (cis-
9, ¢i5-12Cis2), cis-9, trans-11Clgs, trans-10, cis-12C
w2 DHEEZRT,

3. #3.4 CLA DR

KHFENE— BN TR IR 3 sEwC L -
RSP IR GR% 2T, TR LY, &

1) /—IVER (cis-9, cis-12C18:2) #{EU/—LE (CLA)

1312109 coon u
= 12 \—
n 09 cooH
cis-9, frans-11C18:2

13 12

11 10

COOH
trans-10, cis-12C18:2

1 )/ —Es LU CLADBER
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A RERET (EICRISURYUR)

//' * mAks R \
i ]
HyEa—n i&%ﬁ?ﬁ’ﬂﬁ@
L l . faFals b > N-ak il
- Fnero i c*ga:': %— UV e B Gis:2
Rit ¥ liﬁm
cis—9,trans-11,cis~15CLA

KEHm

THHELEREA

KEEBM ‘ cis—9, trans-11CLA
trans-11,cis-15
KRB l KEFmm

trans—11G18:1

? E—BATORERH

C1g:0 = ¢/s-9C18:1 Cts:3  Cte:2

N |

-8
KRFEmM
k@M
trans—11C18:1 @
le
n & iicm:o tnan’rﬂGlaﬂ CLA J
| / |
v T v
Ba Cis:0 trans-11C18:1 CLA
| Ao-TFEmiERR
N
4B BLVEH

X3 H£—8&ILUHBEBATO CLABRER

C BRIRRRFER IR 25T B, fRICEEEN
T3 )/ —)VEBRIZHE— B NMEwIC & > TRELS
N, cis-9, trans-11ICLA 127 V), VT ¢is-9 DLEDS
IKFREEMEN, trans-11Ce 037 v B), & 5HICHfl
FEIFEECTH B AT T ) B (Cyo) I 5. ZLTTER
WL EICE LN, TNENS (M2), FIFHF
O CLA IZHEHRMIE 2 £ B/ L T AT 24
5452 ik >THMT 5 (KELLY et al., 1998;
LAWLESS ef al., 1998; SOLOMON et al., 2000) DI,

SRR DY) ) — VEEDRAEEC & - OKRAME LB
BREOFEABWE & L CTEREIN S cis-9, trans-
11CLA O—E A TR LEREICAT L, TN LT3
PR MEARIC D IAEN D ob &2 LN Twi
BI3D@OQN—1). LL, 7 b 49-Ftaf
IBBERIZ R T T ) v Bk AV A > BRI ARG 577
T C% {, trans-11Cp1 % cis-9, trans-11Cus ICEZ 5
Z & (MAHFOUZ et al., 1980; POLLARD et al., 1980)

BIUOWHAANENENIC trans-11Cy, 2575 2
Lz & o THILF ¢is9, trans-11CLA & &5*31% 1
U7z & v #i45 (GRINARI ef al., 2000) 225, &5

—oOD)N—FE LT 3D@QDN—1), E—BNT
) =V oY) /v VBRI trans-11Cus F TRE
BN, ZOBRMTTFEHMLED LRIE N, LR
WhAEAE NI B 2 REaR bR (49-FRuflfbBER) i<
& o T cis-9 BABHLZ N T cis-9, trans-11CLA I
EHREINDIN— I 2EZ LG, &b (2002) BLWV
AN et al. (2003) BE—H 74 ATNVEHEE L2
DI S NBEBE W a) SV BEECERLT
WARME (V75T —ME T =) HEWEIETE
e L, $—ENEWhoEMIRIBREE (WEY
1g¥7e)) bz BEL 2, TR, B—BN
TN cis-9, trans-11CLA &&i3%E L {{&< (0.05 mg/
g ), —%, trans-11Cp 13EVME (0.3~0.4 mg/
g) THBLLZ (R4 E5). ZHZ&iz) /—LEB &
W a-) /v Bb b trans-11Cs ~DIRFREMIL,
trans-11Cigq 72 5 X T T ) ¥ BB~ IKFRIMIZ BT
WAZ ERRLTEY, V) —I)VEBOKFIRNERE D
WRIDHEWE TH 5 cis-9, trans-11CLA 1Z3ERH IS
R EN trans-11Cigy 12% ), ZDIREFB»E—BWN
TEWETHER L2 LRI TS, L L, FI04
W CLADSE—BNTERINZCLAIREZCH
ELTwsL—tDET S EH—BNTHCLA L~
WIHET E B 0T, HEWF O CLA D44 13
trans-11Ci 2 BEN—FQThHh B EFEZ bbb, %
ITH B LWL ) —NEEE(EFLT
VB (P77, b7 )W, KEkY)
KGG720 T <, KRIRIBEREIZ cis-9, trans-11CLA
ER T v ae-) VIV BESESCERL T AR
(7 =) #51c &k > CH IR CLA &8
g 2 & v ) #45 (DHIMAN ef al., 2000) b BB TE 5,
B FERNIAF T3, AEDIEHEED TMR 5 5
VRS AR (BET [ L —) S5,

9
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0 waesm
006 ] AN+ REMEE
005 | / B sy
o0t B sm+xamasy

me/2 .03

0.02
0,01

ANNNNNNNNNNNAN

| I

0 1 2 3
55 E5HE (hr)
4 E—BABRYHDCLASE (mg/g) DIREM
=1t
0 #usass
HM+XEMBEEH
05 B S8R5

B #R+XEhigsn

mg/g

#5450 (hr)

5 E—BABWEO trans-11Cs, (mg/g) DIBES
B2

FUEHF D CLAEEFEHW I L HEIN TV D
(JAHREIS et al., 1997; KELLY et al., 1998: DHIMAN et
al., 1999). DHIMAN et al. (1999) (3 TMR #5534
DEFLTIE CLA &&13 3.8 mg/g milk fat ioxt L ¢,
B Tl 6 5 22.3 mg/g milk fat 72572 L3R
HEL T3, ZOHEEHD—DIL, WEDFIELIRIER
) =B E a-) L YBBTH Y, BT, o) L
VEEEKH SO EAL TWS, —F, BESY L —U
ICHRET A N L DIRBFERIZEA L, RbDHE
(2002) T3, HEICT L E o-) /L ERIIMENE
SFUTIZ, 72, WEFEBREED 1/310@PT 57120
2, MER o) SV UBERIIEYL ) TH1/6I
BWALR(ERLD. 20k ) icEICIIFEL) CLAR
trans-11Cye) NDEE & % BBE» S EEN T2
T2IZAH Y, FDRDIZHEMN D HEIC (2B L 7k

K1 EERRUKRZHOIEIFEEER
Melrmeiink (%)

Jil=d g3 —

FANE BHE KEiH
Cis:o 21.6 33.3 11.4
Cis:o 1.6 2.9 4.1
cis-9Cis:1 2.3 3.2 24.1
Cis:2 (1) /) —ILER) 5.5 17.8 50.9
Cis:s (a=V) /7 LV EB) 48.2 24.9 6.2
Others 10.9 18.0 3.3
Cis:2tCis:s 63.7 42.7 57.1

—— mg/g DM ——
ARRED R 20.0 6.8

BEN) )N o) Vo BEECERLTE
N, FHAFOCLAREZHMEREENTHS ),

4. I FCLAZEAEMSE 2REX

1) Trans-11Cs, 8LV CLADEBEE & 3 2R
BRI A 2 (EHB L TV 3 HEEDRS
KELLY ef al. (1998) M1z & 2 &, Fkihice—
F2Hl (FECam &H), b~ ) (& Cs:BH) H2
WIE T =1 (8 Cus &7F) & 12153 g/kgDM %
mie545 &, FIPCLARZNZFN13.3, 24.4,
16.7 mg/g milk fat &% 1), b7 ) MEMKITERE
MX o 5 & ENTwiz, 72, CHOUINARD ef al.
(1998) DL TIE, #/—TM, KEMDBWIZT=
=MD CalhZ R4 ) 4 BEERICHEMLEET 2
&, 3 CLA 28213, MRX (4500 3.5 mg/g fat
LT, #NFN13.0, 22.0, 19.0 mg/g milk fat
WL, MEE L LT, ) —VEEERSEEAL
TWAEYE 23T % & CLASESFRLEWESR
RL7Z (X2 0QE@nWN— FzHEK), a-) /L
BrZ(EA L EMMmEmc L >Th CLA &
=mIFBIL 72 (@— FEF). ,
BELL & KENNELLY (2000) (%, 28 EENWILF% 4
TN—74lr, 43 (HRK, KRHEEK, 5
BHEMXABLUB) %, 1AEHM% 158 &L
TEBREBI o7z, FRER2ICRL. IRHE

K2 BLLEAPHESROWMILFDOILIENC s A

C18:2f8 15

CTL LF HFA HFB

C18:2 (czs-9, cis-12)
Cis-9, trans-11CLA
Trans-10, cis-12CLA
Trans/transCLA

Total CLA yield g/day

1512 1.62% 2970 2.82°
0.49*  0.56* 3.70>  5.63¢
ND* ND®  0.054°® 0.054°
0.0332  0.046* 0.5 0.I7°
5.1* 5.42 28.5° 458

Within a row, values with different superscripts are significantly

different (p<0.05).

CTL: control, LF: low fat diet, HFA: high fat diet A, HFB: high fat

B

BELL and KENNELLY (2000)



HETT

a—)/LoR
(cis-9, cis-12, cis-15C1s:3)

) /—ILEg
(cis-9, cis-12C18:2)

1 trans-10, cis-12, cis-15C18:3

trans-10, cis-12CLA

\ trans-10, cis-15C1s:2
trans-10C1s:1 \

RTFYIER (Ciso)
6 BEAHZBEFEOE—BENTO C~REaffsis
BRDKFR (HE3A)

FEARB SRR & BRI SR T L 7225, =HRIGER
ROE T RE» -7, IR F O CLA &I R
X3 0.49% (—iE 2L ~0L) #2720l LT, &
JRIF KX B Ti3 5.63% (MEXOH 124) TH Y,
ZORIZHIRIFAEELETLTWEL, ZNTHHE
Ro# 9D CLA 2 &F LTz, k72, FUERF O
trans-11Ciga ZE DML T 7z,

MBI L > THFFF CLASEI (LT 52 &
PHREIN TS, Kelly & BAUMAN (1996) (A8L5
MoK, HiEH% 5050205 20 801242 5 &4
A CLAZEN I 2RIETLZEHEL WS, £
NDEE & LT, GRINARI et al. (1998) 2 iEEH %
TS 2 L E—BNBEMHE»ED Y, St el
B D K FE IR ML L, trans-10Cy & trans-
10, ¢is-12C 50 BMERD RS E L 5720 TH B E L
Tw3 (X6).

Zofl, FEEFINRIEE £ < ShmkRmc & 24
FLH CLA #mic B89 285813 & DEERMIC 2H 0|,
b5,

UEn ke, #3HDCLASE»EMNE 57
DIz, @RI CLA &Y & % 5 LM ALy
B+ b B X Th b,

T, A (= AM2%) E—Rlcm 7 2 b L—
FREZFFIBETHZ ICE -, FURERIIIET
5P i 2URRE o> CLA 238 (3 4&L1L)
L 72 (DONOVAN et al., 2000). =3 > faih (1~ 3 %)
bt ERaY, RKEHEDHEAELY T IR
CLA & &3 0.7 g/100 gfat (FMmERMX) 205 2.53
g/100 fat (2 %&HMX) E#H3.5FEmL 201, ke
n-3 REM AR D 4 L EE k-7, L
L, ZDBEFIZ DV TR EE 2 110w 20 v (WHITLOCK
et al., 2002; ABUGHAZALE et al.b, 2003).

2) RERBOFA

CLA Z THRMHILBEICHE, & 5wz R#CLA
(protected CLA) ##5 L TN S ¥ 2 58S 0 %
5.CLA Y727 —MZ b bibFaicam I nge

4

LOTHY, W OPDERMEIREL TS, 2D
A CLA # CalE (GIESY ef al., 1999) »5WIiET
NTE PRI 72 A2 A > TRAMEEIR & L a5
L7z, ZDB:, CLA OR» T FofiTERiy, HtEng
MElcEALR E X, 22~34% (CHOUINARD ef al.,
1999a, b), R ATATE FAHEL 72 CLA #R&0O#%
B L72% X T 36~41% (GULATI et al., 2000) & #E
ANTn3E,

FLIRE > CLA 12, CLA OWREABRORE & 7%
% trans-11Cip; 2 EMBICHGTHZ Lic L > TH
ML Twvw3 (GRINARI ef al., 2000b). Z72, ER4H
WARFETRMEIN, HDRRE trans-11Cip 2 EA TV
TR, B 5\ i3 KEMN E I KT L 72 Ca
1R (trans-11Csa % 17%&H) 2465 LT, IUEN+H
CLA &4 2 5Ll EicimL 72 (GRINART ef al.,
1999).

BELL & KENNELLY (2001) D4 Cid, HME 7 4
AT NVEZEWILE (FLVRFTAFE) ABERARL,
OB (BEbi%Rmn, CTL), @& CLA (cis-9,
trans-11 & 31.7%, trans-10, cis-12 % 30.4% &)
# 150 g/day (CLA), @ 7 T 7—ih # 150 g/day
(SAFF), @#% v—# 150 g/day (TALL) # #1ZFh
11 HE, FBUBIC 20 25 22 BT TEHE L7z, &
RizF3ICRL2E )iz, 5% CLA 1248 CLA #
BlcE->THERICEML, Cu i3V 777 —MlHEc
oML 72, FRIFAER» CLA#EIC L > T
Wi L 727202, CLA DSt &Rl k= (g/day)
A L7225, CLASERERML (&3, AK
CLA #5102 & » TIIEHEIMET L 72 oid, &8 CLA
121% ¢is-9, trans-11CLA LIFMZ trans-10, cis-12CLA
BMRPEIN TN Db EEZ LNTW S,

BEARLZETLE, RelRLZE)IZ, £—F
NME#FENZbIZ X - T, )/ — VBRI ZEH
D, trans-10, cis-12CLA & trans-10Cg DRI N5
ZEHHEEE N T2 (GRINARI & BAUMAN, 1998).
FLIBREE R D trans-10, ¢is-12CLA &8I, £&IRI5ER
D 0.06%LLFTHY, cis-9, trans-11CLA 7 2 %FERE
ThaH, LoL, HABEHEHETIE2E8E2HK5 L2
HFDFIEE R D trans-10, cis-12CLA &5 L,
FLIREE & ORI BRI H 5 Z EHPBEIN TV 3
(BAUMAN et al., 2001) (X7 * 8).

WEL PR EIFIZ cis-9, trans-11 & trans-10,
cis-12 DIEA CLA # 30 g/day #5795 & LIRSk
2¥50% A L 722 & (CHOUINARD ef al., 1999).
BAUMGARD et al. (2000, 2001) 123N S ic trans-10,
cis-12CLA %35 L 72 & & 123 FLIRIFEFEAZE L <
WAL, cis9, trans-11CLA %5 Cl3E» R LN 7%
Motz E5IT trans-10, cis-12CLA # 3.5 g/day #5-
THIREIAEE 5% & ¢, BRI 2t 4 & 5 7%
FIFESMClE trans-10, cis-12CLA BAEKRAFLIRN T
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RI WIAFOEMBIANCLAKRE(C & 33LIERhDC,,~ HERHER

DR B L UEER
Reihig CTL TALL SAFF CLA
#EE (%)
C18:.0 11.08 11.08 11.22 13.52
C18:1 c¢is-9 24.43° 25.6% 22.8° 18.2¢
C18:2 1.82 2.12 7.6° 2.32
Cis-9, trans-11CLA 0.592 0.612 0.582 1.77°
Trans-10, cis-12CLA NDs ND# ND# 0.85P
kER (g/day)
C18:0 58.52 60.32 70.52 29.8°
C18:1 cis-9 1302 1372 1422 37.7°
C18:2 9.5 10.92 46.8° 4.7¢
Cis-9, trans-11CLA 3.082 3.312 3.598 3.902
Trans-10, cis-12CLA 02 02 02 1.86°

Within a row, values with different superscripts are significantly
different (p<0.05)
CTL: control (no fat infusion), TALL: 150g/day of beef tallow,
SAFF: 150g/day of safflower oil, CLA: 150g/day of synthetic CLA
ND = not detected

BELL and KENNELLY (2001)

EMF~ADOBE5HHE
35 a s
H “p--.,..
7’ \ § “‘o" 'A..---...A
7 VR W S
Y -, »
7 30 A
= P~
=] H -
13}
O
% —a— 110,c12CLA
2.0 = / —8— 9, 111CLA
: o $TST— i
1.5
2 -1 1 2 4 6 8 (H)
7 CLAEMBIRSICL 3IBE~DTE
BAUMGARD et al. (2000)
DI AR BT LEWE TH L &L, 2D 5
&2 5 BAUMAN & GRINARI (2001) 13341 BRI 4= 2 .
PIETIR2 &) LFABESEMHTCHETL L, H—8 ‘T

W T LN R ) K RIS IEAE TILIR I &%
ZREET % trans-10, cis-12CLA & trans-10Cy % 4%
R 50T, 2D & I A&IRITEMGRER O KK % Tbiohy- 2}
drogenation theory; & L THRIEL T\ 5.

D BEGER L7 iz & 5 R EEETI
E—EHWNTH VFA EEENEL, o7 ot > ERE
EoBEc & % glucogenic-insulin M T® Y, FUIEHS
BRCTRA L7z 2 VX — 13RI & BUc R E S 1,
ERIRRT 58N Y 5. TANAKA & OHTANI (1986)

() wEmE

trans-10, cis-12CLA, mg/g fat

8 3FLBE=EF t10, c12CLA B2 ILIEEDRER
GRIINARI et al. (1999)

i3, WY X 2 WEFR SIS & IR Zi6 T
BFL, IR TORESREEB L) K~

PP 2o & R OVE R ) o TR R HIE
L7z, SR CRIEEABREVY NG, D) »—Xiah

— 55—



Hrpk—

VLI ZAGHE LR BT L TlRES Lo T2
7%, BREHAEAR Tl3RESTR 2401 B W COREAREE
EY)RT T )= (FEFDHIf 2 T7ar
SMBIRBREE ) K F > 7 & BREFER & BRIHALRR I B
DaATe) {EMEEFFL <ML, —7%, ®EEERE
) ox—YEHE (RIS & MR ~FeRhEe 2 B3
2) HMETZ eh s, BEGEZHIC L 5 IR
TR AU LB BRI SN iz £ < il
Bizbiz, FERE L CERRICE Y A SN 5 FEE DR
DL, FEEPETTLINOTHASL ) EHEL TWD,
Trans-10, cis-12CLA XELEF/Z0 ¢4 <, #HEFD
WAIEEZ L, 2, FHENICEERST 5 L3
BRI TOREER A BT IR S N 5 2, BESR L2674
E TR ARICHE LS5 2 513 ¥ trans-10, cis-
12CLA 7"$— BN CEESI N, TEHELEFCRET 2
LI TH 5.

wshnig & EEROINE & CREERI 20N T > AhT
ENBhh, RECLA 28RHCRIMT A2 &ic k-
THIRFARN CLAEEZ MM 2 Z &AW
Thb.

3) FRMICEHEL TV 3HEE 58

FRNAMIC & > TE—BRNRBE2BIET L DL 4
#, FRFPDOCLASEZHINZE2DICHEHTH
20h Lk, FEOREMEIH S L b T
BEX L in vitro TREMA b CLA &1
maE, R Cp DEEDLFL NI TEY,
trans-Cygy D% NP EDKFTM % HE L T % (SoN

et al., 2000) T &d b, BRIV LICE-TBIN—T

DM (trans-11Cisy & AT T ) ¥ BRI KEEEHIN) DB
FEH BIZTEMEDBHEE N T 5 Z X P HEE N5,
L DEAF~DE R T VEMTIL, SAUER ef al.
(1998) DILEREGH CLA 233 L 7z & ¥ 2 4, —
CHOUINARD et al. (1998) 3 & (F DHIMAN et al. (1999)
BEARAS Y R2IAICHE L CLIREF CLAGEIC
AP BEEI NG o2 E VI BEDH D, ZOREY
EWiL, AR RORE (SRR 808 -
T b7z b\, KEFMCES L w24
B L, BBE B RIFERY D 7 v b R
DI VDR LN, By P EHEWIZRS (2003)
DEBRTIE, RKEME—IcH) /=4 ks
Lo THE—BRNTD trans-11Cysy Vi B L 72
7, CLABRICIEIME»RLNLh -7,

4) E—BAREEIRE

CLADE—B2» b/ B~DBExENEE 5 &
IICHE—BRREBELRIET 2RAD L ENTVE,
—HBRRRVETHZEETHY), CLARHETY
BILL 2 BEOFHMR#WTH L. TnT, o/
AR & T S 8 58 TR & 7 B WP O & BT,

HHWIE CLA ERICE L 72 EwE e § 57 8 05%
25N TWw5 CLA 72l EicfREtritter 9 o
BKRBRMOBEI L 20T, MOBTFSHEKE L 2
5E (BEET 2 HT 2 AR~ KEZRN TR
, 7aer vBESY SMICRAET ), CLA ~DK
FHEMIEL 72, HENEENEZ EHTES
PLEnv, Fuck->T, TEELEEICRET
% CLA % trans-11Cyg 25BN 2 720F T7% £, Butyr-
wibrio fibrisolvents <MD ME X CLA < i~ ufl
FEIGER % WA I B AL T REME A D B, 21U, %
—EHRICBFIRRE LT T7>— 2T 52 &
I TKRIEI AT EBICHHENEDEET S
&, A VEERFESEESL (LOPEZ ef al., 1999) &
F UM THE, Lorl, F—BRHEEICEEN T
5 CLAR ZlingfEiBa &K<, 2& 2 iE
Butyrivibrio fibrisolvents 12124 Cge % 0.1%, fiodill
BTy 0.T%RREL»EA L T\ (HARTFOOT,
1988). LA L, 702 F Y TIZid Cue % 16~17T%EH L
Tww3 (HARTFOOT 1988). 4%, 7'm + V' TooH#%
BMEELZEIcE->TCLAARERSTHZ LM
TEL2 LN,

Fooft, IR E— B NREEREOTREME L L C
Cu RZH D43 H CLA GBI EIML 72 & T 285
&5 (SOL MORALES ef al., 2000). ZHIZE—BWN
TOKRKRREMEZET ER 2D LTV EN) T
ETCTHALBFIZHLPICIN T,

$ 72, 43 CLA €RIMEERZEIKE W, ZOR
E D 1 D3N T A9-AEaF VBT IS 1 DB
WREWRZDELHEZLNTWS, L, @AsSTT
<, BIBHZBAEIC & - THEEEWN T 49- b
BREBAEEL, EUHEETELL L, SEWDT
I CLA &R 28¥me 572507 ¢hl, RIS
BRI B I EOTEED LN,

5. CLA M4AIE#EAE

CLA 3 /=)D BMARTH 5 5%, HA 5 (1987)
i & D FET IR RO THE I N TLIK, )
J—NVERE 3 B b R ABER LN, %
CDOBFED e 31, K2 EH L VBEEVREI N TW»
5. BUfE, Rk BBRESMLNTWS,

VTR F >, BB, REF>%Y),
) FUBHIER (RERRHMEE:, 42> cxo@m, s
fhER p-BRAVIRHE), ) fklshERisE, =)Mol 2
T a— )UK (@R LT, &) RN
sgAl, ~) HERBOUEE, ) I AT ARBoE (B
MEREDO TR, F) A4 2%/ 4 FELoRE, V)
BRI 2 & TH 5.

Z DL DD DBERIC DWW TEMNT 5,



- PR E CLA

1) 84 MHER
CLA 0 AEBERAIRMICERIN DT 7)) LD
T2, N N—=TEELLED TZIF, OWIcER
FHPENTE B EEFRL TS ) Bz, 2D >
N— T ORI FERWE S H D EDT AN, T4
A3 Y RED PARIZA (1983) I k- THASIN,
INVPCLATHDZE, ZLTHET2HHITEZ
Ve ERHERI L THFSESSAT O L2, 1P ef al.(1994, 1996)iF,
CLAWMEARSES T Ficlh2RESr>HTH B
dimethylbenz anthracence (DMBA) % #%5-L, 7
>34T CLA IImE OB - TEfid N, 0.1%
WMTHHEBELIFIER» H 52 & 2Rz (M9),
% 412 CLA-enriched butter, cis-9, trans-11CLA,
HEVEFWL DD CLAZEAL T35 CLAEA
YRt 100g i 0.8 g ML 72Ty + 3L >
(hEig) FsAER 2 R L 72 (Ip et al., 1999) . CLA-enriched
butter %% 50%, cis-9, trans-11CLA #°53%, CLA &
B BIBE TN LRI BEIN TS5, B
T, AR IIETE 5D ¢is-9, trans-
1ICLATH B2 EXRBHLENTW S,
FE R R RS > D4 =2~ 5, 7a
%—7;?,7DN7~95y,X?179X@T&
TOBBETHI0 IR &) L KIHEBEZNML T b2

WIRSRIERDERALE AL T AR A RBT A 2
EHFRLEPIZINTWS,

—iiz, EBREMWIC) S —NEEE S {BET S L,
SRR 2 AL T b MllE & ) 3Ly > SR
MY 5. TNREERRTY) /—NVBPLTT7XF
YBRANDRBEI LY, TIXFPUBrLAMS
NBd7aRE 77> E, (PGE,) D&F A EL—H
EFEZHNTwS (X11). CLA EKRATY /—v

80
Controt
i 60 =
B
2 5 0.05%CLA
bal
v
® 40 0.1%CLA
B
& 0.25%CLA
E 5k > 0.5%CLA
0 N
2 4 6 3 10 (8)

DMBA 548
X9 SyMBURIHAACREICRFITTICLADRE
IP et al. (1995) .

#F4 CLAKS AN REE

SLFEX fARRCLA JEERAE  EEORK
g/100g

X 0.1 28/30 (93%) 92

CLA-enriched butter 0.8 15/30 (50%) 43

CLA supplement 1 0.8 16/30 (53%) 46

CLA supplement 2 0.8 17/30 (57%) 48

Supplement 1 : ¢is-9, trans-11CLA
Supplement 2 : CLAZMARNDIEAY

(8-10, 9-11, 10-12, 11-13)

_—

HLEIRE L

IP et al. (1999)
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Linoleic acid CLA
18:2, n-6 C18:2
4——— ¥ /A6 Desaturase ——b*
7 -Linolenic acid C18:3
18:3, n-6
<4— Elongase ——»
Di-homo- 7 -linolenate C20:3
20:3, n-6

<4——— A5 Desaturase ———»

Arachidonate (AA) Conjugated-AA
20:4, n-6 C20:4
11 Y /—LEEs LU CLA ORHE
*46 Desaturase: rate limiting enzyme

B FERC B S IR T 7 X FrBEEKICREE
na, Zol, RERTERT BRI /—LVEBR
MM UBETHLIZOCLAKBEICL>TY) /=
B 5T 7% FrBERHG X, PGE, &5 &
BT H. 251121/ T L5, CLAZERT 7%
FrEh b PGE, ~D RIS L T 5 B3R,
COX-2 DIEH#IHIT 2 Z EHFBOLNT WS, ZD
728 PGE, IR L, Ehictnr bEmE g
borR X (REEREEF) L EHlT 5. PGE, i3
M12 1R/ 72 & 5 e BEER 2o T 272008,
PGE, (£ h5BFEN e 5 L F7 o MEE L, #c/EL
~OVTIRIEFE GBS E R L, B 2967 5
DTHHI.

72, AbPeS LTS —%FHE-TWwbE ML
Ml CLA 28503 % & BaFEISHH & iz,
IZAbarr L7 d— 2RI TS 0
% h 72 (DURGAM & FERNANDES, 1997). 77> #lla
WiEIcBi 53 5 BET TH S cmyc DFEHUZ, =2 b
vy v 7=k wiliiieTid CLAGmIZ
Lo TET L7225, FoTwaMiECIi3id d ni
Bz, T OFERD 6, CLA DF7 > MIEIHIVER 1,
T2 busrrve 7 —N L2y B TEEEN
T2 LIcd s TREAT LI EDPTRBEIN TS,

2) WAL XFo—ETER

0.2% 2 v A7 a— LVEMEE % &5 U CEhIkE{L
I L7727 X2 CLA %2 0.1, 0.5, 1.0%@meEE
BHETHE, R13IRT &5 ic, KBRS
Bk DOEYIRIELIEE A CLA HEIRE NI - TE
TFL7%. (KRITCHEVSKY et al., 2000). B 14 iZ AR
F—ic2%) -/ —)VldH b\ ix CLA G L 726k %
MG L, M ERED ACAT(T 3+ L-CoA: aL
2TA—=NT N TR T 2 T7—F) {ElELEPIC
PN b avATFe—Rea7rarxy /) —Lix o
BWhEATef FREZHUE L 2KER2RLE
(THOMAS et al., 2000). 2V 2T a— NG LR b
LIRR 3N, A4 a7a iz Azhs ol

BUVERE
CcLA -
l#\zm-m éA O — CLA
) F5¥FVE € Y/—LB
sontkohy—y 204 nS 18:2,1-6
(COX-2) uRxo -4 ©
FORETFIT Y BAaRTYy
(PGEz) URFo vy
c FRUREY ¥
St MEHE B ARiRAE sl S
B
12 CLA7nX9 95502V E, EE
PGE, »1EH
1) 1KIREE TIEHR 2o SuB BRRBHERE, SR T
8 7R % Hiil

2) BErcolEEE
3) BEREEEMIIC/ER L Ol g R
4) JEEmBEOT K E— 22k

3 - ab
de
| — Y i ]

[~ N s mR
p.3
’;l- 2 - [
s f
’a i ac P H
s d
4 1

ol 0.1%CLA  0.5%CLA 1.0%CLA

X 13 CLA OEIIRFELEIEIER (V¥ F)
THXIC0.2%a v AT e—uisSL, ERE
bR FBRI G2, B2V )LTCLA M
L 7zf% %2 9 BB E. FEHELSE
6] U3 A R RN T.
KEWRS p<0.03, MWEKENR p<0.01
D. KRITCHEVSKY et al. (2000)

IZATMEEN AV AT O — L AT INT T 5 EN
H5. ACAT 220 L 2VERAT 28R THH.CLAG
g5 & > CACAT EHRETL, FofEar
AT v — VIR I & 4, BEPICHEEE L5 7200
HFORFUEZT oA FEIEML2ZDOTHS). =
DT EHMP L 2T e— ) LEEET 9, R
ICEIIRBM L E TR 5 &0 B2 LB, LaL, TT
ICFEE L 2 EIRBE L 2 P § 5 2 7 = XA - Tw»
v, L2L, E P CEBRIZTWEOHEDLH B,

3) FBEERB S L UIRHEINS

PARIZA et al. (1996) %, =72 & =7} )iz 0.5%
CLA %kt % 459 5 &, &I 2% 50% 54 L
e X RWELR, Fi2, TR 20MREEED
B, WEHRSB LR v o7 Bomh B s
LT 3% (BELURY & KEMPA-STECZKO, 1997 ; PARK
et al., 1997). CLA »KJEII %L 842 A = X A
BRI5DEIIcHEZ LMD, b F DEAITERIETIE
Bh b, £iz, gtz LRI R, Kift -
T2 LDWMEDLHLH—EFTH Y, HEkEshse

—8—



43 - R & CLA

INIBACATEE
(pmol.” min.” mg protein)
a
400 = a
100
300 |-
200 = b
50
100 =
0 . 0

FhDLhERTOAK (mg./ day)

1
n
% /

x| Yy/—ILE: CLA

12 20
HEGE (2)

14 CLAI(Z& 3 3L X5 O —JLaRixims)
INLAT—IT 2% = VEEH 5 vz CLA Ik 2 8 BMGS

NARY— 10~12TE, a
*p<0.05, **p<0.01

EIEL T, BRLUEE 4w 7ur L
CREHERE, R, PREFAEAICHRD AZ NS & X i2f@)
CNRG 2oy e—EiEMED CLA ERTET S
57O JRIFHEARICI ) AZ N A RIFBEIMET T
5. =, EEIN)Z7)R) FrLEBEE IS &
EVERT 2 RV E VBN —iEE ML, R
PhEg AT M BRI S 1, FRIESC AR I
T g-BALHBEINT 2. HiW % & DF T
IERFERERILIZ, RS TOIRENZ AN X — R &
LTRRELEER DB, T TOMRIZHMET
w\n,

FZ5lkexin)) /=B GHRIX) 5wz CLA

b 1 p<0.05

C.H. THOMAS et al. (2000)

MY
L T l tnEER b
Us—¥
FRIERT—1
ya | .

/ -mzayéwﬁ
1 s
BEGP  prazimmmm O\

(NEFA)
| \ HANSIOY — BEPIED | (RRIET)

FRBEU * \-> Hﬁ(ﬁ'—&ﬂ:)f
) FFoH4aE

zxnx—@n b 2
15 CLA rIgEfH

& 2%amL 2k 2 3ERMES L, FFEOIEIED
AR & BECRICBEE L T\ 3 BERTEW 2R L7, R

RS TR T 2IEMHBERRIERE LU SR REBEREEICR

[FTCLAOHE

BER AEX CLAKX
TREFEEERLR (5-BR1L)
palmitoyl-Co AL
ShbarprF)7? 0.85+0.04 1.85%0.35*
NNKF LV =4 2.70+0.21  6.271+0.90*
carnitine
palmitoyltransferase 1.894+0.07 4.6530.79*
acyl-CoA oxidase 1.35+0.07 2.56%0.27*
B Ih AR
acetyl-CoA carboxylase 0.72%0.06 1.86+0.18*
fatty acid synthetase 3.66%£0.28 11.50%1.5*
ATP-citrate lyase 0.17%£0.02  0.72%0.10*
G-6-P dehyrogenase 1.56+0.18  3.43%+0.65*
malic enzyme 30.50+3.0 98.90%17*

- 2, PHE+SD (n=7~8), *»<0.05
1) ) —NERH BWIECLAZ 2 %&t13% v LAk % 3 AMGE

T. IDE et al. (2001)




H rpAE—

CLA%H#
@ e S) D
FRE—LA farasc RSN IRRAS R
wnx «—— ©® —— © —> —®
A :
o]
AR R U

16 BelFiBialcRIT T CLA DBE (EFI)
M.W. PARIZA et al. (2001)

IR RN BERIG IR TN DB L, RRICHRE
BARROBEEELMML T2 (DE e al,
2001).

CLA IR ERBC RITTHEREPEIC L > TR
), = 2lILv RS AP, b b TORIRIE
WEI N TV, PARIZA ef al. (2001) (X AREAHEFEA~
NDCLADHERRI6N L ) ZETNVTHHL T
5.

EWEBICHEE NS CLARY) /—NVEED D \»iZ
= NEEEECERL T AMMER TV ) TRE
L CHET 2 DT, cis-9, trans-11 & trans-10, cis-
12 DEMEDBEWTH L, LrL, TOZODRME
RIZFNFNEY - 2 EBEEE 2R > Twb, K6
CHDZODEMKE T AIHRE LIz EORE, #
BahE B kMR~ DR =7 A TERR L 72RER
#R”% (CooK et al., 2000). Cis-9, trans-11CLA I,
REMIMEPIRET 225, BIFERICIIRI L, —
#, trans-10, cis-12CLA IZ4KHENE % A3 5 5%, 1K
BN IIsh R 7% v,

Brhicab~72 & 50, WILFDEWMEIC ¢is-9, trans-
11CLA 2#5 L TH IR EREICHE L 5 2 o\,
trans-10, cis-12CLA 2#57 2 L ILIRA THOILIEL
EEELETT 52 05 (BAUMGARD et al.,
2000, 2001), KHEHREICBWTD cis-9, trans-11CLA
FIRE AR IZE L 2o\, trans-10, cis-12CLA i
REABEHET 231R0H 5 L Bbins,

T ooft, BRBURE, PR L% DEEER
PRETEZEIMEEINTVDEY, TDOAH=A L
R L CE Pz S I ST Wi, 4R35
BRATRVICHF S N AR R RS ThH 5. F 72,
flix D CLA D9 b, TNEND CLA DEMIED 414
a2 0D H 5. B, fx e CLA B R T
RAFEEH*KD CLA, cis-9, trans-11CLA 13577 >
B2, trans-10, cis-12CLA 13 EBRENR I ORI ShHH*
HHIEDPROLNTWS,

6. ¥ v

1996 4Elc 7 £ ) 7 BERBIET 7 7 3 — I3 R BB o
B cis-9, trans-11CLA 72\F s E BB T L C ARE
oA O B IIGIT 5 2 & 2L TWwb, k&
ML CHBMEX T /(BT >), HilRr>, 2L
B, KTy EICHBRSH EZ L 2ROHT
5, 2L Tt F~O%FE% CLAERHAEIE 3 ~3.5
g LHEINTWE, LoL, FHWMET AN A2AD
CLA BHE 3 B T34 200 mg/ H, M TI3A 150
mg/H L #E L T 5% (RITZENTHALER et al., 2001).

£9, - R L EORED CLA #3EWMTE LD
7229 . 3P CLA B % R & CLA
2EEALTW54% (25mg/g BN % 650 cc
ik 0.6g ZOFATHEEL 2T —X% 59g HN
5L0.3g "F—%15gANLE0.3gnCLA #4%
Wtaz&ice), 1HY729 1.3g? CLA #¥ERT
LI i b, ARHTEN L2 CLAZEDE WS
ATIE1IN%72)CLA®Z1.65gEALTEBYN, b-
LIEME LRI w52 EATE S, CLA O&IFR
FERB2EEWIC L > TIERT 2 Z &IZE#L WY, &
H, BEMICEILEHALD, LBEREZEARDLZ LI
o THLREREDCLA Z28BNTHZ LA TCE, H>
RFHAV AT O )VIEL EDTFHIC b &EZ L
LNTH - MR ERAREHRDOEED > A5
ZEERHRET S,

%6 cis-9, trans-11CLAY trans-10, cis-12CLADRKE, E#

WERUKEH~DZE

D& (w7 R)

cis-9, trams-11

trans-10, cis-12

BikE R REEDE

(B %6) (Fwhoe) (38R (3:8M) (%)
0 (Control) 0 9.9  0.125  14.0
0.1 0 9.8 0.125 9.9
0.2 0 13.2¢ 0.156  13.2
0.4 0 11.6°  0.133  13.4
0 0.1 9.4  0.118 8.8
0 0.2 8.9  0.114 6.4
0 0.4 9.4  0.112 3.0°

BN 2T7 2 (n=16)

@ ControlKIc WNTHELZE ($<0.03)
b ControlRIC N THELZE (p<0.0001)

M.E. COOK et al. (2000)
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READ 43 20 5 4 41, AIF MK SR EE N &
E—ICEIE L7, LRI A EA SN RIS LA
RESIE T, R HEA I N BEMMEERS IC T
TOHEERREr FELEHNE TH - 2.

LD RENMEEAIZ, EHRAREEE, LXHIE
BICE LG S50 BR A =2 T, THOEF
SEFEOENS RS 72, ZOXE TR A ZHE
2RIRLE.

W NDEREMNOER & 13h HIEET, EEH
KPS & v ) OHFERETH - 2,

Z 0%, PE 8 FICHEMBEMNE & L ChHs 2 B E
AL, HUSOIRER A REE ORE R WA A RE
REANC T EOBEREENZEICE -T2, 2, F
B 10 4RI I3 LR M4 IREMAE 2 REWREEA &
T 5IIREER 2TV, BN 22T BEBORELZIT L2 L
HWCE, INLITEEBRSOMELENICHENE %
LT NI T, HBOFBEEALIC T TEVWHEE
v 572,

2. FESHRAEERR

P EERBRS TONRERRIZASFFHCEE S N
MR EATEIE 14 FIC B L A7, BIFFZEEREIC BRI L

W 20034411 A28 H

B EERRORL L, BRTLBEIC bR
bNBELDEW DL TRICRL, HETHaxr %
mz 7.

OHAE4F0RE, REICHT 3R
- ERE - BREOHE
RNWVAZ A > KRB DIEWBENHERE 2T\, FAHE
EETIERNENATERED &2, HKBEHET
BRENDATTEZWET LI LA TER, LN,
HEHAT IS 600 kg FREE T, AKE 2 WINS ¥ 5 2 L H1E
WEOHIMCERELZ (£2). LrL, BRENHE
TR ZOBENMEETF L ETRIEFADRE S L
TS5 L, REMBH DD % WA WEEDSERYTH B
ZrEiRL7z.
BAEDFWAEREIZ LR & ) BERE (, KFPR»*
BHOTEHEL > TWBLDEHREND, uxhDi
(, BREOBWFREEL2ED L LT, BKHRED?S
DEREFTLZ L ) —BEBEIC > TWwb N EHEZ
L5,
S LI AL VYOG EREICRITTR
485
BIANX—@ERTHEEILAZI LT L—F
fEEfEE L L CoRBIZTEETS 525, BRBOESA
L2 EHIC ZDFALERS LTz, LaL, &9
LA LA Vv =5 ERENEAIIER L
T, ©LABE, HEER, BREtiED, BEH
BELTHELTWRZ EHFBDHLNL (FI).
AEEEREELBLEEES L TEI DAL
FAV—VORBRENVESZ -T2, T, &9
LA LY A V=V DR EBEGDFRIKRE LA Y
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R1 BABREMEORBETEREORY A

® H WooE B R
g | OFAEBIHA | O b DA CIIBESTE £ EIF
BE L o - R & B O R
O A Vv—yHNYEvalnEA | OYALv—CH 7R3l DER
ERRER | OFib bY 4 L — v 0Fikk WO B R R RER L 72 ARk
T L — U ORE WO B S R FER L 72 h Rk
e e - FT—Y{ DR YA L — U RREOER
BRI L L sy moflE A L — SRR
WAHGR | QHRH: SR - B IEE DR

£ BARRKSIUEFIEELAVAILIBOERSE - BREOHE

BRI & 5 EERHER EMERE(R) R?
Y1 (FAR)=0.72 (AEAE)+4.20 0.950 0.90
Y1 (FAE)=0.40 (ZE4KE)+2.52 0.853 0.73
Y 2 (KBAR)=0.57 GitpE) —15.81 (B TAEES) +28.309 0.791 0.64

) 1) FEEsmEEs, Vol (1977)
2) R EHRMEERE, Vol9 (1978)

3) AtHEERRER BT, S62

R HLEFPEITOEISAILYML—SHREIRBLELETHE

EEE-Y T Mskgs  HhEht  TRW EREE
Aty BE (kg) HMIEEF (%) L& bfE @m(C) ZiHE FoH»d
C1 4 28 378 7.0 57.0 12.3 30.5 3.5 3.5
C2 4 31 450 9.2 53.2 12.7 29.8 3.7 3.7
H1 4 28 344 5.0 59.0 13.4 35.2 2.7 2.7
H2 4 31 408 8.0 56.3 13.0 32.5 3.2 3.2

) g 2 XM ER RNV S A R,
CR I HMETEILAI LA L—fafk, HX [ HE
ERiGf . LE (%), bfE (E) TEMEKITEHEN
ERE MRS E A — 7 g, BiEAI EFHbE v,
BGRE - HriRE RIFgeEds, Vol.10 (1979)

R4 BB rADERME

L4 HHAAT EE HEE HAADRHECE (t) BA  e—X A

Al A& (kg) DG(kg) Wl HE BHR v— o7 E&(kg) W (cm?) AT

B 40 204 580 1.07 0.6 0.4 4.9 0.3 317 45.6 |2
B X 4 205 596 1.01 1.4 1.1 0.0 0.3 322 43.9 DI

) B DNV 7 — FREE, BRI BOKBR (DM18.3) fafiss

BekE - B E S, Vol.14 (1985)

Zick otz Bbns, LrL, 4H, £Huco
> b 7S TMR &> 7 —2 4886 L, JHiEEICTH 4
AV—VHEILAZ LORTEBEFTISRLNS &S
Ko T8N, AFDEEERE L CAEICHHE2
EZTHRWRRYE S TETWS,

QBB EER L - FRERE
BEEEHIC B TREICER SN BHOER
HEBET L2 (R4, ZoRR, BkBHkciz10 8

FRECHEN, BT 20 ke/ HEEORESE 2R,
WA - B R 6 BIRRECEIETE 25T X b 2R
FRETH B 2 Ed5dr - 72,

Lo L, AEROFBERBEETY—EcIbE - TH
D, BRI I S N R 3 A RS L C
VBT EET 5. BKBRRIZET 2 ME, Hi
ROHLEORLEAROH 2R E2 LN, =D&
HALDT Y M4 % BAI BRI NE L2 Lo,
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BRER100% TEEINRFAIZLSE « ZLOED
LRAZLUL2EMALEZ 5, WHEE=—XI3%H
BLTBY, BSELUMZ DL S %4 W E2 KD 5 FH 4
T, BIMEOUVD EDD A =2k L CEES
D LAMEL DY), BAAELBERFNAERE T OEHH
Hb., EENCEIBWE LR, SEMICHET 35
BHMEEZ LIS,

DEIBAZ YA L—SHBOERLERE
BEREEHICEI ALY v —U 2B ET
22 ET, BEENMEICB T BIFFREEI T
Th-oTz, 6tV 4 L — UG5 CRESE 213128
WTE, SEINVOBFEREFELRLE (£6).
EHEES UWFRAEERF 2 254, i &)
BILTAVv—UEFERBIERAL, TET 285 %5
FEMICHI VS, BRI AR 2 R 2 BER % KR
FALZEBREIBFREEIROLNTWS, B
FBHEICBW T AR - REICENREIERE N
TBY, ZTOELEILEN5.,

3. FFRWERRK

FREROER > L EMEAMTRICER L, HES
BEZRD HLUICRNERSE, LRERE, 16 T%
Biffie> 57—, WRREZEEL 72,

EEERE CIREREO H 2 FREC ) E X,
HarFHEREERR TBEE— 7, omRt, &£
DEBEFH RO, ERLBAFIREG RS ORILE
REF L2, T, EEHBOEENEOHLEL T
5 124 GRORFEYEEIC T A, 4&TA4RE
BHRLSN—EOFEH % F & O R EEFRFEITEMK
EAEEZE LHBEEbO—ME h -7, 20K

RATHENRET, RTERHTSE 0 r M ER AR MR e R L, BR
BREE~NDODHFEANE 5T &7 572,

RYIERECIIBRB Y Z—FT, g =
M%E, STHS0BEEHIIC BT 2 BENBOMERE
ICED A, THREE R CEBNERRICTIT T
DEBRFEICE DO, 72, JEAOIMEIITIE - TR
R NERRELITV, RERER, /—YAfLsd
CHEEBREFICOIT COR) HAR 2T 72,

b RERERMIIHEEBORENIRAICEDY,
WX AERREOEEIC 2 22 WiZ £/,
ERTEHBOEELHRT 2O BEBEET > »— 1+ %
T, EEHRENE~OBITEHEIEL 2. 5
TSRS LB I TG DT & BoiE 2 484 2 44
e T2,

16 - BPsEsuUii 2 > & — BRI AT, 224, #%, JE
&, B 5 TERNDORFRIIZ G L2, &g,
JIREANTIEER 27— & Hic S B L WAL
D DNZET T, VA 3> b o—)v e WEORE 2 ik
MFAEL, ZOBRRFNBRHBENEAYN EE
B FRELRL & 5 72,

ZOH, TRY 2 AFBEEROBEIE - FEI2ED,
FREMEROR S ThH 2 ThiRElc BT 2 BERERK
WHGR) % orEAs L7z, 2%k, Rk 9 FEicid W4
BEEGAERL Te—7F, %, FH 10 Ficiz
RENHEOEBEERNOFE & ), THASEE 2 2 ME
WAHFE &) %, P15 Fi2i3 ThmEi Bl 2 W4
&) 2HEEFESMBEL 2. T/, BALEHE
R REHEERMERFENITE OB Y #4103, AL
IREMER 2 BRb T2 ECARITH o e H 2 T
5.

—7, EEFSOWREELENT /20, BERR
Y RBOWFEMHE® v - EE L, ARTOER
B RIEMIC D L S ICBH TR, ZARBELT
BFERICHER A=) ) AF TE—T7Fw b, 2
Rk L, ¥R EAHA SRR & oty i3 - 7.

RS REAMEESOLRALERE

HART IR BE BEAREER() OB BA ER KR A

Ate #E(kg) DG(kg) W ®E Csil HE HiE(kg $HRB(%) SHB(%) B

WFIGEX 247 57T 0.72 0.0 0.6 6.9 195 312 78.1 619 i
XX 251 649 0.81 1.0 0.4 6.6 195 372 75.8  58.9

E) #EF T RERE, Caill E) DALY AV —VRARS, BB TV A~ T x—F

Rk, Vol6 (1983)

Kb CIHBAZLYML—CHBREDEALEE

HT R EHE

TS ARHEEL (1)
His hE(kg) DG(kg) WM #HE Cesil

Cs X 26.2 579 0.72 1.9 0.3
HNEX  26.2 603 0.74 3.6 0.9

A o—zf IER B EA
B (kg) W (em?) #HE (%) HH(%) T
347 50.0 78.9 63.5 2
358 50.5 77.6 58.1 h

) #EF L BEAERYE, R JRERERBRRR, S6l
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4. BRBWERBER

BB Y R TR BRI T — 2 288 L, TR
LR NIENEER ), TET FAOHSERS S, TKHE
WD R EA MDA, % HISFREE & LTI
DHAZZ, ZodhC TRSERMEREF, ORE T
BREERBEHE O W ARG 2 7B Y, B ERED
AREER R L CE OEEE - EEMER BRI L TE 2,
Z OB E IR 13 £ /—Fﬂ%y47®%%h
Btk s L B BRamiciim L, TER#
I DHFERZIT 2, TNEZITCEIRTR 4 Fice
ﬁ7ﬁ% ETNLRER L CZINERZ I -2, &

DEWEF M & BT 2 23l THEBEMES D D, H TG
ﬁﬁT%&$m£ I FEHEMAHT G X = 2 7 DEHR
D EEZLNDE (M1).

F 72, SR 14 1 I HRTRE TR IE & O BURE 2 38
L, THeEEH OHELZT 2. ZOMRRIIKGNE
WHBERB IS MG T 2 T, KE, [ & BRI
UCRMEY 2508 L CHIE D & D EET 2 B3B3 2 sk
T, WEEORK, fEERom b, BEREEI TN
a2 P DR E > Tn D (K2).

:®MK¥ﬁ&mE&%hﬁmﬁ¢ﬁmwﬁ0mﬁ
& LT, OERES BSE Mosh i b5, BIRIFFR
%E%%&E@%ﬁéﬁff%%uﬁﬁéﬁéﬁﬂv
=2 Ty, THEOERHGSHEE, TEESA - E
Yy, TEEFEEFETA P FOBRRBE LSBT
% & &b, ERWEHRROW I 2/ T RIEEILGE
B MA, WAAEERESLRERLL. 272,
BENOBETH - HBNEREES 2 EN—2Mb L
T, #9160 £ DHEEEE % LI ALEE S 2 IR R

SEFLL, H—RHEEH»FEARENERS &
VALIEE S RSB ZAITIL 2. RGRSITASE

H1 =54 TOHEFEER

[BHEFH mRAk
il
il
it/ S AUvhEE
®2 BEHRES A TORES
BICERLEHZ2ED TN D
Hoo®

DL usHE N HOBEZ R WERESC, K
5.2 T2 > AL L UTFRARE BRI
BILEBHLHIFET.

Fiz, TNLDFENCEL TE S D2 IXHE
PWizirE L, PTLRFEFETIITEREREY
DFERBER, BEUIEK & % E RS RIS KA
EMERKIC, FEERLEFEFRBER CIIRERSERH
FREB L USRS SEREROEI AL, BF
IChle ) B R IHIBE THREL W2 EE L, 2
DLFEED COLL ) BILEL EIFET.
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Studies on nutritional management of grazing dairy cows

Masaaki HANADA

Obihiro University of Agriculture and Veterinary Medicine
Obihiro, Hokkaido, 080-8555, Japan
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BEHOBMARIC & 5 43408, SRERHEE
DR, LARE ORI S LI I3 ES 0 F I 2
EREFFICHNE DFEE2BT 508, BREERED
PERRLFFDMFLEE N DR A LT B rh, B &0
P, BUEEET 5 L SSEEHSHELC A D IES
S DHMET § 5 7 & DB CWILA DR AT
BREICFERLTEL, LA L, BEILENM LH
FEEB DTN A SRR S S B o 3=
BERDNER L EOMBR 2 5L ) ICh->TER
1980 SRR LARE, MR 2 IR E L 2R EOE
BEMSEREBEING LR, KEDNBEAN L3
FEMRECEFREMEENE 2 2 F4EEIR & LT
S OB RBEIREINDL LI > TE 2,

TR B 2 SEE R A AT ) T L R HEIC L
TWaAHEEE LT, Bty b DEEERERZ 0%
BHEER, BACERFERNC BT 2 B ORHE, S5
B AR R L SICBT 2 FROT R
Fons, 2ok ) EROP, KR TIIWMILLFD
AT BT 2 FEFBHBEMORE L BN E L,
T ERERE T 31T 2 WELE ORIE R E SR RE
7t EESERORHEIEEL, HRER0KBEICL S
ESEROTEORIEICET 205 217> T 72,

[Fek RS 12 & 1T 3 LYIEImE]

WL DRI BT 2 IR E L EET 5
728, 1985 FA» 5 1992 £F I A 1T TR E LIRS R 3
RKRBEHN A —F % — F 77 AEREHIT, L 352 30
DWW * BB H 5\~ I3 HFRHEIFI RS & Tt

W 20034 12HA3H

Hid 6 DHEEBREZTEL 2 (fEH (1995), F#1).
REBRICEE L 2223w N R s A ETH Y,
FLEld 18~38 kg/ H DHEIFA TH - 72, By 813 Ftk
HB#% 1 HET 2B TH D, Bz b6
BE L CRESRSHET A V-V R ilE L7,
B & R ORYIEIREL, 3 R ORI
W3RN 2N 4.5~6.0kg/H, 19.8~22.5kg/H T
HY, 6EREOBIRKK TIE 2N 2N 4.5~11.5 kg/
H, 19.5~23.8kg/H, B K TIEZ* L ZFh,
8.3~13.3kg/H, 16.8~24.5kg/ B ThH o7, TN kL
I I R 2 Bic L 2ot W & i
TR 525, BUEIERIC B 2 &kt
WriBE R T 16~24 kg/ BRREH 1, BAEEARL -
THEFROEWIEREIFREETH L Z EHIREN
7z,

1990 FELIBET 2 ) 2 RO A —F v —F 77 2
B R 2 B X ¢ e B Fe e (HOLDEN et
al. (1994), REeis and Comas (2000)) Td, Hi
b DEIEEEL 10~15 kg/ H, R DE TR
=13 19~22kg/ B, &3 30 kg/ BRI &, dL¥RESL
RGBSR CEM L - w3l E & B URRENED
/BoNTWD, T2, BARFEEZR (1999) 7 2
#10 NRC fZE1Z % (1988) ic & 5 & FCM # 30 kg/H
EEL TW RS OHWIEREIT 21 kg/ HEEETH
0, Mk BEEER 2 MAS bR AEEETH, §
FAEHITIR B LT\ B REHAE & MR DB % FLFic
BRI ZEPHEETHDLZ ERENT. L L,

CRUZT AT A P T AR WA R R S R Bk

DT A Y A THOHE (KOLVER and MULLER (1998))
T, PRI Z S L7 TH B /st 19kg/H
DERIBRL 72 L OBEYH D, Vv=TLI47
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K1 HHEAMGSRCE T 3IFOEMERES JUILEEE

5 iz v

SIS E (kg/H) =
WeE Sk (kg/H)

3 RERARIBR A BB+ 4 A v — 4.5~ 6.0 19.8-22.5 26.4-28.3
6 Wi WIEAR Y £ v —  4.5-11.0 19.5-23.8 21.0-29.2

BRI

JEER B EY A L —2  8.3-13.3 16.8-24.5 18.1-38.8

T A BHOFAHFIZ & ) ERRICR L2 ELL EodicE
% B b TEEUC & B RRIEDR I N T B, 4R,
JLHEE LR % iz v =TT A 7T X E o)
BESABIC L DILEETRZ N DOOH Y, A—F»—
F7S 2B E IZEICSV =TT A 75 2B R R
KRR L & EOREBREICOWTT -7 2L L
T BEDRH S,

[Fs R 1 5 1 2 B9 EREDEE]

WL DORHGRER & FAT L CTEBL 72 MEIc L 57
LB DR (T6H, 1995), A—Fx— N7 I 2%FE
R & L7z itz BT 2 5B 52 1Ti i3, © TDN &
B3 66~80% & HEH A L — 7 KIc HRTE WS,
ZEOEATICE L WET T2, Q.2 > 7B (CP)
E&l2 16~26% L E a5, CP&&icitd 5 TDN &
BOLIEIED CPEREICHT 5 TDN EREN I
I L&, @ NDF &8It 45~58%RE LK\ &
W) B R T\ B 2 EATRE N, ERIDEATIC
P9 KE D TDN SRBNETIE, By &0
JUREEREICHE L RITL, HRER 2R L%
WA, i~ ED TDN 8P ETL2E KT
IR b DRI B & U TDN BlE Iz 2 L FnE
N 85%, 80%F THA L7 (F2).

Kootz B 24830 TDN &8 & CP & & % Hi
LTABE, TDNEEIZCPEEN3.5~4.0F&F
NTw5, HAGZEE#E (1999) &5 &F&E20~30
kg/HDFAERECLEL CPRICXT 2 TDN 20
13 4.5~5.0 Th Y, HHHOBE 2 34K & | 72kl 5
T CRIALE—BIRER L 5> BEREOTY
WEIBERT VI LIRBE N7, LB ARS 3
REBIGCER L -—EnWId o Rk (fEH,
1995) ic 817 % TDN 72 & (FRRICH T 2 IERED
HE) 13 78~121% Th - 2Dicxt L ¢, CPFTEEER
104~146% TH - 72, TN L H iz TDN FEEE L &Iz
CPREZEZTE»TEBY, WHMEIL & iz TDN
FEREBE;TI0RICTHE 2w i LITLITES SN
7z.

TDN & CP ERE DT M+ IR FER
BRED LA O%2Y, BEANDEREENEDENBE
e TDN FEREFATEIC 7 ) R W LB c I i
HORFIEERIEES 16 mg/dl % Ll 2 B % <
Roniz, FBED LB CEBRBEEAET oW

(&M, 1995)

x2 1#%%551*4%%‘5% LB HEBREDNE

B DL
Z=E
b3 ) Fk
W oS, %
TDN 75.0 69.0 67.7
CP 18.4 20.5 19.2
B E, kg/H
) 14.1 12.1 13.6
TDN 10.5 8.3 9.2
BEE, g/MBS/H
=27 129.1 108.7 113.3
TDN 96.3 74.7 76.4
Fl&, kg/H 23.0 16.1 19.1
(16H, 1995)

FLAIc BESE 2 ER2RS L 2Rk TiE (FRH, 1995),
CP #BELEIC A9 % TDN $EREN I & L D FRTRE
SERREDMHEE ORI ADMHBIBIRYTH 5 Z LATRE
, CPHEIREICHT 2 TDN EREN A 4.0 LIF
K- BETIROPORKEBERBE OMEIZ 20
mg/dl L EfEZRR L7z, @F 2 7 2o 7B AERUT B
7 EDORAERET 52T Clde <, &
FEBD 2O DT ANX—SEREDEZ 5728 (urea
cost), TANX—AEEZHMRERDLZ LICLDULH
5.

Z D& 5 I MEERC B 5 WILEDESTER D
Bk LT, Oitdcibh 5 nBESIEREIIESIC I
HED TDN &K T 2 ZELMECHAST 5, @
IANK—BBREOAR, 727 BHDBFITI L
Voo 7 T RNX —IBEUE & F 2o 7 HIRRE O R
DELRTWI EATRE NI,

[ GG R DIE S A A b DREYIERE O
RIETHE]

T & DFESIEREIL, WENFEME T LoD
ez BRI & - CTHER2ZT 5, F72, Hbck ik
ELTEBENH TS v /B 22 LX—BROR
B LRT iz, BHEEIERIC B W TIERA
B DT 285 ¢ 72 oIz i3 Rt oS5 £ ) BR
R &% BHBRORIE, Hizo AV X —Eomikic k
D ZANX—E Z 2RI EDOREMEORIE % X 5 NE
BhHBEELLND, BKAZES LT BMILE~D
IRINX—HBITIE 2 2O B H Y, —Oi34E~D
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BUERZRRR I B B WIS

ERIANE—BELZEHHLZETHY), 95—
ERBEAREY DI AN — R EORBE I
B ERBREIERT L THS.

FEGERIZ 5 L T —F »— F 7 REHIIC BK
B 272384, Lkl b OEYERET 21 kg/ H
B TH 2 » D & DB YiB IR IZ 11 ke/ H BT
BTHN (K1), HHEER 2 BS54 I EHTY M EH
IC BRI & 72 Bk O #ds (REIS and CoME (2000),
PuLID and LEAVER (2001)) Hicin & o) By EEL
& (14 kg/ HEM) X D 2%, 2oz &3t
#e5T & ) ekl b YRR IR 5 4, K
Yo & DI EIEIRE DD T 2 Iz &fkly & o
YEREIZ AT L O MERIC I L vk 2 RE
LTWwa, b bRMFARKFICBWIRRT 5538
REM ) O HHEER 2R T 284, HICAEL
TWREEM I DTII R, BHEFIR OB S B
b OYCEREIC RITTHE 2 HE L 2 g
EBNOMRB[/LENLNTHD T,

Befafar: & L CIRESR, #EYfr—oBLos
IHDI LY A L— 2 BRIR S 2 WIS
L, BEEEDRLOE W AT & DM EIFRE 12 ®IT

B ERRE L7 (FEE, 1995), Zo#fE, wihon

FIRL S M5 E OB VG S DM EERED
WA L7225, ZORLBIRBEESRERES LA
CLYA VL= B, L — U5 L7 e &2
o7 (M), BESARBIFEILAZLYA
L — & Substitution rate (SR : BHEFE 1 kg DG
GIT & R b DEMIEREORWAE) 120.2 T
HolenlziL, HEF AL —2DSRIZ0.8 & &
fEZRL, BbkHd b OB REIC 5 2 5 HEI13M
BOTEIIC L > TRELDZ EHRENT.

—iRIT, BHEEHETIZB W TILE~DZ R X —
k% HBICRR G S N A 0RBERHCIE, T 70 ok
L E» LT IR & B L n— 2R3 &
na—R7 Bl b 7 BREE MR O 2 FERESTH v
bd, £ZTrwEway, E— L7, by
AVv—2 L LR AADLETCNDF &BDRY 44
R % BB S B 2 WFLE IS S L, Brafk o
NDF & &2 EBREIC ITTHEL R L - (T8
H, 1995). Zm#EE, &8RO NDF 805
Bz de G L2 BE 0 ol & DB gL 72
<, RRICWILEA OGN OZEI K E» o 72 (K
3).

2D &) I EEERIC BT 2 S BREORESR

BRI
[ 01— Y AL —
glmT ----- W
----- N
§ 6Z el
T e L .
?g 100 } ® T TTTeeeelllll..
o el
5 an
& 80 p ... A
60 A 5
0 25 50 75
i fRkHe 5 &, ¢gDM/MBS/H
H1 BHARAHOZVA KA S OHEEREICRIF T (TEH, 1995)
£3I BHEFEHONDFEEL) BRI S MILFDEHIEREICRITTHE
WAFLATHEA WL WL HARE
HF» MF? LF» HF® MF? LF® HF" MF? LF®
Sk HE 8 79 62 164 156 163 318 265 321
WYERLE, ke/H
i 83 9.8 12.4 9.4 9.9 11.3 10.8 11.2 12.0
R ERL 11.7 11.2 11.8 8.2 8.3 8.1 55 5.4 5.2
&FF 20.0 21.0 24.2 17.6 18.2 19.4 16.3 16.6 17.2
TDN#EH &, kg/H 14.2 15.7 18.2 12.8 13.5 14.7 11.6 11.9 12.6
L HF : R ONDFEE=37%
2 MF : 4 ONDF &8 =31%
DLF  BHEERONDFE R =27% (f6H, 1995)
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TEHIEH

RO R IR OB G BETH b5, B
MEERRL ORGSR b DB BRI R R RUT
T EEBELLZTNEL S 2w, b0k
DBESE LT, OBtEEE 2865 L THfaRefn
AR I BN I L v, Q@BH 50
EER RIS 2 b AR ORI Lo TR
5, QFERD NDF 80 =< L b2 L2hw
o S OBEEREREKT T, &) 2 EARS
iz, BEGEEIDHA D b DI EIEIREIC S 2 5%
EIIBEIC L > THBEL Y, FG CHES R
R t+4ric d 25 IER LR Td SRIZEC %5
LVvbhb L TWwaDT (PaiLLps (1988)), HH&ERIND
IR RIHIR R L ) D BB TL D RKELC LD
EWI ZELEETRETH B,

(EBB»S>DEFHRELNG~ADT I8
f#HtiaE]

FREHC AU TR E R ARV CIREED 5 W iddE
BEREOBEWEFH CHEZAET 5720, HEDCP
SEIT 16~26% & @iV, L L, CP BEFHEHS = &
WX —IBEIE & OB EOBRIC L VKRS 2o
ZEITAT LA ESICAEI N TWi v, HEET
I3BESREL Fo) CP # A4 ICIBRE 5 Z L5 TE S
Y, WE Y 2 ox 7 H OB E NSREI R T2 5
BEh LT 2BEN S IEEICLEL S I
PNBICEEEN T Wb Lt F2, K%
BTT7TrE=TE L URNENAEREDWMIZ,

T BEORMBYUNET T Tld e, TALX—D

RS b BRE R 52 5, 22 CRESES L
KO RBBENIC B 5 ERNBIER/INE~ D BT
B LN+ HRBREYHT 3 /BB OWTR
BEB LU+ T8Iy =2 — L B LR
TN, MR BT B KB E b BRI
IR F v JERRE D ULERDFEIZOWTRET L
7z.

1) RBB»LDEFEEE
BERERRL 2 #5507 10 R % RIS U

2, RBE ToERYIbE P #FR (AIBIBULA et
al. (2002), HANADA ef al. (2001)), WL 728ED
# 60% 2B BN THHEIN, TORDEGIEL R
BERLIRINENE 72T, EBRICTEELEICRT
THLERIIIERED 0% RBETH -2 (F4). KHE
PLPNINLEREIR, KBBENTHHINLHHE
# (OMTDR) icHTHRBENTHHEINDLER
(RDN) 04 & EWBIoBGErIA LI (K2), £
EAHHI 22 g/kg R B X KBE THOANPITNER
BINELTENMEICE ), +23BBIcEET 2ERIZE
WME LN LA b I EamRENL, FHEFAEEH
570wk &7 & 2 RDN/OMTDR 7 F#)
flilE 41 g/kg ThHoTeZ &b, KEBERBED~D
BRI L Tz AN —{RBEO TR H BN
THREINT2EBHRED BRI RBE» LRI NTL
O ERREETH L EHEZ b, KBB» LNER
WEERIHIL, KEL BB EFED LR
DICIIPHEFAR OB GIC L ) KBBANTHHEINLA
4 % Hehn X ¢ RDN/OMTDR 1 % 22 g/kg 123
DT BT EBMBETHI I, A—Fx— FT T AEM
ICFEE B A S HEGRR E L CE— oI T RS
5 72#%, RDN/OMTDR f#iz 37 g/kg 7* & 30 g/
kg TG T L, ERFWEICKT 5 KB E» 5 DERM
FBNEEIT 19%D 5 7% E TIET L7z GLAH S
(2004)). F72, TN L—EDNHELLHBERNT > €

40
3.0 L4

o?
2.0 F ° .-

1.0 F ° &ﬂ
0.0 ———QL;;.ﬂ.‘ . 4
' P98 4 'ég' * W 60 80

-1.0 t RDN/OMTDR, g/kg

? EBE~DOEFEMHIE (RDN) & TN F£—4f5
(OMTDR) MRS R BB, LDEFTHK
2+ i
(AIBIBULA ef al.(2002), HANADA et al. (2001))

EHRHKE, ¢/MBS/H

£ GRAREBSE T CBEKKEAEAEBEORBEAICS
EFEEAE LV B ~DERBFEY

e (W)

ERFEME, g/MBS/H
RDN#&H &, g/MBS/H
REBNG v 7 B, %
RDN/OMTDR?, g/kg

RBB» bLnERMEKRE, g/MBS/H

T B~ DONAND BATE

3.56( 2.53~ 5.14)
2.17( 1.05~ 3.70)
59.0( 41.3 ~72.9)
41.5( 24.3 ~66.3)
0.98(—0.39~ 2.64)
2.53( 2.43~ 2.87)

Dn=54

(AIBIBURA et al. (2002), HANADA et al. (2001))

2 OMTDR : RHABEATHHI N ENEHYE

ONAN : 7> T=PHEESR
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A ERZERIC BT 5 WL DR ER

40
3.0 } A
o
5 A
S L . A IR
g 20 A, 4 b
" A A A ahy -
K10 b o4 Ada 4
& .‘x A
4 A A2a
0.0 2—x : !
=i A 20a 30 40
-1.0 L TUE=THREHRMEE, mg/dl

X3 RBEBEARED7 yvE-TEHEEZEELEEE
HhHLNEBFEEAE & DR
(AIBIBULA et @l.(2002), HANADA et al.(2001))

=T RERBEOMINICHEAREE» L NERERE
IFEBRICENT 2 2 L AR &, KBE CHERNY
ROEE LT BENDT > == TREREERA
MTHYD, TrE=THRERREEHI 8mg/dl % k-
TR EERIBEL LNEREEIEL TS EH
Bra sz (X3),

2) INE~D T R BHA

BriafaRt 2 RS TIcEmBE 2 L 2 s Ent+ 2
FBAEREL T E=TREREII 2405 2.9
g/MBS/HTH-720izxf L (F4), HHEfERE LT
IANX—EEPBE5 T2 ik )+ B~ RAT
I T/ TRREREIZ3.3g/MBS/HE L
7z (HANADA et al., 2003). BH&ER 2#5 L T+
BB\ DEZEBITEZ NS T FTHRELE BT
BLERMIERIZ 6% EEb L hh -T2 2 &b, i
fikl s LT ANX—HERGTLZEICEI OV NEE
o NERINAZIHIL, TIBEILEL - 0ERIN
BRAEMEELZ LHPEPFETE D,

b FEA R H IR BIT 2 S ¢
7 G BEE % AFRC (1993) Dkt > TR B &,
BEAE A RHERS 50 Tlt 11 g/MBS/H Th » 7z, 2
R 5 >V BEREOWSETH Y, WIFICHRE
T2E1HBMY 26 kg DIEREICNELRH S > ¢
JEBICHNT S, S5ic Eko kS IcpHaER & L
TIANX—EE2BE5T 22 ik ) FEEIEED L
DEZRNED BT 5728, Y% TR LX—Ffi
L, REENToEZARE2HETL I LICLDE
B30kg/BHETh LI v 7 EARERGL LT
LAY e 7 BERB R T I EATE D LS
Inz.,

WS TIc B W TiE, +H8BENEYE LUK
BENMEYOT 3 ERERE L RER (S
(2002), HANADA et al. (2003)), 4# & +_3EHN
KL CIRT I VBERSREY), AF A=Y
CoEAIRKE L) L IHRBNEMNHEELS, T
NXZ2RT7 2 = VT 7= OEERBEIC AT

SBHEM TR, o/, L L, +IRBRAMmE
FHOT I VB E WL TAaB L, 2INT I/
ERARAG (H AR RS % (2001)) 12 e+ 350
NEHTIEAF A=, VP, EXF Vi End
BHMEC, Ml w Btk e L 2 BRI 5\ TIHEA
DB 8 7 B RO HIREER & %
BELELINLDT I JEIHIRT 3 JEICh )R
TN EHEI N,

Z S ORFSRIE LA ORI RN I BT 2 S
HEMOWES B E L CEBI N, KaEscs
T 2 WL O EMIEIE £ BINICRT & & b
BT TR AN —IERE ¥ > 7 EBRORL G 5
HERT W 2R, S5, FRTAXESR
DRI TT R RO TEEORIET B 72 b Dk
SR OME BN BES L LT, PHEEROBS D
B b OB E I RITT B EET LI LD
WWEME X KBENIC BT 2 ERHAENKENT-HD
FHEAND IR X— LSRG NT > 20 252
SRU72. W, WA OBEREERC BT 5 S
BROWEICIZ 774 DBEPIBIN TV DA, &K
W7 T & N2 R O—ER T b ERR OB A& T I
BWISEZ L NUTZNTH 5.

EROBFRIIFL L ATEBL 2L DTl %, %<
DR EBHLCRE N L NTH B, LSy
LEEZTETHICHRY, RICHHMEIEEEE 2
TTEoh R, —ICHRICRY)MATTEE SR
FRELICEER LT THREZZIBL TTE -2 RIC
O b BB L EFET.

X 73
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Abstract

In order to evaluate a young sire’s genetic performance, the young sire must produce his
daughters. When a cow is inseminated by young sire and become the dam of the young sire’s
daughter, the genetic merit of the cow (= dam) might influence the genetic evaluation of the young
sire. Therefore, we investigated the genetic merit and calving age of dams in Hokkaido, Japan.
When the dams and recording cows were compared by year of birth, the mean breeding values for
lactation traits (fat, milk and protein yields) were found to be similar. The mean breeding values
were a little higher for the dams than for the recording cows, when compared by year of mating
(mating years of recording cows were assumed to be birth year plus 4 years). But considering culling
on the recording cows, the mean breeding values of the recording cows was higher than of dams.
When the dams and recording cows were compared for 3 lactation traits by calving year, the mean
breeding values of the dams were lower than of the recording cows. Comparisons between the dams
and recording cows indicated different results among the 13 counties in Hokkaido Prefecture. The
calving age of the dams were at least 12 months older than those of the recording cows. The mean
calving ages of the dams born before or in 1990 were 60 to 80 months. On the other hand, for calves
born after 1990 the mean was 42 to 58 months, similar to that of the recording cows.

FRELHIEBE N TS, 22T, s THRER

® # Bl S M7z e (GRS RuEd) DERR & RREIRE (B

BARTEHELE O EARFHI I AN R IR D 728512 KEAM) &t A b HFAA L7, PRREACEOMEE & AR
B TREMS & B L7 & 2, WIETH HILE,

S 200344 A 158 HAMREB LU > 7 EEBOEENENICBWTXK
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ERFRER - S RIE - FEEHA - WIREE - RERSE

ERRLNLL» -7, B 5T, FHEEHESEETEH
BRI E oK TR, B, IBEBL US>
SRIBRICBWTRER L, WIBEMEES T
SRR MR s E TE v EE R L2, LA L, %
RHORS & COMEMS DWIKEHE T2 &, Erifa
Rt A B P AT IO & V) BRE M D ERIIEE T
FENEER L. & bICOHRE CHTETERME &
BEMA & KT 5 &, FMEICEbLLT 3WETN
TR DWW TREMF I EAMETH - 72, TR CHHEE
ZhLMELE & e AR % e L 7oA, £HTIc L - T
MENEB L MEOHKIZRE (B, F8EEH
REIICBWTH B -7, FH50 A CRmfEgEd
T 5 B SR ATEO AR & e A & IS 5 &, MR
T RN RAETE M D124 AL L& W
REOMFZ AWz, Fi2, HEFEF TP B
DIFEH5 1 A T3 1992 FELIRTIE 60+ A0 5 804 A
WEBCAWMTS - 7205, ZNLIEEL 58+ AD 5 424
R & e iciiwv Rl & 7o - 72,

i#

BIfE, AT OB 5B T 5 oD
& LT, BUKDRIBRIRES] & T DB OBERED b
HET B BRMAREVHALN TS, BRREICTY
b ) — L 22 R A ORI £ E D4 B ES IR
RCABEIN TV AL I L, TEERBED T2 7 A
1275 &) I GRERE) »EBS N, #BA (B
$) BAEET L, INLDRFICIIWIEIRES &
UHBBEEIEM SN, TOMELZHENTHEIN:
BENME HEEREM LT, BREME ) 3,
ERFERES DB DO—IRL E 70 B, —iBIC, FEHEL
& SR D FHTEDFI D 1/2 HFE e ii4 DR S
DWEEEEIN TN DB Z L b, BHENRENITT
o KM DB b BV E BRI E kb &
WRTE D, TD2, BAETRERNICHAERTER
NBMFDRINE) 2 HIETE LT =2 LETILY
AwbnTwa, LarLl, brEnRE, BRAKRER
P o N BILHERES DL XN LA I @
WThHY, Bz EiEfEy LIRS 2 FEHEE THh - T
LMY U I REA MBI TERE X Lz BRI IR A
LTw3, £nize, HEARERNOEIRNIRETE Y
R TEH S NERD BIEMIL RH4F B B DRefLEe
DEERLF DB EREE FIH TE L WEEH S
WETRS (2003) ZIERL T35, F72, T
BT INVERAVB LI, REMEDRES 2T L
o T2 B DEE ISR EOR D 255 3
&, X DOEMEFDOBRIEESPIEL IR L7201
BRMEDT S - T2 1o O RECMEA DREN 2 12 5 = L 13 WA
Thotz, LIL, T=wLEFAEHETE LS IC
% o 72 BIAET b IREREIRLE DT DT\ T
BREMHESEIC & > TIPS L BT A e T

ot

5354, PRI DR oo ERIRE AR TR - <
VERVEBHEE L W ETREWEHEZLNS, OF
D, RN Fald, I —BREUTHS
HHTE L, UL, DPFETITHONLTW 5 5BAE
FEEICB W THRBTE I N5 ME 0B R 12W 5
PTIEL L, BEFFaTbA T UT R 5%
FARTENERIZEDL ThV, 1984 FE 0 LB/ED
74— EFHFRIC L 5 BAREEEIFRB I N, 57
ELIZHF KR ZIT>TNI ) £V T, REDEE
S5 % 30 5 AL EME DR 2IEEL 7B 2
EIFEETH L, AR TIE, &F, FEEHE T,
TS B DA A AR E R E S (R AR
B Y FEE S NLI2AE) T O THREBELEICEWL N
M B SHEL, FOEGHRRNOEBEFEL 2.

MEts LUHE

ARFE TR 2k RH A LR E B R R E R A &
12 BV THEE & N2 BEFLRCER 2 F oKD B 7 7
AN EBEHTEHEF 7 7 ANTH S, BEM7 7 1 12
IER (AR4R) nB&ERT, R4BHES, B
B, REFEMBIUARFEFEAI L E0EINT
W5, ERIRELESE 7 7 4 Ui ERIRERE S B A BE
WEEEB L MEMEHFESET0ETEN TS, W
L HEREMIE, 1976 4F 1 A5 2002F 6 HE T
12 240 HLIE 305 B2 &7 L5l b H#ES
iz, ZhsoFEREME, T=<LETNLEMHEAL,
MRS (2003) PP & - CHEES N2, BREM7 7
A VITRIEE B L UFLEIC DWW 1,050, 777 fEMK, 3L
F NI ETIH 1,048,365 R 2 & A Tz, B4

. FEIEA T 7 A VIR 2,792 BUR D ECEER D B o 72, 1B

FEHEL: 7 7 A N OEFEE A AR EMEF I ED
&, TOEHEESOREZESMzEEL, T
MWICEE N, KFrEmiEsch 2 17 7 4
NWADEEZZEE L OFIEE T 44,202 8k, 35 >
PRZEET 44, 198 R L 72, 210 2R & %
TERA & L, A0 % it & L,
B D BIBIRE L, FDOBEEEEZHVWTE
M7 7 AV LML 2. ZO8E, ILEB LU
FE& Tld 36,467 K, FL2 > 7 EE& T3 35,954 10
ROFET IR R I D CHBFRBlEL N2, i
b DRBERIMFNEREME S0 7 7 4 V2 BT
M7 7 AN E L7, B5iC, FETEME7 74
ZFANCIR Y 501 72 b 0 & S RIS A B 7
An& Lz, WENRET—2 LT, FEli77 4L
NDOEHRELBEMF 77 AV E L, 22 LT
2T 72 % D& KT RIREMEY 7 7 4 L& LT,
PRI B & UM 77 4 L% v
T, MEDT—FNICH 5 RX4HT L EmEREE DT
BEFEHRS LAbY, 2,152 ERoERMEES: =
SRR DT — 2 % £ L o BEaiE A R F
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PR ELMEA o) BRI

RECHEL 7 7 A WELER L2, ZD7 74 )L b 5
RECHEE SR CHREL 72 L O 2 ERTEME - FEE 4R R Tt
TR 7 7 AV E Uiz, KR, ARl B 594
I MELE I3 1980 5 & 1995 fRIC A F AR X 7 -
7. BIZEYREIE L CHLE, IUBEB L OIS >
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The Effects of Calving State, Nutrition, and
Reproductive Management on Conception
Rate at First Artificial Insemination in Postpartum Dairy Cows
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Abstract

The calving state, reproductive management, and satisfaction of the nutritional status of a herd
were investigated in order to clarify the factor that affects the conception rate at first artificial
insemination (st Al) in dairy cows. Two hundred and fifty six heads from dairy farms, who had a
comparatively shorter period between calving and 1st Al, were used for this study. The following
data was recorded: dystocia scores and existence of retained placenta, estrus detection method, and
period from detection of estrus to AI. The cows with a dystocia score of 1, which implies a
spontaneous delivery, had a shorter period between the 1st Al and calving, a higher conception rate
at the 1st Al, and shorter days open than the cows with a dystocia score of 2 and above 3. The
conception rate tends to be lower when the insemination technician performs Al over 12 hours after
the dairy farmer detects estrus. When the method of reproductive management was compared, it
was found that the dairy herds with a high discovery rate at standing and/or mounting by farmers had
a significantly higher conception rate at the 1st Al than herds with a low discovery rate. Asregards
the relation between the bulk milk components and the conception rate at each month, the conception
rate of the cows that received the 1st Al was low when bulk milk protein was low. This was believed
to be due to a lack of nutrition.

The present results suggest that the factors affecting the conception rate at 1st Al are (1) dystocia
and retained placenta; (2) insemination at an optimal time following the discovery of the estrus action;
and (3) the nutritional status of the herd before and after the insemination.
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Table 1 The relation between feeding management, disease, and reproductive performance in the
investigated dairy farm.
Good Average Poor
(<115) (115~145) (>145)
Item/Farm A B C D E F G H
Number of cows investigated 94 17 17 4 7 79 15 23
Summer management Grazing Grazing Grazing Grazing Grazing Indoor Grazing Grazing
Outline Free stall or Tie stall Free Tie Tie Tie Tie Free Tie Tie
Milk yield (kg/305days)" 8,530 7,787 8,283 10,411 6,470 10,411 9,231 6,497
1st Al after calving (days) 72 70 74 63 69 87 62 83
Reproductive Conception rate of
performance 1st Al (%) 54 42 19 29 26 35 21 40
Days open (days) 101 109 130 139 140 141 152 171
Perinatal - Later stage of dry 60 10< 30 7~10  3~30  7~14 14 10<
period period (days)
management Challenge feeding (days) 30 20 30 7 4~5 7~14 10~14 1
Affection ~ Disease of perinatal 5.6 9.3 14 9.8 73 9.1 17.8 43
rate? period®(%)
Disease of hoof (%) 5.6 9.3 1.4 14.1 7.3 14.8 0 1.4
Frequency of estrus . %
Reproductive observation/day 2 3 2 2 2 2 2 2
management Detection rate of standing 75.5 64.7 17.6 0 28.6 20.3 26.7 65.2
and/or mounting (%) (71/94)  (11/17) (3/17) 0/9 /7 (16/79) (4/15) (15/23)

U Correct in 305 days

2 Total number does not include heifers.

¥ Dystocia, Milk fever, Retained placenta, Puerperal fever, Ketosis, Abomasal displacement, etc.

Using estrous observation: *Actometer, **tail choke

9 (a/b) a: Number of cows that showed standing and/or mounting b: Number of cows in which estrus was

detected

ZThbbLEMNMOLIT 18T, MEREFDB &L £
54% % L7z, BEDMETDH 50 BHESE 2 N4
T8 HAT 30%, BERE & 2 b N B IREES K 3 I Lok

Table 2 The difference in days of the first
insemination, conception rate of
first insemination, and days open by
dystocia score.

Dystocia No. of Day of Conception rate of Days

score? cows lst Al 1st Al (%) open
1 138 73.2 45.7 108.8%

2 78 76.3 39.7 126.0
3= 40 81.4 32.5 140.0°

D Dystocia scores: 1=no assistance, 2=slight
assistance, 3=dystocia (3=needed assistance,
4=extreme difficulty, 5=surgery) a/b: p<0.05

1240 FETL6H% TH -7, DIGHESE L, 2B L3 L
EndowmEEE eIz FNn TN, 73.2, 6.3 BL UV
8l.4 AL ¥R ENF LW LI - TEL{ LI A
bitje, F7z, MEEKESZREIZZNEN, 45.7, 39.7
BXURSBEMBEIS L HICHNET T 5 MM
RO bz, BHICEBEEI, e 108.8,
126.0 BX1UF140.0 BTH D, SRS E 1 DEEL, 3
Ui ~CE RIS - 72,

HLER 4 256 TEO B EMIRR B & OB E D NOSAIL
2 & BIBEOFE L N REZEEE L DBtk % Table
3R 72, #E (TFER, FERERESZT), &, b
#E E OEG R, EER, 7 b X, BUBELML
HEE, BEEORERY, IELATRDLE TSRS
256 BRI 17%TH N, ZNLNOERIT 1 ~ 7% DFE

Table 3 The relationships between the disease and the conception

rate of first insemination.

Conception rate (conception/no. of cows)

Disease -
No affection Affection
Dystocia etc.* 42.7 (106/248) 12.5 (1/8)
Milk fever 42.4 (101/238) 33.3 (6/18)
Retained placenta or lochia 42.6 (107/251) 0 (0/5)
Puerperal fever 41.5 (105/253) 66.7 (2/3)
Ketosis 415 (105/253) 66.7 (2/3)
Abomasal displacement 42.0 (105/250) 33.3 (2/6)
Mastitis 41.0 (87/212) 45.5 (20/44)
Disease of hoof 42.1 (106/252) 25.0 (1/4)

*Dystocia, uterine prolapse, uterine torsion
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KIEBF - BAIEL - SFEAEE - FR

EThHotz, TNTNOERBOETE ZIREL DM
o 2BREED N WL 0D, IEEEEL-H
EHEOSIRIRFER, BB L OCEERER, RO
WEBICERELLHL2WHE L) b2k &«
LIAMAFED & L7z,

MEFRIFHEL2RBR L T 6 NIERBIIIERET 5
F TR % 6 RERISRES, 6 LIk 12 ReRSRI, 12 RefH
YRR G L2825, FHREIZZNEN, 46.9, 43.9
BLU3B.8%THD, 12 %22 5 L ZHEMET
T aMEmA A S N7z (Figure 1).

BB AN AL E, AZT 4T Elzii

Conception rate of 1st Al (%)

AI<6 6=<AIK12

125A1

Hours to Al from detection of estrus
Figure 1 Conception rate at the first insemina-
tion in each hour to artificial insemina-

tion from detection of estrus.

B - FEATRE - INB - ANEE R

T4 v TATENOFERE (TEREEE) A7 50% L
DY (EATERHES A, B, H) ZTEMRHE
PRV RS (ETEMRHRS  C—G) IThXT, 4
BRI AEICE,» -2 (FNFN, 52.2%,
30.3%). Fiz2, HERF 26 NI L, XF>T 4>
Fld=e T 4 v ZATEIC L BB (122 BH) 0%
EERIZ 50.8%TH Y, BLEEDOL X, WM, *#ED
Rl EnznbitogEic Ly Eg3nid (134
UH) DZREE 33.6% & ) L BEICHE S - 72 (Table 4).

FAEBL S FICOWTERIZETA~144FE6 A
EZRAn 7B MUN BEBLUILS V308
) k20 BIC B S Wb SRR : OBRE
Pz L 72 (Figure 2). MUN BRE% 6 mg/dl 25 2
mg FICXG L7z & 25, BT MUNBED 8
mg/dl KD H DX EHAEZHERLZ 0 % TH ), Bk
#i» MUN % 10 mg/dl ki D A D ZhEEIT 1Ll E
D B DZREERIZ K - 72, F 72, Tl MUN
BES 14 mg/dl Ll ED Az 7% <, MUN BEIC L 28
LD FHRENERRO SN -7z, Fiz, K
WZFEF > BgEHT 3. 3% LD RIS e h» 72, K
MBI OERAMAE LIS v e 7 BEED 3. 1% KHD
BA I EBRREZ BRI R E (KT L,

Table 4 Conception rate of first insemination by the detection of
standing and/or mounting.

No. of Conception Conception rate
COWS COWS of 1st AT (%)
High detection 134 70 52.24
Low detection? 122 37 30.38
Standing e.md/ or 199 6 50.8°
mounting
Other signs 134 45 33.6°

D Detection rate of standing and/or mounting>50% (Farm Nos. A, B, H)
2 Detection rate of standing and/or mounting <50% (Farm No. C-G)

A/B, C/D: p<0.01

50

40
30T

20f

10

Conception rate of 1st AI( % )

0 il
6~ 8~ 10~ 12~ 14~ 16~
Bulk MUN (mg/dl)

Grazing period Bl Indoor housing period

Conception rate of 1st AI( %)

old:
3.0~

31~
Bulk milk protein (% )

32~ 33~

* none sample

Figure 2 The relationship between bulk MUN or bulk milk protein and
conception rate of first insemination in the each month inseminated.
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K BSOX O B3, 211% 62~87 H T4Rly
ICHIEHRE DR B Th - 72, AIFZETIZ, FIEER
¥ BB PREEND AL 26%1c A % B 2 AN S
L7 2o, BEXICHIBHREEZELE T3
BECEBNEREEEEEL, AF0RETEHIH
nNTwaizyrrbbd, FELZREL TSRS
BhnrEzZ b, EXRMICEERRLIIEFT, 48
EOFFHBUC L EOD L VBB 2 RIS TEL &
FZbHiLb,

IR BEIrRCBS CREMER D 2 -
7z, ELIIAOFEREERIC DWW, AR D &
FLEE R I8 E AR SR O SRk AL ) BB 7 & 53R
ENTW 5 (=8, 2002). EILEADIL— 2 > WBRED
ARG MR D FERINAN DI & & DRIRD b,
I AL CREAR 2 G L Tz BT
BEDOEEIBNOPT, BEBET S F—3 Z00RIN
MEETICE 2T RN —RED L, FHERRRIS
HLILDEEZ LIS,

SR & BFE & DBIMR T, A E 1 04,
2B L3P I, ¥EHRE E I <, st
BZRELS WO, BRELTERBEDLE, - 72,
T/, BEMICL2EEZ2ET S &) eoEROBREE
LB EZRE SRR LT ¥/, Bk
BAEWL, ZOBOTENELBEN ) X7 2HKE
&, IS LZELEARRE 252 ErHEINT
5 (GWAZDAUSKAS ef al., 1986; BONNET ef al.
1993). S HERERIZ, IhLFEEL—HL, Fi,
BRENPRE (FHBBESE2) ThHoTh, ZREIK
TIaEA»rRLN, IELWHBFTEDRRDSLENE
DRI NI, L L, SEOFEETE, BREET-
AN A TORERTH Y, HEER BRBINLGZ L
B ERENEERTZEEZN T W, 20020, 4
Wi B R 3 LI o0 R0 JE E R R AR D IEPRER T 3
LIy EE2 5D, Znize, WEEEZR
SR ERENE D 721213, HESCEENREROT
P BEELRETH S Z LRI NTz,

B EFREBEZREL T b ANTREMISEET 5
F CORMS 122 B8R 5 L ZHREIET T M
FIh5A b LTz, BoE DXKE ToME T, RS DFE
(R 7 BRAFERE & 31 (DRANSFIELD ef al.,
1998; XU et al., 1998; WALKER et al., 1996), FEkD
WEL N HEL(EL, BENRRIE—BREBL(X
N, FHBEORKLHHEL, BERREIETLTNS
Bkich 3. S5, BIERFERAIEC LT
BRI R 20 B, Thobh, —RENCEEEL
13, RIBET 0 12 BREET (BEIRo) 24 KEHIET) 253
BT 42 S B (BESRO) 4 BRRART) & 3N B2Y, FIF
FHERE 2T 8 B A3, BREEIIERERGE D

RE b FEEKRT £ 8 Il F T T, BHEEMH% 16 Wi
FTEL D, ZOFDORGEOBRIMEITFE 3 HOEA,
FBHOFHT 9 BELIREIC BB 21T &, 15> 5 18
REEILL SR L T bz iz ), ZHREBEIME D
WHEMEDSH B (R, 2002). Zoizh, FEFHRHIE
TTbN T RSP RERREFEOE 4RI
13, BEEROITRBERE 21T BLEIDH 5 LRI
NTWED, ReOFHEL TN E—BTHHERE -
7o, ULDOBHE> b, REEERFEMINTG LRSS
FREBENDERTHRETIE, BEOIEBE2KET S
LD, ZHREZEDHDLI LT b EFHFZ LS,

BIEEBRTHERNICADL L, BIEEAZI VT AT
123 T 4 v THBTRET 2EITEGRSIER
BB ORISR B T, FIEBREZ IR
PAEBICE P o2, T2, FEKTHRELTCH, BFE
T THERLIZEENFD, ZNLUNDOFREEETE
BeiT oL ) LZREBEITGE P22 5, BIF
ITEOFREROBZEMIBHREB I N, 46, FHEL
B CRBTHREEIED - 2B, 1H 3E
LORBERESCT B, T4 > P EORER
Rz E 20 L Tz, BEEREE»E L, B
BHRRAEIMET L T 33k ciz (LM, 2001), Zo
O LR ENERIENTHE EEZ LIS,

MUN i3, FLAEDN— 2NN 7 B H & B
HEHBEC, MUN BERKEFARESEKO A LT — L
FooNIEDNT o Ak RHIREE SN T 5 (A,
1999). —klc, ATEMELUHOZIKF E AEKEFD
MUN BE# gL 72 & = A, T4 MUN BE
PEETH -7 T 584 (BUTLER ef al, 1997 ; 3R
b, 2000) 2%, L L, BBV, B
WD g oI ERFEV 2D, Bz SV
L, MUN 2% 10 mg/d] 5K & RWB41iE, Bk
HNBRELNLL L, BRELTZANVX—TRETH
B X pREE NI, 7, HY VSV HEOET b
IFANX—DRZRTO, 2N IRZANLT—F
JE & CHIM & B BRI R IS B AT - 7o T ke EEdT
BlrotebH2 b5, SEOFETE, EERTHIL
B MR I DWW T, BIEZ AT > T wniew,
RSOGO BT ER ORI D L 5
BEEBREZ APICOWTIERKBRL Twirwvw. Lo L,
BN R 2L DILES THE L, FHESROFETRE
KILAMEIT LS, FEERE 2TV 72 W WSO P4
T3, BLICHEBEPIRRELTWLI EXHLNE, L
1HEo T, 2NV 7 AR, FRSROFETENE
FEE 7 5721 T L, WIAEAG DREFRRILD K
Bl T3 EAHEEI N,

Dbz &b b, WEBREZRECHEL RITTE
K LT3, SR deehgEmaosts, RET
BOFEEIC & 2B, BORSRTRIC BT 5 A REO%K
EFERIAZET 5 N7z, FIEEREZEERA DO

— 35—




KEEF - HAIEA - KFAIE - PR

I iE, IREARL O AR EAR & B IR B SRl
WeTHT6Z s, BERRCEALTL, X774
VI ERFERLRLTWEEARN EHE2ITHTCHRT 2
Bhe L, BRBIIREOICERER2ITILErGSHLZ L,
SNV IZIMUNBEB LU v HEOHK %
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HAZET 57z,
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A FRDFEATICH 2, EREREOREICHITE
Wiz JA D0 A R A FLAE BERR O A LR AE &AL
BB LETS, 72, IMBEROT—FINEICH
FI 1275 2R B A B DOIRIGSEETS, ZEERE
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Effect of rumen fill on eating behavior and voluntary intake in sheep
offered hay by a rumen digesta exchange method

Kenichi Izumr!, Saori NAGATA, Jyunko NAKAMURA and Masahiro OKAMOTO

'Research farm, Rakuno Gakuen University, Ebetsu, 069-8501 -
Faculty of dairy science, Rakuno Gakuen University, Ebetsu, 069-8501

F—T—F V= A NTEHE, first meal, HEFEAEE, HATE, DAE
Key words : rumen fill, first meal, voluntary intake, eating behavior, sheep

Abstract

In order to test the influence of rumen fill on eating behavior and voluntary intake in sheep
offered hay, the rumen digesta from sheep at two hours after feeding (the group fed at 8:30) was
exchanged with that from the sheep immediately before feeding (the group fed at 10:30). Four
rumen-cannulated sheep were fed with grass hay ad lbitum. Two pairs were made consisting of one
sheep in the group fed at 8:30 and the other sheep in the 10:30 group. The rumen digesta of the two
sheep within a pair were exchanged at 10:30. Dry matter (DM) and neutral detergent fiber (NDF)
weight of rumen digesta was greater in the sheep fed at 8:30 than in those fed 10:30 (P<<0.10). Large
particle content in rumen digesta fed at 8:30 was higher than the group fed at 10:30 (P <0.01). Small
particle content was lower in the 8:30 sheep than in the 10:30 sheep (P<0.05). The daily eating time
on the day rumen digesta were exchanged was significantly longer for the sheep fed at 8:30 than for
those fed at 10:30 (P<0.05), but the daily rumination time was not affected by the digesta exchange.
The duration of the first meal on the exchange day was similar between the two groups, and the meal
length immediately after the second distribution for the 8:30 group was 130.8min. Intake of DM and
NDF on the day of digesta exchange was significantly greater for sheep fed at 8:30 than for those fed
at 10:30 (P<0.01). When daily intake on the exchange day was compared to the adaptation period,
there was a tendency of increase in the group fed at 8:30, while the 10:30 group was not affected. It
was concluded that the decrease of rumen fill caused the large meal. It is suggested from the result
of the group fed at 10:30 that there will be some factors to start eat as well as rumen fill.
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HED120% & L, KB L UEFEIT HBERE L.

first meal % ¥ 5-BA4A12 10 2 LI E DR A W2 R
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Table 1. Chemical composition, weight and particle size distribution of rumen. digesta in both

groups

Feeding at 8:30V

Feeding at 10:30?

Chemical composition
Dry matter, %

Organic matter

Crude protein

Neutral detergent fiber

Acid detergent fiber
Weight

Fresh matter, kg

Dry matter, g

Neutral detergent fiber, g
Particle size distribution, 9% of total digesta DM

Large particle?

Small particle®

Soluble fraction®

112+ 0.63 104+ 0.16
9% DM®
89.3% 0.43 88.9+ 0.47
12.3+ 0.54* 116+ 0.35
72.1+ 0.82 ' 73.3+ 1.01
40.6+ 0.59 426+ 1.07
12.68+ 2.22 10.94+ 1.66
1424.9+304.5" 1133.5-£169.3
1025.1+211.3" 831.8+131.6
312+ 6.92** 209+ 4.80
449+ 424 55.9-+ 5.39*
240+ 568 232+ 1.18

D This group has eaten for 2 hours at exchange of rumen digesta.
2 This group does not eat yet at exchange of rumen digesta.

3 Dry matter

9 >1,180um

9 <1,180xm, >150xm

© <150um

++P<0.01, *P<0.05, 1:P<0.10

Table 2. The time spent eating and rumination in both groups

Feeding at 8:30Y

Feeding at 10:30?

Eating time, min/d

Adaptation period

The day of rumen digesta exchange?
Rumination time, min/d

Adaptation period

The day of rumen digesta exchange®

401.8+48.4"
434.1+82.3*

583.3+27.2
514.6%£26.9

3748+t 39.1
352.6+108.1

528.8+t 74.8
564.2% 69.8

1. 2See the footnote of table 1
9 The time of exchange was at 10:30.
*P<0.05, :P<0.10
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Table 3. The duration of first meal in both groups on the day of rumen digesta exchange (min)

Feeding at 8:30%

Feeding at 10:30?

First meal before exchanging rumen
. digesta

The meal immediately after exchang-

ing rumen digesta®

130.8£76.0**

81.4%65.3 -

80.6+32.9

1 2See the footnote of table 1
© 3 At 10:30.
**P<0.01

A DOIRARR (first meal) & NV— 2 > AEWTHREE
ICHIAL 72 meal I DWTHY £ L7, BEDOFER
BEHEBICHEIET 5 first meal 1381.44 & o2
(8:30 #5K), n— 2 v NEWZBRER TIZ, BHS
L728:30 5K 130.8 5 CTh-72nicktlL, L H
TR OFRAES (first meal) TH 7210 1 30 5K
TiF 80.6 0 TH-72 (P<0.01).

TIcIREREM & LBERFHOBASHE 2 FH O &
I2E D F e, T E AEWTEY HIiZDVW K
L72.8: 30 EROMA T, B5%0 ~ 2 FElics
WTFHEANF LU B L) DR L 2EmMEZRL
P2hS, N— A NEYDORZHIETH G542 ~ 4K
f (P<0.10) & 4~ 6 & (P<0.05) 233y H
DFIFR k-T2, RBRFEHIEL, B5#%2~4FHE
4~ 6B TEBRL AN T HAEZICEL 2D
(P<0.05), 10~12F:fic b @S Mm% RL 72
(P<0.10). 10 : 30 #5-Kiz B TiZ, RARM T T
BN TRXBELH D 8 ~I0 KM THEREICHEME L
(P<0.05), 0~ 2B & 22~24 BT < 2 B8
FRL7 (P<0.10). KBREIZ, FHYE s
LHDI6~I8 R & 20~2 B THBEICE &Y
(P<0.05), 8 ~10MMCRL ZaMEmERL 22 (P<
0.10). 22~24 REHI TR FHEDFHEWEEZRL 22
(P<0.05).

BEHEEE

DM & & " NDF &R & 2 T, NEYH
LHBLUZOBROEEIICOWTERLIZFE L7,
DM #&&EizN— A > NEWTHEL AIc BT830
HWEHEXDFHL0 0B ER LN D ZNEE Lo
(P<0.01). F7=, 8: 30 5K T3 AW 2 B
M DM #&®I3 525.1g & &Y, TSR DM
HREED 37%, V— 2 > NEYZHE H o DM B
BEICK LT 28%IcHS L7z, 1 HORAR* T
AL N— A WY B CHET 2 &, 8:30#%
HXTIE31%WEL 2225 10 : 30 5K iz zsihze
ol EEH2HEBIVUIHEICBWTIZS: 30
MEXENH 1030 5K FH % < 7 A% 5K
L7z (P<0.10). NDF RE&&Eic>WTd DMREE
EEBROBEmMERL, V— 2> ARG EH Tl
8 30#MEXNHFH10:30BEX LN LAEZFIZEZ W

fE& % -72(P<0.01). EEHITIE, 10: 30 H5KN
FHH 830 MERLN L 2HE (P<0.10) BLU'3H
B (P<0.05) TZWHEEZRL.

% &=

first meal D FHEREMIZARBE CII00RE T
bole, RBEWIC E-TEEL R NLXF—JEIZ
VFA T&% 2%, ERI @i N— 2> N TR
LI HRIZIRINE N2 E CORME%2#EZ 5 &, first
meal DI T I N— 2 > REWOBRLEER FBLE &
VA o T2 BRI AR  BR L TV B L HER I N B,
&N biF, RIFERTIEN— A > NRRED Z T &
WLV EEZ LN FFEELHNTEY, 20
EMIE5EE > T2 b5, R1LVE5H2KME
Bl L 2R — 2 NEWE (830 BE5X) (3,
S5 ER (10 0 30 #5K) L H_TDM T291g, K
WCiz# 2kg boEb AL, $728: 30 BE5EXT
BERICV— AV AFYDEEIHEZ 2DAL 5T, K
AR OEELET > CB ) ENEEI Y OFHED
WAL W2 55, GRANT (1997) 3 WsL4
DN—RACHNIZHEL 7283 ) 25 ERT 2 EEECRR
PHN— Ay FOMERREL T35, HER
W51 2 B S 6 R ic T TARBMIC ER L. H
kkic, WELCH (1982) I3#5HATL Y 3 #4545 2 BT
DIV— A > NEYREED B, Fic A ARIE TR
A—2HF AV —=URT LT PIVT7 7 I —)LE BNCRE
EPKRENZ L 2HRB L, INHDZEH 5, 8130
WEHEEDN— 2> NEMDOEFECHEIZEL, FON
FYEBREINGZ 1030 B 5K Tl 53 n
LN IV— 2 > NOTHER BB AIBIC FH L2 & %2
Lz, ,

Ko2h b, — A NEYHL o HIRARR %
W 5 & 813045 X3 101 30 #&5X & < 81.5
SR> o7 ZUCE 8130 5K B W TARYERT
BERIC 130.8 45 & v 9 JEHIC E Vs meal 5B 72
ZEHBIRL T2 (K 3). 101 30 5K ClasmE &
BbbTWRED first meal HBLL 722450,

1 HOMIR ARSI T & R3S vl s 7 - 72
(&2). F72, H125WEMOTHIC L - TRAF
B BAGHICZALP AN 20, WX & S IciRasT
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Figure 1. Daily pattern of eating time and rumination time in both groups.

D, 2See the footnote of table 1. *: P<0.05, 1. P<0.10
| : The time of rumen digesta exchange.

BHOIER T REBHEFE O AICREE LTV, —7,
T A BT B 10 1 30 5 XKoo AR 13 T i A
E A% SEERI LI THINT 58— 2R L
72, V— A ROTEHPREED E £ 5 & SRR 3540
THEEZLNBDTRYE, 1985), WEMDIRTHRIZ
oty b d3 N N— A HNIERENE I IHAI
bz THE L Tz EHERIR Lz, TNl e
5, PREATENE 8 30 5K & 9 Iz v— 2 > FETHE
FEDSHA T B BAIC IR BURIC PO T 545, ZDORIGIE
first meal 2 Z VRS ERICEBEINDS Z EWREN
72, B, 813 BFRICBWTRBRLEANIESR0

~ 2 W IR AEE AT & < T A 2R
L7225(H 1), RETHOREARNVLEILE V- E
RCFHE S LICRCEET AU EFH 7200
L7,

8130 X CIHIRARBOERICEVIREELH
IL7z &2 L shs, FEHESERNICLV— 2 Y RE
WrEHR R DR S B L 72 10 © 30 A& 5 X
Bw IR ARESRARICE RO LN -T2 R
2DV IR EE LV, 10 0 30 B35 X Cld ka5
E I 1133.5 gDM Th - 72 )b— A > WA Yo H
B AL TIC 1424.9gDM I L 72iIc 3B H 5
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Table 4. Voluntary intake in both groups

Feeding at 8:30V

Feeding at 10:30?

Dry matter intake
Adaptation period, g/d
The day of rumen digesta exchange®, g/d
Intake of first 2hours before exchanging
rumen digesta®, g/2h
Recovery period d1, g/d
dz, g/d
d3, g/d
Neutral detergent fiber intake

Adaptation period, g/d 908.7+121.3 882.2+155.8
The day of rumen digesta exchange®, g/d 1219.0+342.3** 925.1+311.8
Intake_ of first 2hours before exchanging 3443+ 955 -
rumen digesta®, g/2h
Recovery period dl, g/d 1012.4+310.9 967.1£265.0
d2, g/d 954.9+210.3 991.7+219.2"
ds3, g/d 937.8+193.1 975.7+182.6*

1412.7+183.9 1366.9+241.6
1855.8£519.4** 1396.4+484.2
525.14144.3 -
1542.9+475.0 1466.5+397.9
1449.5+318.3 1499.24329.9%

1421.0£289.2

1476.0+271.3"

. 2See the footnote of table 1
3 The time of exchange was at 10:30.
*+:P<0.01, *:P<0.05, :P<0.10
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KELREMOPHAT B Z LWL L 572, 5
IFERZHRET 2 & v REEICRL 2B L— 2
BT & W e B R BT A RS H
S ERERL TS, 10: 30 5 X Tl AR 57Tz
N— A Y ADTEHGIREE % B 7205, DA EDFEA~D
BRI e R EMH D155 % _EE - 72 RS 5
5, REOHREZH 2T 20100d, R 28E, HE
ZLTHET 92 &\ o 2 OREDERRvEEAME 2558
T HRDMBES Y 72 b TRENLETILEL 20
% LitZevs (FORBES, 1995).

D EDRERD 5, N— A > WAOFEHEIREE 2RI 2
k first meal D & 5 L RELRAMIHEBET 22 L

Mbptholz, =T, V=AY NOTCHRE 2
MEE2HETH > THEHG G I VR E LR E
PHBEL2Z &2 b, —A > NoWEEUMC D
first meal MRS L BRI FLEL 2 EFE L LN
720 2D &) IIV— A Y NOYERE & IREDBRIARHE
T 0Bk, FERRESENT 2 5 EEBA TS5
HCRIGHEFD R 5 Z LATRENT, S, Z0E
WERETY 5 2 LT RBFRE DR EHEI £ E
Bl NERELAOC LIS,

X B
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Effect of Bacilli Treatment for Fish Waste on
Its Protein Degradability and Nutritive Value as Ruminant Feedstuff

Huiquan L1, Masaaki HANADA, Aibibula YiMAMU, Sachiko UESUGI,
Masakazu WATANABE and Meiji OKAMOTO

Obihiro University of Agriculture and Veterinary Medicine,
Obihiro, 080-8555, Japan
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Abstract

Chemical composition, protein degradability in the rumen and apparent digestibility of bacilli-
treated fish waste (BFW) were determined to evaluate the characteristics of BFW as ruminant
feedstuff compared with soybean meal (SBM) and dried fish waste (DEW).

The crude protein (CP) and ether extract (EE) content in BFW were 28% and 309, respectively.
The protein disappearances of BEW and DFW after 24 h incubation in the rumen were 50.99% and 55.
7%, respectively, while that of SBM was 95.6%. Given that the passage rate of ruminal digesta is 5%/
h, the protein effective degradability of BEFW, DFW and SBM in the rumen would be 439, 519 and
77%, respectively.

Four Japanese black beef steers(296+27kg) were used in a 4 X4 Latin square design experiment
to examine the influence of different protein sources on feed intake and nutrient digestibility. Four
diets were formulated to contain about 129 CP on a dry matter (DM) basis. Replacement partly of
SBM in diets with BEW, which supplied 109% or 20% of CP in the diets, and DFW which supplied 10%
of CP, did not affect significantly DM intake and CP digestibility in the total digestive tract (P>0.05).

The present results suggest that BFW can be utilized as a source of by-pass protein in ruminant
diets.

oz, RBERICBIT AR ATy T LD

& # CP {4233 K5 (SBM) 2 lb~XT BFW, DFW T

Ry r DB b EKan LEA LTIV THAED
ALER L 72 K EE I LA N (BFW) O — ik 7 A AT,
FHERNICBIT MY > 228 (CP) 4t LU
SWALEIC BT B ARG OMLFRIC D W TR,
BFW @ CP B L IR & &Iz Z £ 28%, 30%
THY, Ky TrDhb kb EiEA - L2720
NHHo (DFW) & BXRTEEES OZFBOH 5k

W 200442 A 27 H

<, RBBNOEEREESE 5 %/h & L%,

BFW, DFW KR USBM O BRI GBREIR £ L 21
43%, 51%, 77% & HEE X 172, K S5ER D CP DK
#E 2% HEL, ERH4ECP D 10%7%\» L 20%
% BEWHRIC L 22k, @B Hh&L&CPO10%%
DFW giskic L 728%}, SBM # £4 5 > 27 HRE L
CKBEMTREW % & % 7 Wk 4 BEOER 2 &
FREICIEE L, 4 X4 7T rhBETHILARZ
Tote, RBEEPOBRARIZEAEALNT, B
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#= 4 - (MHEW - XWARFEA - BSET - ELIER - BARE

B E M I 23 4 b N - 72, 84, CP Y
AT A b= 3 L X — 1B E b ALEE X CHIRE L
FEEFBD LN LD 572, TNLZ Db, BEW DS~
7B NREBWNSREZELC, THHELE BT
WAL BIFTH 2 LHERI N, RAFE~D/ LY
2RO E L CHRTHD EFEZ LN
7z,

&

JbHEE CILAERT 45 75 b > BiiE (L HRE P K BEMR TS0
AEFHEEER, 2003) OKERFEWIELTEY), Th
5D % T BEHMLG X LTV B 7 HIRBEAD B DT
RIE L L o2 d 5. KEMTEREYC L5 & FEEkc
NI BEREEUY, I EDOGRIL BT
CESTRT IVEEDBRERYWEHFELRT W, D
72 KFEM TREWE % RS 5 723 5 D
T Z L, 2> 7 B05HE T 5 LEL
Hb, TNE TKERRZOMLEEY DMLY
B LTH 4 v —1b (EvERs and CARROLL, 1996;
NwokoLA and SiM, 1990; TIBBETTS et al., 1981) #¥
b TERY, KENTEREROY L —1bnR
B E LTIy 0BG RIRE OBAL - R L B
SRR I N T 5 (HALL ef al., 1985 HALL
and LEDWARD, 1986; MACHIN et al., 1990).

iR, TYE=TRT IV ENIEST vy BER
BPOT I BB AET 58F WV AREBEN S BE - BTEAS
THEE 72 1), KEMTEREWE TV AR TR
BER R, FR-CHLELE L CEAET 5 720 DB
HATbNOOb 5, KENTEEWOFERMLIZ BT 5
NF )L ZHEREOF T BB BBE k22 Tid e <, FE
FURIBERNT I JBMbick 55 o HRE L
TofEAEMEED F ARSI N5,

Z ZTAFRTE, g BT 5REN L AEHD
—TETH DRy 7DD bR NF )L AR CTRELE L
72y (BFW) O BFEZ SR E L TR % /&
HT sz E2HBME LT, BFW O— 8y 7% FRE S
EREFNLOMLEL LI ERBENICBIT MY
o7 (CP) DGREFIEIC DTNz,

il

M s L UHE
EER 1 ANFIILXERIE L FKENTIREYDILER
SRURBBEARICEITIB I NI BAHEE

EEREY & TR

EHBlcAH=a—VEEFLIRNVAS [ VIEEY
4 35E (RERBAMBEEOFEHRE 470 kg) AL 72,
BRI ERIC o Py 7 TREL, A FNVT 747
S 2 (—RE - BB, CP7.4%) BT, T
WS E (TDN) O#RZERE (HAFEEREER
42000 Dl2fFicHS T 2mEL 1 H2
(8:00, 18:00) Iz TG L7z, RKE I AT
Tuay 7 FfEer=72, BALETH) THHIC
ERZ 7.

BFWiddhy Db b L Xknr#ahEEILSI | 4
TEAL, /SF NV AEEHF (1 X 10° EkeF/g, Bacil-
lus subtilis; Bacillus vallismortis; Bacillus sp.; Bacil-
lus Licheniformis; Bacillus pumilus; Paenibacillus
sp) Rk rndHLERD 5 %E () Mz C60C
T6IFRFRBERY, E51C100CT4RH_ERL2D
DTH5L, BFW, ko rnd b &Xhar% BFW &[H
CEIATERAEL STV ARHLE 24§ IC R0
(60°C T 6 Frfl, 100°C T4 BEMH) L 724&p4 (DFW)
B L UKEH (SBM) 0 3FHNFHORFENICE
J 58y D5 fE#Y in situ (MEHREZ and
®RrsKOV, 1977) THIE L 72, &R0 {bHiz & 1
2R L7z,

S ERSERIE T R

RS > ORI BN REREL i situ 3R
(MEHREZ and PRSKOV, 1977) IZFEDIWTERL, K
TH A XK 40 pm DKRY = 2T NELDLE (10 cm ¥
20 cm) (ZHTERINSHE) 2HW. £330 7R
1lmmN,Ldnar@BT s L) IcHRL 23882
T4 g AN, Ny Zo0%in# (Handy Sealer
MODEL 200, HWNEsgERRSILE) L CHEHL 2.

AREHAMIZ 21 BE & L, 0 OB OKER 2 Kefl gl
Hma—VEBLTRABRNICEBDOA TR ) =X

Table 1. Chemical composition and energy content of three protein sources in Experiment 1.
Protein sources”

SBM BFW DFW
Dry matter (% in fresh matter) 88.8 94.8 96.7
Organic matter (% in dry matter) 944 88.1 89.7
Crude protein (9% in dry matter) 50.3 276 28.7
Neutral detergent insoluble nitrogen (% in dry matter) 0.18 2.83 2.39
Acid detergent insoluble nitrogen (% in dry matter) 0.11 0.26 0.08
Ether extract (% in dry matter) 2.3 30.1 32.7
Neutral detergent fiber (% in dry matter) 12.2 33.7 32.3
Gross energy (MJ/kg dry matter) 20.3 248 25.7

" SBM: Soybean meal, BFW: Fish waste and rice bran mixture treated with bacilli, DFW: Dried fish waste

and rice bran mixture.
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TNy 7348 77 VDR Z AT NNy 71
WEFAL 72, UTIORTRERME, BALL4LD
DNy TERBICKBE»LR)BLE. SBOEE
WeRSiE, 2, 4, 8, 16, 24, 48 RUTT2EEEIL L, &
BRERME L 2EAENE L2, BT AT Ny T
5 CP EREIZEBEAMRICBITE 5y JWHOCP &
53R (CAH, 2001).

LI K REREM (O 2B 5 CP LR (P)
F#)fE % DrsKOV and MCDONALD (1979) MiRIEY 5
2T 4y JHBERP=A+B(1 —e°) IchTit
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F ooy GR Gy (HRERS) O#ElE (B) RFBD
SiEREEK (C) # ZnFnKDH72 (MCDONALD,
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B, CE UK # ED=A+BXC/(C+K) » =&
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7z,
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HERRS
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¥KE 296 kg) ®HEEL 72,
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HEROESESGOEEFZ 21T/ L2, fRH4 CP

D10%7% \» L 20%% BFW H &2 L 7z ] %
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ELTKEMTREY % &% vk FREX) o4

FEIHOFR 2 SRRt L 7. R OMc, £ 3

v (anEKR—>-F7ZXADE, uia-E¥Ir-Uxy
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v 21H1ELRY), FnFnl0g 50gT
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IHES L7z, SEERERHEET A28, 1 B4 &Y

Table 2. Ingredients and chemical composition of experimental diets fed to beef steers in Experi-

ment 2.
Treatment?
Control BFW10 BFW20 DFWI10

Ingredients (% in dry matter)

Italian ryegrass hay 36.5 36.0 35.1 359

Flaked corn 55.0 54.2 53.5 54.1

SBMiY 85 6.2 42 6.2

BFW® - 3.6 7.2 —

DFWW — — - 3.8
Chemical composition

Dry matter (% in fresh matter) 85.4 85.5 85.7 85.8

Organic matter (% in dry matter) 96.7 96.4 96.1 96.5

Crude protein (% in dry matter) 11.8 11.6 115 11.6

Neutral detergent insoluble nitrogen (% in dry matter) 0.32 0.44 0.55 0.41

Acid detergent insoluble nitrogen (% in dry matter) 0.12 0.13 0.13 0.12

Ether extract (% in dry matter) 32 4.1 - 5.1 4.4

Neutral detergent fiber (% in dry matter) 30.3 30.8 31.0 30.6

Gross energy (MJ/kg dry matter) 19.1 19.3 19.5 19.3

b Control: Diet containing soybean meal without fish waste product, BFW10, BEW20: Diets replacing partly
soybean meal with fish waste and rice bran mixture treated with bacilli which supplied 109 or 20% of
crude protein in the diets, DFW10: Diet replacing partly soybean meal with dried fish waste and rice bran
mixture which supplied 10% of crude protein in the diet.

) See Table 1.
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BT, ol BBl CathicAvW, EZA1H
Ho b 5HHEZCcos5 B, 1H4ME((:00, 7:00,
13:00, 19:00) EiE &L DERIRL 2. A6 BHD
7100, 10 : 00, 13 : 00 > 3 [\l % Bk & 1 $RELL
72, BRERL 7z fiwdi3 38°C {EIRERIC 30 4 REfRIEAE,
4°C, 3500 rpm T 15 IR OSHEL €, LiE R
1%, N E THRBEREL 72,

HEEE

HRAFRENMAEI TR 1 HE, 108E, 11 HE,
MMBERUAR1HEH, 6 HH, AR THEHOSH
DRSS (16 1 30) ICHIEL 2. R, BAEB L
UK, B, 2% MBI EE GEHFS
1971), TS —P x> Ml (NDF) 13 GOERING
and VAN SoEsT (1970) DHEICHE> TFNEF D
L7z, Rty & & & o NDIN & * ADIN
LICITRA & (1996) DFEEICHE - TENFNSHTL 72,
HE I3 BERIMN ASRE CA-4P B CHIEL 72,
BENEAL 7 v 2WEEIZ ) ~ ey ) RIEk (MR, 1971)
THM L7, MiEPoORFERERREE (BUN) 3+
ERRRE 2 > F — AT R KR L 72,

Bratig

BoNTRERIZ 4 X 4 DT T BRI LY, MBI,
SREAR R O 5- 8RO RLE I D\ T AT ik T
iz,

HRELUEE

|

ERBOERS FFE 1iIc/RL 72, SBM & X T,
BEW & DFW @ CP & &3# 28% LKW EZRL 72
%%, NDIN & &2 BFW, DFW & 42 SBM & 1 &w
fE%RL 7. ADIN & &3 BFW TR Eb -7,
SBM & Wb~ T, BEW * DFEW QMBI & & 134
IR EmnELXRL, M A LX—E 8L BFW,
DFW & 312 SBM & D d BWwWiEz R L 72, —fikic
Bl SRR e e — 2 EEEN T
i2b22b 57, NDF &8i2 BEW, DEW & Hic#
BlEENEEZRLZ. i BFW » DEW i3k
RPPEEN Tz by, TH9—U > VN EPEW
IRERHCEA T % X NDF 828K L T L 5
7285 T&H B (VAN SOEST et al., 1991).

Ko BERBORFEHNIZ BT 5 CPI§EREN

B b2 1o L7z, BEW o CP {H&k#EL, &R
WA 2 B H A 5 24 KRR B 12 417 T SBM (2 Hig
LTI #ER L (P<0.05), 24 BRI HD CP {§&3EIZ
BFW, SBM T#N£#150.9%, 95.6% ChH -7z, %
72, DFW & lbXC, BFW @ CP I ERZRIZWTILOE
B THERWETHER L (RERFME 2, 4, 24, 48,
72h : DEW>BFW, P<0.05), KiEmMT&EE®% <
FNABECHUET 2 LIk )V REBRICBIT LS
PRIBDGRDPIFEND Z L TR LT,

IR TERABMORBERNICBIT 58 7B
H %7 X —2% A, B, C DR UVEMSEEL K 3 IR
L7z, THEERS 27T ADfEIRSBM & T
BFW DB »HEL{ % 2B D - 7205, BEEETIE

Zh 72 (P>0.05). DFW & T, BFW DEAA

100
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40 +
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0 ;2 24 36 48 60 72
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Figure. 1 Changes of crude protein disappear-

ance of protein sources from polyester

bag suspended in the rumen in Experi-

ment 1.

-0-:Soybean meal (SBM),

-o—:Fish waste and rice bran mixture
treated with bacilli (BFW),

——:Dried fish waste and rice bran mix-
ture (DFW).

Table 3. Parameters and effective de-
gradability of crude protein in
Experiment 1.

Protein sources?

SBM BFW DFW SEM®

A (%) 19.73>  15.2° 29.92 5.0
B (%) 80.32 49.5° 47.8° 9.6
CHb (h=1) 0.122 0.07° 0.04® 0.02

ED! (%) 76.52 43.4¢ 50.7° 8.7
Y See Tablel.

" SEM: Standard error of the mean.

' A,B, and C:. Nonlinear parameters of crude
protein according to the equation P=A-+B(1—
e, where P=disappearance rate at time t.

1y ED: Effective degradability of CP as calculated
on the assumption of 5%/h solid passage rate.

ab¢ Mean value in the same row with different
superscripts differ significantly(P<0.05).
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DEIRALC (P<0.05), 2SF )V ZBEALELC & 0 KEED
THREWONEMERBIIET T LT HLN
7z. BFW 2 DFW & b ic X 4 % %3 B s
SBM 12 i T/ & 2 5 72 (P<0.05). BX4r 43k
E2RICHEIREHIZLEELRL (P<
0.05), BFW & DFW Dic (3213 A 5 e h - 72,
KBEWIC BT 2 ERE OBBEEEH Y 5%/h &
L 7285442, BFW, DFW RI*SBM D 7 > <287
KB NI BIT 5 B3 REIZ Z 2N 43%, 51%,
TIREHREINT, S EORBENICBIT 2E
o RER % in situ FTEECHERE L 72 Cozzl & (1995) o
BETIE, =2 2AnT8E LBy 08D
BRI RERIZH 63% TH - 72. MEHREZ & (1980)
BEICLB LI ITLMEFETMIL 72055 >
NIBEORBENIC B 2B RIEL 2% 5
S2%DHPFATH - 72, AHA72 BEW & DFW OA&
o IEER L B DB ERNGERN TH ), BFW
X DEW DO+Z8B~n 5 v <7 B RIT A8 &
LHHERET L RFEE W e E 2 b, —F, KM
oI BORBBENIZBY 25849 ME D
EACON & (1988) ¥ty 7218 (68%) & 0 &%
AL 7z%%, Cozzr & (1995) il (74%) & ix[ER
EThH-7.

=EX 2

FABERX DM EFRO RS 2 F 2 IR L7, A
#¥%, CP, ADIN, NDF & &3, YOMBEBX 13T
FIREDME & 7 > 72, CP & 813 11.6%~11.8%TH 1,
BAHMED 12% % T Hb - 72, BFW 0@z & 9
P OMEEEREML, SRX T 3.2%T
H oDz L BFW20 X CiE 5.1%Th - 72,

B BT 2o BMEL R AR LS, A
HEL 72 ) OFYEMEIZNER X L icH87g/HT
HY, WTNOREX TLRERAEIZIIEAEED LN
P odz, —7, CP BIREIZ X I BARE 321t A 5
n¥ (P>0.05), HigkE 1.0kg » CP EKRKE (A4
FERMEA A4 2000) <39 5 CPEREITIVTNY
#196% & 7% o 72, MIRIF IR IZKEM T B Y+ &
5L e 5 72 5B T BEW & DEW # #45
L7zRTED> -7 (P<0.05). RBFRSAFR~DMH
D ZEBEIC & >, KB ENTOMIENSLIER
DGR Y B 72 HERHERE YA T B (CANT of al.,
1997; PALMQUIST and JENKINS, 1980) & v T\a
5% ARBTE, wAEREIZAEMICEI A LN
LhrolzZ ks, R OMETEEY 5 BRRES
T% 6, BFW #fEkicia L T L SpiBmEic iz
HMERPRITE L WEEZ LT,

¥4, NDF B & ' 3 )V ¥ —{4{b3R 13 AL ¢ 0g

Table 4. Dry matter, organic matter, crude protein, ether extract, neutral detergent fiber and
gross energy intake in beef steers fed the diets in Experiment 2.

Treatment? Significance of difference
Item Control BFW10 BFW20 DFWI10 SEM"™ Treatment Period Animal
Dry matter (g/MBS"9/day) 86.0 87.4 87.4 86.6 0.6 NSH - P<0.01 P<0.05
Organic matter (g/MBS/day) 83.1 84.1 83.9 83.4 0.5 NS P<0.01 P<0.05
Crude protein (g/MBS/day) 105 10.4 10.3 10.3 0.1 NS P<0.01 P<0.05
Ether extract (g/MBS/day) 2.8¢ 3.6° 4.42 3.8° 0.1 P<0.01 P<0.01 NS
Neutral detergent fiber (g/MBS/day) 26.0° 26.9° 26.8%  26.4%° 0.2 P<0.05 P<0.01 NS
Gross energy (MJ/MBS/day) 1.65° 1.698 1712 1.68%® 0.01 P<0.05 P<0.01 P<0.05
) See Table 2.

) SEM: Standard error of the mean.
i MBS: Metabolic body size.
b NS: Not significiant (P>0.05).

ab¢ Mean value in the same row with different superscripts differ significantly (P <0.05).

Table 5. Dry matter, organic matter, crude protein, ether extract, neutral detergent fiber and
gross energy digestibility in beef steers fed the diets in Experiment 2.

Treatment? Significance of difference
+ Item Control BFW10 BFW20 DFWI10 SEM®  Treatment Period  Animal
Digestibility (%)
Dry matter 70.9 69.6 70.1 70.9 14 NSt NS P<0.05
Organic matter 72.2 71.9 72.4 73.2 1.5 NS NS NS
Crude protein 63.8 63.7 63.0 64.4 2.4 NS NS NS
Ether extract 79.7° 82.32%° 82.5%° 83.6% 0.9 P<0.05 P<0.05 NS
Neutral detergent fiber 47.3 46.8 46.7 . 49.3 2.1 NS NS P<0.05
Gross energy 70.4 69.4 69.9 70.6 1.4 NS NS NS
) See Table 2.

) SEM: Standard error of the mean.
) NS: Not significiant(P>0.05).

ab Mean value in the same row with different superscripts differ significantly(P <0.05).
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6). DE I E 3 B BIcZZFBHLNT, wTh
$ B3R E 1.0 kg o DE k& (H AEFEA RS
2000) D# 91U T - 72, Ww5FEFD TDN &% 5
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DEEFPREP T2, BEEZELIZ T LT -T2,

BUN O EEILMEX L D 9.4mg/dl Bl TH
%, SBM iz T BFW, DFW > 7 HORHE
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3), BUN 3SR XE THEELEZIRO N Lo
72 (P>0.05) (¥6). AIBIBULA & (2002) 134kt
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SBM % #5 L 23X & BFW 2#5 L 2R
EHe {, NF I AHLEIZEHLENIC BT 5 CP
WALERIC 1B R RITE o2, TNLDT Eh b,
KEEMTREEYL SBM Ic R TREBHNTH S >3
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WTEL Y 7EFERRTHY, NFIOVRE THREY
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X R

AIBIBULA, Y., M. HANADA and M. OKAMOTO (2002)
Nitrogen digestion in the rumen and small intes-
tine of steers grazing orchardgrass and meadow

Table 6. Digestible energy and total digestible nutrients contents of each diet, digestible energy
and total digestible nutrients intake, average daily gain and blood urea nitrogen concen-
trations in beef steers fed the diets in Experiment 2.

Treatment” Significance of difference

Item Control BFWI10 BFW20 DFWI10 SEM" Treatment Period Animal
Digestible energy content
(MJ/kg dry matter) 135 134 13.7 13.7 0.3 NS NS P<0.05
Total digestible nutrients content (%) 72.9 734 74.8 75.1 1.4 NS NS P<0.05
Digestible energy intake
(MJ/MBS""/day) 1.16 1.17 1.19 1.18 0.03 NS NS P<0.05
Total digestible nutrients intake
(g/MBS/day) 62.8 64.2 65.4 65.0 1.43 NS P<0.05 P<0.05
Average daily gain (kg) 0.9 0.5 1.0 0.7 0.2 NS NS NS
Blood urea nitrogen (mg/dl) 9.5 9.4 9.4 10.2 0.7 NS P<0.05 NS

D See Table 2.

! SEM: Standard error of the mean.
' NS: Not significiant(P> 0.05).
b MBS: Metabolic body size.
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Abstract

This study examined the difference between setting and actual milking times in an automatic
milking system. The data was gathered from 10 dairy farms with an automatic milking system
implemented. The data collection period was from 8 to 36 days on each farm. The most number of
visits observed was 2 times /day. The most number of visits without milking observed most was one
time/day. The highest number of the actual and the setting milking times was 2 and 3 times/day
respectively. There was a difference between actual and setting milking times. The actual milking
times were very few compared with milking times of setting. The difference between the actual and
the setting time had no relation to both the day after calving and the amount of milk yield. The
significant(P <0.05)correlation between the. setting milking times and the difference from the actual
milking times was found. It was concluded that the suitable setting milking times (X) was obtained
by the following equation: X =expected actual milking times/0.52-1.75.
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Fig. 1 The distribution of milk yield of all cows.

Table 1. Setting milking times according to days

after calving and milk yield in A farm

Milk yield (kg/day)
0—20 20—30 30—40 40—

Periods(days)

Calving — 15 3.0 3.5 4.5 55
15—250 25 3.0 4.0 5.0
250 —Dry 25 3.0 4.0 5.0
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Fig. 2 The distribution of the number of visits of
all cows.
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Fig. 4 The distribution of milking times both set-
ting and actual milking times of all cows.

Table 2. Average setting times of milking according
to days after calving and milk yield in all cows

Milk vield (kg/day)
Periods (days) 0—20 20—30 30—40 40—

Calving — 14 31 3.8 4.2 5.4
15—249 2.6 35 4.0 5.0
250 — Dry 2.2 2.8 3.7 4.3
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Fig. 5 The difference between setting and actual
milking times from calving to 14 days. #*
P<0.05
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Fig. 6 The difference between setting and actual
milking times from 15 to 249 days. * P<
0.05
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Fig. 8 The correlation between the setting milk-
ing times and the difference from the
actual milking times.

Y=0.48X-0.91 r;=0.998*

1]

X 8icid, RaEPeILEs & e eIl & EPEgLE
BomBEDBMRER L2, Zhi, ENHEEZRL,
Y=0.48X—0.91(r;=0.998*) &\ HH (P<0.05)
T ERASE L N,

% =

HEEIMOREIC BT, 18EN2) 0 AERH
X, 2H/BTHBEE»RLEC LD, 1E/HTH
LEEDIRLIEL B, T UL, —TEAART
—iEE e 1 B 2 IS ERDEZ L > TWER
&, EEWEIZIH1IBLPAZL T WEKRZ HE)
BB AL 2 Z EDRERZZEHEZ bz, B3
ENTICHBPEIEZ @B L 2 Egy, 13S0 1
El/HT® b EADHRDL ED» - 72, yme (2003)
RAMBEFRTIIEFOBE AR LD @SR
WA L7z b2 LT3, RNRABRTOBBILE I H
FaBEFRTH s EEN2F, REABSHFRTH
LEEBBESETho72. DL T, REMBE
HRDERE I - 12 ERBEHHROBETH 1THY
72 ) os@EEEEST 1 |/ B ThBEEHEh -7,

18A4 7 ) OEFILESEIL, 2 B/ HTH 2860 %
b &, BRERALESUL, 2.1-3.0 B/ B TH 2E14H
BHEC Uo7, RATEL - enid, EHEILEK
T3/ HT RERANE T3 1-4.0E/HHL ET
Holz, TDLEDEAT, EHILEE LD LFEH
L TEr 2. k)i, HEEIMEA~OAE
¥ & BB R+ Th o2 bbb 3, EEET
A BREPEFLEIE L D b D2 L 5 7,

SEEILIES & EHILNE O RBEREIE, wTho
TIREREE H DX 5y, AFBRSTHE %%%@ﬁ

L - NEEL - RER - HIEES

%L e B BN 7. REPRFLESI L S itk R H
BRoHIBETHRETE, ZORXS & REBERBD RS
g, HEILNEDOHRERIESTHS., Lo L, iR
i3, DUHEBEAAECHIE L IIBRLr 2. %
DIz, FiREEE S HILED A TR EEILRIE
POET B SRS EEZ L,
EREVEFLIAIE & ARBEE B IE, IEOMEBINED S 1L
72, Beon2EFROEE D L EEOBERE TR
EVEILEEAT 1 BT 5 & Tt EE3 S 0.5 EiEn
T HRER L -7, 2T, Morita et al. (2002) &
1 BFoOBRBRBSE coMmE T, RaEEILEgs 1 mEEm
T2 LMBERE LA 0.4 EBWMT 2 LWy R T
—BL 72, DT b, BEILEBCCHEREE DE
HH HEEBS T FERIALE AT 1 BN 5 &Rk
BERE0s 0.5 MIFRERINT 2RI DH T T 5 LHFZ
Y (W
B L LTI, BRBELE CEREILEE & eI
g B EE Tl 2 <, BT A ERILEE 515
BN HERAME KDDL Z ENEREL LD, £
ZT, AR TR L N ERER, 5, ROKXE2E T2,
X=2Z/0.52—1.75
ZZC X IEEHET AHILBETH Y, Z 13 EAFLE
BThHsb, 1HEEL)0EHRIEE (Z) »°36/HT
»HoEEEL -5, EREILEE (X) 1:4.01/H
L b, 72, 1EEL7-0) oEEILEE (2) 214 H/
HTh2 LIRS 2L, Ewilmg (X) i£5.9E/
HE% s, T 5 EEILEE L FiIcRL 2R AA
T2 2 & CRERILEEIE LS LR L 2.
HEMWEILS X T Al BT 2 3L IF0 HREIEA
REARLLTBY, S HBHIMICAZL TS
G = RPEIL MBI ER S LI B D, EDR2DH
FAARDE D S v AERS - FIFETH UTIIRET
PN AT LD R HEICL, FNLELE
Z TR = & DRk E PR LIS & EHEFL A o) bt 2 R
WY 2UEND DL, 4L, EHEILEEZFHRET L 20
I2, LA HEEIBADAZEIRR L X 2IEL, B
W EREPEFLI S & SEMEFL B o B D LB L 2T
b,

X 7

EAETF - THET - ANICER - BE 2 (1998) I
BRI A 2 TICHET 2 BRI DWW T —HEPEIL
=TS O —, BAREEHESEAE,
34 . 10-11,

MINA RS - A FHEr - ZERERISE - W B - A H
- THIER (2003) HEMEILS 2T AlCBT B4
ENBE LR & HAFORATE). BEFRARY: &
%, 28(1):67-72.

MoRITA, S. IwacaMl, G. HOSHIBA, S. Komiva, M.
(2002) The difference of milking times between



BerE PEFLIAIR & LI

setting and actual in automatic milking system.
The First North America Conference on Robotic
Milking, III-97-99.

SAS iR (1993) SAS/STAT V7 + 727 12—
W—XA4 ¥ Ver.6 First Edition. 537-666, #kz\
BHTAA AT 4 F2a—F Py, TR

BB AW (2003) FEK 14 F£E B SR A L
R HEEILL AT LAERLe=2T L.
22-27, FBETMNHS. FHER.

RHEIEE - #FB X - /NEEL - EEIkE
HEIC BT 5 HEPEILS AT 2 0F]HE

HEH

R A S
F= Aty

39(2) : 89-93,

(
BE

TR e

2003

H

)
%S

b
K







Jb% 4 46 © 59-63, 2004

b EIC BT 5 HEEIL X T AOT I 5 1E
¥ AT LI & 5 B BEEARIC Y 5 —B5 —

REE IEET - ARE % Bl ME-NE OED?
'BERARARTZERT  ALWETT 060-0003
B RFERAFEERRT WAl 069-8501

Consideration for the effect of labor saving with the use of
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Abstract

The aim of this study was to widely analyze labor saving effects through the use of an automatic
milking system (AM-system). We conducted a comprehensive survey of 25 dairy farms that have
been equipped with and have been using AM-systems for more than one year. The contents of our
survey for the dairy farmers pertain to the outline of works and the working time in the barn and the
variation of the working time around the introduction of the AM-system. The results were compared
between three groups classified by the type of combination system: “Alone” (non-combination), “PL”
(pipeline), and “MP” (milking parlor). Generally, the number of milking cows per AM-system was
49.2. The largest number of cows was 203.3, belonging to a MP >systern. The system with the
highest percentage of automatic milking cows was PL, with 66.5%. The largest number of milking
cows per farmer was 41.7, belonging to MP (p<0.05). The working time, on average, was 399.2
minutes per day and the longest was 455.0 minutes per day in MP. The working time per milking
cow was 2.7 minutes in MP (p<0.01), which is significantly short. On the other hand, the working
time per milking cow was 6.6 minutes in Alone (P <0.01), which is significantly long. The effect of
labor saving with the use an AM-system was evaluated positively in Alone and MP, but wasn’t always
evaluated positively in PL. As the result, we can conclude that there is a positive effect of labor
saving with the use of AM-system in Alone and MP, but due to other factors, the effect of labor saving
in PL must be further analyzed.
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Table 1. The outline of farms in this study
. . The year of The type of No. of No. of milking cow No. of farmer
arm No. Machine . . -
introduction combination system AM-system AM-system herd PL or MP herd family employment
1 Lely 2000 MP 1 52 65 3 0
2 DelLaval 2000 MP 1 47 160 3 2
3 Lely 1998 MP 4 240 200 3 6
4 DeLaval 2001 MP 1 30 220 2 2
5 DeLaval 2001 MP 1 30 56 3 0
_______ 6 __Lely 2001 MP 1 35 85 2 2
7 Lely 1998 PL 1 61 28 2 0
8 Lely 2000 PL 1 62 20 2.5 0
9 Lely 2001 PL 1 62 20 35 0
10 Prolion 1999 PL 1 67 35 5 0
i 11 Lely 2001 PL 2 58 65 5 0
12 DeLaval 2001 Alone 3 170 - 2 1
13 Lely 2000 Alone 2 98 - 4 0
14 GM 2000 Alone 1 60 - 2 1
15 Lely 1999 Alone 1 55 - 1 0
16 Lely 2000 Alone 1 53 - 2 0
17 Lely 2000 Alone 1 59 — 1 0
18 Lely 2000 Alone 1 30 - 2 0
19 Lely 1999 Alone 1 65 — 3 0
20 DeLlaval 2001 Alone 1 34 - 1 1
21 Lely 2001 Alone 1 54 - 3 0
22 Lely 2000 Alone 1 39 - 3 0
23 Lely 2001 Alone 1 44 - 1 0
24 DeLaval 2001 Alone 2 95 - 3 0
25 Lely 2001 Alone 1 50 — 2 0
Average 1.3 66.0 86.7 2.6 0.6

Table 2. The condition with the use of the AM-system in the type of combination system

Alone PL MP Total
No. of farm 14 5 6 25
No. of AM-system/farm 1.3 1.2 15 1.3
No. of milking cow/AM-system 49.7 56.2 42.3 49.2
No. of milking cow/farm" 64.72 95.6° 203.3° 104.2
Percentage of automatic milking cow? - 66.54 33.08 -
No. of milking cow/farmer? 30.5%° 29.12 41.7° 32.9

1) 2® values in the same line with different superscript differ significantly p<0.05
2) B yalues in the same line with different superscript differ significantly p<0.01
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Table 3. The comparison in the working time in the barn among the type of combination system

Alone PL MP Average
A M. (min) 189.6 204.0 240.0 206.0
P.M. (min) 178.9 228.0 215.0 193.0
Total (min) 368.5 432.0 455.0 399.2
The working time in the barn/cow (min) 6.6 4.5° 2.7 5.2

abe yalues in the same line with different superscript differ significantly p<0.05
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Table 4. The result of a survey about the variation of the working time around the introduction
of the AM-system in the type of combination system.

The type of work in the barn Alone PL MP Total
Milking (farm) decrease 13 2 5 20
invariable 1 1 1 3
____________________________________________________________________ increase .0 2 0 2
Herd management (farm) decrease 10 2 2 4
invariable 3 1 2 6
increase 1 2 2 5
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Outline of dairy production system and forage vegetation
in Krill island in northern territory.
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Abstract

In Krill island in northern territory, a number of livestock and outline of an dairy farm were
surveyed. Forage vegetation was studied by the line transect method in a native grassland. In Krill
island, 505 cattle were kept in April of 2003, including 210 dairy cattle. Private family farms occupied
about 859 of all farms in this island. The dairy farm interviewed was keeping 6 lactating dairy
cows, 2 bulls and 14 heifers and calves. This farm was one of the largest size of family farms in this
island. Dairy products from this farm were sold in a city market and a kindergarten. The price of
milk was about ¥80/kg and it increased as twice and ten times when the farm made yogurt and cheese
and sold. They gave 0.5kg concentrate as 1.0kg milk produced. In summer season, cattle grazed
between morning and evening milking. In winter, cattle received hay and beet. In native grassland,
observed frequencies of Kentucky blue grass, timothy and orchard grass were about 70, 60 and 33%,
respectively, and those cover degrees were about 34, 10 and 15%, respectively. Frequencies of white
and red clover were both of 17%, approximately. and cover degrees of them were about 15 to 20%,

respectively.
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Table 1 Number of livestock in south Krill area
April 1, 2003 April 1, 2002  Increasing (%)
Cattle Total 505 499 101.2
Company farm 74 80 92.5
Family farm 431 419 102.9
~ Cow Total 210 230 91.3
Company farm 30 36 83.3
Family farm 180 194 92.8
Swine Total 76 72 105.6
Company farm 16 18 88.9
Family farm 60 54 111.1
Goat Total 8 5 160.0
Company farm 4 4 100.0
Family farm 4 1 400.0

T\ 555 I8F0 14~16 FFERME CTREICHRET 2 5 1378 2
T3 (87K - IRF, 1978).
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Table 2 Dairy product and price in the dairy
farm interviewed

Dairy Product Price/L
Russian English Ruble Yen
Mooko Milk 20 83.4
Ryazhenka A kind of Yogurt 50 208.5
Tvorog A kind of cottage cheese 60 250.2
Smetana Sour cream 120 500.4
Syr Cheese 200 834.0

4. 16Yen/rbl
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Table 3 Frequency observed, grass height and cover degree of grass in native grassland

Grass Scientific name

Poa pratensis L.
Phleum pratensis L.
Dactylis glomerata L.
Phalaris arundinacea L.

Kentucky blue grass
Timothy

Orchard Grass

Reed canary grass

Fescue sp Festuca sp

White clover Trifolium repens L.
Red clover Trifolium pratense L.
Gramineae Gramineae

Lolium sp Lolium sp

Red top Agrostis alba L.
Carex L. Carex L.

Small-reed sp
brachytricha(Steud.) Hak
Bamboo grass

Calamagrostis  arundinacea(L.) Roth var.

Sasa kurilensis (Rupr.) Makino

Frequency  Grass height cover degree
(%) (em) (%)
70.8 62.9 34.1
58.3 60.8 10.0
33.3 109.8 15.0
25.0 73.3 12.5
25.0 47.8 14.6
16.7 26.8 14.3
16.7 54.5 19.3

8.3 49.5 5.5
8.3 35.5 15.0
4.2 30.0 2.0
25.0 51.8 4.2
12.5 91.3 30.7 ¢
4.2 112.0 30.0
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Production and some properties of
fermented sausages inoculated with mould
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Abstract

Fermented sausages were produced using bacterial starter culture and 3 types of mould starter
cultures, and investigated their properties. Mould starter cultures were sprayed to surface of
sausages at 3 days, and the surfaces were changed to white colour afterwards and another moulds,
such as blue or black one, were not observed.

Common bacterial and lactic acid bacterial counts were range of 6.6 X 10%cfu/g ~ 2.0 X 10°%cfu/
g, and Coliform group, Staphylococcus aureus and Salmonella were not detected in the products at 35
days. pH decreased rapidly at 7 days and pH of products became to 4.6~4.7. Water contents were
30.0~31.6 9%, and water activity was 0.80~0.81. Nitrite ion concentration at starting time was
147.7ppm, but became to 9.8~13.2ppm in the products. There is no significant difference of these
data between the Control and the mould type sausages. Total free amino acid contents in the mould
type sausages were lower than that of the Control. Most of free amino acid contents increased
during the ripening and Glu and Lys contents were high, but Arg decreased in all products. The sour
taste of mould type sausages scored lower than that of the Control.
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5, TS FHERE L e RuRICHEIEI w2 2 Lic kY,
BB DL, pH DIET, N7 T4 ) v DR e
kD, FEBREY IR S 26 TH 2 (SCHILL-
NGER and LUCKE, 1990 ; JI#E, 1991 ; VARNAM and
SUTHERLAND, 1995).

—i Y ==V IEENEINDY, 7T 2D
BWEAZNTIATOHNT IV —L—UTlE, XE
B PR LY —— T E N Tw 5,
V—t— P REICBIT BRI UOEFEIZLY, A
EFEOHIE, "R EEOBIE, TR L2 EEIL,
ZIUHE D B BB BRREENR Ik P EELE &
b, FRHREPHEEOTLERSE) 25T L
WwhitTw3 (LUCK, 1986; CoOK, 1995).

BAE, BOE TIIEIF0 SRS EE B ARy 5,
FHEEY — 2 — D LBMRITFITANLNTETWD, =
DT EiFFRR S (1985) B L UVEH S (1989) 2%,
WIZ L 5H8BEY —k—V 0B AKE, MES
(1986, 1990, 1991) »*FsEEY —+— BT 5 —ED
HREREL TWLZ L LHEINE, 25,
SERG S I BREAEOWIEIC L), MWLz s4 7
DIEMBEAB OB IR L EFEI N, SHOEE
REELEINT S Z LTRSS,

FEEY — e — P OBBETREPIIREIC L OPFEL
LT, Bl BEHEE 15~20C T, BE® 80%» 5
HRIZ65%E TTFIF 35, ZofMicELUFEL T
FRMES < T52 &, £/, »PUBEOHFLEDL BA
INB. ZDHHEAL VT EELIT) S, BEh
22 UDRFH»REL, MBS et v,

AR TIE, =0 v S THWLNTWE AP A
F—=F—ANF>y—%FKHICEREL, nLOFHP

RS BT 5 LRI RENRBELREY —+—
DELERAT, ZOFEEEIZ DWW TRETL 72,
ME s LUFHE

A —=F = NVFr— | FEEY —— P OHNIICH
mMysRI—F—=ANF>—iF, THRNY——VH
2y I AR —F—hI)F »—SP318 (TEXEL) % A
Wiz, B OREIE Pediococcus  pentosaceus P208,
Lactobacillus  sake 1110, Staphylococcus carnosus
M72, S. xylosus M86 D 4FEZBEAL 2L D TH 5,
BMRRA S —F—HNVFr—DEEM=EIT, FEFEA 10kg
Wiz 1g 2 50ml DAKICERE L THRML 72, RE
CHEET2E»PPRI—F—h )V Fr—I3 3EH
(TEXEL) TUT @Y Th 5. PNT I Penicillium
nalginovensis, NEO (X P. nalginovensis & P. can-
didum D EA, LEM 2 P. nalginovensis & Debar-
yomyces hansenii (yeast)#BEL72dDTH 5.
PNT & NEO i 0.2% &%, LEM I 0.4% %I L
T, V—e—VREICHEBEREL .

FEEY —— U OB ER e KRR 2
85%, BKEEI % 5% DIETHERAL, ZcxL T
2%, 7 FEUH1%, WiE0.6%, FEH (%,
NaNO, 5%, 1 95%)0.2%, #AH0.5%, FEiFEHH
0.5%, #=4>0.3%, =17 0.2%0MEEH%
tnz, —20°C T 1 Maskhs L 72, BUERTHIC 2 C Wi
THBEL, TALV > Py F—THEL 226 2
F—F—=ANFr—BBEEEML. MLz b o
&, TFa2—1 =227 (4.0X26 cm) IZFEHEL,
200C T3 HMBEBL 2% BLrUVRI—FI—h )
Fr—%YV —L—VREICEZFEREL, PNT X, NEO
R, LEMRX#FRE L7z, 2B F2H#EELLTVWLD
2xREXE L7 (Fig. 1).

Lean pork : pork fat = 85 : 15, 5~6 cm size
-20°C, 24hr after curing

After semi defrost
Added bacterial starter culture SP318

Stuffing
20°C, 80% RH, 72hr

Inoculation of mould at 3 days
PNT, NEO, LEM and Control (no mould)

Collagen casing

Fig. 1 Production method of mould fermented
sausages

15°C, 80% RH—75% RH—70% RH
—65% RH

35 days
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Table 1 Conditions of temperature and
humidity during processing

Time (days) Temperature Humidity
0 20°C
1~3 n 80%
4 15C 80%
5~ n 75%
9~ " 70%
21~ u 65%
35 Products

Mould starter cultures were inoculated at 3 days

Vot DR PEISIRE - BEEFEL 2 F %
vox—%H, 20C, MEMEE80% T3 HM, 4HE
& 0 15°C THEMHERE 80%, 5 H BICHMIEE % 75%,
9 HBICHMEE2 70%, 21 B BICHEIMHERE 65%ic
TFTHR-EREIT, 35 HEZ8F L L7 (Table
1. V—%— 31 Hic2 MGESHE2RBEHL, B
FaeELEEB L, 2, »URERELZWHERX
WEE LU, M7 TS TlRELZ.

WA | AREARERIZ, FTEREICMAEL T
LRUVE T TE RN KE, EERCERN S —
ST ERDBW, R ML, 10g % 90 ml
DWH AT EYEKIC AN, HokPTtexaror
AV THHEL 72,

— AW OBIER, FHCEARE CRERIEEEM (5
BF) & Fvs 37°C T 48 BRI L 72, SLEREIBIE MRS
FERIEM (OXOID) % Fvy, —eEEH & RIERC AR
AR % FV, 37C, T2 BEfIEEEL 72, — A Hs
JUIBEE I EEAEERRLZHWL, 1R
30~300 MHEFEE I HFELNI»— VL E2RAL, &
BB RBAFRUER 2R T, BRIk 1gLiz) o—i
B L OIS L, KBERE 7 uEes L
b COLIFORM #XR#zH (MERCK) % v, FHHFFE
WEET37C, 24BfEEL 2, Fvwan=—iZ E
coli, W aa=— 3 ZNUNOKBEET, GbET
FrEiL 7.

HILE R T HIZ DHL $EREH (S0) TR % /BB
L, 38 0.1 ml Z5FHEHKL 37°C, 24 ReRREEL 72,
UL U SR BB EEI B b b D & HEER
Bigtr LT, HREBRE2BI -k, AT PV
BlZ 71— Ny a >y o BRIGH S0 CFiRE
Ve L, 30RF0.1ml %2 ARk L, 37°C, 48 RifilassE
L7z, iRo»H B2 EEFZZE L REET, B OB
HElCEBLLNEREERRREEE LT, VX7
T X=wAVERRE 2T 72,

BAL 09 | pH RIE R REWRE TH W2 10
EHFRORES XA — AR ZFHESHE NoS5 ATHE
LT, pH #—#%— (TOA HM-5S) T#lzEL 72, XK
SEBITHYRR 2 ~3g 2 BAEL, MBEERE
(125°C) o &k NIEBIZH 2 F TITWRB L2, KOS

H (Aw) ZREHS 2 g 2k TEBRERS (Rotronic
AW-a) 12 AN, 20CDIEIEZE THIE L 72, TREER
DWPFEIIC H72 0, MR 5 g 285 30 ml ichn 2 &
EPFA XL, 100mlo X275 23 28T 40
ml DEEEFHTH L 72, U2 0.5 N kBT b
)77 AW S5ml, 12%HREEEESRAM S ml B 02 T
L, 80CT 204 MmEL L 7248, HiRF TiIpL .
T T 10%EEER T >~ & =7 A FBE W (pH9.0) 10 ml %
M2 THEL, 100mlicESFLE. ThEETEEL
(5,000xg, Zig, 154), REAH No5 CTHBL
RLDERIEE L2, ZOBEBUZANTF=AT I F
BHEBLIUFT7FLF Lo 2T I v BRNZTRA
L, 540 nm DOUEIEEE % BI%E L 72,
NR7FFEB L UEEET I VERROEEHT, MW
BETHWZ 0 EFROKRE D FA— | B2 205
BEL (28,000xg, 0°C, 204), L&A % HESH No.
5CTHABL., ZhA AW 4ml & 4 %TCA /E# 4 ml
2IRAL, 37CT30 HHEREFL 29, HEAH NS
CTHBLAELDE 2HUTCA RS & L THEE
WCHWz, N7F PR3 u—) =2 vy, REERME
By, FIMETNT I 2 EEYE L L THW.,
WEBET 3 VBRI, BARSEMET I BT 2T
2 (New 8000 > V) —X) % FHvs, 3820 ul 25H7L,
OPA HEic L 2 IECHEET 3 VEBEZHEL 2.
ERRAE BJHHHOHMRKZ2ES ImmEEICZ T
4 2L, AREOLDICDOWT, Bk, JABK, G\,
B, AR 2 7.

HBRELUER

PUWRF—F—ANTr— 2 REICEREL 2FHE
V—t—li, —HICACEFLT, FrUDNHEER
BEAYRLN D572, Ly LREICEHSDEANIR
AT 5 &, BRL 2z L D 2oL F AT
AN, FEY—e— VD 0BEHICEET P UDR
FHEE LT, ERAMBPE ST 246 TS FE»H 5
(PEARSON and GILLETT, 1999) %%, Z D354 d Ekk
DZrEEZ LN, TRIOMOBREEELT, 7
LT, VYN VERS)BERICET H 5 \WIiEREIME
JEE S 2 g ¥ b5 N Tvs5, —7F SUNESEN and
STAHNKE (2003) I F 74 V—t—2 2 BT 22 U2
I— T —HNF e —I2DNWT, FOFHE L THEE
T AT e — Rk EROENEE, /2, BED
SR & BERBADOEEL EEEIT TN D,
REBCIE, MR TP UPRETLIOTERE 77
THUEKEEL 2P, »UEBX TR I s 0FHH
5T, FRRPTLREWLOPHE N, &E
R B BT BT E— NG EDRETH B LHEL
bz, L LER2EETEHE, ZEDOLUNN
Wi E FEZBAET L LRSI N LUBED, HB
WITEBMAICE ), BVWbHFIRCENIELH -



= kIFsE, Serjmyadag Dorj, BHBE—ES, BI=%8, BEEE, WE E, WEf, KERE

72, HEo TBIROEZREIEIT Y 5T, HLEET T
TR UER- 2 HPRWHERTH - 72,

RV ——Y NI MEYIZ, —BREFHKZ
Fig. 2 iz, 2 EAH# % Fig. 3icR L2, — A H B &
UHBEEIEZDAICBNT, WinbAFI—F—h
F»—SP38EZHE ML T 3728, 5.0~6.3X10°
cfu/g FFFEL 72, —BEWHIZ, WTNnoRizBWT
b, 7HBIZIF 1.3~4.1X10%fu/g T THEML, 2D
#35H B £ T6.0Xx108~6.1X10°%fu/g 7 #i Pl T #
L.

KNTHREEY —t— Y CEELRE 2T 5 IERHE
i, —BAEREENO LN EEMLTHBY, THEH2S 35
HEZ T108~10°cfu/g nHEFCHR L, BKEHRT
3.4Xx10%cfu/g~5.0x10°%cfu/g TH-72. ZhbDFE
R b, —REREHK L IBERICBWT, »UFDHEE
L BEEFRLN T,

BMLI2 RS == NF v —iZ 4ATEHOME D) b
2FEHFERE TH 54, IBHEOMIEFERT, &
BLLESERTLIILACBAETEFL TWEZ L
RO LN, FEEY — e — DM ERR  IBE

10 p

©
T

—e—Control ---0-- PNT

—a&—NEO ---A-- LEM

Common bacteria (log cfu/g)
o]

0 7 14 21 28 35
Time (days)

Fig.2 Common bacterial counts in fermented
sausages inoculated with mould

10 ¢

Lactic acid bacteria (log cfu/g)
[e0]

—e—Control
—a—NEO ---p-- LEM
7 k
6 L 1 1 A 1
0 7 14 21 28 35
Time (days)

Fig. 3 Lactic acid bacterial counts in fermented
sausages inoculated with mould

FUIFLL T2 Z & % GARCIA ef al. (1992)% Or-
DONEZ et al. (1999)d#EL, F/2-Liuck (1986)it
Lactobacillus " AT 5 S £BH BT Z b2 b %
WEL, 2083 105cfu/g BiETH D REER AL
Tz,

AR EER 7T HBOMERETH-7225, 3 HE
254 L7-BIRIO#ER T3 (2 k5, 1998), 3 Tic 108
~10°%fu/g Ic3EL T/, ZHEBIBEIRZRFE L
THRLSTWTZ FodEEr Ay, 72 20C THRERERE
ERETVLERHTHDL, ZOZ LB MEL T
AHNCHBEIEFTL, Fic 7z nEET HARRIC LD,
RICIBN B KIGHEBFE L EOBFEBREY OB LTS 2
TERETHREEDTREL "R L TWw5,

B PO KRIBHEBEENZEILE Table2 i2 AL 72, Kk
PR AEL 2.7X105cfu/g ERAIZEINTWRd D
i3, 21 HEICIXEMECZ ), 204 35 H B ookl &
WOFFEL - 72, Luck (1986) 12 & % &, 10%cfu/
g DRIREH TIF 7 B Biid 10%cfu/g LT £ THA
THZEEHRELTEY, XERTILWREAK D%
WAL, THEHDWIZ 4 BEHTHETLZ LN
Hotr, RBEHEOWEEICOWTE, WTINOERKX
ICBWTHRELEI L, FRLPUVDERCL 5E
W edr oz, JEMBERMENHIIELET, E. coli
(X 100M8l/g LT, Z-8RAamBERTIREETH 22
L, WITNDHEICDEETLINTH - 72,

BEMHF O NVEX TEB L UEAT FVEREIC
DT, WTFhoFER» L b7z, 2
NiZERZ2BEBNPHELERAZAVTWE 20
T, WODPLHFEL R ol EEZ L, i
V—t— U TEHERIIRATET P VERE O K
LS INEDY, EES (1986) NERT FURKE %
FEEY ——IZim L 22858 TlE, 10%cfu/g LT T
HIEA T = —FNTF % —DERE, HDWIIIEE L
DB (KATO ef al., 1991) 2k, EE7 F7EkHE
EWEBTEDLZEEBEL TS, LrLudrs, &
B — e — DU DB TIE, FEARRICHECEER L FR
WExHEWLsZ Eizk ), ZhsabElE et
FEORIHE D L EZ bz,

B0 pHENZEL % Fig. 4icmL 72, WHD
pH Z 6.0MHET, 7 HHEICIZ 4.5MEF TABIC{E
TL, 20ME»ic EAL, 35 BHICIE4.6~4.7 &
Tof, pHOETFIRHAWERAI—F—ANFr»—D
FEFRIC & D) RB7e 5%, 4 EMEA L 72 SP318 I2RIRINE
B (=Ek5, 1998) THV:72 PLM230 & 9 & pH 75K
T334 7 CThHo72,

SEEHO»P BEEXOM CpHIZIZ & A XEX Y
<, U REFEL TL 2 Wit XIZE IR
H o7z, —#kIz Lactobacillus # v 5 & pH 13 5.0
LM 5 2 &% (GARCIA et al., 1992) 3T
VB Ehb, & THERK T, 7 HE? pH &8I

— 74—
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Table 2 Coliform group in fermented sausages inoculated with mould

Days
0 7 14 21 28 35
Control 2.7x10°  3.0x10*  3.1x10° — - -
PNT 2.7x10°  4.4x10*  5.1x10° - — -
NEO 2.7x10°¢ 5.9x10* 9.1x10% - - -
LEM 2.7x108 5.8x10* 9.0x10% - - -
cfu/g sausages
70
6.0 A
—e—Control ---0-- PNT 60 —e—Control ---0-- PNT
55| —a—NEO ---A-- LEM . —4—NEO
T 3 50
Q ~
50 } 8
£ 40
45 f < 7o TN D T
4.0 - - L 20 "
0 7 14 21 28 35 0 7 14 21 28 35
Time (days) Time (days)
Fig. 4 pH value of fermented sausages inoculated Fig. 5 Water contents of fermented sausages
with mould inoculated with mould
KT L2zDiE, RF—F—ANF»—E L TEMLRE AL 3B HBICIE9.8~13.2ppm & o7z, XHHREX

$LEBRH (Lactobacillus sake, Pediococcus pentosaceus)
DBFEIC & 2HBFOEETH 5 L5 h 5. pH
DT IZ B EF O] & B oBKRICEIS ¥ %
(SCHILLNGER and LUCKE, 1990). 727 HH» L2
UEEX CpH b Iric LR LDIL, »PUDEERE
I D IABRPFIREEI N2 EHER bz (COok,
1995).

B oK ERNE LS Fig. 51cmL 72, MHIE
63.2% T H-o72 o5, BRICHA L T3 HHBEIC
29.9~31.6% &%, BEY—+—VNEEIIBEL
ZAR (FE) 48~58%) L. F7A4Y—k—=Y7D
JAS BAEII KD BRUTTH B2 5, 35 BEDOE
BRIITES &2 bitlz, — BT Y T3V —2—YD
BETIE, BRTIRL 2 RERD 24 TH 5 30%FREHE
HAtanT, BMESHFENRINLINIZELHZ D
HEIND.

Aw/HIZ 35 HEDEHTIZ0.80~0.81 TH N, ¥
BRARBROBRBERETH 5 0.87 KL ) IEWE
ThH-lz, —IRMEDEFRAI 0. 9, EEWALVES T
130.86 Th B0, FEEY —L—D1 ‘}%)?L@_l%ﬁk
27 DKW Aw fET ’béﬁt’cwa ZEDa
7z.

Bk b D ERERIE 2L % Fig. 6 (R L7z, HAHER
ISR BICIE 147.7 ppm ThH-72%5, 7 HHICIZ R
WA L 21.0~24.5ppm & o7z, FDEGRICTHE

EhUEEBRICERR O N -T2 e b, UK
S A REEIRAN OB T e - T2, BEEY — k2 —TUd
MEL T WEHAZEHT 20T, APERED
FTHERY ) X AWE, ERERORTRLERSL
LI NE e bW on—o2TH 5, JEMBERET
DBELEREETIY, EIEHOFEHEREIX 200 ppm PLEA
HHOT LN T 5. 72, PEREZ-RODRIGUEZ et al.
(1996)ic & % &, 250 ppm DEREERIE F N2 727 T >~
JINEY——Cn8EB L RERT, 18 HHIC
X 10ppmBEE THATLZLEHREL TS
fe-TC, 35 HEDEMRB - HRTE54 7DDl
ZOREDRTHLFTSICRKETH 5 EH5h o7z,
~7F FE% Table3 /R L 72, #HE 535.5 mg/
100g THo7zd, B HENRT7TF FEIZBBLZ2
fElz e - 72, MR T2 1,232.2 mg/100 g, > U'EEfE
X i3 1,062.5~1.170.1mg/100 g & X L N &
AERWERICH - 728, BALET L7, ER
DBFIZ L N7 F FEHIENT S L, FAHECPIR
a7ydL, EWESTLET 25700, 1992, FEH,
2003), FEEY —— VU DOBEFICBITETF FED
Wi, EROBELIN BN FU30E
DRI & BT7F FEOBEMIL, FLEBEOWMC X
D pHAMETL, BET 2T T—XThEAT 7>
DVER & HERT 2 8EHH D) (gE, 1990), Fiz, 3L
BE DS b ThH P pentosaceus 75 > 237 B TRDTH



= EIESE, Serimyadag Dorj, BHFE—EF, BUINZ=8, @EMEE, WE B, WERE, KERE

Wz &% DEMASI ef al. (1990) IZ@EL T3, &
MRTHWRZRS—F—aNF e—IC b EBEOEHIE
FNTEBY, 7FFENEMICES L TCwsEEDb
72, FADDA ef al. (1998) DL T, FHEEY —&—

160
140 —e—Control ---0-- PNT
120

—a—NEO ---A-- LEM

Nitrite ion (ppm)
o]
<)

0 7 14 21 28 35
Time (day)

Fig. 6 Nitrite ion contents in fermented sausages
inoculated with mould

Ch Lok L IR A RS o 7 BICER R S
L, SDS-PAGE Tik#E)/ > FDOJEARLIERIRD 5
Nz, ZoZ e LIBREIC L DS I B DS
BHHIZ 5T B Z L2907z,

WEBET 2 JERE % Table 3Rl 7z, #HIZY —
=2 100g %720 117.1mg THh 7255 35 HEIC
IR 1,069 me/100g, » NHEEFERX T 725.6~
848.0mg/100g & 7% 1, ®WEREX & D LEWEE % -
7o, e 0WEHET 2 JBEZ RS E (Fig.7), 13X A
EDHHET I VBRIINBE CEWETH -2, FHCE
Do72DIEGlu & Lys T, GIn BL W Cys 21T LA E
T, Arg IS LELPTFEL). Arg L H i
BT B0ld, FBEEIRBRE L CHALREFEZ
Ls (BN S, 2003), BRMABAREAT ) £ LA TIRN
ERICHE I AEET, Arg 3B s Rcmy 52 &
PHLWRTEL, 72, Arg DESICOWT, ZH
(1987) & Pediococcus var. #HfE L 12 RV — & —
TIP3 ~4HHIZHERLTWEZ %2, 272
DEMASI et al. (1990) *° DiAZ et al. (1997) 3 F&E:

Table 3 Peptide and total free amino acid contents in ferment-
ed sausages inoculated with mould

Peptides Total free amino acids

0 35 (days) 0 35 (days)
Control 5355%23.9 1,232.2+134.4 117.1%14.1 1,069.6+171.8
PNT 1,098.3+135.9 725.6+132.8
NEO 1,062.5+120.3 844.41+116.0
LEM 1,170.1+157.3 848.0+118.3

Unit; mg/100g sausage
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Fig. 7 Free amino acid contents in fermented sauséges inoculated with mould
Control, PNT, NEO and LEM are samples at 35 days
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Table 4 Sensory evaluation of fermented sausages
inoculated with mold.
colour odour sour flavor overall

Control 3.57%0.77 3.08+0.90 3.55+1.00 3.23£0.90 3.27£0.91
PNT  342%0.77 2974088 3.14%082 3.11%0.77 3.12£0.70
NEO  3.30+%0.72 2.90%0.87 3.10%0.85 3.30+0.83 3.20£0.71
LEM  343%0.74 3.08%£0.74 296095 3.16+0.74 3.32£0.66

Data are expressed as an average of 78 panelists and SD.

5: excellent, 4: very good, 3: good, 2: fair, 1: poor

Y — e D OBKIC Arg DA R HEL TV B, =
DEICHRET I /B E#M%EiO%#U%EE#
BN ETH - 72D, PUEBTDLHIC Arg i LoD
ETHWEET 2 JEEITEBI N EEZ L.
N7FFERPHMET 2 VBRERESOERER
RHEETLZ LD, 7TuT T—E2EHEML 2HEH
W{DohH5 (Diaz et al., 1993; Diaz et al., 1997;
ANSORENA ef al., 1998). Z B4, HHET 3 /BE
BEEIT 525, 7y oI BOGHREIC LY, FHp
(HNBE, ERIFMEIHE )RS k-2 ]
HINTWE, EREHTIE, HIBREOERKES)

DB T, SBENBELEANLTH—Z MRITEE
b TwW3

5 M BIT 2 EREMAE % Table 4 1R L7z, B3,
BV, JEBE, MAAEHIIC 2 e b o 72, BRI
X T 3.55, »UHFMERX TIE2.96~3.14 & K
Iz H -7z, ZHZ ki3 pHE (Fig. ) I2BWTh,
PRI EWERICH S Z L E—HL T, &
WIZEBR SRR S L AEMERT IO TH B, KICH
B L EHT 2 /E@%bi#tﬁ‘%@:ﬂ%# WAL T2
7% (Table 3 and Fig.7), ZEWIZERNICED L
Nigh -7z,

REBICBWT, BPUIRAI—F— 7 F »—DFEH
&) STEENREEY —k—Y 2B L 207, kW
2Ry, BALYH A EIC BT LA CEIR LAY
otz WEET I JBE L BWROET 2T 2% - 7225,
WTNOBRIZBW CHHEEBESEEZITANLN
H5LDTH-Tz.

ZNL S ICIHEEHORFE WG L pH NIET, FEi
KOGDWA & B L2k 5 AwENETICL Y, &
BLR T WERPRFENS-REARMRET5 2
EHHRS . BERBURWBWBRRDOR S —F—7
NF o —HHRE TAFHKZ DT, 44, BKOD
DREEY —— IRV RERE L 274 T EDERE
BAWINT 52 & RHHEL 72\,

X 7
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M and protease P to a dry fermented sausage
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i, B s HBAERD 708 (5.6, 2.36, 1.18,
0.60, 0.30, 0.15, 0.047 mm) % fH\», EIRE 1T
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0.3 mm Ei5 % %), FP (fine particle, 0.3+0.047 mm
FEERRE YY) & L7e. AW OFTE B R T
B (60°C, T8 L7, MAEMB LUEhEND
BEESOEEWE, 1mmA 7 )—>2@EbL5IC
WL, meErHEL2 (135C, 2MM). AW
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Bh7) OFREEGOGEWER L L TRb2, Fik
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L7:. NDF &% 5 ADF &8 22 L5 EHE2~3
tro—2EE, ADF &&» 5 ADLZEE2ELG[w»
2EER o —XERBE L.

HRELUEE

FWACERALC BT 2 NEY DS B, FYESR,
BIUwmWERY Table 1 1T/RL72, EHEEE, B
TRIXTCOUEOR T RLFEMETH 72, HP
bANG, NG GEBOR TENERIREA L, L
»L, BEo b ENKEE, ERREREL S EHRER R
TiE, WEEIENL, B TIREURED L.

ARGENTIO et al. (1974) i, BEEBICBIT 2BEET
DK DI & AN Z TN, B TORTBEI
IITRAD 15 B & L <, B T b KGRI
LT ERRLT. AFROEBICBIT 2R EED
BN, HoORKRICAHLZ b EBbND, YA
R, B, /N, B X UVNER T, 200~300 g 12
Er Ao, BHKEB L CBEARE TR, 1
kg DEMHHELEL, TiH %2 H bt b LW LEREY
D 63%TH Y, BEERBIEWLEDH T ZDEMLT
BELRABET L EHEINDG., BEHOTYARE
ey, SRS L UCBENER L D2 REET
HY, HEOHEHEHIEHICHERTIRVWINEFE
2 b5, DROGOUL ef al. (2000) 1%, MIGISE % #
B 72 K =—12 BT 58RO FHRRERERIL, 5
(20~30h) TIZEB (2~5h) &HEEEEFCRVKE
BERLTWS,
FMALFEALIZ BT 5 NEW O RLE 54T % Figure
Licm L7z, /N 2B LS T, LP "&b %
WA ER L2, BEUGEONEY T, LP &8
B b EFE OB L, SP &R L. B
B L ANEB R TiE, LP EAIEAL, SPEl4e
L 72, N ORIESAR L, LP HlA IR I
{, oI Bl -7 NG E BOWNEY
DORESADIRECRLD D2 LITEZIT W, KB
TI/MNEREZ M2 5 L W TERER L 72728, LP
DIEEEEICAE LBE L 2 Y, RESHEI/INE &
BCTRLBEREZ 72000 Lt

=]

% of total dry partiles
s g

Stomach Small Cecum Ventral Dorsal Small
intestine colon colon colon

Figure 1 Particle size distribution of digesta in
six sections of digestive tract of a
Hokkaido native pony. LP: large particle
fraction (retained on 5.6 mm sieve),
MP: medium particle fraction (retained
on 2.36 and 1.18 mm sieves), SP: small
particle fraction (retained on 0.6 and
0.3 mm sieves), FP: fine particle frac-
tion (retained on 0.3 and 0.047 mm
sieves)

Table 1 Dry matter content, fresh weight, and dry weight of digesta in six
sections of digestive tract of a Hokkaido native pony

Stomach . ) Ce Ventral Dorsal Small
intestine colon colon colon
Dry matter content, 9§ 24.3 9.3 12.1 21.4 17.9
Digesta weight, kg fresh 1.00 4.50 9.10 4.60 0.95
g dry matter 243 418 1,103 983 170
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ALEREL TN D, AR TIE, SRR &N
DETIE SPEIAIIHML 72D T, FDE I Ah=
XLTBDH LN h - 72,
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KIEEIE 7o) NDF B8O, S OMAEmIc &
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LOMHEE TH 5 ADL HFTBIIC BB L 2k & %
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Figure 2 Fiber constituent contents of digesta
particulate fractions in six sections of
digestive tract of a Hokkaido native
pony. LP: large particle fraction
(retained on 5.6 mm sieve), MP: medium
particle fraction (retained on 2.36 and
1.18 mm sieves), SP: small particle
fraction (retained on 0.6 and 0.3 mm
sieves), FP: fine particle fraction
(retained on 0.3 and 0.047 mm sieves)
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Table 1 Influence of botanical composition of
pasture and hay on Saint-Nectaire
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Orchradgrass Natural grassland

Hay Hay Pasture

Texture

Firm 4.0 4.4 4.4

Melting 5.48 4.7° 4.9°
Taste

Salty 5.42 5.0° 5.42

Pungent 1.4 1.7 1.5

Bitter 2.5 2.0 2.0
Odour

Rancid 1.5% 1.2° 0.9°

Mouldy 1.62 1.0° 0.9°

Sour 1.92 2.02 1.3°
Aroma

Sour 15 1.7 1.7

Fruity 0.7 0.8 0.9

Intense 5.48 5.1° 1.32
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REAT DOBEEIC BT, KU EE D E A DT RE
BMOBAREDOHSICED L) ICHE L Tw a0 2K
HLLNTHE, RAENKRE, H4EERESEH
LT BBEGNERATEIL 55~99kgN/ha TH
0, THM T O— R LRI T 1/2~1/3BEE
N EDTRENT, $72, INLDOBEETIIR
BT S o i s, SRFIAE (EHERE
BAEZE) CHMEEYL ) 0ERBERErZW2
ERRL, INLDZ LB EEEEIC BT8R
AR ECHRBABENERRKICES L Twa EHFEL
7z.

A 23 EE LI, BRI BIT 2 EREENE
BICBI 2 —EDMELIT->TE Y, 4 HEIZHEEHED
RHEE L B, IR, MERLR, BERAR, B
HEHE L CSERHE L OBBEICOWTRET L2, %
DFER, BEORE WG L8 Clr Bkt L 2 8%
BTESCHRASHRRZIINT 2ERRTENEAVIET
THRHERTRICE Y, SIRENESRL» LD
THETRERBEICLNRTWIER2RLZ, A2D
HED L S ICEHROBEFIEIC & ) BIREA DR
B OEREFS 55, BRI Tz ez E
LR T WY 5 2 & 2R L 2 ARREDKE R
1, BUBCEHCH MG U - BREETE LRl 1 X5 2 3
LBMENH B EERELTWE,

A 24 Zo#dEE, EPITERRIC B W TR E
DEHRFEDE AT HEEM B & OB L
o (8FR) nEBICRITTHERLEROBRATIE L H
HOTTREI L2 DTH B, Bl ELFF  FHE
BV WEH TR OERSE & L T S n s R
DEVEH L, BHTRED R FIRABEED Sh - 28
TR PRI & 5 BERUBEOEELEL Lo 72,
TR L OIS, B AR BT A
T e BEESA LN, —F, BAEEAE Rt

Yodp b NERWABDEED L H - 2B TII MR
B & 2 ERBAERDG DL, ERNE (HE~nE
FRAEP LFREIC L > THLBIN-ERETEL
FlWiBNE) ozl LERLT.

A25 EEBEREMICIBITIHKBEBEOESR 2
10cm %Wl 20cm & L, BB OE S HED
SR 33 & O S DFESIERE I BT RN
DWTHHEIM 2B L CREL 2. EEEWXE
B R L E L 7T Alch T TREIIETL, 20
BIIMX E D 10cm ITFCHER L2, F/2, BdBith
BENEE  10cm & LXK TRBEEEZ2 EBLT
HEEIIED - 7205, MEOMICHED TDN S &IiC i
ML EZIRDO LN H 572, 1ha B2 ) D8 5
Uiz TDN fEHE L, BHBFHRROER% 10cmic L
PR TALh o7, T & IR EIAR O RS K
(TAZEIENZATN > T 75y vanz»WflTE 3
B, B OBEE 2RI T EC L BArmEL /-
DOFREEEROE EICIE ORI LW 2R L
Tw5,

EEHTIA
dbEsrEERES K W OE R

B0l Fgoi3, WIHLEBEL L BB L ULy
2 MR —FRBL 2%, SREERTHRRICLT,
B REIMERIC BT 23— N X F—F—DF
ELATE L & UKD Z bz oW TRE 24T - 72, %
DFER, WMIBROIESR, BE, BEDERWTRER
BizEIROLNT, JURlibEZENICHERS LT
7z, ARFEEEMZLZ, SFMILEIBREEIET T
FAFEGFPRET 22 BN TH 205, ARED
WD LPUERDREEIC DV T L HMFTE 2 2 L hRE
BN/, 513, invivo 12 & ATHEBITEIZ OWTH
MEID S EE N5,

B02 =@63, RIS KFIERERRE L
THELNEEY YTV IF =Xk 5728, kL
2ZA HERASTES ) —ARMOAETHERL 72
Ty YTV T — XDOMEIFER ERE L2, 8o
BREE, MERICIZE A XRII 2 h - 2705, BEMAETIE
7 — L BTN 725 W % dd M & -
72, AL, BRIFEINEEDS A5 e 2 BRI DWW
T LBV EEN D,

B 03 faH5 I, 4uslE FIA L CHELENE
MOBEATIEEL 72T A4 2 7 1) — LIKE D WEREG R
B L UBBIHEIC DWW CHEBRET L 72, 2R, WE
LB OMEEE LTI XV —2FIThr2E, %
7z, FREGERZRALT 5 BN ZE VT A 2 71 —
LKRBEITT 52 EHRENT, BT TE LWy &
BHANOBTIZENFALL) b vwIiRATHY,
fHIMMME % = 2 72012 b, IRIFERALR B RER S &
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BRI DWT, S 5% MBS N5,
iRy & OB OB —

B4 AWFZElEmI—w v NTICRALNEHD
CEEELREY — -V R EEL, ZOMEEE
AL THD, AFHOME*BRE LA —F—
ANFre—tBREBEEAICAIERS—F— )L
F o —%HT 35 HEA T T8l L7z, — iR AEHEIT
ARFZ—=F—ANVFr—FKMEE o0 BB TI
106 CFU/g %Y, #m 7 HHIicl2 108~ 9 CFU/g *
THML ZDBIZEEI RN -7, EHET S
Bixsng vk, To=2, N)r, ufrBh
T O rZE LML 72, &k X% pH i3
4.7, KA 30%, KAIEMER 0.80~0.81, FEANERAR
1 10 ppm 2R, RIBHEEL M4 2 % &, BNDE
BEAMBOBEEELETLOTH - 72,

B 05 E&EM@EH % A7z BMS + > —DH#EED
BhrBERLE2HE LT, BT TOH LS
EMRL 72T NRERFTLLDLOTH B, KRBT
DHLIEEEDNTDODH LI THRLZEBRTOH
LIWEEHND L THBARIET I 2ERTH 5
M EHNICHEETEIH L VR TFE2EINTEZ 2T
Ak L7z, IRIFERRLLD A2 MEHR E L2ET VL
N, 6 o0k (MEkRGERE JIFEELE 202
3k, ERKTOH LI, AR TFOHLEBLPo—
AR DEHER) ZRHWRETNLTIE, MERICLD
Bt DEF TN DDEE® 43.5%H b 51.4%
2, £ 1LINTH 2EE% 91.0%% 5 92.4% i E&
2. BREBNVEMT, FoEFOEE L LTE
K& L CIRIED D% KHIEMAIT CIZEEL Wb DL b
YD XN, Bl bREEMEEZHFL 2w,

B 06 zEiiEiikiiE (BSE) i3t MOy
BT A REMATREI N T WS, T Ay
7B HMBRICERBICHEET 5, BEEERET 5
BE7)A Y o BRI TE L\, E
BEADEEE 52 57212 b RREADPARFE
ARG BARNEZBEET 2 LB D 5. PR
DI|AIE ) T M AR 2 > <7 '8 (GFAP) %48
L35 ELISA v F 2 HAVWTHETL, 3513 %
DB - REFEICOWTLRET L2, HRO E /NI
BTG A b N h 5 72 h, BRBRED
oy 7RETCHREENE LD - 72, ORERESRE
Fviiz 2 FLBRERBRICB W T, KT FEES
I LEBEE, B/ BICECREIRIALN
2, BEKEHCERNOEALZIEEBITLOT
Bz,

% &
RERERY B M X

B 07 AHRIE, 7Y —2F—L4ERNICBIT 3,
AL DEHEBITEORHZIEEL, BERRELK
BLEIDELALDTH D, HEROWMEL, 4 67
B 5 HREITEZRL 2D 2158 TH-72 2
&, FnH b, 1/3 2RI, 1/3»BKEBLT
REETHE R L2 L, HHEREEORBO 2 IT8) &
LT, SITEBOERNR NI &, T ETHH T2,
ZORERICHLT, BREBOHEAL PGHEL G
BDFBEREEDE A CDONWT, FIETEHLR L -6
Bosdlehro/- B, RROSITERE» LREE
Frv 7T HIIEBLEEORICTIUT L WD, (2
DWTERIGE D e SN,

B 08 AFZRIZ, FIEBEREZBEC FITTEROME
Bz HN LT, WEEBEREOBRSBELZMSR L
7z, FEEMEH, RERORSE SV I7IES T ED
TR LN L2 LD TH B, FOEE, WEBE
FhECB IITTERE LT, OGO SECkRE
{EiE 7 Y OFRENEE, QORBITHOFRIC L 5HEM
BrE, QIMERIRIc BT 2RETERN, »Hsh
T EHEINT, ZoFERICHL T, EFERED
EWIZ L > TREOHMBICEIRD LN W, BIF
FRBEDRE L LIk whl EI2OnTOEEIG
EhledNTz, Fiz, HWHRESED 3 ULNGAICH
EEEZ BRI TH B EEICOWTHEMEH Y, T
BEARORIEDL D 5 HEL, TEORIEIEWGEIC
ZRBHITHDLENDZ ETH- T2,

BRFEAE A Il A —

B 09 AF9Eid, BB 0B HEEEOUEL B
BT b2 0T, WEFAROMERY (CP) K
BEE (9%), F (14%), & (19%) » IRic4T
THB L2 & &, FRBOBTBEIC & D L) &
PRITTPERELBETH S, HRIL CPKEN
v & it D PR BE D ME AR, &V L AIEBE
BPH B & O FEREMRIREREI N LD, S
PEL b CEIEEE L AR 24T
LZEERWIELTWS, F72, HEER, LD
MUN EED#EZ» 5, K CP X TidEFERIC&EAN
R&7nY, &CPRTiImILEilic EaEBH e %
BT EEHERL, Tk BEREY, BIEBEICR
BLTWBLNDEEZTWES, -, BEFAERE
DOIEIZ BV TIE CP KEDNMFEGIT 22 CATH &
Lo ko THEREEEI M LT 2 b L HIFFENS, 4
ED#HEIF TR NX—kEE —EIC L TR L 285
THhBD5, FUENBIEFAEO T Ficid CP k#EIC = 4
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WX —IKERMZ R PUETHY), %Lk L
TIN5,

B10 AHFERIXATIABLIUOCS I > nBEED
BIEBGR D USSR D 50 &) H 2 BE L 72615
THb, AFCBTEIATINBLIUEY I K5
BEIHRAR & DEMRZHEIFEL 2RI L v, Ly
L, FFROFFEIIEGSREIICERE L 2RICH ), 4
WRAET 4 WA S 8B E @ 128/ 3 2 7L (Fe,
Mn, Zn, Cu, Co, I) BLUESZI> (EF 3> A,
v ID3 EZIVE)DREAFERE I HL2) 50
giELTwa, TR, WESIFHES L UFEE
EHEUIEME L, FHEEFHREOBLTLI LD
STV, & hicHEER, MEH o GOT Hikic>
WTLRE L, GOT EiEr ot 1 ~ 2 A TR
THZEDL, IATABIVES I DBEICL -
THRRBEREORIEAEF ), R E L CEHBENK
EVREE N2 DEHEL T B, 2D L) LR
52, BERSICBW TR LD T4
DEFRRICEEKED L I2NE EZATH B,

Bi11l =7 27u—RIcBETA2HETHL. —iF
2o 2ieBlTE 77— ERIZBO THRETH 2
B5, R TR BEEROIKRBIBRET I 25.4% BN
LEEHL TS, ZO0L) TEeRERLZEDL 2
iz, BB 5 FF—flaic ow Tk EEED
B8, MEMREEL L OO 4 Xnig8i b U
I EREAEMFICOWTEHMICRE 2z T, %
DFER, P IMAAEERRL YL 7oA =
) —HlE RV, miESEEEELZThLTIca Y 7 s
v MR OREE TR Y 4 X% 11~17 gm I2HIR L,
BEARMAFKM% DCL.25kv/cm, 15us FINO 4 TFT
& 7u—VIMEHRIERNRS L hZ LR LT, &
7z, BELEDOTT, #MUEEDERE CREEKETED
B AARENS 2 = &, BRSO
TREFALMEEHCEZNDEL 2WRENH 2 =
&, FH—#EnY 4 /NS WT ERIEE» B
LI S HBELSG 0 £/2013G 11§57
BEMENE %5 2 & 7 &, BIREWNEDRBA S N7z,
SHBELICHREREL, 252 2 BEFEFEINS,

T E
WhEERY H H £ &

B12 #EL (K2 Z4 2B 1%, "Avzs4
> DREEFLESRIC BV T T b L 22 & R E 05K
EAMDIFERTERL, Nbr—BIT 2200
EHECOWCRF L 72, LRI, o fEviss
AT T0% LI L 72 0Icxt L, 181558 o B B
L7285 (30%), BT N— T & B iBREIET
TR AE R L T2, A A SRR L, RN
RUGHAEMIEL 2 & 25, BESHIL, &R

13— & J - 722, BARS BT 30%FRE(L T3 248 M
2nL7z 7, IEEIREOEGESEL, B
Rz H Y, FIEZ L 2B, 1990 £ LI 30% ik
BEIRLI2H, WIELEE, 50%DEAHm % R4
2, AFRICE D, FLwifRicB v TERESELTK
& L HMEMDTHEREN2D, THOEKRE LT, 98
B WET 2 I2ODEETT NDOABERA L EHZ
Lid, IAFORENIEE 2 RS 5 LT, BB/
FGA—FEEMHICHETLZ LI, ELODTEETH
25, SRR I N BESBROBMORE %288 L,
FHARVSEE T 7200 FEIIOWT, &
5 LRRET BT L 72\,

B 13 Fls (BREK) 13, KRG KITT
HEEPRET 520z, HEBOKREERERZFED
RV Z A EAFDFEEICH L ¢, Survival Kit ]
AL TR 21T- 2. BREOERTHFOER
BRI, A E SR ARR 2T D BEBEIC LS - 72,
ROHREVWVEREIIERILEDORICET s 2BEERE
EEL 2o CHEEI N2, MEEEERST 28 H
L7234, BEOMEZ R TXTOREBE T, K
FHRENDYDODEIRENEEEPEL Todz F e,
TRCOBHEREREZFEL 20T, BaEE (8
WiZE L) DI ERIEEEE T, EIREWD
DIZBWTHEIREN 2 EEEMEREREEL 72, &
fihid, AdEHEFL T L TRPE T WEEY
T—=ThY, KL DOBEEREDHES N T B,
SGEn &S, 1ENIFD 72 1) HEE DRI EA R
BEFEOT 2R ENUIEE k<, BREEDH
Tele BFAER R L 2. BRSO T —2iz k)
T 50T, FERIPBOBEICOWTHEEL 2R
b, BRIFRFTL Tnziz&izv,

EER AR S A REGREE B OB OB F

B 14 B, ILA4OBEEFHIZ, 58K S»—E
THdEREL TN T A, iE, ILAFERIC
BWT, BESBOBEMIEHEINTHE, 2oz k
b, BERYEHREH T VIC L ) BESBNELE
HE L 2HETH 5, HHREKRICH L TIRkBLU2
RONY %> FIVEIER, X LICHBEICHEITESD
W ITN—T5F LB 2 hER L L TEH, 35
HoeThz2HELEZ., WTFROETFLICBNTLE
EOWITFEREICEIML T b2 L2 L
D, 4%, FEMETEERFHEO 2D, BEIHOEE
ER L 2FHEi S 2T ADHELHHUEFEN B,

B15 bAIETIThbN TV aBRBEBZICE W
T, B, AR OSZREMETLCE Y, )
FHBDORBENEL o - T3 L) RIS A e R
nNTws, Zo@ER, RETEME & Zn ol
FicBT 5, BHERES LI N2 EL 23 0 Th
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B, RHMEAR I I PESTEIMEAE 12, RIBES IR RR
PEPoZE, VMEABRIKER Th-2Z &, HIE
AENEFREIMS L CEILEIEL -2 2 L Eh b,
BRI, ZRLICCWlEY, Smomtd, H 5wt
WELEE N OEVEEIC TR L, BREETERIC BT 5 #E
BYEDPRIZN T W EHTRBE NS, 5%, D
RIREIC 3§ 5 UEE R R L 5.

B16 #FuiRy FZ2HEAL TW5REROBE,
HH 1O 24 BHDEERE2RL 20, EFOT> T %
WX T 5., ZORER DN & L CGRIBFHET 5
edlcly, V7R RNRICE Z CEMT ILE
RWETBBESH L, ZOBRETIE, 1EOY T
Wb BIEBL CHBSBEHET 00Tk
WEEL 72, Z O%EE, PEILL 7D 0tsks v oH#iE
BV, SENFILHERE & RTROPEILRME 2 E 0l
RIZEDH LI LT, HWREREDTFL N, FEILHE
RERTHILICLY, I s, L HILE
BIVHBRSDEZHETE 5T EHITRENT, 515,
SHIcESEE LT, ERMbIcmT ToOMRIELHA
FEns,

B 17 FLERIZ, HEEFHCIBWTHEHEIKAE
W, FTHERRERE RS S WEBEEILERIE
ToTBY, FOEEN—D L L UERMIEELIH S
T3, ZoHER, FHEEOERE ST 2—%
RHEL, BRIFEEZFNLL0TH B, BT
DIEIFEFNS 0.079, FLE & DBIEHEIZ 0.145 & e
AN, Zoid, BEERRENLOD, ILEENE
TFOIEDFHEI RS LNz Eh 5, FLRIC L 28K
#AT - 2 A RIS IS A EMmATRE & L7z,
Lo L, SRR DELES TH Y, AR
AL TETCLHAERICRIRTWEWIERLD
N, 41, WEWIHMBELBETHS.

BREEAY S OB R 18

B 18 BEMMOBIEERITAEREL 2 FF 0B
TR ) BROERE AF TELWRIUICH 5.
ARFZIFHBESHAFRERFOBREFRE AFTE
2E90c, ARAEZREZEE LT —F_"—2s4 v
T—FZ W FEMLCZIDT—I_—22METEL Y
2T LOREEICET L0 TH L, BIBERIBRT
BIEW 2 RINT 5 & S WTkRHE, BURTIdtER o
FHRBRBENBERTH S, ZOV AT LUKETH
1T, AN O EGB M L & R EFEL
SR ORES TR 5, Bide, HEMICEA
ENTVBEDT ETHHH, A LHEICH 2 9
33 AT AORSr ROLETERSEIRINS.

B 19 4RO IR & » T 100%RE
ENBsHITTIEEL, BESHEORBSERICL - TK
X EAEIND, AFERTIE, BASEST TIEEMA

il

L E N BEHEERES & THAE R4 045 A1l
R EGE SR NGERMZ 52 LT, WA
EAOWEELHATWS, BABEZITOET LT
I3, BMS + > "— DB TEFBNIC KR E W L AT
Lirkicol:, EHEEEE 2 50ET IV (127201,
BMS F > x— 3BT 5) TiE, IRIFTEHE L
BICROHEBL TWBEZ Ed@o LN, T, v—
SO R HERL T 55T\ & B AMTiAE AT 45 5 Hi5
DRD LNz, TS DM RIZHE L WEEBIFHM 2L 1
PABICHE L TWwd 2 2RLTEY, HREEN
Bz kB L LTCOWRRELHEZ b b, KAMEE
i 5 X F F LI OWTOHHRZT v 7T
A X ERFEL RS2 HET 2 BEORD
LI L WHAELYEORE ORI NS,

B 20 BSE A %4 L 72BEm & Julhic, BEMNED
BT - % B, BARFEAEB L U1 B4 D
RIRFEARIC BT T BN % BRIFICRET L 2 56k
THh b, WEEACICIERREFERELZHE, o
IE RSB ATBE OB EREE L BEI NG, A
Bl i3 2 BMS F > N— 0B EHEEE T BSE
DFEICEL L TIEEICEH Y, BERIIETT 21E
MAEE b i, —F, MAE=RNEEE D BSE F4&
BICE kote, RENEREOLrICHNOEL L%
RYBEEZ GO 1N LOER»H -2, WEED
BICHNT ABLAEE Y, RO AEE O
BHEEE2ARE(EATAIREIZTEITAREL
e TV B, MR TR, 9% b ICRERFER
PRIEEILEIND,

B 21 BEICHEL 2BOEKEGLEKICT > 7 A
BUFAZEHEL, BEZ LICEERE ST A—F & BREM
RHELHETH S, BMOZERNZI 2Kk 55K
BN LI2AER, 5 KOG KRS & L T4
TREVVAEBICRIFTH 2. T2, EEFHEME
B5RDEERIEHHG DL -7, HEZ LICHRE
M EBERHEELZFLND Z & T, BESEIRDH
WrAtE S KIRIC 2 2 & & bz, WRBENERE
WP REANC LA S EHZ LN A, FEEROMKEE
I & ERIVITFR 2 I AT 5.

438 - HE
I EERRS R il

B22 =VIyAHEIHEICE T 2ADEEEMBD
B EHEIChR VBB LLRETH S, A rE—
LT AT CHEL, 20BEB—ENRI LLE. A
£ v E— L EEHADEI DAEHMER 4 R, KE
WCARTES BIEM DA 5 1, FKEEMHCHRNEAL A D
HRICHET B LEEL TS, /2, ANERIIE
AOWERGICRERT 5 Z & &, EATMEIcHEY
BAZHbZ Rl TWA,

— 111 —



B23 VIAMELENEES LIIEICBIT 5E
DEN B HBENICRE L BETH D, BADAK
GIFHOERD LABZ D, AR RO E kT
5., HicbofE®e & iz, MEIELS LEMROIE
Wiz LD, W b» T e#EL TS, —F, B
FCEERE» DL - MR EZBRL, Bkl
ZLBDBEEITHON S, BAHADAKNDL, MELE
DEDRAKALEIFE L 52 2L T3,

B2 TN77N772BALRBBRIFOE
WRARRZFTEL 2HETH 5, 3FORRRAER
12 36~52%THD, TL77A7rPEAICLY, i
BRI er->72 L Twa, LrL, A# -5

7 —EEEDOFEENRREL, TAT V7 7S
ENBGEERFTT AULBESED B LB bz,

B25 ~NuFZHEEMEAEEZMEEL 2 WAES
SENFEEL 1EMEAY> 7)) > 7L, PCREIZED
RuBREGETEZHREL2HFETH L. RuFERER
FoBBEE, RSS2 iz BAATHICE, &
FUHIC b EI R A BAIICH B & LTwd, Lo L,
D pH R VFA CDBEIBHL P Thr -2 LT
W3, FEEREEE N uBERRHE L DBEIVRIES L
b, FEEEEEL L uEREAERBED
FREEHIET 2 LD, HARERERES %
L TEDLHDEHZ LT,
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1. 2003 /56 | MFFREE SR

200345 A 24 H, KKR#LIEIC B W TEE, 8l&E
24, FHB1TR, BB 2ABLUBREILHIHEL
TBRE S N, 2002 FEMBHE, KFHEL L UAFT
BEEREITHhN, ABINT, RNT, 2003 EEE
EE (B) BLUTFHE () »REIN, AF3n
72, F72, 2003 FEAEBEEEFREIIDTOM®EN 12
FEL 2.
SZEE RAEBK (LE & e, R
Earily =)
CDALEEIE BT ARFDOIREE L URSER
AT 3% D A R
CABHIERHEK (LB ERT)
BRI BT B I OREE I BT
5 —HE D3

il
-

He K
i
ook

2, 2003 £/ 2 OFBRES

20034F 9 A 1 H, REBEXRFEWEESTICB W
Tak, BlaE24, 5B 134, BE24BL U
BILVHE L CBBEI N, FEEoE, OAREE
¥ (b)) RSB oBHE, AR (hE®
4, JbE, BEW) >R TL20BME, 2004 FE
KE EICDWTEES N,

3. 2003 FEEHRR

200349 A 2 H, HRRERFEYPEEFRICB W
THFERR CERERKR) 2EEEL L AEERRE
Fife L 72, BERLITOEY) T, FEE) RSN,

CHREZBE
1) 2002 EFEEBRE
(1) 2002 FFE#E 1 MFEEES
2002 £ 5 A 25 H, KKR #Likic B\ (L E, B4
F24&, FRE 194, BEE1ABLUBREILST
e CBME S N, 2001 FEFEHRHE, SitmEB &
VL ERREIITON, AR I N2 R\ T, 2002
FEEEEHE (R) BLIUOTE () »EEIN,
ABIN, Fi2, 2002 FEAREEESSEIIN
To@EYIckEL 2.
SEE D HP SEK (LEsrdt RBEHERY)
¥ OB IhREERT—IBLUIBRBENTER
&z kA AIREOBAEENSECET 58
K iEE)

%%

¥

R &
(2) 2002 4EFE% 2 MEFEHES
2002 4F 9 A 2 H, LB LEERBRSICBN TS
E, Bl4k24, FHE 164, BEE14BLU0%RE
IZ/HHEL CHEIN, 2003—2004 FEEXRE,
2003 FFEERR, B (R) 2O THEHSIN
7z.
(3) 2002 #EEHS
2002 4F 9 A 3 B, JLiETEERBSRICE W TH
MFREK (BEVER) 23EC L (@3, 2001
FEFEHERE, RSB S UCSHEERSE, 2002
FEFEHEB LUTEER), 2ERBIVESED
HEH, BB OB L UREL Sl OWTHEHS
ni.
(4) % 58 MAL¥E S EF-SRE
200249 A 2 H, 3 RiIcAEEEERESGICE
VUSR58 MALHEE B RS R A0 e S Nz % E
I, R VA IEBLUREE ST EOREE
b,

(5) BHEERBLU¥ERBORAT
D% 58 ML E FEF SRS HEEE % 2002 4F 8
RHIZHEATL 72,
QAL EEFAWE 45 %% 2003 4F 4 Al FEL
7z.

NS ITHREE 2 8, JRFEFRDC6 4R, BF%E/ — b 24,
SEPLOFIRBIV LV RO LABEIHFEL L
THh -7z,

SEHP (2003 £ 7 ABAE)
ZESR T4, IESE 12934, FESR T
&, BHSR 29 [k

(6)

2) 2002 FEREHRE (A1)
3) 2002 FEREEERS

CERER
4) 2003 FEFEEEH
(1% 59 EHALMRE EEF- SRR DO5E
BMEAH 120034E9 A1 H (H), 28 (K
BB | BRI 3E R
KEWE | —ik#E, L RY UL,
W, e, BEL

FRHZTHE
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(2) FERESDBME
D% 1 mEFEEES 120034524 H (4)
@% 2 mEEEES 1200349 A1 H (A)

(3) ARy > EU 7 ANEME

OBEAR 12003512 A 12 8 (%)

QBRESFT | ALiRE R M IR E R

@x . dEESEYS, LEEEMTES,
I EREERM RS

4) FEEEBIUSXHOFEAT

D% 59 HAEHHES | 2003 4F 8 ARAT

QAR > Ry 77 AHEER | 2003 4F 11 ARAT
QLM E B RESLWEE 46 % 1 2004 4E 3 ARATTE

(5) WMEZEESHEME
£ 2~ 3EINDTFE

5) 2003 EEETFEE (FlHK2)

6) FFEEOTE (TLHREE)

EBOMNE (k7 V) - B
BE A (B B W) ->FlEER
WAER GETER) >HALERE
FiHER (RIER) -FHFE

(k7vy)

(B & B

(& ER)

(RSN ER)

1) BAZEERZS (ALEEXE) RBEOEE (Bl
3)

4. 2003 EEHETH

1) BRI RSILADRE

2003 45 12 A 12 H (&), dui:E KM AR
BWULIREE EYS, EEERES S L Ut
ERFEHMREEHROER S >R 7 24 TEEEE
BEDFHG T BN DR — L ) & - Tl BE
YntEfige B gL C—, 2BM@L. 2oy R
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