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Manufactures of Functional Kimchi using Bifidobacterium Strain
Producing Conjugated Linoleic Acid (CLA) as Starter
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Conjugated linoleic acid (CLA), known to possess various beneficial effects such as anticarcinogenic,
antioxidative, and cholesterol-depressing, has been used as a health supplementary food in Japan and the USA.
Optimum condition for CLA production without causing changes in quality of kimchi was determined using
Bifidobacterium sp., a CLA-producing microorganism, as a starter in culture broth, freeze-dried culture, and
encapsulated culture. Results revealed encapsulation was most ideal for maintaining the ability of bacterium to

produce CLA during kimchi fermentation. Exogenous linoleic acid (LLA) which is a

substrate for conversion to

CLA was not added to kimchi since LA was already exists in red pepper. Changes in sensory properties of
kimchi and production of CLA were measured after inoculation of the encapsulated starter. The optimum
inoculation concentration of the encapsulated starter was 0.1% (w/w) for production of CLA without causing

changes in kimchi taste.
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Table 1. Raw materials of kimchi

Materials Weight ratio (%)
Chinese cabbage 80
Radish 13
Fermented anchovy soup 2.5
Dried red pepper 2
Garlic 1
Green onion 1
Ginger 0.5
Starter 0.1~1%
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DFinal salt content of kimchi is 2.5%.
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Conjugated linoleic acid(CLA) A4 d5E Starter= ©]-8-5t 7154 4 X9 A= 113
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(A)
T N T ]
0 3.00 .00 9.00 12.00 186,
Time (min)
(B)
Cis-9, trans-11 linoleic acid
‘ A} | 1 * l 1 1 1 1 l L} L} L} Ll ' ¥ L} Ll 1 I 1 L L} L}
b 300 600 800 12,00 15
Time (minj
©

Cis-9, trans~-11 linoleic acid

|

L L [ I R R O L e
0 3.00 6.00 9.00 1200 15

Time (min)
Fig. 1. Gas chromatograms of standard linoleic acid methyl

ester (A), standard cis-7,trans-11 linoleic acid methyl ester (B),
and cis-7, trans-11 linoleic acid methyl esters in kimchi (C).
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Fig. 2. The contents of linoleic acid in kimchi spices.

Table 3. Effect of starter on conjugated linoleic acid production

Starter” (%, w/w) CLA contents (ug/ml)”
0 0
0.1 0.56
0.5 3.09
1 4,08

YMicrocapsulated cell.
ICLA Produced in kimchi.
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Table 2. Effect of addition method of starter on conjugated linoleic acid production

Addition Methods Inoculated cell conc. in kimchi Initial kimchi CLA (ug/ml) Ripened kimchi CLA (ug/ml)
Freeze dried cell 10° CFU/kimchi g ND" 0.716
Microcapsulated cell 10° CFU/kimchi g ND 6.08
PND: not detected
Table 4. Statistical analysis of ripened kimchi fermented with starter
Starter” (%, w/w) Color® Odor® Taste? Texture® Preference®
0 6.13" 5.89* 6.32 6.12* 6.15*
0.1 6.14* 5.85° 6.30° 6.23* 6.10°
0.5 6.02* 5.36° 587 6.14* 5.7°
1 5.89" 5.34° 5.65° 6.10° 42°

PMicrocapsulated cell.

PData are means rated by 10 panels based on the 9 point scale: like extremely (9) ~dislike extremely (1).

*"Means with the same letter are not significantly different (P<0.05).
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