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Bioconversion of Green Tea Extract Using Lactic Acid Bacteria
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Abstract

In order to improve the sensory preference and to mitigate the bitter taste of green tea extract products, 100 micro-
organisms isolated from Korean traditional fermented foods were used to ferment green tea extract and the analysis
of catechins and sensory evaluation of the fermented green tea extract products were undertaken. When the isolates
were cultured into 2, 4, 6, 8, and 10% green tea extract, the highest growth rates were observed when 2 and 4%
of green tea extract were used as growth medium. When the contents of catechin components of non-fermented and
fermented green tea extracts were analyzed by HPLC, there was a significant decrease in content of epigallocatechin
gallate (EGCQG), epigallocatechin (EGC), epicatechin (EC) (EGCG: 125.45—65.42 ng/mg, EGC: 85.96—38.03 g/
mg, EC: 25.64—13.84 ng/mg), whereas there was a significant increase in content of gallocatechin gallate (GCG)
and gallocatechin (GC) (GCG: 7.79—>85.22 ng/mg, GC: 9.46—64.59 ng/mg). Eleven strains of lactic acid bacteria,
which showed relatively small content of gallate-type catechins (EGCG, ECG, GCG, CG) in their fermented green
tea extracts, were selected and used for sensory test. As a result of sensory evaluation, Lactobacillus plantarum
62901 and Leuconostoc pseudomesenterioides K200132 showed the best score in overall preference. Their fermented
products also showed strong roasted flavor while decreased grass flavor and bitter taste were observed.
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Table 1. Analytical conditions of HPLC for the determination
of catechin.

Pum YLI110
p (YOUNG-LIN Co., Ltd., Seoul, Korea)
D YL9120 (UV, YOUNG-LIN Co., Ltd., Seoul,
etector

Korea)
Detector wavelength 280 nm
Eclipes XDB-C18

Column (Agilent Co., Ltd., Santa Clara, CA, USA)
Column size 4.6x250 mm, 5 pm
Column temp. Room temp.
Flow rate 1 mL/min
Time (min)| A (%) B (%) C (%)
0 75 20 5
15 75 20 5
Eluent 25 30 65 5
30 30 65 5
32 75 20 5
40 75 20 5
A : Water
B : Methanol
C : 1%(v/v) Acetic acid
Injection volume 10 uL

Autochro data module

Integrator (Young-Lin Co., Ltd., Seoul, Korea)

A} F2Ee] WIS 27
= MNP £84%0 T Nagle] HX) 758
o 29 Zash A MY+ AE 48 B
YA shlth

‘QEQ%QE—‘%H %aﬂ 100 &2 v =
B 2 2mLe] APHHiA|(TSB
£ MRS broth)el] ﬂz—é}@% 37°C0ﬂ/\1 24 A7+ FoF Awj
5,000 pmolA 10 2 b AR T okS A
0“—% AABAL, 0.85% Gt NaCl o2 1 3] 423
1 mLo] FHof] AEtate] HEH o= AR5

00
r%
o

0= WX 28
k3

MRS B3 as A% A daA FE
A7) fiste] =3k F& 2US AF v 47
4, 6, 8, 10%wWH)T HESE F7FHFo o 531 &

=] (iZ}HHZ] Y& Azt Alzg Zhzte] majuA|
= autoclave® % 96 well plateel] 200 L2 312,
7F wellol] WIAE HEANE 2%((viv) HE3H 30°Cel A
48 AIZF viFSE 3 620 nmol| A SHEE Sl nE

o Ag=E 2Rk

Ir r—lrL N

=31 g Hu AHAAES E‘}io‘ji 2%(wiv) e}
A%(wiv)e SRS FH)8ke] B4 &, 50 mL conical
tubeol 10mL¥ EF3I 3, 1009 PAE HEAS
2%(WV)SF 4%(wiv) SRR ol ZzE 200 pL¥ HE5kA,
30°CoNA] 150 rppm o2 72 A17+ vhFSFATE. v ke 200 uL
= F3kod 96 well plateoll loadingdtx 620 nmol| A 3=
£ SA AL
717! 24

2%(WV)2F 4%(wiv) SRl A Bl FE 100 7] v A
= v e HPLCE ©|&3}e] catechin® #4301,
HPLC #4272 Table 19 LFERA ST}

USSR} A|Z2| ZHsZAL

o e MRS HEUAE 9
el 2%(whv) HANAE A2 1S Alxste] Bad &
Aate mAE HEAS 2%WN) HEE 300CN A
150 rpm &% 72 A2k W gt et W FlE 1,500 rpme
LAED S & A5AS FAAZSIY AFHAA AIEE 9]
2519t WE=a A8 BEAAE Ama AR

Catechin 412 E3}

-



2 180 mg/500 mL7} H =2 Eof &
HE BA (158 HE: 1 ¥ 3
72O HE: 1 0 A, 5 d-2%, 9 Jml¢

FTthe ARG,

b=y

—_—

ZsAAL el SAHIX|
HSAA A3 doly EAZ 233 SPSS(2008)E ©]
43le] ANOVA 42 sleH, oA A-S 95t

4% 4% 4% 4% a% 4% 4% 4% 4%

Sample Control

2% 2% 2%

50 49

Sample Control 27 28

2% 4% 4%

4.9
5.2

Sample Control 47 48 49

63 64 65 66 67 68 69

2% 2% 2% 2%

4.7

SampleControl 81 82 83 84 85 86 87 88

Z3t D8
0dE MSS 26t Sit FERLC| 2N s

Sxb gmel] ARES Al E2 SAEATE AETA
2 FAA4EY B Ald 5 16S 1DNA 9714 <E &l
3l 2 R AT Gl #F FollA rE F
(species)? 2] HS ThFeAl EFst= 100 79 v =

8 10
mEGCG mGCG mECG

2%

30
®EGCG mGCG wECG

4%

WEGCG mGCG ®ECG

4%

4.8
5.1

70

BEGCG mGCG ™ECG

2%

4.5

BEGCG mGCG mECG

91

cG

Fig. 1. Proportional content of gallate-type catechins (EGCG, ECG, GCG, CG)

fermentation with 100 strains.
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Table 2. Selected strains with relatively small content of gallate-
type catechins (EGCG + ECG + GCG + CG).

Content (%)  Strain No. Strain name
39-40 5 Bacillus atrophaeus
40-41 6 Bacillus cereus
4 Bacillus amyloliquefaciens
41-42 23 Kocuria atrinae
26 Lactobacillus graminis
28 Lactobacillus pentosus
45 Staphylococcus pasteuri
72 Enterococcus durans
43-43.5 92 Macrococcus caseolyticus
94 Proteus mirabilis
95 Proteus mirabilis
96 Providencia rettgeri
29 Lactobacillus pentosus
51 Bacillus amyloliquefaciens
55 Bacillus methylotrophicus
56 Bacillus siamensis
59 Bacillus sonorensis
68 Bacillus tequilwnsis
43.5-44 79 Lactobacillus l?lantarum
84 Leuconostoc citreum
85 Leuconostoc mesenteroides
89 Leuconostoc mesenteroides
91 Leuconostoc pseudomesenteroides
93 Pediococcus pentosaceus
97 Proteus mirabilis
100 Weissella cibaria
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Table 3. Analysis of catechin content(%) in green tea extract fermented with 11 lactic acid bacteria.

Lactic acid bacteria strain no.
26 28 29 72 79 84 85 89 91 93 100

GC 2,640 16.52%¢  18.57* 16.49™ 16.94° 16.77* 1638 16.21¢ 16.28¢ 16.71™ 16.80° 16.43%¢ 16.39>
EGC  23.99° 9.73° 9.52* 876% 8.87% 9297  852%" gkl gg7r 9o3ecde g pedel g gpdl g el
C 0.05¢ 4.34¢ 11.60°  10.50° 10.40® 10.35® 9.52®  9.64®  9.63* 9.63* 9.66® 9.69®  9.81®

CF 17.66™ 16.75¢ 15.13° 17.36* 16.84° 16.89° 18.36™ 18.34® 18.49* 17.74™ 17.72% 17.91% 17.93*

EGCG 35.00° 16.74° 1326° 13.56* 13.82* 13.93° 13.75¢ 13.87% 13.81° 13.64* 14.09° 14.06° 13.82«
EC 7.15* 3.54¢ 3.87° 3439 3319 339¢ 3314 3.0 3.15¢ 3160 3239 323  3.40¢
GCG 2.17° 22.30°  18.69° 19.85™ 19.97% 19.71° 20.43® 2024 20.21* 2027* 20.00® 20.15* 20.39°
ECG 1020 5.59° 4.92° 5.16° 5.11° 4.97° 5.08¢ 4.95° 4.96° 4.94¢ 491° 4.99° 4.95¢
CG 1.13¢ 453" 445 4.89°  474%  4.69° 466"  4.66™  4.60° 469"  459°  4.62* 469

' Means in a raw with different superscript letter are significantly different (p < 0.05).
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Fig. 2. Sensory evaluation of green tea extract fermented with 11 lactic acid bacteria.
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