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Abstract

Conjugated linoleic acid (CLA) concentrations of commercial yoghurts and the ability of dairy starter cultures
to produce CLA were investigated. The CLA contents of yoghurts were in the range of 4.1~14.8 mg/100 g.
CLA contents in yoghurts depended on the amount of milk used for raw material. Regression test showed
positive correlations between CILA concentrations and selected fatty acids (stearic acid, oleic acid, linoleic acid
and linolenic acid) of lipids in yoghurts. Among the 67 commercial dairy starter cultures tested, one of Lacto-
bacillus acidophilus, one of Lactobacillus casei and three of Streptococcus thermophilus were found to be
capable of converting free linloeic acid to CLA and cis-9, trans-11 octadecadienoic acid presented more than
70% of the total CLA formed. The CLA conversion rate of the screened strains ranged from 6.1% to 8.6%
in whole milk for 24 hours at 37°C.
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Table 1. Concentrations of cis-9, trans-11 CLA in commercial yoghurts

Sample CLA (mg/100 g sample) Sample CLA (mg/100 g sample)
70% < whole milk<87% Brand 4 4.1
Brand 1 10.0 5 6.2

2 9.6 6 6.8

3 84 7 46

4 10.0 8 7.4

5 12.8 9 87

6 7.8 10 6.7

7 10.1 11 14.7

8 9.6 12 10.1

9 87

10 88 5% < whole milk<35%

11 10.6 & 50% < skim milk<65%

12 12.3 Brand 1 53

13 12.7 2 5.2

14 88

15 96 65% < skim milk (diluted products)

16 9.2 Brand 1 0.2

17 89 2 0.4

3 0.2

35%<whole milk<70% 4 03
Brand 1 88 5 0.2

2 148 6 02

3 97
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Fig. 1 Relationship between cis-9, trans-11 CLA concen-
trations and lipid contents in commercial yoghurts (n=37,
R*=0.77).
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Table 2. Relationship between cis-9, trans-11 CLA contents
and selected fatty acids in commercial yoghurts (n=37)

Fatty acid Correlation R?
Stearic acid (Cigo) positive 0.86
Oleic acid (Cig1) positive 0.90
Linoleic acid (Cig:2) positive 0.94
Linolenic acid (Cig3) positive 0.86




1346 oli+ - Hde - A - £4H
CLA AAts% /‘]%fi_ A3} Table 33 o}, 714 2 A7}
& LAE CLAZ A%E + Q)& 45
L casei 1£ % Streptococcus thermophilus 3%&°| i}t 24
T2 CLA A2 71 500 pg/mLe) LAZS-¥ 10~
50 ug/mL £ 22 AF-§2 10% olslg o). o]z A+
Lin(10)e] B.31& fAbEF2] CLA A &84 6.3~105%2}
FAREE ol ATk

Fig. 2¢l ¥ A 214§ wfA[(MRS broth supple-
mented with 0.05% LA)} o] v x|} Streptococcus ther-
mophilus S6 o5& 24X17F viokgr viokai] x|upal B4
gas chromatogram-2 YFeh{ 21t} MRS brothel] 7|42 #
7}&+ LA(retention time = 11.6 min)2%& 4r® CLA=
709 ojAte] cis-9, trans-11 CLA (retention time= 13.7 min)
s} o]# ¥t H e o2 459 CLA A4k dairy starter -3¢
FFE vhRAA g oH, #ahgAd ol 93 CLA A4 A cis-
9, trans-11 CLAZ} 50% ©]8} 2 vtEolx]= 73} »| g of
vl A E-ol) 9% CLA MAL-e 755 CLA A4to] 7F5-3tole
AL BeolFs A2 Az

LA MAF dairy starter FAHTF00 ofst &2t Re| CLA

+ L. acidophilus 1%

(@]

CLA 4154 Bl dairy starter -FAHE 5 TF& AH&-3

ek Table 49 vteligict & /-2 CLA
ghek e I gcidophilus T AFE A S+ 100 g % 142 mg
(4.02+0.19 mg/g fat), L. casei Y A}4- HER7} 138 mg
(3.91+0.21 mg/g fat), S. thermophilus S6 A4 &S}
14.4 mg(4.08+0.28 mg/g fat), S. thermophilus SR A}-& 2

AAE - AYT A - 35

mVolte

Lym —
Lo
10673
=
{mg
15m
28458
\nn-

M 5 o Ts 1) % !
Minutes
214915 B
100+
754
£ o
? Gs9tas1l (DA
1
25 3 3
w : l -l
o 5 o 7 Y %5

Fig. 2. Gas chromatograms of fatty acid ethyl esters of media
and cultured media of S. thermophilus S6.

A: Media (MRS broth supplemented with 500 ng mL ™ linoleic acid).
B: Cultured media for 24 hr at 37°C.

The numbers of the peaks represent the following fatty acid: (1)
palmitic acid, (2) internal standard, (3) stearic acid, (4) oleic acid,
and (5) linoleic acid.

Table 3. Screening of commercial dairy starters for their ability to produce CLA from free linoleic acid (500 ng/mlL.) in MRS broth

Numbers of CLA Formation of CLA by CLA

Strain Numbers of test strain producible strain producible strain®
L. acidophilus 19 1 +
L. casei 13 1 +
L. gasseri 2 0

L. helveticus 1 0 -
L. paracasei 1 0

S. thermophilus 25 3

B. bifidum 2 0 -
B. breve 1 0 -
B. infantis 2 0 -
B. longum 1 0 -

Y.: Formation of cis 9, trans 11~CLA was 10~50 pg/mL, —: Not detectable (<5 ng/mlL).

Table 4. CLA formation by commercial dairy starters

Dairy " stater Lipid basis (mg/g fat)

Sample basis (mg/100 g sample) Conversion rate (%)

S. thermophilus TV 3.37£0.18
L. acidophlus T 4.02%0.19
L. casei 391+0.21
S. thermophilus S6 4.08*0.28
S. thermophilus SR 3.83%£0.36
S. thermophilus S20 3.88+0.43

11.8 -

14.2 8.6
13.8 71
14.4 9.3
135 6.1
13.7 6.8

YControl: CLA non-producible strain.
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