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£ ¥ &7 Jpr7d s (conjugated linoleic acids, CLA) & & Jpr7é fik(linoleic
acid, LA)z ¢~ B 454 2 34 - & 1 1987 # P& » Michael Pariza &)
PR o d WA Nl g i B it 2 T pdY g k-
PR 2 2 F]F -CLA » ¥ g ] R F]iC FEf a2 4§ 657
= (Haet al., 1987) - 1990 # 4= #p > — 37 7 % AL ~ B CLA 5t
Rl o B Aop o BB 4 L KR L A% 2 (Chinetal.,
1994 ; Park et al., 1997) - F]t » § 4941 % CLA »% 1996-1997 #* & {4 »
FHR-CLAE* DIt > npaecd 2 B2 e o

v
kam o CLA $7 ¢ 2 &Ebi%%ﬁgégf*‘*ﬁ*%rx#ﬂo
Dugan et al. (1997)/%&%? 6151 1 % % % L gk 200 CLA 4t
uféfﬁ’ﬁb’?f}%_)iazii:}%ﬂpéﬁ& «}«f ’ ‘J’i‘aﬁ‘T_ﬂiﬁ =R,

Ostrowska et al. (1999)4k 4 57 & 107 = 7% 5 1% CLA & > "8 %

Frgh R 27 £ I d R 2xF - Wiegand et al. (2002)
4283 11527572 11527 % 86 % 1152 7 B = 7 0.75% CLA
G T ERARER BT ARRBHE2907HEF > 129
TR TV RF g5 R - Thiel-Cooper et al. (2001)4 4 26 © 114

TR O 025%CLA 5 " M A g5 R > 2 RARE T 91 & TR
#»zem Ramsay et al. (2001)4k 4220 & 50 = 7 BB =~ 7¢ 2 4 7 0.25-2%
CLA 4 ; Averette-Gatlin et al. (2002a)4 4 50 & 113 = '7 op £ 7]
%] (lean genotype)* 7% 1%CLA 4#r % Eqggert et al. (2001)4 475 = 120
o7 oRp AT R 1% CLA R HR L2 4 B E BT
AR BART L BE%TE Y CLA fAf~* £ - &&E® ;) L
fre s E2#F B2 BRI GHRF RETESETI - R
G ARG 20X TR MA 5 R 0 CLAHR T R

£?%75 PR R o oc: CLA $H90p AF3 -7y &
P e £ F 1+ 0 Azain (2003)4p 1 o fE4E A 5 0 CLA ot »t 100 kg #8



EREAFAER A 23mmp &2 Bl s WA g B R 3T 20 mm
7 &P &g ¥ 2 3248 - Tischendorf et al. (2002) 7 % 31 » CLA ¥t
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£ T R 2 B R LR

LGRS TR L A B 2 BAL o LA e g
B> BHBFS S Ao ppidp e o LA 2 e - BH T A
$rH PR % E S B A B kA2 88 -9 (cis9) R 54 -12 (cis-12)
2 Apz R e @ e CLA 2 G 0 B ¥ PR i B R L dp en AL
3 i etz 8 Ak - B H 4T 45 (Azain, 2003) o 7 ¥ F @ * 2. CLA
IHFTH RPN Tr A B L L EEEE T R SR
fa > BP a3 K22 43p 152 178 14 @A il > & - fi
A BB ﬁ&#ﬂ (cis,cis; cistrans; trans,cis; trans,trans) > 2 %
L6 AT 2 B c R FEL O KF hE P R a2 K
FRECEZ PRI E% 8122 14 d bk Pz B0
95 2042+ > #¢ 1ds9 trans1l 2 trans-10, cis-12 £ 4 %
CLA ¥ % i & 2 %] i (Roach et al., 2002) - Cis-9, trans-11 % trans-10,
Cis12 CLA z * F 54k » 4ol 1 #f7 - @ % 222 CLA 1 & 3 cis9,
trans-11 3] js F > % i CLA 38 2 85-90% > #4305 &5 % 2 812
Jﬂz (Azain, 2003) -

CLA o5 e AR 5 4 4 & it % (biohydrogenation)
2_ ¢ ¥ & 4 (Bartlett and Chapman, 1961) » H 5 > Kepler et al. (1966)%
oooBa ¢ 4= CLA 2 3 & fic? 4 & Butyrivibrio fibrisolvens - 17
MEEAEET P 0 BT 20%A KGR LR 0T T4% A
Pai-= S a B 6 %Y F U N R (trans-vaccenic acid,
TVA; & # trans-11-octadecenoic acid) it 7 + 3% & (Scollan et al.,
2001) + #8435 w3 F hded Y 2 CLA .7 cis9, trans-11 2 3]
A 22 d BiEaicz TVA 52 44cit* @ 4 4 (Santora et al.,
2000 ; Corl et al., 2001) -



2 trans-10, cis-12 CLA

cis-9, trans-11 CLA

Cis9, cis-12 Iy Jprid s

Bl 1. % 4= & ph(trans-10, cis-12 2 cis9, trans-11) % I riv e
(cis9, cis12)2 i F g4 -
Figure 1. Chemical structures of trans-10, cis-12 CLA, cis-9, trans-11
CLA and linoleic acid.
(51 i Steinhart, 1996)



B5 41990 & A if < @@ LS CLAZ 7 (4 1LiChinet
al, 1992) > H ¥ i F fifede AP P FRELEE o REEY R
CLA LR 9% 28~7.0mg/gfat: 2 ¢ cis9, trans-11 CLA % ik 4% CLA
282 90% > a a2 p @2 cis9, trans1l CLA 7 & 9 ik %% CLA &0
75%-fe i fri w7 2 > E 2 CLA 2 jaf 4 ¢ cis9, trans-11
CLA % £ it %, CLA 150 %)~ (Chinet al., 1992) -

FBrEI b o AR FE b d o itgd TR AT
EPFFALEY LR IRE R R RSN E A
A2 CLA 2 #5 ¢ #> o 7t » g ¢ CLA 7 £ % (0.1-0.2 mg/g fatty
acids) e #8m > d >t CLA Asjzm & = { i&- ﬁf«w}téﬁm i# ¥ CLA
FAERY 20k F 0 Fa T Y 99 F CLA®M 2 23 CLA
7¢ ¢ (Dugan et al., 2004) -

S EEL R &S
()24 8

A Phpa(stearic acid) 2 B % P A a i iFY 2 BB A 0 K B
Bl TR LRSI P FREES BHRE A AR
P A P (e A2 RA)T S " k(B 2 Harfoot and
Hazlewood, 1988) - § cis-9, trans-11 CLA # % 5 ¢ SR it v
(isomerization)=) = 15 > i¢ € B 424 fT e { 8- W BT ¢ 2 f
4 g it isa,8 ¢ B A% trans-11-octadecenoic acid (trans-11
Cig1) d 30 trans1l Cigq 2. 4 & =i F A 30 H T4 Fog iviv# @it
NS FPt o - P FAS AT P L ER R0 A F
H{e- HEAFFERRE > af PdFmed 72 A3 e fops
(desaturase)# i* v cis-9, trans-11 CLA (Holman and Mahfouz, 1980 ;
Pollard et al., 1980) - @ iz iz § 2 5 ¢ cis9, trans11 CLA 2. 1 & &
J(Griinari and Bauman, 1999 ; Santora et al., 2000) -
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Table 1. Conjugated linoleic acid content of various foods

Foods mg CLA/g fat
Dairy Products
Homogenized milk 55
Butter 4.7
Sour cream 4.6
Frozen yogurt 2.8
Condensed milk 7.0
Ice cream 3.6
Meats
Lamb 5.6
Fresh ground beef 4.3
Veal 2.7
Fresh ground turkey 2.5
Chicken 0.9
Pork 0.6
Salmon 0.3
Vegetable oils
Safflower ol 0.7
Sunflower oil 04
Coconut oil 0.1
Cornail 0.2
Beef tallow 2.6
Olive oll 0.2
Canolaoil 0.5
Peanut oil 0.2

Based on values reported by Chin et al. (1992).



Cis-6, cis-9, cis-12 Cis-9, cis-12 Cis-9, cis-12, cis-15

(y-linolenic acid) (linoleic acid) (o-linolenic acid)
Cis-6, cis-9, trans-11 cis-9, trans-11 cis-9, trans-11, cis-15
(conjugated (conjugated (conjugated
octadecatrienoic acid) octadecadienoic acid) octadecatrienoic acid)
cis-6, trans-11 trans-11, cis-15
(octadecadienoic acid) (octadecadienoic acid)

v
trans-11

(vaccenic acid)

|

C18:0

(stearic acid)

Bl 2. 7 fefrt NGB A 4 VIR 20 RBRIT -
Figure 2. Predominant pathways of biohydrogenation of unsaturated C18
fatty acids.
(5! i Harfoot and Hazlewood, 1988)



Verhulst et al. (1987)4F ¢ ¢ 45 1! Propionibacter & #-1; Jfr it fik
% trans-10, Cis-12 CLA 2 g2 47 o 4rfe 2 54 ¢ 2 5 trans-10, cis-12
CLA -tk » £ 5t 7¢ 7r 7 3 trans-10-octadecenoic acid (trans-10 Cig1) °
gt trans1l Cigq ae 5d B M2 F 3 i 4 24 Cs9, trans1l
CLA - trans-10-octadecenoic acid » # i & d &3 2 $ 4 i & 4
trans-10, Cis-12 CLA » # @ o *of Fedede £ 2 £ 4 A3 7 fopis » 3%
trans-10 Cig; ## it v trans-10, cis-12 CLA » F]pt & G & %4« ¢ o2
trans-10, cis12 CLA - §_kh * 25 » 8 f&d % § i ¥ S g2
trans-10, cis-12 CLA (Griinari and Bauman, 1999) -

HS &b 25 - tjied Fdagmg st 4o fed b R
F AR R 2 BT AR R B AR D m’_'ﬂﬁ‘*é_—’\ v A55 2. CLA
Pl s g (Chinetal, 1994) o i § 228 Bdof ws? 2 CLA
SERWF HEPHRES o 52 Y CLA 2 285 Mh, A5 ¢
» A FLE A 59 & 3 (Jahreis et al., 1999) - @ A FUgi B 5L E g
FRBEZECLAZRFTA & 847 CLARS “TxR> ~H L5 4
o F s H Yy w2 g P CLA2Z 2 EF ﬁdfﬁza CLA K3 e
(Azain, 2003) -

T ow

(Z)-F&=

IEFIFTHFLF LN heB BT U F L KA
4 CLA (B 3; Haetal., 1990) - # iZib 3 %) 64 %3 firib e » 7 1% &
* CLA 2 i 5jf o £+ ER A H I 7L GHEHm T
(transesterification) » 25 = ® A fg i I Fr b fk > H F L & o T ¥
(conjugation) » # % cis-9, trans-11 2 trans-10, cis-12 & f& & H4 - =
Rhkhe it a2 CLA R HEFZ 23 PR - F LB P
F©2 g ¢ CLA < 3%4 5 cis9, trans1l B4pd 5 @ it § &= CLA ¥
¥ 7 ¥ E cds9 trans1l 2 trans-10, cis12 £ 44 -

F_&

N



Sunflower Oil
(64% linoleic acid)

Transesterification | 1) Sodium Methanolate
2) Neutralisation

@)
9
N
Hs;C-O
/
12
Coniuaation 1) Potassium Methanolate
/e 2) Neutralisation
@)
10 n O 9
HaC-O - \
12 HC-O 11X
1:1 Mixture

trans-10, cis-12 CLA methyl ester  cis-9, trans-11 CLA methyl ester

B3 o Fd it FLLR LT Frag-
Figure 3. Chemical synthesis of conjugated linoleic acids (CLA) from

sunflower oil.
(51 BASF)
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2R L e 2 2 T
(= )85 (S 3P2 4 e A 2 B0

g ® i 4e CLA &0 ' M09 7 j5 2 & &% %»(Dugan et al., 1997 ;
Thiel-Cooper et al., 2001) % 3 ¢ 3-9 & 2 3 # i# 5 (Ostrowska et al.,
1999) » 7= #2340 PE 3% 2 %% & $ M (Eggert et al., 1999) » i 4 5 8 5
te{erg it B 8 4e - Dugan et al. (1999)4; 1 » CLA & 3 4e 7% & '
F% + 32 7 % 4 #c(loin marbling score) 3 3 #| ¥ X Bz vuFF s g § o
Wiegand et al. (2001 ; 2002)% Joo et al. (2002)7 # 4p ke 2. %% - &
Tischendorf et al. (2002) % D*"Souza and Mullan (2002) B]# 3R CLA
B F 2 o0k o LG ABDE > AT Bde CLA — &% M4 T g
73t f% (Dugan et al., 1997 ; Ostrowska et al., 1999 ; Eggert et al., 2001) -
AU P dnz E AR ]G OH e AR o

A 4 tocis9 trans1l £ trans 10, cis-12 CLA fds 4~ 48
PEERTF2ZRE - Pak et al. (1997)F =< 3% &3t AP 7 4 CLA
fe T RlZ R e /‘j‘ v 0.5%CLA » B ¥ B0 ] B2 88799
THi e op B o Am 0 CLA M kb 2 2B P RO 9 &
Bz f2 g kehx o ¥ ob 5 CLA ™3 3 ¥ 4verd -5 b 1e% 3¢ 44
2_ '3 p dk 1z 17 e Sk 48 4% fF (carnitine pal mitoyltransferase, CPT) 2. 7%
Mo i i AdEoh Rk ® > k4 CLA I ) B 3T3-L1 % w2 % &
¢ oo BE 3 e 'R P B9 f3 75 Fe(lipoprotein lipase, LPL) 2. & 1 0 & /@
R aREL IR~ Py sim e o Park et al. (1999)4; 1 0 CLA $f] B4 w2
2 R (AetE MR s s B A RO A B Y B R R A) 0 AR B
trans-10, cis-12 CLA -

WwEF | RgR A E I < 58 (peroxisome proliferators-activated receptor,
PPAR) &% {22 § § e dpiwd & &4 - it dEd 4% LPL
CPT » *qinpk i & v F (fatty acid binding protein; FABP) » i& ¥ -] 4
Zop sy B-F 1t i R 2 R AL % 3-v i (apolipoprotein) 2 45
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AEIHZERE(F P f R EEF VTR (Lee
et al., 2003) - PPAR-o. i & % IR 7Y > B inpi s L v 5 B
(Choi et al., 2004) - /= i* PPAR-o 3k d #5585 % ﬁ—k I = A S HRER Y A
“ﬁﬁﬁi’é’ﬁiﬁi AR E PR ER G o g2 0 A Y e £
(Tekahashi et al., 2002) - PPAR-y R| 1 & i3 B3t fgisle i d » 24 & 2y i
mie A K0T > P EREG 2 RS M ATIZ AR TEH%RE FRE
(insulinresistance)#>i# 7+ & & & ¢ o PPAR-y #c 3 4v 5317y WA a8 ~ g
R 0 e B Ptk BE0r 0 "R M P 2hfg 1t g 9 AL (non-esterified
fatty acid, NEFA)JE & » & ¥ 3 § 4ERTE = (8% > 2o L 355 g

HH FHEZ A8, &% % 5 % 4 (Choi et al., 2004) - CLA -1
7 PPAR fef(ligand)ind ¢ (& 384 7g a4t PPARs 2 % X fie
W) F CLA ¥ i 52§ 582 % @2 &% (Choi et al,
2004) - Brandebourg and Hu (2005)4p & - trans-10, cis-12 CLA & % &

% i pE &5 Py 95 o #e (preadipocytes) PPAR-y 22 mRNA % 35 > @ cis-9,
trans-11 CLA %2r+# i gt F R d4 1Y > & P 4P » trans-10, cis-12 CLA &_
FERERLAR RS A A KR A3 A iEE Y CLA %
5% - R2Z R Fo

2 1% £ 39 F (uncoupling protein; UCP)E_i* ™4z ¢ #g i S48
RO - R0 B A B R Mo T a4 > UCP #
A R BRI B4 TR § o UCP-L A Rtz ¢ fg e
PR RS H Y W E e N > BRT SR T 8
pa it v * 3 % & (uncoupling) » & 7% 4 = ATP > i (Fi & 1 #7535 4%
% o H i UCP F R4t (homologs) » 4= UCP-2 ~ UCP-3 430 5% v 2 1
flagd Sz e (T L X AETARE L BAL SR PFO L
B hd AT R EZGFE O AIF RO ,Tiééi » T3 &g
piz % i-(Choi et al., 2004) - Ryder et al. (2001)4p i » CLA & 3 *c
Zucker diabetic fatty (ZDF)« Blrvp 2 fpisiesd UCP-2 2 AL 4
o F)a B4 B Aop % B A R ) LR AP
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i~ BUvep ¢ 2. UCP-2- ¥ #b > cis9, trans-11 CLA 7= i » + 34 &
iFEgge 2 UCP-3-

F S & FlF B & -9 F (Sterol regulatory element-binding
protein, SREBP) = & B 45 £ 2 #-F]F 0 A & B ihE 2 e
frd it & adpbpr2 AFIA R > 23 = /735% 14 1c 2 2 (Shimano,
2001) - SREBP-1 2 SREBP-2 ¥ d & B 7 [ &£ Fl#g4rm k ch(Hua et
al., 1995) - SREBP-1 i % Fr fxd + chjgdk > ¢ 2 2 SREBP-la %
SREBP-1c & 7 F * |- z_ L 7] ¥ &£ (Shimomura et al., 1997 ; Osborne,
2000) - SREBP-1c 1 & % 2 &g veps & S 4p B fF 2 A F14 0
SREBP-2 Z jF it ZPeE e 4 v & S qp M pe 2 X% & %5 39 F (low
density lipoprotein, LDL) % 82 #L ¥ % 3> » SREBP-la B ¥ ¢ pF (238
Po Wk B PR TE AR iz Z_ 4 = (Shimano, 2001) - Brandebourg and Hu (2005)
4p 21 trans-10, C|s—12 CLA P &3 '3 M 7% & SREBP-1c 2~ mRNA % 3o

1. Pg %5 mPe

& ik e CLA " %] 8 (DeLany et al., 1999; Park et al., 1997 ;
West et al., 1998) %2 # & (Dugan et al., 1997)%8 %3 7 & 2. »c % & iT ¢ &
%% o Yamasaki et al. (1999) M - 449+ B CLA it " (v & "3 9ple
S R s R e - £ @] B 3T3-L1 % Ry ke it (7T aY 0
#%iﬂ%ﬂﬁﬁ’QA?ﬁ%ﬁ%ﬂﬁ%%@%i%i
(proliferation) 2 4 i+ (differentiation) % $r 1] 75 ¥ fm %2 2_ & ( Brodie et
al., 1999 ; Evansetal.,, 2001 ; Kang et al., 2003) - Azain et al. (2000)
491 ¥ Sprague-Dawley (SD)+ & 44 ? % 4 0.25 & 0.5% CLA
ES5F A gpamie <o) o a2 o BEAR AR R
trans-10, cis-12 CLA scigm § 4 3 Frd] X F54~ % 30 Fq 4% e (human
primary preadipocytes)z. # 7 (Brown et al., 2003) > fe CLA #r & ;= $r 4]
FEm e 2 A 2 a0 PV R REERE e 2 A T

(Ding et al., 2000 ; McNeel and Mersmann, 2003) - CLA £ 4~ efdsf
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ST g g Py R dm e B 4 2 4 v 20 B2 8% £ iF Brandebourg and Hu
(2005) if & § trans-10, cis-12 CLA P* &g 3= "% i & 50 Pp 3h kmve 23 4
Z kit m Cis9, trans 11 CLA > B F @ @ H ' % 441 o 4] & » Kang
and Pariza (2001) 2 Takahashi et al. (2002) 7~ % 35 » 4% £ trans-10, cis-12

CLA — 33 % 1L PPAR-y » @ ¥ & " 150 #g W5 fm 9% 2 A {4 o

Trans-10, Cis- 12 CLA Z ## R S e g2 AT B F B M
7o HARMEARR O E MR im e 470 9k 2~ (Park et al., 1997;
1999) » ™ g 5 e ¥ g A ELdE > 20 0 T Ed At CLA $HA Pq g
f* A 2 4 frp=(stearoyl-CoA desaturase, SCD) (Perk et al., 2000)%# LPL
(Park et al., 1997; 1999) /& 14 2_ *% M #73k - SCD % fwe ] H#bf o g W4k
2 Aot A58 H 7 &pforg s EL 2 i 5 U4 pF (rate-limiting enzyme) » it
PHE e W R e S L BAFE B o iR § chdR ol 7 A2 o g
vt B TR T MR B s PR BT R SR S A TR B2 Rk
s (Ntambi, 1999) -

Painfk & = fe (fatty acid synthase, FAS)% ¢ fgif fis A 2 it fis
(acetyl-CoA carboxylase, ACC) = *5 "#fk & = 4p b fix ; CPT-l 2 fpfi
fi*r A § i* fis(acyl coenzyme A oxidase, ACO): &% * R iF 5=z 3
A AR § Y f2pF o Park et al. (1997)4p 21 > CLA i 3 4c /| &
Pq bh ke %T%« ? CPT-l 2_ /% 1 » CLA 77 q¢ "% 47, Uﬁ,.eE_f?‘% # 2. FAS %2 ACC
z_. mMRNA 7 & (Tsuboyama-Kasaokaet al., 2000) - F]#+ » CLA 07 it
UL B Y R sh 2 LA TR e P sEE 2 1 0 Bl TR
5 87‘%:@.??‘; ¥ Pg ik 2 s A (Javadi et al., 2004) -

2. FHE

IR & U SRR ek MRl ot SRk X = s o
gﬁﬂi#%:"l’ﬁgi/ﬁf\[c ?kb%i{ \ \Pﬁ'{‘\7};:‘r“pﬁord]|—b’—‘ﬂfl=£ﬂ
y dﬂz OB 2 B R T a0 ALd T g s 4 #7 R (Javadi et aI.,
2004) o *q vk g F R R i AT FDTRY 2 @ gl 2



£ L3R4 2 (Macarulla et al., 2005) - Belury and Kempa-Steczko (1997)
L PR 0 A& 05 %CLA §£6%F > i) RE > L
Y g9k £ o Delany et al. (1999) 1 * e pimim & ie & = 2 %
47 1% CLA 40 = 22 AKR/D /| 83 3R » 3 -] BUAFERZ g " 30 ff 4
4v o Takahashi et al. (2003)4% 4 ICR 2 C57BL/6J % s -] & 1 % CLA
& 3o R A TERY D Wz £ om 44 C57BL/GI /| &1 0.4 %
trans-10, cis-12 CLA 5 4% > 7 5 4p e % % (Clément et al., 2002) -

Javadi et al. (2004)4y #1 > 4k 47| & CLA it i¢ 375 ¢ FAS 2 ACC 2 i

Pofde o WA B E R S MBI R TR 0

TCLA &8 3 4o 7Y s fi 2 R B

t trans-10, cis-12 CLA &4 f Blz 324 @ 7 H 5 it 2
SR (e 4 Ak 40 Cis-9, trans-11 CLA 2. 4 & A& ¢ 7 % (Macarullaet al.,
2005) - De Deckere et al. (1999)% 1 » 4 w4k 4 A & 0.3 % trans-10,
Cis-12 & cis9, trans-11 CLA i B F = 3 4o 77 E > 2 T 7 B2 505K
P Pg 93 ff 3 4e - Macarullaet al. (2005)45 1 - trans-10, cis-12 CLA ic
Hite f 2375 E > R IR G 3 2hd 20050 e ol o £ 9
b HEd R R R T PR P ER N o
2% ¥ 5 4.4 2t trans-10, cis-12 CLA % ¥ 3= 3 4r ACO 2 CPT-l 2%

M BFHRY Padnph F TV IEF B4 > B BIFR e ol A TR o

B> Azainet al. (2000)4p ) o A4+ B CLA ¢ #3575 ¢ FAS
Z_ % 5 @ Rahman et al.(2001) Rl 2 3 » 3958 P CPT-1 2 /&5 13
v BB H ] B2 4P F (Javadi et al., 2004) -

FEPTARE Y g trans 10, cis-12 CLA Gt #r ] BOF5EY
SCD 2 A2 4 qopw 2. 72 1 (Park et al., 200002 mMRNA z % 3
(Bretillonet al., 1999 ; Leeet al., 1998) - A°-4 & frps 2 Fri]| § % %A
"o & (stearic acid)frié f& (oleic acid) » % + 17 ik (palmitic acid)f-iz 17
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iz (palmitoleic acid) 2. ¥ e 4 "% < o gt “b > trans-10, cis-12 CLA &t #r
#1 HepG2 vz ¥ A\° 2 A>-4 & qrpis 2. % 1+ (Eder et al., 2002) » 7 4 2%
¥pdp 0 CLA ¥ i ¢ #r ]2 & f5 (elongase) . i# £ (Chuang et al.,
2001) o 3k &7 fo/ F £pfory e 2o v B4R ¥ A e o

Roche et al. (2002) % 3. > cis-9, trans-11 % trans-10, cis-12 CLA %A
ob/ob C57BL-6 | Bl *gis R 335 % § ZFih 5 40 F 3t %k o Cis9,
trans-11 CLA %8 75 72 3> 1 & 957 SREBP-1c 2 »+% <
(liver X receptor, LXR) MRNA # 2w T 3 &5 B > T 5 iz 2
SREBP-1 7 & ; & z > trans-10, cis12 CLA # % /ﬂ?)ii‘b%ff\}?& » I
2 3 "q e (hyperlipemia) 3 B > i ¥+ SREBP-1c 2 LXR 2 % 3L 3
-

3. F A

B3t CLA ¥ e B2 54 > vfpg 42 - Park et al.
(1997)4% 4] Bl CLA > ¢ % % ¥ #29w? CPT /&4 ¥ ix € ¥ 7995 B-
3 1 3 4 - Rahman et al. (2001)ip] € %= ¢ #= % 3+(red gastrocnemius
muscle ; ‘= ¢ sup g §F 2k ai)? CPT A &% 8 jpi
¥R w4k & CLA 2. Otsuka Long-Evans Tokushima Fatty (OLETF) <
B> CPT 2= #E > £ CLAF s &g 2y red fpipply i (N3

Roche et al. (2002)4, 1 » A& 4 trans-10, cis-12 CLA & 3 *c v ¢ *g
¥ e % (white adipose tissue, WAT) (2 %)% x ¢ *5 % = & (brown
adipose tissue, BAT) (3 &)¥ UCP-2 2  f23~¢ UCP-3 mMRNA # IR -
UCP-2 2 UCP-3 A Fl& it A% € iv £ A i /nif v g dhpe s it
it {7(Samecetal., 1998) - 7 o p I B L iEH £ FF L(4~5
B)radaps & = % 4 (1.5 B)Pq95pk i (Rossmeisl et al., 2000) - &
2 o g geaed UCP-3 2 i & 4 Tt 30 17 &ed 3 2 %@ (Clapham et

., 2000)° 7]t s & & trans-10, ciss 12 CLA s » + A & g 0 UCP-2
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2 UCP-3 Fgr i fp fainpedd» 3t 5 i 2 3(Roche et al.,
2002) -

ook e it CLA Rodt B ) B B0 J 3 4 (Park et al.,

1997) ; % 7 & (Ostrowskaet al., 1999) %2 + & (Azain et al., 2000; Stang|,
2000) F] ic #% % oo p m B AR Fg e WO e 2 4P $F B o Pariza et al.
(2000)# 21> & >> CLA 7t 2 % #%; 3% 7~ F]+ -a (tumor necrosis factor-a,
TNF-a) %2 4 v #-1 (interleukin-1, 1L-1)2_33 & 24 # 5t > @ B8 F feov
zZz Bt ie* o TNF-a 2 IL-1 224 EF BT M AR 2 w2 k3
(cytoking) » fe izut fmPe 2 7R iy i A H 5 ke 4 it 2 G 2 i Blde
FwF ARyez B i iv# (Hotamisligil and Spiegelman, 1994) » 2 i = ‘w
' & m F-v B2 % (Carlos et al., 1990 ; Garofalo et al., 1995) -
Yamasaki et al. (2003)45 & » &t /‘j‘ 4r 1% cis-9, trans-11 CLA » /] &
WEM T miz? TNF-a 7 £ R 2% r’g » M /‘j‘ 4e trans-10, cis-12
CLA ijﬁ Pl IR % oo

Lang et al. (1992)4; ! » LR & Z > TNFa ™ § A4 B &4
4, § Z Fult o TNF-o 7= 5t 3 4 A 37 %5 %5 fm P2 (Hotamisligil et al., 1994)
% feiez_ 5% B # Fuld (Saghizadeh et al., 1996) - A8 p 25 ¢ - #-+
B~ TNF-a o i¢ "8 ME8 PN 20§ F 8 /32 (glucose disposal) % g - %
b % T Ferez § 5 #4%EP~(Youd et al., 2000 ; Zhang et al., 2003) -
Flpt o TNF-a 79 foii se g s 0z ) 812 SD + &4 fg3d 36 f 4 0
i** (Hotamisligil et al., 1994 ; Borst et al., 2004) - f A vp fmPe 35 % 33
B ? o TNF-adchd Frile fh Z L B ERIrdl% b 2 AT F 5 %
w 3] F-v F (glucose transporter protein 4, GLUT4) = % #c % 2 #r
+15 % #E= 4z (del Aguilaet al., 1999 ; deAlvaro et al., 2004) -

() $H2 BBz kB2 328

G A CLAHA R 2 B8 a5 L ? 25137
- & o Chin et al. (1994)% 3R > ** R Z P 2 of L P A Ak &~ BUR & 2
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CLA £#4 > ¢RFABA2Z L R G F oL g > by
il 8 R 3 & B - Dugan et al. (1997)#% o1 > 447 & CLA ¢
FEEEHE SR TP HE S G AR TS0 2 R

£ o % > Dunshea et al. (1998)4 ! » 4 & CLA 4
Bl ToE p LT e 48% - Cook et al. (1998)R45 ) » CLA
T R G Y 01 49 2 TiaE p R 2 & 8§ o Thiel-
Cooper et al. (2001)3# 3 » T 325 p & ¢ " ¥ 4'fr” CLA A& 2 3
fed BAUE 2 B4 fe GRS B A2 W % 0 CLA $rTiaE g
HEz PR a 7 EMandrd| g - F2 > PP sE L
$ - Ostrowska et al. (1999)#F, By CLABES § M4t G2 4 R 5
iy e H AR H 2k o P AR R b ow o H O 4 2 sk
BAEF  Humy mam o 4y 7 e CLA s 41w »ek o)
tgy & 2_ :2 & (Dugan et al., 1997 ; Thiel-Cooper et al., 2001) > i O’Quinn
et al.(1998) B 3 7. » 4L % sk ¥ @ e L o

4

Rl ,,’"J‘ v CLA 277 > B % 4570 1990 & gL dp > sput
FrARgHdr2myud plged i ple CLA 4.3 7 s &
il R R %%ﬁ’?f oo ip ATy P ME(<10gkg 4
#r) CLA> 279 23 AT 5§ 2 cis9 trans-1l 2 trans-10, cis-12 CLA
(Azain, 2003) o Thiel-Cooper et al. (2001)% 3> 7% & % L =4 § ez % 73
E E % ¥ CLA ;,v']:%c;%:zi\‘g%m B YRS W R R AR -
S R B R PV AT E AU FE L RS R R B 1S MR R
Fro B B P& EEF S - Cook et al. (1998)4k 475 & 7 0.95% CLA 2.
UM R TR KT 26 %0048 Rl R B R o & - L 4k CLA
i EMe 2 G- T4 0 Azain (2003)4 41 > CLA & 4
eR2 FHRFCLA GG E &L E BLIAHZMEEE2F
g R - 3o fe - kgl o CLA §RF "R 4 7.7-20%% 5 B R 0 5 4
2~5% ek o PEiE @ % o CLA #i > 100kg B € FF A & " s B & &

223 mm s G2 AR REA T ] 20mm B &R R A F

f‘n
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Table 2. Summary of published reports on the effect of dietary conjugated linoleic acid (CLA)
on carcass composition in the pig

Diet
Reference Gender Wtrange  CLAsource  Control Treatments Response
Dugan et al. Barrows,  62-106 CLA-50 Wheat-barley-SBM 13.8 Ov.20g 1SC fat, 6.8 %
(1997) gilts kg MJ DE/kg CLA/kg TLean, 2.3 %
n=108 No added fat No changein IM fat
Ostrowska Gilts 57-107 CLA-55 Wheat-SBM -peas-blood Six diets 1 SC fat (linear), 20 %
et al. n=60 kg meal 14.3 MJ DE/kg 200g (0-10g TLean
(1999) Soybean oil/kg CLA/kg) Control 23.5 mm P2 fat
O’Quinn et al. Barrows  45-118 MTO Maize-SBM Ov.5¢ 1 SC fat, 6-8 %
(2000a) n=80 kg No added fat MTO/kg Control 24.5 mm fat
O’Quinnetal. Barrows  38-106 MTO . Maize-SBM Ov.5gkg |SCfat,5%
(2000b) n=36 kg CLA-60 No added fat Control 23.4 mm 10th rib fat
Exp. 1
Exp. 2 Barrows  33-119 MTO Maize-SBM Four diets  Quadratic response
n=80 kg No added fat O-1lg Averagefat |, 5%
MTO/kg Control 24.4 mm 10th rib
Bee (2001) Barrows, 70-98 Selin-CLA Wheat-barley-oat 20glard/kg No changein carcassfat or
gilts kg (6009 No added fat v.209 lean
n=24 CLA/kg) 13.1 MJDFE/kg CLA/kg 1 SC fat, 18 % over loin, but
not at rump
Control 18 mm fat
CLA incorporated into
tissues
Dugan ¢t al. Barrow 36-115 CLA-65 ME Wheat-barley-SBM 14.2 Ov.25and  |SCfat, 11 % at 20 g added
(2001) n=216 kg or 14.5 MJDE/kg 59CLA/kg  fat/kg, 3% at 50 g added
20 or 50 g added fat/kg fat/kg
Leant, 5% &t 20 g added
fat/kg fat, no change at
50 g added fat/kg
Eggert et al. Gilts 75-120 CLA-60 Maize-SBM 10g SFO/kg CLA decreased intake
(2001) n=30 kg v.10g 1SC fat, 8% (NS)
CLA-60/kg  Control 19.1 mm fat
Increased belly firmness
Ramsay et al. Barrows, 20-55 Biorigina Maize-SBM-DSM Five diets No effect of CLA on
(2001) gilts kg CLA No added fat (0-209 composition (grower pigs)
n=48 (670 g/kg) CLA/kg)
Thiel-Cooper Barrows  26-114 CLA-60 Maize-SBM Fivediets0- CLA, linear 1 weight gain
et al. n=40 kg No added fat 10gCLA/kg |SCfat, quadratic, 10 %
(2001) for SBO) Control 28.6 mm fat
Tischendorf ¢ Barrows,  24-120 CLA (550 Barley-SBM 20g rapeseed  Barrows, |SCfat, 11 %
al. (2002) gilts kg okg) 20 g added fat /kg oil/lkgv.20g Control, 26 mm fat
n=80 CLA/kg Gilts, no change
Control, 20 mm
Wiegand et al. Barrows  28-115 CLA-60 Maize-SBM No added fat Ov.75¢g |SCfat, 14% at 29d 14 %
(2002) n=92 kg Four treatments 0, 29, 56, CLA/kg a56d20%at 87d
87don CLA Control, 26 mm fat
Averette- Gilts 49-113 CLA-60 Maize-SBM 0v. 40 g Ov.10g No effect of CLA on SC fat
Gatlin et al. n=144 kg added fat/kg 14.6-155MJ  CLA/kgfor CLA 1 marbling
(2002a) DE/kg mai ze oil Control, 15 mm fat

DE, digestible energy; SBM, soybean meal; SC, subcutaneous; IM, intramuscular; 1, increase; | , decrease; MTO, modified tal ail, a
source of CLA; ME, methyl esters; CLA-60, containing about 60% of CLA isomers; SFO; sunflower oil; Selin-CLA, asource of CLA

(311 Azain et al., 2003)
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z_ 3 5%(Azain, 2003) - m CLA ¥ 2 f A T #gipz Rl < 24 & H
(Tischendorf et al., 2002) -

( ) ¥ Rz 7 _zg_rg
?Lﬁa it R Uﬁﬁﬁ

e Ay i P kR G WAT ¢ = BaH b fig S5 0s & ATR P fR e
(hormone-sensitive lipase, HSL)-k f2#1 & 4 o WAT i~ fp -5 4
SRR ML R o F DR AR (dok) o 2 A
fa® ¢ ik HSL -kja= 44 2 NEFA 84 - 582 > NEFA ¢ 59 & %
Z'ft@gja?li' ¥ 5w d (Yamasaki et al., 2000)

Javadi et al. (2004)% 3. > 4k &% g 42 ) & CLA > H i ¥
NEFA 2 ik & ¥ % ¢ % $|% 48 - Choi et al. (2004)4; 41 » CLA # & # 3%
xR E ms? Z peH b g 2 NEFA B ¥ 3 '8 i< o @ Ostrowska et
al. (2002) 7% > *H 4ol e L CLA 7§ Ttk 7y bl &
Mz FE L PAIF R A e L Y NEFA 2 kR > R i
5§t CLA B 4o8k & 15 % = % £ % P &8 - Shulman (2000) 7+ % 7. -
CLA e ioshd 2 & Jt¥ =74 /b fia 2 NEFA kA - iz Ramsay et
al. (2001)R]# R » CLA 7@ &7 NEFA Z kR T g B2 5 -

Houseknecht et al. (1998) % Yamasaki et al. (2000)4p ! » + Bl
7 77 NEFAJER ¢ "EF &4 ? CLA Z R 4c 2 2 W 4vm "5 14 o d 30y
¢ NEFA L & 400 » vup 2 3559 » )30 CLA ¥ it ¢ e NEFA
AE AU B OFREY s Wi -;%v‘ NEFA r% < (Houseknecht et al.,
1998 ; Yamasaki et al., 2000) -

£ 40 Cis9, trans-11 £ *% 5+3g¢ SREBP-1c mRNA 2. £ 3.5
B > SREBP-1c % #+ %8P "g W4 & 0% % 2 B4 & Jﬂz (Shimano,
2001)° 788 ¢k 3#% ¢ »CLA it %ﬁé Fra) LXR 2 & 1k #r4] SREBP-1c
z_$#45-(Ou et al., 2001) - 4 & Cis-9, trans-11 CLA &t 3 4c #q 35 fm 7 ¥
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SREBP-1c # I » ¥ it i g /A & & » ¥ U = faH W i 2N 6 o
Ean kY Z ey W fa k2 NEFA 2 7 £ T "4 (Roche et al., 2002) - @
trans-10, cis-12 CLA ¥ * 147, 3% m ¥ ¢ SREBP-1C % I » " 145,95 &
& 5 T 4o 7y AL B-oxidation o @ WAT @ fa vk £ T % 0 17 A

b PR (7 ) B NEFA B~ i@ > # B ipd NEFA 7% o
2. %5 %2 0 30

CLA Rt fain? % 22 R F MR ¥ 44 > A

P HH B 2 B i 4 £ £ 3R 2 - Ryder et al. (2001)% 3. 4 4° ZDF

~ B CLA R & 4 i sc 4 %a 2 § § 452 ©3# - Roche et al. (2002)4;
%

Logk
i

o

F_d *t trans-10, cis-12 CLA #13% i Tsuboyama-kasaoka et
al. (2000) k) 3 5. » § C57BL/6J | B4k & 4p iu2. CLAR &4 > P € 34
3 7 %5 % 45314 Fiom (lipoatrophic diabetic) - Roche et al. (2002)4p 43
CLA #3663 2 ¥ 5 dp B 2 5 F & trans-10, cis-12 CLA
A B 050 ¢ fe ot FIER e o - ) BB G B O 2
R e S R i 7 ‘v CLA €% B & %% § % sz (hyperinsulinemia)
(DeLany et al., 1999; Clément et al., 2002) %2 *% & 2 Fi+(insulin resis-
tance) (Tsuboyama-kasaoka et al., 2000) -

Choi et al. (2004)#?. a1 3> SD < Bl &Y x4e CLA> 32 3+5
27 GRPFRl AL Y F B E 0 BF T A&E trans10,
Cis12 CLA  *t 52 7i¥ PrAp it 440 % g 4l B ¥ 3 2 ik
Wk R 5 0 A4 Cis9, trans11 CLA &30 S pra 485 iz 4%
¥ TEPERIE B K o e Javadi et al. (2004)% S0 o) &Y i
4w CLAZ 7 ¢ ERu fEER TR RN REHELE 1235 0 i
b2 7 BRI A2 AB% o Ap & > Ramsay et al. (2001)4p & >
b CLA Hoi F° g 22 5 B2 ERalFlL B8 a
Ostrowska et al. (2002) 7= 2 LA b & % o

(2 )4 LB i 2 B 5

21



-

pae 3 Amydpd o CLA 2 35 7- 2 pi(eicosanoid) i 35 ~ w7
ok (cytokine) & 2 % 2k F]2 4 3L (Azain, 2003) - 1 § % % 7R &
(prostaglandins) & = » %] & @ 7] H:]‘t\% E, (prostaglandin E,, PGE,) (Li
and Watkins, 1998) o d ** L e L i e B P v R g T A 2 4 o frir
HEIEH > - HGd AHMA SR LRS- A s d
BATRA TR A FERTITL B p L2 B 4 2
4B G Bk (Sehedio  etal., 1997) - Pariza (1997)4, 1 > & 4 fE
4 = % pk(conjugated eicosadienoic acid, CEA, Cpxp) & =4 = i ik
(eicosadienoic acid) 1/ &g BLiY o e g rd & H R R e S AT A 4
it CLA fpi > daip] CEA & CLA s s %% B A 32 & e ok
4 iv* 2 4 EN o CLA H2W A A D &2 BT i 4.8 e i
% A 2 5 B (Sugano et al., 1998; Turek et al., 1998; Hayek et al.,
1999) > » ¥ av EEp -2 py i g (Bulgarellaet al., 2001; Pariza et
al., 2001; Whigham et al., 2002) -

7
=~

mRe gk G LA 2 B U F B2 %P s % (hormone-like) 4 48
(mediators): 5 % E = m?2 (macrophage) 2 H & ¢ & fmPe X 3| | g fs 91
Aribz M3 g Fv F (Parizaetal., 2000) - TNF-a 2 IL-1 € :5% &
Fmie - BT 0 @ 350 % L F & (Lewis, 1983) o “f TEFHEL
BFmAEY Sl me iy W meg et 3G 2
3% b e R i Rz & 2 (Hotamisligil and Spiegelman, 1994) % 'm
' dowm v Fr2 i (Carlosetal., 1990) o 7 4B & > £ 4= — B e
33 TNF-a % 8> & 3% 5 fhinee (ol Gimee 2 7y simee )4 g AR
I fm Pz g% (Hotamigligil and Spiegelman, 1994) - @ & (871 g, e8>
TNF-o 2 |L-1 4% ¢ = 257 1= 4 L &73% &> 5 %) 2 PGE; (Lewis, 1983) -

Weber et al. (2001)4, &1 - 44 CLA 2 75 & $+ 7% & ?;gafﬁ% 7
(Mycoplasma hyopneumoniae) 7 $2 8 2 £48 + i » ¥ 2 7 2 vfex
5B % (porcine reproductive and respiratory Syndrome virus,
PRRSV)z 4 iRl £ 3 o a44 CLA B3R LHp RL mre
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(keller cell)z. 7 £ - Bassaganya-Rieraet al. (2001)45 1 - 44 CLA ic

%’?CD8J}7}<“’TJ{7FI/>”‘$34\:’?% %}%rg-k’ﬁLf-E""L‘Kf’%)'%?a
2 ERARCE L2 A 2 gl o

(I ) ¥ 15

& 4710 Bl 3 CLA 2_ &+ $r4]d 7,12-dimethylbenz[a] anthracene
(DMBA) #7351 4= 2z_ -] Bl % A *8 % (mouse epidermal tumors)(Ha et al.,
1987)% ¢ benzo[a]pyrene #7314 2_ | K= § &% (mouse forestomach
tumor)(Haet al., 1990) -

2-amino-3-methylimidazo[4,5-flquinoline (1Q)&_—- f& &3k 4 A "=
(heterocyclic aromatic amine, HAA)&X &4~ » 5 F %82 4 BB 3 £
AR Z A Y S E R RS ET PR ¥ R A (mutagen) © &2
W Radk & T 0 45 N-hydroxylation 7% it £ 2. 1Q ¥ 2 42 DNA % &
@ A5 1Q-DNA +r & # (Thorgeirsson et al., 1994) - ~ &l 4 4 CLA & »
% ¢ IQ-DNA 4 & 42 255 2 iy PR Frd| 5% ¢ 13 )08
125 ‘2 (aberrant crypt foci, ACF)#c # (Liew et al., 1995) -

’

it

Ipetal. (1991)* {1 * DMBA 34 + B iz # = i B 4odk
@CLAZ 2R% s d o FRAUEHF L FHFE R - CLAF I
B2 Frl T A g XDl AET sk 7 22 B E(p et al,
1996) - #73 CLA 2 R{Ef 3iginstjeie » B = fH wfp? > &8
7 Cis9, trans1l R 4 g AR T8 > e ey 2 B Y 0 B OARGL
SEEG 4P B (Haetal, 1990 ; Ipetal., 1991) -

bl i RSk 0 AT ER 2 CLA widrd| A g EH 2 25
# (human malignant melanoma) ~ % % ® % J& w #z (colorectal cancer
cells) ~ 5 7 ‘m*z (breast cancer cells)(Shultz et al., 1992) » 2 = #& A #g %
R H:]‘l\:)%,sm #z $& (human lung adenocarcinoma cell ling) 2 3§ 78 » e $ 34!
L E A v Fe 7 o %7 (glioblastoma cell) ] & #2 3F (Schonberg and
Krokan, 1995) -
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CLA z Fulptsd]e xS 7y @ EFEE - JBRARIDG &
¥ v #4] (antioxidant mechanism) (Haet al., 1990 ; Ip et al., 1991) -
W ¥ 1 & e 3 |4 (pro-oxidant cytotoxicity)(Schonberg and Krokan,

1995) ~ Fr41 % 3 p & & (Shultz et al., 1992) ~ ' i< m % # 78 & |
(proliferation activity)(Ip et al., 1994)~Fr#] IQ-DNA 4 & 4 2_ 3} = (Zu
and Schut, 1992) ~ #r#| &k g 4~ 2 /& it (Liew et al., 1995) 7 B -

(= )$H 8 P%AT 1 2 5

7 M CLA #H& P 277 > AMANFEZE L
PN o e % 4e CLA it

AP ORPERM Z MR R ' b9 P& R AR (LDL-cholesterol) 7
al. (1994)#ﬂ AR F. T B P tefi( 7 14 %P R) 0 XY EIR wE p oAt
% 05 25, CLA %8R P B2 Fm ~LDL 2 @YWz £
B AT 22 k(s PR AR F B ' M$ % A (g (atherosclerosis)
B o b f R2@% 7 o &4 CLA 77 "% 5 I #0%fd g2 f

2

2 % (Nicolosi et al., 1997) -

F
AR RA M2 A o ER M

I

@

o Lee

Stangl et al. (1999)% & & # (¥ 184 2 7)&fi? 4 1%
CLA » 5 @ #% % LDL-cholesterol/ % % & %5 39 & "2 7 f& (high
lipoprotein-cholesterol, HDL-cholesterol) » st ¥ ¢ 22 & PR A it 2.2, = 5

fed o

CLA &t Eqcds"%ml  Jp 2. ¥ s 84 5 I F5? RE A
it 39 B -7 LDL 2 &M % & *3 39 F (very low density lipoprotein,
VLDL)z # # (McLeod et al., 2004) o & Ja3k & Sov > FFHTA B2
VLDL » % LPL — i ¢ 2. (5% A% LDL > @ LDL jk A 3 4c 27 4
wop AR R G e B aReOB B o B2 2% > CLA ¥ VLDL & b2
FERMRAIT Lhwme 22777 g CLA & B e
VLDL z_fe % % 4 i (MclLeod et al., 2004) -
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B s

- ?‘;féﬁ:@"
(=) st

ABHR A RBEHRREFY 27 0 FR >2E B % K3 (complete
randomized block design) - 18 & = & fd 2 < (Duroc x Yorkshire x
Landrace)7 > = & L > ML 2 PR LRI ZBRE - F%HKLS 5=
BRI » ZBEA > B LA 2FF(A B LA 2 A2 2 - 00— 2), 4
AAREM A - A BRI AIBAE BREAE S E- TR RE LA
FE(TEME Y 90 7)) Fo4ead f b B Fp% 0 e
F oo

(=) @tk

WHRAELAREM L LN - A2 ABAE BREAP(F 14
U4 -0 F 0 5.9%ke 75 95) ¢ 4wl 4e 00 0.3 & 0.9% CLA (#5377
Bl CLA-T5; # 6iRa 443 108 » ¢ | ipfleddok 3
ST ) o RRBE AR B R Ao 49T o

() bt 0% ¥ L2 5%

HEHTHR RE L2 0  0%  FILE 7 7 L08R %
o4 H 10 ¢ % 35 (NRC, 1985) » 75 44 T a5 £ ¢ » & p &
g% o AW =2 8002 T = 3:300 fRiEA I B ETCE A K o
WREHW LK 1142 8P A TR LEWE 2 RS E
PR ok £ % Az A v iR] ik (Lean-Meater series 11,
Renco Co., North Minneapolis, MN. U.SA.)ip| % gt & %2 ~ 7 4 4
2Bt 2 RS E O BET P BB A AL F R R T ¢
WH 260 L F 6000 5 B F FHFE AL LR ESH 10mL 1 750
X Qs 10 248 0 A Ha o Aok R 0 U IT LRI M K E
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Table 3. Fat form and fatty acid composition of conjugated linoleic acid

* 5 I e e
Conjugated linoleic acid

¢ R =gl
[tem Chinese-made Dutch-made
7 ) 5 Ay ik LT PR T A
Fat form Free fatty acid Free fatty acid methyl ester
ke 0 %
Fatty acid, %
C16:0 4.61 6.92
C18:.0 1.55 415
Ci18:1 11.60 27.66
C18:2 9c, 12¢- 1.05 0.74
C18:2 9c,11t- 38.16 29.00
C18:2 10t, 12c- 38.31 29.31
C18:2 9c,11c-/10c, 12¢- 2.08 0.63
C18:2 at, 11t-/10t, 12t- 2.64 161
Total 100.00 100.00
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4 BERAH? AR e 2 Pl B (R )
Table 4. Fatty acid composition of experimental diet (trial 1)

CLA x4t & %

P Dietary CLA added, %

ltem 0 0.3 0.9

o hEE 0 %

Fatty acid, %
C16:0 19.29 18.23 16.39
C18:.0 7.38 7.07 6.46
Ci18:1 29.28 28.11 25.87
C18:2 9c, 12¢- 41.89 38.56 33.18
C18:2 9c,11t- - 2.78 7.20
C18:2 10t, 12¢- - 2.74 7.55
C18:2 9c,11c-/10c, 12¢- - 0.53 0.86
C18:2 9t, 11t-/10t, 12t- - - 0.77
C18:3 9c, 12c, 15¢- 2.15 1.97 1.71

Totdl 100.00 100.00 100.00
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5 o2bfig it P ipEL2 % o 3 H 28 P T S SO 0 BB

ol ER AL

Ly

=
(w

(z) #hsm 47
R SR
(1) — A A4

BEZ AR S L Ak e ke ke 0 e AOAC
(1984) =iz mrH fe fov B2 fu¥g95 7 & o2 3 FE 4 Kjeldahl
F e g ZA LR (Kjeltec system-1002, Foss Tector, Hoganas,
Sweden) 7 4 iF Tt BRI TS F Roa sl iy FE A (N
9% x 6.25) o e Fg 9§ 2 Soxhlet 2 504 Py % B~ (Soxtec-2055, Foss
Tector, Hogands, Sweden) » 11 ¢ B3 B~ > -0 B B g gy o J2F

Rdide g sz £ o
(2) a 335N & g isfL e A A 4T

CLA 2z Pg3s3 |\ g & ¢ K & 477 (thin-layer chromatography,
TLC):& 7 » 47 (*/4% 1) - #- CLA 3>+ % 7 (chloroform)® » » = &4
i~ PRI AL Z PEELGPRT A RES ) YL S B
20 ub #H& > B 20 x 20 o> & 2z TLC g is(silica gel 60, Merck,
Germany) » AT e 2 BB A (2w e B 9l viV)S d e 2
BRI TLCHFE RS A5 1 LNHSO.% E TLC
A B 10CH4 15 A4 0 8 54 > vt 8 CLA &2 2 ARk
=20 Re i > ;T CLA 2z *gind| 58 o

\%

¢ Bz 4t 2 CLA & & 0 & B Morrison and Smith (1964)
2.3 % > CLA f &8 * 14% BR3§-kinfe 2 248 > # CLA ? 5%
pa® Z it &l i@+ 14% BF;25% ~ benzene 20%% methanol 55% -
Bokip 25 a0 AR Y AR T ATV 2) o # T FARA AT IR
(Hitachi G-3000, Tokyo, Japan) »* 7 &L 2 CLA ® "g¥spk B = o & &
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A~ SP-2330 (Supelco fused silica capillary) “e 3 5 (£ 30 = = » & /T
025 2%)® » BERZ 2 »v B E A B 5 170-210C (2°C/min) 2
240C > & § ~ % # 2 Z # ik £ 5] 5 20, 20, 25 mL/min -

2. m iR &EA T
(D 57 5 HERZ R

i F &1 § 48R €2 2 (GAGO-20, Sigma Chemical Co.,
S Louis, MO. USA)) » P~ 40 pL & & § § BARER R 2y
S oond g kI Imb der 2mL FEBAE &2 2
2 37CTkip 30 44578 > 4o~ 2mL 12N H,SO, 3 0k H & 0 14
Bk & 4 sk sk & 2+ (Hitachi, Model U-2000) » & 540 nm & & B 2_
2 ("4 3) o

(Qu F 7 E F kR 2R T

Pk & ik BB Marsh et al. (1965) #7if 2. = % g dZ4e T > B~ 0.2
mL s 75 0 4~ Imb 2 3+ -k 2 1 mL 10% trichloroacetic acid » 2
£33 1810750 x g #w 10 #4578 P~ ik 0.2mbL s e~ 3mL
color reagent » > 100°C ¥ "kiz 20 A 452 » A k¥ Kig 3 28 >
vk f e sk kB 3+ (Hitachi, Model U-2000) > & 520 nm i & = i
€ 2 ("4 4) o

(3)s iF 2ufin - #q B 2 iR R

-tk & % BB Ko and Royer (1967) 73t 2. = 2 g2 4T » B~ 0.2
mL o 5 > 4~ 28 mbL 2 3+ -k ~ 3 mL extraction mix 2 1 mL
heptane » 1+ vortex rotary shaker j| 7] 2 £ » &< 8B~ 1mL * ik &
MR EHLY o4~ 0.1 mL dpon A TBAH JF 22 R B TS (1
£ 5) o
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W H ERS(0 PSR RS 27808 = SRR
B(ETHMENO2T) EiA 23 Brdle  $ e 14 305
0.3%CLA 221 > 5 255 - % 2 -~ 2405 1 > A
E /7"]‘*5 0 & 0.3% CLA (3P mped] 8 CLA-75; FRRAAPT
AP PR PR aded 3977 ) WREKRBA S F
F10Ep T 7 (o & L) g v g A Phip) ik (Lean-Meater series
11, Renco Co., North Minneapolis, MN. U.SA)R| 27 & 5w ~ T ¥
2B E B FEF P MBI R R B
AR LT LR RGP Ay DB E B2
P2

ER

(-) #Emw

}k

\.

RFROT R R RFI(EN RS IR R F o R 23
3+ (complete randomized design) - P~ p # 2 WM& 4piT2 = A ie-
(Duroc x Yorkshire x Landrace) & = 75 48 sg (L =248 & ¥ 100 = 7)> &
WOl zBrile Fadler €4 T L4 45 - B Pe o

B

(=) #&&E

A#tofr i 342 X Bs afes(d 5 4wt Ad ey
FE et 4e 0.9%3 f& kiR CLA ; P53fg s 338 (CLA-T5; + § /R /5
AP ¢ F G RS hed 3 4T )A R R T A
;9 (Clarinol A-65, Loder Croklaan, Netherland ; 73 %5fk = e 3 %7
) ° FRERAL g AL B R drd 6 7T o

() @bt 4% ¥ L2 5%
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Table 5. Composition of basal diet (trial 3)

Ingredient %
% % & Ground yellow corn 70.8
=~ & #4 Soybean meal (44%) 20.0
4. % Fish meal (60%) 25
# A4 Wheat bran 3.0
~ 7 Soybean ail 1.0
% % % Limestone 0.8
#ipe = 4% Dicalcium phosphate 1.0
& Sat 0.4
4 % 3p4L% 1 Vitamin premix?t 0.08
T4 7 AE %] *Mineral premix® 0.08
L-#g eps-# e L-Lysine-HCI 0.17
DL-? zi'=ft DL-Methionine 0.04
L-#5 = %% L-Threonine 0.05
F it 24 Choline-Cl 0.05
. 100.00
3+ ¥ i@ Calculated values
K ic o /27 ME, kealkg 3250
f2 39 & > % Crudeprotein, % 16.5
s 75 9% 5 O Crudefat, % 4.3
Fe 4k 2 > % Crude fiber, % 3.43
4% » 9 Calcium, % 0.65
¥ 41 * g > % Available phosphorus, % 0.35
Hreps 0 % Lysine % 1.0
v EivREL 0 % Methionine, % 0.65
27 Mefg > % Threonine, % 0.7
¢ Mefg » % Tryptophan, % 0.2
& 47 & Analyzed values
f2 39 & > % Crude protein, % 17.0
Je 75 9% 5 O Crudefat, % 3.8

g o A e -l % A96001U; ‘a4 % D3, 1,6001U; 22 % E 321U; a4 % K;,32mg; ‘a4 % B, 1.2mg; &
4 % By4mg, 24 2% Be,02mg; 22 % B, 004mg; #ékfc,20mg; Lpi @, 128mg;, £ #,08mg 2 4+ %,0.16
mg °

Provide per kilogram diet: vitamin A, 9,600 |U; vitamin D3, 1,600 IU; vitamin E, 32 1U, vitamin K3, 3.2 mg; vitamin By, 1.2 mg;
vitamin B,, 4 mg; vitamin B, 0.2 mg; vitamin Bi,, 0.04 mg; niacin, 20 mg; pantothenate, 12.8 mg; folate, 0.8 mg; bictin, 0.16
mg.

25 o Téﬂﬁvﬁ%c 4%, 120 mg; 4&, 32 mg; 4%,80 mg; 4F,16 mg; 75, 0.24 mg; 45, 0.24 mg; #,0.8mg -

2Provide per kllogram diet: Fe, 120 mg; Mn, 32 mg; Zn, 80 mg; Cu, 16 mg; Se, 0.24 mg; Co, 0.24 mg; |, 0.8 mg.
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Table 6. Fatty acid composition of experimental diet (trial 3)

5 f $H ke ¢ R R

ltem Control Chinese-made' Dutch-made’

e %

Fatty acid, %
C16:.0 19.50 15.91 14.30
C18:0 6.86 5.50 5.25
Ci18:1 27.83 24.72 25.20
C18:2 9c, 12¢- 42.98 42.12 42.85
C18:2 9c,11t- - 3.73 4.09
C18:2 10t, 12¢c- - 3.76 4.05
C18:2 9c,11c-/10c, 12¢- - 0.70 0.60
C18:2 ot, 11t-/10t, 12t- - 0.63 0.53
C18:3 9c, 12c, 15¢- 2.84 2.95 3.13

Totd 100.00 100.00 100.00

e 0.9% TR L o

10.9% CLA added.
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ﬁﬁﬂﬁ%?%@#1%@~$%~§ﬂ£%“ﬁé%§%?$
Bt gt ¥ 453 (NRC,1985) - sk R & s T £ ¢ » iz &
FOERICEAK N BRBEERAE SR e AR LR E >
AL 2 THIpHEF p AR S ER Y F R B Ek AR
R TR E e gy LR X Beq R AR
e pld KB E p AR G RT3 pRE REF o BREHRR A S
fEE s Az A F PRl ik (Lean-Meater series 11, Renco Co., North
Minneapolis, MN. USA)R| 2 # gt 5w ~ 7 4 H 2 F ~ Rfs 4 F 2

RS FEF P R BB F R TR p 2T
= 5:00 a4 w 0 B E - B L AR L RS 10 mL o
750 x g g 10 A4 0 A FA 0 R 0 IR SR M AR

PR ML Y i S
(z) #hss 17

fFidse— Z R TIRP & > jF

] ,/_LL»;‘LAJ\*{[

Rk T E iy o B T 2 35 iE (Least squares means) # ot 2 0 7]

o Ft A 47k su(Statistical Analysis System; SAS, 2000) & 4 #8012

— LA M B0 42 5 (General Linear Model Procedure, GLM):i& 7 5e3t &

¥5 o e A2 o7 kg % (P<0.05) » B B | T3 T3 o p| 1 AT
B2 AR o
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(<) 2 EHi

i e CLAM S T 4 L 2 B4
FEENE%Y 142 28 2 ME Ll e B k¥ 4 £ 00-14-14-28
2028 pR2T3I5pRHE 5 PR EE AP g f
ELRCR A A
(=) & ¥

G Fl CLAHW T RBHREEH 2 BTk 7977 - R
ARG PR AT LR
(2) #% b5k

G 4 CLASP T B B S % B 2 B %ok 8957 -
PR RE%E 0142 28 P2 % ~ T #F 2 B s RS h R A
g2 AP ERZ TEHFNER LR akF AR o014
14-28 2 0-28 P FF » v % w ~ T 4 F 2. B ~ {8 ~ ki Ejg s L
BEERM A ZgR > PR e aEFLE -

() 58 FHIER

Y Rt CLAHW TR R e FHEBERLPTrd 9
R ENFHRF 28D  ZREREZL G FHER > F e
Faxido

(I) eihzs kR

52 J 4v CLA %3 5 ffrﬂpé‘%xﬂ-/ﬁ fj’\’% FERZ P L0 9
B e FEEOTRERE 280 0 ZHHRLLGFHRAY REFIRR &
FReFFmlELR o

=y

B =

('}‘ ) ,ﬂ'_ /i;kk,ﬁ;] I PE] Bﬁﬁé/& )i
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£ P 7 *¢ CLA ooyl et pRERL Y
drd QT o R EERS 280 0 zHEE L R AP AR
Lk R ¥ MY CLA s B2 34 h ¥+ T % (P<0.0D) -
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Table 7. Effect of dietary conjugated linoleic acid on growth performance and market price

of pigs during late-finishing period (trial 1)

CLA x4 & %
|

R Dietary CLA added, % PiE
Item 0 0.3 0.9 SEM P-value
e T
Body weight, kg
initial 90.0 90.1 89.2 2.75 0.95
day 14 102.0 101.5 99.8 2.92 0.77
day 28 1111 111.4 109.1 3.86 0.83
I ias PHE 2
Average daily gain, kg
day 0-14 0.830 0.807 0.758 0.12 0.93
day 14-28 0.602 0.636 0.664 0.08 0.90
day 0-28 0.716 0.722 0.711 0.09 1.00
#peflag o o9
Daily feed intake, kg
day 0-14 2.49 2.30 2.32 0.13 0.71
day 14-28 2.32 2.46 2.37 0.07 0.90
day 0-28 241 2.38 2.35 0.08 0.89
L3k a
Feed/ gain
day 0-14 3.02 2.87 3.14 0.34 0.89
day 14-28 3.91 3.89 3.61 0.36 0.85
day 0-28 3.40 3.32 3.34 0.33 0.99
g% /o
Market price, NTD/kg 67.4 67.6 67.5 0.42 0.97
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Table 8. Effect of dietary conjugated linoleic acid on backfat thickness of pigs during

late-finishing period (trial 1)

CLA‘}?F%:‘E_ » %o

%P Dietary CLA added, % PiE
Item 0 0.3 0.9 SEM  P-value
Yo T HERER > OB
4,5th rib backfat thickness, mm
day O 14.2 14.0 13.2 0.59 0.64
day 14 14.8 15.3 155 0.95 0.59
day 28 20.8 18.8 18.0 1.75 0.60
day 14-0 0.7 1.3 2.3 0.83 0.40
day 28-14 6.0 3.6 25 1.83 0.42
day 28-0 6.7 4.9 4.8 1.42 0.61
fe PHEAFRER > OB
Last rib backfat thickness, mm
day O 13.3 14.8 12.7 0.41 0.53
day 14 13.0 11.8 11.8 0.92 0.89
day 28 16.3 13.8 13.8 1.24 0.57
day 14-0 -0.3 -3.1 -0.8 1.64 0.54
day 28-14 3.3 4.7 2.0 1.30 0.43
day 28-0 3.0 1.6 1.2 1.19 0.55
o fs A P B R 0 &
Last lumbar backfat thickness, mm
day O 13.7 14.2 14.2 0.75 0.85
day 14 14.2 14.9 14.3 0.63 0.60
day 28 15.2 164 15.7 0.86 0.87
day 14-0 0.5 0.7 0.2 0.56 0.83
day 28-14 1.0 1.6 1.3 0.61 0.84
day 28-0 15 2.2 15 0.29 0.22
T ER R
Average backfat thickness, mm
day O 13.7 14.3 13.3 0.65 0.79
day 14 14.0 14.0 14.0 0.72 0.84
day 28 174 17.3 15.8 1.12 0.78
day 14-0 0.3 -0.4 0.6 0.85 0.78
day 28-14 34 3.3 19 1.07 0.58
day 28-0 3.7 2.9 25 0.66 0.45
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Table 9. Effect of dietary conjugated linoleic acid on serum metabolite concentrations of
pigs during late-finishing period (trial 1)

CLA‘}?F%:‘E_ » %o

R Dietary CLA added, % P&
ltem 0 0.3 0.9 SEM P-value
FE M F/

Glucose, mg/dL 92.3 86.3 83.5 11.57 0.81
FEE 0 F s /dL

Urea nitrogen, mg/dL 22.8 33.2 30.0 2.66 0.13
2Lfig 1 #9952 > pmol/L

Non-esterified fatty acid, pmol/L 117.0% 724> 5345 448 <0.01

e RT3 0 L BE¥ (P<00L)-
#¢\/alues in the same row with different superscript | etters were significantly different (P < 0.01).
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=)

Table 10. Effect of dietary conjugated linoleic acid on market price and backfat
thickness of finishing pigs in Baihe commercial pig farm (trial 2)

i ke P
Item Control 0.3% CLA SEM P-value
Gt op# X

Marketed age, days 195 185

PR E > T

Marketed weight, kg 113.7 108.3 2.40 0.14
o T HENER > oL

4.5th rib backfat thickness, mm* 17.4 17.5 1.00 0.94
Bfs B FhaR o o8

Last rib backfat thickness, mm® 16.0 15.4 1.37 0.76
LSRR 0 o BT

Last lumbar backfat thickness, mm* 15.8 15.7 1.02 0.94
Ty ER o AR

Average backfat thickness, mm* 16.4 16.2 1.07 0.90
&%~/

Market price, NTD/kg 63.9 67.0 0.50 <0.01
Mo /T

Overall daily market price, NTD/kg 64.2° 68.2*

LHEMBEE L /o7 2

Difference, NTD/kg? -0.34 -1.22 0.50 0.24

YHer 1 1002 THE SRR -
'Adjusted to 100 kg body weight basis.
PE SRR L

?Difference between market price and overall daily market price.

32004281 26p o
3August 26, 2004.
200481 9p -
“August 9, 2004.
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Z k=
(-) 2 &M

Glir? 4 d b kR CLA $#% T 5/ & 4 £ i 2 B 5840 4
1197 o2 R ARME 2 Tk pH £ 2 4
EOp AR SRR R ek o & AU B

(=) #75R

P e B ok CLA W T e #7952 3 80k
124757 o %% 02 28Pp 2 % ~ T HHF 2B ~Afg ¥ 2

BUSEZ A ERE THFER > ARl e T alF AR o L4
i ;‘7"]&4\:% fekim CLA v FF My ~T ¥ F 2FF95EP<
0.01)%2 T3a% 5y 5 R (P<0.05) 42 15k » ¥ A 6 CLA R R ¥ £
2 o
(2) =79 FHER

Y G P RRCLA S T U R EL T S RERLY
Hhri 13477 c A NRHRE 28 p P FYUBHREZ L FHRAY 5§
VEER » LRI ENFALR -
() iz R A

Gy R d P KR CLAFY TR EL FREF RAZF
Fird 13977 - F L% 8P 2 EFL e FHRAY R F
FOER LA leMENELR o
() s 2 12 ik &

Y e 2 e kR CLA #9575 (8 7% & o - 2bg 1 P kiR
B 2o BB e & 13 5o o AT A %k CLA B ¥ 3 "8 i 507
it stk R(P<001) * s A CLARF g ¥ L B o
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Table 11. Effect of different sources of conjugated linoleic acid on growth performance
of pigs during late-finishing period (trial 3)

7 f #REe  CREWT FERT PiE
Item Control Chinese- Dutch- SEM  P-value
made’ made’

BiofdE > o7

Initial body weight, kg 98.1 101.3 102.1 1.39 0.11
EEEE O

Final body weight, kg 118.3 121.2 123.1 1.64 0.13
Tz peE > o9

Average daily gain, kg 0.721 0.710 0.748 0.03 0.63
Fptopag s o2

Daily feed intake, kg 2.48 2.49 2.64 - -
LI £ 2

Feed/gain? 3.45 351 353 - -
e 0.9% TR L o
10.9% CLA added.

2 AT L AR e a B(A B E E R AP GR) BRI A o
%Feed intake was measured on treatment basis (not on pen basis), not allowed for statistical analysis.
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Table 12. Effect of different sources of conjugated linoleic acid on backfat thickness of pigs

during late-finishing period (trial 3)

7 7 e R FEEt PiE
Item Control  Chinese- Dutch- SEM  P-value
made’ made’
fo T HENER > OB
4,5th rib backfat thickness, mm
B 4o initial 18.3 21.3 20.6 1.13 0.16
24 fina 25.6 23.2 21.1 1.48 0.11
1 % difference 73" 1.9° 055 116 <001
hfs M E A ER R
Last rib backfat thickness, mm
B 4 initial 15.2 17.6 14.7 0.91 0.07
24 fina 18.2 18.9 16.5 1.09 0.29
# 2 difference 3.0 1.3 1.8 1.35 0.66
(S B E B R > R
Last lumbar backfat thickness, mm
B 4 initial 17.1 18.8 184 0.65 0.17
24 fina 18.5 19.1 18.2 0.66 0.59
# 2 difference 1.4 0.3 -0.3 0.96 0.48
TaF kR o R
Average backfat thickness, mm
B 42 initial 16.9 19.2 17.9 0.68 0.06
24 fina 20.8 20.4 18.6 0.92 0.22
% 3 difference 3.9° 1.2° 07° 093 004
e 0.9% TR L o
10.9% CLA added.

PPl FlE T A B F 2 0 4 B iREEFE (P<00L)-
B Values in the same row with different superscript letters were significantly different (P < 0.01).
P TR A P E A 0 LBKF (P<005)-
®\Valuesin the same row with different superscript | etters were significantly different (P < 0.05).
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Table 13. Effect of different sources of conjugated linoleic acid on serum metabolite
concentrations of pigs during late-finishing period (trial 3)

7 P #re SEANLT FEE’ PiE
Item Control  Chinese- Dutch- SEM P-value
made’ made’
354 % /dl
Glucose, mg/dL 77.4 75.3 81.9 5.10 0.67
PREF 0 E s /dL
Urea nitrogen, mg/dL 38.8 40.5 41.7 2.90 0.78
2Lfig v # 95A2 > pmol/L
Non-esterified fatty acid, umol/L 148.2° 85.5" 69.8"° 6.97 <0.01
e 0.9% TR L o
10.9% CLA added.

P FHEpET A P32 0 LB EF (P<00L) -
® Valuesin the same row with different superscript letters were significantly different (P<<0.01).
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W7 o &Y G CLAHST T sl TR p £

PARRIEZ Al * »aF s T AR FR L F% =7 o h D
Al kRACLAR TR RLL THrpHE YaFpd-
e A CLAHRLZ 4 £ a2 B8 4
(Dugan et al., 1997 ; Dunshea et al., 1998 ; Cook et al., 1998 ;
Thiel-Cooper et al., 2001 ; Ostrowska et al., 1999) - Dugan €t al. (1997)
o &R ET CLA ¢ MeRa g RaTms pide>a
AR R F T 2 R e PAKEFLER o R
(1998)45 ! > 4k 4 CLA f7% § 2. T 355 p 5 € § #f 4v 2 48% - Cook et
al. (1998)Rl4ph » CLA " 117 s & 3#% % 01 401 2 Tio5 p H &
2 &4 @ £ o Thiel- Cooper et al. (2001)% . » T35 p M€ € T ¥
for? CLA R Z 34rm TMM2Z 34 o 2 &ééﬁe‘%%ﬁﬁfyiﬂ:
¥ CLA #>vT3op # & 2 4l 8 £ 7 desleandrd|m g -
2 PR SERLE -

«.__

E/‘L‘

» Dunshea et al.

@?\5

Ostrowskaet al. (1999)4, 1 » CLA 82 % € 3 4 75 & &2 4 Eig %
g L H A s o ¥ AR F AN gm w3 0 H R 4e 2 s
BAEE  c Hu T F R Y 7 e CLA #3441 % 2% § o]
tgy & 2_ :2 & (Dugan et al., 1997; Thiel-Cooper et al., 2001) > = O’Quinn

et al.(1998) 2 I > £ I * s ¥ om e L o

4

P At CLAHRE A L a2 25 7 i £ 3 CLA 2 54
B2 ARA X Bic2 B e 23R4 "R Bk ST A v i3 1 3 2% (Bee
2001 ; Dugan et al., 1997 ; Ramsay et al., 2001 ; Ostrowska et al., 1999) »
A A X Be £ 4 > 29-87 = (Dugan et al., 1997 ; Eggert et al., 2001 ;
Ramsay et al., 2001 ; Wiegand et al., 2002) - & 2% 2. P (a3
o ART CLA 2038 % o & ﬁ“,z‘]‘ 4 0.3 & 0.9% CLA » 4 4> 28
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% (90-100 kg 2+ 100-120 kg) > & ¥ CLA ¥4 £ M5 2 2557 P &g o
iR CLA e BIRE - GPIRE PR ™ » Laandp &4 2702

FIEP Rk o

¥ “t > Thiel-Cooper et al. (2001) % >t 285 B 418 2. o & ¥ > CLA
e b2 TioE p R LR PR S E g EMOFr IR oo AT YRR
G- P BN AL AP RS ET A M R TeEp
HE e Fafme CLA G4 2 3 4em 5 Bl FrdlIh g > @ 308
CECEE = i\g—gj » R gL F CLA e @ 2 4cdm M%ft%i\‘g’%c ;
RPIELAADPT R ETE-BEPFRFAER CLAY A At E T

B i\‘éﬁiu‘z%v )T AR A A R R

S A AR

& ® % 4 CLA '3 ] B(DeLany et al., 1999; Park et al., 1997 ;
West et al., 1998) %2 7 & (Dugan et al., 1997)%8 %5 7 & 2. »c % & iT ¢ &
FHF o AT K=Y Ay 4 09%7 B kB2 CLA 7 B F
FRMpELYe T B F2ZFFER(P<00D)2 Ti5% P E R (P<
0.05)z_ 3 4etg B - #F%k - ¢ > CLA ¥ " ER2Z BT AP kg &
WRZE AR O MUV RERE LR E AL R G B o FE k- P AT
TREIBORBEAREL  RER= E‘J}_%"Safg’« FoR%k- P Y
o B 100 kgRE & P2 T 39% o B R sk = ¥ 122 % (14 mm
V.s. 18 mm) » Azain (2003)4p ! > 4R A 3 CLA it %0 3t 100 kg #8
EREFGER A 23mm4%%4%%§’?587‘e’f£§ﬂb P B R o] 20 mm
FLRaEEF2LRE o m CLA $H#w 2 B o2 P8R < b2
= %iﬂz (Tischendorf et al., 2002) - ¥ ¢t » xR — & EJE %2 2 B R HR
WHZ H P(6FFvs 165) + T MARGRER R 0 &
Wek- ¢ oo A A4 CLA ik o 3 WA B R 2 AR o

A %= o CLA 4 5 R4z g Tase 7T ¢
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Rz FqERZ2TEFRERTHEFLE 7w dd 3 CLA #7575
B R 2 BRI 2L > g (e o Thiel-Cooper et al. (2001) if 2 4 7
4r 0.12-1.0% CLA % # #tp % (P<0.05)% -+ o F ez # %3 B B > 18
eI E M EMU(P=007)% - e F AR R RS F R K
SR T R RIAEFRE -

Y Hhe CLAHREF A2 B8 7 i £ 3] CLA 2 i
e g o A4 X #icE CLA KRR B2588 - 4 3% l)}?iﬁ;‘@m/‘j‘ g AL
2% (Dugan et al., 1997 ; Eggert et al., 2001 ; Ramsay €t al., 2001 ;
Wiegand et al., 2002 ; Tischendorf et al., 2002) » 4% &= Hcfie £ > £ 3%
29-87 = (Dugan et al., 1997; Eggert et al., 2001 ; Ostrowska et al., 1999 ;
Ramsay et al., 2001 ; Wiegand et al., 2002) - @ #5k = # & ® 7k 4
0.9% CLA » 44 28 < (100-120 kg) » CLA % %3 5 & 2§ 55 (0 2R
kg oo

Trans-10, cis-12 CLA it &g % 3 '8 Mt & % g3 w2 PPAR-y %
SREBP-1c 22 mRNA % > " Mg & o g iplmiz 2 3 4 2 & it
(Brandebourg and Hu, 2005) » *% i< SCD (Park et al., 2000) %2 LPL (Park
et al., 1997, 1999)/& 1+ » F|pt st "F K L4875 7 £ 0 v A&k Cis9,
trans-11 CLA 7 & p| 4 ¢ 3 % - Rahman et al. (2001)*>* + & &+ %
de = faH b g A FE R AL A A B kR CLA 2% F RS &
CLA ¥ 8 ¥ 5 " M~ BN 5RY Bl e 7 £ - Terpstraet al. (2002)
% Javadi et al. (2004)% 3 » P5drrn ARe P AL fin ] CLA & F 5 % )
B 7 £ o MY RS- @ Mg st CLA R% = 6 * 2%
g ispe ] CLA 2 P3P s Afa 3] CLA & 7 F kiR CLA »
H ¢ cis9, trans1l 2 trans-10, cis-12 CLA #7ik vt Gi4p (% 3)o = f&
TR RBCLA YR EFF W TRy~ % ¥ 2 FH75R(P<0.01)
2 T yad g B R (P<0.05)2 3 e 15 & 0 B om Pg 953 5N (PEAR R L Vs,
PRELT R ) 0 W R E o
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g e Tl AR EMAEN G ot PRI R LR

B MR I A5 R G SART AR R A

GOEEOMLER L E e B oH e TP TE ML T AR R > B 4o Rop 2 B 4
TRV GG 2 WA > T R4k CLA 2 &

FREZEGH  FE LA LB R -

EAFRS
‘.;.

AETP RS- 27 o e T g AL G ARE CLA
AL PP AR R B LI RILEH i RFAREFLE
floids- 22 ¢ e B0 &%= 7 BHERHELT L0
Ao AR AR T CLA 250 3 8 5 47 > &40 4 CLA 4o
2B TR RE AR HBEN TR LB o AT Y L
AABF 2% VB R A RS BET AR BREL
REAS D PH AR DL DA HT o UREE A
CLA 2z 3z% -

H AT HRAHY e CLA & & oy v i 3 4 3t
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g %5 (intramuscular fat, IMF) 2 ] (Dugan et al., 1999) - #& B 2. ¥~ *3
o R LT AR AR ERE A TR FAEF P ERSAHRBE
TEeR 2 F e &MY Ppde CLA R 4e 75 B £ (longissimus)
2.+ 12 7 % 4 #ic(marbling score) - % Averette-Gatlin et al. (2002a)3F
29 5407 188%; @ f Duganetal., (1997)3F 2 @ > P34 7 11.3
0p o
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CLA 2 SR HRES ] REF PRI RGP E ¥ 72
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—ENAGERE RIS ¢ CLA €48 3

w % 5 % e (Clément et al., 2002 ; Roche et al., 2002) » *% § % it
(Tsuboyama-Kasaoka et al., 2000 ; Roche et al., 2002) » % #5954 7 & %
(lipodystrophy) (Clément et al., 2002 ; Tsuboyama-Kasaoka et al.,
2000) - Ryder et al. (2001)7¢ R > 4k 4"~ & 7 CLA z &% > Pt T

R R

I R FREYIRR

AT R - 2 29 o MY i d CLA $9 T SR &
PAREF ORAANF2ZPE > & Azain e al. (2000) - Ramsay et al.
(2001) 2 Stangl et al. (1999) 2 %% - & o &% fE § kA E B
B ONAMP SR TR RRF G RN F9 FRAES R
4’M@%@mﬂ&§ﬂéiﬁii}ﬁ?@ﬁ’zaipﬁé =
BOFHAEF o FP o T EEET CLA TR PR L2
%Tigi«ﬁ«;, > Park et al. (1997)47 &1 » CLA | BH 3¢ F# 8 2
Ep Rt M2 B R o

alN

%nh)

IR s ERMR R ) 9

AEF R = ¢ o AR 4 CLA PR FR " MT LR
Wk i NEFA JER - 2 g% - ¢ 0 B NEFA JkR%E CLA
‘/',"'F‘t;{iii“g{%trﬁ BEF Mo F¢ NEFA S 9 J #gip! E'L‘«“‘ Y
i F 5 HSL -k j##1 & # (Yamasaki etal., 2000) - 3+ % 4= 7 45 &1 » CLA
fo'F Mg 2 £ (Parketal, 1997 ; West et al., 1998) > 7= &t "% i< v
¢ P E £ (Sugano et al., 1998) » "k iAv iz f R o #5447
2 %0 T LD 3 CLA Hi4e 7 Ry isimie R (T STELR > F)

E
T
eHd Fide CLA % i i ? NEFA BER2Z G573 4% o 45
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SR IARL L AR BB AR F Lo 6 R 5k ? NEFA £2 %
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Effect of Dietary Conjugated Linoleic Acid on Growth
Performance and Backfat Thickness of Pigs During
Late-Finisning Period

Ho-Ming Lin

Abstract

Three trials were conducted to determine whether supplementing
low level of CLA in diet in a short time could reduce backfat thickness,
and improve growth performance of pigs during late-finishing period. In
trial | and T, 18 and 48 late-finishing pigs (about 90 and 100 kg), were
divided into three treatments and fed diets supplemented 0O, 0.3, or 0.9%
CLA, and 0 or 0.9% two sources of CLA for 4 weeks, respectively.
Weight gain, feed intake, feed efficiency, and backfat thickness between 4,
5th rib, last rib and last lumbar were measured ultrasoundly. Blood
samples were obtained before feeding at the end of each trial. Serum
glucose, urea nitrogen, and non-esterified fatty acid (NEFA) were
analyzed. Trial II was conducted in commercial pig farm. 80 pigs (about
90 kg) were divided into two treatments and fed diets supplemented O or
0.3% CLA for 4 weeks. Backfat thickness of 10 pigs each treatment was
measured ultrasoundly at the end of trial. Market price of pigs was
recorded in trial | andII. Results shown that dietary CLA decreased
(P<0.01) serum NEFA concentrations of pigs in trial | and I, and the
effect of 0.9% group was greater (P<0.01) than that of 0.3% group in trial
|. Dietary CLA decreased (P<0.01) backfat thickness between 4, 5th rib
in trial II. There was no effect of dietary CLA on the growth
performance and other measurements of pigs in all the trials. The results
suggest that supplementing 0.9% CLA in diet for 4 weeks may not affect
the growth performance while decrease backfat thickness of pigs,
especially in barrows, during late-finishing period.

Key Words: Conjugated linoleic acid, Growth performance, Backfat
thickness, Late-finishing period, Pigs
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fatty acid methyl esters and dimethylacetals from lipids
with boron fluoride-methanol. J. Lipid Res. 5:600-608.
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Table 14. Two different methods for determining fatty acid composition of conjugated

linoleic acid
£ I i
conjugated linoleic acid
P RE el Tt
R Chinese-made Dutch-made
ltem BF3 i L fibF % BF3  fibF %
E;l B;‘;—jt'] ;\: ;%};%’B;E;l Bj%ﬁj/; ;%};%’B;E;l B;‘;ﬁj/; 2] i"ﬁ;l
Fat form Free fatty acid Free fatty acid methyl ester
PaiRc 0 %
Fatty acid, %
C16:0 4.61 5.30 6.92 6.85
C18:.0 155 2.67 4.15 5.07
ci8:1 11.60 11.61 27.66 26.46
C18:2 9c,12¢- 1.05 111 0.74 0.91
C18:2 9c,11t- 38.16 25.21 29.00 19.96
C18:2 10t,12c- 38.31 24.49 29.31 17.95
C18:2 9c,11¢-/10c,12¢c- 2.08 19.21 0.63 14.81
C18:2 9t,11t-/10t,12t- 2.64 10.42 1.61 8.02
&2+ Totd 100.00 100.00 100.00 100.00
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Table 15. Two different methods for determining fatty acid composition of experimental diet (trial 1)

CLA x4 & %
Dietary CLA added, %

%P 0 03 0.9

Item BFsi2 ¢ fad i I FEET BFs % o iRk i

R Y%

Fatty acid, %
C16:0 19.29 18.69 18.59 18.23 18.01 17.02 16.39 16.60
C18:0 7.38 8.37 7.10 7.07 8.19 6.48 6.46 7.71
ci18:1 29.28 30.50 28.43 28.11 29.25 26.54 25.87 27.83
C18:2 9c,12¢ 41.89 40.66 39.93 38.56 38.38 35.56 33.18 35.07
C18:2 9c, 11t- . . 1.83 2.78 1.46 591 7.20 3.86
C18:2 10t12c- . . 1.84 2.74 1.37 5.93 7.55 3.81
C18:2 9¢,11c-/10c,12c- . . 0.10 0.53 0.91 0.32 0.86 2.01
C18:2 ot 11t-/10t, 12t . . 0.13 . 0.60 0.41 0.77 1.45
C18:3 9c,12¢,15¢- 2.15 1.79 2.05 1.97 1.82 1.82 1.71 1.65

&3+ Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Linh BFsi2 )17 2 CLA Fpippt e s k3b g o

77



7 16. S fAF o 2 E Pl EERKRAEY AR S (GR%R D)
Table 16. Two different methods for determining fatty acid composition of experimental diet (trial 3)

ke R FRE

7 B control Chinese-made' Dutch-made’

Item BF3;: ¢ figd i #+E@° BF3:Z ik FE@®° BR3¢ fipd

A Y

Fatty acid, %
C16:0 19.50 17.23 17.25 15.91 14.97 16.93 14.30 14.33
C18:0 6.86 7.66 6.37 5.50 6.21 5.94 5.25 6.23
Ci18:1 27.83 25.48 27.80 24.72 23.66 25.02 25.20 24.88
C18:2 9c,12¢- 42.98 46.35 35.43 42.12 43.31 35.74 42.85 42.93
C18:2 9c,11t- - - 5.18 3.73 3.10 6.59 4.09 3.02
C18:2 10t,12¢c- - - 5.23 3.76 3.04 6.62 4.05 2.89
C18:2 9c,11¢-/10c,12¢- - - 0.11 0.70 1.40 0.36 0.60 141
C18:2 ot,11t-/10t,12t- - - 0.29 0.63 0.99 0.46 0.53 1.08
C18:3 9c,12¢,15¢- 2.84 3.29 2.33 2.95 3.32 2.35 3.13 3.22

&2+ Totd 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

i e 0.9% 45 & R o

ik p BFsi2 pl17 2. CLA "y vpft e k35 o
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3 2 /,% : Washko, M. E., and E. W. Rice. 1961. Determination of
glucose by an improved enzymatic procedure. Clin. Chem.

7:542-545.

B

RIL:§ FHEYT 5 HF 1 pr(dlucose oxidase, GOD) ¥ i+ £ 4 § § #
f& (gluconic acid) 2 i ¥ it @ (H)Op) - HO, 5 i 3 1 fi=
(peroxidase) it » #-:R i ik o-Dianisidine (& ¢ )i % 5 3 - A
o-Dianisidine (#:¢ ) » B F L mpcF 7,3 { T hpEd (%
d)e it w Ak BITAE BAONMB Tk R FE ML E

I E AR LIRE R R T2 o

H AL P~ 40 pL o2 & e F AR R (1.0 mg/mL in 0.1%
benzoic acid) *z » & ¢ ¢ 5 3 B kAL 1mL -
2. 4t~ 2mL 7 5 #4172 2 (GAGO-20, Sigma Chemical Co.,
S. Louis, MO. U.SA.) 2 4 » 2 £355 o
3 B I7TCTkip 3044578 0 4 r 2mL 12 N HySO4 4% 1k H
FRg e
4. @ F kgt d At R 40 nm P ek kB o Vo '}%ﬁir‘:}

HERERVELFY FEBIE -
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WA A s A F § R R R R

%>+ = /I% : Marsh, W. H., B. Fingerhut, and H. Miller. 1965. Automated
and manual direct methods for the determination of blood
urea. Clin. Chem. 11:624-627.

RIL MY 2 RENREERT § E 42 diacetyl monoxime 2 #
%Jﬁwl%%”ﬁ#’f é__;f%’\iﬁ;ai;%ﬁ?&l; ’Tgé\:ﬁg LF%
o Ak k Bt 520nmipl ek Y ik F AR -

@#4 0 1 Acidreagent : >+ 100mL 2 3+ k¢ > 4cx 8mL H,SO, 0 1

mL 85% orthophosphoric acid 2 1 mL acid FeCl;

2. Acid FeClz solution: ** 100 mL 5% (w/v) FeClz ;2% @ 4c » 1
mL H,SO,

3. Stock diacetyl monoxime (DAM) solution : 2.5 % (w/v)
2,3-butanedione-2-oxime in water

4. Stock thiosemicarbazide (TSC) solution : 0.25% (w/v) TSC in
water

5. Color reagent: »+ 30 mL acid reagent # 4c » 20 mL 2 33
k> 2mL 2.5% DAM % 0.5 mL 0.25% TSC /% %

6. Trichloracetic acid: 10% (w/v) agueous solution.

7. Urea standards: -5, 10, 20, 40, 60, 100, and 150 mg /%
F oom3 pF ok 1 100 mL

=

02mb e jF e der Iml 2 g5k 2 1ml 10%
trichloracetic acid -

RE&EE3 Sy 10 48 ©

B~ R 0.2mL 4~ 3 mL color reagent -

3 100°C ¥ "Rig 20 & 4&fs > 3t r Aok ks : R o
@ % A sksk Rt £ 520 nm p) 7k Gk E o

# 9% -

o~ 0N
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i 5. R F T2 R Tk Y RFHLR AR 2

PR /I% : Ko, H., and M. E. Royer. 1967. A submicromolar assay for

YL

A

# 9%

nonpolar acids in plasma and depot fat. Anal. Biochem.
20:205-214.

fI* £ 5 f(isopropyl alcohol) 2 & = (heptane) % B~ i ¢ #5397
fa» w7 A3 3 i 4e(tetrabutylammonium hydroxide)iF £ %5

Wk o i@ % 34 4 5 ik (thymolphthalein) e & 5 % % Bh2 4, 7 A o

1. Heptane

2. Acetone

3. Isopropanol

4. 0.01 % thymol phthalein in heptane-acetone (10:1, v/v)

5. 0.01 N tetrabutylammonium hydroxide (TBAH) in isopropanol
6. Stock standard solution: 20 neq oleic acid/uL heptane

1 204mL oy B> 15mL 5 2838 g -

2. v~ 3 mL extraction mix (40/10/1, v/vlv, isopropyl alcohol/
heptane/1.0 N H,SO,4) > 1 mL heptane > 2 2.6 mL -k -

3. 14 vortex rotary shaker 7R E(F5 P m R Fiem+
B k2w T RE S TR ) o

4, B IR RIRURAIFFEHDL o

5. w1 mlL b AR i@ 517 0 4o 0.1 mb 47 A

v TBAH if 2.2 RS ES -
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ACC
ACF
ACO
BAT
CEA
CLA
CPT
DMBA
FABP
FAS
GLUT4
HAA
HDL
HSL

IL

IMF
1Q

LA
LDL
LPL
LXR
NEFA
PGE;
PPAR
PRRSV
SCD
SREBP
TNF
TVA
UucpP
VLDL
WAT

b BB L

4
Eci s

acetyl-CoA carboxylase

aberrant crypt foci

acyl-CoA oxidase

brown adipose tissue

conjugated eicosadienoic acid

conjugated linoleic acid

carnitine palmitoyltransferase
7,12-dimethylbenz|[a] anthracene

fatty acid binding protein

fatty acid synthase

glucose transporter protein 4

heterocyclic aromatic amine

high density lipoprotein
hormone-sensitive lipase

interleukin

intramuscular fat
2-amino-3-methylimidazo[4,5-f]quinoline
linoleic acid

low density lipoprotein

lipoprotein lipase

liver X receptor

non-esterified fatty acid

prostaglandin E;

peroxisome proliferators-activated receptor
porcine reproductive and respiratory syndrome virus
stearoyl-CoA desaturase

sterol regulatory element-binding protein
tumor necrosis factor

trans-vaccenic acid; trans-11-octadecenoic acid
uncoupling protein

very low density lipoprotein

white adipose tissue
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