Korean J. Food & Nutr. Vol. 25. No. 1, 26~31 (2012) THE KOREAN JOURNAL OF
OIRMZFYIX]
FOOD AND NUTRITION

wibd 250 2/st GABA & EOIE HO|AEQ Mt

EETTY

Ao Al RS SRy Ret, YR E Aol oot ol
o :

Production of GABA-rich Tomato Paste by Lactobacillus sp. Fermentation

Seok-Cheol Cho, Dong-Hyun Kim', Chang-Seo Park’, Jong-Ho Koh',

seokokok

Yu-Ryang Pyun’ and TMoo-Chamg Kook
Dept. of Food Nutrition, Seowon University, Cheongju 361-742, Korea,

*Dept. of Chemical and Biochemical Engineering, Dongguk University, Seoul 100-715, Korea
**Dept. of Bio-Food Analysis, Korea Bio-Polytechnic College, Chungnam 320-905, Korea
"“Biovan Co., Chuncheon 200-160, Korea
****Dept. of Marin Biotechnology, Anyang University, Incheon 417-833, Korea

Abstract

For the purpose of production of GABA-rich tomato paste, this study was carried out to investigate GABA producing
lactic acid bacteria from Korean traditional fermented food, Kimchi and optimize the culture conditions. As a result of
fermentation, Lactobacillus brevis B3-20 among lactic acid bacteria isolated at the pre-experiments was the best producer
of GABA at the tomato paste medium with 50%(wet-base) levels of dionized water. At the result of fermentation on the
tomato paste medium with 0.5%(w/w) yeast extract, as a source of nitrogen, 3%(w/w) MSG(monosodium glutamate) and
dionized water(the ratio of tomato paste and water was 2:8), Lb. brevis B3-20 produced the maximum GABA concentration,
143.38 mM. GABA-rich tomato paste showed the activity of free radical scavenging. Because GABA-rich tomato paste have
functional ingredients such as ascorbic acid, lycopene, carotenoid, as well as GABA by lactic acid bacteria fermentation,
GABA-rich tomato paste can be considered high functional materials.
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Table 1. GABA production of different Lactobacillus sp. on commercial tomato paste medium supplemented with 50%«(v/w,

wet-base) of deionized water

GABA content(mM)

GABA conversion yield(%o)

Strain B1-14 B3-20 B3-39 Bl1-14 B3-20 B3-39
Adding 1% MSG* 23.77 31.85 28.61 4321 57.91 52.02
No addition 16.81 16.42 15.57 - - -

*MSG: mono sodium glutamate, Data are means of triplicates. Standard errors were less than 5.0% of the means.
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%27] pH 4.520.1, T EFL 40%=10]1 o, 4FF9] glutamic
acid7} AZEH Ut EnfE H o] AEo]| 50%(wet-base) TS
Z 7142 3 3, GABA A4 9ANFS 742} 1.5%10° CFU/g e
2 2R} wjeFst A3k Lb. brevis B1-31, Lb. brevis B3-20,
Lb. brevis B3-39 5 39| f4hto] £8 8-S Bglon,

=2 1.5x10° CFU/g~3.0x10" CFU/g®] A#<4E X ¢ rhdata
HolR] o).

2. EOIE HO|AEE 0|23 GABA AfAt
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Table 2. Effect of various water content on GABA production of Lb. brevis B3-20 on commercial tomato paste medium

supplemented with 1%(w/w) of MSG

Ratio of tomato paste and deionized water

5:5 4:6 3.7 2:8 1:9
GABA concentration (mM) 33.0 34.0 36.9 54.7 511
GABA conversion yield (%) 60.00 61.81 67.09 99.45 9291

Data are means of triplicates. Standard errors were less than 5.0% of the means.

Table 3. Effect of different MSG concentration on GABA production of Lb. brevis B3-20 on commercial tomato paste
medium(ratio of tomato paste and deionized water=2:8) supplemented with 0.5%(w/w) of yeast extract

Concentration of yeast extract(%)

1 3 5 10
GABA concentration (mM) 55.70 143.38 147.56 79.84
GABA conversion yield (%) 100.00 86.90 53.66 14.52

Data are means of triplicates. Standard errors were less than 5.0% of the means.
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Fig. 1. Activity of free radical scavenging of GABA-rich
tomato paste by Lb. brevis B3-20.

Control : not fermented tomato paste,

1: fermented tomato paste supplemented with 1% MSG,

2: fermented tomato paste supplemented with 3% MSG,

3: fermented tomato paste supplemented with 5% MSG,

Data are means of triplicates. Standard errors were less
than 5.0% of the means.
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Table 4. 50% free radical scavenging activity of GABA-
rich tomato paste by Lb. brevis B3-20

Scavenging activity(FSC50%)

Control** [

2**** 3*****

Concentration
(mg/m)
*FSCS50 is the mean 50% free radical scavenging activity,

1.74 1.51 1.17 1.46

**Control : not fermented tomato paste,

**%]: fermented tomato paste supplemented with 1% MSG,
**E%2: fermented tomato paste supplemented with 3% MSG,
*aEE%3: fermented tomato paste supplemented with 5% MSG,
Data are means of triplicates. Standard errors were less than 5.0%
of the means.
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