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Abstract

Conjugated linoleic acid (CLA) is a representative functional fatty acid present naturally in
milk and dairy products derived from ruminants, and it has been reported to exert various
biological effects, such as anti-obesity, anti-inflammatory, immunomodulatory, and meta-
bolic regulatory effects. CLA is a group of positional and geometric isomers of linoleic acid,
among which cis-9, trans-11 CLA and trans-10, cis-12 CLA are recognized as the major
biologically active isomers. In dairy science, extensive research has been focused on the
biosynthesis of CLA, strategies to enhance its content in milk and dairy products, and its
contribution to the functional quality of dairy foods. With the rapid growth of the
companion animal industry, dairy-derived functional components have attracted increasing
attention as novel ingredients for companion animal nutrition and functional pet foods.
However, most studies on CLA have been conducted in ruminants or humans, and
systematic evaluations of its applicability to companion animals from a dairy science
perspective remain limited. This review summarizes the chemical characteristics,
biosynthesis and enrichment strategies, physiological functions, and safety aspects of CLA
on the basis of previous studies in dairy and food science. Furthermore, the potential
application of dairy-derived CLA as a functional ingredient in companion animal feed and
dairy-based products has been discussed, along with future research directions. This review
provides scientific insights into the expanded utilization of functional dairy lipids in
companion animal nutrition.
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Tilo] A MAH = F7bstal QitH1,2]. E3] -7 2 fAIECl o4 7164 A A2 AW
A 24, WY 71 hA, AT A 9 AEEA A ol Weh BEo] Qs A0E By
WA, SEAlE Zot 2ol A A4t FAR 4= ITH3 4]

JHg]=d4Kconjugated linoleic acid, CLA)} El&dXHlinoleic acid)e] YA & 7|5} o]
AAEY Ao, U529 W] s AL 2 L A SRR A 3ol A A4
Eo] $F 2 FAIE AdH o2 A= thEARI 7154 A4l HH5,6]. AAA = 2F 209
< o9 CLA o]aH(isomers)7t EAoh= A& A glo, o] F FHY4Krumenic acid;
cis-9, trans-11 CLA, ¢9,t11-CLA)T} t10,c12-CLA(trans-10, cis-12 CLA)7} A2|&4do] 713
T35t 9 olAME HUET QItHT]. E3] ¢9,t11-CLAE Y 2l AHRAlolA 71 =& vl &
2 EAsh, B FgAel A B U= oAM= H7kE itk

71& Ao =W CLA= AR &4 A4 € oYA] diAar 24, A5 s 242t 19 75
24, AR 2 e a3 5 ookt BEdE Ushlie 0= HarEo] HrH8 9l ol2fdt 715

4402 QI3 CLAE Y& wofld 7 2 fAIRS] 71654 54 FA717] Siet dd X4
BEOE QIAEo] fom, Alg RES B3 F U CLA 3 $X1, I8 374< o83t CLA
3%}, 181 7154 RAE el et b Ede] egEof SirH10-12l.

S, X dielsE ARIY] 543t 4 3 vl e A7 HElol it ARRlA ilo] AA
S7Fokal ok WA Wi V1S U0 E QIAEE Hyko] ABtEA, gt A
o AR IS "ol A #A, AW o, wof e 2 4] A e SRE ST AR
4 E5 IF 240l izt =871 #EA S Qink 5] B EE9 8 AT 1¥skE
Qs mlgk, thAMS A WA A3k WY 7|5 Aot E v A At 22 v A% £AF
F8 F4H Y e B Irh3)

)

ox
g

HRR2 HEEold 7HE £35] Hise Y ¥ A8 F ohve, ¥E B 7L A2
AEH 2, et AP 9 A4S HES efer TR o) Sl Aos dHA Al B9 vid

3} vielne] A% A wsleh sk AR 43 B7M: oleldt BAIZ B sk itk
olo] uteh AR} HAE 2L th FHHS RAT S U 718 A8 HHo] thek Bl
WSS G HopliE A% 5

oleidt 58 o4, s A7l 754 L WelER dgol AestEs At Ae 47
U A By B2 RS gk Wt 9 5H WL Aeds YR Folet HolA

AHRE 34g0] =5 B oY, 7] A AAEE wEEE Akl A8b]of dTiF ez

gkt S48 A9 754o] AIET Qe CLAE ofeist Ui 2l 7154 A4 FolNE AR
23 9 o 7] duo] Hlwd BESH ANE oz, welsE 9% Hokzol 3

7Rs4e] o= ek

ek CLAS) 7Fs4h QREAe] B3t 71E A7 o SRR AR S ER A 9o
32 TS FHOT Syso] Fou|, el RT} 2L vl UAEES O T B8 /i
e JsAE o TR AAH R TR AT v ARl Agolct. MEFRe v
SBI Yoltk 431 2] LAY thit SHS JHAe, 53] weiEe A9 AT 244 it
EH02 Qo) AT o}§ L Tt 28 Z1RNH FRA F Sy Helk mebd 71E s
W oA A7 23S WIS 0] Bs] Hofste] shajske ol ek WAL EAeH7,13]

olej AT THS CLAS WESE Yol H83P/] 91T Bte DAL ok 53] HYsiA|
QIS Culal, 75 AR AEA BE /SRS BARP] FAE 1% P A4E ot
A7E AR Feloin TR AL ANt

s A1E 0} Hololl] CLA%H S 7154 A2 ARE T5 72 QA 4vlE BHoR 09

S RARES] Y 7HAISE 715 dE APV A A e E thRolA it jhd v
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AR GA] FEAE RABH 71710l 24 ASA 0= HFETE HolA, ARREE 9=l ok
A AR A, 1Al A R o5 S83F 18 848 ZRgRit) ofdt He aHT
o], cis-9, trans-11 ©]AH7} QASE ZAS 2= UG8 CLAE= T4 CLA E3E0] Bl ¥
= U0l Hot At 7154 A 22 &8E 7ks4o] k. olEet #HL Ys 715k CLA
ATE 7164 B E AlE LR St b Qo] ARl ey SAE AAR

wEbA 2 FAoAE CLAY 9ekd /447 A2ld 7153 wes] Aefoke b 2AA ¢, o]
gt 71& Ys 9 AEst 2o] At AE 7Rt R R EE JYele] H& 7S vl
2 Grloks bl 23 T4 2tk E5] CLAY] olan 24, ABEld 7|5 2 A E4do] v
EoA oA siAE 4= JeAE FHOE =9E AMsla, 7154 HEEE Ale AEAY &
& 71531 SAE A AAstaA} g,

fl

ik oft o

Conjugated linoleic acid(CLA)S| &}std EM 2 0O|AH

CLAE B4 18718 7= S&udXHC18:2)8] XA 7]o1sHd o|dAAES] 307,
9] olFZF ol A& Q1T conjugated) TERE 2= Aol EXJo|HB]. LuHQl et
cis-9, cis-12 Y] o5 AT 7= HhH, CLAE o|5ddto] 6-141H B4 Afo]of|A] thofd
3o 2 widEEY, 2+ cis E= trans FEHE AL 4 o6l

AA7IA] A E A 20N 2k 20-28F o] CLA olamrt HuE|gl o), YsAlE
2 A=A SH0A 9fu] Q= olar= AIRFACIHHS]. o] F 9,t11-CLA®} t10,c12-CLAZF A
Al CLAS| thF-E-Z AHAsH, 7154 9] S84 oAM= QIAIEIL ItH7l.

c9,t11-CLA= €o] FHgito g Eejnf, §i59] njgol| o3t ExapAAL BE4ad) 317
9] FAR AAAEAY, AW ZFo|A vaccenic acid(C18:1 trans-11)7} 49-desaturase
(stearoyl-CoA desaturase)ll 9Jsf Hgk=]o] /JHTH5]. o] olam= -7 U FAIE W CLAY
oF 70%-90%F AA[h= AL HilEglon, HF, HAXE 9 ARt aujele] Abo] 2
Harslof geH1,9].

Hhd, £10,c12-CLA= iAoz ghego] WAIT, A A} 2483} wE Ag2|g4go] F3igt
o|AME A Slth §9] o] olam= ATAF M A= A E A £ At WHRE o]
o, visEollA I AdE A FATEEAE Hmilk fat depression)¥} A== AR
HUEQItH7,13]. o3t EA0 & 93] t10,c12-CLA= 7154 SHolAE F4 20 avel Z4)
A HALS FAlo] asfjof sh= o]AME B7IEIL SITHAL

CLA o]Am9] e/ ©@<eo] & CLA T ofel, o]4am 24 vl wet 34 g4
+ Zeg HuHE1 Qitt AAE 5% F ClA TFFE A= Z9ol= 9,t11-CLA%}
t10,c12-CLAY] Bl& Zjolof wet AR £4, AF Whe D AL A Hoj|A] Agolet At Hake
HE QIEH8 91, ol2fet M2 Ys 2l CLAE 7154 &A= 283 o, T3t otF S7HERt oyt
olam R4 Aot FaTS AlARITH

slsha] ol CLAE T B8} A9RAko 24 Abslof okt EAS 7Y, 7ks- A% 274
of wet 24 WHyo] WS 4= Qlth 55| 12 A, A kE U F kF 2704 CLAY
Ak} QFgAdo] Aok 4= SloH, ol FAIE 7H B 71548 a4 A& Al 1Esfor & 58%
848 A= QIH12,14].

o|2jgt s}l E4d7} o] AmH e Aol CLAE Yadls 4 7164 AR AN &85
o ¥ o, 71 34, 2191 HF 8 QA B vEEE)ol wet ApEskE o] 2agt
< ugit}. &3] wielsEnt 22 H[§EE: delEEolis BEsE Aolet A4 tiAt EAS
yefsto], CLA olam 24T go] S tieh Boh Just AE7F 8=

rlo 4n

)

¢
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Conjugated linoleic acid(CLA)S| AEtd U 2 -FHE L{
ast M=t

1. U9 OP8S0] Qs CLA gt

1 2 fAEC] E2Acks CLAE 2 Y559 BE9oA doju= vBE A 9] 4t
EZ A viEE ARR dHE gleailt e-2lsdliie-linolenic acid, C18:3) 8t
9] ngE| sl DA BEASHbiohydrogenation) I8 AXH Tt FAE B4
SHEHG). o] oA FEaAke 4 ¢9,t11-CLAR o]A3Hisomerization)=|™, ©]F vaccenic
acid(C18:1 trans-11)E AA FZH 2 F stearic acid(C18:0)F AZ=TH5). o]#et vk H&E
2438} IAoll= Butyrivibrio fibrisolvensg HI5ESE THARH ¥ Algto] Hofske= Ao2 L&A
o, mE 4 T4, W9 pH, AR 24 2 A4 S5 FEjoll wek CLA /8% ol
F/go] A 22k 4= AEH101. 53] B9 W} 74 Hek= ¢9,t11-CLAS} t10,c12-CLAY] Ath
A A Hlgo] P vjA= F8 821os HIEQTHTI

2. MLf Z==oj|re| CLA HMat Z=

H=Qofl A AH CLA ok, 97 W CLAS A3 22 AW 22419 vl gt
1YL ol BAE W9 BEFASE 39 FHAIY vaccenic acide 4 22004
A9-desaturase®] 28-S wo} ¢9,t11-CLAZ ATHCH5]. o] A2E= E3] -7 E A=
W c9,t11-CLA §e 2Hsl= 583 71102 QA g 1 glon, I AFME -6 U
9,t11-CLA9] 60% ol/do] o]zfgt Wl ek Sdff /gty BstiTHol. ol AU
A% a2 55, 49 AYE =, 181 FEEEe AMAY SR gl wet gFE
H=oH7]. oA 5 W CLA & X deEhs 9T o, v59 & tjARRTE oy}
A ZANA Q] A AL HiAF B A 1T 87t ok

3. Alg TES S8 2/ W CLA =t T
S 2 7AW CLA d3e 3717171 1%t 7P Q] AeR2 Ale 282§ Hdo

. 53] FEdlit 9 e-Slediite] 5t A5 oilseeds) B A8 2US Aol BFdhe
o] de] Aol 11l obkd, sfE I, B, RANT 52 ¢ W CLA H vaccenic
acid FFe FH R I7MPPIE Aoz BAuseH12]. Bt ¥ 71N Ak Al s k=
5=0] ARF WHAloll HIs) SR Wl ¢9.t11-CLA &2 S7HI71e 2= dejA Slth of= A4
2A0] i SXAPA T St thEo] B vlAE ik @749 Hisle] 7|Rlsks s
A4, 5.

Alm 24 ok, fAIE Ax oMY I 2 7k 38 & =
I Qltk G AN 9 HjEAGS HseikE 71AR 5l CLAE BT & J= 582 7=
AoE dHA gloH, olF &S daf ¥ A= Ax At FYEo] HrH1Sl. &S
Lactiplantibacillus plantarum® 22 S-S 48 34 5 CLA TS 7K 4 = A
g A= 20E BuEQrh oyl 71 RARE, Ak =F, A% 7|7hol| w2t CLAY] Ak}
FgAe] Aske & AL EE, 7|54 FAIE A Alolle CLA /483 oFY/8E SAlol aefgt 37

AA7F B askl.

4. 715-Yg S¥S St CLA Z&t
B
A
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5. s 2 CLA 23t X0 21 715y
oloh gol Al 28 W 73 uE 342 B9 TR CLA 48 A 712 AAG 7154
NES Yo, MHEERE 7154 AR U 9AE A2 Y 489 7Rs9e AU Ytk 59
s 9 CLAE B4 CLAYY Bl oldw] 240] Aol Qkay ZeoiE Jaos o4
2 7H4 2 ek Wold £33 WAzt k3l Lot W5 RS NEEEUE Aolst
Ak ot BAE 7R, 29 CLA Ys4AE 48317] Sl olanl 24, Hof 42
0 7] 430) BE oA whe e ws Amshe 37t A7k aEt

oA

of

Conjugated linoleic acid(CLA)S| M2|X 7|s

CLAE T}JRt olamz A 71554 AHALo 2 o] AR Ao|gh &AL LEh= Ao
EQoltt. Aa71A|9] G Aol W2 CLAE AR tiA 248, WY 9 AT vk 24, 4kt
2 et avt 5 ozHRl AE] 7152 sdshe AoE HaE|o] 9tHg 9. ol ARlde F
9,t11-CLA%} t10,c12-CLA olAME FHOE =] ghom, 7|54 Adk= olar 244 ¢
A3 ol w2t A 9= AeE A UL

1. XS A oAn| Y oLiX| CHAF =H St

CLAY] 7FF dimAel A 7le2 AAE &4 A E oA tiit 24 axo|tt. &9
t10,c12-CLA= ATAIE 25} A 2 A o gt 933 #weo] Qe Aoz HalEof
ATH8). 3T o]AHE ACC(acetyl-CoA carboxylase) ® FASN(fatty acid synthase)2} 22 A
HRAF 31 T G490 WeS JASkal, PPAR(peroxisome proliferator-activated receptor)
2 AMPK(AMP-activated protein kinase) A8 25 230 2R A 24 S TAA71E= A
o= A= tH3,9]. sEAE Y I QA AolA= CLA AF7EH AR 7ot dtslo]
HuEglow olgfet adl= olar A4 9 HF 7|t wrt Adoltt AxnE Hlth 59
c9,t11-CLA= & o= gt tiat 248 avs yehfls ¥, 110,c12-CLAE Bt 233t A
4 A 2IE Hole ACR HUEQTHT. olgdt Ajol= 7|5/ AMEA CLAE 8T o
o|4H HlE Aoj9 F843Z AR

2. B XH ¥ Y5 a7
CLAL 99 WS 28 9 93 93} ZUE e 202 Tl Aol Husol gk

Z7M713, G54 AlETIRI9] HdS AAsH=
%S Hol= Zog RHuFILHI. o|yst WY & a¥= NF-«B(nuclear factor-4B) %
A

U 97 CLAY) Hel 24 THke 9% 2 $AE A4S B9 1A 47 AU Qo
ST glom, A A A8, Tk 95 2 WS Jis Ask Aol WA 28 7Rs Aol
wolul gk, oleist S4S Wies Rl s B vy ASE 9% Aeiols v
% qlo], 715A AR AEAY B8 FsAS AN,

CLAS] gzt ol ot ave 8 Alus 4 FERY d75 o) Zuso] gt ¢9,t11-CLA
= Al 4] A R AZAEAHapoptosis) = 53 T AIE UER 4 e A= AA]
Hlom, ASh AEFA 4 9 PASE G4 B FUI] AWAE EUEICH3.8) HEAE
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35} Holol i olefdt Yo L PAIS HkE AR A2 AdET:, 7i5Y AF 44
712 27 97 ZHolA Seke H3o] etk olo] whek CLA: §HY 1 oy 2
K} 2EdA Bl Flofdt 5 U 5 AW JEoE WhET Yol

AT
i

&
o
Mol

4. THA} SHAMM T Olfa) ZIAM XM

Clat F= o 8 dad gy 2k A gegie e Aow Bussle
YR AFoHE CLA AF17F et YIS 7iAdskar, A 225 7oA 9] Ad F25 A
7l 5TE Bk Hasty EH4] e} olegt mIks o)A 24 9 A Sz uhet Ao

AW H3om, 53] t10,c12-CLAY I A5 Alols dad A1 $71 & 2 A $242
22 244 At BUEY|E SIITH3). oleiet Arke CLAY) tiAt 28 g3} ol4n| ofEAo]
H, &F 2 A8 ol wet olFA EAS 7HE & 2 ARRITH webe 75 AAlEA
CLAS 8% 74 AuEAY 3424 Sum 344 SAE FAlol 23t Hdeo] Baskehyl.

\

5. H4& Rl CLAQ 42X 7|53 HiRigE M8 7i5d
AF7H] BaE CLAY AEE 7)52 iR BE6E T XIS o= =] $toit,

Ho} 7152 WEEEME AR 24, WY 715 JiA 9 oA A RA SHoIA A

28 7R3 AU k. B9 vt vk oA vgk, tiAY A3 d v A5 8 A%
FAE AF=1 glol, Y5 el CLAY] 7155743 A& 7hsdel gk T4lo] S7Fetal Qlet. ot
WSS RIEE2at AJolet A tiat AEE 7R ER, 71E At 2TE Ukeo] Holshr|Ett
olam 24, Fol £, A7] AF 0l T2 dixl §Re-S 123t AAARI 5ol 8= ofgt
oA CLAS] AJ=14 71301] gt F34A ol o] ¢ B EE A8 Ao AsHY 712E AleE
& Qg Ao= weEch

I8 CLAY) A 5114'% AT 7 A R Ak Hol= A9vt won, of: A8
CLAY] o]aH 24, g9 3, AY 77 2 o Fspecies)?] tiAt £ Apolof] 71Q15k= 2 0=
At E3] BYsE & CLA TEOIAE ¢9,t11-CLA9} t10,c12-CLAY] HI&o] whe} Abbe At
vkgo] Hars v glof, CLAY 7|6/ &3k Thest Feo] ofd olam] /o) oJsf AA=l=
20 R wElth B3 4R Ao CLAY APyt 85F QA0 8 UeuAY, 9% 5% ol
e Lo g4 that vkgo] TEEE 5 HIAFA v EX4o] EaEglth

> nZi rlr

Conjugated linoleic acid(CLA)2| 2FHM U O|AM oJ=X SHA|

CLAE: Tt Aeigo] Bsl 714 AAlol e, 1 svleh Qe ofaw] 24, 43

%, 2§ dol uteh ols thebd 4= 9k 53] W% A7oIAE 54 CLA olanle] B

A AL ol ol 2 Ghgo] BuslRA, 75 AN CLAZ 48T H) ekad 81
F9.40] 4255 Ych3.8).

1. OlAM ofEX 2| B39l X10|

CLA®| =@/t g2 & CLA AFFETE olam 240 o3 IA e Aoz
HiEof et c9,t11-CLA= AAA, 53] i % FrAlEeIA 7P 373 EAsh: olamz,
FiEes ARl A W3y dES 3 wexd At HiEo]l 19l W,
t10,c12-CLA= A% 52| oA B3Pt F£3ieh o|amz d2jA 9loL, dR- AFtolAle o] o]&H
O] I AF7E A 4, [led AR 7 H 959 Nk T e 4 gleol BaE S
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3.7). B3] Y5R0IAE 110,c12-CLAC) THEdH Ao] SARRRIARAT L Tieio] 9)
A0 el QIEHI3). olefe Aaks CLAY 754 bt ol4m Heige] wet 34
9H0% AGT 4 U AR, 7154 4F U AR 242 BT 4P ol

2L e,

Lor G

e

2. 95 =F ¥ 7] Y70 mE I Ay

CLAY] QP2 A5 45 2 A3 71zl whet g2k 4= Qlok. v QA € & Aolxle
274 29 CLA 457} Bl Qbdst Zog BiE9lov, 18 k= A7|7t A5 Aol tiat
o3t A3kE FA-go] WHE7|E olFlrH8]. £3] t10,c12-CLAY] % 471 4435 Al Ql&d Al
3 A9 AR w9 7 W SR 4 2 ASE AEA F7eE 2 B Hkgol g HE
ATH3,9]. olEfgt Aik= CLAE 71548 AAE 8% of ‘13 Agfhs HY 5 44
Z2ro] uAIshS AARITE YaAlE Fsk BEojA & o, AAdF oz 2R ek= Y e CLA
£ 9,t11-CLA S4Y A4 olan 244E 7= E4o] ou, ofzfgt 24o] 3 CLA &
£l vl5] 7164 T QA SHoA] stk wrgsh]ole dAIAS vl A7t SRS
o2 AAolc1]. wekd Y5 fef CLASH $4 CLA 7+9] &3} Ajoof tiefi= 4153t 4o]
9o, A4 v A5 B8 F7HEY Aol 879t

3. BxE=-0X a7 Znfe| fiRSE HE e

CLA9| B/ge] #3t 7] 7 tiFE W58 Ee= QAIE dVde= s3=of $ter, ol
3 2RE WEsEd] ddz A83ste Holks gakt dAPF EAR. dElsEe REsEt 2
R aPgo] flom, At F B oAt A= ERE AJolsiHT]. 53] WEiE ARt 54
3 dIAF B/dE 7HAIH, AL diab 28 7130 WA 9 QIR Aol Hole Zlos EHA
At WA CLAS| ofard A} ¥ES- Bl 7] A3 I SER AolsHA| Were 7FsAdol
=TH3). o3t HolA WHEE Y 2okllA CLAS A8 flsiAls, 71& Hs % A d+
A o] dofshe HEHne FE dit 5442 et dAA H3e] dasith

¢

Q.

4. 71| A ey Hot HEHNMS DAk

A LR =7PlME CLAS 7164 A% e 7154 952 883l oy, 48 H9
3 o}8 AFFE 7R Bolsitt. 53] WiEEE Al A AE: 7IeThe te R 7t
AAZE AEHER, CLAE 7164 A= 2412 2831 HsiAe B =4 B7F 3 471 &9
Aol 878 ¢ Stk Y i CLAE WSS AR Be fAE A= 882 3% A4
olam 24 #A, #H Fo wF 44, 283 7] AFel TE diA 9 BT A AR
FEo= AT olof gt

=

5. OFHY SBOINQ| FEX Wt

-0
THHCE & 1, CLAE I 7I1548S Ad 8% e 720 A Z2olAR, 11 A8ole
olaw] oE4] AR} P/ FAE A aLe{Hofof Sttt 53] HiElEEdt g2 vl deleE
o Z-83P| fsliAe, 716/ AR ot A FaRgo] ek Hek SAE S9] SEs)
= o] Fa3It}. TEbA FF Q7oA olam 2498 R 7L A7 |l Ald, T1ElaL 3
A EES Wl 7S 3 CLAS] st 88 RIS 85| 9 Bart 3t of2fet k=
A AR viek o] CLAY RIFEE 239 glof 343t 18 84= g3t
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HIHSE HUY0AM2 conjugated linoleic acid(CLA) X
gk 3 A AL

HHESE YT 2ololAl CLAY A8 7= of] 7] 9Ao] 9lom, 71& AT ZIks shidok=
o o] 4153k ko] aETt ey X =] e} gt 8 E St 18a v
tAbg Agke] Skt 3 AR 2d 9t A fRE BHCE g 7164 |
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Table 1. Summary of studies on the application of conjugated linoleic acid (CLA) in companion animals

Animal CLA form Dose Duration Main outcomes Limitations Reference
Dog Synthetic CLA mixture ~0.5%-1.0% of diet 8-12 weeks Reduction in body fat mass; Effects dependent on isomer [8]
(c9,t11 + 110,c12) maintenance of lean body  composition; limited metabolic

mass biomarkers
CLA-supplemented diet Not clearly standardized 6-12 weeks Improved body weight Lack of standardized dose; [9]
(varies by study) management; modulation of short-term study design
energy metabolism
High-CLA > 1% of diet 8 weeks Inhibition of fat accumulation Potential metabolic burden at 7
supplementation high doses; safety not fully
evaluated
Cat  Synthetic CLA mixture ~0.5%-1.0% of diet 8-10 weeks Potential reduction in body fat Risk of hepatic lipid [3]
mass accumulation; reduced insulin
sensitivity
Low-level CLA < 0.5% of diet Not well  Minor changes in metabolic Very limited data; 9]
supplementation defined indicators species-specific metabolism not

fully understood
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Table 2. Summary of evidence-based considerations and proposed application strategies of conjugated linoleic acid (CLA) for functional

companion animal feed

Category Evidence level Key considerations Strategic approach

Formulation design Established Oxidative instability of CLA; processing Use of microencapsulation and co-application of
loss during extrusion antioxidants to improve stability

Isomer composition Established Biological effects depend on isomer ratio  Preferential use of c9,t11-CLA-dominant formulations for
(c9,t11 vs t10,c12) balanced functionality and safety

Feeding level Limited evidence  Dose-dependent and potentially non-linear ~ Consider low to moderate inclusion levels for long-term
metabolic responses feeding

Target population Limited evidence  Obesity, aging, and metabolic health as Development of target-specific formulations depending
potential targets on physiological condition

Raw material selection Limited evidence  Variability in CLA content and consumer  Potential use of dairy-derived CLA with standardized
perception composition

Industrialization Proposed Requirement for standardization and Establish raw material specifications and generate
regulatory compliance safety data

https://www.ejmsb.org J Dairy Sci Biotechnol Vol. 44, No. 2 | 61



Jung et al.

62 | J Dairy Sci Biotechnol Vol. 44, No. 2

A0 A AA D olhn] 2 2L AR gk 7]

1% Q2 7] o] ) SEEE glont,
YRl 2 A 7] Fo] A7 F Sl 4TS B

7219l o] Wagk Aol

A

22 ¢ g5 A7 W
CLAL W52 979 99 9 SA5] 4agos ZAshs il 714 AUstoR, 15
o s AE ot Bofol i 2 Q] 9% B WREE ALY PP FHOR A7Eo) gk
T3} & 4014 T uleh Zol, CLAE Tl Al 7o) Basl 1A Aol A,
W52 ogolo] Mol Tl of Akl ey Arble] EAjeie). web A 2
= LAY AAA9) 754 AR AEA0) B8-S A0 ANSHIETR:, %5 4T Bade
SHISHE 4202 sk Zlo] Bsith 58] s 9 CLAE c0,11-CLA ol45i7} ATt
ASke 248 70, ol A 4 29, 9 o @5 e 25 1000 o 4 £
Cﬂ]/\-] H]J_LXJ 0}7(4240 }\ﬂﬂ H]—O o OEOT— 7]L—J\é ] ] ]5]—1 Oh:]— o]ao]- .:'_/\618 71—?}1— i—ﬂ%-
A A BEE o 94 ClA BRI Apslele Ao, Az BAuth A% 44 9
o % TRl el WS E AlE o] Bk A o ke 4 ol 2EelE
S5}, WS RS USE R0l Qi Aol AL B4 U Tt AEE A, B4 deln
o %% HZet S At SHOR 9ls) CLA ol4nlE Wkgo] theA] Ut 7s4o] ok
ueh] 71E B @ A F4 A7 ABE ws Hols|Rrks, deizist welne] % Sojy
ot B4S Teie Beke Aol Wl
S Ao 714 ot ohfet 4] Holol mhe by
AP 250l a0l ol 56l CLac) el E 43 18
] o

5
Exﬂu@

2 & 5ol A kg
& 71570l Hrt ges] 1f
& Zloltt. Eet Y 2l CLASH M CLA 719 a3 9l /I Aol g 22l os vl
=, 71574 HEEE s 2A=A0] CLA 88 32 27she | $8% Hek 2AE AT
& 5= kS 2otk AMYA WalolM:= s e CLAY #23) Al H8/d g, 181 welsE
A& A AAlR] Ftske A Am S2jo] s oo Jity o]t 7t | Ve A2
CLAZ 7IHte & 3t 7154 HeaA 3 WEeE A= 7] 424 28 7Isd& w°ke bl 719
7oz 7|ddn FEHeR & v, CLAE H&2lE Aok oA 715783 S SAlel
2T 5 Qe 7Rt 715 A AdEos AL o, wEtEE Yl Al A8-2 3l
Ae F7HR1 et 43o] Feaolrt

ok

>~l

O
_?L
rlr

d r& >

Conflict of Interest

The authors declare no potential conflict of interest.
Aol 2

O] =72 20209 % WSH9| AP0 R STt 7|2 ATLAIL] A ¥ ot 98 A
YTKRS-2026-25493892).

T3 o] A7 2025 E B8R U FUSEAAEY] Ao 749 RISEAIE Y] 9L wop
29 AARAEY eI LAARISE] ATIYTH2025-RISE-10-002).

https://www.ejmsb.org



CLA 7} MmE

https://www.ejmsb.org

References

10.

11.

12.

13.

14.

15.

Govari M, Vareltzis P. Conjugated linoleic acid in cheese: a review of the factors
affecting its presence. J Food Sci. 2025;90:e70021.

Pan J, Chen M, Li N, Han R, Yang Y, Zheng N, et al. Bioactive functions of lipids
in the milk fat globule membrane: a comprehensive review. Foods. 2023;12:3755.
Badawy S, Liu Y, Guo M, Liu Z, Xie C, Marawan MA, et al. Conjugated linoleic acid
(CLA) as a functional food: is it beneficial or not? Food Res Int. 2023;172:113158.
Moallem U. Invited review: roles of dietary n-3 fatty acids in performance, milk fat
composition, and reproductive and immune systems in dairy cattle. J Dairy Sci.
2018;101:8641-8661.

Ferlay A, Bernard L, Meynadier A, Malpuech-Brugére C. Production of trans and
conjugated fatty acids in dairy ruminants and their putative effects on human
health: a review. Biochimie. 2017:141:107-120.

Shingfield KJ, Wallace RJ. Synthesis of conjugated linoleic acid in ruminants and
humans. In: Sels B, Philippaerts A, editors. Conjugated linoleic acids and conjugated
vegetable oils. 1st ed. Philadelphia, PA: Royal Society of Chemistry; 2014, p. 1-65.
Wang K, Xin Z, Chen Z, Li H, Wang D, Yuan Y. Progress of conjugated linoleic acid
on milk fat metabolism in ruminants and humans. Animals (Basel). 2023;13:3429.
Benjamin S, Spener F. Conjugated linoleic acids as functional food: an insight into
their health benefits. Nutr Metab (Lond). 2009;6:36.

Yang B, Chen H, Stanton C, Ross RP, Zhang H, Chen YQ, et al. Review of the roles
of conjugated linoleic acid in health and disease. ] Funct Foods. 2015;15:314-325.
Sun X, Wang Y, Ma X, Li S, Wang W. Producing natural functional and low-carbon
milk by regulating the diet of the cattle: the fatty acid associated rumen
fermentation, biohydrogenation, and microorganism response. Front Nutr.
2022:9:955846.

Plata-Pérez G, Angeles-Hernandez JC, Morales-Almaraz E, Del Razo-Rodriguez OE,
Lopez-Gonzalez F, Peldez-Acero A, et al. Oilseed supplementation improves milk
composition and fatty acid profile of cow milk: a meta-analysis and meta-regression.
Animals (Basel). 2022;12:1642.

Gebereyowhans S. Potential strategies to enhance conjugated linoleic acid content
of milk and dairy products: a review. Heliyon. 2024:10:e38844.

Guo Y, Wei Z, Zhang Y, Cao J. Research progress on the mechanism of milk fat
synthesis in cows and the effect of conjugated linoleic acid on milk fat metabolism
and its underlying mechanism: a review. Animals (Basel). 2024;14:204.

Li A, Han X, Liu L, Zhang G, Du P, Zhang C, et al. Dairy products and constituents:
a review of their effects on obesity and related metabolic diseases. Crit Rev Food
Sci Nutr. 2024;64:12820-12840.

lorizzo M, Di Martino C, Letizia F, Crawford Jr. TW, Paventi G. Production of
conjugated linoleic acid (CLA) by Lactiplantibacillus plantarum: a review with
emphasis on fermented foods. Foods. 2024;13:975.

J Dairy Sci Biotechnol Vol. 44, No. 2 | 63



Jung et al.

16. Cai Y, Zhang Y, Qu Q, Xiong R, Tang H, Huang C. Encapsulated microstructures
of beneficial functional lipids and their applications in foods and biomedicines. ]
Agric Food Chem. 2022;70:8165-8187.

64 | J Dairy Sci Biotechnol Vol. 44, No. 2 https://www.ejmsb.org



