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2. Ad71e &0

[ Leaves of Green Tea (100kg) ]

-extracted with H20 (1500L), 600C, 4hr, twice
-concentrated

-partitioned between EA and H20
-concentrated

[ Green tea extracts ]

-fractioned on Diaion HP20 column chromatography
(EtOH/H20)

I | I 1
0% 10% 20% 30%

-concentrated

[ catechins fraction ]

-recrystallized in H20
-freeze-dried

EGCG white powder
(~98%, 4.8kg)
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A3d =] AT

L 39 5% A EGCG &4 1747152 FS Edd =9 DSMAReL
B o] TaiyoAtb #Hd 3k ek

=24 = 1A
751‘:_;<<EA}U§ A E A5 L= (73%)
ODSM Teavigo |Tea catechins(EGCG90~94%)
AR §
(@Taiyo International |Sunphenon |Tea catechins(EGCG90~95%)
QTate & Lyle Teawell [Tea catechins(EGCG95%)
@Danone Silhousette |Tea catechins 25
Agg | T
(OBASF Tea catechins (28
®Blue California Tea catechins )
(DChangsha Sunfull . 0
Bio-tech LTD T-full |Tea catechins(EGCG90~95%)

2. IU 5% EGCG 2A1E 83 A7 FL FUloA = ofg A
Z |

d= A Fota AW T8 ). I v A A7)

AFL 7FEAYO R Ao} FEF &4 A|Fo] F 56%F A8

AT

<= nlElAl AV AE AR AR 820124d, 7909
24 (=) ZAA A AR | A Bl (L)

JUvlEFEE S A 3% 11 45 5.6%

L R Bfj 5 A oF 57 26 3.3%

e rEE A 88 10 1.2%

SHALA A o/ el 37 32 4.0%

FHS X AFYFEE | JALAD 23 28 3.5%




SR AT ERFEE | LAY - 34 43%
L-7l2U"ElEEH 0| E | thHF) 28 39 | 4.9%
ZFEA M EA O} F=ZE | CJ ARk T 33~16 440 56%
TH ] =:4HCLA) FAF & T 30~50 102 | 12.9%
sAFEE B} 35 F A oF, 1w A oF 12~38 21 2.6%
7)€} 13 1.6%

3. =Y AN TR

7F ZFEIIAI K 7HE ] Avl = of A obrt 40%, mlFoll A 27%, ol
A 26% Z=Hlskal . 53 LEF} Tl Hbottle) o2 EA F]
£ 7154 S Ebottled tea)e] F7HAol whet ofAolo ] Ao &

ojuki Ut

L olol we} S8 FIHE ARAE T3 dBo] FES FE

skal o

o A R EGCG &A1& &3 AFY AAANE FE= 2,500
KX

A RN Hxd 44e & Aoz d4ddn.

2. ZFUYAA: AR EGCG #dE A Zo] 2 AAES FAsHA B39 L.

F& 2 71eAlFo] vt Al A7 s F AdE FAAE AR
=]
=

ook

g, @A WA 714 e FAAI Y

- A a7
= 2016 2017 2018 2019 2020
TR 2,895 3,065 3,246 3,437 3,640

SERES
A& 5.9% 5.9% 5.9% 5.9% 5.9%
TE 1,225 1,375 1,544 1,733 1,946

S RES
A& 12.3% 12.3% 12.3% 12.3% 12.3%

{Nutrition Business Journal (2014)>
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M3 A APNUSY g U Hot

A14d EGCG ¥ Z24A) e EF3)

32 A3 SALRE D) vm

1. #& ds

7 AR B
ARE ALY T ERHH G, 53 A7) AGS HwL] 9
o] 7t7he) EGCG @3¢ Mmoo ms Ao E4¢ Ad¥sn 4
A e Amshel Az L RFEE B B

. AR 2 2

Elace (§‘r7ﬂ d), BAAHBRAGAT), AFHCE

ey
793t 50g# = 500mL &=

ol

56~64), 9% 45089 AxHES
I 60°Coll A 4A1ZF FEste] FZ319 ).
ZA g (100mL) 2 S v Bl A=EA)S A

155}

o

(2)

FEES
& 10mLell =<1 o 20uLs F$ste] HPL Z}

1
o] WAZFS vlwalg . (Table 1)
SHS J|FoE HAZHT2802)2 T H]

_EL

> NN 2 e
o

(3) 1.0 mg/mL EGCG &F#
WA

Table. 1. 22, A} A 718 =247 EGCGEF vl

g shEA A B4 A|ZAt
= o5 = = = =
20uLA] 29]
2810 2417 2649 2023 3822 3217
ST

19 1kegd
EGCGE&-3F At

3.86% 3.32% 3.64% 2.78% 5.25% | 4.42%

o} w3

A2 AFAE =53 gl dE A9ty EGCGEEel w3keH
A EFHTE & AW 527F EGCGE ©l 3+ ste Ao ® Adso
2 A A4 Are F= AFAS FAst] AHES AT




2. AL A

ofs

Ay 473 8 By Aol

AR S E Y82 AFESHA 2 ‘EGCGLSH S53FEE &A1Y
A9 FAAE A9 43 HPLC 249 & /Mdsta

S validation &tx=} gkt

< x3ste] EG, EGC, EGCG, ECG % F£& =} catechin A&

< 9% 71€7) 88 (gradient) 2749 HPLC A<

GCGe| & 2 <% AAo| &34 I}

=
i
o
ok
£ 4
gyl

E33 57427 (Model 500, Chrom Tech®)
£ (AT-4000 Column Oven, Futecs)

ODS Z+¥ (INNO column C18 (4.6 x 250 mm)

AR AH F ARF

ByZgt2~3 (10 ml 2 100 mD)

93] A= (Tuberkulin, 1 ml, NORM-JECT®)
f=gv] AAE& #WBEg e FE0.45mm HV, Durapore®)
A A2t ETHZE FEW

@ ANd=4

3

Algaw: EGCG1E# =x5==(EGTE)
o 2 A WA R
<% EGCGE 98 % o]

B2 9 YuA

Oh #E=4 0 Aol AR 4F9] 7HEIZ] A& Sigma Aldrichel 4]

T3t AHEsE T

@ ol ¥ & =Z7}8 %1((-)-epigallocatechin, EGC)
A4 CisHiO7, AL 306.27, CAS No.: 970-74-1

@ ol 3 Z=Z7}H 712 ¥ o] E((-)-epigallocatechin-gallate, EGCG)
B2 CooHig011, EAFF: 458.37, CAS No.: 989-51-5

@ ol 3] 7}E) 21((-)-epicatechin, EC)
FEA4): CisHiyOg, #AFEF: 290.27, CAS No.: 490-46-0

of| 1] 7}l 21 2 9| o] E((-)-epicallocatechin-gallate, ECG)
B2 CooHig010, EAF2): 442.37, CAS No.: 1257-08-5



OH
Pt i OH i OH
HO. [ Y HO\@,\C’J,J- HO B )
“QH "“OH
OH
H

Catechin

Hie @ i k
o : °
e AR e &

éHa H H

Caffeine Epicatechin gallate (ECG) Epigallocatechin gallate (EGCG)

() QWA 8 HPLC 87 : A7o] SR ASke 248 A
Agarslon], AHeg HPLC gl ofelet 2ok

%% =2 Az

water HPLC grade J.T Baker
acetonitrile HPLC grade TEDIA
methanol HPLC grade TEDIA
acetic acid ACS grade SAMCHUN

(4) "ol A &ZE 0]

X 2y Alxd

HPLC data Acquisition | MultiChro 2000 V4.2 Futecs
Microsoft

Microsoft Office Excel 2010
Co.

o Al

(D o]5de] =A

(7P Solution A : 0.1% Acetic acid in water 1LE bottle o] & 713l acetic
acid 1 ml& 7k & wwkstar, 1083 2239 A3ty €7] &
membrane filter2 o 35t ALE3FH T

(1} Solution B : Acetonitrile 1 LZ bottle ol %713, 1087 23
Ay ste] &7 2 WY o F membrane filter2 o 3}3} ]
AH-&3F AT

@ w9 wEgAe Az

_‘IO_



Oh Z2EdYe =4
FF=4d EGCGI8 0.0100 g < HAAA LS ol &3t HAF £, 10 ml
By Zgtage 9a SHFE 247K H7BRAH (% 1,000 ug/ mb
() ZF=8H9 =A
FZUNG FFFE ohulsh 2ol AL Mated, 2tzte] wF g
L vortex mixerE Al-g&3ste] &3l T
(th A=FA A= (Standard, STD)2] ZA|
Zt w5 3E 89 9 o3-S oo 2o A xshH,
2 GAE AFd AEE ARESH T
Sample name Final Conc.(ug/mL)
EGCG98, 50ppm 50
EGCGY98,100ppm 100
EGCG98,200ppm 200
EGCG98,400ppm 400

(3) HPLC #A=4:

A& A& 0.2 um syringe filter2 o #ato] F-Afe] ARE-3F 0™ INNO

column C18 (4.6x250 mm) Z

452 AEHAT o5 A ChEYol =)

2B (& in 0.1 % ofAE oAE)E 1.0 m/min & 55 £52 7]L7]

| 202 EESAA B4R AE FHZFS 100 polH, Oven
25+ 35 Cola AE 42 UV 280 nmollA A3 AHA| S
Z71-& Table 1.9 YN AT

Table 1. HPLC running condition

Solvent elution

gradient

0.1 % acetic acid

00~12min - 90:10, 12~25min - 85:15
25~28min - 70:30, 28~30min - 90:10

. acetonitrile
Flow rate 1.0ml/min
Detection UV detector (280nm)
Column INNO column C18 (4.6x250 mm)

Injection volume

20ul
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2t HlolE A g

A" ZA, & £ MultiChro2000 V4.2, Futecs co. T&2 13- Al&

stRen, g4, AUAd " BEHAE AESH7] 8] Microsoft  Office

Excel 2010 AH& stdoh. A=A EEE, yFo JZAHHE o] &3}

o HaAFHOR 24 AT FEE IIAWHNE HFA AL (y=ax+b)
R

b1
2
)
ojf

03:

rlo F
<
Ho
=2

o}, 241 9] validation

EAHY  AFHS gotrr] fste tad Zo] A =EARA
(System suitability), Eo]A (Specificity), ZAAl (Linearity), Y8 UA
(Intra-day  precision), <€ZFd2A  (nter-day precision), A4

(accuracy), HAHFIALOQ B HAHAZIALOD) 5& HAES AT

(D) A8 34 (System suitability)
Zt ARE 5 3] HHE SAste AEAAS ST &, Al2H HAPAHY #
A71&L 9 =md &Y ¢} retention time ¢ WAool 2+t 10% ©)3+el A-$-
Aoz AASAT

(2) SolA (Specificity)
A =9] retention time ¥ LI AR ANA M I 29 FF
EolA e AAIVIES BAEHEY Hart Aol S8 I ,
BEAEZA7 A3 retention timeodl A 7H =7 JERUYA e A A
3o 2 AASYT)

3 A4 (Lmearlty)

NaE 7t 5204%, 0.2%, 0.1%, 0.05%)M= ZAs ¥ HPLCEAL 2

Azt dojx 72 w2 939 WAHRE "P%’S}i, °|E ulgto gz A

Ae 31“33}99\2&1 Ao s AGAA T FHATR? )E FATE G

A R 9] gho] 0.99 o)<l AL Aggow %7&“3}9515}.

(4) YDA (Intra-day precision)

ANa5E 550.4%, 0.2%, 0.1%, 0.05%)E=Z ZAg 5 Z T HAAE

Zbzy 307 A o2 43 whE SAS 7 IAEE 9 I HEh g

retention times et o™ 7 Aol FAHE d=e] WS}
< 939

retention time?] H x|} AWEZHX}E TPt duiH DA
HAn o] AYFEEZHZHRSD) ZF L retention timee] AthEFH=F
o2 Jetydem RSDELe] Z+z: 10.0 o)3tel ZA¢ Aoz #AAH3 Y
=%

_‘|2_



(5) ¢339 (Inter-day precision)

NEES 5504% 0.2%, 0.1%, 0.05%) 8= 2AF &, 2 ¥=8 AAE 2
4

s
retention timeg TP om zZF ZAHUoA =AHHA 3z HAB
retention timee] B9} AJUEZHAFE FIATE YAAEAH L =2
o] WAn| o] HETFHAHRSD) 7+ L retention timee] Ao EF3HXHRSD)
oz Yetdem RSDEEe]l Z+2zF 10.0 o)skel A$ Agtow AAHsIA
c}.
(6) A& (accuracy)
NEE 550.4%, 0.2% 0.1% 0.05%)E2 ZAF %, 2 =8 A4S 4
3] HbE =AY 74 = A 9] peak area®} retention timee]
;£ ZEAE FEAT AFHL FF2A 100 AT A9 Aoz

(1) H2AZFAA LOQ E HAH=3A (LOD)
AEdA (limit of detection, LOD)®} Z#gkAl (limit of quantification,
LOQE Al1yd o xol% (SN ratio)7} z+z+ 3w (LOD)F 1081 (LOQ)
He 552 A3

o A7A% 9 1
() HPLC #2411 o] 7

=ale] EA|5H= EGCGE E§a Catechin Ao BAMoz Unkzel
BAHOR & FA4 HE o] §3te] B FOT gho] MAPFFE
Mol LeiA ok Hol= HPLC 71718 ARgste] catechinf & B4 3hs
el wol AwEn Yok

B, B ATl

‘EGCGE G =235 (EGTE) &A1¢9 Z&AH7}
dg 8312 EGCGE ¥33F EG, EGC,
A AFE 4 A& HHES HPLC

= :

NE HPLC W& acetonitrile ¥} waterg ©]&d o2 3t 7] &7 8

W2l(gradient) .2 §&F3te] 7} catechin 482 EE =3k thgez 3
sy

#39 caffeine AE= TAAZF & F AT

EGCGE =33+ EG, EGC, EGC 5 F8 *x} catechin A %59 retention
time& Z+zF EGC 12.4 min, Caffeine 14 min, EC 16 min, EGCG 16.6 min,
Catechin 17.1 min, ECG 21.3 mino]l A #&Eof, o]F peak & A= It
Aol dojuA] ekgkom, peake]l B H Eo]do] oA YERE v B
EAYHE =240 3HrH Catechin A& 2 Caffeine &S SA A7)
of X3t WHoz AsHY. (Fig 1 and Fig 2)
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T E HPLC &4 =21FEE(EGTE) 2419 4
B7tE FdstdE A3 EGCCyg =A5F==(EGCTE) &A= EGCGE
98% ol T3t o ECGrF &% 2% vwh) FFEHA A& ¢F
A om caffeine FE2 Ad HEHA LUt

3 SigmaAloll A AlBE I e A8 FFF (analytical grade) EGCG
A 0.6 % A=Y ECGE st Aot mela] EGCGI8 AAlE e
5 EGCG &A1 ZA FHREZAE 251 Ao AF ST 5 Utk

(Fig 3, Fig 4 and Fig 5)

1600800

1550800

1500.000 ic 20
0502 £C 20170

1450 DD

1400600
1380000
1300300
1250 600
1200 200
1150900

100600

1030600

1000 200

850,000

900 000

#5000 |
#00.000
750000

700000 ‘
450,000 ‘

600,000

550000 ‘ |
S00.000

450.000
400 000 ‘ 1
350,000

300000 RTER
250 000 f

i 300 100 .00 00 1200 1500 18,00 0o 2400 2700

Fig 1. HPLC chromatogram of major components in green-tea
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390 000

330000
300,000
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240000

210,000 ’

180000 ‘

120,000
i ||

£0.000 |
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30000

rﬁu PN L T Y

EC

Caffeine

|
1 I A o U
JU U AW W

il
iat i

| i
/
Wil I

w0 1 3 af

17

150

10 i) L)

Fig 2. HPLC Chromatogram of whole green-tea extract

E b atEm e

EGCE ECG

e e —

HPLC running condition

Column -INNO column  3.5-0DE(N)
(X250 20
Sobvent elution : gradisnt shution

2

n OL1% aoedc acd (%) Angdonitiie (5
gl
an
30
i}
o

bow o
L

Flow rate - 1 Omd/min

Detection - UV detector {Z80inm)

Colemn temperture - 35°C

Sample : EGCG [Sigma analytical standard 9386.4)
02 magy'mi

Injection wolume - 1000

Fig 3. HPLC Chromatogram of standard EGCG (analytical grade,

Sigma)
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Fig 4. HPLC Chromatogram of EGCGALgH+ HaFEE

waw U R S R

i
44
e

v |

- ]

I
i 1 1

st 114 - Y S . N e E

v Caffeina:  EGCG =5

W A R MNw BT
Ein] [ vas] |

oy bl BO8  SHOAGI4 B0 43004 BhiE
at R L
F 37 10241 1o b

= MMM B0 190,008

Fig 5. HPLC Chromatogram of [EGCG1L g HAFEE
(EGTE) + caffeine]

(2) &4 9] validation

N 28l &34 (System suitability)
Zt AlgE 4 3 WE SAst AEAS A= F A

o] AA7FEL FIHAH 9} retention time o HAHA-

A ZA7ZF 3.0 % RINEe 2 AFEE o] -k A ARIA S BT

d
o
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(Table 2, Table 3)

Eo]A (Specificity)

A 59| retention time I FYL YA oA I FFE

3} Figl 9 Fig 29} Zo] EGCGE %33 EG, EGC, ECG 5 =

catechin AE &2 EE caffeined] A5l AAAXE, 7+ A8 IFaE

25 AFEAM FESG IS dHeudlen, EXEAR Y

retention timeoll A HAdH = 7F As YepA| o 53 BoldE U

ERU ATt

212444 (Linearity)

ANasE Z 5%0.4%, 0.2%, 0.1%, 0.05%)E=Z =ZA3 3, HPLCE
(e)

29
S
S ATl dojzl 7+ W y=o HAZS A&, o F Higow
A e Adstlon A AR FAAs R*HE T8I

, AT R* 22 0.9998 2 4t=H o 43 A4S el S
F 4 o (Fig 6)

128000003 - - = - - -] i Rttt ittt ittt pmmmmmm-e (Bl ot

oh A BN y = 2742421 x + 20229.75 ©® AXE O
™
.

e e e -t
| | | | | |

12000003 - - == == - == Y S P FOPITSPPURY S S | SRS I 1 I nm et
j | | ! | | |

1cmmn'no—————ﬁ————i»———ﬁ———ﬁ:f———f————v}———*————7:77fﬁ”":r”"f””:rf ""”3 7777777777
: | | i | i

00000~ = === - == e B o e e

L B

U ISR SESTUREIE: SHETT . S eI Sy S FRESIEE: S

7.7y RUSRGIN SREPSSON. EYSEPSSSVOYIN S HRSPON | SYONE. OYIND, SRRSO | NSO | ISP
| | | | i i |

00000 T~ =~ === - = T ks S EE L R R s - eomm e
| | | | | | |

5600000~ == - === S . —emmuu SRR Lo ocsesz]

L e & o e

4000000T- -~ -~~~ =~ R Pt s SR T i S

32000004 - - === - - - e e s ST P e L L PR R
i i i T 7 7 i

24B0000T - - 1 s

] | | ! | | |
TR0 -t s S e e S e S e P ]
] | I i I i |

| | | | | | |
B00000 -+ =it s i s e e s S e e e st e
' | I I ' I I

& ; | | | | : |
oo 500 12000 180.00 000 s00.00 36000 12000

Fig 6. Calibration curve of EGCG

AW ALDA (ntra-day precision)

EGCGaEgHF =Ax+=EEGCGTE) AsE 772 005 %, 01 %, 0.2 %,
04 %S =AZ 3, 308 1A 7 43] WHE=XE 3 retention time 2
peak area o Hgk R HFHEZHAHRSD) #< 7Skt 04 % T
Hol A9 retention time= 14.1 min + 0.15 2 FFFJ oW A=
Azxl= 10622 e} 953 APUAS BRoFRt} peak areadl
5= 110520 + 1397 , AUiE=HA 1.2602 A=Ho] 93 A
Ho|FAoh

olst 02 % &4, 01 % &4, 005 % FTE&A A5

ox o B o
o o AN o

b
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retention time 14.1 min + 0.15, 14.1 min + 0.15 % 141 min = 0.15 2
#EEen AogFEuxs 27k 165 181, 068 o2 A&HUTh peak
aread] A$% 52276 =+ 677.91, 24608 + 972.81, 2 11756 + 219.82°.= I
ZEgom AoiEEHXE 247t 1.30, 3.95 © 1.87 o2 A=Ho 3 o
WALAS YelAch  (Table 2)  Table 2. Intra-day precision test of
EGCG1ga =x25+=EEGTE)

T1(0.4%) T2(0.4%) T3(0.4%) T4(0.4%) MEAN RSD

peak area 108470 110770 111340 111480 110520 | 1.26

R.T (min) 14.3 14.2 14 14 14.1 1.06
T1 T2 T3 T4 MEAN RSD
(0.2%) (0.2%) (0.2%) 0.2%)

peak area | 51938 52034 53286 51845 52276 1.30

R.T (min) 14.3 14.3 14.8 144 14.5 1.65
T1 T2 T3 T4 MEAN RSD
(0.1%) (0.1%) (0.1%) 0.1%)

peak area | 24903 24676 25585 23269 24608 3.95

R.T (min) 14.3 14.8 14.7 14.3 14.5 181
T1 T2 T3 T4 MEAN RSD
(0.05%) (0.05%) (0.05%) (0.05%)

peak area 11433 11923 11851 11817 11756 1.87

R.T (min) 14 14.1 14.2 14 14.1 0.68

® YA HA (nter-day precisiion)

EGCGst+ =x+=E&' (EGIE) AsE 247 005 % 01 %, 0.2
%, 04 %= ZAT F, 1¥¢ 7FHo= 33 HEEZA3}al retention
time 2 peak area o Hi L AUEFHARSD) #E TFIA
o 04 % FEH2] HS$ retention time 14.4 min + 026 & &

Z Hen dox %LX}” 1.842 Yeh 49 AUdE BHoF9
t}. peak area®] 7% 108483 + 3539, AT EZHA} 3.260 2 3
AU S HefF E} olst 02 % +&4, 01 % +& ﬂ, 0.05 % &

S
I~
(e}
B
(=}
)
o)
%e

o] A= retention time 14.27 min + 0.45, 14.
14.17 min = 0.06 & #FFEHJoW FYEF=HA}+= 7—}7—" 3.16, 1.83,
6

041 o2 =5t} peak area © ZA$E 53044.67 =+ 1254.55,
26844.33 + 1133.27, ¥ 12518 =+ 5152902 FIAEHF oW Fux=H
2= Z47F 237, 4.22 2 412 0 & AFEFHo e I UA S YE

Wdth. (Table 3)
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Table 3. Inter-day precision test of EGCG98

0.4% D1 D2 D3 AVERAGE SD RSD
peak area 110230 110810 104410 108483 3539 3.26
R.T 14.6 14.1 14.5 14.40 0.26 1.84
0.2% D1 D2 D3 AVERAGE SD RSD

peak area 53410 54076 51648 53044.67 1254.55 2.37

R.T 14.3 13.8 14.7 14.27 0.45 3.16

0.1% D1 D2 D3 AVERAGE SD RSD

peak area 27782 27166 25585 26844.33 1133.27 4.22

R.T 14.3 14.2 14.7 14.40 0.26 184

0.05% D1 D2 D3 AVERAGE SD RSD

peak area 12813 12818 11923 12518.00 515.29 412

R.T 14.2 14.2 14.1 14.17 0.06 0.41

® A=A (accuracy)

ANEE 5% 04 %, 02 %, 0.1 %, 0.05 BEZ ZAS 5, 7t 5%

H HAE 43 e SASAW. 4 =¥ AHAY peak area%}
retention time®] mean = SE & F3t¥Th 0.4 % 849 retention
timeS 100 + 0.53, peak area:= 100 + 0.63, 0.2 % &%2
retention time 100 + 0.82, peak area= 100 *+ 0.65, 0.1 % G842
retention time2 100 + 0.91, peak area= 100 £+ 1.98, 2 0.05 % &<
9] retention time 100 + 0.34, peak area®= 100 + 0.93 & A& &
of, FFUA= EF 1.0 o3t ke Yetlidtt. (Table 4)

_19_



Table 4. Accuracy test of standard concentration

0.4% T1 T2 T3 T4 mean *+ SE
peak area 108470 110770 111340 111480 100 = 0.63
R.T 14.3 14.2 14 14 100 = 0.53
0.2% T1 T2 T3 T4 mean = SE
peak area 51938 52034 53286 51845 100 = 0.65
R.T 14.3 14.3 14.8 14.4 100 = 0.82
0.1% T1 T2 T3 T4 mean *+ SE
peak area 24903 24676 25585 23269 100 = 1.98
R.T 14.3 14.8 14.7 14.3 100 = 0.91
0.05% T1 <T2 T3 T4 mean = SE
peak area 11433 11923 11851 11817 100 = 0.93
R.T 14 14.1 14.2 14 100 = 0.34

@ HAAZIA (LOQ) 2 HAHE3HA(LOD)
AZ3A (imit of detection, LOD)$} A =F3+A (limit of

quantification, LOQ= Al1d o xo]= tk (S/N ratio7} Z+Z+ 3uj
(LOD)%} 108 (LOQ)=+ TE2 A3t

A HEWY dY=E dedes 71Ed AE3A (LoD A w3k
A LOQE 4=d Ax AEdA LODE 002 ~ 0.04 ppm 2
ALOQ+= 0.06 ~ 0.12 ppme] S A=FH A

At AZR7152F 24 ‘EGCCAEH ZAFEE o FHHI/MAEE

FF3 FA &Y 5 A= AMEL HPLC E24WHE 7H‘?—i%}§l of=
T u

gttt HPLC #A4H-2 EGCGE =33t EG, EGC, ECG & TO ix]—
catechin A#E& A AHFY & A+ ¥ HPLC EAHO 2 A Zhu
S We YR £AH3lY AgEgTh Validation ATRE SolA
(specificity), A#Fd<e] 2dA(linearity), YA€ Ad(intra-day precision), ¥
2+ A(inter-day precision), & €H/d(accuracy), #HA&AZFIALOQ F H4
HAZEIALOD) 55 AAEFOEN EAUH 88 2 A= AJAHE

dski .

—

ol

e
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S2REF A RQ retention time ¥ LI AAANA HFAHIAIY
& IFES A3} EGCGE =¥¥3 EG, EGC, ECG & F8& =3k
catechin % caffeine?] T IAEL BF HFEA FEI FA4L e
ylon, EAEZA3 FU3 retention timeolA Hd3 =7 A
Efu=] ol -3k Eold S Uetd AT (Fig 2)
EGCGE =x%3 EG, EGC, ECG & F8 ==z catechin AEE& EF
Zhu 5% o] ®B1F mpe} zro] A A@ALFE EF 0.990]4C
2 U353 HAALS Yerden, duAPA(ntra-day precision)&
9%  olsk, LU A(nter-day precision)=  10%  ©|sF, AEA
(accuracy)2 95-105% = YEelY ZE =AM G353 Alx"H HPA
E HAFIY A B dAFoA FHHSER EAstnA s+ EGCG
Ao sty I IHAAF(peak area)> = retention timeol] oS
AL Ad(intra-day precision), I (nter-day precision),
“d(accuracy) 5= AHEIAT
=212 FF EGCGAIEE 0.006%, 0.01%, 0.02%, 0.04% & s=EH=Z =%
%, HPLCEA S AHASt dojxd 2+ wx5¥ 3313 gh(peak
area)= AF=Estal, olE HIRCe=RE g3 HEAde IAWRAL
x + 20229.75 o2 ALlEow, AIATR? )= 09998 =
AEH 5 AXAEASES vEUAT. ®E= 4 FEE OAEE 30&E I
Ao F 43 HFEZ=A3}3 retention time % ¥ WA FH(peak area)Q
Hegk ¥ AHEZHARSD) #e Fetd B A 0.04% FEHY A
¥ retention timee] FUEFHXHRSD)= 10602 YEIGom 3ad
A ak(peak area)?] FUxFHA= 12602 47 AEEo 4% A
WAaEEs RAFATE =, 0.02% T894, 0.01% T894, 0.005% F&He
7d§-ol = retention timed] JtiEFHAI= 1.65, 1.81, 0.68 o=
zyzy ArEEQon 1w ghpeak area) A B EFAHAIL A7
=

<
I

oo

=

E, TYAEE A3 1Y HAS=RE 33 HEESAS)
g YA 0.04% FE&He] 7 retention timeo] FUEFHAVF 1.84=
UeElror 3w AgHpeak area)®= AOEFHA 320 o2 53
&+ RHAFAG. ol 0.02% &4, 0.01% T&4, 0.005% &
3% retention time R I I WA Zk(peak area)d| HHEZTHAE
3.16, 1.83, 041 2 237, 422 2 412 o2 A& 3 Azh
= UeT. = HPLCEAHY A (Accuracy) H7HE 98t
E F% (0.04%, 0.02%, 0.01%, 0.006%n)¥E=Z ZAI % 7+ v%
AAE 43 ¥E FAHsa 4 = A el 3 a2 A h(peak
area)¥} retention time®] mean + XFHXHSD) = FIATE 0.04%

ox ¥

e N o e

o,

M 2 ol N 12 o
>
b
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T8N retention timee 100 + 0.53, I ZH A F(peak area)= 100 + 0.63,
0.02% G842 retention time2 100 + 0.82, 3 =W A Fk(peak area)= 100 =+
0.65, 0.01% <&q9] retention timee 100 =+ 0.91, 33 A Zk(peak area)=
100 + 1.98, 2 0.005% <&He] retention time> 100 + 0.34, peak area:=
100 £ 093 o2 4= Ho, #FHA= 25 1.0 o3 e Yelgidt. =,
signal to noise ®I&(S/N ratio)e] Z+zb 38 (LOD)¢} 108 (LOQE+ =2 7
Z3HA|(imit of detection, LOD)®} A & kA|(limit of quantification, LOQE -3}
oE Ay HE3HA (LOD)= 2-4 ppm, AZFIALOQ= 6-12 ppme] &< e
Wit (Table 2)

3. FAAECH, ZRed, AZE 5 4% 273

7} 7HA Q1
(1) AEHe] aoF

B oAGEe Meen 2gu AUE olgdel AR F JPINS FE
3 FEstel AMAREINI/ANLFRFELES SRR

ol
RuiC)

to M

3|
PHo FhHQle] Aol Fudl 280 nmollM A A

TERHIZRE Y Z

AL HEFFEHAZT]

ZHgeE

SeEHAAEsLe 2 (A 4.6 mm, Zo] 250 mm, T octa-
decyl silica) =+ ©]¢} 53 A

(T BHRvIe] 2
°l

71421 (Caffeine,1,3,7-trimethyl-1H-purine-2,6(3H,7H)-dione-1,3,7
-trimethylxanthine, trimethylxanthine, theine, methyltheobromine)
A4 0 CgHoNyO,, A : 194.19, CAS No. : 58-08-2
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(b QukAer

] €& (Methanol)

ol =Y E ¥ (Acetonitrile)

Z4H(Acetic acid)
@) NEAA

o] =A

oH

&

ohH &

p)]
m}

of
il
o
N
t

=1

HeEol = 1,000 ug/mL =

ojp
ﬂa
oy
N
o

T
fo},
o
ﬂo
N
Lol
il
o

N
2

lo] 100 mL £33 =&}

J

AZ IS ZA 20~80 mg) HFEFES F

ol

.

Sgo=

3|
=

2 old AL A

‘A
ﬂ

wK
X
i

Z7(d)

3L

1. AEAAIZ20tETY

3T

20 uL
280 nm

40C

M
o}

TH

: 100% M EYEH

€9, B
1.0 mL/&

Al

A 01%%A

A4

AS (%) B8 (%)

A ZHE)

95

15
100
100

85

10

11
20

95

21

95

40
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(Hh Ak

7} 91 & (mg/kg) =S x m

S: AFEN F A9 FE(ug/mL)
Vo A8 A (mL)

e
H

B AERE ATeAFE & PEede FSs] flske] sl=zwol

o :rs" S ==

e sk Wiolth weld A2 7t

(2) ZHlet A=
(h A Au W ARFE
GCE& g/ 2 m

Flesvdol2MEH S 2/ FE (25 mL)
Ryl Zgt2~3 (100 mL, 50 m
T2 AR
7h2=Ee] EAIRIA] 100, 50 pL
(W) &A%
ZV2AZntE Y E /BRI HET] 2 AFEAT]
= 2w o] 241 2] (HeadSpaceSampler)
Wax Z4 (0.25 mm id. x 30m x 0.25 pm film thickness), FFAP
Z4 (025 mm id. x 30m x 0.25 ym film thickness) &2 ©|9} &%

(th &24ue) Enl
Jf2dZnEdgZE JAE 05 mL/minoE2 FEI AIE &,

AE7] 2 2RSS AT

Z4to H[Ethyl acetate (EA)]
A4 CH;COOCHs, A% @ 88.11, CAS No. : 141-78-6

\H/O\/

o
(L) LREAIF
& 72 (Toluene, HPLC grade)
%< (Distilled water, HPLC grade)
4 A3dHA

_24_



Hol® 1 g& Aske] 100 mL %3] Sehao] deth

=z
Sl Eehage] ERAL Yol BAAA Ae oy EEdYos A
ik

o] FEUHE EFNeE H-3] A ste] 1250, 2500, 5000 n

g/mlL EFEHOZ ALgIIT]

A7 &HL Aol JerE IUAAE HAST blo|ddd ¥
(th A= g8 =)

TA3 3 FAPE A8 5 g& FE3] HIo

9] ARE 25 mL =2 o]l EHE FEHod Y=

o 7)o 7FAElOlE A”-AE o] &8t FFH Y 1250, 2500, 5000

ppm&l FFEN 100 uLE 22 92 § o] A @x2oA A=A

ZHg-gdlom AR o] &4 747} 5, 10, 20 ng/mLe =7

Ak,
() AFgA 2A
FAB B AR5 g 4A| AT

TR AT
G) =4 2 At
7h 717124
O & 19 202 AMgsts A8He 7171y 21 b} 4

=
i=]
jL

E1. A3 20lEdef Z/EAHO|AMEZ =H ()
b~ 4

1A% FFAP #(0.25 mm i.d. x 30 m X 0.25 um)
27)127 : A0TNA 58 A
7k s T2 194 D : 3C/R2 2 50C & 5% HA
ENI T2 224 2) - 50C/RoZ 150C F 3% A
A= RS R Az EE UE, 05 mLIE
%
Sl by 40 : 1
Sk 100 «L
deoamel  FUY &= 120
T eesy 80C, EEWA 7
2 e A =]
AEA ez 108
AE7 25 250C
EA A 20+




xr
i

,_lr,”
L

T
N
Jﬁmo
N

S

1
T

9o] zR02 Poj7 AR EIY 4o o]

AN

Xl

S

=%
=

-

o] 2R Ao A2vtEIY o) dojaE= o

A A

)
o

~H

K

file)

o
K
B
o

i

(th Al

A x (B/C) x D

Al (ug/g)

=

&9 A =F(mL)

B: A¥

L A8 AR )

C
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AEH HEE

A &1 A A H] 31
A9. YHAEH 111 &
TE ¥ 1M.271 2L¢ALE 1113 ZI AR
&
3 & A9, YEAIEH 112 &
ES A9, YU FEH 1151 ZA %
27} A9. ATAIEH 1.1.53.1 47}
H4keE 7 9. LukAEH 11535 FAH3LET}
S A9, LEAIEY 11412 9%
BFE A 4 A9, AnkA A 24 HHE
W A9, A HEH 7.1 FF5 A E
IeF A9, dAEH 71 FFE AF
T A9, AWAIEYH 71 S5 AY
Y A& A9, WA 71 FF4 AlF
Al AES | A9 AR 35 AlFS
7% 2 4 N
e ST o, awagy 37 qaze
o) A A9. ARkAIEH 38 AT
A md et A9, YHAIEH 3.11 A=A}
A& A9, DAY 3.6 ATLSAIH
9. YWkA A 5349 S AH EZHo|&d
Edyjol =¥ ’
gigéa{a% ZzeHE]} Ao|2d, HEL o2,
o EA ol 2™
- A9. AHAEH 6.1.1 o }ZFEX(By, By, G
F opZetEAl “]G) 19 FEe+521(By By Gi
= 2,
Ap. AFE 7IE B A 6. 5T 6) A
ZEPYHDE) H
(1) T=YFEKD.E)
Ap. 2AF4 71 9 74 10. 21D F
i 6) AT (1) &luy @ ZEELINT
(2, 2B 22
. Ap. AFE 7)1E 2 774 29, 7[ERIEF
QEIE. QSRR e _ 1
dPEsekirg 2005 37 6) AAPH (5) TYEFAIAE
254l EILE 1AL %715 49% A9 2, 25, 255
(ZAtolE) HAR7) 5] | EAAAE
Z34)
A4 FE5E 74 4L 71E U JAHIE 80
Z+ 581 PR3 =N - -
e HEVIE | szl
25 e |4 B 12 D 01E G AAE
chzgag | OV EY g ge
(A, AEFFH)
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&

g2
g2 Gramg’d, FobmA R0 9 walsto] fAg WS
RE 5714 Bt 54 F7IYARS LTk R AelE Rl &
D8 AABHE FHAET PR 42 AEste YAl oot

(1) B84

ECEEE

M
Y

SYUAE ol 8T hFFTO AYNBS FAAE, YA, DAL
3TAZ Lhect,
43 AEYHO] TE RSN 10 mLES 28] 520 SFual(shA] 2)of, AE

o 1 ml 2 0.1 mLE SRR 2)0] 22 3 o]apH hat=ct.

gL WEN SRR 22 35~37°CoIA 2442412 HIFF 5
wapol 7hask wAsH AR GPolth. 2422413 Yol 7hast @
A 727} gstAl ke ol
ol 2ANY Poln 1ol BYNRS UAIRICY,
® gAY
FAAFOA A AR QUEIAaO 2 E] BGLB ulA|(s1x] 3o
AEsto] 35-37°CollA 24£2417F FOb HIQFR $ SLALA ol RS als)
T 7kast WASHA] ofUstle molk wikS A4stel 48+3X71A] W
AT} 7}AWAS 8ol BGLB MiX|(81%] 3)228 Endo SHAIEIAI(1A] 5)

o= YreAl &RAgS AR

ARAIEY

A2 Endo SAIURAI(8iA] 5)ut EMBRPIERR|(BRR] 6)oflA A F A<l
A DN B uAgAad A= 271 oS EESAER|(ER] 8)ofl FEst
o 35~37°CollA 24+2A13F S vttt g ulx|o)  Aj=tol tisto]
IG5, Forxdd eto] SFHE dAAES ol tidee e
=2 Hgertt

(1) BGLB HiA]S

4.3 Ala¥o] 2 A8 | 0.1 mLZ 27§% BGLB vRA|(8iX]  3)
of 7ietct. tige AlFE&AS 7tE 2art 2 dole ddY uixlE 2
o wrg ks Ap83ho}

ofo
2
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(=)

A8 HS 22 BGLB BiX|(HA] 3)2 35~37°CoflA 48+3A|7F vijefet &
E A5t Wol=EIRE &5 W AF =Y 7t29 EXE
A5t S o) Endo SHAURA|(MHA] 5) E+= EMB SHIERA|(BiA] 6)0f]
wol iRt ojste RARZ Vh REUIAINY SFAYE B FAAY
Tje} 2ol s¥sto] thigwte] 7S =eletth
HAZAlZ2olE FETA
4.3 Alzgo] whE Ald-8H 1 mLot 108 TA sjA <l 1 mLA S Bt
]G Al 200 o)A T o2 Fstal of 43~45C2 {A|eh HlAZA|
O|E RFFAENAI(HA] 9) == VRBA BHujA|(¥iA] 96) °F 15 mLE
Moz F4stal HEFA Fgoll FASHA] HES FolstA g]Alsto]
A iR S 2 ST & AL AR 233 O gHof] LI HiA] E
v HEMAEAE 3~ 7ksto] SAAIIH. o]7lS 35~37°COollA]
24+2 AIZF B A AAAMO] AHS AAFsAS o= 171 ol
Y deols 270 oIS Endo HIERR| (B A]
MacConkey HiA|(¥HA] 30)of|Af 22} HY
g PAE Ee A mieF 2ol

4ot B
Ml |m

(@]
% B
i

rol i
for
Mo 1y

>
)

1o P oo
)
rlo
3
:‘E o))
o
Zm"
>
T

rlr
&3
=
5 =
Lr&l'ﬁ
=)
=
>

Jo
o
uu
>
o
o
i

oz AR E= AR Zi7te] WERe SH AFRstol theat e A
B2 @ty Fgsno] ojsto AHAA 1 mLEC] MPNS 7002 it
o] 2Fo] 1, 0.1, 0.01 mL¥Y mjo= 70/10=7= 3stc}t. 10, 1, 0.1

o A&
mlLY mjo= 70/100=0.7= St}
Al Lol dxaF 0.1 mL 0.01 mL 0.001 mL MPN
A Eat1 5 I B R 5 7H 2 7 178 70
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AE g FE0] 4t olgom satoR e mol the me} o]
o},

ﬁ

2

TIAEAY e o §g &R}
o 0.001 0.001
I'mL |01 mL {001 mL| “ " | 1mL |01mL|00lmL| "~
I 5 5 2 0 - 5 2 0
I 5 4 3 0 5 4 3
I 0 1 0 0 0 1 0 -
v 5 3 1 1 5 3 2

of IV : &4 92 HEF Bk 1] A AEYOIN PS AR el
4 A 45 HARE BEYO YT S CRTHO00! mL T
o) Qpgme] 22 0017 PP 4of Tl
D SRy

IG))
“\\Z/‘

4.3 AlzRo] T2 A&t 3T ol sIMAlR(10, 1, 0.1 =& 1,
0.1, 0.01 E= 0.1, 0.01, 0.001)2 57} E 37§ ] Sufx|(fx] 2)
of &gttt o, 10 mLE A5 dos FHjx = 9 XS AMEst
1l 0.1 mL Olo}e A5 Ut e Wol= 108 SjMTEA NS 242}
1 mLA ARgotct 7hAA gk Zb7o] st 37, 27, YAl
de Fsti g /75 Rt U2 HEsnzRE AA 1
mL E= 1 g59 fadtveS et ol Alg-&H2 7het ujA]e]
AR B OiEZoA 7EATA0] JIFEAY £ FAFS 7I9F 8iX] 9
AR B 80| 7tAart BARA] s J5F S| =5 st

ofoF oIt

) BGLBHJA]H

4.3 A zRo] T A&35 3TA ol A &(10, 1, 0.1 £+ 1,

0.1, 0.01 £= 0.1, 0.01, 0.001)2 57] = 37J% BGLB HJX|(8}%] 3)

of Z+7+ A&stct &, 10 mLE F5Y o+ F¥lsX BGLB HiX]E

AFESER 0.1 mL ofshs AEY Fast g iole 108] sATA

2 237F 1 mLA ARESHo) o] AJ&E 8-S 71 vijx|o] MR E= O

H2oA 7iadAgo] AIFEIAY £ 4GS 715t HiX]e] AR E=
H2o| ZFA7F JJEW Aes F5TY M E ﬁﬁé}cﬂok ghot

d
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o] BjAlo] I3t YA EU I 22 EAOT 35-37ColA 24£2413F BRFE

3 A4E AYE AERQA W £x oasee Aol dhstel FYAE of

o e xstoR R 952 UL 4 AEL 451 QUAZ

ol we st

(ch AxBEY

43 AZEHO] e A1@E 1 mLet 2} 108] T 849 1 mLE 20 o]}

A OpgRE ARBEUA (1A 54) B PgFE AR ENA (8RR
T AEBEUA |

4. 2419 GAZAFH
7F AT ML

EGCGaEf =A+Z=([EGCTE) +8&de Baxz 9 ascorbic acide

A7F ol 2 kAo WEE HESYUL ol 5t EGCGI8 =A|

01 % 52 = 52U & FHE&7IRL) 2 ZA487|RD) Z+7+ 4ml

S AedA 4zt W 3 EGCGI8 g&FistE HPLC
A 2

A , , 25, 3, 45, 105, 325, 387, 42
T % 515 WA ¥ EGCGY8 g#HstE Y3 HPLC WHo=
Fom Aeo] WatE FEAT (CD).
,  C‘EGCGx¥H =AF=% (EGTE) (0.1 %3 ascorbic acid
o 5

e AN X
ool T
o

0.05 W= A 4o =AU F AoA 22 0¢, 1Y, 3d, 49, 15, 2
T, 37, 47, 107, 325, 385, 425, 485 H# 51F WA ¥ EGCGIsEH
FHsE HPLC ez ZHAsiien Ao wIs  #Fsin
(VRL & VRD).
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= o]lelto] EAF EGCGI98 + ascorbic acid &94S WyAz (2° C) <F
oA Z+ZH0Y, 1Y, 3¢, 44, 15, 25, 35, 4, 107, 3257, 38, 425, 48

2 515 WA & EGCGI8 #wstE wd3 HPLC W o= A3

EREE
D 48 AA =A

2

3

4)

EGCG1 &g ==&’ (EGTE) 100 mge AAAE=E ;‘g%t—a—}oq
water 100 mlol] HoA % 01 % ¢ FFLY 1S A AT
g9 18 2 8716 ml via) 1870el 4 ml¥ EFA A
EHE7IRL) Al AEE HAAE ZA5HN, ZAAL7](6 ml vial
1870e) 4 ml¥ #FF3st] A2-ZAE7|(RD) Al@el AEE HAE
AR olet e WHorE WA-ZAAEZI(CD) Al AHET
HAAE A skAT

‘EGCGL e =A+%%" (EGTE) 100 mg} ascorbic acid 50 mg

< 744 AAAEE AZFe 42 T water 100 mlo] I EEFE
o} 25 ZAFAY. mF=EH 25 4 EHE|(6 ml via) 187§l 4
ml® BEFsldA Ae-FEw87]-ascorbic acid¥7HVRL) Al&e] A&
g AAE =AY, Z2AE7](6 ml via) 1879 4 ml¥ EF35}o]
A -8 7]-ascorbic  acid®7HVRD) Algol] AL HAE =ZA 8
Aot o} Fe whHo=w WyA-zZA 8 7]-ascorbic acid®7HVCD) Al
ol A AAE ZA|SHA T

AL-F87] RL) E& 515 HAA

Emgrle ‘3 ‘EGCGEgH =2+F=E° (EGIE) &9 A
2o WA ST olES 47 0 ,
5, 107, 325, 387, 42F, 485 ¢ S51+%x & EGCG &FHs)
HPLC ®WHeg ZAsidem Ao wWzts 34 #EsAT
P2 duplicate & HAEFS], BFAE 2FE3A T

Ae-ZA87] (RD) B 515 o+AA

2 g71e B3 ‘EGCGagH HA5F=2=’ (EGTE) 895 4
<o WA ST 247 0Y, 1¢, 39, 4Y, 15, 25, 35, 45, 10,
329, 38, 42, 485 ¥ 51+ WX ¥ EGCG ¥#H¥HstE HPLC ®
Moz ZFAsdoem Mo wWIE A TRSAT A4 AFTL
duplicate & AAste], BHAE A=A

A e-Ew27] ascorbic acid F7HVRL) 51F H& <FAHA

Emar)ol EF3  ascorbic acidE FH7FE ‘EGCGeH =t
£’ (EGTE) &5 A& #A stdvh 27 0, 14, 3Y, 44,

FUQ
}_A
e
w
e
N
e
)—l
N
DN
N ©
w
N
(1S

rl

Iy
oy
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®)

(6

)

1, 257, 357, 47, 107, 3257, 385, 42, 48F 9 51+ H®HMA|] %
EGCG98 axwist= HPLC WHo g ZA3stgon Mo W3ils 34
et z2t AFFL duplicate & AA st HHFXE AEZsTh

A -7+ g 7] ascorbic acid H7HVRD) 515 R# <+ A

ZAg7le]  EF3 ascorbic acidE #7138 ‘EGCGLEH =xFF
£’ (EGTE) &5 A= BA stdvh 242 04, 14, 39, 44, 1+
27, 37, 45, 105, 325, 387, 425, 485 H 51 IS

3
T
EGCGI98 & #wsE HPLC WHoez =AHsigon Ao W3ls 3
AZe Gt 4 AIFFLS duplicate B AA S, FAXES

3

A g7l B3 ‘EGCGEH ZA5=+=" (EGTE) #8945 W4
W] sk ZH 0, 19, 39, 49Y, 15, 257, 3, 45, 105, 325, 38
F, 425, 48F 2 51F WX ¥ EGCG g#W3E HPLC WHo=z =4
st om Aol WatE A BESAY. A4 AP duplicate & A A
o, HEAE A=A

WA 8- 7] -ascorbic acid F7HVCD) 51F 234 ¢HAA

M 7)o BF3 ascorbic acidE 713 ‘EGCG e =x==
£’ (EGTE) &9d& WyAadd WA vk 22 09, 14, 3¢, 4¥, 1
T, 257, 35, 4, 10, 3257, 385, 4297, 48F ¥ 515+ whx] 3 EGCG
dEFstE HPLC Wi 2 SA4sion Mo WH3ls 4 dsith
7t A& TS duplicate 2 AAstA, HHAE A= T

ﬁ —lm
o
oo
N
2

o r-{m
N
e
o
Q
'®)
()
=

"
Jo
A
24
o
e
il
5
—
o
tlo
>
ro
=2
T

= ) 9
T, 38—r, 42—r, 48—r 2 515 WX & EGCGY 3&S HPLC WHo=z =
Aot o Fgdo] Mt A f#ESATH

EGCG2] &L peak area #<S 7|FO0 2 AHE3YTh A2-FH &7 1
w3 AFTRLY A5, AP 19A57H 4 E 3}
gol astdon 4dxtol= EGCGE#Fel AFMAL (0 ol #&d 3
ol Hlsted 70 % FELE "ojHTh o]F EGCGY FHF ALKHo=
#aste, AdFE AIFGIF)NA Y EGCCEHF AAMNA Aol gl

Hlshe] 32 %= 7raskAh (Table 5, Fig 7 )
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Fgole] Adss 1 o] A AHRE yo] Aol 4 F oo

+ AHAEE SUoER fA AEE & AU (Fig 15

Table 5

RLI-1 RL1-2 MEAN RL
2017-08-21 (0¥) 7661 7238 7450 100
2017-08-22 (1¥) 5807 5867 o837 78
2017-08-24 (3¥) 6400 5263 5832 78
2017-08-25 (4¥) 5519 5048 5284 74
2017-08-28 (15°) 5604 5378 5491 71
2017-09-05 (2=9) 4982 5002 4992 67
2017-09-11 (3) 4310 4093 4202 56
2017-09-18 (45) 3190 3867 3529 47
2017-11-03(105>) 2810 3015 2913 39
2018-04-05(325%) 3005 2062 2531 37
2018-05-15(38) 3441 2071 2756 36
2018-06-15(425) 2790 2270 2530 34
2018-07-26(485) 2804 2714 2759 33
2018-08-16(515) 2913 2301 2607 32
RL
100
s g L

0 t t t t t t t t t t t t t

0Y 1Y 3 4Y 1F T 3F 43 105325 38T 42T 48T 515

Fig 7. Change of EGCG content in ‘EGCGaL3tf =x25=E(EGTE)
solution stored in transparent vessel at room temperature
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(2) d2-2487] (RD)

(INA
>
oo
N
=2
M
N
ok
o
)
(@)
o
=
o

-+~

f 52355’ (EGIE) 898 AL o
A st oSS 77 09, 19, 39, 49, 17, 2F, 3%, 4%, 107,
T, 3857, 425, 485 H 515 WA & EGCGe| ¥7Fe HPLC WHo=
Ao T84 st A AEsk

EGCGY] &< peak area #< 71F 02 &30 Ae-Z287]4)
e AFFRD)Y A, A l‘ﬁi}l‘%i 4427k A A A o2 EGCG
o] frastgdon 1 Fatde A@MAL #2E EGCCE=S] 76 %
Fog "ol o]F EGCGY FHFe AHHo=R FAisty, HFFS
AG1IF)ANA e EGCGREFS A@MNA Ao kel gt 25%% 43}
At} (Table 6 2 Fig 8)

)
I &3

> 4w

Table 6.

RDI1-1 RD1-2 MEAN RD
2017-08-21 (0¥) 7661 7238 7450 100
2017-08-22 (1¥) 6452 6060 6256 84
2017-08-24 (3¥) 6224 5854 6039 81
2017-08-25 (4¢¥) 5793 5381 5587 76
2017-08-28 (1) 5840 5410 5625 75
2017-09-05 (25%) 5014 4991 5003 67
2017-09-11 (35 3104 3189 3147 42
2017-09-18 (45) 2284 3041 2663 36
2017-11-03(105) 2521 1949 2235 30
2018-04-05(325%) 2423 2138 2281 31
2018-05-15(38) 2246 2616 2431 33
2018-06-15(425) 2597 2379 2488 33
2018-07-26(48) 1679 1795 1737 30
2018-08-16(51) 1947 1779 1863 28
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RD

100

m b

\O» —s=RD

0 f f f f f f f f f f f f f

o 19 32 4 1T 2F 3T AT 10T 12T 8T 423 48F 51T

Fig 8. Change of EGCG content in EGCG1L ¥ =2+Z=E(EGTE)
solution stored in brown colored vessel at room temperature

(3) A2-Fr 87| ascorbic acid 3 7HVRL)

EGCGagf HAFEE([EGTE) ascorbic acids 2:18]&2 713 & Fo
=20 FEHS H2dd WA IALh ol5S 747 04, 1Y, 34, 4Y, 15,
25, 35, 457, 1057, 325, 38, 42, 48F 2 51 WA o
< HPLC WHog ZAson F&4 AMusie 34 #EAT
EGCGe] &3F2 peak area #H<S 7|Fo2 LHESIT HAL-FH87]
ascorbic acidd7}s] ®3pg AHF(VRL)S A%, A4F 1935E 442714
HARH o= EGCG o] #Aaston 4dxtoles AANALA #ZH
EGCGE#HS 82 % o2 HoH AR ascorbic acidg H7bstA] &2 4
A9l EGCCEZFo A& Hsix = vud FFoldth o]F EGCGE
TFe ALKHORE HAdte, AFFE AHGITNAY ECCCHZFS 23
MAL Ade] geFe] Hlste] 3B%E ZAASHATE F8&A MHI= 15Yo]
At AHFRE Zo] AFE 43 o]Fole AHUAEE {UACEZE A
A¥8 g & Aot (Table 7, Fig 7, Fig 11 )

(0]
o =
™
o 1
(@)
D
{0
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Table 7.

VRL1-1 VRL1-2 MEAN VRL
2017-08-21 (0¥) 8104 8133 8119 100
2017-08-22 (1) 7420 7445 7433 92
2017-08-24 (3¥) 6785 6786 6786 84
2017-08-25 (4¢) 6608 6646 6627 82
2017-08-28 (1) 6162 6726 6444 79
2017-09-05 (257) 9342 6248 5795 71
2017-09-11 (35 4882 5201 5042 62
2017-09-18 (45 4902 4998 4950 61
2017-11-03(105%) 4361 3759 4060 51
2018-04-05(325) 4070 4210 4140 50
2018-05-15(385%) 4621 4323 4472 44
2018-06-15(425%) 3871 2947 3409 42
2018-07-26(485) 3102 3520 3311 41
2018-08-16(515) 2918 3252 3085 38
VRL
100
50 -

0 i I I I I f f f f f f f f

0¥ 1% 3% 4¥ 1F 2F 3F 4F WF 2F 8F NF 8F 5NF

Fig 9. Change of EGCG content in EGCGistf =x5ZE(EGTE)
solution with ascorbic acid stored in transparent vessel at room
temperature
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(4) A-e-ZAM27] ascorbic acid H7HVRD)

s3I FEE’
A g7)o B
25, 37,

< HPLC

Hog astel, 4YFE
ol Histe] 4%z b

EGCGe o] a4

o] ascorbic acidE

21H& 2 H7Hgh

st Ao WA St
455, 1057, 325, 38, 42, 485 H 515 HhH
=439tk EGCGI8e] 3H#Ee peak

HHH O &
A3t A T
T, Ad o
FaRE MRH o7 EGCG ol ZAa3tAuTt ol F
ANHGIF)AA ] EGCGEEHS AF A
3FJ A 5k, ascorbic acidE AH7}8A] & 899
ol Hlal A3 tyA Uetykth (Table 8, Fig 8, Fig 11)

ko3
T

Z}7L 00]

olge 44

Ao -8 7] ascorbic acidd7bs] BB3+
ATt EGCGY o] 84%=E ZHAstaL 2
EGCGY dZF2 A%

Aol

Table 8.

VRDI-1 VRDI1-2 MEAN VRD
2017-08-21 (0¥) 8104 8133 8119 100
2017-08-22 (1<) 7396 7431 7414 91
2017-08-24 (3¥) 7285 7389 7337 90
2017-08-25 (4¢¥) 6998 6657 6828 86
2017-08-28 (15 6920 6724 6822 84
2017-09-05 (252 6190 6267 6229 7
2017-09-11 (35 5780 5804 5792 71
2017-09-18 (4=9) 5168 4802 4985 61
2017-11-03(105) 4372 4234 4303 54
2018-04-05(325%) 4758 4012 4385 53
2018-05-15(385) 4471 3969 4221 52
2018-06-15(425%) 3780 3698 3739 46
2018-07-26(48=F) 3708 3547 3628 46
2018-08-16(515%) 3766 3714 3740 44
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VRD

50 \W¥H‘g

0 I f I I f I I f I I f I I

0 1Y 3Y 4Y 1F 25 3T AT 103 325 38F 425 485 51

== VRD

Fig 10. Change of EGCG content in EGCGAgf =xA5F=E(EGTE)
solution with ascorbic acid stored in brown colored vessel at room

temperature.

(5) ¥&-24-871(CD)

270 253 ‘EGCCLY# =aFE=’ FE&9s @A BA

247 0, 19, 39, 49, 15, 25, 35, 4, 107, 325, 385, 425, 485
2 515 WX F EGCGe ¢S HPLCWH o= 43

EGCGY] 3H&F2 peak area #hs 7O 2 A3t WAL &Hola 24
87] ol Bae APRCDY A%, 4P 4FAAAE BEGCGE ol
85%7H A FrAEANOH, o]F HAA o7 EGCG o] ZAastd oy 51F
A= AARADo] #FH EGCGEHHY 61% FFo2 HFAFHAL
(Table 9. Fig 9, Fig 11 )
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Table 9.

CDI1-1 CD1-2 MEAN CD
2017-08-21 (0¥) 7238 7661 7450 100
2017-08-22 (1) 7729 6941 7335 98
2017-08-24 (3¥) 6909 7039 6974 95
2017-08-25 (4¢) 7352 6865 7109 95
2017-08-28 (1) 7218 7010 7114 94
2017-09-05 (25) 6983 6772 6878 92
2017-09-11 (35 6855 6166 6511 87
2017-09-18 (45°) 6508 6203 6356 85
2017-11-03(105%) 9485 5146 5316 72
2018-04-05(325) 5442 5199 5321 72
2018-05-15(385%) 9233 0431 5332 71
2018-06-15(425) 5183 5132 5158 69
2018-07-26(485) 4578 4786 4682 63
2018-08-16(515) 4477 4613 4545 61

CD
100
50
—e—CD
o f f f f f f f f f f f f f

o 19 3 49 1T IF 3T A5 105D IBTAITARST 515

Fig 11. Change of EGCG content in EGCGigf =2+ZE(EGTE)
solution stored in brown colored vessel at 2C.

(6) YA-ZA87]-ascorbic acid A 7HVCD)

+ =AFEFE ascorbic acidE 2:1¥]&=E HUSE & E
of =l F8&AS ZAMET]o EHFste] wWHare WX SIYTE olE

_40_



=
(o]

+z

N

ZF 09, 19, 39, 49, 15, 2F, 35, 45, 105, 325, 385, 425, 485
517 WX ¥ EGCGY 3#S HPLC #Ho = =Hs9th EGCGI8e] 3
& peak area S 71FOE A=) ascorbic acidHbE AAES I

Lo BAT AFFVCD)Y A%, 4F 4F37HA = EGCGY &aFol
T1%7M A FAHEAeH, o]F M2 o7 EGCG o] ZFAasgd oyt 51 Fxb
%= AFMALl #FH EGCCHHFS 51 % FFoZ FA =AUtk (Table
10, Fig 10, Fig 11)

RIoofk %2 o

Table 10.

VCD1-1 VCD1-2 MEAN VCD
2017-08-21 (0) 8133 8104 8119 100
2017-08-22 (1Y) 7511 7977 7744 95
2017-08-24 (3Y) 7549 7015 7282 91
2017-08-25 (4¢) 7305 7378 7342 90
2017-08-28 (1) 6709 7084 6897 85
2017-09-05 25) 6302 6821 6562 81
2017-09-11 (35 6160 6246 6203 76
2017-09-18 (457) 6279 5302 o791 71
2017-11-03(105%) 5405 o637 0021 69
2018-04-05(325%) 5315 5889 9602 67
2018-05-15(385) 5051 5341 5196 64
2018-06-15(425) 4911 5157 2034 62
2018-07-26(485) 4176 4464 4320 o3
2018-08-16(515) 4291 3989 4140 ol
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VCD

100

—=\ LD

P

0¥ 1¥ 3¥ 4 1F 2F 3T 4F WF T BT RFT BFT5IT

Fig 12. Change of EGCG content in EGCGigf =x5+Z=E(EGTE)
with ascorbic acid stored in brown colored vessel at at 2C.

100

e [}

e
— /O

o | | | | | | | | | | | | |

02 1Y 3Y 4™ 1T 2T T FF 0T 2T BT T 8T 5uF

Fig 13. Change of EGCG content in EGCG & SAFE=
(EGTE) with ascorbic acid and without ascorbic acid stored in
brown colored vessel at 2C.
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100

0 2 39 AW IZ2ST 85 AT 105 325 SET MITTURTE ST

s [l |

a— )

=WRL

WRD

Fig 14. Change of EGCG content in EGCGA¥f HAFE5&
(EGTE) in various storage condition at room temperature.
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Gr1
3~
40)-
Dark
Vta.c+
EGCG

lg/A
L

6-1

WG~

£0)-

Dark

g/Am

L

Fig 1
X

g A&
= 2 7ME3A T AUIEHE ARESHA R =9 FAEATE ARE
st ¥ chromatography Wl we ZAFEFES AASH
caffeine> & A ofysta =xto tix FHE|X AEoE2

i
Ho
it e

#1 A EGCG(epigallocatechin gallate) A&o] 97% o] o =2
EGCG 1%+ =x5%%’ (EGTE : epigallocatechin gallate-rich gre
tea extrac)S Estgon o2 AAE L3t tokd A7)
o e AEsAH. olE fstd A4 ‘EGCG 1g{ =HAE
e AR OE AIRARE, AFRF ) 1dd 2AA =

e

=

3 Azol W3l 9 EGCGY #HS XxEZ 3o Aol WstE
A}

D
=

2 e off
PR e 1>

dH FEAY ARE OY g AT e Bz
ot kAl W3yl & AolE BRI FHET|d @2 F 4
2ol H@g RLTe A9 AN F A=rF A8 A7) Az
dor 3F AAANFAREE SUo2m A Audds #ARE F
AN (Fig 3). = EGCGY #FFx= MAM3 Zaste 3F Az de

50% olstz= raFler AA/MAF 1d AAAHAM= 271 EGCG
of &Fe] 30% A=R FAHAL S FESA. (Fig 4)



T, g7 g I Ao BAI RDFEY ALAdE 3F AFA
EGCGe &&o] 50% F=xo=z 7rAaEgoem RLTS ALY vpirbx
u

2 AYAA F 19 AFAHANME 27 EGCGE kel 30% wwhy
A

=9 fFAFHZ o] ‘EGCG 1FH ZAFEFET FEIAES A

BT e 8719 ABAR wE AP e WEe mnd FFE0
gt #wgd = Ao au ZA87e BEF & WAERAI CDT
o] Afde EGCGY TFdA7E AAs HA=HJow HAANAZF 1
W AsAdelE &7 EGCGe el 70% ol¥e #FS #AFu
o] BT zzol ‘EGCG IF¥H ZAFEFE FEH AIAHA
fFrAlel Bt & FFE HAT AES & F AT W ‘EGCG 1
T ZAFEET &Y AHHE EoE HFoE ‘EGCG adt
F S2AFEE F8&Yd vitamin CE F7IE ¥ Y3 APz
A B3#g VRL, VRD ¥ VCDw¢] 7% vitamin CE F7}stAl ofyst
I FYI APz A B3 RL, RD ¥ CDTH Aznlwste 2
 VRLi9] 79 RLo] Hlste] Mxol wslyl Hlwd AAs] X3

Hol #FHIJT (Fig 3). EGCGY 3= <Al VRLw©] RLwel H|s}
AMAsl A= gl #HEEIJT 53] RDTOl Hlsted VRDT
EGCGe A7t FYdo= AdEs #FL &+ At 1894
ZAg7e BF F PARAI CDEH VCDTe AS$des F &+
o] EGCG &zl UM 7oAl AolE #FL

Al EGCG 13 SAF2ES T8 vitamin CE

a4 Ay AL B Ae < Bl
ZEE QAT O ZdE A\ FFo .
VCD®)Y A9 ojixlE= vitamin Co Frto] w2 AAAHY FAE
= BEEA oYttt (Fig 5

ole} #ZL AFAHAE TSI Eo AFAAVISHEERA ‘EGCG
13F ZAFEFE ECTE)S dJAAZ /dd A us JYgdud
Aol 1d Folx 70% olFe®E faAdiel #fAE = Jdou A
Fo A 75, EEAA Fo O B FFEAdo] AFH o A
A AFole AFT AFel 2 F glodsd A3d0 wagA B &
A ‘EGCG 1 EZa52E’ EGTE)S HA Fo gEFEao]l 44
TAE F de dFAARTGE B % MBAES BAFE s

A, A, 284 5 BRake] AW o usolok stele AmH T
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. AERy
Az3A 4dA S 2 AAvt HAH 209 &4 E 3 vhE AP
£l £8 A1, 97 A, 17 9= 59 8 S Weks A8
gk}
T35l A

b &ulEu] Ao A dFAY4E Al EA9F & Abo]o
HE= g EGCG7F Rtk ol A3(EA)d &)

Ml Iscia=
(\}) Diaion HP-20 ZZrtEIe}ts] #A o MAH: &
53l M) AAY] Bt 188 U AA F H

A

il
>
o
i)

(@H 5AAx A== control program 7%

o. Ad4

Op &mEn 44 HAA =21 HE
TA™: AP4-scale GAFAHAAAE TFA Zo} 4 Aole &
mfEn] 2elso] AAB] wopxitt

@ Trail 1: €] ZFS 54060 Y7~ F2E 10L & EA&WE 1.0
v, 1.54), 2.08] v]&)O2 FEu]| A =3
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[
AR ool Zol 2FE W7 L= F5HUA W3 1%
AW F8S Fo| ZHAAH o] E 35 WEsie] FulEuE T

SrjEu] 9y JiA 3 EAZol HPLCEA] A

VWD A, Wavdength=254 nm (RGZ20130702 EGCG-1#.0)
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Z, FEE F = A™ EGCGY Fel, &ujiu] A EFo2
BHlE= &4 glol, A9 EAZo = 34H Aoz AAHTHEGCG
= e 65%).

(W BeAA azvteazty] 34 A4 HHx2H AE
EAA: o FHAANA FtHAS AASI] ste] 20% EtOHEZ A-g-3}
A He=d EGCGE HUF Hojur] #ste] S8 =4S ARRS)

HA

H &) H. =% 20% EtOH &=
de] wFL golaA oty skl EAR fulEulalAl Hid Q%
EAZ} 2% 2302 A A5 Mex Z3x 374 oo 99

A o Helsity Hel ug E74E Healof @

A

@ Trial 1. EGCGE HUIZ FR3pr] fleid= 20%AA4 25%=2 =4<
i £EE ARE A% 9E 128 A% gEddel 4 &FE F
gou Aol Als 29 A mEd go w9 3 HEz §Es A

&0l FxA 2mEe F 227 WEIPE 7

]
=< st HY IS XA ddiel] 1¥st Ho
25% EtOH=Z A= §=HA %7l wWEel o 45 2T + 3l
=g
@ Trial 2: <4k Al 2AsA 2 e =5 EE sFREE7]A
= A 2] 8=

%3kl EAE 83 243 os umA &3

\
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A Ar)dAe e wHo=Z Diaion HP-20 =ZA AP A
25% EtOHZ A glsle 7Hd1e AAT. =3 #H5¢ AHIdE 3 2&E
3 5598715 1R

Diaion HP-20 ZZvlE1g}y] #H 7iA & HPLCEA A

VWD A, Wavelengin=254 nm (RG 220130702 EGUG-2#.0)
>
3
1 ‘

5032
6.823

AFEAAH, FE2E T Hof Y EGCGe| ZFol, 7Hid &8
Eoll goldA &3 AL 25% EtOH &4 3+d A= Ad
(EGCG «=7F 80% =4tgh. &3 Eu=EId 4% EGCGE 3

FHozA B FAGA L F&o] 12% FsEHe a3t Ao
(th A243 &4 HAe] HH=d A=
o

EAA: A2As}E s Yue A AANLe 23¢vde Hol &dH
A FHl=
]

[e%

¢

A AAA A= £57F 94%olH
A= QAR

@ Trial 1. AZ2A
S=2H IFEs vY F don A5 F&o] At

@ Trial 2 AZAA 1 cycdeo] 1FAHE Hed AZ2AHI} 7bE &=
AZ171  f8ted AL RAIA 18 & AASE leading AIEE
EGCGEZ& EoH AZ2Asrt wepzith

® Trial 3: 2% A 71sd & 32 2=04 Aoz ZAHd

AFeq4ds, FeEod Fw Ho Jd EGCG= 3% W& AAE
Azl stH oF 80% IoHe ZoE ATHAT(FE& EGCC ¢Ev
97~98%).
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A4 =224 B FH AL AT
1. H&

golA FZ= T JEAAH F H7]EHWE ALIA

ethanoD¥HS A8+ 2+ chromatography ol uwh

AAZ A3} caffeinee A3 FHEHA ofysta thzs

Z ¢ Z EGCG (epigallocatechin gallate)sr 98% o] $H ‘EGCG

+ =25%%E’ (GTE : epigallocatechin gallate-rich green tea extract)
2 FRY F e AxFHS MEete] B v o

B AzTH uwet AFAH FF (lab-scale) Z2 AP

A
=

JNE&S

=
J o]

T

IO

‘EGCG 118 Za52&’ (GTE)E Aatste gtom

K Hﬂi i

.{F
(ilot-scale)e] AHUNE FE3 =3 £ kg FEAA AFAF
o] Al Wrte

7 A (spirit,
ATFT=
.]

7H R A

o fo :

<] % |

KN
=

o N

FEglo] B AxFHY Z2EF wt AFe tFWLE st A
W kg - tone ¥ WY FE2ZF Yol F=3 thE chromatography
AH S-S At A EFS ALt aA AES A o7)A] Z3E XE &

Aol &4 B ol EAMES Mdstua & AxTEe

ML Bart o7 dth AL systemo] & AlzsAHe A&

>

@ BAYoE $4 F20 Baw Aoyol B Ag) UY FEx

A

ol 60 ~ 80 °CollA F=& A3 EGCGe Agzo] GCGE AH3EFHoH
AgH GCGe= B AxFAHNA &8st Jd+= Diaion HP-20 column

chromatography®¥'™H ©. 2= EGCGe}e] ¢+ &E217F oAHS HFAF

:Q_ol

A HORA AAANOZ HTAF £E WolAA S Aele] Az

Bodo ox A

, =55 Diaion HP-20 column chromatography®ds oz HAA A2
Z (lab cale) 5o NI =2 (pilot-scale)oll A &= &8l EGCGEF g
F&Fo] caffeineo] 4 &5 o weld AFE Fo| EYFE caffeineS
A AAs7) $18+d chromatographyS o #¥ ¥rES 3¢ ZGAI7F A7)

2 THE T AT YAt AxFAe M H FAHo] BT

ot wEtd HFAE GTES thekA4lk systemoll A 83 JEFAE =
GCG ¥ caffeine] EYPoZ A AFTE A4 BAE dHFo= 43}

7] Sjstel A= A7AE Qofste] Hustaa
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2.

249 B

7k Aef gl 24717]

.

HPLC= Futecs HPLC system(NS-3000i integrated HPLC System, AT-4000
Column Oven, Korea) % kromasil 100-5-C18 (4.6 x 250 mm, 5 um)
(Sigma-Aldrich, USA)S AF&3lth HPLC #Xo| AR&3l caffeine 2
(+)-catechin ©, (-)-epigallocatechin(EGO), (-)-epicatechin(EC),
(-)-epigallocatechin  gallate (EGCG), (-)-gallocatechin  gallate(GCQ),
(-)-epicatechin gallate(ECG)+= Sigma-Aldrich (MI, USA)AFA 433
HPLC& &vull= JT Baker(water, MeOH) % Tedia(acetonitrile) &S AH8-3I3
=3

HPLCE ©ol&3 °‘EGCG it =% o 49

=

A

HPLC &4 A A5 d ZHFF=EZ 34 3 045 mm syringe filter
(0.45mm HV, Durapore®)& o33 & 7]7]o] Fst4th o|5Hoa2E= 15
% acetonotrile in 0.1% acetic acid €45 1.0 ml/mine] F&S2 FSAIHA
o AR FUFE 20 w2 3oy, Oven(AT-4000 Column Oven, Futecs)
o] &x& 35 CE AAsYGT. ALHEF3 =71 =7](Model 500, Chrom
Tech®)E AHg3dtom AEv4e 280 nmz st ohMY

FE=25o E EGCGY GCG A&

AE 100 kgol 28R4 1500 L= 719 & 22 exs 77 35
C, 50 C, 80 CAlA 6 At FF3ta F5 aliquot<

3]43% ¥ 045 um syringe filter(0.45mm HV, Durapore®)2 o33 %
HPLC 717]¢) <5t th. (Fig 2)

AR oFol&4=x] (Trilite SCR-B)9] caffeine &2F& 3}

5 100 kgoll &7/ 1,500 LE 713k & 60 ColA 6 Al &<k F==351A
o FE9 125 L, 1.50 L, 1.75 LS w202 FH3ste] vlg] H forme 2 X
SAAT A4 Fol A (Trilite SCR-B) column(4L, @16 x 20 cm)eol
7 3 20 ml# loadingdttth. &€& aliquotE sty Z=HFE 34
% 0.45 pm syringe filter(0.45mm HV, Durapore®)2 o33+ 3 HPLC 7]7]
of F3st caffeined] EAFF5 FUstAth (Fig 3)

T, FEY 150 L & vy H formeZ XSAAE ZHakx ool &4
A (Trilite SCR-B) column(4 L, @16 x 20 cm)el 2zt 2 20 ml, 30 ml,
40 ml, 50 ml¥ loadingstAtt. §EHE SHITE 4 F 045 um syringe

4
r-hi

=]
pue

N



a},

=]

filter(0.45mm HV, Durapore®)® o} 3t & HPLC ¥4 %3l caffeine?)
ZAQF5E gtk (Fig 3). = 59 1.50L< w2 H forme 2 X
AN AT ZaA oFo] &4 (Trilite SCR-B) column(4 L, @16 x 20 cm)ol
9 20 mle] F5 o= loading stATH F=4 9] loadinge] TEHF 7/
=2 Trilite SCR-B A& A&t o] W &&= =598 100 ml 2
oA o= e 3 7F 8F Mo Exst= EGCG ¥ caffeined] ¥5&

Astd. (Fig 4)
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o
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I
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i
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il
pt
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Q
®)
®)
=
ot
Jo
I
Y
"
i
il
1o
PN
Y

ot N
rlr

= 2016, Ad RS T

LR Fol HaFHol ATt MFE F= Fol
5 LE 718 3 60 ColA 6 A 23] w1t
A2 A} T A9 3Les  FFY
ethylacetate(EA)E FZ3l1 EAZS =39t =" EAZS =

g 2 Lo dgA|xl Diaion HP-20 column(100 ml, @4.0 x 15 cm)
o AMA3sl FUst F2AIFH T o] % Diaion HP-20 columns 4 Lo S+
TE T3 MHT 10% 78, 20% <4, 30 % T4&Y

o
5 < 5
mL ¥ dAACRE FEFAFoH o] F 20 %» 4 E£FES FHslo FA

2 of
s
>
o
rok
A

oo mx N
o
ol

(o
q
=4
N
>

D

vB BN

rlo C:}lm (e i
it
-
(i

A A= 100 goll

EFEstal

4>v
f”{c}j‘
i 1=

o

o] AALE W7tA] T35t =YL e ¥H o 2 Diaion HP-20 column
chromatography & & | &3t
o

[¢)

o wEsn 2R 20l AAD @
o BATE A4 BEe o Fshec. e Bo Hol ¥ AAY
2 wEsle HEHow 'EGCC LEF HAFEE’ (GTH) 12 g2 99

E]— 15)

=

MR FA BE =3 EFFE 9 EGCCRIA=AFEELY 2A
NEE FE2=04 A& 100 kgol F7/FF 1500 LE 718 F 45 CO
A6 AREE 23] HMEEFEE FEYE oA F oAYs mEg H
forme. 2 X8 A# & Trilite SCR-B column (4 L, @16 x 20 cm)el] &%
40 mlZ loading StHTE ©]F columng FHF 10 L= Al¥stgon &%
Ayt M 2B gH3te] ZA] Diaion HP-20 column (24.0 x 15 cm)oll A A
3] Fdste] F2A|AHTE o]F Diaion HP-20 columng ZHITE F3
A= gt 10 % 4, 20 % 4, 30 % FAHENES ZHZF 400L 2 A
A

&3 /
oz §EAHOM of F 20 % FH FFRE A5k FHo| A
%_ k)

2

AA wHea olw AAHE WA Bae AR ARy PUe ¥
o %9 F AARL wEse] AFHoE ‘EGCG LFH HAFE
£’ (GTE) 5.2 Kg& AUt} (Fig. 5
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A ABNEHE &4 EGCGLEF HAFEEBGTE) o AxF 3
o

% AHe) Az =S =231 322 7 Y
AzETHe ADESFAT. ol 9ate] 94 F2Lu), 224 1, £,
4 So WS wE HEAEFY £ AER s FE2AL A
AR ARsn dudoR dF £88 BHo 2 S 50 L -

o
mE fllo

12t= o] A o /\lv‘ﬂl/‘i =
HagF 10D E& FEE8WE AMESY A=
25 ddsS7] Wl F528 4¢ EGCGE =3 A7 AR
o]l AAEHE A% 7 T HA GTEY $F4iHE 13t

Ae dEy 8 = = WS Prﬂ@ro}EPL A2 =
FetAth FEAA FT Lo FAEES £t HPLC &4 2 NMR,
MS & #3383 Asss EUHE 3T AH 01% TJ%%% 22y
EGCG, EGC, ECG A¥®<¢ 3-epimergl gallocatechin gallate(GCQ),
gallocatechin(GC) ¥ catechin gallate(CG) S o2 &5 om Azzeo| 10
Hjol] 3j 35t &5 AHE3t] 80 ColA 6 /\171} L FEIN FEEY AT
EGCG¢} gallocatechin gallate(GCG)e] HI&©o] 3 : 1 HEZ YEST o]}
2o Ane kede? 59 A7AFe} F dXHa 9o EGCGol GCG=
¥ == epimerization /4L 1E 9 3w =EHE AR vl SIS
7bEstE S & 7 AT E FEAAR T A" GCGe 71EY AxF
Mol A 83 Diaion HP-20 column chromatographyy #wh oy} Ef
chromatography W o 2% EGCGete] FAEZ7F oHY] HFAFE Fol
EUHA oA ARHor HFAFY &5 EojxdA o wEtA
oje} o] FEHA Fol dolve F+EAHE EGCGe epimerization &7l
HA43 2 F e FELEE 2AHsuA FE2=4d wet EGCGZF GCG
2 A8HE ¥E&S AESIY Byt 1 ZA3 Fig 29 o] FEREE
ZF 35 C, 45 C, 50 C, 80 ColA 6 AIZF F=3l A2 F=&9 HPLC
H FE2257F 45 C o]t A= EGCGE €&#7F GCG=
Q_ o] BAHA FYoy FZ2LEUL 50 C o] FAE GCGr}
AR E 7] A2l o =2 80 CE 3 A= EGCGY 15 - 20
%7t GCGE Agds AZL 4 AU Fig 2). webA GTESY 4k st
] é

AME HlE FEEE0 Bod = AT FESHo AT  d=
HY FE229 AES 93la FEFLXEE 50 T o]3tol A st o GCG
5 B3 RaE] YAS AdHH oz wiASE S glodd Ardh

t}S-© 2 Diaion HP-20 column chromatography®¥#s 2 FEES AHA A
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AgA 4=F (lab-scale) &2 Al PAY4H 4=F (pilot-scale)oll A 2F=
A 4F systemoll A= EGCGeF A el caffeineo] A &
H caffeinee Al AASH7] $13F] chromatography S o ¥
A s = ZAGAZE ZA7)st @ uHlE 5o EAAE ajdstax
Diaion HP-20 column chromatographygi AAsE7] oA FE2EF T
H caffeines vg] EF AASIE YHES BASIHOH O 4o o]
WA AFHEHES HAESAH. olE st A F AxFAHAA A THs
gt 7R o] 2uBFAE AHESl FEEo FrE caffeined] ik &

of HEES @ A% Ay Gole wBEAR AN S5 4
g 5 BEE FaAwo) ol

(eF4FA ofol& w3 Z[:;q, A=A .Qo]% 38k
skl A zFAo HE& 7t
FEE4 /4 caffeme% ] 2] = Ca
Ao A el ARRHIL = A %kol%—’FX] Trilite SCR-B columng %
HAA caffeines Ao EF F2A|Zl 3 Triite SCR-B A& F343
&= (eluate)s 71&9 AxFAHA ot A
F HAFEFE(GTE) & AxsATh ol st AL
A Trilite SCR-Bol| caffeine A¥o] F2¥+=
HESIHY. 1 A3} Trilite SCR-B (4 L, 216 F
= 15 L (AxFZF oF 550 gl EAlste caffeines EF EHH o2 F3F
] & 9ty AgEE A2H o8 =xFEE 3 Trilite SCR-B X
o] w3g (Capac1ty)° 350g/L o]olgta AT 4 At (Fig 3) =,

E25FE 52 Trilite SCR-B columne 53 A]#A caffeinee F2ZAZ Al F
==9 oadlng L 5of wef caffelne°1 FA o] A A FFE F A=A
E golrry] §3te] loading £ =5 £9 20 ml, 30 ml, 40 ml, 50 ml® =4

sto] B A3} loading 4 =7F 50 ml% éﬂrd 7ol dg e caffeineo]
FA ol F2E A FEta EE2FHAY. (Fig 3) &, 535FEFES Trilite SCR-B
column< FHAIA caffeines A3 F2AZ] Trilite SCR-B A& Al A
Al AFYLE o= AT &Fo] FQJAE dolRIA FFHFEZ Trilite
SCR-B #A]& A AH3stal o] if &&= HAHFAE &xHS = 100 ml & ¥
S 3 7+ AFYo EAs= EGCG 2 caffeine?] w22 =43t (Fig
4) 71 A} Fig 49 o] AR Fo] EGCG v 5& A 500 ml A= o]
SREE G243 Z4ste] 1,000 ml Az o] Fol= A = X
sttt ®EA caffeine2 B AlFAolAx HZFo] HA o} mxF:EEl
EA) st caffeinee =5 Trilite SCR-B —rX] Oﬂ *é%’— o E—ﬂO] 3 &

o[-rr'l
FU

T AT B S2FEE =

Trilite SCR-B %] & EHH 2.5 v Aol st o~/] FTHTE T4
o 2=
= T

5 AAsE 2T §ad
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£33 £% 95 Diaion HP-20 column chromatography % o2 & A3}
AzsdE 71EY AzxdAH Zo] &8 F FH9 ?} < BoF
gradient Walo =z sty o Trilite SCR-B A AHEE Folo
caffeine A &o] ZF AAH AAZ o L3 chromatography &FOo =2
‘EGCG1Ef ZA+EE(GTE) & B3 o=z AxT 4 AAth(Fig 5
of-&8] 7]&9] A|ZzFANA+= Diaion HP-20 column chromatography I+
o] Bt} 94%}6‘}7%] AP 7 JEF AN =2 FEFES ethylacetate(EA)
2 FE3 3 EAR olgd BEIUS FH3}o chromatographys A A|ste]
TAFES At $toy AdE AxIAAAAE Hx FEES
ethylacetate(EA) = —ir%fi}% TS At 532 FEES Trilite SCR-B
FA A T doj¥ &£&9S 1) E Diaion HP-20 columnol] &2HAIZ1

chromatography = ’21\13 B2A AzFgAHol 71ES AxFAPol HlsHA é
A destE o Rrld o s Sxds-FE5S ethylacetate(EAE A=

e FAE AT 5+ Ak

o o o

4. A&

=% 74 (spmt ethano)WHS A3 7+ chromatography Wl whgl =
2 A-FEEZ Y EGCG (epigallocatechin gallate)wt 98% o] s
‘EGCG 1?2@} =213%5%" (GTE : epigallocatechin gallate- rich green
tea extrach)e LT EE FRT F Y& AZFHES FALF TAHA
sHAl RSk T 71EY Alxd S AFAA FF(pilot-scale)oll A #dt=
5 HAstE WHoEA B AxFHE IUE oiZF8A 800 H8A4 A
TAF Foll FEdFe] GCG 9 caffeineo] EYEO AFEErF TaHE
o] oZlHAY. F=71E MU F R vFI FE25EE 45 C olst=E
Z43 A3} FE285 oo} EGCGE epimerization @402 A4
oy MAHA o HFAF Fol GCC= ¢ ol &
olUstdth =, HEAEF caffeinee] EUHE AL dHAo=

< Diaion HP-20 column chromatography®o. 2 A A|3}7]

e
)
a
)
fr
)

d oFo] 22 Trilite SCR-B FA & BHAA FEE =
BT A FRAI= S AT Ao 53
H2 &3 £EdH 8§59 (eluate)S 719 AzFA| wtl Diaion HP-20
column chromatography W&ol wel AAS A3} GAZE Yo s
‘EGCG ¥ 53532 E(GTE)” & A AT 4+ Aok
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Fig. 2. HPLC chromatogram of a) standard 5 catechins, GCG
and caffeine b) whole extract of green tea extracted at 45 <C,
c) whole extract of green tea extracted at 50 C d) whole
extract of green tea extracted at 45 C

HPLC: column; kromasil 100-5-C18 (4.6 X 250) mobile phase; 15
% acetonitrile in 0.1% acetic acid, detection; UV 280nm. Peaks:
1. EGC, 2. caffeine, 3. EC, 4. EGCG and 5. GCG 6. ECG.

_57_



a)

/\_,\ﬂ_/\,,

_——/\\J

)

30

20

Fig. 3. HPLC chromatogram of a) eluate passed through cation
exchange resin loaded with 1.5 L of green tea extract with a flow
rate of 30 ml/min b) eluate passed through cation exchange resin
loaded with below 1.75 L of green tea extract with a flow rate of
30 ml/min a) eluate passed through cation exchange resin loaded
with below 1.5 L of green tea extract with a flow rate of 50
ml/min.
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Fig. 4. EGCG and caffeine content in each 100 ml eluate
passed through cation exchange resin
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Fig. 5. HPLC chromatogram of a) eluate eluted with H,O, b)
eluate eluted with 10 % EtOH, c¢) eluate eluted with 15 % EtOH,
d) eluate eluted with 20 % EtOH, e) eluate eluted with 25 %
EtOH, f) GTE obtained from eluate eluted with 20 % EtOH.
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A FaraA e HAH Fast 5 A HPilot)

1. 719
AYA 2F0] Mz 7]&0] IUiZ tiefAAel ALEr|= A 7] o
Oioll EF&5S Faststy] fsiA datder AiES =370 BESA
7155 ME7 2735taLAt st 3t o2, Aq@ ©elo] F2]A| A] Diaion

HP-20 F2otETatmox E-FGAR 71E|7lo] & 2&&d Zo] Pilot 4

FolM= ZHEZ 2220 ZhRlol w0l UBRA Z7H QL

(decaffeined)st?] {510 Fol24AE AR+ M2 FFS F7IE =Jst

Al =]}, o]e} o] Fitst ugolA o' XRE Hart UEPZA] & 5
e

(o]
glou) MANOoR MAFS Leivin sl BYS 5 BRI} ok
2. A2 % uhy
Lab-scale’§Ata} Cf2F AMAMAlQ] 428 RS Z22s17] st ARIMO
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A9 A RFEHA ALGAE R AE7A AT
1 In viroo] Al EGCGS) &4 R HgEWo] B F8718A7
7k DPPH &7%50] o|% @ats 24

EGCG (10, 50, 100, 200 pg/mL)&=olA =A% ZA3} EGCGolA 65 g
/ml ool A HAALF]Fo] 50% o]delda, 100 pg/mlolAd+= EGCGE]
AAFASo] 721% oldes = ojEHow el (Fig D).

120 m Ascobic acid

100 { BEGCG
80 ~
60 -
40 1

N E
| S

Control 10
Concentration of EGCG (ug/ml)

DFPH radical scavenging activities (%)

Fig. 1. DPPH radical scavenging activities of water extracts from
EGCG. DPPH solution were pre-mixed with EGCG and ascobic
acid (10, 50, 100, 200 pg/ml) or vehicle (CT). Values are the means +
standard error of three determinations. Same letters within same
concentration represent no significant difference at ***P <0.001 vs
control (CT).

L}, Collagenase @4 %= A3l &3}
EGCGell tigt collagenase Asl&4d<S ZA< 23, ¢F 150 pg/mlol Al
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Fig. 2. Effects of EGCG and ascobic acid on collagenase
inhibition. EGCG and ascobic acid were tested for the inhibitory
effect of collagenase activity using 4-phenylazobenzyloxycarbonyl -Pro-
Leu-Gly-Pro-D-Arg as the substrate. Collagenase inhibition % at each
concentration (800, 400, 200, 100, 50, 25, 10, 1 ug/ml)

values represent mean + S.E (N=3) of the three groups.

Statistically significant values were compared with control group

data by T-test (***p<0.001).

t}. HaCat A|ZFol A EGCGE R FE /Ao vx&= a3t

D) M=zABE 59
EGCGell thd HaCaT AEF HNEEAHS A Az, 10 pg/mloll
Al 400pg/ml o] RE FEAA AMEZ Aol UretuA &gtk (Fig. 4.

140 4

g

—
]

]

]

]
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=3
=

1 =®=EGCG

de
=

Human HaCal cells of cell wiability (%)
3

(%]
=

CT 10 30 100 200 400

concentration extract (pg/mi)

Fig. 3. Effect of EGCG on cell viability in HaCaT cell line.

HaCaT cells were pre-treated with EGCG (10, 50, 100, 200, 400
pg/ml) or vehicle (CT) for 24 h. MTT assay was carried out to
check the cytotoxic effect of HaCaT cell line. Each bar graph
represents mean + (SE) of at least 3 independent experiments.

*P <0.05.

(2) MMP-1 mRNA &3] st F3F
EGCGel ¢]g MMP-1 mRNA ¥d2 diza (TI-CDel Hlste] 100 pg
/ml, 200 pg/mEF=AANA 22 40% ©lF A AA MMP-1 mRNA
A S JASAT. 2HY 50 pg/nl FEAAE tiERT
(TI-CDell wiste] ¢k 20% ©]’ A MMP-1 mRNA Fxz #dS o
At ot fold2 glAdtt (Fig. 5).
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2.5 =

2.0 A

MMP-1 mRHA RO of TI-CT in Hal'at cell ling

0.5 4

- -Hz:atﬁlls Thcontral Ti-C:d TIEGCG TLEGCG TLEGCG TREGCG
10 S0 100 200
Fig. 4. Effects of EGCG on MMP-1 mRNA expression in HaCaT
cells. HaCaT cells were incubated with TNF-«+FN-g (10 ng/mL)
in EGCG (10, 50, 100, and 200 pg/ml) for 24 hr. The expression of
MMP-1 mRNA levels in each sample was analyzed by real-time
PCR and the relative quanyitatives (RQ) of = MMP-1 mRNA was
normalized to the quantity of GAPDH. The amount of SYBR Green
was measured at the end of each cycle. The cycle number at
which the emission intensity of the sample rises above the
baseline is referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time PCR was
performed in duplicate and analyzed by a Applied Biosystems 7500
Real-Time PCR system. Values are expressed as means =+ S.E.
from two-independent experiments(** p<0.01).

(3) MMP-9 mRNA &0l thgt oaF
EGCGell €13 MMP-9 mRNA #&e thzd (TI-CDol Hlste] 100 g
/ml, 200 pg/mEEONA Z+Zk 17%, 22% o©l2 oA YA MMP-9
mRNA  f#&x HdE AR 22y 10, 50 pg/nl FEAAME
=7 (TI-CD3 =Fo) 7} ¢t (Fig. 6).

T
1.
1.
1
T

= ~a - o ==}
" L L N ’

0.8
0.6 4
0.4 1
0.2 4
0.0 A

MMP-9 mRNA RO of TI-CT in HaCat cell line

Fig. 5. Effects of EGCG on MMP-9 mRNA expression in HaCaT
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cells. HaCaT cells were incubated with TNF-«¢+FN-» (10 ng/mL)
in EGCG (10, 50, 100, and 200 ug/ml) for 24 hr. The expression of
MMP-9 mRNA levels in each sample was analyzed by real-time
PCR and the relative quanyitatives (RQ) of MMP-1 mRNA was
normalized to the quantity of GAPDH. The amount of SYBR Green
was measured at the end of each cycle. The cycle number at
which the emission intensity of the sample rises above the
baseline is referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time PCR was
performed in duplicate and analyzed by a Applied Biosystems 7500
Real-Time PCR system. Values are expressed as means =+ S.E.
from two-independent experiments(*p<0.05, ** p<0.01).

(4) MMP-13 mRNA 2&o| )3 J3F
EGCGel &% MMP-13 mRNA #&d2 tiza (TI-CDol Hlste] 50 g
/ml, 100 pg/ml, 200 pg/mE=olA ZtZ 17%, 32%, 38% °©1%% FolA
AA MMP-13 mRNA Fxzx #dES AAsAt. 244 10 wg/nl &
ZolAE dxx (TI-CDH Zol7F et (Fig. 7).
1.4 -
1.2 4
1.0 1
0.8 1 P
0.6 4

0.4 4

MMP-13 mENA RO of T-CT in Halat cell line

0.2 4

0o Hacat Tl-control TI-CzA TIREGCG TIEGCG TI-EGCG TI-EGCG
calls b1} 50 104 200
Fig. 6. Effects of EGCG on MMP-13 mRNA expression in HaCaT
cells. HaCaT cells were incubated with TNF-«+FN-g (10 ng/mL)
in EGCG (10, 50, 100, and 200 pg/ml) for 24 hr. The expression of
MMP-13 mRNA levels in each sample was analyzed by real-time
PCR and the relative quanyitatives (RQ) of MMP-13 mRNA was
normalized to the quantity of GAPDH. The amount of SYBR Green
was measured at the end of each cycle. The cycle number at
which the emission intensity of the sample rises above the
baseline is referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time PCR was
performed in duplicate and analyzed by a Applied Biosystems 7500
Real-Time PCR system. Values are expressed as means =+ S.E.
from two-independent experiments(** p<0.01, *** p<0.00D).
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(5) d=MolEFIel IL-6 Lo tha Ak
EGCGol 23 d=mMo]E7I IL-6 mRNA 23 thzxd (TI-CDel
B3] 100 upg/ml, 200 pg/mls=olA 242 21%, 31% ©1d FelAd S
A dASFEASG. 23y 10, 50 pg/ml FEAE dExT (TI-CDel W
3led IL-6 mRNA F32F @S JASIH oY Fo982 At
(Fig. 8).

o o o = 2 =
= @ @ = ra =
#
%
£

=
~ra

[L-6 mBENA RO of TECT in Hallatcell line

=
=

Hacat TIcomral TICsA ‘I"EGOG"’EGCG"’IE!:—DG TI-EGCG

calls 10 50 100 200
Fig. 7. Effects of EGCG on proinflammatory IL-6 mRNA
expression in HaCaT cells. HaCaT cells were incubated with TNF-«
+[FN-g (10 ng/mL) in EGCG (10, 50, 100, and 200 upg/ml) for 24 hr.
The expression of proinflammatory IL-6 mRNA levels in each sample
was analyzed by real-time PCR and the relative quanyitatives (RQ) of
IL-6 mRNA was normalized to the quantity of GAPDH. The amount of
SYBR Green was measured at the end of each cycle. The cycle
number at which the emission intensity of the sample rises above the
baseline is referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time PCR was performed
in duplicate and analyzed by a Applied Biosystems 7500 Real-Time PCR
system. Values are expressed as means *+ S.E. from two-independent
experiments(*p<0.05, ** p<0.01, ***p<0.001).

(6) AZHol =7k TNF-a Wdo] thd 4%
EGCGel 9J3t dAFMolEFFQl TNF-¢ mRNA ®IHLS gz (TI-CD)
o] nlsle] 50 ug/ml, 100 pg/ml, 200 ug/mlF=olA 2+ 20%, 18%,
30%014 %24 YA TNF-« mRNA fd4 2Ee AsAt. 7
HAY 10 pg/ml FEANA = 2T (TI-CDH zfol 7t glth (Fig. 9).
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Fig. 8. Effects of EGCG on proinflammatory TNF-«¢ mRNA expression
in HaCaT cells. HaCaT cells were incubated with TNF-« +IFN-g (10
ng/mL) in EGCG (10, 50, 100, and 200 pg/ml) for 24 hr. The expression
of proinflammatory TNF-« mRNA levels in each sample was analyzed
by real-time PCR and the relative quanyitatives (RQ) of TNF-« mRNA
was normalized to the quantity of GAPDH. The amount of SYBR Green
was measured at the end of each cycle. The cycle number at which
the emission intensity of the sample rises above the baseline is
referred as to the RQ (relative quantitative) and is proportional to the
target concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Real-Time PCR system. Values
are expressed as means + SE. from two-independent
experiments(*p<0.05, **p<0.01, *** p<0.001).

(7) MMP-1 ELISA =%

EGCGel FEMAd &xE #&dd A=z, HaCaT ZAAA|EZFA
TNF- ¢ +FN-7  tHZF(TI-CT) MMP-1 ©h#ld  wrdo]  33.1+4.87
(ng/mDE 47 571+122 (ng/mbel wlate] 5u) o] =slatgch
EGCGel <J& MMP-1 ©@¥d @de tixzs (TI-CDel Hske 100
ug/ml, 200 pe/mlEZ=olA  ZFZ 45.0%, 52.8% o)A &oA  UA
MMP-1 @z dS AAsA . T8y 50 wg/ml FEAAE Wz
F (TCDel Hske] F 30.5% o4 MMP-1 ©ua wde oAsty
oy #Fode AR (Fig. 10).
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Pro-tARP-1 production of Halat cell Tine (ng'ml)

Fig. 9. HaCaT keratinocytes were stimulated by tumor necrosis
factor (TNF)-a+lFN-gamma to produce matrix metalloproteinases
(MMP)-1.  HaCaT cells were incubated with TNF-e«+IFN-g (10
ng/mL) in EGCG (10, 50, 100, and 200 pg/ml) for 48hrs The
supernatant were collected after 48 h and subjected to enzyme-
linked immunosorbent assay (ELISA). MMP-1 were secreted into the
supernatant and induced significantly by TNF-a+l[FN-gamma in
HaCaT Kkeratinocytes. Values are expressed as means =+ S.E. from
two-independent experiments(*p<0.05, ** p<0.01, *** p<0.00D).

(8) MMP-1 T2 9] western blot &4

HaCaT Z+& MxEZFoA TNF-a+FN-y WHZA(TI-CT) MMP-1 T
Z 3o BDFte] 55.3 (band density, BD)Z A BDZko] 4.5 H]
sta] 128 o) =71sEth EGCGol o3 MMP-1 v dkg e o
Za (TI-CDel Hlgke] 200 pg/ml, 100 pg/ms=oNA 27z 82.0%,
82.4%°1%F MMP-1 ©@wid IdS dASHA AASAY. 2820 50 ug
[ml FEAqAE iz (TI-CDel vk ¢F 43.5% o] MMP-1
2 Hds JAEAH (Fig. 1D.

MMP-1 dentity¥Y-1in HaCal cell line

<
Cone. {(pg/ml)

Fig. 10. Effect of EGCG on TNF- ¢ +IFN- » -induced MMP-1
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protein expressions in HaCaT cells.HaCaT cells were incubated with
TNF- ¢ +IFN-g (10 ng/mL) in EGCG (10, 50, 100, and 200 ug/ml) for
24 h. To investigate effect of 70% ethanol extracts, HaCat cells were
stimulated with TNF-« +IFN-y (10 ng/mL) and the indicated
concentrations of nutmeat and husk extract for 24 h. The cell lysates
were analyzed by Western blotting with anti-MMP-1, anti-YY-1.
Anti-YY-1 was used as control.

2. EGCGY HosHR-1 A#H UVBRAIZ §93 FEAAZTERGIA FJFE
FEEY% HU}

7k HR-1 AHe Az A4 2@ I3 ZZa  dHF(collagen fiber)

EGCGell thgt A5 =A3s7] 98l HR-1 AF UVB
s A FES T FE 22 S H&E IS st dAvH
oA A x2 FAES : ig. 1, 2 olAAH R A3+ (Fig.
3ol vzt UVB_thz- (Fig. 5)o] 4u} o] Aux2 FA7F T4 o 1e
3 retinoic acid (Fig. 7), EGCG 100 mg/kg (Fig. 9), 12]31 EGCG 50 mg/kg (Fig.
1D Fo7o Auzz FA7F iz (UVB_vehicle)ol| Bty EAEZH o2 &
oA UA FABFATHPK0.05, p<0.01, p<0.001). 181l Fig. 2& 3R FE/A
295 =As7] Y8l HR-1 AF UVBE FAsted FES =% o
8F & Sy X x2S Masson’ s trichrome 92-S& 3lo] 3An|4 Aollx A
fr(collagen fiber) W3lE =43 At 1 23 Fig. 4, 6, 8, 10, 12 oA X
A =7 (Fig. Hol vlate] UVB_tl=2 (Fig. 6)°] M-T dMe] A=7} dA s}
A ZFaew Ao 2 Bol ZgbAl A -f(collagen fiber)e] Eaj7} A P o] FE
Aol 7" Aor AZEE Aot} 18]l retinoic acid (Fig. 8), EGCG
100 mg/kg (Fig.10), 18]X EGCG 50 mg/kg (Fig. 12) Tolwe] ezl A4
(collagen fiber)e] ko] oz (UVB_vehicle)ol]l Bl =719 AL & 5 ¢
a, o8 AA=E FEMAC] HAJAT AZHET
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Lpidermal thickness of domsal skin in HR-1 mice {um)

Fig. 1. Inhibition of skin thickening by EGCG and retinoic acid on
epidermis induced by UVB irradiation. Hematoxylin and eosin

(H&E) staining of UVB-irradiated hairless mice skin. Original
magnification 100x.

HR-1 normal_control UVB_vehicle control UVB_0.01% retinoic acid

M-T staining

UVB EGCG _100mg/kg UVB EGCG 50mg/kg

H&E staining

M-T staining

pr. . s e

Fig. 2. Histology of dorsal skin by EGCG and retinoic acid on
epidermis induced by UVB irradiation. Hematoxylin and eosin
(H&E) staining and Masson’ s  Trichrome(M-T) staining  of
UVB-irradiated hairless mice skin. Original magnification 100x.
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HR-1 normal control Dorsal skin tissue (H&E staining)

Fig. 3. HR-1 hairless male mice dorsal skin. HR-1 hairless male
mice dorsal skin of Hematoxylin and eosin (H&E) staining of
UVB-irradiated hairless mice skin. Original magnification 100x.

HR-1 normal control (M-T staming, collagen deposition)

Fig. 4. HR-1 hairless male mice dorsal skin. HR-1 hairless male
mice dorsal skin of Masson’ s Trichrome (M-T) staining of
UVB-irradiated hairless mice skin. Original magnification 200x.

UVB _vehicle control ~ Dorsal skin tissue (H&E staining)

Fig. on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal skin of Hematoxylin and eosin (H&E) staining of

UVB-irradiated hairless mice skin. Original magnification 100x.

UVB_vehicle control  (M-T staining, collagen deposition)

Fig. 6. Inhibition of collagen deposition by vehicle control on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal skin of Masson’ s  Trichrome (M-T) staining of
UVB-irradiated hairless mice skin. Original magnification 100x.
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UVB 0.01% retinoic acid Dorsal skin tissue (H&E staining)

g gk
) g v’.‘. e | i

= T !

Fig. 7. Inhibition of skin thickening by 0.01% retinoic acid on
epidermis induced by UVB irradiation. HR-1 hairless male mice

dorsal skin of Hematoxylin and eosin (H&E) staining of
UVB-irradiated hairless mice skin. Original magnification 100x.

UVB_0.01% retinoic acid (M-T staining, collagen deposition)

Fig. 8. Inhibition of collagen deposition by 0.01% retinoic acid on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal ~skin of Masson’ s  Trichrome (M-T) staining  of
UVB-irradiated hairless mice skin. Original magnification 100x.

UVB_EGCG 100 mg/kg Dorsal skin tissue (H&E staining)

Fig. 9. Inhibition of skin thickening by EGCG 100mg/kg on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal skin of Hematoxylin and eosin (H&E) staining of
UVB-irradiated hairless mice skin. Original magnification 100x.

UVB EGCG 100 mgke (M-T staining. collagen deposition)

Fig. 10. Inhibition of collagen deposition by EGCG 100mg/kg on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal skin of Masson’ s  Trichrome (M-T) staining  of
UVB-irradiated hairless mice skin. Original magnification 100x.
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UVB_EGCG 50 mg/kg Dorsal skin tissue (H&E staining)

Fig. 11. Inhibition of skin thickening by EGCG 50mg/kg on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal skin of Hematoxylin and eosin (H&E) staining of
UVB-irradiated hairless mice skin. Original magnification 100x.

EGCG 50 mg/kg (M-T staining, collagen deposition)

4]
‘*’a

A ‘—(

Fig. 12. Inhibition of collagen deposmon by EGCG 50mg/kg on
epidermis induced by UVB irradiation. HR-1 hairless male mice
dorsal  skin  of Masson’ s  Trichrome (M-T) staining  of
UVB-irradiated hairless mice skin. Original magnification 100x

L} HR-1 A5 2 =4 (Dermobella) #4]

EGCGol digt s3F FFZ o] (wrinkle depth) 784
#al HR-1 A#e UVBE =AY 3a3sts 53 oo 45
SyX  FEZJo]E skin dermobella 3D EAZE SFE  ZolE
UVBZAL 45, 67, 85, 105 A 3t%ickFig. 1, Fig. 14~33). 1
A3 45, 65, 87, 10FolA AU xR Hlste] UVB_tizT9
SBAAS BEAste UVBR Iz FE23IXH 2 ol dAEA
7 Aztoltt. aeglx UVB &AL 45, 65, 85, 105+ o EGCG
100 mg/kg, EGCG 50 mgkg FH= SR FEIFH 2L Zol7t
iz (UVB_vehicle)dll ®lstd @AAA FH4dE AL & F AAX
oleid AAE FxslE fFlEHe= FEIAHol EGCG 100 mglkg, 50
mg/kgell 93t} A &) e o= AztH
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25 1 md week H6week
D8 week B 10 week

Mean depth of skin wrinkle (Dermobella clinical indesx)

Fig. 13. Analysis of skin dermobella taken from the dorsal skin of
hairless mice after UVB-irradiation. Effects of EGCG and retinoic
acid on UVB-induced mean depth of skin wrinkle. Values are
means+=S.EM.  for 3  mice.  *Significantly  different  from
UVB/vehicle control treatment (p<0.05). **Significantly different
from UVB/vehicle control treatment (p<0.01). # : p<0.05, ##
p<0.01, ### : p<0.001 compared with normal group.

Wrinkles/Dermobella (1%): HR-1 normal control

Fig. 14. HR-1 hairless male mice dorsal skin on wrinkle
photograph (4 week). HR-1 hairless male mice dorsal skin (A)
(C). Photographs of Demobella were taken from dorsal skin of
hairless mice after UVB-irradiation.

Wrinkles/Dermobella (1°%): UVB_vehicle control
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Fig. 15. Effects of vehicle control on UVB-induced wrinkle
photograph in hairless mice (4 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (1%9): UVB_0.01% retinoic acid (PC)

Fig. 6. Effects of retinoic acid on UVB-induced wrinkle
photograph in hairless mice (4 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles Dermobella (15%): UVB_EGCG 100mg/kg

13 ..

Fig. 17. Effects of EGCG 100mg/kg on UVB-induced wrinkle
photograph in hairless mice (4 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (15): UVB_EGCG 50mg/kg

Fig. 18. Effects of EGCG 100mg/kg on UVB-induced wrinkle
photograph in hairless mice (4 week). HR-1 hairless male mice

- 105 -



dorsal skin (A) ~ (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (2°): HR-1 normal control

Fig. 19. HR-1 hairless male mice dorsal skin on wrinkle photograph
(6 week). HR-1 hairless male mice dorsal skin (A) " (C).
Photographs of Demobella were taken from dorsal skin of hairless
mice after UVB-irradiation.

Wrinkles/Dermobella (259: UVB_vehicle control

Fig. 20. Effects of vehicle control on UVB-induced wrinkle
photograph in hairless mice (6 week). HR-1 hairless male mice

dorsal skin (A) ~ (C). Photographs of Demobella were taken from

dorsal skin of hairless mice after UVB-irradiation.

‘Wrinkles/Dermobella (257): UVB_0.01% retinoic acid (PC)

.

Fig. 21. Effects of retinoic acid on UVB-induced wrinkle

photograph in hairless mice (6 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.
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Wrinkles/Dermobella (2°): UVB_EGCG 100mg/kg

(] .

Fig. 22. Effects of EGCG 100mg/kg on UVB-induced wrinkle
photograph in hairless mice (6 week). HR-1 hairless male mice
dorsal skin (A) ™ (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (259): UVB_EGCG 50mg/kg

Fig. 3. Effects of EGCG 50mg/kg on UVB-induced wrinkle
photograph in hairless mice (6 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (3%%): HR-1 normal_control

.

Fig. 24. HR-1 hairless male mice dorsal skin on wrinkle photograph
(8 week). HR-1  hairless male mice dorsal skin (A) " (C).
Photographs of Demobella were taken from dorsal skin of hairless
mice after UVB-irradiation.
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Wrinkles/Dermobella (35): UVB_vehicle control

. \

Fig. 25. Effects of vehicle control on UVB-induced wrinkle
photograph in hairless mice (8 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (3%%): UVB_0.01% retinoic acid (PC)

Fig. 6. Effects of retinoic acid on UVB-induced wrinkle
photograph in hairless mice (8 week). HR-1 hairless male mice

dorsal skin (A) ~ (C). Photographs of Demobella were taken from

dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (3%): UVB_EGCG 100mg/kg

Fig. 27. Effects of EGCG 100mg/kg on UVB-induced wrinkle
photograph in hairless mice (8 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

- 108 -



Wrinkles/Dermobella (37): UVB_EGCG 50mg/kg

Fig. 28. Effects of EGCG 50mg/kg on UVB-induced wrinkle
photograph in hairless mice (8 week). HR-1 hairless male mice
dorsal skin (A) ~ (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (Final): HR-1 normal_control

Fig. 29. HR-1 hairless male mice dorsal skin on wrinkle photograph
(10 week). HR-1 hairless male mice dorsal skin (A) ™ (C).

Photographs of Demobella were taken from dorsal skin of hairless

mice after UVB-irradiation.

Wrinkles/Dermobella (Final): UVB_vehicle control

Fig. 30. Effects of vehicle control on UVB-induced wrinkle
photograph in hairless mice (10 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.
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Wrinkles/Dermobella (Final): UVB_0.01% retinoic acid (PC)

Fig. 1. Effects of retinoic acid on UVB-induced wrinkle
photograph in hairless mice (10 week). HR-1 hairless male mice
dorsal skin (A) " (C). Photographs of Demobella were taken from
dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (Final): UVB_EGCG 100mg/kg

11

Fig. 32. Effects of EGCG 100mg/kg on UVB-induced wrinkle
photograph in hairless mice (10 week). HR-1 hairless male mice

dorsal skin (A) ~ (C). Photographs of Demobella were taken from

dorsal skin of hairless mice after UVB-irradiation.

Wrinkles/Dermobella (Final): UVB_EGCG 50mg/kg

Fig. 3. Effects of EGCG 50mg/kg on UVB-induced wrinkle
photograph in hairless mice (10 week). HR-1 hairless male mice

dorsal skin (A) " (C). Photographs of Demobella were taken from

dorsal skin of hairless mice after UVB-irradiation.

o} EGCGe] UVBZAIE F3 Als37Hd 2 Aola ol vX= 93k
(D A3t
EGCGel oig X FEMNA =53 9@ AFHSE A7 sl
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HR-1 470l UVBE ZAlslel #8¢ 458 08 uF Azdss =
s A3 EGCGol that Al ZWsk= HR-1 W7ol UVBE =Absh #Aglo]
9% 7 2 Wsks e ekt (Fig 34).
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37 ——# == UVE_v=hiclz control

36 <--m:-- UVB_0.01% retinoic acid
— w— UVB_BGCG_100meks
—e. = UVB_EGCG_50 metz

Body weight (g)

3 9 10 11 12 13 14 13 16 17
Age of the weeks

Fig. 34. Change of body weight.

(2) 2Jo] H4H % 2lo] &&(FER%)
EGCGol ™ig 2ol 2 Holas wWsE 3487l 93] HR-1 A
#Hel UVBE ZAbete FEES =% o 107 & A 47, A
Fiiza<l (normal controDw= Hls] UVB-thz (vehicle control)ol A
2ol EF H AolaEo] ZASAAT FYAHLS YEA SUTH
EGCGA 8li#S UVB-tl&7 (vehicle controDoll ®3] 2lojidH o] =
7Fekaal,  Aolg&2 EGCG 50 mgkg FoldtoliA  UVB-UlxT
(vehicle controDell vl&ll F<214d AA S7HstA o (Table.l) (Fig. 35).

Table 1. Food intake, body weight gain, and food efficiency ratio of
photoprotective and anti-skin aging activities of retinoic acid, and

EGCG bar during administration for 10 weeks

Group Food intakes Body weight gain Food efficiency

{g'day) {g/day) ratio (FER. %)
HE-1 nommal control 325 0.053+0.02 12+056
UVB_vehicle control 283 0.029+0.01 1.03+042
UVB_0.01% retinoic acid 35209 0.042+0.02 1291062
UVB_EGCG_ 100 mgikg 291 0.030+0.01 1.01+046

UVB_EGCG_350 mgkg 3.45 0.059+001 1.70+0.14™
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Food intakes (gfday)

Food efficiency ratio (FER, %)

Fig. 35. Change of Food intakes and Food efficiency ratio. Values
are expressed as means =+ SEM (n =3). Values are expressed as
means *+ S.E. from two-independent experiments(** p<0.01).

g} EGCGe] UVB&ALE &3 HRHEF P& IF
(1) Measurement of transepidermal water loss (TEWL): %3] & <£4
F =4
EGCGel g i ERGF S &x4E FAs7] s HR-
UVBE ZAbsle F5& =% oF 8¢ & #3 F& &
st Ax, UVB-tlz (vehicle controD®] %3 S8 <SAFH
%l (HR-1 normaDwoll W} #oA UAA S7tstidth. EGCG
¥ R E&Aze UVB-tlET (vehicle controDel]l wlsf fe

.

SO

Moo HI I
lo

A ZAE Uehdew, EGCG 100, 50 mgkg E=A7e B 9
How w3 £¥ 4P ZaE Uehhith (Fig. 30).

TEWL of dorsal skin in HR-1 mice (g/hr-m*)

Fig. 36. Topical application of EGCG and retinoic acid increases
stratum corneum hydration and decreases transepidermal water
loss (TEWL) in control and UVB irradiated hairless mouse skin in
vivo. TEWL was dramatically increased after UVB irradiation.
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Topical application of EGCG decreased TEWL both in control and
UVB irradiated hairless mice. Values are mean+=SEM (n=3). Values
are expressed as means + S.E. from two-independent
experiments(***  p<0.001). ### : p<0.001 compared with normal
group.

(2) Algtutol= AL #H E4 ( lucocerebroadase)«] g4 =4

EGCGol ™g dFHEF F3 F¥ ZA37] 918 HR-1 A F el
UVBE =AY FE& 5T E}% 85+ & 3] p-glucosidase T
e FSAHS A, UVB-dl=F (vehicle controhe] IH 3
-glucosidase &4 AHANZET< (normal controDwol Hl3] FA4
QA Zxsgth. EGCG A g+ %3 g-glucosidase &4 UVB-
thx  (vehicle controDe]l ®ws] foA YA =S Yehgon,
EGCG 100, 50 mg/kg FATL = JEFHo=Z 7Y p-glucosidase
Aol T7tE = Ao=E yeytth (Fig. 37).

o ]11).

"
i

Bglucosidase activity (unites/L)

Fig. 37. Topical application of EGCG and retinoic acid increases
stratum corneum hydration in control and UVB irradiated hairless
mouse skin i wvivo. Glucocerebrosidase was dramatically decreased
after UVB irradiation. Topical application of EGCG increased A
-glucosidase both in control and UVB irradiated hairless mice.
Values are mean+SEM (n=3). Values are expressed as means =
SE. from two-independent experiments(**p<0.01, *** p<0.00D).
### . p<0.001 compared with normal group.
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#A¥  mRNAFAA IL-18 ), IL-6 @B, TNF-o« (0, 18
NOS-I (D) wd-e A3 Ax=z UVB Yxa IL-18, IL-6, TNF-«,

3 NOS-I mRNAfHA Zde] RQES 12 gL wW EGCGC F9
o AUA= S BNy 1 23 IL-1p8, IL-6, TNF-o, 13
NOS- mRNAfF#A# TdA2  Fdz=s  (Normal_controDel  Hlsf
ol UVB_tZ+ (UVB_vehicle)e] IL-18, IL-6, TNF-«, 18|31 NOS-I
mRNAf- =2 @do]  FrhE . A@dwdAe EGCG 100 mgkg F
ool tHEw (UVB_vehicle)o] Hlste IL-1p4, IL-6, TNF-« 83
NOS-II mRNAR-AA w&o] o A HAasA o (Fig.38A D).
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Fig. 38. Effects of EGCG and retinoic acid on proinflammatory
cytokine expression in animal skins exposed to UVB. 10 weeks
after  the initiation of UVB irradiation (the stage  of
hyperpigmentation); The expression of IL-14, IL-6, TNF-«, and NOS-I
mRNA levels in each sample was analyzed by real-time PCR and the
relative quanyitatives (RQ) of IL-18 (A), IL-6 (B), TNF-« (C), and
NOS-II (D) mRNA was normalized to the quantity of GAPDH. The
amount of SYBR Green was measured at the end of each cycle. The
cycle number at which the emission intensity of the sample rises above
the baseline is referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real-time PCR was performed
in duplicate and analyzed by a Applied Biosystems 7500 Real-Time PCR
system. Values are expressed as means *+ S.E. from two-independent

experiments(*p<0.05, ** p<0.01). # : p<0.05 compared with normal group.
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(2) COX-2 d&fax 3 &4
EGCGel izt AR FEMNA &35 A3zl s HR-1 Al
UVBE =AY FE5& =3 oS 107 § S9Rxze sty
COX-2 mRNAFHA HdEE& A ZAF}=E UVB_ U=  COX-2
mMRNAf- 2 8o RQ#E 12 A& W EGCG Tz Fuig=

&S EN39Y. 1 A3 COX-2 mRNARAA TN E A3
Z+v  (Normal_controDel] #H]ste] UVB_tZ7 (UVB_vehicle)o] COX-2
mMRNAf-2 2 Lol FoA43 A S7HEAT. A@wodAe  EGCG
100 mg/kg %ol tixT (UVB_vehicle)ol w®lgtel oA QA
COX-2 mRNA-f =+ & o] 7Hast ot (Fig. 39).
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Fig. 39. Effects of EGCG and retinoic acid on COX-2 mRNA gene
expression in animal skins exposed to UVB. 10 weeks after the
initiation of UVB irradiation (the stage of hyperpigmentation); The
expression of COX-2 mRNA levels in each sample was analyzed
by real-time PCR and the relative quanyitatives (RQ) of COX-2
mRNA was normalized to the quantity of GAPDH. The amount of
SYBR Green was measured at the end of each cycle. The cycle
number at which the emission intensity of the sample rises above
the baseline is referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time PCR was
performed in duplicate and analyzed by a Applied Biosystems 7500
Real-Time PCR system. Values are expressed as means =+ S.E.
from two-independent experiments(* p<0.05). # : p<0.05 compared
with normal group.
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(3) MMP-2¢} MMP-9 &2 o4 49
EGCGol ™ig dF FEHd adE = 3 HR-1 Aol
UVBE =AMt FE<& #53 te 107 & SYF2FHS Zdskd
MMP-2¢} MMP-9 mRNAf-## #Hds AT ZAFA{E UVB_UET
MMP-2 mRNAf-xz @&l RQ#te 1= & wW EGCC FoAwe A
WA= e 4. 1 23 MMP-2 mRNARHzA dd-e A
gz (Normal_controDel] #Hlsle] UVB_thZ+ (UVB_vehicle)o] 2.04)
o] MMP-2 mRNA-F# @do]l Fod UAA S7H=EAT. ool
AE EGCG 100 mglkg Folwo] thzT (UVB_vehicle)o] Hlate] o
4 A MMP-2 mRNAfZH=} @do] ZhHAsHthFig. 40A). UVB_H
Z7 MMP-9 mRNARHA &3 RQ#E 12 IS uw EGCC FAT
o AtAZ S EAsIET. 1 A3 MMP-9 mRNAGAA 2o
Al =7 (Normal_controDell  Hlste]l  UVB_thxw  (UVB_vehicle)©]
MMP-9 mRNAfFA# d&o] FoA JA S7HEAT. APTdAE=
EGCG 100, 50 mglkg SoiFo] w=zF (UVB_vehicle)s] 13}t
MMP-9 mRNARF-A2 o] Fod A Aastdo (Fig. 40B).
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Fig. 40. Effects of EGCG and retinoic acid on MMP-2, MMP-9 mRNA
gene expression in animal skins exposed to UVB. 10 weeks after the
initiation of UVB irradiation (the stage of hyperpigmentation); The
expression of MMP-2, MMP-9 mRNA levels in each sample was
analyzed by real-time PCR and the relative quanyitatives (RQ) of
MMP-2, MMP-9 mRNA was normalized to the quantity of GAPDH. The
amount of SYBR Green was measured at the end of each cycle. The
cycle number at which the emission intensity of the sample rises
above the baseline is referred as to the RQ (relative quantitative) and
is proportional to the target concentration. Real-time PCR was
performed in duplicate and analyzed by a Applied Biosystems 7500
Real-Time PCR system. Values are expressed as means =+ S.E. from
two-independent experiments(*p<0.05, ** p<0.01). # : p<0.05 compared
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with normal group.

ol MMP-2 @l 2d 4

EGCG tigh o F F5/0d &35 S43517] el HR-1 AF e UVBE =
Atste] FE5& FET s 105

o HF ZFohall #s Hsls ety 9Jsho
MMP-2 ©hld & dtsde =43 Ay, UVB_UIZT MMP-2 ©hild w-d S
T RxZ A EGCG Fofwo] A4k xtol& &4ty 1 43 MMP-2
o g 2o (Normal_control)oll Bl UVB_thx (UVB_vehicle)o] =% 20
v o]% MMP-2 whiiEsRdrdo] {oA Al SUHEHJAT. A@TAE
EGCG 100, 50 mg/kg B2 w7 (UVB_vehicle)o] wlste] H2o)4 QA
MMP-2 whuld o] Zhaatglth (Fig. 4D).
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Fig. 41. Effects of EGCG and retinoic acid on MMP-2 protein
expression in animal skins exposed to UVB. 10 weeks after the
initiation of UVB irradiation (the stage of hyperpigmentation); The
expression of MMP-2 protein production in each sample was
analyzed by ELISA. The amount of MMP-2 ELISA kit was
measured at the end of each cycle. Values are expressed as
means + S.E. from two-independent experiments(*** p<0.001). ##
: p<0.01 compared with normal group.
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3. EGCGY olE¥ X< NC/Nga Tnd Mice= 2ol A BHHe SHFHF-
ARBESAC] B T W7

i)

7t AlsH st
AFsEY AlF WHIE A3 23, NC/Nga AF o DNCBE =23
o olEyd IRYE BIE FEF F, uwid 3FH AT AFd 3F
A =TS (Dex), EGCG (100, 50, 25 mg/kgd T Fosta, AF
=7 FAEs A3 mFAE SASAS. 1 A EE 7oA AT
A FAHA Fae (Fig. D.

30 A

—4+—DNCB-CT
—#—=DNCB-Dexamethasone 3mghg
—8-DNCB-EGCG 100mgkeg
—#—DNCB-EGCG 50mg/lkz
~+—DNCBEGCG 25mg'kg

Body weight (g)

[%)]

1 2 I 3 I 4

Age of the weeks
Fig. 1. Changes in body weight in experimental mice. Atopic
dermatitis NC/Nga mice were induced by DNCB treatment in the
dorsal skin, DNCB treatment for 3 weeks (CT), DNCB treatment
for 3 weeks with orally administration of 3mg/kg dexamethasone
(Dex), DNCB treatment for 3 weeks with orally administration of
100, 50, 25 mg/kg EGCG (EGCG-100, EGCG-50, EGCG-25).
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Fig. 2. Hematology in NC/Nga mouse. Atopic dermatitis NC/Nga
mice were induced by DNCB treatment in the dorsal skin, DNCB
treatment for 3 weeks (CT), DNCB treatment for 3 weeks with
orally administration of 3mg/kg dexamethasone (Dex), DNCB
treatment for 3 weeks with orally administration of 100, 50, 25
mg/kg EGCG (EGCG-100, EGCG-50, EGCG-25). After NC/Nga mice
were anesthetized with ether, immediately blood was gathered
from the heart by syringes contained heparin. Cell contents were
analyzed by hematology (BD, USA). Statistically significant value
compared with CT group data by student’s T-test.

t}. B AAE cytokine &

A EZE Felste] v FF Ao 2] cytokine THE =%
AHFS EGCG (100, 50 mg/kg)Fof ol A tz=oll Bl
H= Aoz JelgthFig 3A). IL-5 A4kEEe EGCG (100, 50 mg/kg)
TolA FoA A TaseE Ao®E Y THFig 3B). IL-13 A4
EGCG (100, 50 mg/kg)FolFAA = izl vl ZFAsAA T /2
Uel ] ekt EGCG (25 mg/kg) Fo ol e txad B3
Z YetthFig. 30). [FN-y A4HF2 EGCG (100 mg/kg) T ol A
ol HE) Fo4d A Frtske ASo®E yEbgt (Fig. 3D).
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Fig. 3. Culture supernatant IL-4, IL-5, IL-13 and IFN-y level in
splenocytes in NC/Nga mouse by DNCB. Atopic dermatitis NC/Nga mice
were induced by DNCB treatment in the dorsal skin, DNCB treatment
for 3 weeks (CT), DNCB treatment for 3 weeks with orally
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administration of 3mg/kg dexamethasone (Dex), DNCB treatment for 3
weeks with orally administration of 100, 50, 25 mg/kg EGCG
(EGCG-100, EGCG-50, EGCG-25). Splenocytes from mice at 15 weeks
of age were re-stimulated with CD3 mAb (1 ug/ml) for 48 hrs. IL-4,
IL-5, IL-13 and IFN-y levels were measured by a sandwich ELISA
using an mouse ELISA kit I (Biosource, USA). Statistically significant
value compared with CT group data by student’s T-test (*p<0.05,
**p<0.01, ***p<0.001).
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2 UehThFg. 4A). Aol A 9] MZE EGCG (100, 50, 25 mg/kg)%
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Fig. 4. Total cell number of ALN, spleen and dorsal skin in atopic
dermatitis NC/Nga mice induced by DNCB. Atopic dermatitis NC/Nga
mice were induced by DNCB treatment in the dorsal skin, DNCB
treatment for 3 weeks (CT), DNCB treatment for 3 weeks with orally
administration of 3mg/kg dexamethasone (Dex), DNCB treatment for 3
weeks with orally administration of 100, 50, 25 mg/kg EGCG (EGCG-100,
EGCG-50, EGCG-25). Total cell count was (A) in NC/Nga mice dorsal
skin, (B) in NC/Nga mice spleen and (C) in NC/Nga mice ALN.
Statistically — significant value compared with CT group data by
student’s T-test (*p<0.05, **p<0.01).
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Fig. 5. Effects of EGCG on FACS analysis in PBMCs in atopic
dermatitis NC/Nga mice induced by DNCB. Atopic dermatitis NC/Nga
mice were induced by DNCB treatment in the dorsal skin, DNCB
treatment for 3 weeks (CT), DNCB treatment for 3 weeks with orally
administration of 3mg/kg dexamethasone (Dex), DNCB treatment for 3
weeks with orally administration of 100, 50, 25 mg/kg EGCG
(EGCG-100, EGCG-50, EGCG-25). NC/Nga mouse PBMC cells (5x10°
cells/ml) were isolated from blood and the PBMCs were washed twice
and analyzed by flow cytometry. Total cell content of
CD4'&CD8",B220°'CD23" and CD3°CCR3" in NC/Nga mouse PBMCs.
Statistically significant value compared with CT group data by
student’s T-test (*p<0.05, **p<0.01, ***p<0.001).

(b)) ALNelA F A M=z W3}
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Fig. 6. Effects of EGCG on FACS analysis in ALN in atopic
dermatitis NC/Nga mice induced by DNCB. Atopic dermatitis NC/Nga
mice were induced by DNCB treatment in the dorsal skin, DNCB
treatment for 3 weeks (CT), DNCB treatment for 3 weeks with orally
administration of 3mg/kg dexamethasone (Dex), DNCB treatment for 3
weeks with orally administration of 100, 50, 25 mg/kg EGCG
(EGCG-100, EGCG-50, EGCG-25). NC/Nga mouse ALN cells (5x10°
cells/ml) were isolated from ALN, and the ALN cells were washed
twice and analyzed by flow cytometry. Total absolute number of
CD4'&CD8" and B220"CD23" in NC/Nga mouse. Statistically significant
value compared with CT group data by student’s T-test (**p<0.01,
**%p<0.00D).

(th 5 sRzDelA F Ao) ALF W)
CD4+ Th & Adl Ax++= EGCG (50 mg/kg) FoATolAl izl
sl fold QA F7b s ZloE Jehga, D8+ os T AESE
EGCG (100, 50, 25 mg/kg)FoAToAe izl #Hlal ZFast= A
o= YegpyokFig. 7A). CD11b+Gr-1+ & AWl AMxEZzF+= EGCG (100
mglkg) FATAME el ws Fo4 A BasAT Fig
7B).
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Fig. 7. Effects of EGCG on FACS analysis in dorsal skin tissue in
atopic dermatitis NC/Nga mice induced by DNCB. Atopic dermatitis
NC/Nga mice were induced by DNCB treatment in the dorsal skin,
DNCB treatment for 3 weeks (CT), DNCB treatment for 3 weeks with
orally administration of 3mg/kg dexamethasone (Dex), DNCB treatment
for 3 weeks with orally administration of 100, 50, 25 mg/kg EGCG
(EGCG-100, EGCG-50, EGCG-25). NC/Nga mouse dorsal skin cells
(5x10° cells/ml) were isolated from dorsal skin, and the dorsal skin cells
were washed twice and analyzed by flow cytometry. Total absolute
number of CD4'&CD8" and CD11b'Gr-1" in NC/Nga mouse. Statistically
significant value compared with CT group data by student’s T-test
(*p<0.05, ***p<0.001).

(2}) Spleenoll A cell contents %3}
CD8+ c/s T % Au AMZSE EGCG (100, 50 mgkg)Eo] ol A=
ool Wl FoA A LS THFiE. 8A). B220+CD23+ & A
AlZz4= EGCG (100, 25 mg/kg) FATAA izl Hls o
A AA Hdaske Ao g yEst (Fig. 8B).

-

B20  oNeG 4

Fig. 8. Effects of EGCG on FACS analysis in spleen in atopic dermatitis
NC/Nga mice induced by DNCB. Atopic dermatitis NC/Nga mice were
induced by DNCB treatment in the dorsal skin, DNCB treatment for 3
weeks (CT), DNCB treatment for 3 weeks with orally administration of
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3mg/kg dexamethasone (Dex), DNCB treatment for 3 weeks with orally
administration of 100, 50, 25 mg/kg EGCG (EGCG-100, EGCG-50,
EGCG-25). NC/Nga mouse spleen cells (5x10° cells/ml) were isolated
from spleen, and the spleen cells were washed twice and analyzed by
flow cytometry. Total absolute number of CD4'&CD8" and B220°CD23" in
NC/Nga mouse. Statistically significant value compared with DNCB_CT
group data by student’s T-test (*p<0.05, **p<0.01).

5 % 24704 2 2

. O 'T'

H&E |2 Az Aol vld] tizFolAE epidermise] FA7F F
A9 A AL AU & £ gl W, EGCG FoTolM tzael wl
3] epidermise] FA7} FolE AL FIAT 4 A%, toluidine |
A3 EGCG (100 mg/kg)FoAwolA HIvkA|Zel HEAHE7F TFAEHSIA
S}, EGCG (50, 25 mg/kgFdTdAs IA HAHA &L Fo=
gl it (Fig. 9.

NC/Nga- DNCB-CT Dexamethasone 3 mg'kg
ks S sES PO— = aa ?

-

EGCG-100 mgkg EGCG-30 mg'kg EGCG-25 mgkg

H&E staining
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EGCG-30 mgke

Toluidin blue staining

Fig. 9. Histological features of dorsal skin group in atopic dermatitis
NC/Nga mice induced DNCB. Atopic dermatitis NC/Nga mice were
induced by DNCB treatment in the dorsal skin, DNCB treatment for 3
weeks (CT), DNCB treatment for 3 weeks with orally administration of
3mg/kg dexamethasone (Dex), DNCB treatment for 3 weeks with orally
administration of 100, 50, 25 mg/kg EGCG (EGCG-100, EGCG-50,
EGCG-25). NC/Nga mice skin biopsy were dyed with hematoxylin and
eosin (H&E) and showed the change of the epidermis by bright
microscope (x200). NC/Nga mice skin biopsy were dyed with toluidine
blue and exposes the deranulated mast cells in the dermis by bright
microscope (x200).

4. EGCG1 g AAEGTE)S] HARFEAA AIAFIAE 23
In vitrool Al AFF Z+2 3 A (HaCat)H Z oA TNF-« /IFN-y =3 MMP-1
o] B3-S A= AL FI3FP¥ A, In vivoollA HR-1 AF | UVBE %

2 5 wye FEYA, mw T, DA PF 9 w¥ SR S
AE sy o, MMP-29F MMP-9 mRNAS] &4 A4S AASH= A
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Of. Safety R4S FHY WP LAHIARES B HOAE HE BE T9¥Y
A YT YRt B RUC

#24 W7t Y
L DA % 9 $ME S5 77| B3} (visiometer

* Skin roughness (R1)2] W% R1 21| H # - gH 12 T 7 HABH O NPz
HEze Aol A BHTE2 g5 W ojyl 12 F 32| ME 40| 2% FHY /e

Table. The change of skin roughness (R1)

v MEAET (n=38) =D (n=d40) independ | paired t
Classificats
: ent t-test | test [o
on Mean | Median | SO | Mean | Median | 5D
(ovalue) | wvalue)
Baze 0.44 0.44 012 | 045 0.46 0.08 i 01539
Week 12 047 045 013 | 043 041 013 - 04017

* Maximum roughness (R2)2| @&k R2 219 45 ¥ - 4 125 F Hago) oy
Mgz thEwel Ao| A JATE= 45 H ol 125 ARe WE Mo 2F
FHH #2lgE o

Table. The change of maximum roughness (RZ)

, AHHET (n=36) Q&L (n=40) independ | paired t
Classificati
ent t-test | test (o
an Mean | Median | SD | Mean Median 3D
[pvalue) | walug)
[Baze 0.27 0.26 007 | 028 0.27 0oy 170 02695
Week 12 029 028 008 | 026 0.26 008 . 04013

* Average roughness (R3)2| #Eh R3 @2 §H # - 4 127 F MY ofF AET
o ooiETe Mol B YATER HA M O 12 £ AEe w8 40 25 FAY /e

42 g

Table. The change of average roughness (R3)
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I AEHYET n=36) HET (n=dd) independe | paired t
Classificati
. nt t-test test {o
on Mean | Median | S0 | Mean | Median | 5D
(o valug) value)
Base 018 01z 004 | 018 018 0.04 04873 04535
Week 12 019 018 oog | 017 017 0.05 i 02166

* Smoothness depth (R4I2] 8k R4 3Ol 43 T - 3 12F ¥ WYY OB AR
B GETol A0l U HATLE HH W GH 12 F Ao ¥t ao] 25 EAH Rl
g2 gac

Table. The change of smoothness depth (R4)

Caea] AEHY BT (n=36) &2 (n=40) independ | paired t
Claszificati
ent t-test test (o
an Mean | Median | 50 | Mean | Median | 5D
(o value) valug)
Base 0.16 0.16 005 | 018 017 0.04 Q0643 0.0586
Week 12 0.18 017 ooe | 017 0.16 .05 : 0.3403

* Anthmetic average roughness (R5)2] @2l RS 29} {3 ® - 85 12 F 5 HEHE
oist Algoot chEge| Aol U Y= g3 M oy 12 T AlHe Hi o 25
Y #eode G

Table. Arithmetic average roughness (R3)

AlHAES (n=36 EL n=4d independ ired t
Classificati 848z ( i Az ) pe pa
ent t-test test (o
on Mean | Median |[SD | Mean | Median |5D
(2 value) value}
Basze 0.06 005 003 | 007 0.a7 0.02 1408 0.0249
Week 12 007 ooy 003 | 007 D06 0.03 ' 0.8301

1 HZ7o Sf &7 FF | Yt (B point scale)
HE 2T £t FE KT B A O M - EF 12 F F HEEq O MY
zErel Aols SAY #2142 gHeY 4 YRcEE A o 12 F Al H

g Hols AHABERY HEFNY 2F EAHoE feis SN2 U

Classificati MEALET (h=36) =S {n=40) indepen paired t
an Mean | Median | 5D Mean| Median | sD | dent t- test (g
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test value)
{pvalug)
Base 375 4.00 073 360 3.00 078 0.0027
Week 12 328 3.00 123 | 298 2.50 142 14563 <0001
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21 YA Ee HE

sAFEEES Hif FF Jldo oiF fEd ¥ otHdE BT fE 12F fI5HE,
EETHE HYCHE LMHEME
12-weeks, double-blinded, randomized, placebo controlled study to ewaluate anti-wrinkle efficacy

and safety of green tea extracts on alleviating skin wrinkles in healthy volunteers
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I E BUCGESY 07 Y HE

2 M

3]

YEUZE G ojys "®el

5.2. MEgRe WHIE HAE [ET AMEHET +
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CSR Mo.: LN_MOIS_01

YYAE AMECYR 2E 208 40 BHE AEA 3 BEE 9F0ITY gEH2 HoE
M7 E0E SR Y22 3= AEe SHY ma dPdE 52 1Y & HYAEY
HECID MBAT B AHHEAE AEHOYTE 02 HEsRn

521. MIIE

i
2
3
4,

£33 PA| B 0M0|4 ~ B 654 O[ste| Ty FEo0| AUE o4

ROMIIN £7t T8 grade 3 D|4RI AL

HHY EE BHEB YD, HMAT 4 9N FY EE 270 P& X

= UMHMBAEN O AMY 4YE ED SN o T ToE BUE AYHD
ZolMEE E4447I2 AU Eold &t

522. HeIIE

2

I

10.

11

12

53.

oN OlEH mEE, HHW Eol HE WHE ¥I AAL N=FY A

UHHBAHE AE DR HBA BEHAY 2H=} AE ©

MHBAY w0l M, OCE, B¢ SHEDHY o U 04 270] Yk A
OIMMBAIY A 14 ol StENol MY YETE JIE HER 518 WL 63
ojf erEo| HEA, W3 Sof NEE Be &

IMHBAIE AR 3MY ool 2ElR0|ST HRE TY AWME Spiwol AU
AP el =0l Rl AHZOIEHE S8 A

OIMMBAY AE 2% o) FENNE 7154 SHUBEEICOISHYEEAHY 5 TG
SHEE T8 A

PMMEBAY AR LAY oY sRHSHESNNN @ BIEAASANE 5. WA
E& B2, 0|wA|E 2B

OIMMBAY AE 1HE ool CHE LAAIEO HOWALL = AMHEAHE 712 o
CHE wAtAEY) Hoig A™o| Yk A

YUEE 925 4RSS Bol BAUHA

Ot BO|L 45 B EE 34E oluo] THE AT U B

BoiR EE 20 F 140) AUE g2 X

7IEF B MEE 22 AEHEHYRE HU2E AMETED S8

kd
g
m
n
flr
|

Ay ane|

AMEOYA 5 T E0Y
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HAEEHE RO
61 HF M
£ FYMES AYHE, 0TYE FHHHY2E JYHC

AEC YR = 80 Y

=2
.ln e
e & 23 # ogd =
HE YT 5+ 32 32 64
23 oun =
40 a0 80
(EETE 15% oY)

62  CYNHENE

621 MEYE
L o® & 9 @ SHFEFE3E80mg)
| 8 GcREsgtEzg
30y k- S
4 7 5 4 8 ¢ EGG
T | # . 190mg EGCG/capsule
B22. OIEHE: oY HF
L A & % @ #%(380mg)
9 4 B : #YdEzex
o4 - Y
4 7 & 4 & - EHE
5 A ¥ Us

63. W8y U Fosy

AME7|ZH BolE MEAY FAE FSAMEEHE oo YHEE e H2 HEH2E S0
Olgitgsl M & EAl FRdc MEMTAY UE o2t RASEE SU0E AHHYRL
EE 50| B2z Ruf 220 & YosEel BEd REY BOMY SEE & &+ Aox
HeEs FF 0 MBI EYSEE S0 J2L, & YaAEUM oY HSs dRE
HRCL SO B UEN} SOARFE WEA ZHEMY SY7ISMY 7|2 AEYYR
£ AYEHEAI MY ECL
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7. 2 U dae g% 8 A7)

TEAE T oHY F AYE 2 9 g BS5E 2de ohea 2ol F2lsc

T = 238y | Baseline Week 6 Week 12
SlAbAlE H’-HHS‘IUC'] diﬂ 14 ~ 1 1 42+7 Ba+T
H2 (Visit) 1 2 3 4

ME Eo O
Baseline BEF{BN] 2!

PR EE EA
L E R

MM

YA HA
HHAHLIE B
CRLRIE = (AN 2ot
Sy &
FEI FsE ST BF @
Visiometer (RAPD HE 9l
ojo|E| F4) B

og «f 5%

40 +8 a4 54

og 4 54

T WA

= e

AR Y

MR B3

HHEEAEE HF SEY
HEoE gl @
O &glE et &

=2 =MCHZE BN 2 R o3psEct.

2E R0 HYIT(H7|EY, AYIEY, YY=)E SHYMUCL
BE G20 HHEEE AW

HE/EHAE Y 2t MO CHY A E(AN)Z §OjSEIcH
e 1 232 5(5% #),
7B EE 2, BE 4 8 Bl A SHLTECH

. BE Y0 Ut =Ho = WS FCL
10. L EENCEIEET *:Hﬂ 1 F st 2L
11, E8AUZE CHYBAH © 2| 2 +AZ SESE0.
12, oYUEE Y EMH ’E‘ 717t s FAZ oIS

Do e W e
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R, HEE WA U EAHEY 2

8.1. oEd It

8.11. =#-Epzf 84 § oldus

AMEEERE HYAE F ddsie 22 O[4HEEE TIEoiEc olywss
HEH 2EEE gHE FISsEen, oo 27HsE 35 AEEYE Es
AEEEEAE BHEsLy, AEO RS 2ag Sd Y ZFEY OEt BHE
7I=2%®ct 2= MedDRA (medical dicticnary for regulatory actmvities) 3| 52 =
FT (preferred term) 2 FIE&18CEL E|=2 *4 B #2] QojEYo]=~8 0|85
YeAE 2 S ST HIE HESRcH

CRF Hi= oladergsl 34 % 2F AsAMd AEER W) 85 (32
SEE 8 YdMEHSHEN=| e, oldehEar aEste #ARME =X,
SO oldErEs of (dsoryR), ogYkEsl 2o, ogubkss a5
EEty FIESkEich HEAlE Ho sy ExE Sd FES s §F
ojgtgos FIESiE RERtch th 2aAE o olE sig B4 FES WE
SEE H¥l BY HET Vs IFuUc cHUEER FIFIAC

1 HiaE Yye= @At

olauiEsl FEEE UMEH WEO SHHE MEMUR E== LDRT
BHEFS|SICE HCl 2 (maximal intensind8 ZIEe= si@en), ol 2E 7IES
Hmswch

Grade o
ST MXo HE 88
S0 Sle HEAEN Al Es Al fne| o)l §

1 Mild AE(HS)

3 Moderate AE FHEREL H|X|, D HA, HjESE HE S
(EE e BT AT ' =

C= &l € =% 4 e

3 | Severe Azmgy | BHE BE E8% AN H8. £ A=y UMY ==

= 5

Z) YEMESsHER= vaEA "It

& Foist ojdEtE Was| PE WES YHY  mE) 2o
ARSI BESIRIcE olnl, il JE2 EEel XEE ASE $
UREM CRALO| S|4E (possibly related)” 0|4 P 4B LIBEX
THeto| RUCtm EHERS|RICH
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Qlaa wera
1 peido] gun > RS SOSECHs S U 0/MEHE WHo
(Definitely MZHE EM7 Bt e
related) o|&Etg ol CHE ofE o|fEch 0 o Eojg 2|
ThE e 2ol HMess He
50{ ZEo2 0B MIAXE BS
SO (FhHet HPOE HA) AT Ve P
DlMuIB0| UE T SY MU BB ojH ofo|
woiR Bl Heet YEE JHE RoE T
2 | magol B8 S22 SoiAECHE A7 2D, o|uurg W
(Probably MZEE M7t EbEE e
related) o|AtEkg 0| CHE O{T O|RMCH O o Boig| o
o e L YuEs HY
501 SES= 0|4uB0| MR BF
3 meigol SidE - FEES SOSBCHE SH7 I ojMYHE wHo
(Possibly MZHE M7 EpEE BE
related) ojiEtgal CHE Thed UL WYED VE +Fo=
o2 Eojg JlgisctT BEEls WS
50| SEHAAE SIS ONUE0| MEAXE
s
4 mago g S22 RosiBcts 5H7 Us BT
(Unlikety) olsutgmet FHsdo| e felo| 9l BT
£0) STHUME 29 UD SYoAHY mES B
AEo ATAAE HPI7 SHO|IHL BEH AP
s masol 28 MEHARE B2 2 B0 2X| B2 AT
{Not related) UE Boi9 O|MEE YHTIS| AZHE w7
PSR Be HT
o|AEEE 0| i ChE WS gloio] Ys Y
6  E(Unknown) ATHE BESI 2AHT RES FP
ot 2SN SSTE0 BEE = gD 0|8
B HelE S gls BT

3) ojyerEs B EH

ClEEhE R Rdsio AEE ENE CHESY BE AN ISR

Ma. =29
1 5 EX| (Drug withdrawn)
2 iEgsE W8 50 (Concomitant medication taken)
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3 | =2 g x= (Non-drug therapy given)
4 a4 5+ 25 (Unknown)
5 FEALE & (Mot Applicable)

4 ojdebge] @

Mo, A
1 |2 2/4 B E (Recovered/Resolved)
i EI-E—'E‘?:l:"ﬁlﬂE‘EI [-H_Eca;-é-ring-p'-nes;:pl-.riné]-
3 B|EE|E SES/HAEEE 28 (Mot recovered/MNot resclved)

ElSERec TRE0 SEMARR2L TRE0 HE
[Recowvered/Resolved with sequelas)

5 AP (Fatal)

B 2 == 25 (Unknown)

5 oEeErgs] A

Ma. oY

1 1% o|lgyrg =0 Fof ojo] =4de H5

z THEE: B 2] A7) oA RO oA gess 5

3 FlgE: gty 22 AME SHSE WE HY

6) ESONE ojuehEs] B3

A EHEYAE 2AYAME § ST ojgutsn 2UE mes SA aaEy
Al 2 SYAME2REINA B3R SFCE S5 SOistL o d5E ZT
SHECIEEE (SUSAR)T H5 BEE FAIZE AE mAHA SE SdAMESHE
@t 2dAMEz g8 == HEE SXEESE fiRnh 5 2E SOE ojgrsSE
SHT 0lgerEg a2 agyy 2A, YA E2 2| XHEE e A A gRE
FE 24AMT DY, 2 =0E OE CFRETF BENEs YA IR 2A8ES
sli=n), fid HaalEdAg s 200 s FRE 202 olE =Eis
EF afWCh =T SOHSD GletsiR] ZE YI2olHdUEe He g = 5 ol
o EM2 dHdT W80 ZTEHE F7 RAE 3=8 3FCH

N oderge &5 g

AME=EERN =& ESEFE oldtRE0ol LERY AEC A CHE Sao)
lets3 Eofe) se| Haapad@atel ZEEio] Hady = FEQSE
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H=sALE =S DEE HEM O 2RH22E 890 2 oA FH
TEE RO

812 YYTMATAL BUIE 125 HQP=EIN

2 gdeage ohEdgal fEYE Wrisled 530 U200 olet w2
YA Ee HE 4 =M HBEEE AECHLR =7 HE Ee okLEt
AlEoiaar FHFHEio) et P(REERo| HolskF mEH. HEH AECHUEE
ez = AT FH24H4S AlESX o AEHOdR @ FHLe
oj &0 E WEksiol 0|2 2= ool FAjatn YLAHB2AFole B
HEE IHSSct 22 AR dbdEsaddsa g o gyIms
CEHESY HEIH2E =N

8.13. eHEYd w7t

DlaEEE WMo CHSHA 1 LAE HIPEE HISEH WHE =S40
BIRSECE  OlAEHE WO  CESM WM, WS AEHOIARE
B EE(severity), S0iH(seriousness), LAAEENET pABAE HizdE=
NS wa

HYEFE, 12 ¥ 4TSI HEIAMEHM 52 M LNE FEHEE
HESH HIEY o) YHHo2 FoldE WEH2E EEsHRc

8.2. §HY Y

821 WA fEY WrhHsof OiE 24
1] O% FEIH HsET visiometer WIH
Siicone= 2 H|ZtEk 2|Bal7HE O|MFE  EHIH|Y visiometer (Skin-
Visiometer SV 700, Cuurage&j{hazaka, Germany B S8 F22 S5 ®Wo O
AYE, O SN HEHE Sy 2B HMEE AEHART S8
MEfoil M HAMRHE =EAMT COFE REY Yy Silicone22 BARRE F|EHED
HHIE 3 FH4ECL
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OMEE S48

-EEY MY Mo mEL DAEHReplicall MRS
MEE SE DA WE FAMH O odsEa M7
B8 P48 Fuinid,

B visioscen VCAB(Camena)E TIRIBI LHED| THeBICH

- Moasurement Degh = 0 =~ 0 4mm

(2} HEF] 28 =7 F£E |9 WA

cOlET #2727 £8 H5 8 Global photodamage score O 23 &0 o
e S H5E WO 5 HEIE| "ot Aol U FE FE WY
Ml We CAE Mo

Global Photodamage scare

Rating Description
o Momne
i nane / mild
2 Mild
3 mild / moderate
4 hModerate
5 maoderate / severe
B Savers
7 WErY SEVErs
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[Fef - Cutaneous Photodamage in Koreans Influence of Sex, Sun Exposure, Smoking,

and Skin Color, Arch Dermatol wol. 137(8) : 1043-1051, 2001)

822 0% gEY WIEsH OiE 24

1) He 25 "L

DEFIE EIE] B YEHE STl AlEciarre) HAaRsE =AM O
& 20 & S 2HEE FED O F WA WS E FUTCH ZH%s Ba
AR5 s 20-22°C, A S5& 40-45%2 UM 3|7 § 7 SC) tewameter
= OlgsH BI &£ SdB2 JFYLD D8 EBEHE srg@s
Cornecmeter 8 018300 =3 @ uE H¥ g% (capactancel 2 5
HeEHM 5 TEe 408 378 YO ORE g dEs
Mexameter H|E 0|86t SEHTCE FHA= 22 ¢ arbitrary unit
U2 mABHED SHEOE 3 5 58 F »OguE 0l8sck gan
e dy Hd opeH A o|Rofx|7| Hel 23 sYHH 0 7|8
A2 MR

(2) ® CEAbZiDy 20 FH 4w

AR HE 4T F HE & F F A8 12 £ F0 2 GdAE dd=2=
AlR2| HYRY @I MER) Eed UL oldEE WEL AMRY iR E3E
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9. MEdidn 3o U@

QUAAIEE 201818 028 20YGIA 2018W 118 2EUTHY S CHE DM 0| A S
_ WM BSQO| M SlAA|EO| MP Soi3i0] MEBAE Lol 0| I 5Wo| T
QUI, S0RS) A|ECAARIZ REYHIEE woct 1Yo SO WEsIYD, 790 &
o2 S1EID. O|F 30| BE LS TEU0| ULAE YHES D5 I Safety
Mie Sxe WHED YLAHBABS T HOIBE HEB W 7990 AHIHL
A7t TEEIRICH

n

PR WHE pe WS DS NTEMZ0 T SYUSn|, 7ode| AHOIAXT}
safety 2 520 ZEHSUCHL AMABALMY D2 = UYMAFEES B2 AFHLFE
T =Ch

M=85
=3ed MEchE

M=5
“3eld W AEEE
- dEHeE RE0®

- E2EE1E
_ - F|Ep Ay
MN=80
SEPFIE AR
- CEH AjECHerRR 0 H g
- HE PERulE: 50 E
!
MN=T%
TlEddE AF AEChE
- Safety set 1 Ho|2lE F|E4d4
E5 U¥EE A EEA
M=4
FERE AEOES
- EolyE: 4y
(ROS : oy Eaf,
RO9, R15, R61 : = = §8F)
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- O|dEE YHE0E

- pEY UGS Fa g
N3 % U= WEYE B
H: 098

- 7|E} HAR} Weho®

YA E fE AEias

- ITT set’ : N=80 % ‘

‘ = ‘

- PPset” :N=76 %

Figure 1. A|Pf&x &5 Hg

9.1. PE4, REM 24 G
YMAHBHEE B WOtE S8 AYNMTE Y 2N gyez @s
UMAIY UM O AHUATE REY Y Gyoz H8c 79%0| 2Ny Bt
ciated, 76@0| SEA W7 Ciitol EEEIACH

9.2 917 HE U YNAE Hof H 4
321 PRI Wy

SHMEEYER £329 A OEA HY/ME 7T B EEE BY HF 4T
o CHaf =M2EE FIEEAYE AR, LTI H0|8 DS

Table 3. A|HOAT 7] HAITTE = 80}

S MA
Male il i 0 {04k {00y 00y
Female ] A0 R0 4010 B0 10040
Age (years) M E1H 40 H0 D.alli
hlean 0.6 444 S0
a0 9.7 (A 08
Mleclian Lo 4.0 495
Min Lo ino EF R
Belax BE0 &40 G50
Height (cm) M 4l 40 0 0.5614
Mean 1504 158.6 159.0
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Median 1593 158.3 1584
Min 1439 143.2 l43.2
Max 1724 174.2 I74.2

Weight (kg) [N an 40 8 D.5256

Mean 9.4 58.3 589
S0 78 8.2 g0
Median 50.4 583 591
Min 43.1 429 420
M 7.4 T80 T80

9.22. AN U ¥y

FHHNY 22 B0 MECLA T HUY22 KAY 522 A =5 H
g9y, +282 7 AMEdidAs fNch

9.23. EYIE

FEEE 22 B0Ye| AYWYAE U= BYUFEE ST 2 Y4H=
E RS THE LR F¥E HCE

9.24. THTAMIM

SHTMETA Ao 2F FHEA0AL HyH22 A7} s 5 Y 8y
o S THE B

9.25. H4F

FEAUNT 2 0" HHMIT BIW oA EAR A0 RS gR0M He
2HE BHUCL

0. 54 Y

10.1. 1% fFEd 7t
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HET 7ol AIEUYME QY22 HASAD

L 2M48 A% 2 S48 S8 7|7 Y7t (visiometer)

HEAMEBHEE BF F0 YD YHMEATIMY Dt YYAHE

* Skin roughness (R1)2| #2}R1 212 43 - 4H 125 F Hap@o| off Mgz of

Ex2| &0 8 YHCER2 SF W ojH| 12 F A2 HE 40 2F Y {288

mRCH

Table. The change of skin roughness (R1)

AMEYET (n=36) CEE (n=40) independent | paired t
Classification t-test test (o
Meari hedian 50 | Mean  Median sD
(o value) wvalug)
Base 044 044 012 045 046 Q.08 0.1539
01272
Week 12 047 045 013 043 041 013 04017

* Maximum roughness (RZ)2| HEp A2 212 H3 H - 9 12 F & HEpo CiEr AgT

It cH=el AH0] % HATEE OF © Oyl 12 F Alge) @ Ao 2R A F2lY

=

=3

R

Table. The change of maximum roughness (R2)

MEHET in=36)

= (n=40) independent | paired t
Classification t-test test (o
Mean Median 5D | Mean Median so
[ value) walug]
Base 027 026 0.07 028 027 007 026895
01720
Week 12 023 028 0.08 0.26 0.26 0.08 04018

* Awverage roughness (R3)2| BEL R3 I8 GF H -

g 12 F 5 HEYY tfE MED

It =l Ao] % UFTER 87 © oyl 12 F A w0 2R A weld

2 §RCH
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Table. The change of average roughness (R3]

CSR No.: LN_MOIS_D1

APH BT (n=386) ET n=40) independent | paired t
Classification ) t-test test (o
Mean | Median | 3D | Mean | Median | SD
{2 value) value)
Base 018 017 004 | 018 n1s 004 0.4535
01573
Week 12 0.1% 0.13 004 | 017 017 .05 0.2166

* Smaothness depth (R)2] W3k R4 2ol M3 & - 43 12 F F WEE| o8 AR

I CHEe] Aol U SHCEE SF © Oe| 12 F AF2 HE No| 25 FAH fold

Bk

B
L=

Table. The change of smoothness dapth (Rd)

MEHA B n=36) =2 (n=40) independent | paired t
Classification f-test test (o
kean Median S0 | Mean | Median D
{p value) value)
Baze 016 016 005 018 017 004 005Es
00643
Week 12 0.18 oy 0.06 017 016 005 03403

* Anthmetic average roughness (R8)2| WEL RS £1e] H5 M - 4# 12 F F HIgY of

s NE2I OZ2e fo| ¢ HHREE 83 M ol 12 3 Al #8 Ho| 95 7

H #ads HNUCH

Table. Arithmetic average roughness (RS)

AMEYED (n=36) =2 (n=40) independent | paired t
Classification . t-test test (o
Mean | Median 5D Mean | Median 5D
(o value) valug)
Base 0.0& 0105 0.03 0.7 0.or 0.02 0.0249
0.1405
Week 12 007 007 0.03 0.07 0.06 003 08301

2. HEM 2F 27 F& S Y (8 point scale)

HEZHY 2E &7 FE |2 U2 A HH M - OF 12 F F HEGY OF AMEIH

=2 Xols FAY felde gluiey, 24 dATE2 AHAE e 12 5 Alge wE
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CSR

Mo.: LN_MOIS_01

Hols MEHSEDD HECHMS 25 EAEE2E F2E EHE LIELRICH

AEYET (n=36) CHEL (n=40) independent | paired t
Classification t-test test (o
hean hedian 5D Iean Median 50
1o valug) value)
Base 375 400 073 3.60 3.00 078 0.0027
04563
Week 12 328 3.00 123 298 250 142 < 001

10.2. 2% S84 @7t

L FEUSRE

TEU OE foT BEEE UEEASEE O 89F ¥ - 9F 125 F g

off CRE AEI CHERS] X0l= THY felds fyey o4 dHSEE 45

M oy 12% oMol @ Kols AEMBI0M Ao fuNI O we
BESE LIERHRCE (P <0.000).

3 0.7 0.6 0.7
Test 139 1.83 214 <0001
£l bt & 3 I & 2
04089 00621
PHEE | Place | 4 07 0.8 0.8 0.000
140 2.03 170 00398
bo o 4 3 2 4
2 HEURE

ME OfE oy HEEE SEEASEE O 94F ® - 4F 1257 T @ag
of CHE AEo T =g o] X U WFTER 45 © Ciy| 125 AJEe| HE o
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o 25 FAHY 2T Mo gl

Tast 36 236 098 | 244 orr 05710

Al A =z 0.0841
1 48 2% Placebo | 40 243 | 081 | 215 0.86 0.06e21

- 2% #EY Wk 4EUEH W SF F OETEY OREsE Sd8 O8R4 97
imelanin, erythema)@ 332 I Y4B DELe TAYY FT Xo|= gch

103 FEY M7t 28

FEHI DEHF SAFEEES 12FY SEAE O 14 {EYEAHM 2ApE
(visiometer) 2 0|8% T& FHUY SARHSZ foloE =W QoA @pRisu ©
7o) 20T 27t FF | Wis AMEdiM SHY oiE 125 Mg HErh 34y
o2 Hef EE2 UEHERICH 28 REYE7IE ouRe FERSRED e Al
A HFHE CHH 125 AES HEls ESAMH2E K205 BREE LELYNC 2 2 9
e Oy 4BURE DREE OR-EEAl DIRMEPHME BAY w2d
£ §ao

11. ¢y #7t
111 40 ZEe 42 (Data Sets Analyzed)

oY Wi YUMEBMEE THoE R0 22 79disafety R4
AMEWERE tyez At

11.2. 29| HE

= YUHAHE FHT HEE S 790 BHYAMHEAHEE FO LD 76Y 25
deMEE SSsan.

11.3. 0| Alutg

1131 ojggrgo| ojg 89
= Hysge pEd Uite PHAWY ©e F EH0ZIE Y4MEELYEE |
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BT 79%isafety #4712 MECHYTIE CHY22 HABIACE & HUAEH M 2
I ojgtE S DIESE UFT TE0AM 9TI0| RUNECE AEYE AT THHM

70| EWsRCL

Table 6. YH=E O|4EE

Adverse Events T 179 7 17.5 9 14 . L6
Adverse Dirug Reaction 7 17.9 7 7 17.5 0 14 17.7 16
Seriousness 7 179 7 T [135] & 14 17.7 16
Mon-serious 7 179 7 T [17.8] % 14 17.7 16
Serinns 0 000 0 0 0G| 0 1] .0 0
Severity 7 179 7 T [135] @ 14 17.7 16
Adild [ 154 i & [ 150 & 12 15.2 7
Maoderate 1 26 1 1 25 1 2 25 9
Sewere 0 o0 0 O Q| 0 1] .0
Relationship 7 I7.9 7 T 175 @ 4 17.7 16
Definitely related 0 LR 0 0 (0| 0 1] .0 0
Probable related 1 26 1 1 25 1 2 25 2
Fossibly related 2 50 2 5 125 5 T ER 7
Unlikely 4 103 4 3 1.5 3 T LR 7
Mot pelated 0 0.0 0 0 (0G| 0 1] .0 0
Unkisown 0 D0 0 0 [ | 0 L] .0 0
Outerme 7 179 7 T [17.8] % 14 1.7 I
Rucovered Resolved 7 17.9 7 T 175 @ 14 17.7 16
Becovering Resolving 0 00 1] 0 | 0| 0 L] (IRt} ]
Mot pecovered Mot resolved 0 000 0 0 | 00g| 0 L] (.0 0
Raecovered Resolved with
0 0.0 0 0 (00| 0 1] .0 0
soquelae
Fatal 0 000 0 0 (00| 0 .0 i
Lnknswn 0o LR i 0 (i | 0 .0
Actlon taken 7 17.9 7 T 175 @ 14 177 16
[rrug withdrawn 2 50 2 4 25 1 3 iR 3
Drose redwced 0 LR i 0 (0| 0 1] .0 i
[rose increased 0 0.0 il 0 |G| 0 1] L i
Dose mot change 3 17 3 4 1| 4 T LR 7
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Coneomitant medication taken 0 LR ] @ || O i {0 i
Mon-drag therapy given n LA ] O (D) 0 L1 .0 i
Unkmivwn 0 i ] O | O] 0 L1 L LRI i
Mot Applicable FJ 51 2 3 7.5 + 5 .3 i
Pattern of Adverse Event 7 179 7 T (175 @ 14 173 L6

Single event | 26 | 4 (LR .- 5 i3 ia
Antermittent 4 ({1 3 7.5 3 T 8.9 7
Contimnus FJ 51 2 | 25 1 3 1R 3

nznumber of subjects with AEs,

%=percentage of subjects among M.

#=number of AEs

ojyurge FEEE YT T TEEOUSD E/E 40| ESE9C 1678 0|
JHE S 298N SuY0| s oYEEE 53 WU

Table 7. 0| &gt 2| 47|28 8%

Any System Organ Class TIUTR [T T(ITS (9| 1417716
Eye disorders 1126 |11 25 (1|2 |25 ]2
Eye swelling 1126 |1 I I P A I
Eyelid ragh 25 (10|31
Grastrointestinal disorders S{I28 (S {4100 (49 | 11l4) 9
Abdominal discomforn 1126 (12| 50 (23|38 )13
Diarrlsoea 1126 [1}2) 50 (23|38 )13
Drwspepsia i I R B N I -
General disorders and administration site conditions 125 |1(1 {132
Hunger 1] 25 (11| L3
Musculeskeletal and connective tiszue disorders 1126 (10} 25 1|2 251
Arthralgia 1|25 ({1131
Musculoskeletal pain 1126 |1
Mervous svstem disorders 250 (2| 2| 25| 2
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Headache | | | |:|5.u|2|2|3.5|1|

n=number of subjects with AEs,
= percentage of subjects among M,

#=number of AEs

11.4. SOiE oj&ters
= YPAEHNS ST oleres wdsis W

115 YoTAbd 3

1151 EUUE

BYHAZE HHEY d9s HE 52 SEAMAM 8 ¥ E YPEy2= 20|
s ste sHEEE W

1152 MHHE
RE AYHETNY o|lHaTe BERER @t
1153 HuHA Y HM

el 484 Hi +8E AU E& YU YK Y +39 5
X8 LERY I

116 gHEdo OiE A&

2 YYAMEe 2HY Bt PAHWY 22 F SHEE YYMEEYUEE ®
BT 79Q(safety £4T12| AEUHYRE CHY2E GASIZCH & YLAHN 2
o oldEes NEME HFT 7TEMAM odo] WUSAC AMEME dHAT TN
70| WAB|RACL

DEtge FEEE FT & FETOINULO ERE G0 HFHIUCH 16322 0y
WE T 2YEe| HaYo| U o|YWES 9T wasAck

MY 71T B2 UM EBASE FO F AT Fard HM4 23 OixEe
A AN e YUY =5 YUH2E RS ¥2 5T FHUE LEL
ok EEIF UMITME BT Y B PYY2E 20| g AnEc
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12. g HE

= yHEYL4MEE of FE0 S Y42 Y22 =4 F(Placebo) CfH|
SMSEEC FEY Y S Wotsn, HY SR ddson s

HH ssPo| B Ao M SsE HEHFPME Snin, s09e] AHOER
SEoHY HEE Hojwoion, HEHoIZ TEU0 YMAHEE 25 BEIWECL
FEY B YUAHE 2F S 762 AMHOIHAT PP £YF2E £REY
Wobe| ZEED, Safety B2 PEHP HEE0 YHMHEHEE B HOZE
HE g2 79| AHO R TR

o8 FE0 J& 042 oM22 1F FH 1RRRXFEESE SEHUE O
o W7 A SoE ojgutgs goen & HTY fedde Mole giuc
oty SAFEFEN O 4FHW  2E otE4ge "Hes|HgE  esiece 1%
FEGHEIIHAY DM (visiometer)E 0§ FE FHAL FHEHSER Folof
2 HO0|X guted, HENY 2 7 FE S Wie MEIOM GFF
OfH| 125 AlHe| @t EHYeR RoUB EHE UEpfRich 24 fFEEIY
atrtel FEEHEEY HE O AYIMM 9FW ooy 123 AHE #HEs
EAEyez Hoi MREE LEERCE 3 2 WA CjaRre] 4ERRE,
DE$EY DRsEENE DEMEIME SXY 242 giichk ojde] Y
APEDE FEHT ZEFnRMFEEE2 ZARE o83 FESHINY B H=E
folojs EME2 gilow MEIbY oE £PFE SOHESE 9 fantel SREoM
EYH22 Ko\t HEEE LIEHEC AT IHFSS4SEER0 FEAMY 82
E o+ U2 H22 AREc =R F F FEHT TYE e0n d4REE Y
A7 B Moz MEECH

13. Ba2¥

1) Afzal M1, Safer AM, Menon M. “Green tea polyphenaols and theirr potential role in
health and disease.” fnfammopharmacoiogy: 2015 Aug23(43151-61

2) Relat I, Blancafort A, Oliveras G, Cufi 5, Hara D, Marrero PF, Puig T. “Different fatty
acid metabalizm effects of {-)-epigallocatechin-3-gallate and C75 in adenaocarcinoma
lung cancer.” SAC Cancer 2012 Jul &;12-280.

3] Mielgo-Ayuso J, Barrenechea L, Alcorta P, Larrarte E, Margareto J, Labayen I, °L
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Effects of dietary supplementation with epigallocatechin-3-gallate on weight loss,
energy homeostasis, cardiometabalic risk factors and lwer function in obese wamen:
randomised, double-blind, placebo-controlled clinical tmal® & J Auér 2014 Apr
14:111{F)1263-71.

4] Chen, LL; Liu, C¥; Chiu, LP; Hsu, C.H, “Therapeutic effect of high-dose green tea
extract on weight reduction: A randomized, double-blind, placebo-controlled dinical
trial.” O Nutr 2015,

5) Suliburska, J; Bogdanski, P.; Szulinska, M., Stepeen, M. Pupek-Musialik, D Jablecka, A
“Effects of green tea supplementation on elements, total antioxidants, lipids, and
glucose values in the serum of obese patients.” Siod Trace Elem Res 2012, 149, 315-
322

&) Alison F. Stallings, Mary P. Lupe, “Practical Uses of Botanicals in Skin Care.” 1. Clin
Aesthet Dermatol. 2009 January; 2(1): 36-40.

7) Fatemeh Hajiaghaalipour, M. 5. Kanthimathi, Mahmood Ameen Abdulla, and

Junedah Sanusi, "The Effect of Camellia sinensis on Wound Healing Fotential in an
Animal Model.” Evid Based Complernent Alternat Med, 2013; 2013: 386734,

8) Im M, Kim 3¥, Sohn KC. Chai DK, Lee ¥, Sea Y), Kim CD, Hwang YL,

Zoubaulis CC, Lee IH. “Epigallocatechin-3-gallate suppresses 1GF-1-induced

lipogenesis and cytokine expression in 5295 sebocytes” J fovest Dermatol 2012
Dec:132{12):2700-8.

9) Young-Jung Lee, Dong-Young Choi, Im Seop Choi, Ki Ho Kim, Young Hee Kim, Hwan
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Mook Kim, Kiho Lee, Won Gil Cho, Jea Kyung Jung, Sang Bae Han, lin-¥i Han, 3ang-
Yoon Mam, Young Won Yun, Jae Hwang Jeong, Ki-Wan Oh, Jin Tae Hong, “Inhibitary
effect of 4-O-methylhonokiol on  lipopolysaccharide-induced  neuroinflammation,
amyloidogenesis and memory impairment via inhibition of nuclear factor-kappaB in
vitro and in vive madels.” f Mewroumfammation. 2012; 9: 35.

10y P. Mecocci, C. Tinarell, R 1. Schulz, and M. C. Polidor, “Mutraceuticals in cognitive

impairment and Alzheimer's disease " Fromt Pharmacol 2014; 5 147

11) Mielgo-Ayuso 11, Barrenechea L2, Alcorta P3, Larrarte E4, Margareta J4, Labayen [1.
"Effects of dietary supplementation with epigallocatechin-3-gallate on weight loss,
energy homeostasis, cardiometabolic risk factors and Iver function in obese women:
randomised, double-blind, placebo-controlled dinical  tral”  Effects of dietary
supplementation with epigallocatechin-3-gallate on weight loss, emergy homeastasis,
cardiomatabolic risk factors and liver function in obese women: randomised, double-
blind, placebo-contralled climical trial. Sotsh dowrnal of Nutrton. 2014 Apr

1411171 263-T1

12) Igho Onakpoya, Shac Kang Hung, Rachel Perry, BarbaraWider, and Edzard Ermst,
“The Use of Garcinia Extract (Hydrowyotric Acid) as a \Weight loss Supplement: A
Systematic Review and Meta-Analysis of Randomised Clinical Trials.” foumnal of Obesity,

Wal 2011, Artide [0 505038, P9, 2011

13) Margit M. McGowan, Burton L. Eisenberg, Lionel D. Lewis, Heather M. Froehlich,

Wendy A Wells, Alan Eastman, Mancy B. Kuemmere, Kan M. Rosenkrantz, Richard J.
Barth Jr, A proof of ponople clinical thal to determine whether conjugated lincleic
acid modulates the lipogenic pathway in human breast cancer tissue” Sreast Cancer

Ras Traagt. 2013 February ; 138(1) 175-1E3.
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L AFoRtAx A7 54F IANBYLR SAFEE

7h Ax7E

(D YA = . 2K (Camellia sinensis, Thea sinensis)

@) ALY A7 Do YARE & == FHETH E3E £33, =09
g2 35 § ofiste] Azstofof g

Q) 7IsAE(EE AFAAD &= 7HEz1S 200 mg/g oY kil U
ojof & FHEIZIS o3 ZZ 71 21((-)-epigallocatechin, EGC), AaZd=
7} 214-d] o] E((-)-epigallocatechin gallate, EGCG), 3] 7}€|%1
((-)-epicatechin, EC) ¥ |97} 712-#) o] E((-)-epicatechin gallate,
ECO) @AIFC=E gHibkst 4714] 71E|Rlo] BF FRlEojok g Tyl
TAF AS A FHEZE 25 S8R0 o= gl

Y. 4

(D A% e g Fujg 7k ojm].o]H 7t glojof &
(2 7HE1Z1

b A4 AF  EAF o

(W AFAE - BAF 80 120%

3) 79 2l(mg/ke) : 50,000 o]

(4) ZHF-8m(mg/kg) : 50.0 o]sHEAHNE S A&7 -9

6) T - =4

71024 0.3~1.0 g [o 72 Z 7183128 o] E((-)-epigallocatechin
gallate, EGCG) 300 mg ©]3}]
Q) A3 Al FAE

Oh olRel, YR D FRHE HAE AT A
(b o] YA oobE BE A AEIIS 4BE 2
(T 7Aool Fheol Qo] 227k, BW 5 U & e

@) 44 F HAT A
D AL T AF) HHol ol
(h) olAbel B4 A HAE FRST AR} FYT A
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(CEFe TS HEOAIE B S HalshH HESk 9

3. Ho | g

SNFEEE 0|8%0 UHZ|eAE 711‘3% T Fo @
MRAF R LICL K87} )| Yst SXF=HE0| DAY 22
JleME Z1E0 Hetethl 2ol =7 IEf

& DAY SXEBES (HY7sMES JE U 74,2
-60| SXE0 e, ChEel XM=, FH ol HEgo A
Z )

1) ®z=7)E

(1) /A& : SKH(Camellia sinensis, Thea sinensis) 24

(2) MM 7] e JANBRE B = FH(Baws22g;
T ggE 2y Moz —-’é = 0j1stof A Z&=35H0]
O|: DF

() 7IsdE(Es XNELR)S BE: 7HH IS 200 my/y
ol & st Qlofof & ?FFP'E, WIMJ’.‘E?fEﬂ?J(H—
epigallocatechin, EGC), Of| I ZF 5 71| 2122 0] & ((-)-
epigallocatechin gallate, EGCG), Of| T|Z|El| Z1((-)-epicatechin,
EC) 8l of m|Z+E| 712 2| O] & ((-)-epicatechin gallate, ECG) &}
HEo R gatstn 471X ZHE Z1o] 25 2ol g oo} o c}
O X EREC 25 421K 7HH 712 2% wolg Was gl

o]

[=]

Cl

2) 14

(1) def : SLRo| MEN S0l E ZHX| 0 0|0|&#8228;0] 3 2}
giojof gt

(2) 7t 21

(Zh 2 NE  BAIE o4

(Lh 2 EHE - BAE| 80 ~120%

(3) 71| 2! (mag/kg) : 50,000 0| &}

(4) SEFERO|(mg/kg) : 50.0 O|BHEAO|E-S AR S HS)
(5) &= 24

eHH, M5 Xm0 oM MESE, X EdE o U
TAZ ChE gL ool MM MESE U Xuge
U T AEe T YA,

1) Ml z=H%H

(L M=3H (2) -3%‘;, AR, MEHIIE G) X uadEuat
=Hmag/g) () =8(%)

&

R E A Gamellia sinensis) 2 EGCG 40~50 mg/g
100%

FE/55 YT E(65°C 6hr) 3 g =2 90~110 my/g
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A&l Aok

SRR EET

He 7 e HEOIOfE

cherxp HOO)

e
%
>
ks
s

/&5 8(H20)-ZE A0 EHEA) B B 170~230 mg/g
18%

2, MEEA) AdEs

l

Ol it/&% Cf 53 d<=X|(Diaion HP-20) 820~980 mg/qg
7.6%

{ AROEDI(sEY FH) &

TEEY AdsH

HZE EGCGI B 828 0| 940~980 mg/g 5.1%
SEEM M G

2) A o] gak
T A EGC Caffenine EC EGCG ECG total catechins
H|-& (%) 0.01~1.0 0~0.1 0.01~1.0 95.0~98.0 0.1~5.0 ~100

3) 72
(1) 4 : ol Mt 0|8 JhX|0 0|0].0|F 7t e
(2) 7HE1Z1(mg/g) : 950 0|4

(3) 7} el(ma/ka) : g&

() ZF-8Ul(ma/kg) : 80 OJSHE MO LG ALY B
8715 0fstel)

©) HERE: 24

ROFSIAH, 5k} ZAYE Has Feos, RO E(EA)R B2H) &
O IHCO-& 5 S=X|(Diaion HP-20) HEIA, DSMA} D5 &=
MEEESO MESHEY SUIGHO 535, UK Yo 5 Us
SES S0 M=otH Euch 25 929 J|s44E FHEH
Zlo] B2k 200mg/g 0|4 0|1l EGCGRE A 950~980 mg/g
SREO o, 470 7HE|7I0| 25 golE L o) w5k 7))
212 glon], ZhRa0) R0 E(EA) S 518 7|=X 0|5FeL]
Cf.

3441 FRE| 2 =XREE0| NHANY YRE SuE
g N SOLt Bl6{7t A MB0| %M = X}
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HAY 2018-10-10 1047:07 f’;a” R 01810167129

Halo®  2018-10-18 23:59:59

7l e dEe e WHI M Sojols Uu A

EAO| M ZOHEE KRS 20|92 Wotchn BAsiA L)
HE UHEHA Sl B7|T s B ulYEA| RES 2|HAME sl & glaLch

L e T

- EHEMD EE RET U ME 5o olslo] NYE NEE Ao, Sdet BE g g
710 ClaE YMES goRN MM ZBEMSR SEME 5K RS 87 9st H
B 2018-10-18 17:04:26

Me| (e 8

L oHoh LIt ? 2] N SRUMBENE $ESH0f FAM ARG,

2. TEHA EelstAl Lh-gofl Bslo] ofalet ZHo] B =@juc

2b. dske] QAR HAT AR J)E 4 32 S0 B Ao ol
A HHEAEE st

L. SKEEEE T AAI|SAE] JIFE WA, M 3, 26 HXEHS K
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