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Abstract

Conjugated linoleic acid (CLA) is a mixture of positional and geometric isomers of linoleic acid with conjugated double
bonds. These conjugated dienes were found to be responsible for many biological properties related to health. The objective
of this study was to evaluate the production of cis-9, trans-11 CLA by Lactobacillus acidophilus isolated from breast-fed
infants. Nine different cultures were tested for their ability to produce cis-9, trans-11 CLA from free linoleic acid in MRS
broth and 8% reconstituted skim milk medium supplemented with linoleic acid at 37°C for 48 hr. cis-9, trans-11 CLA was
not detected or detected in very small amount when cell pellets of strains grown in MRS broth and 8% reconstituted skim
milk supplemented with linoleic acid of 200 ng/mL. However, free cis-9, trans-11 CLA was produced in both media. It
appeared that 8% reconstituted skim milk produced more cis-9, trans-11 CLA than MRS broth. L. acidophilus NB 203 and
NB 209 produced more cis-9, trans-11 CLA than other tested cultures. The inhibitory effects of supplemented linoleic acid
on the growth of L. acidophilus NB 203 and NB 209 were not detected up to 3,000 pg/mL linoleic acid addition during the
growth at 37°C for 48 h. The production of cis-9, trans-11 CLA by these two L. acidophilus strains increased in the loga-
rithmic growth phase until 24 hr incubation. Under this experimental condition, the best yield of CLA isomers for L. acido-
philus NB 203 and NB 209 could be obtained from medium supplemented with 500 ug/mL linoleic acid at 37°C after 24 hr
of incubation. These results indicate that the use of lactic acid bacteria producing free CLA in fermented dairy products may
have potential health or nutritional benefits.
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Conjugated linoleic acid(CLAY= WES7), ¥k, &t @A) o]23 2= yhEold 4 e CLAY TH/e 8%
3}, F2HE 24 ¢ 9% 71 59 AYH 5ot 2 gEA ot A2 oA F EA4FeE JHHT
Aol e Ao vEA FES v e AREXEE N cis-9, trans-11 L trans-10, cis-12 linoleic acidsS Y
A& (Hur and Park, 2007; Moon et al., 2007; Pascale er WHAQl CLAE A3} JtiHur er al., 2002). °)&
al., 2007), alkali )& o] 83} VPR H A F&tHoz WdHoz mE FEAYS Bte P E toloE
SHAE 4 O Ma er al., 1999), Butyrivibrio fibrisolvens — 32 F2 YE= 22 cis-9, trans-11 CLA ¢ Zo&
S5} 28 THEE9 ¥l &A= u]AE2] linoleic BOET Qo (Amy et al., 2007), trans-10, cis-12 CLA
of) thgh At JA] EEkalA| 8 Folth(Sean er al., 2007;
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ERJTH(Zabala et al., 2007). ]33 CLAT FAIES X
et AFHTE ol Qo] o & BRoE EAs
Ao7 B3 oW (Aldo et al., 2007; Bondia er al.,
2007; Carolina et al., 2007), 53 AlEHoE 53 CLA
7t rE Hu 2718 ALsl) fg 97 st
25 7 JKCarina er al., 2007; Liu et al., 2007; Li et
al., 2007). 121} EA) CLAS] thaiat I 2 &
€I Qe alkali ZHE o83 nAxNM] 557
AL v EA4E CLAE B8] 9 AAlsldof 817] o
ol Bl7A|Zo]a 3k 8H4 Ao wE kA A
7} ob1E 4 k. ol FEaA AF S A A

AL FAAL 7+ F e vlAEe §44 ojAdst
(isomerization)= 0]53-61- CLAS] Aol Tel A7) Al
=0 (Wang ez al., 2007), o]HgF A4 deog 3l
2] CLAS] ATl B3 A7= TefshAl o] Foi]

31 ItHOgawa et al., 2001; Hariom et al., 2007).
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oluiel Aotz RE He] B AE L acidophilusg ©)
B5lo] Oekst AZEAdE 71 CLAE HAdo=z ALk
3= BAHTE screeningdlil AARE L. acidophilusd] &
3} CLAQI HA WPERAE A3 AEL 7Y EE
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cis-9, trans-11 CLA ¥4Ms &3

929 L acidophilus & LAS CLAZ 3} 4= Q=
TFE 4 Adslr] 98 LA 7P %8 200 pg/mLE

8t MRS "“XﬂHHX] 2 8% BAF WjFel WA &,
Z} AFAFE 10° CFU/ML 55203 wix|EZ %‘j}—?i}_x_
37°Col| A 48*17J Hj et & ARS- wi Aol w} g ve
U= L acidophilus®] A A2 HZ incorporation¥l
cis-9, trans-11 CLA §reFa} vix] W] B8] cis-9, trans-11
CLA F&& v 2o] S4319e™ o] of ¥7hd LA
+ bovine serum albumin(Sigma Chemical Co., St. Louis,
MO, UsA)] &5 LA 3t (Sigmays AH8-3IAT

-Ff-iﬂLH cis-9, trans-11 CLA slaF £

AE Frlsle 895 HES MRS AR} 8%
%Xlw Hj el l7,400xg§ 108-7F AAReE)s 5 zkz}
o] FAE 55544 0.1% peptone© 2 AHFFIL -60°Ce]
A FEYEstE AR & dojd TAE Jenkinse}
Courtney(2003)¢] #{ol] we} o5 7ol A28
o}, A 50 mgoll WF FFE2E heptadecanoic acid(C,,,
Sigma Chemical) 20 mg& 78k & 0.5 M sodium meth—
oxide-methanol(Sigma) 2 mLE 7}8}3L 50°Col|A] 10%-7¢
H]——}\]i':] /ﬂ] iul— LH o]x]zl/] :TJ./H .‘;’_ oz _x..]H*cg].._. fatty
acid methyl esters(FAMEs)E & $ 100 uL acetic acid
= Friste] A3 A7) 3mL FF59 S5 mL hexane
< 247} Avysle] FAMEsS #2319t dojzl
Na,SO, anhydrous(Junsei Co., Tokyo, Japan)& iq7]—0]—0:1 I
S AASIAL nirogen 7t2E X8 AEE F5%
3 hexane 25 uLE A83lo] HF EMAERE AT A
B W cis9, trans-11 CLA 332 Agilent 6890 GC
(Agilent Co., Santa Clara, CA, USA)E ©|&38}a] E43}
gom AL Table 19 VERS vle} Z2th

HiX| L K2 cis-9, trans-11 CLA g &

LAZ} H7FE MRS A=} 8% BAIF vl Ao+ 9]
o} FUF 2HoE Al 5 v & AA7F AA
£ ujogole] AL Zabala SQO} WS A% &

Rehed THeah ol AASHATE R 20 mLoll - K
FE4Z heptadecanoic acid 20 mgS 7}8}3L chloroform:
methanol(1:2)84 100 mLE 713 & 39 ztr)o] &
Azl 65°C 3 /‘Z"ﬂ}\i 5% AR A zea)

A W25k, o2 2,.830xgo]
X 108-7F °J/“l"‘i:ﬂ1} T 3155E #3l Na,SO, anhydrous

& #rlel $5-8 AASIL A587](Eyela Co., Japan)
7} B2 3)725F-7](Heidolph Ins., Schwabach, Germany)

Table 1. Operating conditions of GC for the analysis of cis-9,
trans-11 CLA

Detector FID

Supelcowax-10 fused slilica capillary column (60
mx0.32 mm i.d., 0.25 pm film thickness, Supelco
Inc., USA)

Split ratio: 50:1

Carrier (N,): 1 mL/min

Air: 300 mL/min

H,: 30 mL/min

Make-up gas (N,): 30 mL/min

Injector: 240°C

Detector: 240°C

Oven: hold at 40°C for 3 min — 10°C/min to
220°C hold at 220°C for 20 min

Column

Flow rate

Temperature

Injection vol. 1 uL
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Fig. 1. Gas chromatogram of the CLA methyl ester in 8%
skim milk supplemented with 0.02% of linoleic acid
incubated with L. acidophilus NB 209 at 37°C for 48
hr.

£ o] &3t 40°ColA 7St AEA|Z] ¥ 1 N NaOH-
methanol &9 2 mLE 7|8l FRA7|d 9Fe &
100°C &-25=2X 1581 As)3nt. A} A5 ethyl
ether 20 mLE #7131 sterol 5 ¥ AZ}EAS A| AT &
I N-HCIZ 7}35] pH 2.0 243}, petroleum ether 20
mLE 718t} AWk FE3% ¥ BF;-methanol(BDH
Chemicals Ltd., Poole, England) 6 mLE 7|3} 60°Cel]
A 20827t methylation §+ & GCE EA3tHc}.

cis-9, trans-11 CLA MM QI8 2X =71 MH

A7) 298 Eal AE L acidophilus NB 203 2 NB
2095 o83ty AA LA Hrlsx B AR FRlst
7] $130 LAZ} 0, 500 pg/mL, 1000 ug/mL 2 3000 ug/mL
9] o2 242 HrVE 8% BAS- wiRlel L. acidophilus
NB 203 2 NB 20958 72 HF3ke 37°ColA 0, 6, 12,
24 2 48717 vl ¥ Hrbex 8 B m Az o
2 Z¥Z} cis9, trans-11 CLA AAsF 2 Aars =33}

At

d3 ¢ 1

2k

Linoleic acid #70l| E cis-9, trans-11 CLA M4

MRS AHX[HHX] LH A4

9%29] L acidophilusE LA7} 200 pg/mLe] 202 3
718 MRS HAuR]ol] HFE}e] WSt & L. acidophilus
o] #A A2 WollA EAH cis-9, trans-11 CLA T
7 MRSHIA] W] §2)38 cis-9, trans-11 CLA 3S& 2

Table 2. Production of cis-9, trans-11 CLA by L. acidophilus
isolates in MRS broth supplemented with 0.02% of
linoleic acid after 48 hr of incubation at 37°C

Concentration (ug/mL)"

Strain Log cfu/mL Bacterial Supernatant
pellet fluid

NB 201 8.33 2.1£0.05 19.3+0.98
NB 202 8.28 - 11.2+1.31
NB 203 8.47 1.3+£0.02 27.5+£0.55
NB 204 8.59 - 16.4+0.69
NB 205 8.63 2.5+£0.03 13.5£1.55
NB 206 8.32 - 12.1+1.19
NB 207 8.36 - 15.5+0.87
NB 208 8.65 1.6+0.02 31.7£2.15
NB 209 8.78 2.4+0.03 26.3+1.83

! Each data indicates a mean of triplicate (S.D.).

A3t Av= Table 20 YR uke} 2ok, wljok 4841715
ATgE HRE 108 CFUML FEo)9em 4 W=
12LH cis-9, trans-11 CLAT H-2 ZAEE A gAY o)
vlgk 223} 1L, L. acidophilus NB 2059} NB 2092
TA A mlEFe) ¢-9, t-11 CLAZ} A= AT

Jenkins$} Courtney(2003)2 5%9] lactobacilliS LA7}
0.025% Z7}e MRS vix|ol|A] vjoksle] A4 W x|uhar
ZANE ZAVE A3 L oreuteri®] TA W CLA FA3H]
7t ok 25%= ul-¢- =A WERS O™, L acidophilus®] 73
T L1%E w9 @A AERA=H oleist d3+= LA 3
7H2 A7 AEAA mxe] tigh 2] #olFo]
w2t g2 A Jehtr] dfFolgta T Coakley 5
(2003)2 Lactobacillus spp.2} Bifidobacterium spp.S LA
7} 0.055% F7FE s R|ollA Zbz} u kst Ax, o] AgA
o} vl R lactobacillie] FA| A= CLAZ} A& AY
A ko whHO| ®E Bifidobacterium spp.2] A
olME CLAZF AAHAEH, o] o) AAE CLAE F=E
cis-9, trans-11 CLA o)AdAglx B usigch

T W cis-9, trans-11 CLA Ad=zHe @] wix] W] &
23} cis-9, mrans-11 CLAE A A8 #5&5 S 44
Hom, dujdez A W AAF BHoh =4 vehd
v}t A8 A3} L acidophilus NB 2033 NB 209¢] A4
o] 26-27 ug/mLE 71 ¥%k0™, L. acidophilus NB 202
9} NB 2062] Aol v Yelhk=dl, L acidophilus
NB 201, NB 206 2 NB 2072} 7% #A W AL Q)
ot wiA] W e FelE A= ATh. Jiang 5(1998)
< ikl o3 LA 37) wiA| oA e] CLA A4S
T oA W) A8 BHoe feEisie FEE AdEda §)
Fer, Alonso(2003) & ©] AP FAR o2 L
acidophilusE YWoF3til TAE AAS & iz U] CLA
DS 28 A3, L. acidophilus L1 cis-9, trans-11
CLAE 115 pg/mL, L. acidophilus 016 55 pg/mLS Z}

EO_I.;
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Zh AAstATta sl of Aol Hlg| Aol Ehow,
A# FFY CLA o)A F 90% o] cis9, trans-11
CLA He)& EAgtil sttt o] 4% 4% e A+
AHE4] Bao] Bls) CLA AA&e] B ole wEd
iRz EE T HE ASAS Sl tig Ao
593} linoleic acid isomerase(Griinari and Baumann,
1999) 2 delta-9 desaturase(Corl er al., 200139} 28 5
o] B4R W& Aololx 7ilE AR AzbdETh

2XIR HiX] W A

LAZ} 200 pg/mLe] 522 247F AH7HE 8% YA
v Aol AE L acidophilusE Es] vt F 7}
o WX W& L acidophilus®] TR W cis-9, trans-11
CLA 3t w2 W] /2 cis-9, trans-11 CLA &3-& &
AslH o A Table 3o UeRd nie} o) vl 48
A7 s 10° CFUML =F0]0al, MRS ) u)
KollAe] Ao} FAVEA A A EE YZ incorporation
¥ cis-9, trans-11 CLAE thi-i9] A2olx] A=A
2O, L acidophilus NB 203, NB 205 2 NB 2092]
A MTte] vEk] cis-9, wrans-11 CLAZ} A Aot
ol vl W) F2) cis9, rans-11 CLAE A AJg 73
5o AEEUIL Ao E MRS AA] vzl A 2] A
deF BU)} k0 L acidophilus NB 203 2 NB 2092]
G W cis-9, rans-11 CLA AAdeko] 71 A Yel
Pt o9} ol AjF FFEC o8 LAt A AEE
W= incorporation® 0] YEl = CLARUE UIFE HX
912 #¥)E {8 CLA g2 E48ks AL, Alges
Eo] LA 7ol g AgAsN ST o] A Fot
F2 45 AAY YA A9 o] F(Griinari and

o

-

rﬂi
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=

Baumann, 1999; Corl ez al., 2001l 7igi® Zoj, oj&
QlE) #F E ] Aolx Y RAogw Aztdch

Table 3. Production of cis-9, trans-11 CLA by L. acidophilus
isolates in 8% skim milk mediom supplemented with
0.02% of linoleic acid after 48 hr of incubation at

37°C
Concentration (pg/mlL)"
Strain Log,o CFU/mL Bacterial Supernatant
pellet floid
NB 201 8.24 - 26.9+1.56
NB 202 §.15 - 15.3£1.13
NB 203 8.29 12 42.8:0.61
NB 204 8.38 - 14.2+0.09
NB 205 8.46 1.13 18.2+0.15
NB 206 8.39 - 15.3x0.13
NB 207 8.26 - 11.2£0.85
NB 208 8.65 - 36.312.31
NB 209 8.72 1.25 44.8+1.84

VEach data indicates a mean of triplicate (S.D.).

TESE MRS AA| s X e] gl vls] 8% EAIT
vj Ao A9 cis-9, trans-11 CLA AAgFo] A¥tHow =
A vehgted), girge fE|Ake vgEY] A%
& A 8)31H (Partanen et al., 2001) 53] LA} 2 B3
shApbake a3y rlAES] AS-S As|3tal(Wang and
Jonson, 1992) BXF 57} & AY4ASFE gans@ Bt
cisgo] B AAISE v ARS Azt AR
4% thRaychowdhury et al., 1985). o]&igt |
A Jiang T(1998y Zikdoll 93 linoleic acidollA] CLA
o] gk UFe Aol sidolg} 31921, Lin(2000)

< o] ofgt Aite) vlAE ASdA 53 dA
= fybilEo] xjukaks E3l(neutralization)A] 7] 7] wEo)
2}

1 3t Lin 5(1999% s 53 28 wj#] U
frdBo] Auite) g Zike] ASelH d4& 7a
AlA F 4 dort, MRS HA] sjA]ole 128 A4t
it R Edo] Hof gAf wjAe] vzl CLA Aol
wroldoiar g4t

o]} 7o) BAkFo] 23k CLAS AL Ao A5
B9, 54084 ol9dx Azl AME-H 79 A8 H
7HE Bl wiel B dFS et EaFa gler
(Shantha et al., 1995; Lin, 2000), Shantha®} Decker(1993)
= sodium caseinate, S-S, U gXEFE o]E5td]
X2E AF5r9-2 W sodium caseinate®E H7F3l51-E ol
o] CLA A4l f&dolvt EXE/E H/siAE
fEch o g4 BEEHAL, B3] FAHELY FS B3
2F 5000 oj3te] 28-S 4.5% w|vt A7l A CLA A%
o] v}&- okl stk o)#el Akt sodium caseinate
7} linoleic acid radical®] 4= F<#)(hydrogen donor)Z
M & Y 3A 2Ll wEt CLAS] Aol A o
el Ao g AIZFEY Lin(2000)02 linoleic acidZ| #H71E
MRS Haplixle} €15 vixlel] sucrose, lactose 2 fructose
E Z}Z} {7V L acidophilusE vEAF3F A3}, lactose2}
fructoseol] ¢J3} CLA AAdo] £7}819.2™ sucrose 7
= L. acidophilus®) &0} A&E %3 CLA A% &
elTtol] mlsf ol @A Jebdtia 5t

Y CLA ¥M =2 43

A8 TF F cis-9, trans-11 CLA A% & #F
o mla) & Ao #lF L acidophilus NB 203 2
NB 2095 8% EAlf viAo] LA H7b 2 vidAzbs
diste] HA AAAZAE glatglen A= Fig 2 2
3o et viel 2ok F AlE T % LA vl 9
& F2A) @A i 482]7F 74 1,000 ug/mL H7}
FolAe dE vehA] ¢ske™ 3,000 ug/mLE7E Al
wjekstAl vebdtth Lin 5(1999)% L. acidophilus®] 73-%
LAS 1,000 pg/mLe] 507 H71etAS wf vjek 484
7R FAGA FAde] VEREA] Z9ET 5,000 ug/mLe)



584 SITEMAZSE|X| H28A HI5S(2008)

- 60

- 50

L 40

Log CFU/mL

- 30

cis-9, trans-11 CLA{8/mL)

Incubation time (hr)

Fig. 2. Growth and cis-9, frans-11 CLA proeduction by L. aci-
dophilus NB 203 in 8% skim milk supplemented with
free linoleic acid after 0, 12, 24, and 48 hr of incuba-
tion at 37°C. Amount of linoleic acid added (ug/mL,
white symbol: production of cis-9, trans-11 CLA, black
symbol: plate counts): 0 (O, ®), 500 pug/mL (L1, W), 1000
ug/mL (O, A), 3000 pg/mL (O, ¢).

FEoZ 7L Al meRetA FAGA date) VETIL
319214, Jenkins®} Courtney(2003)= MRS X9l LAE
0-1,000 pg/mLe} FFo 2 Hrlste] wjofslt A9= ¥
3t B= Lactobacillus TF5°] LA 37}kl Hvla)|sle] A
S4 #ifo]l vepgovt, FU ¢FE SRl LAZ
0-5,000 ug/mLe] F~Fo =2 Hrlete] kst A3} 23]y
LA 7ol vl¢ Foldgols 7313l MRS B[4
¢h= 22 L. acidophilus®] 735 LAE 5,000 ug/mLe]
o2 H/BIHS wvto] wjekst ASAA Ao] e}
woky &ksdch ¥PA Jiang $(1998)2 LAE 25 ug/mLe)
FEoZ FAE viAAME L casei® AT BE
Lactobacillus spp.2] A5 JAEQAIL sfH=d], o]
gk doldt Azp= T AEd B4 wiA Y =44 A
ol A 7I9l| o= AT

LASl H7Ps% ¥ cis9, trans-11 CLA A o]
A 75 E50lA LA 37130l 1,000 pg/mL 2 W
cis-9, trans-11 CLA 330} 7FF #3ko) 500 pg/mL
A7brer & AolE JehiiA deH, B3] Hrree
3,000 pg/mL FFELE FA% 1,000 pg/mL FFY w9}
FARIAY 238 7tAdke A e olelgh
ol FEg A5 A Aol gl LA F
o] Z7igol whet AlF FF9) CLA W 54 84 5
7 2 AF 7)ol AIEHAY) WEoE WG
(Ogawa et al., 2001; Hariom et al., 2007). Aq ol
213t v FAIZFNE cis-9, trans-11 CLA AA#E F A1E
o5 55 vk 247)21 o) H o] ti5=FA7]ex F2 S0t
stgom, wlF 24813t o|FHE] O] FAHAL v
g adte AoZ YEhgTh Alonso F(2003)2 L.

F70

&0

F 80

40

tog CFU/mL

I 30

cis-g, trans-11 CLA(#g/mlL)

F 20

r 10
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Fig. 3. Growth and cis-9, trans-11 CLA production by L. aci-
dophilus NB 209 in 8% skim milk supplemented with
free linoleic acid after 0, 12, 24, and 48 hr of incuba-
tion at 37°C. Amount of linoleic acid added (ug/mL,
white symbol: production of cis-9, trans-11 CLA, black
symbol: plate counts): 0 (O,®), 500 ug/mlL (CJ, W), 1000
pg/mL (A, A, 3000 pg/ml (O, 9).

acidophilus®| 28 LAZ} 71E MRS wjA|o 9] CLA
QS W 6AINRE HA 78] AlEbebe )
F 12MTRE 24AIMA] AESH 0T FTISIATA 8
o] o] A% AA}S} FARIATE E& Lin 5(1999% L.
acidophilus®l] 218 LAV} H7He &A% wjAelAe] CLA
ek Bl 24417 thel] 7 Eqko, o] % uiYf 48
AR o o} F7E8EAl Httial e, Kim F
(20022 L. acidophilus7} A= LA isomerase?] €43
o] pH 50014 718 &4 JERd ez B usilct. o}
g B A8 E3}, L acidophilus NB 203 2 NB 2099]
2438t viA] W LA A7} 500 ug/mL F5E0]31.0.H by
FEE 37°CAA 24417t WRBIAE w7} HYzHew
A=A

2 o

£ dFe EAE A8 e A% 79 olvie] A4
otz i Eel 9 AUH L acidophilusE 0188t thek
3 A EAS 717 CLAE i og Askshs skt
< screening3t 2 AAE L. acidophilusell 213k CLAS]
A Az 257 Hstq AR 9% L
acidophilus® LA7} 200 ug/mLe] 2.2 Zhzh Hrlg
MRS Hafx)el] Qs 48A17F Wikt & L. acidophilus
o) 7 QX WollA FAH cis-9, trans-11 CLA 3
 wjA] W K218 cis-9, trans-11 CLA T8 543
A, AF4E R 108 CFU/MmL $=2o0)9len 4 W)
2 AFE cis9, rans-11 CLAE AZHA gAY =9
vj2F Ex03t k. MRS w2l W f2l8lE cis-9, trans-11
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CLAE A A8 755 53 AR en dujFez o
A W AR Bt A4 Jebdar, L acidophilus NB 203
7 NB 209¢] Adako] 26-27 ngmLoE 7P EA) vl
Wt 5US 2H0 " 8% Xl el ““‘?ﬁ" Az} uf
ok 24X 712} AHFE 10° CFUMmL 50131, MRS
W) wjHjelr ] Aot FARHA A *ﬂﬁ‘%‘ WE incor-
poration® cis-9, trans-11 CLAY ty-5-9] HglqolA 4
ZEA EAY vl vH 2AH o, v gx]F )
A W S8 cis9, rans-11 CLAE A A8 755 £33
%Hﬂﬁﬂ*mwﬁﬁhwﬁﬂﬁﬂlPW%J@Mﬁ#
o} Egktom, 7 & L acidophilus NB 203 2 NB 2092
iR Y cis-9, trans-11 CLA AAego] 7} =4 vEr
Wl A 35 F cis-9, trans-11 CLA AA%o] & o
Zeo)l vla} =& Ao el L acidophilus NB 203 2
NB 2098 8% EA|f+ viAell LA 7 2 ufAIbE
25ty HH 2dE ARG, 5 AlE ¥ BEF
LA 7t &f3F S2]oA] dde vk 482 7HA] 1,000
pg/mL F7F FEAME A vEREA] $sker, 3,000
pe/mL F7F Al mlokshA] vttt} s E cis-9,
trans-11 CLA A% 5 A1 o5 25 oG 2447
ojxe] tiFFAyleA FE FUFHLH, wl 2447t
o|¥HE AAdHo] FAHAY v Ak ZoZ:
elgth LAY #Hrles ¥ is9, rrans-11 CLA Al 9
o] ¥ AE #F E5oM LA HrlEke] 1,000 ug/mL
ZA o) ¢is-9, frans-11 CLA AA%o] 714 E¢kout 500
ug/ml FH7eh & zpolE VER A ¢kgkew, 53] 37t
S 3000 ug/ml FEOZ EAE 1,000 pg/mL FEY
o} fARIAY 23] fashe A B uhehA
o] A% 79 HZA LA ANZDL A HiAol LA
€ 500 pg/ml FF2 & FH7pste] 37°Cel A 24417 wi%F
AIZ UERsT.
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