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Increase of Epigallocatechin in Green Tea Extract by Lactic Acid Bacteria Fermentation

Chan-Yeong Choi', Eun-Hee Park’, Yoong-Woon Ju? and Myoung-Dong Kim'*
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Hydrolytic enzyme activities, including those of f-glucosidase, p-glucuronidase, f-xylosidase, f-galactosi-
dase, f-arabinofuranosidase, f-arabinosidase, and f-arabinopyranosidase, which are useful for bioconver-
sion, were explored in lactic acid bacteria isolated from Korean traditional fermented foods. Nine bacterial
strains were selected for the fermentation of green tea extract prepared by supercritical fluid extraction.
Changes in the concentrations of catechin, epicatechin, epicatechin gallate, epigallocatechin, and epigallo-
catechin-3-gallate in green tea extract were investigated after fermentation by the selected lactic acid bac-
teria strains. The strain Leuconostoc mesenteroides MBE1424, which showed the highest f-glucuronidase
enzyme activity among the tested bacterial strains, increased the epigallocatechin content of the green tea
extract by 60%. In addition, L. mesenteroides MBE1424 was more resistant than the control strain at high
temperature and showed a maximum specific growth rate at 40°C. L. mesenteroides MBE1424 was pre-
sumed to have an enzyme system containing p-glucuronidase with utility in the bioconversion of green tea

extract.

Keywords: Green tea extract, Leuconostoc mesenteroides, catechin, supercritical fluid extraction, fermented foods

A oW HES AW SR FUIH(Theacead), T4
(Camellia)ol| &3t= AUIF(Camellia sinensis)e] AojL}; 9
< 71 AR Az AHEH HREFAHY zpolof 97 =
2l 9FA, A= LR 2l 9 JRozE ZEtE
olg, 7hH|Ql, ofmliitl, HiEY] 9 771 Fo] jlow &
AF8H20], 3H[33], Sl & EHE A A4], T=A3H27], FA
A[25] 59 Asol HIEHGITH I FoA e St ool
E = polyphenolic EZ 2 2o watA ZE (flavones),
ZetH = (flavanones), E2tE & (flavonols), 7} 7] (catechin)
o2 ERHY, Fxo A AW FaEolu &4l &
ojgt Aoz HAFI 7). HAto] ol diH U=
7H 71 F = flavan-3-ol -2 2 2 epicatechin FEHZ &

*Corresponding author

Tel: +82-33-250-6458, Fax: +82-33-259-5565

E-mail: mdkim@kangwon.ac.kr

© 2016, The Korean Society for Microbiology and Biotechnology

http://dx.doi.org/10.4014/mbl.1511.11015

A3t 5G9 EC, EGOS o] 28| 2§4l ECG, BEGCG7H
$8 o2t} TS F2 94 EE oHe 5L o] 83
SRS 51 Al AT, 22 D AATAo|
st Sgo] Wi 7hgo] uthe wio] gtk

297 22 dALET B JAE 32 g0z 4
8517] wjo] Fol BT HEe Hod £l 23
T 4 ke Aol lom, AR Y% Lxg Heo
2 3% 9 2euAS 145 & 5 a6, WA
£ olgsto] oot AHES 27142 4 s AHo] 9
oH17). 294 $A0] 34 BAS WA A9 549 §
8489 BGCGE 3% G&0] 751 Aoz R
ouj[24], ol BHEAT o] §T 2 HX 2EES EG
5B Azo] B7HE T GNA oAUEE S5t 1)
o PN S B ATATE B v 9rH1e)

1A, B4, Az 5 HAE B F FRA EAGE
ANFE oATA A O o] §F ST AvtE FF



Lactic Acid Bacteria Increases Catechin Content in Green Tea Extract 63

2A], o]F 57} A4atsts v ] @ 4lof BiEt A S
5] 2P YTH1, 13]. RatdtS FE2HTE 28 H 45
2 0] &3}7] 93t pectin esterase[5], B-glucosidase[11],
B-xylosidase[12], P-galactosidase[26], [-arabinofuranosidase
[19] 59 &4 &4 digh A7 Rt A S5[30]&
Leuconostoc mesenteroides YLB8 o &5 ©]-&3}o] Z419]
Hi A DA Ato| =0 ARE o Sl FARAE AASHA
HIH A ZA|leAo]E2 22 A A JA| Ao =9
T80 FAEE AL skt % S35 Lactobacillus
plantarum w320 9Jsto] FE2ASE A7 JRHUIE
Hustgon, v F21]& FEATS 53 S o|EY
°]iﬂ F7& S7tol thste] Bashgich

2 AfoAe A E H R A5 FarFoeRE 4
A B3}, B-glucosidase[30], B-glucuronidase[2], PB-
xylosidase[19], B-galactosidase[26], B-arabinofl.lranosidase[IB]

=

B-arabinopyranosidase[31], B-arabinosidase[8] 5 7]& ]
g7 YEAST BHE 529 G4 Jﬂy}o}oq 02 A
A AT AE RS SA 2320 Wi
A8 F 7RI B HgkE }_A}s—wz 748171 & EGC
o] FFL GoHo T 27| F2E AR T wjgR
Ao] TE ASEHL 2GS AU 20S AT 7%
s ﬂio}.l_x]- st

L

BUEE U A=A 2" HAE HET F 407
94 HEAE o 2HE AAFS Besy] 9stel Y A

Ha e AT A E4(0.85% NaCl)ol] et &, A==
_4’5‘ 3} MRS(deMan, Rogosa and Sharpe medium, BD,
Detroit, MI, USA) Batufx]o =aal 30°Co A 48Xt &
o wj sttt F Y-S bromocresol purple(0.015 g/,
BD)©] 3% MRS #j A o] 3F 38k 30°Col| A 48A17t &
Qb ujeFet & A MO R W= FFE 22 AEstY F
2 Hostglo. #ee %‘iﬁ‘_}%% MRS #j A& AH&-5ho
30°Col| A 24X 7t v %3St & B-glucosidase (E.C. 3.2.1.21)
2} B-xylosidase(E.C. 3.2.1.37) E4ZA L2 & 5[11, 12]¢
HH O 2 B-glucuronidase (E.C. 3.2.1.31), B—arabm051dase
(E.C. 3.2.1.88), P-arabinofuranosidase(E.C. 3.2.1.55), B-
galactosidase(E.C. 3.2.1.23), B-arabinopyranosidase(E.C.
3.2.1.99)= w30 EaE HH[3, 9, 28, 31, 34} ©|-§5}t
A o E2B4E 25T

RAbdt W FY 529 DA 5= += Bradford Dye Reagent
(Bio-Rad, Hercules, CA, USA)E Al-&3le A5 o,
AA =2 3]4% bovine serum albumin(BSA, Bio-Rad)
& 018909 4B4E oI, A Fo R b

9 ANFS BABAS AT F I S4B BATHS
e 24k S o S(2200] BT Yo BTG
A 37 AREAE 2] Astel wlef L= 2

A9 27] pHE 245 v 44 ES ¥ @5Th MRS
Hjz] 7] pHE= 2 N HCl =& 2 N NaOHE AR&35te] 24
sk,

BAGE AAHA A 2015 =0 =3 K2} 150 gofl
1,000 m19] 7% (95%, Korea Ethanol Supplies Company,
Seoul, Koreay& 2715132 (Gyckaralollal 24l A2t 29
A 23 B 29 2871 e 0
22 El T0°CE ARG B 2RSE 54 74
(80%, v/v)— BRad2 83549 m 10 m/ming &0
2 55RU $8712 $YS 57 F2EE YASIA. o
Arslet A9} B2 8ujE 247 70 ml/min, 10 mV/min®) §<&
O 2 15023 Tt A5 FE3 A FE=2 60°C
A4 B ST F FABEG LAY 2UA 5REE

2 Asstalct

=2 FEE9 TR AHE ZAAE-E MRS iAo @Y
TS JE3t9 30°Co| A 24A17F 59 200 rpm o 2 A
HH‘*?_ L °J/8—E—E]5}°1 2 SHTE 23] AlFHsEt =

AFPRY F=7F 100 mg/mlo] HEF B+t F

°ﬂ 5’]‘—‘%?_ =, AujeFet ZakdtS 27) A|Z5%(0Dgoo)

7} 1.00o] HE& HFsAct +FE ATt IR E I
sto] WA A|RZA -80°Co] EEstglon], Um 2| 30°C
o A 48417 F<t 200 rpm o 2 H gt A ES Al
23 5 -80°Co] A3tk ANEe $EAXT F 10 mg/
ml9 =2 vgho] dE3t T o] 1} x](Sartorius Stedim
Biotech, Concord, CA, USA)Z o313t 7171 &=F &4

o AHg-eHsict.

Algof 385 7HE|719] =+ high performance liquid
chromatograph(Waters, Milford, MA, USA)E AMEsld =
Aot AL HC-C18(Agilent, Santa Clara, CA, USA)
£ AR23HoH, 0.1%((vv)2 acetic acid®} acetonitrile®] H]-&
o] 15:85-30:70(v/v)°] HEE F=1HE A5t 1 ml/
min® $&02 ZFQch H&7| 2 photodiode array
detector(Waters)ES AFE3tGoH, AYdA o2 oy 7}
HZ1(EGCG, ECG, ECG, EC, Sigma-Aldrich, St. Louis,
MO, USA)S FI3te] A% BAUL 93 BXEAE A4S

THREEE 190 $AE 29 2alol T
g2 AHg3te] ARt 2UA SAE
E=2 600001]/‘1 5oL 52 7Ax5}t] 5]& 54 go] =Y
A #8 SALUE Hesiel o o) A8 Ll
Sl £98 FRAFLZE 156 59 2L &
;}"7 B-glucosidase, B-galactosidase, B-arabinosidase &
o BAYAE ZHeo] ST BLTHE Yehi 9 5
Hidts Adstgch(Table 1), £98 2444 F B
glucuronidase Aol -3t Z1 02 et MBE1424

E.
of

March 2016 | Vol. 44 | No. 1



64 Choi et al.

Table 1. Lactic acid bacteria used for fermentation of green tea extract.

Stock No. Strain name Origin Sin;(i;;rity (E:Tt)/lrr:; :cr'g;/;z)
MBE1424 Leuconostoc mesenteroides Baechu kimchi 100 B %u;gu;o(;\ iga)\se
MBE1429 Leuconostoc mesenteroides Wooung kimchi 99 B_f(;zziz(ﬁi(‘;;se
MBE1440 Leuconostoc mesenteroides Kakduki 100 B-ara t)(;g%firggc(;?idase
MBE1456 Lactobacillus plantarum Baechu kimchi 929 [3(09I1l;cic—>53c:)azs)e
MBE1518 Pediococcus pentosaceus Baechu kimchi 100 B-aral(a(;.nzc(n)firggc;?idase
MBE1558 Lactobacillus fermentum Baechu kimchi 100 B-(%e‘a;ciog.i;;se
MBE1563 Lactobacillus sp. Oisobaki kimchi 99 B-ara?é?zc;pi/r(e)a.zg)s idase
MBE1573 Leuconostoc lactis Baechu kimchi 100 [(32)(1)/2'(:'(()13?)3
MBE1982 Lactobacillus plantarum Baechu kimchi 99 B(gl;;czs(;dozs)e
2 Y E #3539 B-arabinosidase, - arab1n0furanos1dase
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Table 2. Changes in catechin contents in green tea extract by lactic acid bacteria fermentation”.

Sample EGCG EGC ECG EC
Control Before™ 181.440.1 <™ 1414+63° 554+0.6° 500+ 1.4°
After™ 177.940.0 < 131.0+14.0° 547+182 499+1.2°2
MBE 1424 Before 184.7 + 1.3 def 137.3+43° 56.2+1.6° 5384152
After 185.2 4 5.5 °def 219.4+6.79 583+162 584+0.4°
MBE 1429 Before 184.4 + 4.5 def 136.6+1.1° 526+18°2 58.5+0.6°
After 184.4 4 9.6 «def 205.7+5.8f 498+6.6°2 519+17°
MBE 1440 Before 189.5 + 1.6 %f 1324+ 14.0° 552+3.12 575+16°2
After 184.1 +0.2 «def 182.7 £20.1 def 504+7.0° 544+0.5°
MBE 1456 Before 182.7 + 24.8 <d¢f 133.2+423° 5474852 59.6+092
After 187.7 £7.49%f 191.9+7.6°¢ 4934502 536+2.12
MBE 1518 Before 189.7 +3.1 %f 130.2+2.6° 5584372 575+1.0°
After 192.7+7.8¢ 187.1 4 2.8 <def 551+ 142 54.7+0.6°
MBE 1558 Before 187.8+ 1.3 %f 137.0£143° 550433 58.5+2.8°
After 179.140.0 < 167.4+194¢ 5194212 532+06°
MBE 1563 Before 180.6+ 16.3 <% 1363+7.0° 589+0.9° 506+2.8°
After 189.4 7.0 %f 164.5+252¢ 5214392 497+27°2
MBE 1573 Before 185.4 + 1.4 def 135.1+£136° 56.8+2.1°2 56.4+0.9°
After 185.4 + 8.7 def 185.8 + 7.8 def 5194392 50.7+1.7°
MBE 1982 Before 185.2 + 14.8 <def 1323+17.7° 59.7+4.0° 56.5+3.82
After 185.8 4 8.1 <def 197.0+17.9¢ 512429 523+4.0°
“Each lactic acid bacterium was used to ferment green tea extract as described in Materials and Methods.
Averages and standard errors obtained from three independent experiments were shown.
“Before and After means samples obtained before and after fermentation, respectively.
"Different letters in each row mean significant difference between means (p < 0.05).
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Fig. 1. Influences of temperature (A) and pH (B) on specific
growth rate of Leuconostoc mesenteroides MBE1424. Differ-
ent letters mean significant difference between means.
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