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Isolation of a Lactic Acid Bacterium, Lactobacillus brevis mh4219, Producing
High Level of y-Aminobutyric Acid (GABA) in Tea Extract and Stress Reducing
Effect of Cultured Tea Beverage Containinig GABA

Hisako Mori*, Kyoko Watanabe, and Yoshikazu Isono (Biwako Research Institute, Otsukafoods Co.,
Lid., 1-11-1 Karasaki, Otsu, Shiga 520-0106) Seibutsu-kogaku: 85, 521-526, 2007.

A screening test was carried out to obtain a lactic acid bacteria that produced GABA in green tea extract,
and strain mh4219 was isolated. This isolate converted 94.4% of glutamic acid to GABA even in a green
tea extract containing 4.3 mg/ml of tannin. The isolate mh4219 was identified as Lactobacillus brevis from

the partial base sequence of 16s rDNA, the mode of fermentation, and the phenotypic characteristics.

A green tea beverage cultured with mh4219 was assayed for anti-stress action by a Krepelin’s stress load

test. The cultured green tea beverage alleviated subjective fatigue determined by POMS and subjective

symptom tests in the healthy adult test groups. However, such stress markers present in saliva as

chromogranin A and a-amylase did not show significant differences between the group who took the

cultured tea beverage and the placebo group.
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16S ribosomal RNA & {x 7 (16S rDNA) D HEHAL S
lE, PCRIT X U 5' KK 500 bp DA 2 H50E L,
J W=7 22 ZIETHRE L7z, PCRITIZ MicroSeq 500
16S rDNA bacterial identification PCR kit (Applied Bio-
systems, CA, USA) ZHAL, 17 )L —7 T2 AT
IZ, MicroSeq500 16S rDNA bacterial identification
sequencing kit (Applied Biosystems, CA, USA) Zfff L
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Table 1. Nutrient contents in cultured tea beverage.

Nutrients Placebo / 100 g Sample / 100 g
Energy 14 kcal 15 kcal
Protein 0 mg 02g
Lipid 0 mg 0 mg
Carbohydrate 35¢g 35¢g
Theanine 2.8 mg 2.7 mg
GABA 1.1 mg 109.7 mg
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(SarstedtfE8) A2y, BBaaE [T BURE R 2 25> [HH g X
D52 EICLOBILY:. a2 1000 Xg’C“Qﬁj\FEﬁE'D
L, 200 EEPMERHAE L2 a-7 I 7—EDOHUE
l& Z 11 Z 41 Salivary a-amylase assay kit (Salimerics £1%%)
EHWTo 7. 70€ 77 = ADOWIEIZYK070 Human
Chromogranin A EIA (KWNEHIERTR) 2 FHWiElE %
frofe. 70®7 7 =2 ADMEIZ DWW TIEFRFT Protein
assay kit II (Bio-Rad Laboratories) %M\, X > /\7 &
EXHEL, WMETFOX N7 EHTz Y OEHE CHE
L7
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Table 2. Identification of strain mh4219.

mh4219
Cell shape Rod
Growth at 10 — 45°C +
Gram staining +
Catalase -
Oxidase reaction -
Fermentation type Hetero
Lactic acid isomer DL
Acid formation from
L-Arabinose +
Ribrose +
D-Xylose +
Galactose +
Glucose +
Fructose +
Mannitol w
a-Methyl-D-glucoside +
N-Acetyl-glucosamine w
Maltose +
Melibiose w
Gluconate w
5-Keto-gluconate w

The mh4219 did not produce any acid from glycerol,
erythritol, D-arabinose, L-xylose, adonitol, f-methyl-D-xyloside,
mannose, sorbose, rhamnose, dulcitol, inositol, sorbitol, a-
methyl-D-mannoside, amigdalin, arbutin, esculin, salicin, cello-
biose, lactose, sucrose, trehalose, inulin, melezitose, raffinose,
starch, glycogen, xylitol, gentiobiose, D-turanose, D-lyxose, D-
tagatose, D-fucose, D-arabitol, L-arabitol, and 2-keto-gluconate.
w, weakly positive.

20074 F12%

1 TGGAGAGTTT GATCCTGGCT CAGGACGAAC GCTGGCGGCA TGCCTAATAC
51 ATGCAAGTCG AACGAGCTTG CGTTGAATGA CGTGCTTGCA CTGATTTCAA
101 CAATGAAGCG AGTGGCGAAC TGGTGAGTAA CACGTGGGGA ATCTGCCCAG
151 AAGCAGGGGA TAACACTTGG AAACAGGTGC TAATACCGTA TAACAACAAA
201 ATCCGCATGG ATyTTGTTTG AAAGGTGGCT TCGGCTATCA CTTCTGGATG
251 ATCCCGCGGGC GTATTAGTTA GTTGGTGAGG TAAAGGCCCA CCAAGACGAT
301 GATACGTAGG CGACCTGAGA GGGTAATCGG CCACATTGGG ACTGAGACAC
351 GGCCCAAACT CCTACGGGAG GCAGCAGTAG GGAATCTTCC ACAATGGACG
401 AAAGTCTGAT GGAGCAATGC CGCGTGAGTG AAGAAGGGTT TCGGCTCGTA
451 AAACTCTGTT GTTAAAGAAG AACACCTTTG AGAGTAACTG TTCAAGGGTT
501 GACGGTATTT AACCAGAAAG CCACGGCTAA CTACGTGCCA GCAGCCGCGG
551 TA

Fig. 1. Nucleotide sequence of 16S rDNA of strain mh4219.
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Table 3. Production of GABA by lactic acid bacteria.

+ Tea extract

— Tea extract

Strain GABA Conversion GABA Conversion
Growth (mg / dl) rate Growth (mg / dl) rate
(%) (%)
Lactobacillus brevis mh4219 + 535 94.4 + 544 95.9
Lactobacillus brevis NBRC12005 + 32 5.6 + 537 94.7
Lactobacillus brevis OFC31 + 25 4.4 + 552 97.4
Lactobacillus brevis OFC34 + 0 0 + 178 31.3
Lactobacillus plantarum JCM1149 + 0 0 + 7.7 1.4
Lactococcus lactis FERM P-13646 - 0 0 + 12.8 3.2

Cell growth (cfu/ml)

GABA, glutamate (mg/100ml)

30
Time (h)

40 50 60

Fig. 2. Time course of GABA production by strain mh4219.
The strain mh4219 was cultivated for 72h at 30°C in tea
extract (Brix 0.25%, tannin content 360 ug/ml, pH5.0)
containing 1% glucose, 0.5% yeast extract, 1% soy peptide
and 5% sodium hydrogen L(+) glutamate monohydrate.
The pH of the medium was adjusted to 4.5 after 24h of
cultivation by adding 50% citric acid sol. Symbols: @, GABA;
M, glutamic acid; <, viable cells; A, pH.
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LTwote, T2HHERICIEZZIVE I MRIZ, GABA
98.2% A 7z (Fig. 2).

RIRRIC 7V 2 L KR T ) w7 L KR 10%
L7256 Th 72 el CABAEITIF 98.5%, 5.6 g/dl D
GABAZPEA L 72, AEIIARM Y+ CTCABA AT
20H% 5T, ZTOAENMD ChE TREINTVD
GABA PE/EFLIREE 161720 &g L T H AR W» L)L T
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REERIEOMR b L ARG RER 7 LR
URAEIC K 2 A N L X AR 2 F i L 72 R D L8
(A9 57 R AL A R % Fig. 3 % X U Fig. 412”3, POMSH]
FEh TR MBI T TMD 2 27 O LA I
&Ntz 7z, EEL (confuson), #E77 (fatigue), &
0 -7 (anger-hostility), 15 D -7%iAA (depression-
dejection), BIE-T% (tention-anxiety) DI H TH
HEEROBIED L7, F70ER (vigor) DIEH TIHMED
&F GEHRED ER) H S s iHm» RSz,

F72, HEIERL 5RCEBWTH it s, NEERK
(unsettled feeling), 2#2F/& (drowsy feeling), HRJE
(unpleasant feeling), TOMED b7 2 BT 2 HEH
Ronte, s DR 5 GABA 2 &1 FBBEAAORHZ

*p<0.1 Confusion

Fatigue
*p<0.1 Vigor

%p<0.1 Anger-Hostility
Depression -Dejection

Tension-Anxiety

1 |

12 1 ]
Before After After ~
45min Kraepelin Test 15min

3

Fig. 3.

1
-1 0 1 2 3 4 5
Score

Effect of cultured tea beverage measured by Uchida-kraepelin stress test with Profile of Mood states

scores. (A) Change of TMD (total mood disturbance) score on Uchida-krepelin test. Symbols: @, cultured
tea beverage; O, placebo. (B) Difference of POMS score before and after Uchida-krepelin test. Symbols:

f, cultured tea beverage; L1, placebo.
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Fig. 4. Change of score of subjective symptom test
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. Symbols: @, cultured tea beverage; O, placebo.

a—-Amylase activity
250

200

150

100

50 1 |

Just after After 15 min
the test rest

Before

Change of chromogranin A and a-amylase activity in saliva. Symbols: @, cultured tea beverage; O, placebo.

I —EXNDYENEREA 71 TR LZEL E DL
WHRERF X I T EINTWEDITERL, F6
R HFHEDRRE B LW ElE, Bt FEL
TREREFE ARV LA WMKEFDRA N LAY —H—
MWEAT D EIERDIEFERZ M L ABFHKIGE A
S, BRA NS 2T, EBIARE 7 R BRI
TEDHDBBLAHFELWVRL LGV, LB LGNS,
GABA % i\ 72 Bk & O35 20 TIX EBINIRR 77 R D 472
LYMERFDA LAV —h—HHHINTEY, 40

525



DiABERE KLV, S OEBRTEH 52D
DEMWLREFREEFEOANRHERELE L TRD, 2ol
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