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EGC, EC, EGCG, ECGY F=%°] I7leta, wa do w2 E4er= EGC(epigallocatechin),
ECG(epicatechin gallate), EC(epicatechin), EGCG(epigallocatechin gallate) &-o4 2879} 344 =
< FEFo] Aok gt davs Hrtste] HEAIAS - Paenibacillus sppollAle EE 7HE7

= F
(EGC, EC, EGCG, ECQ)¢] F%%o] =789 1L, Bacillus amyloliquefaciensoll A= EGCeF ECE 748}
1 EGCGeF ECGE 571891 21, Bacillus pumilus, Bacillus subtiliss =& 721 F(EGC, EC, EGCG,
ECG)olA #rAastint 919 22 A3 Aijol|A] sato] YA} Paenibacillus sppE 7 39 &<t
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Abstract

In an experiment in which fermentation was done by adding fungal species that have antibiosis
but do not have cellulase, the extraction amount of EGC, EC, EGCG, and ECG increased in all
samples that fermented by adding sun-dried salt compared to those that fermented only with
green tea after fermenting green tea by mixing it with sun-dried salt. In the analysis conducted
according to the days of fermentation, the high extraction amounts of EGC(epigallocatechin),
ECG(epicatechin gallate), EC(epicatechin), and EGCG(epigallocatechin gallate) were detected on
the second and third day. Furthermore, when fermentation was done by adding ferment bacillus,
all types of catechin(EGC, EC, EGCG, ECG) extraction increased in Paenibacillus spp but in
Bacillus amyloliquefaciens, EGC and EC decreased while EGCG and ECG increased; whereas in
Bacillus pumilus and Bacillus subtilis all types of catechin(EGC, EC, EGCG, ECG) decreased.
The results of the above experiment reveal that the largest amount of catechin was extracted
from the result which conducted fermentation for three days together with sun-dried salt and
Paenibacillus spp in the green tea.
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amyloliquefaciensi= Trichophyton mentagrophytes<t
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7} 9= bacteriaql Paenibacillus  spp(DB  11-22),
Bacillus amyloliquefaciens(N 11-1), Bacillus pumilus
(DBF 8-15), Bacillus subtilis(DBF 11-25)& AHg-3F5]th.
Zh el whg 5w 0TE A9 AUde =
g SHFDOW) 20mlol 15CE 7Ee® ¥3e
o

we Adde AR 06 BUDe ArteA

742 star ZAsl7] 2d el Ha AR samples 29

g ] A E-& Trypticase soy brotholl 24417F &<k
mixing incubatorel]l TS 3 & F5FS 20mloll =
ZHg3 ALE297gS H7Fet sampled Paenibacillus
spp(DB  11-22), Bacillus amyloliquefaciens(N 11-1),
Bacillus pumilus(DBF 8-15), Bacillus subtilis(DBF
11-25)5 447} 100peg® 7kstel 30TCel 3Y 3t vk
AL $ 7M7) &3S S5
2. mabgzol £ wy

wAARY =4 o RE 72 Sampled] HAHY
Allg)E 60% MeOH 100ml(Total D.W 40ml, Total
MeOH 60ml)Z F%3F & 5% 5<F sonications 3},
302 Eet WAEH o] FEHES 12000rpm o= 5%
59} homogenizerS *17]13 Filter paper(Whatman
No2)& o #A|713L o]} @ A& 100ml Wl AFepa
2 A4ste] At AAE 0mlS st T3
FE5E A= A 100% MeCNo.2 53] 3] 7) L,

e
7

T A fls) daEE g3 ck] &
s oA TCAM wEE A

MeCN(100%) 1mlZ  &sfsle]  02mm  syringe
filter(nylon, 17mm)ell JFA| 713 2uE #s}e] HPLC

= B A O

=

334

HPLCE o]&ato] Hxajol Al Catechinie] #2419
Chart¥= [Figure 1137} 2t}

Condition 2

A —
o
1
1 a ]
§ % ] bt 0 E] L] ol 1) ®
@ Time{iln]
o
: B H ]
ol ® s §
| ' i i
| 1 |
1 | | | 0 ]l__JL,”\._lt_ Jhig ‘\_'UL/'\
o 10 m ki Ll 5
Time
EGC . epigallocatechin
ECG : epicatechin gallate
EC : epicatechin
EGCG : epigallocatechin gallate
c : Caffeine
* A solvent : 100% MeCN (in Water)
* B solvent : 50mM H3PO4 (in Water)
Figure 1. =XM4E2 authentic condition2 HPLC
chart
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JddS #A718sk sample EFolA Catechini$l EGC, olar 2, 3 =& o] FEFH AU EGCGE 2941+
ECG, EC, EGCGe] F&Fo| F7sk3ith EGC+= 25% B A3 Z71eke] 39410 AH S o] Fa 4 A H-E

oA FHE o] Fa HUdAe] =7 T 5 A = A FraskeE Aol YER AL, ECGE 2971 5-E
Moz Hastg o E3) EC, EGCG, ECGE 25% S7Vste] 3dAe FEFo] A E 7|F5}aL o] 5

o] Azl A BT} 50% A HE] 343 Z7tsto] 3} v st Aol etk Aadoz 3dA oA
= 100%0A xS Bk ey 5% 100%2 EGCSF EGCG, ECGe] FEo] & Lo & o3t

ALY ¥3lroH= Ha s doy|e wadso] A = FHo] HAom o]Fd Tashs Age] F=H
E31A] ekt A et
wEhA] B At s3] HAFS HIbske] TaA
AL ] B} Zxjol] A AEg S Hrlste] wE Table 2. MUHS 0|85 WEY S0f MIE TXlQ| MEER
- S . M zdq
ARG W =akel okelmuke] #4291 Catechindel 4 @ztn/9)
> = i = . L day | EGC © EC EGCG ECG Tota
F2o HA= 53 digte] dhske Aol HHol%]
. . 0 o] Z1o1el ¥ gl 2 | 10663 | 0.257 | 4967 | 18970 | 9.170 | 44.027
o =3 o=
7] wiEel 75%+ 100%9] M Esheel M= HEE 3 | 10135 | 0275 | 4911 | 20.496 | 10.651 | 46.468
Ao J)= dEytEo] AESA Gon g AgAoF 4 | 6653 | 0255 | 3814 | 14669 | 8385 | 33.776
the Aol Ao 50050 EalwolA AA|Erh 5 | 6413 | 0306 | 4390 | 14.422 | 8573 | 34.104
6 | 4872 | 0257 | 4185 | 9.640 | 5770 | 24.724
iy 7 | 4559 | 0240 | 4.467 | 7.612 | 4494 | 21.372
Table 1. MUY Z3I=0f ME =XiQ M2 2M At
(mg/Q) * DW 20mi+sxH g+HYUH2 979
* Fermentation temperature : 30C
No| EGC © EC EGCG | ECG Tota
A | 0021 | 0007 | 0017 | 0.006 | 0.012 | 0.063 _ _
3 Hri_;z.ﬂ A:LQ()Q_B}L.; HI-R = Mg
B | 0477 | 0037 | 0067 | 0.042 | 0.046 | 0.669 . dEdi 452 0|8 =AEE0 0E 32
C | 0307 | 0054 | 1724 | 1.286 | 1.406 | 4777 BM A
D | 0213 | 0086 | 1.639 | 2.334 | 2.834 | 7.106
: : : : : : g n A 5o A cellulaseE AFATHA] &2 75 Tl
E | 0199 | 0013 | 2498 | 8238 | 8086 | 19.034 = I & e 8 & %l
A 4%F[Paenibacillus  spp(DB  11-22),  Bacillus
Al0%) - D.W 20nk + =2Hg + HaUS 0g amyloliqu efaciens(N 11-1), Bacillus pumilus(DBF
B.(25%) : D.W 20m0 + SRHQ + RS 1.419
C.(50%) : D.W 20md + =AHg + MUY 2.97g 8-15), Bacillus subtilis (DBF 11-25)]¢] w] &S o]
D.(75%) :D.W 20m + =xHg + HUH 4.939 =] P )7} HrEFAlAL o : ol
E.(100%) I D.W 200 + =xHg + MUNA 7.17g stel 30T, 3t waAFE el Caffeine 3t

2 o] ZEZzapo 31 71
* Hagio] BaEE 42(15.61)8 7IECR . Catechinff] F2%-=> [Table 3] 211,
Fermentation : 30°C, 24hrs TS HIINTA e =)l ddgoz wraazl
controldll W3} Paenibacillus  spp, Bacillus
amyloliqu efaciensi= Catechin¥7} ©f %o] & %}
Eas [Table o}, Bacillus pumilus, Bacillus subtilis= $.81# 2
28t A7t Ustth Paenibacillus spps 37k
2 9% 2gE WHE T 0TI SN T 1h304) oehin B 1 B0, B0 48
& 247} 05%, 7.1%, 165%, 148% S7V8+SaL, Bacillus
A AelAE ok AelE HelA| ot 5 amyloliquefaciensi= controlol H]ste] EGCe} EC+= %+
AR A frelstAl E=A FEH A, Catechins 2] 2 284931 BGCG, ECGE 7H2F 9.1%9} 72067} 274814
E

GCellA EEAT)= gol S7Hd = & Zha t}. z12)v} Bacillus pumilus, Bacillus subtilis= 9.3]

3= TS Bl BECe 444 50| HAXE B 2 78l Avrb ok Bacillus pumiluss #&
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H7VsEA] %2 controlell H]8|A] EGC, EC, EGCG, ECG
7V 242y 29.0%, 326%, 21.9%, 282%% 7Aashed
Bacillus subtilist= 75.1%, 75.1%, 73.3%, TA.7%4 i:fixi
SHAl 7HAsknt Caffeine®] 7 -9-9ll41% Catechin¥<}
AR Ts H7ReA &2 control
Paenibacillus sppv 94%, Bacillus amyloliquefaciens
= 65%7F F7Vst A, Bacillus pumilus 18.7%,

Bacillus subtilis| A= 67.6%% #aste

H o

Table 3. £3 w57t MAUHS 0|28

SFER

d¥de

LSO ME =k}

No EGC C EC EGCG ECG Total
Control 3.300 0.139 1.953 6.264 3.578 15.234
A 3.317 0.152 2.092 7.298 4.107 16.966
B 3.143 | 0.148 1.924 | 6.831 3.837 15.883
C 2.342 0.113 1.316 4.895 2.569 11.235
D 0.802 | 0.045 | 0.486 1.675 | 0.905 | 3.913
Control : =&XH g+M2E2,97g+D.W 20mL
A ERHg+HEYHE2.97g+D.W 20mL+Paenibacillu ssp
B mAHQ+MYUYE2.97g+D.W 20mL+Bacillus amyloliquefaciens
C  mRHg+HYH2.97g+D.W 20mL+Bacillus pumilus
D : =xHg+MYUHE2.97g+D.W 20mL+Bacillus subtilis
* Fermentation : 30°C, 72 hours
V. ZE % %
< well-bing®] FF o2 Q1ste] 173l #alo] A
AA o2 AAEA A7 B 7 AFl g
A717F a2 Z[30]H 2L e 7k & ATelA e B
Agrgo] ohg ek sl Aol wiol g 49 A
Alatdet A, LA A7 - ol e SAptE
ot AeIA] AR FEAAES B9k 54
o] AUFE H7lste] HFAIZ] sample 250l A EGC,
EC, EGCG, ECG FZEo| 57l 53] A4 4
330 50%ll4] FA 8] F7Fste] 1009604 & 324
7 #2H ol9} R AsjolN AAPe] HAS
WEAZ o] DRG] FEA T 2% 57 A
oA 7R FEFe] Srletke AL & 5 AU
om oA F3119] ATl E 3% HUdHS H7t

sol MEAAS W FASLIL MY

o LGl SHE B2 F1E Xd%‘oéf’ﬂ

Y el A5 FaAZ o JERlRe] 5 B
2 JLES FUS Aolga AlEHT
=4, g %]Oﬂ w}% A o)A Caffeine?] F&%-S

5440 71 =%kl Catechins 2] ﬁﬂ}oﬂﬁ EGC,
EC, EGCG, ECGE. oﬂﬂ 297 <} S%_WHoﬂ

4»
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31 9l BGOG, BCGOlA = 212 80%8} 162%7F %
7ol ke Aglon o) el wa I 57t 371 ¢
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Paenibacillus spp= HE 7S 714 &8 sampled}
HluEA BE -rEL Catechini+ 5, EGC, EC, EGCG,
BCGONA 247t 05%, 7.1%, 165%, 148%% Z7F8k3aL
53] EGCG, ECGellA 9] FE7ke] =7 S =30 ’d
A EA R 2338 Wl = Paenibacillus spp2l
Foll= vt A 284S Bo| Hista =
[32], olEet AelEd BEH 5] 525 daAA o 7}
H21& vRe ZeHEAe] F30 dFS WS AL
2 Ats ¥} 283 Bacillus amyloliquefaciens® 5%
Ao A= EGCe ECE A48k 3L, EGCGSF ECGe)
2o vz Zskgdey, Bacillus pumilus$t
Bacillus subtilis®] 7$-oXe BE 7HEZF9 %
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