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HEBEDORE L HARITZ < OBERIZEEIND D, EOELITHIEOE & L MRO%E
IZEREL 2V, AATIIEHPERPOCIELE~OERILIH F Y T TII RV (26~
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Doepel & (2004) & Hristov & [FEAROHFZEZ FhE L722S, HHITE-—BEZ/ A SALTT
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ETF ML BFRN 100%EFEE VD DT TRV LIZHAETH S, 2oz &ix, Jb~
DEBEFEIET IV BARICET IRREFSITHAD LTS VTS (RHRIZHOWVWTE
Bequette ©, 1998 #2fR) . ILELEAEEOHMBBE S -F B TIEL, —RICE DM
IMEFRE D b/hEVWbD Lo TWS, T2E ik, B EAL U EZEALE—EOERIZEBT
HIBEAEDOHEA EIRFETDTH 21% TH o7 (Hanigan 5, 1998) , 7., REK
JED ZAUZE /NSO, E-HEBEHEEGKELZHIRT 2 O3k~ S8 FIR TR T
2 BEDSHEBALOBS) RODENE LTI BONZ—v B b LLIFHRBRO
BV IABT2Dh, VI RMEZHLNITILERS D, AERESRZEE L TEETE
B EDITRB1=DITIE, FORKROERITH HREHE LM L 20 hiEe b2,
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 HRNVE Z DMORHFREIR 7126 T 2O LE R L= b0 L Bbivd, K
HE, RREFICHE_RTHLEAERIMEV A EAEAERIIHE WV Z ARSI TW5S, HF—
HANOFEVE B EHEOEE L BENMET T2 LHEREHO N N—E Y MIER TS0, IE
CHEHEAFERIZHTALEDEEBELREL RAZ ENRHLMZEN TS (Robinson 5,
1992) . fEVE BB O RERE OZLBNLTHERERO EFITORN 5 L IER 72008,
Rr& LTHEA VBID (i) oA 2REE L OERAZERGESHEMT S Z 2035
% (Khorasani 5, 1994; Robinson &, 1991) .

TRNVF —EALEMOMIFREOHEIM I E L EAERICEET S, BBEEZHE —HICHEA
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BRICHEAESRENEL 25, BT FUHHEIR (RENFTERI L) HINY
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X, FSANENAEERTFET A 2 &, AT EBHE L OMAISHABRAER 3 E1ET 5 Z & fafnisiilg oLt
FEREBHIENZ &, SRR O ENMENZ &, BXOIHEZEY 7 — 1 (CLA)
RED 7 XPEBROLEERNEBAEONZ ERZET N5, FAEVITILRICIS 1T 5 ik
BISEE NS 7 ) Ea— A ~DT AT I L > TAKRE N, Zhuc X Y gD 97~98%
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Tz, BEAIOTEMZ. BBEEAEEHCZ D IV O F Z o XEEERO ER- L FHUCAE
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BRI X, B = AN X —EEZRDHT-OOMRN2FEL LTHW LR TWS,
FREDOEZERENERIX 16 : 0 (23~27%) . 18 : 0 (14~29%) . BLN 18 : 1 (36~
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> Z-11 18 : 1 36 18 : 0 ~DOEHITIZ R R DMAEMHENREHDL->TWL LI THD, D
-< Y Li#FT4 5 (Griinari 5, 1997) . D=, WAIZ A F2-X-11 18: 1 1TFE —F
MICERET 5, FZ72-X1118:1 & 2%-9, fF2-X-11 18 : 2 133D A Z - XNERS
RO 50%% 55 (Griinari b, 1998) . ATk E S A MR 88X, VU / —LViEg

(18:2) £V /L g (18:3) OEENHBHEVONKETHD, L1 (18:1
>%-9) b XAEW AFREHCIRICRD b D EECTH D, ZOEMERIZEL LTAT
7Y UEE~LAFILEN, B—H T CLA ORIBRME L I1Z2 5720, 720, LA Uikl
FBHMEICL T AF72X 18 : 1 REEICERINGED Z EHARENTVS (Mosely b,
2001) .
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CLA "E—BATERENE Z EiIZEmbNTWA R, FHITHFEET D X9, FF2R-11
CLA O ITEBICITIIBEANT 18 : 1 ,F2-X-11 HAMKEND (Griinari B LW
Bauman, 1999) ., ZhAEERDIX, > X9 _EfEAZ 18:1 ,F X 11 ICHEML TS
%x-9, A Z72-%-11 CLA #{EVW HEABRTHIATTaA N-CoA THFaT7—E (A>T
HFa27—F) OERIZL S,

CLA ORJRIZEMR2< . fABHZ L > THE—BND CLA £7/21%18: 1 A ZX-11 DEA%
WhnswsZ ik % CLA OEEIZIE, R EVFEIIKRBHRIMBRROBIENRGE L 25,

KB DI NT LRICIE, KEEmUSAOEOLO XY CLA &3E W (1) . &
Ho CLA SEIT—MICHEI 1 g Y70 4.5~55 mg 50, ZOEL X361 g ¥
720 25~18 mg IZH R VBHZ EAMEINTWND, HEHMEZIIRFEICL > TERDOD
5 LERELTNS, White H (2001) X, RVARAFA IV ¥ —V—THRTINY
® CLA BENAEVERAICHDZ LERELE, JORBRTIE, 77V ALADINID
FWHENAZA L DINTEDL CLA SEREWVERESNER, 7TV RAL ADIN



7 VIEREL OB T D RENR S D X 5 Th-7= (Whitlock 5, 2001) , ffEIZE D Z D
ZROZLI1TI. BELLATHF a7 —LOMEICL > THIHATE 5, ILAFOFEH & IWH
HOERLINZ D CLA SRBIZZVREET D LERDNENR, TREDO/NRT A—F DFEIL
EEHSICEA S TORY, BEALRRO CLA S&i%, ML, IR EIFIEEETH
FEAERELWED, BRTPOREIZEE L TRMEOREICE>TRE S,

x®1. BERAOCLASE

£ ifh ¥ CLA & & (mgl/g IEHH)
LB

R4 5.5
INK —fERk 4.7
EoVy bZF—X 4.9
FL—yra—suk 4.8
TARZ Y—Ah 3.6
RIJH

SN 4.3
o 5.6
[ A 0.6
A 0.9
ik 0.3
1 S R 2.5

Hist : Chin &, 1992

SILIDCLA BEZ2E5D DA%

ANEOREFEIZ CLA AR ERD I LD, Z< OWREBFIENIFTD CLA REZ&ED
HHEERY b1, ZOHEERERTAOOERNORT 7u—FL LTL, 2 2DOHkE
NEZ NS, HF—IXFEROFEIC L > THFICRITD CLA O BRREAZIROCT T 71
—F T, BTSN DOFETHE —BMEDIC XL 5 EWMERKBRMD HRE L IZE K
CLA B EH{ET DT Tu—FTh s,

ETHIDFEE 43R D CLA BEL, A LEREFIEICE > TREL B2 S, 5D
Wz Lo TEASINS CLA Ofd CLA BHEAOfEEIL, H—BHORELE—HMEY
W XA MR ARREMSIC L > TKRE L EET 5, Chouinard 5 (2001) X, T KE, %F
W A M— ML LI KEZ2HBET 5L, BMRRKEOHSITHSTI NS @ CLA 344
M+aZ %R LE, =7 A M—FNNTIIEFERHESES 72D, F—H TOEHFERIK
RFMTFIHTEHWENZL 25BN, FE~ORBOTMbA4F.D CLA RBEL
OB ENRRBOENTEY ., MBEE T 0.2~0.6%ThH-o7=b DM, e TIX 1.5
~2.7%\Z_EH- L7~ (Chilliard & O#7E, 2001) . 7272, AT —MRICHRFEE 20 BLLER-



fEffile (F2 20 : 5 & 22 :6) BEEEH. BN 18 REOLMALSFENERIIAD 72035
7o ZHUL. BELLIM UM, BEREEGD 18 : 2 BXT 18 : 3 DAEMFHIK
FHM, BARICIZ FZ2-%-11 18 : 1 025 18 : 0 ~DEREGE LI=-dLEZX NS,
OB, F—HIZBID A ZXF 7 ZTH U BOELAZENSES Z LIVREN
TV % (Pennington 33 X (8 Davis, 1975; Wonsil 5, 1994) , & 512, AHENEZH W=
V7 @ CLA fHIZ B3 28R Tix, CLA O#MABNIFTET R-9, ;ZF-X-11 BEEKIZRONS
Z ERENT (Chilliard 5, 1999; Offer 5, 1999) . L7z ->T, MMz 18 : 2 £72i%
18 : 3 DELRIRE L BbITHRETDH L, 18:2 T4 18: 3 ODHADHAITHITINID
CLABEO LABIIANIKRELL 2D LTREND,

FEERFZEEANTE v & — OWFHIIFR N R Z A 4 28 BEEAWT, Fx ik, fEORBICLY
VANZEEL CLA SEZ2XVEDAZENTEEINE INEHET A -DORERRE
Eii L7 (Bell 5,2006) . &FID 8 HEIZILTHOFIZXR (CTL) faktz#E Lz &
) . T0%., F& 4 BITHT, SRUCKRO 4 FEOEEID 5 HowThg 15 HREGS
L7z (JuB#im) : (1) xR (CTL) . (2) EX T % 24 ppm TEHA T HxFRETE
(MON) . (3) #IfEi#% 6% DM TEA T HxFEAEl (SAFF) . (4) 6% DM OFLALH
BXU 24 ppm DEFR LU REHTHABEE (SAFF/M) . HLEZEH &L, BIED
B LB R B D 2 BEICIAZH o AL, AR, BAER, ER,. BX
OERAERRLRR Z 234 L7z,

&L BEAEFRBLIOERESHREICIZAEIZ L 8T8 N 2o R 2) . FLWESK
RITLEZ LICHRICR RS Z L1342< | ERIIERGHENTH 7223, CTL & SAFF
% MON & SAFF/M X0 HIBERBMEMER 2R Uiz, IEIREIEEREIT S bICAE
(X DHEREE LR LT, MON, SAFF. XU SAFF/M ZETiX CTL X ¥ & ¥R
K< 220 FAEEEHT X DR TAKRE DT,

TNAR—Z N TG Eh TWARENEETH 5 CTL At Tix, >x-9, ;AZ72-X-11 CLA
BRER 0.45%DHAEN L 720 . AT OV THARICEBE SN TWA b D L EET
Ho7-, SAFF/M fitz#s5 L7=H4F1X CLA 28 5.15% D ¥IE#FEA L. ZHid CTL £
Blo 10 ELL ETH o7, FENERKEIZ SAFF/M L@ D MEM- 75, CLA ARkl
CTL LB D#) 9 {5 TH - 7=, SAFF B X SAFFM fagtz#E- Lz Tk, £E0INso
N REMEE (B2 18 :1 AZF2 X-11) LB FEICED T, 10 FEIZERIDS, b
7 v A fEl6E (TFA) MAEERIES (CHD) ORIEIZHET5 Z & 2mRRd 5kl E
BEhTETW5, BHOMEICELY, CHD 0EELFBREFLEEX LR TWAILF = L
2Fa—)VBED LR % TFA D3| ERB T ZLEPAHALMIERLTWVWS, Willett 5
(1993) 72534 L7= 8 T ADtE% 8 AERIBHF L3 BR Tix, &V TFA EHE & d@hik.0
PR OMICBEEMENRD bz, ZhBnZXoniT ey, BAOAE~D TFA OFFRIE
B0 bz, BRIZEENS TFA O 75~80%1%, FEVW Ve, HEFEDO~—H |
BXOEBTHICRAOND X5 BREOMICKBLEN T HBIZHRKT S (Allison b,



1999) . 7=72L., Willett & (1993) 23f4s L= BrTix, TFA & CHD DRI T 39
WZAKEILETZRE 226 D TFA (ZFR B4, B3k TFA X CHD EFHBI LRV Z &5
EhTW3B,

= 2. EEEH} (CTL) . 24 ppm DER VI EEBT58BEEE (MON) . 6%DM DLITE
HMESET5BER (SAFF) . $50\% 6%DM OLITEHE LN 24 ppm DERV IV ES
BT 5uBEEE (SAFF/M) 285 L4 0EARBSLUFDOI LI DR

fiRlA

CTL MON SAFF | SAFF/M | sem
i B E (DMI) kg/H 20.45 20.25 18.39 19.52 0.74
L&, kg/H 2 26.87 27.58 26.78 27.83 1.48
NERG=E, %3 4.022 3.572 2.83b 2.95b 0.16
A4 PE &, kg/ B 1.052 0.972 0.74b 0.81b 0.05
ERHEE % 3.32 3.38 311 3.23 0.10
EHEAER, ke/H 0.87 0.92 0.82 0.88 0.05
FLbE=, % 4.30 4.54 4.26 4.50 0.09
HAEERER, kg/H 118 1.24 1.14 1.24 0.08
CLA 0.452 0.52a 3.36b 5.15¢ 0.23

abe [/l —{TR O R D A XFR AW IR LA EICR > TS (P<0.05) .
2 LB EIR O e 0 8 HiE O EL R,
sHElh, BAE., BLUSUEOREIT, LEHFORED 2 ARICERLEIALZ OEEETHS,

FoREn ORERhIE. ma VAT a—VIlEZ b b faffEiga & mV 2 b i =
VAT a—NLO EFICEET S E S TW5D, B4 OBRTIEZ, CLA ZHNS¥ 5 HEHS
X o THFENEEDIR T b4 U=, SAFF & SAFF/M @ I V7 1% CTL %£72/Z MON ® %D
XV 14 : 0249 33~35%1K< . 16 : 028 41~44%fEh o7, F£7=, 18 : 1 >-X-9 FEITH
50% FHF L7~ $I214:0 & 16:0 XMz 2Fo—A o LHIZEET S L XhTns
e, THEFELWEILTHDE LEZXD, —F., 18:1 X9 iF=a VAT e—/ETE
ARH B LEZLNTWS, BETAL, ZoRBTIX, WIEHZTET 5 = L ClshEsH
RELOVFELWVWEDICTEAZ LR ENE, EHICEKEL T, fMEOREIZL > T CLA
BENDRYBESTEINIBAETEAZLEEI L,

TNNR—Z RETOBHRRTIL, FRROBRNPEFFESN, EHIIEREN TS, Mol
EEHIZHOWTH, INZD CLA BEZEDAHHEEZRR L, ZRbEE27201F, &
18 : 2 n6 DWMEFHTH DY) /—F ., L. BIPRe~T Y Thote, MLLI-EHFET%
EH VL, MELTI18:2 n6 ZMIET DB RIZHENEPoTz, 27ZL, ML T



WRWE =T U OLRfETZRVEREBRTIIFARRD b, E~T U lERWEEE LR
D I vt CLA BEEMNME LT,

CLA s8{b I VI B lEaTe N —IZiZI N7 O CLA BN EhTEY (& 3) . *tHR
NRE—=F D HEEN BT WD E -, A7 D CLA O¥{bE BrY L L-fFkHG
55E% S GITRET 20 ORBNBEETRTH Y, ZORRLE LTELN DI
LRBEINTWD, £, BF—HITBT 24EMFRKFERINERE & FAEIZ CLA 23EA5A
FNAEMFICETHIMAEZILT H5200FBRHED LN TS, ZNbLORRITIT, fEx
OFEHZ S Lo 88— BAEYROE (Lo &, FURIZBIT 5 CLA FEkIZBEET 244k
FHIRBEOPE, X 5IT% CLA {KLE TR OGNS EFREDFEEORENFEN TV S,

x 3. dR@EH. £2RV/-SEF U/ -ZH Fv/-SEF ER
Z. fIfEh. K=, X7 VhzZzSUMBEMERS LIEAFPSOARE
Bi. WNF—2)vo, BLUNSY—-DCLASE

SULE 24 ARG R IR
IR 0.65 0.65 0.66
V) — ST 2.03 2.95 2,99
) —Zih 3.22 3.69 3.18
%y ) —SHT 0.63 0.72 0.75
AR 0.88 1.12 0.88
AL 2.18 2.24 2.18
KE 1.29 1.38 1.32
E=T Y i 3.33 3.47 3.27
9 =
£ 8 y=0.3675x +0.1075 * o
< 7 A 2 @ *
S R>=0.8738
QO 6 -
2 5
o 4
Q
H 3 -
2 2]
f:' 1 -
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L7 Ht-11 18:1 %
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B/ CLA D#35 CLA BHERRADIE. FUBIFARICH L CTHEERZFSZ LAVRE
T35 (Loor 33 XU Herbein, 1999; Chouinard %, 1999) . A >Z>-X-10, >-%-12 CLA
NZDERAZEF-Z L L RENTVWS (Baumgard 5, 2000) , &K 14 g/BDL~ULT A
Z 2 2-10, %12 ZHAOEMEIZ 5 BEEAT S &, BN &Rk & FLIES S H &IKTF
IR T L7 (Baumgard ©,2001) . Griinari &5 (1999) &. FUEVZIET &8 508 %2
fah LIel/mea D , 72210, %12 OFE—BNRE L HERSAOMEEEZRTZ LM 5
MMZ LTz, ZORIEHOETIZIX., 7EF /L Co-A INLRFT7—E (ACC) BLUNENEER
v H—E (FAS) &M 72 5 ONZ ACC mRNA OFEEDE TR L TWW5 (Piperova
5,2000) , —HOTHHRETTIE, HEHEZIETIHSHEE LTOE—Hiri#E CLA £
MRIREHOERN, Iv70EAEMELZED2WEE L THEHA LB (Griinari
¥ L U'Bauman, 2001) | WHAOHAFDOZ RN F—IZ A EGESE L EEELH D
(Bennal-Santos ©,2001) , CLA @By o AMgE AW GRERTIEZ. ZhBnsiER%s
KFSEAIEMRFETHDZ ENREFESINTWS (Giesy 5, 1999; Sippel 5,2001) . ¥
FERAWERBRTIZ, CLAZRNLVATAT E FTREBLEAEAS ZEATHZ LIZLY
CLA 25— B TOH»rDIRETE S Z L bashiz (Gulati ,2000) . A Z27%-10,
> R-12 BMERIZEHOEKIEN 2K TS 5ENRSH 5 Z L 2% T (Park 5,1999) . =
DBMERDB N OEERANTE LD E D DICELBFELNLTWS,
Fox X, PEILE L I VT ORRIZHTT 2 66k CLA OFE%5Hf L= (Bell 38 L U Kennelly,
2003) . 4 BHOBNALZ A AHAFOFENEIZ (1) BHEZEALZWKR (CTL) . (2)
150 g/ H AR CLA, 31.7% ¢-9, t-11; 30.4% t-10, ¢-12 (CLA) . (3) 150 g/H DALFEM
(SAFF) . BXW (4) 150 g/HDA4AE (TALL) #iEA L7z, HEAIL 4%4 DT T o HkkiE
ZHAWT1 B&H7cY 20~22 BT 11 HMFEM L7z, & CLA OIEATIE, EAEE IV
7 DRMBICBIR e BN BN Tz (R 4) . CLA HEAHIMOR®KD 2 BROEILEL, tho
LB AT 35~40%D 20 oTz, HANELEIIORE AFERS, CLA EATITAERITES
57z, CLA HEATOEAERIIMONEBIZLSTHERICEN-TZMN, BEREAEEIX K,
o7z, CLA HEADRER L LT, CLA BMAORBEIIEREICERA L, V. —1E (18 :
2) OREIIAAEH (V2 —NE 76%) OEATHEEICEA Lz, CLA HEAIZX>THAE
FHAEEREIMET Liz72®, CLA L@ TIXT~TOENEE (CLA %#FR<) OAEEPFEI
KT Lz (F—FIIRLTW2RWY) |



F4. B (CTL) . 485 (TALL) . £I7€ (SAFF) . £/&(3#&Y /—/LE (CLA) %
EMNBICFALEAFOEAE LI NI DK

CTL2 TALL SAFF CLA Sem
L& (kg/B) 1! 24 .22 23.02 26.62 15.0p 1.928
FHER (%) 3.862 3.862 4.042 3.36b 0.075
FLbEEERE (kg/H) 0.942 0.90a 1.072 0.45P 0.074
RElGE (%) 2.362 2.462 2.39a 1.66P 0.117
feifAER (kg/H) 0.532 0.542 0.622 0.21b 0.035
BREE (%) 3.042 2.98a 3.14a 4.35b 0.191
| ELEAERE (kg/H) 0.70ab 0.652 0.82b 0.552 0.047

RI—fTHO R D ESFRM O HER LRIAEIZR 2> TS (P<0.05) .
R ORE O 2 HEO 1 B OFH9LE,

2 CTL i3 (IERFDIEAZR L) ; TALL iX 1650g/ B O45% 1A ; SAFF 12 150g/ B D#LTEM Z A ; CLA 1
150g/ A & Ak CLA Z A,

b BEREO DL, llatk (SCC) ok sMEnwETch-o7-, CLA IEATIX, SCC
DR LA DIEFE & B/ SN MO MBI TH 5~T 5L 7rotz, AHIREEL &3,
INZIZEEND EMER L FEEL7- EEMROEZ VD, @O AR — R FLR o R
EBWT S, L. CLA EATBEINZE SCC DFRITBH T o7z B2 b
ns, @ SCC g EIEDlk, 42 CLA BEAZ{To WAl OLTH-7-, CLA
EAORIEOHE O I V7 TliX, SCC BEITIXADITE o T, BkE T L EbhbH
IR, 70 & 2 IXTMIERE~ORZEITH N o7, & b2, ERUIMP IS AER
EROLNLLOBRERIE LS EBE Lo, INZOMERITITBIT S
Streptococcus/Enterococcus T EFLOIERHFHNIZ 43120 E > TE Y . Staphylococcus
aureus DEEITFRD BTz, 7272, ST D X9, b F72-X11 CLA 23K x < #0
LicHex D ELoR 5B TiX, Z0REOEEIIBE I o7z (Bell 5, 2006) , Z D
i, ERBRTEEINAREN FF-%10, 2 R-12 BEKZEZbOTHLZ L %
ARLTWAEEZLND, TTIERLIZEBY, CLA ® ;722210 BtEEICIZHAEN
ARRICxT 55N 72 EERRS S, 1 BH7V 150 g CLA % 11 HEEA LicHx O
BRCik, FEEROE T T Ui CLA HEATIEHRED bR TW R Z D D%
LbECT, T7hbb, CLA BEAZL-oTHHEOREMET L, ZHIT M) U ARED
ERICE->THEHDEDENTWE, CLA EAILX>TEBHE LEIORED LA LR
Niz, ZZTEEIN=ZE, JBREEOTHICRONE bDLFERTH Tz, HiRLHHE
Bl@EE 72V, ZhbDER CLA ZHEEOEADHMROTLIA =X LEFRBIE T
TRIREMER®H D, Zhbd CLA OWILIZH§ 2 FEREWEEL S BIZHRETH -0, &
LR ZRBBRMETHD,



ZORB T, CLA BHEOE—F A NAEHEIZL > T bOEIEED I V7 hiRE
ERABICEDED ZEBREIESNT, 7272, HEE I 7 OAIZR LT RE Z8 20 i
HERHDH=DIZ, CLA © ;7 2-X-10 BHEEROBEFTREGEFICIIRARH S Z L bREN
oo ZDZ LI, ADBRIZEVZLS D FZ72-2-10, >2X-12 CLA Zfitfa 3 5HE& L LT
HFLOFHFREMEIC X T 2T 22 B H Lvzuy,

BEICx9 % CLA DBEMHE

PURBEMEREIES N TV A REHE O IFEBRRTH Y | Z<BEIZ LFELR

VY (Wattenberg, 1992) ., Ikt LT CLA IZ, ZIEZEICEWERLGIZ LSRD by,
#BWE7T /L Tix, CLA ZRRDOFIREVHEOP TR OMALTIIEEND Z RSN

TW5b, ZOlEERIX. 1979 4EIZ Michael Pariza O#fFExR TR A SN, HIZ4FHAICE
ENOTIFEHELEWEEZIED, X BHIZZObEW) CLA TH D ERELE (Pariza b,

1979, Pariza 33 X U" Hargreaves, 1985) . SiZEEANERIZ CLAICLS2 LD THS Z &

AT 5720, #HEHIEERK CLA BEREEYME~ U AOESEET NV TR L7z, CLA T
SUE U 7o~ 7 AWFRAE U 7= FLEAREI 6 R~ O A OFPEBITR E T, BEORAR LKL 2o

7= (Ha &, 1987) , ZOWFEEZEYIY 2, CLA \ZBET 2HF9E0 k4 LiThihvd L 527 o

e

Yk, &Y ) —NBBIZ~ U ADREOFRE, < U AOEMROIEERE, BIU~wTAD
FLIRDIEFFAE & 5 EREWET VTEIENREINTE TS (Belury, 1995, 2002) .
In vitro Ti%. ILEESML, EERAHE, MBEVEME, B, siciE, 38X 0wp
BB Th-7- (Scimeca, 1999) ., ZiUE. in vitro OFEMIME (Shultz 5, 1992)
BIXO in vivo D7 v N T{EFANCTEFR L-SLBRIES (p B, 1994) [TBWTERES L TW
B0, HEEREFOICERTAES THS, 68 100 g H7-D 0.05 g L\ H&ED CLA
e L7220 T, SLREEOE B Lz (Ip b, 1994) ., Ip 6 (1999) X, v bD
FLARIEZ =925 CLA b N7 —OIERZFHEi L=, Z D% —iX4.1%D CLA Z&F L.
FD 2% %9, FFR11 BHEETH T, ZTOME. CLA 8k X% —03T v O
BRSO A% 53%MET S Z W RENTZ, ZORERIT, KBEWNET S B2 RME
ETHD %9, F 72211 BEEPREEZRFOZ L EZHBICR Lz, £ OMOMF5EH
X, CLA Sy LUAMC b AERZ R LB Z L E2RR L TWAD, TOERIZIE. 7
T o — AP B IR L E O S EN B (Nicolosi B, 1997) OB RIFIEICIB T 530 %
(Houseknecht ©, 1998) 23&Fh 5, CLA Bk, REMOEBMOMEIEN 25 L.
FERELZHECT L (Park b, 1997) |\ F&ITHBIT 2 0EFHREOTHAHEREICHHT 5
:& (Cook B, 1993) . BB EZEET S22 & (Watkins 5, 1999) HRIAL TV
5, TNETICERSNIZHBROIZE A CIE, CLA BEMAEDHMAL) 27 546 CLA #iFl %
FHLTWD, 4TiE, B, BRA, BEREE, WREE, WEEBIOT 7 o— A4



WREEAVAE &\ o 7o B 0 B B AE 1233 1T 2 {851 D AR DO R DG~ E PR IER S o
2% (Procter ©, 2004; Taylor &, 2004; Anderson 33 & U8 Aminot-Gilchrst, 2004) ,

TRz, IAT70 CLA BEEZ&EDD XIS ZTFAL rEnfhi, IAro
7 Z-11, 18 : 1 372 LR SE 5, IR RIL. 2D T o AR A O
2% 5 CLA OIFE LWEED—HEH-> TWAZ & 2R LTV, BEDWZETIL.
FT7 2 A-11 18 : 1 <= AOFREBEIZ L TR ZRNFEBIERZRTZ EBEEINT
W5, bT7rA-11 18 : 1 BNEEREENT, BRI ITREE T, EEERERK
50%PHE L7z (Lock b, 2004) ., 7272 L, BiF D TFA OREICIIEWmLEHY, E67KD
EPLETHLZ LIFE-E Y LTS, BMmDOFTIC TFA 2Nz, TFA OFHEZ I
53 LI E ORFOREBENBEZHMHET 2 ZENFHBEISNTWADR, ZoRre THE
Z > A] CLA (I vy Ot L Z R BIC L HEFIIHERIZEILLTLE S, Zh
X, CLA 58{bARMOBERICE > TER LRI RO 2RVWEERETH 5,

MiTh CLA#ILIANE - FREDF v R 7

AL X CLA #{b I v 7 AFEORTREMEZ B LTz, WIZ, CLA oi@f{knsEk sz & LT,
FDOL_NVTEBIZEDINY ZERATENCHEIRLRD DN, LD BEREEMMBEL 5,
Abkiz3B1T 5 CLA OFEEIX 1 BH7-V 52~137 mg EHEFEIN TV S (Ritzenenthaler
5, 1998) , EMYERLHERIT S &, AR THEBEDELSREEST 720245 CLA &
BEZ1BH7Y 3 gicb bR En52 (Ip b, 1994) | EBHEAIT 2 &k L
DFEWREHTZOTIZOICNLER CLA OFEREEZNZVBERFHELTLE S Z & 2R TR
HF X TE TS (Ma b, 2000) . SAFF/M ikl ciEi S iz CLA R—k o 7—v (#
2) ZRETH L, 29 (420mg CLA) BXOAF¥— (334mg CLA) ¢F=F—F—X
(660mg CLA) Zffio/=t> KA vy FORFERL, 1 BT 1414 mg ® CLA 2{ft}aT&E %
e B, ZoFliE, CLA 3k LI vy LRI L v, FEHREN LEBBOER
PITOMEL R, BEICRIDLLOD CLA ZB8ENGERTE S Z L E2RLTWVS,

bbHHA, HEETHRSN TODERIDOAEM CLA Z2#25 Z & T CLA OFREZIETCT
ZEHTED, ZhHDRGED CLA & V7 @ CLA OEREWL, & CLA ®aDJ7A3
BET2RMEEROBENPZVRICH D, ZhbD CLA MK L BEWOFIEICAFET
% CLA D ANEOREFEIZKT 552 MEIZA 6 Tk, LinLanis, HAofEkt
DFEEIZ L > TEA STz CLA LI V7 DFHR, TR CLA 2 TE5 LI AT
I TS, o, IAZIET TR EE L, HEE IR TRHL2AMMEZBICTSZ
EITHSEAB LATWSS, CLA kI OF B HEIZZIT AN TWEFE X
5. i, FUIENS & RERICE T 2BEFORROBHEELZ S LICH D,



BE_OBEIL, FRGBRAE~OREZECT L OUNIAFERETIZ Lich D, BEE
DAKBHNE D DNE DT, XTI T3EEEDOERITSZ bR EAET DT
LIZnoTWD, BEOBEEICETIHBBEORMRILIEALATE-TE TS, &
J/Pw@ﬁm:wam I T A AR O EBELBRE L TINT EAZ—2 P38
mEHGE L T LE o NSRS LivZeyy, UL, CLA s8I v7 o X ) 7l
nné‘:%J\TéM;’c'?H%TTfr YT NDERZBEENPMETHY, TRDNEXFRNDTEITOMH
BEOBLETDIZED LD LW IRIEL 72V, CLA IREEA R 5 1= DI LB Rk
TN A NERETAHXLIAEEEOEREEDLTZDIZIE, INVTITFIEEE B
THLENDD,

Desig r 4ok =0

R I OR AP DOIEBEZED D LWV IHIE L, RLTH LWL O TR,
A A -3 RElhER 258 L LT-ORe I N7 OBEABZEDOR W TH S, Tk, RELHEEL T
SNEZBHMEBBOTWVWE WS HBRZBOFRENEGELBRIZHLZ L 2R LTS, KEREZ
A LU7=3LIERE OFRR OFRENTIE, FHY0 A2 WAREEREBA TS, 262, T 0%
R&LT;Cuxkﬁﬁt@%ﬁﬁwmﬂ%6_&%%6m_&orv%oCU&%%%&:
BENDEOMOBER L R VEIENBOBELZEDLZENTEL, Iz Ea—TL
b, RE— F—R7p EOHRMIT, BRI LWTENERTEDL L IR,

Mk BExH

Allison, D.B., Egan, S.K., Barraj, L.M., Caughman, C., Infante, M. and Heimbach, J.T. (1999)
Estimated intakes of trans fatty and other fatty acids in the US population. J. Am. Diet.
Assoc. Vol. 99, 2:166-174.

Anderson, H.D.L and Aminot-Gilchrist, D.V. (2004). Effect of CLA on cardiac ventricular
myocyte hypertrophy. Conference abstract. CLA in human health: mechanisms and
markers.

Baumgard, L.H., Corl, B.A., Dwyer, D.A., S&b@, A., Bauman, D.E. (2000) Identification of the
conjugated linoleic acid isomer that inhibits milk fat synthesis. American Journal of
Physiology, 278:R197-R184).

Baumgard, L.H., Sangster, J.LK., Bauman, D.E. (2001) Milk fat synthesis in dairy cows is
progressively reduced by increasing supplemental amounts of tran-10, cis-12 conjugated
linoleic acid (CLA). Journal of Nutrition, 131:1764-1769.



Belury, M.A. (1995) Conjugated dienoic linoleate: A polyunsaturated fatty acid with unique
chemoprotective properties. Nutrition reviews, vol 53, no. 4:83-89.

Bell J.A. and Kennelly J.J. (2000) Producing conjugated linoleic acid enriched milk through
practical dairy nutrition. Conference abstract: 8™ World Congress on Clinical Nutrition,
Bangkok, Thailand. December 17-20, 2000.

Bell, J.A. and Kennelly, J.J. (2003) Short communication: Post-ruminal infusion of conjugated
linoleic acids negatively impacts milk synthesis in Holstein cows. J. Dairy Sci. 86:1321-
1324.

Bell, J.A. Griinari, J.M., Kennelly, J.J. (2006) Effect of safflower oil, flaxseed oil, Monensin, and
vitamin E on concentration of conjugated linoleic acid in bovine milk. J. Dairy Sci.
89:733-748.

Bequette, B.J., Backwell, F.R.C., Crompton, L.A. (1998). Current concepts of amino acid and
protein metabolism I the mammary gland of the lactating ruminant. J. Dairy Sci. 81:2540-
2559.

Chilliard, Y., Chardigny, J.M., Chabrot, J., Ollier, J., Sébédio, J.L., Doreau, M. (1999) Effects of
ruminal or post-ruminal fish oil supply on conjugated linoleic acid (CLA) content of cow
milk fat. Proc. Nut. Soc., 58:70A.

Chilliard, Y., Ferlay, A., Doreau, M. (2001) Effect of different types of forages, animal fat or
marine oils in cow’s diet on milk fat secretion and composition, especially conjugated
linoleic acid (CLA) and polyunsaturated fatty acids. Livestock Prod. Sci. 70:31-48.

Chin, S.F., Liu, W., Storkson, J.M., Ha, Y.L., Pariza, M.W. (1992) Dietary sources of conjugated
dienoic isomers of linoleic acid, a newly recognized class of anticarcinogens. J. Food
Comp. Anal. 5:185-197.

Chouinard, P.Y., Corneau, L., Barbano, D.M., Metzger, LE., Bauman, DE. (1999) Conjugated
linoleic acids alter milk fatty acid composition and inhibit milk fat secretion in dairy cows.
Journal of Nut. 129:1579-1584.

Chouinard, P.Y., Corneau, L., Butler, W.R., Chilliard, Y., Drackley, J.k and Bauman, D.E. (2001)
Effect of dietary lipid source on conjugated linoleic acid concentrations in milk fat. J.
Dairy Sci. 84:680-690.

Cook, M.E., Miller, C.C., Park, Y., Pariza, M.W. (1993) Immune modulation by altered nutrient
metabolisms: nutritional control of immune-induced growth depression, Poultry Sci. 72:
1301-1305.

Corl, B.A., Baumgard, L.H., Dwyer, D.A., Griinari, J.M., Phillips, B.S., Bauman, D.E. (2000)
The role of A’-desaturase in the production of cis-9, trans-11 CLA and other A’
desaturated fatty acids. Proceedings of the 2000 ADSA/ASAS Joint meeting, Page 164.

Dhiman, T.R. (2000) Conjugated linoleic acid: A food for cancer prevention. Feedstuffs, May 1,
2000: 24-32.



Doepel, L., Pacheco, D., Kennelly, J.J., Hanigan, M.D, Lopez, LF., Lapierre, H. (2004) Milk
protein synthesis as a function of amino acid supply. J. Dairy Sci. 87:1279-1297.

Giesy, J.G., Viswanadha, S., Hanson, T.W., Falen, L.R., McGuire, M.A., Skarie, C.H., Vinci, A.
(1999) Effect of calcium salts of conjugated linoleic acid (CLA) on estimated energy
balance of early lactation dairy cows. J. Dairy Sci. 82 (suppl. 1): 74.

Griinari, J.M., Chouinard, P.Y., Bauman, D.E. (1997) Trans fatty acid hypothesis of milk fat
depression revised. Proceedings Cornell Nutrition Conference for Feed Manufacturers
Pages 208-216. 59" Cornell Nutrition Conference, Ithaca, New York, 1997.

Griinari, J.M., Dwyer, D.A., McGuire, M.A., Bauman, D.E., Palmquist, D.L., Nurmela, K.V.V.
(1998) Trans-octadecanoic acids and milk fat depression in lactating dairy cows. J. Dairy
Sci. 81:1251-1261.

Griinari. J.M. and Bauman, D.E. (1999) Biosynthesis of conjugated linoleic acid and its
incorporation into meat and milk of ruminants. In: Advances in Conjugated Linoleic Acid
Research, Volume 1, Eds. Yurawecz, M.P., Mossoba, M.M., Kramer, J.K.G., Pariza, MW.,
Nelson, G.J. AOCS press, Illinois, Chapter 13, pages 180-200.

Griinari, J.M. and Bauman, D.E. (2001) Production of low fat milk by diet induced milk fat
depression. Proceedings of the 2001 Western Canadian Dairy Seminar: Advances in Dairy
Tech. 13:197-212.

Griinari, J.M., Nurmela, K., Dywer, D.A., Barbano, D.M., Bauman, D.E. (1999) Variation of
milk fat concentration of conjugated linoleic acid and milk fat percentage is associated
with a change in ruminal biohydrogenation. J. Anim. Sci. 77 (suppl. 1):117.

Gulati, S.K., Kitessa, S.M., Ashes., J.R., Fleck, E., Byers, E.B., Byer, Y.G., Scott, T.W. (2000)
Protection of conjugated linoleic acids from ruminal hydrogenation and their incorporation
into milk fat. Animal Feed Sci. and Tech. 86: 139-148.

Ha, Y.L., Grimm, N.K., Pariza, M.W. (1987) Anticarcinogens from fried ground beef: heat-
altered derivatives of linoleic acid. Carcinogenesis. Vol. 8 no. 12:1881-1887.

Hanigan, M.D., Cant, J.P,, Weakley, D.C., Beckett, J.L. (1998) An evaluation of postabsorptive
protein and amino acid metabolism in the lactating dairy cow. J. Dairy Sci. 81:3385-3401.

Houseknecht, K.L., Vanden Heuvel, J.P., Moya-Camarena, S.Y., Portocarrerro, C.P., Peck, L.W.,
Nickel, K.P., Belury, M.A. (1998) Conjugated linoleic acid normalizes impaired glucose
tolerance in the Zucker diabetic fatty fa/fa rat. Biochem. Biophys. Res. Commun. 244:
678-682.

Hristov, A.N. Price, W.J. Shafii, B. (2004) A meta-analysis examining the relationship among
dietary factors, dry matter intake, and milk and milk protein yield in dairy cows. J. Dairy
Sci. 87:2184-2196.

Ip, C., Banni, S., Angioni, E., Carta, G., McGinley, J., Thompson, H., Barbano, D., Bauman, D.
(1999) Conjugated linoleic acid-enriched butter fat alters mammary gland morphogenesis
and reduces cancer risk in rats. J. of Nutr. 129:2135-2142.



Ip, C., Singh, M., Thompson, H.J., Scimeca, J.M. (1994) Conjugated linoleioc acid suppresses
carcinogenesis and proliferative activity of the mammary gland in the rat. Cancer
Research, 54:1212.

Kennelly, J.J., Robinson, B., Khorasani, G.R. (1999) Influence of carbohydrate source and buffer
on rumen fermentation characteristics, milk yield, and milk composition in early lactation
Holstein cows. J. Dairy Sci. 82:2486-2496.

Kepler, C.R., Tove, S.B. (1967) Biohydrogenation of unsaturated fatty acid. J. Biol Chem. 242:
5686-5692.

Loor, J.J., Herbein, J.H. (1998) Exogenous conjugated linoleic acid isomers reduce bovine milk
fat concentration and yield by inhibiting de novo fatty acid synthesis. J. of Nutr. 128:
2411-2419.

Ma, D.W.L., Ens, J.G., Field, C.J., Clandinan, M.T. (2000) Conjugated linoleic acid: Methods,
biological effects and mechanisms. Res. Adv. In Oil Chemistry 1:79-101.

Nicolosi, R.J., Rogers, E.J., Kritchevsky, D., Scimeca, J.A., Huth, P.J. (1997) Dietary conjugated
linoleic acid reduces plasma lipoproteins and early aortic atherosclerosis in
hypercholesterolemic hamsters. Artery 22:266-277.

Offer, N.W., Marsden, M., Dixon, J., Speake, B.K., Thacker, F.E. (1999) Effect of dietary fat
supplements on levels of n-3 poly-unsaturated fatty acids and conjugated linoleic acid in
bovine milk. Animal Science, 69:613-625.

Pariza, M.W., Ashoor, S.H., Chu, F.S., Lund, D.B. (1979) Effects of temperature and time on
mutagen formation in pan-fried hamburger. Cancer Letters, 7:63-69.

Pariza, M.W., Hargreaves, W.A. (1985) A beef-derived mutagenesis modulator inhibits initiation
of mouse epidermal tumors by 7,12-dimethylbenz[a]anthrazene. Carcinogensis Vol. 6
n0.4:591-593.

Park, Y., Albright, K.J., Liu, W., Storkson, J.M., Cook, M.E., Pariza, M.W. (1997) Effects of
conjugated linoliec acid on body composition in mice. Lipids, 32:853-858.

Pennington, J.A., Davis, C.E. (1975) Effects of intraruminal and intra-abomasal additions of cod-
liver oil on milk fat production in the cow. Journal of Dairy Science, Vol.58, No. 1:49-55.

Piperova, L.S., Teter, B.B., Brucental, I., Sampugna, J., Mills, S.E., Yurawecz, M.P., Fritsche, J.,
Ku, K., Erdman, R. (2000) Mammary lipogenic enzyme activity, trans fatty acids and
conjugated linoleic acids are altered in lactating dairy cows fed a milk fat-depressing diet.
J. of Nutr. 130:2568-2574.

Scimeca, J.A. (1999). Cancer inhibition in animals. In: Advances in Conjugated Linoleic Acid
Research, Volume 1, Eds. Yurawecz, M.P., Mossoba, M.M., Kramer, J.K.G., Pariza, MW.,
Nelson, G.J. AOCS press, Illinois, Chapter 34, pages 420-443.

Shultz, T.D., Chew, B.P., Seaman, W.R. (1992) Differential stimulatory and inhibitory responses
of human MCEF-7 breast cancer cells to linoleic acid and conjugated linoleic acid in
culture. Anticancer research, 12:2143-2146.



Sippel, M.A., Cant, J.P., Spratt, R. (2001) The use of rumen-protected conjugated linoleic acid to
reduce milk fat percentage in lactating dairy cattle. Proceedings of the Joint meeting of the
ADSA, AMSA, ASAS, and PSA Page 193.

Taylor, C., Noto, A., Yurkova, N., Nitschmann, E. (2004). Interactions among fatty acid
composition, Insulin sensitivity and fatty liver in CLA-fed fa/fa and lean zucker rats.
Conference abstract. CLA in human health: mechanisms and markers.

Watkins, B.A., Li, Y., Seifert, M.F. (1999) Bone Metabolism and Dietary Conjugated Linoleic
Acid. In: Advances in Conjugated Linoleic Acid Research, Volume 1. Eds. Yurawecz,
M.P., Mossoba, M.M., Kramer, J.K.G., Pariza, MW., Nelson, G.J. AOCS press, Illinois,
Chapter 25, pages 327-339.

Wattenberg, L.W. 1992. Inhibition of carcinogenesis by minor dietary constituents. Cancer
Research (suppl.) 52:2085-2091.

Whitlock, L.A., Schingoethe, D. J., Hippen, A.R., Kalscheur, K.F., Baer, R.J., Ramaswamy, N.,
Kasperson, K.M. (2002) Fish oil and extruded soybeans fed in combination increase
conjugated linoleic acids in milk of dairy cows more than when fed separately. J. Dairy
Sci. 85:234-243.

Willett, W.C., Stamper, M.J., Manson, J.E., Colditz, G.A., Speizer, F.E., Rosner, B.A., Sampson,
L.A., Hennekens, C.H. (1993) Intake of trans fatty acids and risk of coronary heart disease
among women. The Lancet, Vol.341, March, 6 pages 581-585.

Wonsil, B.J., Herbein, J.H., Walkins, B.A. (1994) Dietary and ruminally derived trans-18:1 fatty
acids alter bovine milk lipids. Journal of Nutrition, 124:556-565.



° Fii /1Umia 7 ) UN— YRR R i =
es |g ner o i ot
® TEL. 011-386—1292 FAX. 011-387—-2805

E-mail. exc-alt@rakuno.ac.jp

BiE BRI ER R P LI AT Y varty v—




