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Conjugated Linoleic Acid (CLA)@& I 4=2] 44}l linoleic acid (cis-9, cis-12 - octadecadienoic acid) 2]
A R 75} o)A E F A= AOZ A= F 2 CLAY A oA F Ao 2 BAHE e
o] active form 2. 2. Q1A 5 31 913 cis-9, trans-11 & trans-10, cis-12 linoleic acid E 23tk CLAE &
3 AE S FE HEAE, &7, A EA RANE 2% TiE o Ak

CLA = 7,12-dimethylbenz(a)anthraceneol] 2}3] +2H¥ mouse] skin carcinogenesisS A=
Aol BEXEEAM M2 FAFJEL2 5L AF3 Atk I F CLAE benzo(a)pyrenes]] 9}3)
F2=l= mouse?] forestomach neoplasia®l dimethylbenz(a)anthracenes] HA =& rate] mammary
tumor 141 tHe Ale] MR WA gobahee) oh AEHKAch Ee CLAE rabit tho 2

3 A el A FeY 39 total cholesterol, LDL cholesterol @ triglyceride?] =% & # A 8lA| A&} A A
FHEAS S gAstE S SOl BIHA 53] H 2= CLAZ APFE YA E £

T35 CLAE AA3ME AALE 227 = 295 43AZ itk
CLAE 484 42 8THE S84 AEZ0| 1090 505, 53 12524 VS 445
3 37\ X8 & (4 ~ 7T mg/g fat)o] ThE A F R Erh o] AL FFE ] A 19] (rumen)2] F7)
AU EA osta Abgdl FiE 7159 78 ¥ linoleic acid7t A o] Atz o] FER
A CLAR 357 g E2 2 ¥ 757 e} Linoleic acidS CLAZ A sl n| A -2 Buyrivibrio
fibrisolvens, Ruminococcus albus, Eubacterium lentum =€} rumen bacteria7} 32 43 A o 2
ol & dairy starter B} A E-2] Y87} CLA Aso] Y= AL E HIHT Qloh

AEH A 79 (F)eol B 28] AT UEL 19953 28 CLA §HA 7] 2 o] &1k o] Baled
A3 gtk 2 2ol & linoleic acidE CLAZ A3t v Al & €4 214] & A48} dairy starter 2 &
£27F540) R IBEL screeningS O H, 2755 3 B8 5ol VY FAE ASFoIh &
BN E CLA A5 S 2 dairy starter 78] JBO.Z o] 7017 A7
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FEES CLA 33 v 84 27 5o Bt His7]2 3l
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1. JUA 2Rt 272 E2| CLA 83

2 AP AL 74 QTEE AFS MEAN AN B H T YE /-7 20F, LTFZEF 38
Z& 903 A1 LS Y. 77 59 CLA &5F2 37 21.5 mg/100 mio) A A 4.2 mg/100 ml o)
Aow, AALE-fFRoA B2 §FE B (Table 1). 2 A F2] T3] BAE Aol o3t
A A g3 CLA %2 AAT-7713.05 ~ 4.2 mgo] L Gube-R-9} 7R E 3.1 ~ 4.2
mgo & A H|%F FFo)olA $F CLA §3FS A ubsteke] uhel Afo] & Hol= R0Z Ueyt

. QTEERFY CLA HFE BARZTAZE 3402 ~04mg/100 mlZ v - 2 FE EAL
o, 199l QTFEEFE T 14.8 mg/100 mio) A HA 4.1 mg/100 ml c} (Table 2). 2} Q72

Table 1. CLA contents in fluid milk products

Sample Lipid content” (%) CLA” content (mg/100g)

Regular milk

Brand 1 -9 113
2 - 12.2
3 - 13.1
4 - 16.6
5 - 12.2
6 - 13.2
7 3.0 11.8
8 4.0 122

Low fat milk

Brand ] 1.0 4.2
2 1.5 5.7
3 1.5 5.0
4 2.0 6.5
5 2.0 6.1

Processed milk

Brand 1 3.0 13.9
2 3.75 13.8
3 40 12.5
4 4.0 124
5 4.0 13.2
6 4.0 15.6

Miscellaneous

Brand 1 - 21.5

"Lipid content labeled on package by the manufactures
cis-9, trans-11 CLA isomer
INot labeled
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Table 2. CLA contents in Yogurt products

Sample Lipid content” (%) CLA” content (mg/100g)
70% < Whole milk {87%
Brand 1 - 10.0
2 - 9.6
3 - 8.4
4 - 10.0
5 - 12.8
6 2.0 7.8
7 2.5 10.1
8 2.5 9.6
9 2.5 8.7
10 2.5 8.8
11 2.7 10.6
12 2.7 12.3
13 3.0 8.8
14 3.0 9.6
15 3.0 9.2
16 33 8.9
17 4.0 12.2
35% < Whole milk {70%
Brand 1 - 8.8
2 - 14.8
3 - 9.7
4 1.3 4.1
5 1.8 6.2
6 2.0 6.8
7 2.0 4.6
8 2.0 74
9 2.5 8.7
10 2.5 6.7
11 2.7 14.7
12 3.0 10.1
25% < Wholemilk {35%,  50% < Skim milk {65%
Brand 1 - 53
2 - 52
35% < Skim milk {50%
Brand 1 0 0.2
2 0 0.4
3 0 0.2
4 0 0.3
5 0 0.2
6 0 0.2
Miscellaneous
Brand 1 2.9 12.7

"'Lipid content labeled on the package by the manufactures
2¢is-9, trans-11 CLA isomer
“Not labeled
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E9] A4 79 2l 2 AF o) IAIE Aol ot $habst XA g CLA §3-2
2.3 ~544mg O E SR BT} §F o7t IA UEitE, ol AE LT EE ARA AL A ©F
o) 23, 7}3 i, starter W] A E9] 7 5] Aol2 Q¥ AR B

2. A48 R TFEE starter culturese] CLA Aists

B Ayl ALE3E AL starter 55 Lactobacillus 4 39%, Streptococcus thermophilus 25%,
Bifidobacterium & 1728 8]9] 45 ZF A} (Chr. Hansen, Wiesby, Vivolac, Texel, Culture system,
THT $)28E A Fwol AME3IGt AJde AL FF5F L acidophilus 25, L. casei 1%,
Streptococcus thermophilus 33%0] 714 Z A 713} linoleic acidE CLAR AZJA71&= Ao 2 velyt)
(Table 3). 2181} CLA AL 3715 500 ug/mie] linoleic acidZ2 %8 10 ~ 20 yg/ml (=1 ~ 2
mg/100 ml) $2 0.2 ek oh$ oteh Bebd o)F 49 FFES LFEELH starter A}
$HIE CLA §FE 98 $439 B /139 CLA YFET A Z/T1E g RoE
Azt on, I3 A3 0|8 FFE LTEE HRA CLA 38 f93 oz F7H71A £314
T} (data B} A AD).

3. 24 20} f bifidobacteriag] CLA Mits

B AgAME I Efrote] S 25E ¥El§ Bifidobacterium & 2004 #5- S o] #5-%
%71 B A BB Bifidobacterium & FAFFE UAHL.Z linoleic acidE 7122 A7lste CLA
A& 2T 2A U 255 AT 153 FE22F 9%50] 7142 F7Hetlinoleic acid &

Table 3. Screening of commercial lactic starter for their capacity to produce CLA from free linoleic acid

(500 pg/ml) in MRS broth
Strain Numbers of test strain  Numbers of CLA producible strain  Formation of CLA"”

Lactobacillus spp.

L acidophilus 19 2 +
L. casei 13 1 +
L. gasseri 2 0 -
L. helveticus 1 0 -
L. paracasei 1 0 -
L rhamnosus 3 0 -
Streptococcus spp.

S. thermophilus 25 3 +
Bifidobacterium spp.

B. bifidum 5 0 -
B breve 1 0 -
B. infantis 7 0 -
B. longum 4 0 -

"+ Formation of CLA was 10 ~ 20 pg/ml; - Not detected ( < 5 pg/ml)
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CLAZ AN 7= Ao 2 e (Table 4). ©1E3F FAITF B. breve ATCC 157003 225
KHU 044 #3= CLA A8350] 10 ~ 20 pg/ml 2 A& starterz CLA 2850l v FFEHX 22
3o 20|97, KHU 129, 117, 065, 037, 032 Z-F= 20 ~ 50 ng/mig] CLA A #5-8, KHU 0529}
021 3E 50 ~ 100 pg/ml 2 2 ¥ ¥ 3 &2 A¥5&, KHU 017 #5& 100 ug/ml o] 49 £ CLA
A3S& B Q) o Bifidobacterium sp. KHU 017 #5& 10% skim milk v} A o] A cis-9, tarns-11 CLA
g 27 JAstg o, & tHE CLA isomerE A 4Hets 2 0 2 vehstol (Fig. 1).

4. CLA MdAlS 8 3= Bifidobacterium % 2382 543 o8

%A CLA A58 2= FFE Huk3lr)9)s) AH2-3 A2 starter 759 FA] Bifidobacterium
FF, Bfot= 2E 823 Bifidobacterium 4%} B R-2-& 712 2 ALE-& linoleic acidel] o5 A3
o] Wj¢ A HE AL Bt} (data WA A]). o) = UNtH 2 2 U427 long chain fatty acid®] P4 &
S AZAAE T ¥ RO Z Bk 71 A 2 AHS-Hinoleic acid] th & WA # £ CLAY A&
L7 FFY AL AAZ 3E 2 72 ES CLA T3S F9HA #EL2 F7M71E o]
A T$- F23 71F2 2 AEdh B A9 CLA 425§ R Bifidobacterium sp. 35782 O

Table 4. Screening of bifidobacteria for their capacity to produce CLA from free linoleic acid (500 pg/ml)
in 10% skim milk

Strain Formation of CLAI) Source2)

B bifidum ATCC 11863 -
B. bifidum KFRI 894

B breve  ATCC 15700

B breve  ATCC 15701

B. infantis  ATCC 15697

B. infantis  ATCC 259625
B. longum ATCC 15707

B longum KFRI 747
Bifidobacterium sp. KHU 129
Bifidobacterium sp. KHU 117
Bifidobacterium sp. KHU 065
Bifidobacterium sp.KHU 052
Bifidobacterium sp. KHU 044
Bifidobacterium sp. KHU 037
Bifidobacterium sp. KHU 032
Bifidobacterium sp KHU 021
Bifidobacterium sp. KHU 017
Other bifidobacteria screened

B
et et e b et by e e RO 3> > > > R D

"+ Formation of CLA was 10 ~ 20 pg/ml; ++ 20 ~ 50 pg/ml; +++ 50 ~ 100 pg/ml; ++++ <100 pg/ml; - Not
detected ( < 5 pg/ml)

DSource: A, Korean Collection for Type Culture; K, Korea Food Research Institute; 1, [solate from Korean
breast fed infants
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Fig. 1. Gas chromatograms of fatty acid ethyl esters in 10% skim milk media supplemented with 0.05%
linoleic acid (A) and cultured media by Bifidobacterium sp. KHU 017 at 37°C for 24 hr (B).

Abs at600nm

—8— Caniro}

© Linglsic acid 0 028%
—y— Linoleic acid 0 056%
= Linolsic acid 0 112%
—— {incisic acid 0 280%

48

Time (hr)
Fig. 2. Growth of Bifidobacterium sp. KHU 017 in mMRS broth supplemented with different amounts of

free linoleic acid.

Table 5. Formation of CLA by Bifidobacterium sp. KHU 017 in mMRS broth supplemented with
different amounts of free linoleic acid

Linoleic acid (mg/100 ml) CLA (mg/100 ml) Conversion rate (%)
0 2.1 -
28 219 78.2
56 376 67.1
112 51.5 46.0
280 76.7 274

1 linoleic acidol] WA o] & A o 2 velyttth Bifidobacterium sp. KHU 017 @52} 71, CLAS) A}
A4S 918t mMRS ¥R o H7Fg linoleic acid ] H7tEko) Z7HEFE g Aol dAHE BAFS
B YR gHlinoleic acid®] 3 0.28%7HA & 9] A AL vl -9 35 3t o} (Fig. 2). ¥4 linoleic acid 3
7tgo) mE CLA A2 7 3o] S71stel] whet Z7ksted mMRS 8] ] ol 0.28% linoleic acid 4 7t
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Table 6. Conversion rate of linoleic acid to CLA by other lactic acid bacteria and Propionibacterium sp.
reported previously

Strain Conversion rate (Linoleic acid — CLA) Reference

Lactobacillus reuteri PY8 10% US Patent 6,060,304
(50 mg/100 ml buffer — 5 mg/100 ml)
Lactobacillus acidophilus CCRC 14079 10.65% Tung Y Lin et al.
(100 mg/100 mi skim milk — 10.65 mg/100 ml)
Lactococeus lactis 101 0.83% Y.J.Kim et al.
(10 mg/100 ml milk — 0.083 mg/100 ml)

ropionibacterium freudenreichii Propioni-6 35.37% JJiang et al.

(75 mg/100 mi MRS broth —26.53 mg/100 ml)
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Fig. 3. Gas chromatograms of fatty acid ethyi esters in mMRS broth supplemented with 0.07% linoleic acid
(A) and cultured media by Bifidobacterium sp. KHU 052 at 37°C for 24 hr (B).
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Fig. 4. CLA contents in fermented mitk by Bifidobacterium sp. KHU 017 at 37°C for 24 hr.
A] 76.7 mg/100 mle] AArS BPgon, HELL linoleic acid H7Herel Z7to) wla} 78.2%0 A
274%Z AT (Table 5) A F7HA ] A-FR I &5A Propionibacterium freudenreichii

Propioni-6 &5+ &3 MRS brothol] A1 &) CLA A 38 35.37% (75 mg linoleic acid/100 ml MRS broth
—2653mgCLA/100m)7} 712 2 dFPoV B 4FE 180 ¢ 52 AL L YL LS+
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21t} (Table 6). whe}A] o] Bifidobacterium sp. KHU 017 #5< 15X CLA - L TFEEA T4 o] &
& 4 deH, 1A, YR 59 Wt uet Q72 Ed] ¥+¥ CLA 32 62 ~ 107
mg/ml =2 2 =7t 4= AUt (Fig. 4). =3t Bifidobacterium sp. KHU 052+=KHU 017 FFH.c}+
linoleic acidol} o] g W AL-& thA Hoj A} CLA A$E&-2 98% (70 mg/100 ml mMRS broth — 68.6 mg/
100 m)Z o % A et =l (Fig. 3), ol81 @ 54 S Ze 55 LTX CLAY YAt o] g4 &
Ao} w4 & 7FXE 2T Aok Az

om4d &

YA 559 CLA F3E 4.2 ~21.5 mg/100 ml o] Q.01, A4k g CLA ko] 3.05 ~ 4.2
mgolojA] 759 CLATH S Aok whet Abol & Bol= A28 Yyt S T2 EF CLA
HFS GARETAZE A 0.2 ~ 04 mg/100 ml2 w4 & g BRov], 199 RFEER
A 4.1 ~ 148 mg/100 ml vk RFEE S A A XA AHEE Af o] 2T, /M,
starter W] A3 &9 5 59 o) 2 A3t A gF CLA FEE 23 ~ 544 mg 8 §Hef 2po]7} A7
et Y-S starter 5= 81 55 6 571 CLAE A4 o ot A 4H50] 10 ~ 20 pg/ml
FEOE vff- ol o] YL ATl I LFEELEA 48 75 ¥ 715 CLA §F
< A F/HIN7IE B E AL 2 AP R R E 9] #FE0°] 712 E F7H linoleic acido)
oJsf o] vf g AsisE e AFE BAch wA HE RFEES CLA %S FAAJ 822
Z7H717] QM= 5= linoleic acide] W/3-& 7HA 0], CLAR 9] A #-& o] & dFE 3}
T o] T3 stk S Bfote] EH O ER-E £ Bifidobacterium & 35| A o] <}
e =84S 2t A3 G H AL, Bifidobacterium sp. KHU 017 #+3+2] 7 -$- 0.28% linoleic acid
H7MA A T 9] o) v 9 o3 3] 2.1, cis-9, trans-11 CLA A AFEF-S 76.7 mg/100 ml2 A e}t
o}, =31 Bifidobacterium sp. KHU 052 -3=& linoleic acid 2 5-E] CLAZ 8] A 3-8-0] 98% 2 )¢ &
A Vveht, ol & FF o] % TF % CLA - L7 EEAZS IEE CLA A0 7H5E A2 A
ztact.
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