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SUMMARY

Green tea, least processed and non-fermented leaves of the plant Camellia
sinensis, can be considered as a functional food because of its proven properties,
it is anti-obesic, anti-oxidant and cardio-protective etc. The health benefits of
green tea are mainly due to the presence of high levels of the bioactive flavanol
catechins, especially epigallocatechin-3-gallate (EGCG).

Decaffeined and EGCG-rich green tea extracts (EGTE) which were standardized
and  specialized, were developed for anti-oxidant, anti-diabetic, and
cognitive-improvement  functional food ingredients. The EGTE treatment
significantly improved cognitive impairment in Y-maze test, passive avoidance
test, and Morris water maze test etc. But the EGTE was not evaluated
significantly in 12-weeks, doubled, randomized, placebo controlled study on
alleviating cognitive ability in human.
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[ 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 1 | 1
0% 10% 20% 30%
-concentrated

[ catechins fraction ]

-recrystallized in H20
-freeze-dried

EGCG white powder
(~98%, 4.8kg)
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458
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QTate & Lyle Teawell [Tea catechins(EGCG95%)
@Danone Silhousette [Tea catechins A5
ARg| TF
(®BASF Tea catechins (8
o . 3%
®Blue California Tea catechins b
(DChangsha Sunfull . )
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T ksl AEJIAY 10714 AAlE 460902 oF 20%E AHA|ShaL
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2 =4 43l 7158 95 U220 yF-Y 3= E(tricin, coumaric

acid), iE%x}—%—%%@roanthocyamdin), TG s A A FFE(T A
YA E), BEEAFAHF=EE(ellagic acid), ZAAAUQ, = &EFZE(SOD)
}\l-

EntEFZ=(ycopene), vl=<g 2= (1-tetraacotanol), 4 5o 5%
Hol Ak

Q) T FHEE[30A o4, ®F3H2 20019 8.1%lA HE 1083t
°F 9% FE< FASHT 20139 11.0%2 SVt 5713t EAe
9.5%N A Fl1%E GASIT} 12.8%% 1.8% F715t9ar, oAb of
8%= FASTHE 9.1%= 1.1% S/ttt
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=
AAl BE GPaE TuT AASE YA A §HF AP



(7) Y A SENA SAYEREE FFARYFEE, HdAFZE,
29D A Y Lactobacillus Heveticus &5 So] S=5 o]

®) = 5Tl A A5 ATIsta e sAFEEe] FAEd o
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9ol TAIEAJATHEGCGEA] 300~330mg/L A 300mg/Y= W74 H)

(9) kst AEJIAE 2714 A

AR e |
SUHAIUR RS 5 coumaric acid
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ZFLASBEFTES R
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EsE2 SOD
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AR AL FUG 5AA A, $8 A7) AFL mass] ¢
ste] ztzhe] EGCG #3g Mmoo zn Ao 4L Adst A
2 Fg Austel Az g YFed FeetuA I

B AR, AFHCFAEER) 22t
%) oq AR(T-8Y) AxES FYU3ke] 5094 < 500mL &

S

ol

1o Off

(>

_,d
i‘l

& :.:

B %I%'. 5~
of ¥i 60°Col A 4AI3F FHste] FE3FATH

(2) 2 EFZES 22H9100mL)E gujEujsla A=EAS AxAZNZ
£ 10mLol =92 thg 20uLg F¢3te] HPLC A eEAste] 72k Al 29
WA S v wstA . (Table 1)

(3 1.0 mg/mL EGCG #FF &AL 7IFo 2 AA(T72802)2 T H

Table. 1. 2R, A} A 718 =245 EGCGEF vl

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

A9 ke

_ ~ 3.86% 3.32% 3.64% 2.78% 5.25% 4.42%
EGCGE&-3F At

o} o

WA AFAL 3 Age] thE Aot BGCGHFel %k
£ 2 A 37k EGCGE o @ 3 2oz Betso] ¥

AsE F2 AFAL Tkl AgsHAT

2
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2. AFAQE BFEAE 24 2 £4% dEuolA

ABE ALSHA 2 ‘EGCCLEF HAF2E 249 IFF
A E AT HAd HPLC 44 )
validation s}azz} sk}

7} ¢S x3Fste] EG, EGC, EGCG, ECG 5 2 =3} catechin &2 A
BA4g 9 71€71 &8 (gradient) 271 HPLC #4119 & 7)d3te] EGCG

oy o

U AdAH B AR

2] B 53333 =742 7] (Model 500, Chrom Tech®)
Z+ 9 B (AT-4000 Column Oven, Futecs)
ODS Z+¥ (INNO column C18 (4.6 x 250 mm)
AR AH 2 ARF
ByZgt2~3 (10 ml 2 100 ml)
93] A= (Tuberkulin, 1 ml, NORM-JECT®)
g=gv] AA& #WBEg FE0.45mm HV, Durapore®)
A A= ETHZE FEW
2 ANEd=2
A 59 EGCGaLgf Hx3+ZE(EGTE)
A# ¢ A W ET
&% EGCGZ 98 % o]
Q) BEEH 9 IukA
Obh FE2EH ATl AHE 459 7HEIZ A2 Sigma Aldrichol A
T8t AR&sA T
@ o9 Zd=Z7}821((-)-epigallocatechin, EGC)
B 212 CisH14O07, EAFEE: 306.27, CAS No.: 970-74-1
@ dl3Z=Z7}E 21 Z2d o] E((-)-epigallocatechin-gallate, EGCG)
B2 CopHigOn, 248k 458.37, CAS No.: 989-51-5
@ ol 3] 7}E) 21((-)-epicatechin, EC)
B 212 CisH140p, EAFEE: 290.27, CAS No.: 490-46-0
of| 1] 7}l 21 2 ¢ o] E((-)-epicallocatechin-gallate, ECG)
B2FaF: CooHig0r9, EAF2): 442.37, CAS No.: 1257-08-5
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OH

HO. Bl
H

Catechin

Hie @
Nj\)LN,CHa
X
&hs

Caffeine

OH

Epicatechin gallate (ECG)

Epigallocatechin gallate (EGCG)

(L)) dutAleF gl HPLC &uf : Aol AFESE Aok BA8 Aloks
A8 o, AHg3 HPLC £wl&= ol 2t

%% =2 Ax
water HPLC grade J.T Baker
acetonitrile HPLC grade TEDIA
methanol HPLC grade TEDIA
acetic acid ACS grade SAMCHUN
(4) tlolg Az Az ES] o]
kel nady AlzA

HPLC data Acquisition

MultiChro 2000 V4.2 Futecs

Microsoft Office Excel

2010

Microsoft
Co.

membrane

(P Solution A : 0.1% Acetic acid in water 1LE bottle o] 7)1 aceticacid
kel
&

1 m& 7heE & wRbstar, 1083 253 Agste 27]

filter2 o st ALE3A T
(W} Solution B : Acetonitrile 1 LE bottle o &7]3, 1087 28
" © 2 membrane filter2 o #al] AH2315] T

g7]sta 22

2 FE49Y 4

h T2 A9

Y

I BT

=

&9 A=

A

_'I'I_

# 2] st



#3754 EGCGY8 0.0100 g = AAA LS o] &3t A %, 10 ml
Fa&etaad Y1 SFRTE E4A7HA F7bskad (3% 1,000 ug/ mb
() FE8H9 =A
EEHYES SHRTE otdet 2ol AE IAstH, Z7te] 2E8Y
2 yortex mixerE Al&3te] &35t}
(th A=A A& (Standard, STD)e] %A
Zt 5 ZE8 H o] S ofgiel o] A=xsH, 7 dAE HEFA

Sample name Final Conc.(ug/mL)
EGCG98, 50ppm 50
EGCG98,100ppm 100
EGCG98,200ppm 200
EGCG98,400ppm 400

(3) HPLC &4 =4:
AE A& 02 pm syringe filter2 oJF3te] EAo] AE3FH o INNO
column C18 (4.6x250 mm) ZAH S ALSIAUT}E o554 A (CHHEYUCIEH) ¢}
B (& in 01 % okAg AAE)E 1.0 m/min & 55 £E& 7]&7] &9 =
Aoz & SAA 48T AR FUEFE 100 polH, Oven &%+ 35
Tolal d=E v UV 280 nmollA SA4skith. AAlgt =2 Table 1.
UER AT

Table 1. HPLC running condition

Solvent elution gradient

0.1 % acetic acid | 0o~12min - 90:10, 12~25min - 85:15

: acetonitrile 25~28min - 70:30, 28~30min - 90:10
Flow rate 1.0ml/min
Detection UV detector (280nm)
Column INNO column C18 (4.6x250 mm)

Injection volume | 20ul
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2t o]y g

, =5 A= =2 MultiChro2000 V4.2, Futecs co. ZE2I1HE A&
FEZF=HAE 2E3s17] 98 Microsoft Office Excel

=i}
010 A8 STk AR xF] FEE, yFol AIRANE ol goe] Az
Aoz A4 Hth ¥

S+ 9z "HEuE JFAA AL (y=axtb)o] T

Qste] AEsHech

A= 5 = 85 X gl &

o},

EANEY  AHAAAE  FotrRy] Hstd o3 o]l AZEAFEA
(System  suitability), S dHA
(Intra-day precision), ¥zt

21 9] validation

=
144 (Specificity), #A14  (Linearity), =1}
F4 A (Inter-day precision), & &4d(accuracy), 4%

FIHALOQ H HaH=ITALOD) & HAES A

D

2

€)

4)

A 2~El 2 g4 (System suitability)

ay IE% 5 3] WHE =3l APAS AES F, A2H HFA BAHY
=2 Y aHZ A} retention time & A™Aol 22 10% olskl A5 A
o7 AA3AT

Eo]A4 (Specificity)

A E9] retention time ¥ FLI AX|odA AT I FFE TESAT

Eold e #A7|ES =4 Aart AF &% IS e, &
MEAF Y retention timeol| Al HA I 27 YRR &L A AFL
2 Ak

2 XA (Linearity)

NEE 2 5 (O 4%, 0.2%, 0.1%, 0.05%)E = ZA g &, HPLCEA & AAlst
o dojzl 7+ T2 939 AAZGS AESta, ol niEeE AJFHEs &
At on A dgl ARG FRATR? )E FIAT. FBATF R®
o] Zkol 0.99 o]l A¢ AFo= AT

JWAH LA (Intra-day precision)

ANB5E 550.4%, 0.2%, 0.1%, 0.05%)E=Z ZAS &, 2+ w58 HAAE 47
308 tAo = 43] wrE =AY 7 IAEE v 32| WAHH| 2} retention
times F3lH o™ Z+ oA =HE 332 HWHH| 9} retention tlme/] |
A9} A EFHAE Tl dWAEA S =] WAH e FiE

2HRSD) ZF 2 retention time<] At EZFHXHRSD) ZFo. = ERY M__u:] RSD
ol 77+ 10.0 o5k A% g =2 AASHA T



(5) YA P A (Inter-day precision)
NEE 55(0.4%, 0.2%, 0.1%, 0.05%)HE AT & 7+ =9 AFS 2z
19 Ao =w 343 wbE SASAY. 4 SAHLERE 939 HAW G
retention time& T8t oM Z2F S AANM S 9= n) o}
timeo] Hy A& HOEFHAE Tttt AL A9 HAR Y A
Y EF=H2HRSD) % 2 retention timeo] Ath®E o=
©m RSDgkel 247+ 10.0 o]3ts]l A9 Ago= A3t

6) 4=4 (accuracy)

NEE §50.4%, 0.2%, 0.1%, 0.05%)EE A F, 2 58 HAE 4

¢

NIO

-

g2E 3]
HEE =219, 2 3= AAle] peak area®} retention timee] H gk +
EEeaE FotAt A8 xFexk 100 FINkl A9 HRoE #Ast
Aok

N

(1) A2 ZFA LOQ ¥ HAHEFA (LOD)
Z=3HA (limit of detection, LOD)9} Z &F%kA] (limit of quantification, LOQ)+=
Alad o) =ol= bk (SN ratio)Zb zHzt 3ul (LOD)9F 108 (LOQE &= TE&

g3k,

A A7 R 1@
() HPLC #41pg o) 7

=2tol| EA)5t= EGCGE *3%F3H Catechin A& BEAHOZE UHbAQ &
Mo d = FAL AL o] gt gde] o= o] A EEE Wl
adHAd glth HZo= HPLC 7]7]12 A}83te] catechin® & BAlst:= wbol

ol g .

g, B AFdAE ‘EGCGAEF IAaFE=" (EGTE) &Ale] FAH7IA
2 2 gy AT Sol de FE3uA EGCGE EFE EG, EGC, EGC
s T8 =7 catechin AEE<= T4 AFL & e A} HPLC &4 HH
< NSk A T

JMete HPLC ®H-& acetonitrile 3} waterZ o] 5402 3lo] 7]€7]-82] W2
(gradient) 0.2 8ZF3ld 7} catechin A& EE %i}Oﬂ g g iH

caffeine AE= FAAZF & 5 AU

EGCGE > &3t EG, EGC, EGC & 8 =23} catechin 4&E¢2] 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 minellA #ZH o], o]& peak & A= IHgo]
oAl ko™, peakd B H Foldo] A vEhd v B AW
Mo =29 3% Catechin AE F Caffeine AES FAI 43170 2%
gt o ® AtgETh (Fig 1 and Fig 2)

T B HPLC E4wHo] we} EGCGdd Sx+EF=(EGTE) &A19 43

.



7}

o]

Ll
&

st 8 23} EGCGIH HaF+ZFE(EGTE) &A= EGCGE 98%
} & %6 I Qoem ECG7F &% 2% vwh diEo] S & AeH

0>

(@)

o

=

@

5

)

i

=2 r{o
>

o

Y

e

i

0 XN
O

~

30

v

B

= 48 ZFF (analytical grade) EGCG ¢ A
GE 3ol Ad. wetbA EGCGI8 4Al= % EGCG
< ZF3 Ud5e AF F9g + U (Fig 3, Fig 4

i3] Slgma/\]-
0.6 % =2 EC
AL2A2A FEZT
and Fig 5)

255 2931 med
15 | 5med
343 25amed
11 36.med
2 38 Do med

1600 600
1550600 1
1500000

1450 B00

1890800
1350 800
1300.800
1250 600
1200 800
150000

1100 500

1050600
1002500
B50.000

800 000

851000 ‘|
B00.000
750,000

THLDOD-
550.000 ‘ ‘

G0 000 10l
550 000 ‘

502000

450000

Mo DA woy b el oy wl w o dnn o ool e widl n cow pow gl g
min 000 300 .00 900 1200 15w 18,00 B 2400 T

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

£20000

390 000

330,000

30,000

200.000

240,000

210,000

180000

150.000

120.000

0.000

£0.000

3,000

0.000

-30.000

ma 0

E- 4]

A

A

A

Caffeine

Mmoo/

EC

|1
i
1L

|
- Heit I
U\ WV aad

11 it il 1
ot Cra A EL LV P,

_—

1

& af

1200 150 10 i) ) L)

Fig 2. HPLC Chromatogram of whole green-tea extract

- -t EAm R R
w HPLC running condition
.,: 1 Column -INNO ocolumn  3.5-ODEN)
s i (4EX2EOH DN
““;' Sobvent elution : gradisnt shution
‘“‘IE isn OLI% aoethe acid (58] dogdoeniteie S
- o = 10
i 1z =0 Fria)
.:E iz 0 30
i E %0 10
=i F 0 10
"";' Fow rate - 1 Omd/min
B | Detection = UV detector {280nm)
n-i Column temperture - 35°C
5 | £ R Sample : EGCG [Sigma analytical standard 93864)
_‘ EGCG ECG 0Zmg/ml
iy Injection wolume : 1004
R R TR R R T e i

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

Sigma)
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@ »

ELE TR R ERCEL]

S

SIS S

Y S

Fig 4.

waw

e

— {106

ade

Caffeing:  EGCG

o —

Y . S

WY AT
fmn

L
[uv s

Ve Ton

t4boe  SAOMEI4 Ow

]

131292 A'.l

“m;m B0 1

Fig 5. HPLC Chromatogram of [EGCGaL

(EGTE) + caffeinel

9] validation

&

2
axi
Eal

_4

2R
A7 E=
3.0
(Table 2, Table 3)

Ji rli J¥

d3HA (System suitability)

ANEE 4 3] 5 SAsto] AP
¥ ZH A H] 2} retention time
% VRO R AFZE o] 53 Al2H

_17_
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@ E-o]A (Specificity)

Al Z9] retention time ¥ FY3F X ANA 7
§ A3 Fig 1 2 Fig 29} 7o) EGCGE £33 EG, EGC, ECG
T8 =3} catechin AEES E& caffeined]

s
3ol QoAM= 4
i

ST
AlE«l ase vE AFEA 2 g4e Yo,

247 59

% Sol4

13} retention timeol| A ZHd 3 =27} A3d YeERYA] ol
A4S Je AT

—?‘4“* =

244 (Linearity)

NEE 7t 550.4%, 0.2%, 0. 1%, 0.05%) 82 ZAF ¥, HPLCHA S
sk Ao Agke A

AFAE 24 A

HEFA o] 34

FoA S R?

12800000
12000000
11200000
10400000
3600000+
83000004
80000004
2000007
B400000 1
56000004
4800000+
4000000 7
3200000
24000007
1600000
800000+

o
.00

! | | | | | |
8050 1200 183,00 24000 30600 36000 2600

Fig 6. Calibration curve of EGCG

HoF Ao
o3} 0.2 %

l—"'}—ir% (EGTE) A& Z+2F 0.05 %, 0.1 %, 0.2 %, 0.4 %<

T, 30% tA o2 43 HEE-=A3}a retention time 2 peak area<]
L=A

FFH2HRSD) #e T3

73% retention timeS 14.1 min + 0.15 & #ZFHJoH
10602 YelY 53 AAAS HAFAT peak aread]
+ 1397 , AU EZHEA} 1.260.2 =50 923 AWUAPL

S8 0.1 % €9, 0.05 % F8do] HLo & retention
time 14.1 min £+ 0.15, 14.1 min + 0.15 ¥ 14.1 min =+
o AUxE

0.15 = #Z=E
H2}= Z+2F 1.65, 1.81, 0.68 & A==t} peak aread]

_18_



R

+ 677.91, 24608 =+

972.81, & 11756 =+

219.820 2
H2l= ZHZF 1.30, 3.95 2 1.87 0.2 AF=x o
< YerAt. (Table 2)

w2

Py
-3t

Table 2. Intra-day precision test of EGCG1& =x5=E(EGTE)
T10.4%) | T20.4%) | 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 VEAN | 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 14.4 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

ANEE Z+2F 0.05 %, 0.1 %, 0.2%, 0.4 %
2 33 ¥rE-=A35}al retention time 2 peak
HAHRSD) k& TstAith 0.4 % F8&A9 35
0.26 2 IF o FUxEFHA= 1.84
Eorl—zr t}. peak area®] 74-¢% 108483 +
3539, i EEHA} 326°i T AU S qu_zrgj\r:}

°|3F 0.2 % &Y, 0.1 % =&, 0.05 % &4 Z$ol= retention
time 14.27 min + 0.45, 14.40 min + 0.26 2 14.17 min + 0.06 & ¥2
FHRomH *Ptﬁﬂzﬁ%i}h Z+z}y 3.16, 1.83, 0.41 2.2 A=FH AT} peak
area 9| 7% 53044.67 + 1254.55, 26844.33 + 1133.27, 2 12518 =+
515. 29°i o FEFEAXE 27 237, 422 2 412 o= 4
Z50o] 3 YD AL JENSLH (Table 3)

n £
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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 1.84

0.05% D1 D2 D3 AVERAGE SD RSD

peak area 12813 12818 11923 12518.00 515.29 4.12

R.T 14.2 14.2 14.1 14.17 0.06 0.41

® A&A (accuracy)

NEE 5% 04 % 02 % 0.1 %, 005 NEE 2AZ F, 72 ¥ AAS
43] ¥HE ZAsiAnh 2 w58 AA Y peak area$} retention timee] mean
+ SE & T3tk 04 % 849 retention time 100 + 0.53, peak
area= 100 + 0.63, 0.2 % <849 retention time 100 + 0.82, peak
areat= 100 + 0.65, 0.1 % & 49| retention time2 100 + 0.91, peak
areax= 100 = 1.98, & 0.05 % F&<H°] retention time 100 = 0.34,
peak areat= 100 £ 0.93 ©°.2 2t& Hof, EFHAE E5F 1.0 o3t

W= UeElRAH. (Table 4)
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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
@ HagZFTA LOQ 2 HaHEIALOD)

AZE3HA (imit of detection, LOD)¢} A =&F3kAl (limit of quantification, LOQ)
Alg o] =ol= bt (SN ratio)Z} Z+2b 38j(LOD)<}F 108 (LOQ)EH & &%

=99 diu=E Yeids 71ed AE3A4 LoDk A #FzhA (LOQ)
= g A (LOD)x= 0.02 ~ 0.04 ppm A FIALOQE 0.06 ~
0.12 ppme] %< &= At

ok
il
)
m
N{Nv

= o FHEHVMAEH 2 %
i + HPLC &A4¥HE /st ob&2 HPLC
E}3A H71E 93 validation AT+E F3EH T
5 T8 =3k catechin 4&&
= A o2 Zhu 59 BHe o
B FAst ARE-SA T Vahdatlon ﬂ—?if E o] A (specificity), AFAe] =
A (linearity), YW & d(intra-day precision), ¥ zH4d < Ad(inter-day precision),
A A(accuracy), HA2AFIALOQ 2 H2AEIALOD) & AHEFS
2 EANEY B4 2 A2EH AFAHE A

=22 FF A9 retention time 3 FYUI XA HAHF IO FF

i

_2']_



#A&3 A3 EGCGE 23 EG, EGC, ECG & +8 =# catechin %
caffeine?] I IAEL BF AFEHo FEIL F4S eI oY, B4
I FL3 retention timeol A IHA I A7F A YERUA] Fot 3
< Yer AT (Fig 2)
EGCGE x&3% EG, EGC, ECG & 8 =3} catechin E&5& =F
o] BF nlo} o] Ao AAAFE BT 099040 3
AL Yyell e, duA DA (intra-day precision) 9% ]o}, AL A
(inter-day precision)2 10% ©]3F, A&4 (accuracy) 95-105% = e}
BE FHA &5d Al2E AGHE BAFIY T 2 AN FHA
o7 BEXN3laA k= EGCG A& tste] 3 WA gk(peak area)S =&
retention timeoll ™3k YA L A(intra-day precision), ¥7+4 4 A
(inter-day precision), Xqﬁ*é(accuracy) < AA Eé}oilﬂr
=213 FF EGCGAIEE 0.005%, 0.01%, 0.02%, 0.04% & T=H=Z ZA &,
HPLCEAl & AAlste] Aozl 7+ w5W 3 3 H A h(peak area)% 2bEshar,
o2 ulgro g A Pl I AWAHAL v = 27424.21 x + 20229.75 0.2
ArERoH, FAAFR? )E 09998 2 2FEFH o] -3 AXAE YeERA
o = 2 F5E AEE 0E (HF o= 43] HEEZASHA retention time 2
3 A A gh(peak area)d] H gk B ANEFZHZXRSD) #4& Tl 2 A3
0.04% G=&H2] 749 retention time?] At EFHIHRSD)+= 1.060.2 eSO
o ¥ 3™ A zk(peak area)] *PEHJL%J_ H:— 1.260.2 77} 4t& o] -3
AYALAE S RAFUY. &, 0.02% T&H, 0.01% &4, 0.005% 842
7d-$-°ol = retention time2] o & }L 1.65, 1.81, 0.68 & Z}7} 2= ]
o v 3HAgk(peak area) &A OEH}L%—L 7% 242y 1.30, 3.95 2 1.87 &
2 AEEO o3 dUAEA S YEHT B, YA EE ARSI 19 3F
o7 33 WtE=A3 dNALA A A 0.04% &4 7§ retention
timeo] FtiEFAATE 1.84% YeEpytow 1 WA gh(peak area)® HoiEFH
2} 3.26 02 93 AUAS HAFUT} o5 0.02% 84, 0.01% F&,
0.005% =g 2] 79 retention time % 3] FH 2 Zk(peak area)?] Al EFH=t
= Z+7ZF 316, 1.83, 0.41 ¥ 2.37, 422 2 412 2 2=F o 53 43
AYdS Yepdidoh &= HPLCEAIH S H A (Accuracy) B7HE st Als
(0.04%, 0.02%, 0.01%, 0.005%)E =2 ZA|St &, 72} =8 HAAE 43
=35t 7 T8 AAS ¥ 3 A H(peak area)d} retention time<]
mean + XFH2KSD) & TR 0.04% =8N retention time2 100 +
0.53, I ZH A %k(peak area)= 100 £ 0.63, 0.02% &< 2] retention time-
100 + 0.82, I =ZH A gk (peak area)= 100 + 0.65, 0.01% &K 2] retention
time2 100 + 0.91, ¥ =29 & gk(peak area)= 100 + 1.98, 2 0.005% <& 2]
retention time-> 100 + 0.34, peak area= 100 £ 0.93 &2 4+& Hof, T FH

.,_,
J|m _LL.
©

>

I‘r‘
ft
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25 1.0 olsle] S Yel ATt I, signal to noise H]E(S/N ratio)o] z}

T2 7A=34 (limit of detection, LOD)<}
Tl 2 A3 HAE%A (LOD)+= 2-4

A=
Z}+ 3u) (LOD)S}F 108) (LOQ)E = =
A &3 A (imit of quantification, LOQ)S -
ppm, A ZFSALOQ+= 6-12 ppm ¢ #-& YEFH ST (Table 2)

3. ARG, ZRE, dEE ) 4% 273

B AAHE vegsd 259 7411]*‘% o] gdtd A F 7HUS S 3 F=
B °”X1]ﬂi“}ilﬂ1“/x}ﬂ BBEHEVIE T EA4sE YHe=E
ZHA 1S At Fabel 280 nmq]/ﬂ JFEA S 3k
(2) &re As
h A3 Au W ARE
F3 Zet2~=(100 mL)
-8 WHEFHl ZE
AAazrtE T 8 FeH
(14_) F 2 Z1]
TENH IR E T
ALl - FBB =S
aded
Sete A Dsgt 2P (QAE 4.6 mm, 4] 250 mm, %% octa- decyl
silica) =& ©]¢} 5% A

(Cafteine,1,3,7-trimethyl-1H-purine-2,6(3H,7H)-dione-1,3,7
-trimethylxanthine, trimethylxanthine, theine, methyltheobromine)
B2 0 CgHoN4O,, A : 19419, CAS No. : 58-08-2

H3C\N N
A
07N N

CHs

_23_



(W) LubAef
] €F-&(Methanol)

ol EUY E ¥ (Acetonitrile)
Z4H(Acetic acid)
DREES
h E2EAe] 2A
EE=4dS WEsd 59 1,000 ng/mL HES ZFAdYES BT
BEANL AYF HHste] BE GO )
(W AB g =A
AN EFHARIC.2A4 20~80 mg) B F= F3tH 100 mL F-3 Zep==0
de Fueee el 28 28 @
fol e ML HAZA A T, 045 ym WEA W=
A7he Z1e AP Bt
(5) =4 B A
h 717124
¥ 1. D&Y IAZnE T T ()
F= =l
FAF 20 uL
A&7 I 280 nm
ZY9 25 40C
ol A 01%2438d, B : 100%HHNEUEZ

& 1.0 mL/ %

A7) AL (%) B&-% (%)
0 95 5
10 85 15
11 0 100
20 0 100
21 95 5
40 95 5

() A

7} 1 & (mg/kg) =S x m

S: AFE&Y F 7HJY &= (ug/mL)
Vo AlE&Ae] A (mL)



7X F GC ZHs F3to] 528 &niE Eeske Wolth Edld A
7hARvETIRE B30l 23 ETE 088l ARRith
(2 Ariet A=
h A4 A B AnFE
GC& 9% (2 mL)
lesvol &8 237 72 (25 mL)
R¥Zet2~= (100 mL, 50 mL)
AR
7b2=Efe] EAI ™A 100, 50 pL
(th &4
ZhAzmEd x/ ERol 23 EY] 52 AFEAT]
e ~w o] 241 2] (HeadSpaceSampler)
Wax Z4 (025 mm id. x 30m x 0.25 pm film thickness), FFAP

Z] (025 mm id. x 30m x 0.25 pym film thickness) &2 ©|9} &%

(T EAH] o] )

Jf2AE2nEOYREZE JFAE 05 mL/min. 0.2 S8 A7HEe 3, A=

32 AR
B EFE é_l ENSRI S

ZA4ke Y[Ethyl acetate (EA)]
B4 . CH,COOC,Hs, B2+ : 8811, CAS No. : 141-78-6

\H/O\/

(@]

x

©
(Z
>
©

I

ofN g
Ju
4 2

(Toluene, HPLC grade)
(Distilled water, HPLC grade)

=
>
ot
i)
o

N EEeAe] 2A
20008 1 g& kel 100 mL 23] Eehxe] Y
B Eesne) BRAS Yol AN AL ) REUNCD AL
o] TELHE EFAe=Z A3 843t 1250, 2500, 5000 n

_25_
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29 ANEE 25 mL =ado]2ilE 8 FE|Wel ¥

o 7)ol 7E2EFOlE A ”-AE o] &st] FFH S 1250, 2500, 5000
ppm?l EFEN 100 uLE 42t 9 & o9 AFzA A A
2Hg-gdom ARt o] &4 747} 5, 10, 20 ng/mLe F=7F
Aot

(th Ad&Ae] =4
743t 3 NS 5 g A
A AREE 25 mL =
g ow AE3Th

(5) ¥4 % ALt

h 717144

o [

flo ovi

ol

| 2ot

)
=
25 o] 24

[

HE FEigel ¥ & A4

o & 19 2A0E AHSEE HEEE J7Y 2 gt £
o] % 4 Ut}
E1. 723 Z2otEdf Z/sl = Aol AMER Z=(A)
7E 25 =d
AN FFAP Z-29(0.25 mm i.d. X 30 m X 0.25 xm)
Z‘:7]Z74 40C oA 5% A A
PN Zeen S 194 D : 3C/ESE 50C F 58 AHA
gEnE 22 20 2) C50C/ o2 150C & 38 AA
5T 7 7t~ 4
auz “‘ﬂol re Ax we AE 05 mL/E
3
Bahe g 40:1
FATF 100 «L
Z97] ex 120°C
3| =229 o] S e 5
= o
f o 80C, EEHA 71
A= 71 A7 10%
AZz7 % 250C
£ A2 205

S|

EEEY ZErEDR 9 AHEY

o] xAo 2 dojz FEREIH A To]lak o= =AHZHA
NME HFEA dola9 vFE A A5t oF gt}
_4@qa

CEX
AHE EEEY s10|28l BFF A3t YA felol el
A A
AN A EFNE A2ARNEIR RS FYFOEA §uiS
o
o



el ® (ug/g) = A x (B/C) x D

(h A

A & (mL)

ANE 2NFH = (g)

B

oo

o

C:
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AdE AHEE

NBRE | AETFA A2y Hla
A9, dHA @Y L11 5
FE ¥ 11,271 2€¢A8 = 1.1.1.3 ZI A
&
R A9, dubAEY 112 38
Z Ak A9. LdHiAEYH 1.1.5.1 A
A7} A9, YutAIEHE 1.1.5.31 47}
BN P A9, AWAEH 11535 Fars B}
59l A9, QurAEH 11412 Fd
SERPN A9, ANtAHY 24 HAT
g A9 AuAEY 7.1 2FE A
g A9 AAFY 7.1 F2E A
Fro A9, AHAHY 7.1 22 A
EXPY A9, AMAHY 7.1 2L A
RS A9, YA HW 35 AHds
RES) -
AT S w w9 QUAEY 37 RFEE
oA A9, AWAEY 38 o)A
A mda) A9, dutAEY 311 Amde}
PR A9, QUA W 36 MFLLA
A9, AN @Y 5349 SAHEFHO|F
Bl EaRo| 2e o,
ZeepEkolE ZzaHED Hol2dY, HEZHZY
= A R0l 22l
A9, WA@Y 611 oI=eEANB, B
% o}ZelEal Gy
9 G,
Ap. AEH 71F D 514 6. = 6) A2
ITFFIHDE) H
(1) TEYIHDE)
Ap. 21EE )E 4 74 10. 213 e
i 6 A () Le)ug @ ZetEse
@], 2Eb 22
e Ap. A EH 7% 9 77 29, J|EAEE
eI 29-25 T 6) AW (5) BB EHIALE
A3 54
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(D x(-)bH/\] &l
b el
TR A S o] &3 Ao BAANFELS AL, FAHANE, A

Age 3GAZE Yeth
4.3 AzHol W AFEY 10 mLE 2v) w= SR A 2, A&
4 1mL # 01 mLE FIAIA 2ol 242t 37 o] 7iett.

@D Z=AAE
Alfﬂ%"“ S HES F3uAIGNA 2)E 357 37C Al A 24+£2A17F vl eF
g & B Ea Yol vt BASHH FAAY FAolTh 241243 W
of 7t7F AR ol st A& wol wj S A&t 48+ 34111714
wEg o] WiAA] Zh2Tt WA FgkE wWole FAAE 540l
3 7k Aol Qle wolls FAEAY FAHolH T AT ES
A A gk

@ FAANY

FAARDAA Th2 FAT FE AT AR
3ol HF3te] 35~37C oA 24+243F &9 Hook
E FQlsta 7h27F FAEEA] ol S wol= wj kS Al&ste
483N Z7HA] #EFTE 7S BQl BGLB s A (vl )EF-H
Endo $HdujA|(8}=#] 5) ==& EMB A 8j (8 =] 6)o] &2 Hj 3.
35~37C ol A 242712 viF & AP A1 Heto] MAHA FAHAY
FAd o= 3tk BGLBHI Ao A 35~37C & 48+3A1ZF F<F vl sl <
o wjz|e] Alo] ZA o g H S wjols WEA RN TS AT

@ HAAF
S A 2] Endo A A] 5t EMBRHA Bl A (WA 6)oll A & 2 <l
A U = vdZ A0 A= 27 ol S BRI (A 8)o A Fsh]
35~37Coll A 24£2A3F FF Wi dFeth. B aj Ao ol tiste 1%
=4, FolxAd o] THEHUE AT FHoln AT FHL=E
aA gk

(\}) BGLB #j A ¥
43 Azl 2 Aggd 1 mLet 0.1 mLE 2714 BGLB sl 2] #]
ol 7hgieh. thFe] AlFE&AE 7t Bavt S wole e

OFO
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< A&
BGLB ®j A/ (¥} A] 3)& 35~37C ol A 48+3A17F Hjok
NGRS Woll=(iAE £ 7%% Rkl 7t
29 EAE AASA S ol =) Endo Hd vl =] (Hl ] == EMB 3%
Auj A/ A 6)o &2l mjgFect olste] =2 b fuiAHe] g
AAE B SAAYE we} Zo] Pt AT FFE gl
(th Hl=SAIFE o E 33 s Ag
4.3 AzxHol|l 2 AFLd 1 mLe} 108) G4 349 1 mLA S B HEY
HA 20 o) Aol T Ao ® Heta oF 43~45C & {3 HAGAZHoE
A (vl A 9) == VRBA Wl x|(¥]A] 96) ¢F 15 mLE FHAH o=
Baeta AELHAN FA0) Betx e FostdA 3)dste] A e
& ¢ & 3 At I8l O FH FYE A = RS
HiZE 375 mLE 7}t FHAIZT o] A& 35~37TColA 24+£2 AIZE wljeF
g F AP AN HeEks AAFAS wol= 1 o3 HeErs, 94
28 HAFd A3ol= 271 ©]%FES Endo WX #] 5) == EMB - nj
A|(¥]A] 6) =+ MacConkey HIA|(HA] 30)ol| A &2] vl Fch. o]se] Z=2b2
7h i AIE e GAHAYE e AN wof o] Fsta T f5F
E A@sh

~
Iy

@ A

b He
A5 ol A Hed FAE Bate] BY W5 AWE
Ao MA o] HEs AT Te E4 GRS NYeT 1 AT
B SEEH9 gEwe] $A8 2E5 o] RS AFFMPNE X
Nahe whgolt. Ao A%e 38 o 4ke] 34 R0, 1, 0.1
= 1,01, 001 == 0.1, 0.01, 0.00DE &7 57X(EBE 1) =+ 370
A (E 2) BEA Jlste] WY F AL Aol ofate] AA 1 mL
% w1 gFol EASE WATFEFE BASE Aol
A= AA mL SR 77t HEBES 5NH Agstal T
2o ARE AYdd HrwEe] ofstel A@AA 1 mLEe] MPNL
7002 Ht} o] wj HFo] 1, 0.1, 0.01 mLY wjeol+= 70/10=7= 3}
t}. 10, 1, 0.1 mL¥ wol= 70/100=0.72 3$+}.
A8 Lol Hxar 0.1 mL 0.01 mL 0.001 mL MPN
Shaupebdna | 5 ) 27} 1 7 70

NPE&Y HFol 4GA o] Fo 2 Pt S ufol= the ®of 2ol

Y
m
o
o
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TtAENE QR FEA
ol 0.001 0.001
I'mL |01 mL |00l mL| ~ ImL |01 mL {001 mL| ~
I 5 5 2 0 5 2 0
| 5 4 3 0 5 4 3
i 0 1 0 0 0 1 0
v 5 3 1 1 5 3 2
of I I : 57] S BAISH 2|4 AEFEE ARSHY

il A R
43 Azl ©he A& 397 ool H4AR0, 1, 01 Et 1,
0.1, 0.01 =& 0.1, 0.01, 0.00DE 5/ =& 37482 FFuANA 2)
of EFTh o, 10 mMLE HET o= Fulsx %% HHX]E A}%_
3ta 0.1 mL ©)3hE HES Favt 9;

Z+zy 1 mLA AFE-3kT)h 7p2amr Ay w1k
SANGE Fota dddwe] {7
A ImL =& 1 %—4 SR
!

(]

I R EE S
of

MEE 183

@ BGLBHi A

43 Azl M A5 3
0.1, 0.01 =& 0.1, 0.01, 0.00DZ 5
of 2zt HEFch T, 10 mLE A
]’%‘5‘]'—1— 0.1 mL o3& HEE 87 A& do= 1()13]] 3] A kA o
< 77t 1 mLy AgETh ol APEAS 1a wiAe] AR EE

HH"*W Zhedgol JAFHAY = HaFe s wixe] AR EE

A 810, 1, 01 == 1,
3714 BGLB uHx](HHxl 3)

(e
2,
o
ox
PR

T
HEEo] Jhavl BAEA] GRS HEFFH HEE v stfol 3
t}. o]3le] =ze 7k g Fo] thdle] BGLB i A ol ,]q} 2 A A 3
of et s tAEEel £5E A e AgFwerE 44 1
mL EE 1 g5 dddTsE &3

(b | = o) E 3 Wi A

2 35~37C oA 24£2A7F vl <F

_3']_
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=3 uo= FHlsx BGLB wjA| =
o

Hao 1 mLe zF 108] @A 38 1 mLol 1’41'3}04 o]
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y

2o Ao UATEe 55 ARV T4 42L 451 YukA gLl
we

() AzPe
43 AzHol W2 APEd 1 mLet 2 108 BA 84 1 m
WAFE AZDEWA 1A 50) = OFFT zjztug—%ﬂﬂx] HERA 000
AET T, 3BL1CAA 244243 WIS ATT AXBENA [ o=

7 HE T —Xr-(HOﬂ 7125 BAT AggE Addsta, e dx=d S0
=
T

-

-1 =X %:]
Rl W%E—E TE AT 5 e 2 VA RAE 451 DAl

w2t kot

(@ As3stdE &5 (Automated MPN)
T, TR, TFEREAFLEE 5.5%1 R AE A9, TR AR,
7VEA 2, ZA TR, S, AZRAZET, ASF27HEF, SU7FEAF AA
of gtgtrt

4, A9 AP HAH
7). A7 AL

EGCG3H H5AFEF=(EGTE) #8949 B#=xx 9 ascorbic acid®] H7}F
o W& kAo WstE HESIAT olF st EGCGI =AES 01 %
TEE Eo =9 & E987|RL) ¥ ZAE7IRD) 47 4 mly EFEAC
o5& AL Z+7t Wz & EGCGI8 FslS HPLC Wy o2 =AH3g o

G WHor SRS AT F YA 2° O) tellA A2
0, 1<, 3¢, 49, 17, 25, 35, 45, 105, 325, 38F, 425, 485 3l 51+

“J‘l % EGCG8 awsls §U¢ HPLC Wi oz A5 on Ao Wes

?l?i, ‘EGCGaL ?% =2t+2 %" (EGTE) (0.1 %) ascorbic acid (0.05 %)<

A Aol Q0 & AoA 27 0, 1Y, 3Y, 44, 15, 25, 35, 4,

10, 325, 38, 42, 48F % 515 wWhx] & EGCGY98 &ZFiHstE HPLC %

oz =xRsgon Mo Wl BA3YTHVRL 2 VRD).

= o]ebo] zA gk EGCGI8 + ascorbic acid €4S WA (2° C) FallA] Z+

ZF 0, 14, 39, 49, 15, 257, 3, 457, 107, 325, 385, 42, 48+ 2 51
|

2}
W2l & EGCGI8 FEwists 5Y3 HPLC W o= A3 (VCD).

[e]
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D %

2

3

4)

. A7 U
el

E

A AAY =4
EGCGA¥H =25=E" (EGTE) 100 mgs HAAA &= AH&Fslo] water 100
mlol] oA % 0.1 % 9 EF8Y 1S A9 #5289 18 4 &
H87](6 ml via) 18700l 4 ml¥ EFadix HAL-EwL7|(RL) Aol AL
& AAES 2ASF, Z2L7)6 ml vial) 187]¢) 4 ml¥ EFste] He-7
AE&ZIRD) Aol AHES HAE =ASAT. |9 Z& WHo g WA-Z
A &71(CD) Aol A& HAAE =AskAT
‘EGCGL e =355 (EGTE) 100 mg3} ascorbic acid 50 mgs 2tz
AAAEZ At e & water 100 mlol] o] EE8 28 xA5%
o} xF8H 258 ZF EHE7](6 ml viaD) 18719 4ml¥ EF3l A A-F
-8 7] -ascorbic acid3 7}(VRL) Aol AL HAAE ZAFALL, L7
(6 ml vial) 187 4 ml® B F3}o] A-&-72M 8 7]-ascorbic aad?& 7HVRD)
Aol AHES HAAE ZASEAT olok 22 iR WA-ZA 87
-ascorbic acid®7HVCD) Al goll A& HAlE ZAsA
Ae_Emay] (RL) B3 513 oA A
Ewgrlo B33 ‘EGCGLETF [x3F:55" (EGTE) —’F%"“% A Lo

32, 38, 42—r, 48 L 51—Zr‘ﬂoL X & EGCG 5:}%“5 % H LC ‘ﬂ”ﬂ o=
=R351g o Mo W2 A
slo], HHAE AHESIA T
Ae-ZMe7] RD) B 51F HAHA
ZA g7l B33 ‘EGCCLEH Sa5FE’ (EGTE) 848 A2 ¥
stART 22 0¥, 1Y, 39, 49, 15, 257, 3, 4, 10—,—, 32, 38, 425,
48 % 515 WA $ EGCG &&FwstE HPLC W o E A3t om A9
HIE A BEsIY. 2 4TS duplicate 2 HASIS, BHEAE A&
3T
A e-Em87] ascorbic acid 3 7HVRL) 515 R 2+ A
=8 7)o EF3F ascorbic acidE H713F ‘EGCGAEF S35
(EGTE) #&94& A= ¥4 sttt 22 04, 14, 3¢, 44, 1+, 25,
3, 455, 1057, 325, 38, 4255, 485 ¥ 51 WX & EGCG98 F#Hws&
HPLC Wy oz ZAstgom Mol wHalsE g7 dEstrt. 24 A4dr
duplicate & AAste, HHA & 4=

r -
ﬂl&
ol
ol
bate
u
N
i
UO"
rlo
(@)
e
o,
o
[ab]
8
D
HU
i
>,

(o5

-

(5) Ae-ZAML27] ascorbic acid H7HVRD) 515 E34 o+A A

2+ 8 7)ol B33} ascorbic acid® #H7}sF ‘EGCGLEH 225’
(EGTE) F&94& Ao WX sttt 242 0, 1¢, 3Y, 44, 1F, 25,

3, 457, 1057, 3257, 38, 425, 485 ¥ 51 WA & EGCGY8 &#FHst&
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(6)

HPLC Wi o= Zxagom Ao Wss s B2aqn. 2t 2dze
duplicate 2 A8, BEAE HEa A
WA-Z4 27)(CD) 513 2 A

24§70 B3@ ‘EGCGLEH %4552’ EGTE) +892 J34e

3 A

Wy 2k-Z-A0 & 7] -ascorbic acid H7HVCD) 515 R34 QHA A

ZAg7]o] B33k ascorbic acidE 713 ‘EGCGA¥HF SAFE2E
(EGTE) #8945 WA WAt 2442 04, 19, 3¢, 44, 15, 2
3F, 47, 1057, 325, 38F, 425, 485 2 515 A3 EGCG st
HPLC Wi o g2 ZA4stdomn Ao wsls 34 A&t 4 dda
duplicate & A8k, B2 & 4F=sAoh

’

rlo AN

d, 19, 39, 4¢, 15, 25, 35, 45, 105, 325, 385,

0
425, 485 B 515 WA ¥ EGCGe &&= HPLC W oz SAsiglen
3

EGCGY] d#o peak area &< 7|02 4A=3ch Ae-FEw&7)d By
& AITRLY B9, A 1GAFEH 442744 HA A o= EGCG ol
st d om 4 Atol= EGCCEZol A@MNAY (0 ol =g kol H
st 70 % oz "ol olF EGCGe e ALz o=z 7HAshd,
AEFTE AHGLIF)NA Y EGCCEZFS AFMAl Ao ol mlste] 32
2 A5 R . (Table 5, Fig 7 )

TE&Ao MHsEeE 1 FHo| A AFFE ZAwo] AlFEo] 4F o]Fd &
= A Ed 5 Ao (Fig 15

o
e o
ox
b
i
Ho
2
o
il

q
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Table 5.

RLI1-1 RL1-2 MEAN RL
2017-08-21 (0) 7661 7238 7450 100
2017-08-22 (1) 5807 5867 o837 78
2017-08-24 (3Y) 6400 5263 5832 78
2017-08-25 (4¢) 9519 5048 5284 74
2017-08-28 (1) 5604 5378 5491 71
2017-09-05 (25) 4982 5002 4992 67
2017-09-11 (35 4310 4093 4202 96
2017-09-18 (457) 3190 3867 3529 47
2017-11-03(105%) 2810 3015 2913 39
2018-04-05(325%) 3005 2062 2531 37
2018-05-15(385%) 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
M —e—FL

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

0Y 1Y 3U 4N 1T 2T 3T 4T WFERTFIBFT LT BTS1T

Fig 7. Change of EGCG content in ‘EGCGALgt# =x53+ZE(EGTE)
solution stored in transparent vessel at room temperature

(2) d2-2487] RD)

2 g7\ BF@ ‘EGCGLIF A%’ EGTE) #894& Qoo 33



425, 485 9! 51F WA F EGCG| #&FS HPLC ¥ oz FAsen
S99 A Wss g BEIACH

EGCGe| #&2 peak area #< 7|Eo2 A&ach A2-Z2A 87| 23
g AFTRDY B, AF 1dARE 4d374A AR o' EGCG &0l
Hastgom 1 Fadle A@MALA B2E EGCCTZHS] 76 % FEo=
"ojith o] EGCGE e ALHom Haste, dPFTE AHGIF)
Aol EGCGa&F2 AA/NA Adel &l Histe 25%= 2t

(Table 6 2 Fig 8)

Table 6.

RDI-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(10=) 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(515%) 1947 1779 1863 28
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RD

100

m S

\O» —e=RD

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

o 12 32 4 1T 2F 3T AT 10T 12T 8T 425 48F 51T

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

)

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

 5x532E([EGTE)| ascorbic acidE 2:1¥]&2 713 & &
5 FE&AE A2 WA sAn. olES A4 0d, 1Y T,
25, 3, 457, 107, 327, 38, 425, 485 H 515 "X 3 EGCGY S
HPLC o g2 SA4stdomn &9 Auste A4 A&t EGCGY
3teF2 peak area #< 7SO E AESHAT A-F187] ascorbic acid
A7k REs A¥F (VR A9, 248 1¢9x+7E 4

-

Q)

w

Q)
E’

S
P—l

=,

share] 7ol WalAE v @ ST o F EGOGe FEE A&
oz Zaste, APFE AHGIFN A ECCCHHEL AAANA Hge

Fapol Mlste] 38%= PaHAT FaAe] A 17Uo] A A HE
2ol AtEo] 45 o] Fol THAEES 4UYORE 47 WEY & A4

t}. (Table 7, Fig 7, Fig 11 )

_37_



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 (25%) 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 EGCGaLgt =a¢Z&E(EGTE)
solution with ascorbic acid stored in transparent vessel at room
temperature
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(4) A2-ZA87] ascorbic acid 3 7HVRD)
‘EGCGALE-F Ex13:ZE" of ascorbic acidE 2:1H] &2 FH7I3E & & =9
TEAES AT EFst Ao WA stATh olE247 04, 14,
3, 44, 15, 257, 357, 4, 107, 325, 385, 42, 48F 2 51+ WA
EGCGe] &&& HPLC W oz A3t EGCGI8el e p are
£ 7o 4=t A2-228-7] ascorbic acid¥7bsl] R A¥
(VRD)2] 7%, A% dFdAte] EGCGel ghaFo] 84% = ZHAsgar 25 }l"%Ei
ARA S 2 EGCG gFo]l Zastdth o]F EGCGY 32 71] Aoz 71
sto, AAFEAHGIF)ANA S EGCCH =2 AFMAl A2 Fhefol # ‘5‘}@]
44% 2 7x 23 A1k, ascorbic acidE FA7}slA &e 89 EGCGE#2
ZHagol B8 dA3] HHA eyttt (Table 8, Fig 8, Fig 11 )

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=7) 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

100
H"‘@w

50 \M_

w R,

0 I f I I f I I f I I f I I
0¥ 1Y 3Y 4Y 1F 2F 3T AF 103 325 38F 425 485 51

Fig 10. Change of EGCG content in EGCGaLgf =25+ E(EGTE)

solution with ascorbic acid stored in brown colored vessel at room
temperature.

(6) ¥A&-24-871(CD)

A7 253 ‘EGCCLY# =aFEE’ F8&9s dAdael WA s
o olES 747 09, 19, 34, 44, 15, 25, 35, 45, 105, 325, 385, 42
F, 485 9 515 WA & EGCGE g&d& HPLC o= Z433t

EGCGY] &2 peak area #5 7|Fo = AF=StAT WAL &KolA A&

7] Well B3t @@%(CD)«I A5, A8 4FA7MA = EGCG2l o] 85%7F
A FAEFoH, o]F HRHOo T EGCG o] 7HAstd oy 515 o=
AdNA Dol #ZE EGCCH=FS] 61% Tl = FAHAUT

(Table 9. Fig 9, Fig 11 )
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Table 9.

CDI-1 CD1-2 MEAN CD
2017-08-21 (0¥) 7238 7661 7450 100
2017-08-22 (1) 7729 6941 7335 98
2017-08-24 (3Y) 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 5431 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 4% 1T IF IFT AT 105 DT IBTAITART 515

Fig 11. Change of EGCG content in EGCGaLg# = x5+EE(EGTE)
solution stored in brown colored vessel at 2°C.

(6) YA-7A-87]-ascorbic acid #7HVCD)
EGCGAL g+ =x5F=E-9l ascorbic acidE 2:19] &= A
Z

gl A as]o] BFste] AT WX HATh oL 77t 09, 19,
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3Y, 4Y, 15, 257, 3, 457, 1055, 3255, 387, 4257, 485 2 515 W] &
EGCGY &< HPLC Wy oz =A3t9th. EGCGI8e] 3aF2 peak area %k
71&0 2 439 th ascorbic acid@71et AAE dAD SGolA EHA

Al

2

[e)

= =
F(VCD)9) ¢, A9 45 A7MA = EGCGE ol T1%7HA A= eH,
o]z‘; HRH o2 EGCG g#Fe] Hastdony 51 Fadx Ad/Adel a2

) EGCGEZS 51 % +202 42 =AUtk (Table 10, Fig 10, Fig 11)

Table 10.

VCD1-1 VCD1-2 MEAN VCD
2017-08-21 (0) 8133 8104 8119 100
2017-08-22 (1) 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 (45) 6279 5302 5791 71
2017-11-03(105) 5405 5637 5521 69
2018-04-05(325) 9315 5889 9602 67
2018-05-15(385) 5051 5341 5196 64
2018-06-15(425%) 4911 5157 5034 62
2018-07-26(485) 4176 4464 4320 53
2018-08-16(515%) 4291 3989 4140 51
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VCD
100

—=\ LD
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0¥ 1Y

3Y 4¥ 15 2F 3T 4F WFNFTIBTRFT ABTSIFT

Fig 12. Change of EGCG content in EGCGaL g =x5+<=2(EGTE)
with ascorbic acid stored in brown colored vessel at at 2

100

e )

Ve
— VD)

13 23 33 4F 10F 32F 3BT 4% 4BF S51F

ol
= = J!lE

Fig 13. Change of EGCG content in EGCGAL¥Hf SAF+=E

TE=
(EGTE) with ascorbic acid and without ascorbic acid stored in
brown colored vessel at 2C.
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Fig 14. Change of EGCG content in EGCGAL¥Hf SAFEE&
(EGTE) in various storage condition at room temperature.

ox,
=

ne

1%

8/22 | 8/24 | 8/25 | 8/28 | 9/05 | 9/11 | 9/18 | 11/03 | 4/05 | 5/15 | 6/15 | 7/26 | 8/16

1o re

pa)
a)

1
v
~22)-L

ight
4mg/A

[

2
[
\

@r1
FRAD
~22°C)— RD1-1 RD2-1
Dark
4me/A

3-1
F(20
~22°0)-
Light
Vta.c+
EGCG
4mg/A
oL

VRL5-1

ie
i

VRL21 | VRL31

\
f

@-1

‘(20
~22°C)- !IIIH
Dark VRD1{ VRp2;| VRD3-1 VRD5-1
Vta.c+
EGCG
4rg/A

- 44 -



Gr1
3~
40)-
Dark
Vta.c+
EGCG

VCD1-: 1

g
@]

40)- co11| P21 | |cp3i

EGCG(eplgallocatechm gallate) A4 &©] 97% oo = FfH EGCG 13 =
2++%%" (EGTE : epigallocatechin gallate-rich green tea extract)S 7H'&&}S)

on o2 AT BEI] GAF ARV EHEY AL A=sAch olF
Sstel $4 ‘EGCC 13 SAFEE’ & A% 8 ARXALE, 434
Nze] Ma g EGCGe $%e AX 3

4 FHgr] 9 A8 G & 7t A, WA 2 WezAdA B
3 Bk A8 A9 HPLC B4 wet 7t sidaAd o GCGA 3}EFS
=43k A3 AFNA 1

orgkom o]yt Axt= RE BHz7A HYsHA BF Eit}. (Flg 3)

SHH gAY ARE g R 3 Ao 4o RAZA wel obF
Aol Melyl Z AolE HAFUY. EHE7]d g2 & Ao BRAS RLT9
A APNA & AETF A A3 A A 7] AFsEE o 37 AAAHFEE =
59k

A3 Faste] 3F L Z Zamon AENAE 13 A3
A Fol A= 27] EGCGY &2 30% A=Y FA=HI A< TEsAT
(Fig 4)
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| EGCGel sharel 30% metg=nt A= glo]
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DY SAFEE SeAg dedd nany A9 2719 o)

‘EGCG g

o g ke Wate wnd sEolgta AEE 5 AT Ty &
Ag7lo 5 F WAARAT CDL O 4-5-ol= EGCGe 47t A3
AR om AFMAE 19 BAANFANE 7] EGCGE &&Fe] 70% ©]/&2
FES FASIL Qo] BRaE=xdo] ‘EGCG 13f ZAaFEE’ 89

o] 4B A Htp & IF= "AL dee & F UM FH EGCG
A3 FAFEE T8 LS wo9E FH o2 ‘EGCG 1 =
AFEE’ FEYol vitamin CE F713 § L3 AP0 A EaAT VRL,
VRD ! VCDe] 79 vitamin CE F7FshA| ofystal FLd3k A x=200A
B3ag RL, RD 2 C ol Hlsho

<] aye= #EHA oYyt
oje} 2L d7ANE Fost =w ARV sAFLEA  ‘EGCG
| 3

& Foll gFEAde] dA TAAE F Ae AFAAERG s Ro 535 kA
S RAFE PAEA, AA, 2EA 5 BT Aoz JdtEojok st AL
SRR
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A2d EGCG 19w =3aA o] 7143}

Al D2019120784 &
SALEke] TQEN-URIB-RYOS

N YA

CGTE(QEAE)

A&

ZOIS-E-AY

GRISHR A
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i
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i

&

=
T X

AW

Baslsss | gag

a7k ek el aloh A4
20091219

ey 49

g - Ak el
AR e VA

WAk & Aghap: YEs|

NS A% A AT} R
7HEIZ1(mg/8) 994.42mg/g 28l Al
o mz 271171242 2) E(me/g) 982.40mg/e ol %l
7HeQl(mg/kg) 8.46mg/kg 2R
: g2 <4 R
FAtolg 2kE-8ul(mg/ke) 275 2718
BAY-FHEI -7 Q- A | S A BB A /A A 2
EAY[-2AOR)- 77| 5 A B

PRS- QI ~)
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A3d EGCG %7 F2&A o] AxdH A3

1. A+ 53
1% EGCG &2A15 Ftalr] A 34 HHss mAste 3494 ¥
ArES A AzAVEE A0 5 de YHS ANEZA S
2. A3y 9 A3
7h A=
-5 2R G(BA =2
-=2k4 9 100kg
-9 g A A o] M &

b %ﬂﬁ—rﬂﬂ Age] MAd: thFBAE Al EASE & Abold 3
He 4%olA EGCG7E Bt Hol A3 EA uE +
e icia=

(1} Diaion HP-20 zZZntE ety #AH o MAH: 85N x4 WIS
T3l 7HId AAY Ry 188 W A R HEWFE =
A= WS A A T

(th AZ2AHe] 58 A 5 HA

o. A4
Op SujEu] ZAARAY HFH 24 AHAE
EAA: A8 -scale T HAHANME TR EoL) Pk o=
Suj e Egso] dA8] Lozl
@ Trail 1: &v #F& £YG0 Br]2 F2E 10L T EAGHE 1.0,

l

1540, 2.08) ®HI2)E FHl A=
@ Trial 2: 30&3F ¥W$-7] 3d & AAAZFS 418D
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@ Trial 3:

sitsol ¥ |
@ Trial 4: 3] FIH50] Fob oM W7 2=E 40°C7HA s
Al

A B & R A,

AAY: ArlolAsh o] £2E W7l £ ALauA werE v
RS F83 Zo| AT o2 33 wEsle] LR
ERakR=s

g2l 9 AN F EAS S HPLCEA 23

VWD A, Waveength=254 nm (RG220130702 EGCG-1%.00
mAaL
3%
3

3

1
P T

6

3783

| 17ar

%, FEEA TS Jdd EGCGY Fol, SrjEn] A EFo=
HjE = &4 glol, 7%4 EAZCo = 3|49 oz ATdAHEGCG
£Ev ek 65%).

b 23 l EEU}E:LE}JJ ZA Jeru AR zA AE

@ Trial 1 EGCGE Huig FH3}17] -.—IGH/H“ 20% olA 25%% =4

v &S AIRE A3 W 08 A9 gHdo] 34 &=
Jou Ao Az 29 A B ol Fof st HE &F
T3A] 23 o] o] FRA ] A2mELS T 2% U]

TS m&ﬂ

9ol &S sHAl HE FHHdde SXA deRel 1¥@st H

25% EtOHZ Hol= §2¥A 7] wWol o RAE 4T +
.

+H EGCGE HUg AAWr] st F&3F &S A&t
BEEE XY o] Z7hsle] AUt 2<lo] . T3 20% EtOH &%

off

ot



AR Ar|oAe e ¥ o® Diaion HP-20 A Z Yol A
25% EtOH=Z A st 7HHQ1ES AAG. = H5 AYE 8 28
" sFNS7IE R

Diaion HP-20 2 2nlE 1}y v 7§A4 & HPLCEA Ay

VWD A, Wavelength=254 nm (RG2\20130702 EGCG-2# D)

5,032
6823

T T T T T T
a 2 3 =] 8 10 12 14

AFEAAR, FEE FH 5ol AW EGCGE Fol, 7l 8

331 A9 25% EtOH 8 &d| 3jH A=

57} 80%1 SUE). EHol =W A% EGCGE

FAWA 80 12% 45EE B3} e

() 24 el ARz AR

BAY ARANE ¢80 ROk A% BATE 20
&=t

©
=~
N
3
.EL
_>.:
_13
N
Mo
0}0{:
E
s o

xﬂﬁ

@ Trial 1: AR +=8< %:5017] °) 5}
FozHn IFes 3

@ Trial 2: AAZAA 1 cycleo] 1F48= 2
95t Ao RPdx 18 T AAS
FolFH AZAAsrF Wzl

@ Trial 3: 321% A 7Fsd 3 @& 250
UelA] E=E g
AA: Fret 2ol AFABIHE wHEI

i‘l 53
o
B
=3
> z
offt
i
[o m
fru
208
)
i
B =)
( mlo
o
o

O

AFEH23, FE=c & Ho A9 EGCGe| ZFo] 33] v A&
ki oF 80% 3oEe AoE AGHAT(5E EGCC 5=+ 97~98%).
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A4l =AY gAAAAs T4 AN AT

1. 18

&2
=2
il
A
N
o
g

5

GollA F= 2 JHEAA T FUIEHWE ARESEX

ethanoD¥h& AF&-3F ZFH chromatography = of

3 A3 caffeine2 s FFEA ofystal of

71 EGCG (epigallocatechin gallate)¥+ 98% o]’ /¥ ‘EGCG &

=%’ (GTE : epigallocatechin gallate-rich green tea extract)S I15&

& T e AxFHS /NEste] Bag vt Qo

B A zgHo wet Aga == (lab-scale) & A4k == (pilot-scale)2]
E &8st 52 74 kg& FEot HFAFEY] ‘EGCG 1+ =
* (GTE)E A4t $tom o] Agols HuE FeEgle]l £ Axs

EZ wat AFe HFAE Hst] =2 9 kg - tons tHE ©
o

|
EHA A7 AR

g S

FS At A=d Ay dr]x EZ3 ZXE EAIRC] £&5 BRI o
A3 FAHES dstaa B AxFAHS dF AWAT Bort op7|HAT o
FAAE systemol] B AzFAS AL A DA FAHCE ¢4 FEFO Ta
S HATFe ES ARESY] Oy FEx UlolA 60 ~ 80 ColA FE2F H$
EGCGY| 43 #Fo] GCCE AgHAUCH H&H GCGx B AxFH oA &8}
31 d+= Diaion HP-20 column chromatography®H . 2+= EGCG2}e] &+ £

2

7b oB Y] HEAFN EQEA HorA ARHoR HFAFY =5 Ho
A A sk Yde] HATh &, 55 S Diaion HP-20 column chromatography%
Hoz FAAN AP FF (lab-scale) &2 A@A4E 45 (pilot-scale)ol| A &=
2] EGCGe} A 3ol caffeineo] 7 &=Hom webs AF SO
=49 caffeineS <Al A A7) 93t chromatographyE ol el¥l ¥HE3 72$
ZAJAIE A718E B an g T FA7E BAste AzFAHY WA " FA
E7H5HA HATE oldl HFAF GTES] o4k systemol A g #HFA
F % GCG ¥ caffeined] Yo = QI3 AFEE T4 TAE dHH o= 3
Ast7] fste A= dT7AHAE gofste] ®Hastaat g

2. 4% W

7k Aok B E417]7)
HPLC= Futecs HPLC system(NS-3000i integrated HPLC System, AT-4000
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Column Oven, Korea) % kromasil 100-5-C18 (4.6 x 250 mm, 5 um)
(Sigma-Aldrich, USA)& A3}t HPLC E4o] ALg3F  caffeine 2
(+)-catechin ©, (-)-epigallocatechin(EGO), (-)-epicatechin(EQC),
(-)-epigallocatechin gallate (EGCG), (-)-gallocatechin gallate(GCQ),
(-)-epicatechin gallate(ECG)+= Sigma-Aldrich (MI, USA)AF A 438 At} HPLC
£ 8= J.T Baker(water, MeOH) 2 Tedia(acetonitrile)#| & & AR&-3}3At}.

A

t. HPLCE ©] &3 °‘EGCG i¥f =aFE=’ o 244

=

HPLC #4 A Axs g ZHFZ 34 F 045 um syringe filter
(0.45mm HV, Durapore®)® o33 % 7]7]o] FYatgth ol5doz2E 15 %
acetonotrile in 0.1% acetic acid &<-& 1.0 ml/mine] fF&S2 &SAIHTH Al
T FYFL 20 W E FFH o, Oven(AT-4000 Column Oven, Futecs)e] &=+ 35
CTEZ FAsI9S. AR EF33F =74 ZE71(Model 500, Chrom Tech®)Z AH&-313] 0
m HZubge 280 nmE Ay oo

o FE=259 & EGCGY GCG HE&
AE 100 kgl ZF4 1500 L2 713 & 2258 7tz 35
T, 80 CTolA 6 A FEHT F29 aliquote Hstel FRFE HNB
0.45 um syringe filter(0.45mm HV, Durapore®)& o33k & HPLC 7]7]o F3&}
Ao, (Fig 2)

g}, 7F4kA ko] £<=2] (Trilite SCR-B)9] caffeine &2a 3}

A& 100 kgell 7= 1,500 LE 7FgH & 60 CollA 6 A &< = =3¢
Atk FEY 125 L, 150 L, 1.75 LE w2uz FHste] v H' forme
2 AZBAATE FAA Fole4A (Trilite SCR-B) column(4 L, @16 x 20
coll 242 9 20 ml# loadingst$th. €= aliquot =2 FHolo Z=HFE
34 % (0.45 um syringe filter(0.45mm HV, Durapore®)& o} 73 &
HPLC 71719 43} caffeinee] &A-8-5F £ g5t (Fig 3)

=, F=9 150 L & vg H formoi A ZFAATE A ol A]
(Trilite SCR-B) column(4 L, @16 x 20 cm)ell 24z £ 20 ml, 30 ml, 40
ml, 50 ml# loadingstActh &N SHFEZ 4 % 0.45 pm syringe
filter(0.45mm HV, Durapore®)& o33+ ¥ HPLC £ < B3l caffeined]
EZAFEE Aty (Fig 3). = F=94 1.50 LS vg H forme & X
SANAT A FolA (Trilite SCR-B) column(4 L, @16 x 20
cn)ell 9 20 mle] #<% 22 loading AT F=N 9] loadinge] TE5H 3
FF=E Trilite SCR-B FA& e o] W £EHE= £ZHS 100 ml
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A EapHor e & 7 =Y &A= EGCG ¥ caffeined] s&&

= LA
NEE BUAAFE B
L 60 C

oA 6 AZHH 23] MEEZFI FEIL o
=X

4.0 x 15 cm)oll A A3 F=Ystd F2AIH T ©]F Diaion HP-20 column< 4
Lo SRHFE 3 AHTE F 10% F4, 20% F4, 30 % FHLANE 47
500 mL ¥ @AHoR GEAHOH o] F 20 % T4 §FEE FHdto] FHo
AAE wW7HA sFstl YL Z2> WHOE Diaion HP-20 column
chromatography® ¢ ¥ O ¥tE3t1 ZF{F FAH] AAL w7t 53t A
AHEE 84 £25 AFsA A" 22 B = & AFAA S vHEs

of HFHox ‘EGCC n¥H =522’ (GTE) 12 g& AU

Ao & 3 EFEE 2 EGCCLTFHAFEEL A

= 100 kgoll 284 1,500 LS 713k 3 45 ColA 6 A
A 23 WMHEFEED FERL A T A4S v H forme g2 AFAA
i Trilite SCR-B column (4 L, @16 x 20 cm)ol #3 40 mlZ loading 3} T}
o]% columne SRS 10 L= AlHson &=d3 AAYS gsto] FA
Diaion HP-20 column (24.0 x 15 cm)oll A A3 F=Y3td JFHAFHG. o] F
Diaion HP-20 columng ST/FFE2 43 A&Hs & 10 % 4, 20 % +74, 30 %
FAENS 77 400 L A dAFHZ SEAFOH o] F 20 % FH £
< Fotd FAHo] AAZ wWi7tA =8t ol AAEH= X EEe oAHs
At AFHH FL2 o 59 F AAAHS HiES HFHoE  ‘EGCG 1L
2’ (GTE) 5.2 Kg& 4t (Fig. 5

ATt AR37IsAE 24 ‘ECCCLdF =AFE=(GTE) o A=x=ed EF
3 2 g A% HAH Az 20E 2E5aA FEED 9 AZTH
< AAESAH. o1& fsta] A FE2&0, FE2AT, 25, Y 5o 34
Mo mE HFAF FE&e ARE 3o FE2IS AL A A =8
At dbHos dF FE& FHO= sk 500 L - 2 kL 49| tE F=
2T FEEEE Bol7] st M ¢ES 24T 5 I=F LdHF °



AFHE A= dow AlFoA ZhE deE] AREEA . a2y AT
(101)e] &5 FE8&ME ASstY Ax =2E P s=7] Hlld =22 4

+ EGCGE =ZF3 A7 A& ol9o v F4b=o] AAdx+= A3}
WA s o] GTES] ke 98l xE WUHd 83 225 Agss F2UH
& RAgE AR BEQ Felshol

Sttt FEAA T Aozl F4¢
HPLC #4 % NMR, MS & #3384 2A8E5S EUE A% A7 o5 F4)
=52 47 EGCG, EGC, ECG A #2] 3-epimer?! gallocatechin gallate(GCG),
gallocatechin(GC) ¥ catechin gallate(CG) 522 &I= S om Alg el 10 Y
of sFet= &= AFESt] 80 TCTolA 6 Al & FE2IF FEFEY BT
EGCG$} gallocatechin gallate(GCG)2] ®l&o] 3 : 1 AEE Yelgth o|9} 2
& AF}E keda” 59 dAFAF9} & YA glow EGCGol GCGE A%
He= epimerization e 19 9 agte =EFHE A vl 753
S T AJT E, FEAHA T AAHE GCGe 71EY AxFHAA &
€3+ Diaion HP-20 column chromatography®® &%+ ojyzl  E}
chromatography W 2% EGCGe}e] AR 7F oY HFAF Foll £
HA HomA AHRHom AFAFY £=E Hol=oA o wEkA o

| =234 T dojys= FEAHE EGCGY epimerization #/do] A8}
H F e FELEE A} A FEE0 gt EGCGYF GCGE A H+=
H &S AESFY] Hodth 1 A3} Fig 29 o] FE22=5 474 35 C, 45

f“(
mo

\4

T, 50 C, 80 Tl 6 At F&3t A2 FE5E9 HPLC 44745 Ay
B 2257} 45 € o]dlolAE EGCGY €37 GCGR AsHE= dAtol
HFEHA GFRoyt FEL257F 50 T ol dellA= GCGZF B =7 A Zstd o
H FE25E 80 CE 3 A$ol= EGCGY 15 - 20 %7} GCGE AstE S #
g 4 AU (Flg 2). WekA GTES 44bs fstAdAE v&E &880 ¥
ofd = UAAT F=4Eo] WYY F = %lﬁﬂﬁé FE=Z9 AMHEES Hsta
FEXEE 50 T olgtolA Pstedof GCGC & B AT FibEe] A4S o
AAoE wjAE 4 o} AT

o} o & Diaion HP-20 column chromatography‘ﬂqu o2 FZES AAA A
Ha F=F (lab-scale) && AP =% (pilot-scale)oll A ot EEl d A4
systemol A= EGCGSF A dd&Fe] caffeinee] 74 £ &

caffeinee A A As7] Yste] chromatographyS o ¥ WrE& 7-$ dky

[e]
He ZAGAE 2713 9 aHl8 5o sAdS At —7}‘—%%—% Diaion
HP-20 column chromatography .2 A A s}l7] o|Ad F&Eo| &FF caffeine

gl 2% AAStE dHes BASHer O d3to=w ol2ud
S AESIAY. olE {5t AF AxFAAA AL s A A o]
Sl I—E— AP*‘L%M FEEo| 9 caffeineo] g T35S
A G dole nBFAE AL e A (R dole wdg

re FJ E o
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ol A Trilite SCR-B columne F3A|#A caffeines Ao 2F &
% Trilite SCR-B A& T34 &=d (eluate)s 71E9 AZFTHol
Asl= WAooz ‘EGCCAEF ZAF=E(GTE)” & A X3t 9]
Aste] AL&3F FAA o] 424 Trilite SCR-Bell caffeine A #o] &35

, BFE7NA Lol nFFA FIELS TF5o] vuste] AxFAH HEgT
7F 91tk wetd EGCG AAHA o]Ad] E=x12=Eo) 3% caffeines
g AASE WU T FEES HF AXFAHAA d AEHL A= F
A

A
]
<3

NEA

T

oZi

g 2 wdgd (capac1ty) AEsYt. 1 23} Trilite SCR-B 4 L, @16
cmE HA3 H233FEE 15 L (AxF%F oF 550 9ol &A)3}= caffeine
B aRdosE FERA ATty AEH AEHOZE E3FEZE

4 T
Trilite SCR-B 4] ¢] w38 2(capacity)S 350g/L o|Atoleta #AThsk <=
Aot (Fig 3) =, Z25:=E-S Trilite SCR-B columns 34 A caffeineS
AN A FZ2E) loading &%l wel caffeineo] Ao o= Az F2
T A=A E golry] 935ty loading =5 £33 20 ml, 30 ml, 40 ml, 50
mly Zd3ste B AF loading =7 50 mE 233 Aol HTFY
caffeineo] <FX|o] JF2tEA Estar LE&FHUG. (Fig 3 =, SAFFES
Trilite SCR-B column< 5 3A]A caffeineS &3] &2HA1Z] Trilite SCR-B <=
AE AHA ARG o= HEE ¢fo] FRJAAE dotHiA FRTE
Trilite SCR-B A& A Z3st o] w &%= MHYS &2FH o2 100 ml
A obke & 7F A F Mo ZA5= EGCG ¥ caffeined) 55 =A3¢th
(Fig 49 2 A3} Fig 49} o] AlFHY F9 EGCGC v=& A
o] ZREE FA3] ZH4Ade] 1,000 ml HHY o]Fo= Ao HAEo| HA EE
ATk §HE caffeineS B Al ZH Ao A HEo] HA Fof SapFE=Eo EA 8}
caffeinee =5 Trilite SCR-B A0 AFZAo=w Fo] F& & &+ 9
E =x1FEE0 A3 caffeines A Y3 7E ARELS
£ div] 25 1) A= Adete FY FHT
=89S g & 4 JdAvk (Fig 4) .Trilite SCR-B A& &
Diaion HP-20 column chromatography W o2 A= AZ¥
Az Zo] &8 T FHo FFS FAFT gradient A o=
stR o Trilite SCR-B 3] A 2]& &3t caffeine &0 ZF AAE AA
2 @ ¥3]9 chromatography &8 & ‘EGCGATf SHxt3= =
agrog Azxd = AATFig 5 o7 71EY AxFAHNA
HP-20 column chromatography #}3o] ®Ht} 2 %0}711 9 5 9l
o =3 FEES ethylacetate(EA)Z FZ3F & EAZ o|3id Rt
chromatography & A8t HFAFS A4kt gkov /pdd A=
= 53 FEEL ethylacetateEAZE FE3E 3L A Fstr =31
Trilite SCR-B 42 A g] & Aoz &&HS It Diaion HP-2

7:51_

AQ

i ook ¥O & oo <orlr o 8oy o> 2oy XN
& &
S of 4o
(o}

4 o

N
Pm
4>
N
i

(e

columnol|

_56_



F2AZ % chromatographyE AAIStE=A A xFAHo] 7]E9 AzxzFA
13t &R desiE]glor T7P—‘42§ 52339 4+FEES ethylacetate(EA)Z
3l FABE AEFD & AT

73 (spirit, ethanoD®rE& AF8-3% 7+ chromatography ®Holl we} =xtb
=EZYXE EGCG (epigallocatechin gallate)?t 98% o] /% ‘EGCG
=213+%&E’ (GTE : epigallocatechin gallate- rich green tea extract)<
2 gEg F Ae AxFgHSs YL - AdstA A s
A ZFHE AFYL F=Z(pilot-scale)ol] 2= HZ3ld wyo=w
A B AxFHE IE FAAL FAHA AN HAIZAF Foll HEEY

GCG ¥ caffeinec] &= o] AZLE7) TaHE o] o7t 257
MLFOR vy FE2LEF 45 C ©|3t2 243 A% FE2a52 4
Q‘}iﬁb} EGCG9] epimerization #7422 AA4HE GCGE Y ol A &

S

skom HFAF Fol GCGe= ¢ o) WAHA ofYsiitt. =, FHIFA Fol
caffeinec] TAH= IS YHHo 2 Adstua F=+5 Diaion HP-20
column chromatography .2 AA|s}7] ool nmjg] 734 Fo]F43] Trilite
SCR-B FAE THANA FE=E EAste caffeines BEF FA o F2A7
= WHE AgsAn. Ao F2EHA Xy 829 &9 (eluate)S 71E9)
A ZFA ol wel Diaion HP-20 column chromatography ol wel AA s 2
I GAE Yol 15482 ‘EGCGEH =AFEE(GTE) & M3 Az
& A AT

o
N
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d

Ul

Fig. 2. HPLC chromatogram of a) standard 5 catechms 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.
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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

a)

250
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c)
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d

T R s e ——

e)

f)

ak L

Fig. 5. HPLC chromatogram of a) eluate eluted with H,0O,

b) eluate eluted with 10 % EtOH, ¢) 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 o] HZAH Fast 2 A HPilot)

1. 719

A 279 AE 71F0] I hAgAel G IE A W o
o] EHES Haotehr] YA HAHOR AT Lt BE
B4 7152 NS AstA Ak @ o2, AdR Tele) welgA)

A Diaion HP-20 Z2utEdetmoA -FAZ 7HElo] & R2lg]
& Zlo] Pilot £Fof|A= 717 =l Eof 7HH|Qlo] &&= 4ol
LHEFLA 271 )l (decaffeined)st?] $15H0] fol24AlE HAl= M2&
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(1) EGCG/Lactose (1:1)

(4) EGCG/Lactose (90:10)
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g | - ABAERL202773g) (M 2.0 |/
2 | o drhe |24 | oL
a | TR WA S0 st
§ CECES i) AU g
5 | - RUAGE 20rpm 4994 | AN | awas S
- 3087 A A3 :v)f/o 1/01/7 /0‘09 DDYPm ® p/m
o/, folF | fot (T | opvpm | -
2819|730 | oovpm |
H] 3
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IS | M2 391 |35 | s
/ el
: 304 | M6\ 300 | 9 | A"
0 #1024
|- eRgvond e g | (3dk3dt 39| ol | ) | )/
Wi o | 2 SL \
A | - HEFF(1cap) 380mg:3% ) 37! |38 |9 774’% ﬁ(}/ﬁ’\
% : 368mg ~ 392 mg 1 o (el
A | - WEF%H(10cap) 3,800mg13Y% 2 78 o | W }79_0_ 3&” 3()33
2| 3680mg ~ 3,920mg 3] | o) |3 |38 M
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“ 10 oo 04 395 30¢
M\ 3| 3 oM
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ANALYTICAL REPORT OF PRODUCTS

H = g

BGCG D89 SAEEE FY

PRODUCT NAME
H = # 3 Al g 3 s
LOT NO. 171024-01 ANALYIS NO. P-201711-01
N z2 = @ AN g 9 X
LOT SIZE 4900 Cap ANALYIS DATE #0417, 1L 0L
H = 9 x Al E 2 (A AlED R
MFD.DATE 2017.10. 24, ANALYIS METHODS nEsl
Al 8 = Al g 7] & Al @® 2 I | A ¥ At
TEST ITEMS SPECIFICATIONS RESULTS TESTED BY
dgAgsR "
¢ O asuamz SE e
& g 10 % o[ (58 + 01)% stax
T E H A 380 mg + 10 % ¥ g flieg
I g 4 g 4 ojo}
s 8 Al ¥ 20 & O|L ¥ g Sta
(0] 5toq =)

Y Z 0t Results

A 4

201 Checked by

)

&9l Approved by

I

SO1YUXt Date

STD-QC0201-F04

Jir 9s=

SRHENYNTH

eonbuk Institute for Foad Bloindustry
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Q.

A8
A1gstecy.
31 PBS 9 mE do] NxE

2ol sfof 4EAL AN

=Ax

o =2«

= RAW 264.7 A

2/RAAZISAE Ad83AdE 3 2HE

o1

Bt MZpENA A
A 25238 (Korea)o]
RAW 264.7 ]S 50 m EEO

Box71 5 1,200 rpmojlA] 587t

.} Mz 10% fetal bovine

=
[} =2
Le o

AN
LS.

serum (FBS)Q} 1% penicillin/streptomycin® 2 xA= DMEM Hj

Al 1 ml2 go] B

FAIA Al g7

(37°C, 5% CO,) oA B}

Aot AdEiY slae 59 oo sl AlmES AlEsh] A
off 24A1t2 A-SAIZ .

DPPH radical A&7

e oeu 2

gHoz E45IRH. ek

O
L.

EGCGE v|=st A9 & 5&7F 1, 10, 100, 500, 1,000 (ng/

w)o] sE= G & YA AA
o] DPPH &9 150 109} A&
7] (37°C, 5% CO,)oA 301

17

=
=

o, ogt&o] &sfAlZ1 0.2 mM
7} 100 104 Eefstol Aluiet
£ 517 mof|N FEEE

7v7
il

o
s4stgct. olu), YEFo] 84S €T DPPH §o49 (7
o2ME ofseg Yol B A F DPPH ALY 4718
2 ofefo] Alo] we} Axsto] Mg LrEp it
g NETY FREAT Wheol FRE

Hz=re] F3=
(th) ABTS radical 245 t}29o] gfHo g2 =X3519ct 15 % EGCG

S Z3hol= Alga9 FF 5%7F 1, 10, 100, 500, 1,000 (pg/m)°]

T2

2 2 QA FAAIZFOH, ABTS 882 7.4 mM ABTS (2,2

—azino~bis-(3-ethylbenzothiazoline-6-sulfonic acid))?} 2.6 mM

potassium persulphateE A &3t

ol (ABTS+)E J4A H=

732 oA SL4EE =

7. Gbol 515 5L YAsHel.

5t

Ol:

A
)

u:[olr



M
o
E]oll
ofd
i

=
£Ag 0 - (- “AE 2 5

EGCGS] DPPH AA% 57}

@D 14T EGCGE v]&sto] A|29] A& ww7} 1, 10, 100, 500, 1,000
(ng/m)e] s=& d 4 QA A g §, gkl &siAIZ] 0.2 mM2]
DPPH £98 150 p0et A|822 z+zF 100 moR =38tsto] A zufed7|
(37°C, 5% CO2)ollA] 3021t ¥hg AlZl & 517 oA §E =5

S5 AH8SIGon DPPH §99] txFo=

=
o
olEte Po] WS @ & DPPH AH92t] A7 &S Altsto]

-

tlo

100 pg/me o9 HEAAE £ AR BE 95% o]4te] DPPH 275
ehd,

10 100 300 1000

u] 1 10 100 300 1000 0 1 10 1005001000 u]

FE=SE wo/mh Ha & EGCa jog/ml) DLk EGCa ipg/ml)

J1. 14 EGCGO| 93t DPPH A5 H7}
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(W) 1= EGCGQ] ABTS radical A+ H7}

® ABTS radical 27152 1+% EGCGE Zdst= Alga9 3% =T7t
1, 10, 100, 500, 1,000 (ng/mQ)9] === = £ A 3]st F ABTS £&H
o FMzstn gtaol 512 ok WAlstol ol (ABTS+)S HAAIZ ohe
732 mo|l A FFES 545t F8& ol 1.5 olsPt e ks sjAstil,
SiAE ABTS+ &4 95 oot A& Z47f 5 10 Egsto] 2ol 1027t
dh2 A7l 2 732 mojlA] S 24

@ 3 Ay 15= EGCGE= 10 pg/mlolA 2 E 50%0]4te] ABTS AH &S

Uetfglom sEolER o2 ABTSY e A oAshaict,

-lm

120 5

100 4

ABTS 2HE (%)

o 1 10 100 500 1000 0 1 10 f00S001000 O 1 10 100 500 1000

FHFEE (ug/mh et EGCG (pg/ml) a5 EGCG (pg/ml)

=2, 14 % EGCGY| 93t ABTS AAHE 7t

o]Ato] A= EF5IH 1L E EGCGE Al&% EGCG Al&eot vlwgh Axt

DPPH 475} ABTS radical £750|4 25 5%0|Ato] Flo| ©As5tqd
S Wely & EGCGE 943 gl a5 7hxw A9t
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2. 145 EGCGO| AISA AEYASL =2 ud (in vivo)o|A] dwst 537}

R

(1) AletrEe]s AR E2L] A5}
AAPH[2.2 -azobis (2-aminodinopropane) hydrochloride]of] o]t Atg}A
AEHA SdF dl oF2 Eo] 63:30] 4271 Sprague-Dawley rat (SD rat)=
A (normal), Q& (control), A (ascorbic acid E= AA),
Aer =X3E53F (tea catechin £= T-C, 75, 150, 300 mg/kg), 1&E
EGCG (EGCG E: E, 75, 150, 300 mg/kg)0 2 128 U}rof 7+ 2
U522 100k vgste] ARe AWSHATE AL 50 me/ked)
AAPHE ohed 1318 793} B730] £of o] Alebs AEe|Ag gustelct
Aes =A552Y D2 EGCGE AAPHO o3t ArstAEe]A Q3 394
BE| 4750} slo], & 1092 FBL Fojslgct nixY oF2 o] o
AAPHO|| oJst AtetAEefa R & 12A17F &QF BAS AR o
x|AbstgiTt

(2) A =2 x|} W ol xA]

f

2
oot
off
o
o

Wi, dAams 4FA7](CBC coulter counter)®2 &7d 35T

APH FAo] AR 6,500 rpm, 1587 ARt @Y st
b

ilirubin, albumin,

AAbE HRERY 7t A% ARE A& F Bansal 5o $u)o] ofs) e
9] 150 mM9] KCI& 7}stod homogeniger&

gt 2AZ 1xF ¥422](1,000 rpm 20&)5t & A

AASEL 231 YAIE2] (4,000 rpm 30+&) 50 AS9-S #5to] nitric oxide
(NO), catalase® &A35}9 1, A= 3k} A1E2](20,000 rpm 14|71 &
AtsoiS Fsto] SOD, malondialdehyde (MDA)ZS

(
(
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(5) SOD &4 &4
Super Oxide Dismutase A& SOD assay kit (Dojindo, Japan)<
ol &sto] =& syt 7tRAl0] 150 mM KCIS #H2x]7] AILES AAs
H 0.1 M Tris/HCI, 0.5% Triton X-100, 5 mM R-mercap
to ethanol, 0.1 mg/ml PMSF2 A3} st % 14,000 g, 4°CojlA 5
220t dAlEaglsto] O AFSoRS F sttt WST working solution
S 19 ml9] assay buffero]] 1 ml°] WST solutiong 3]Asto] ALE
519t enzyme working solution2 2.5 ml9] dilution bufferof 15
plof| 38]A15t0] vhSo|| AFR5F1 YHAMEES.S O waloir), dhAio] Alg
450 nmoj|A microplate reader2 % =S =435t S SOD activity

£ JAF St

(6) NO (nitric oxid) &4

GRAOA EX5H= nitric oxide?] &2 Nitric Oxide assay kit
Dojindo, Japan)& ©|-8atol S5, 450 nmolN| FYEE 57
NO9 &2 AtstA.

V

—

rO\'
o

Catalase &7 &4

Catalase & T &2 Abei9] ¥H)o| T2t 3.0 mL cuvetteo]] 130
nm phosphate buffer (pH 7,0) 500 nQ, 7t 22135 40 met 54
660 WS 233to] 7]AQ 15mM Hy0; s=of ogt 3 =0 i g
Joteich @40 FHr 18 29 1 pMo] H,0,2 E3iAl7]=

A0] QFS 1 unit2 FEA|sHF T}

-

tlo
ou

=X
=

fol

(8) GSH AZF 574

ZHollAje] GSH-px 24S 545t7] 9lstol 214 100 mge 0.5 ml
9] GST assay bufferoﬂ Y1 homogenizer2 A3t sk H 10,000
xg, 4°C, 158 FF AARaste] 1 F5AS ALSIYT ARE
50 pl&v|stal GST assay buffer2 B] &2 245t AMLsHITE &
MxRF O 2= GST buffers 50 pl AFEsSHYTH AL&xet 14T
EGCGE ®alst 12 W xS 2= glutathione 5 pl= tlsto] A}
Lottt GST assay buffer?t GST substrate (CDNB) solution
49:19] vlg=2 E8sto EGCCGA 2|7t thawto 22} 50 plE 243t
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A

gt

ol

S Sd=

uju
A

5 340 nm] woA 138 7HAo= Aol
ok GST BAEE 039 342 B8
AA340/min=[A340(Time2) - A340(Timel)] /[Time2 (min) - Timel (min)]
GST activity = [A340 min-1 x reaction volume (ml)]/[0.0096
pmol-1lcm-1 x 1000 ml x 0.2893 cm x V] x D

V = sample volume added to well (ml)

D = sample dilution factor

. a7t

e

(1) AstAEd A RRloA Ik EGCC7E EHY AE+9 4o UjR]=

oSk
O O

(7}) AAPHo]| oJ3} A2 E2] A7k YRt ARE29] P @79
2o ReE EGCGY) 0Al: e st AuEee] Fog

FEEA7|2 EA 6l

(W) 2 Axt FAdwollA= 8.12+0.05 X10° cell/plo]QloLt Atsta E A7}
LFERG T =20l Al 10.37+0.57 x10° cell/plo2 Z7}stgict. Ata}
A~EPA0] 93] AeE EGCGE ZEtels =A1EEF22S 75, 150, 300
mg/kg?] HE2 Fojgh AYE o] Floa= Ztzb 9.52+0.39 x10°
cell/pl, 9.35+0.62 x10° cell/pl, 9.40+0.16 x10° cell/pl O & UtERITE
Ut 145 EGCGES 75, 150, 300 mg/kgl] HE2 =ojst AgE2o
oo A= 10.18+0.40 x10° cell/pl, 10.37+0.86 x10° cell/yl,
10.9940.89 X10° cell/ple] &2 LER}o] 145 EGCGO| 2ls] RBCO
Z7F ot S7kst o2 LERdT
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RBCs number (x10%)
=]

o T T

LA
o

W
6\‘3
W

o -e@ p e W@ @ wd
Q!| C‘T‘%'L 1| ‘;{\Q)ll 'ﬁ,\q} ﬁﬂ,,ll ﬁ\g,ll

t:" ‘3‘“ oo G-

4
o &\“@, O
2

SIS e

O3, AStAERA S2udN 1aE EGCGTH ol
Aol 2o oAlE 4%

AretABR A R0 dek EGCG7E EY] iE o] 4o UjR]=

(7H) AAPHO|| o) AtetAER A7 vEbd g9 SHY I A9

ol Res BGCGZ olRle 938 ustan ddseel 38

A2 A6

(L) 2 Ant Bl e 7.37£1.38 X10° cell/plo]Q oLt AtstAEdf A

7 UERd iR oA 9.50+0.98 x10° cell/pleg Z7tstqict. Arst

(th) 2B 20 oJsf Ak EGCCE Zshs mAEEE2 75, 150,

300 mg/kgo] =2 Eojst As=20] FoloA= 7ztzt 6.18+1.92
x10% cell/pl, 7.14+1.57 X10*® cell/pl, 6.05+2.22 x10° cell/ul o&
UFERT}, ¥HH 1%% EGCGE 75, 150, 300 mg/kgl] &2 Eo]

5t A =20l oA 7.40+3.22 xX10° cell/pl, 5.14+1.31 x10°
cell/ul, 6.84+2.55 x10° cell/ple] 42 UEelo] 1% EGCGO| 9]
sl WBCQ] 71 gt 2715t Zlo® UERdT
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WRCs number (x10%)

& o) & A 2 2 @ A @
‘w‘“‘ {’0{:‘5 m@m ¥ 1 I ij ﬁq:w. ﬁ\%'t*
A% 0 o .J‘:l ﬁ:)ﬁ w3
PR P T LA ek
oe® RO @,@@‘ P

O34, ARtAE A RPN 1= EGCGZE )
o) S0 ORI G

(3) AStAEH A RRofA Ik EGCC7E Y dafe] o tjx]=

2o A= EGCGZF U]+ dFSZ QlstuA A sz A
272 FA S

(W) 2 Am AAFolA= 1125+125 x10° cell/plo]glout AFStAER A
7F UERG R0l A 15074244 x10° cell/plog Z71stict. Arsh
AEZ A o5l Aee EGCGE ZPShe =AMF:E=2 75, 150,

(%) 300 mg/kg?] s=& Foi3t AAF=9 FMoA= 247F 1213+94
x10° cell/pl, 1319+158 x10° cell/pl, 1260+205 x10° cell/ul ©&
&0 vla] ZAst Aoz Uebdrth 14T EGCGE 75, 150, 300
mg/kge] L2 Tojgt APEEo] FHoa 13264185 x10°
cell/ul, 14194128 X10° cell/ul, 14764106 x10° cell/ple] 42 U}E}
Ulo] 1¢%® EGCGo| sl EAme] 47 ot At o8 e
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PLTe number (x10%)

) N A A A A\ A
%5'&% q,f*% %Il‘v-?? %Il*e&- %Il\L% %1'1% ({\ﬂ:ﬁ‘%

. Qc’ﬁ‘ f’u %‘30 a° - =0 o
- o < &N G
A i £
© ) £
P e e % 4S W&
w:‘f“ 1P (@ q@ ?

5, ABIAEH A 22 0doA 14&E EGCGZE EoAy
damo] 2of X IF

(4) AFstAE A mdloA 1% EGCG7F BHY slwF=2Rlo] 40
oAl 9T

(7I) AAPHO| oJsfi AtetAE A7 et AdlsE0 JAY ol eI &2yl
o] o A= EGCGZY ujAle FFe elstuAt AP sE9 EH
& @AV Ak

(W) 2 2ot AollAl= 17.0£0.3 g/dLolgloy At ER AT} LiE}
o R LOA] 20.6+1.2 g/dLo2 Z7tetdct AtstaE] A0 )]
&' EGCGE Rt HxEEE22S 75, 150, 300 mg/kgl] 5=
2 Fost AdsE9 WA= Z7F 19.4£0.8 g/dL, 19.2+1.2

(th) g/dL, 18.9£0.6 g/dL o2 tjx o] vlsl A% TAJE Z102 e}
g, 145 EGCGE 75, 150, 300 mg/kgo] H =& Eoj3t A%
29| JMo- = 19.3+0.9 g/dL, 19.4+0.8 g/dL, 21.0£1.9 x10°
g/dLO] £& UERJo] 1= EGCGo] 95 Fame] 7F ot Zha
gt Aoz Uepgt
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25 7
20 A
15 A

10 A

Hemoglobin (g/dL)

e o ) D B D N (@
$0¢0 (P“ﬂ o 1.“‘% e :l\‘!“% o QJ-"% v # {n 1|~|&- 4 \‘ﬁ‘: i F%ll‘v%
D W o
o8 o 5\\(\ {,’0\0 e {ﬂ- (J
o ¥ ¢ 52 52 ® W&

J36. AlstAE A FERYON e EGCGTE Eol
slm2zylo] oo jxle Fa

(5) ASFAER A RN TE EGCGZF BYL LRI Pl
0| R] = Oﬂék

(7} D= BGCG7t AlSAERAS Sudt M@ E2o] WU EAf5
WSFSIA L So] OlAlE e Lobw uAt Folo] chet et

2.58+0.66 g/dL2 37| 7+Astyct ¥l AaT EGCGS Z3bsls
=AtFE=2 75, 150, 300 mg/kg2 T3t A= Y I+
0l 2R]= 7H7F 4.62+0.24 g/dL, 4.22+0.52 g/dL, 4.63+0.39 g/dL
o]9jom &= EGCGE 75, 150, 300 mg/kgz F0jst A3 =20
ol eten] Ax|= 717t 4.72+0.33 g/dL, 4.73+0.15 g/dL,

4.33+0.38 g/dLo2 EGCG EocHLoﬂ/q 7 9fo] R0 ulE] A
Botstol HAEa} vl 23 250 ol2t Zlo] WarEQrt
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Albumin serum level (g/d

2 Gl & & & N & &
"{“0‘{0 o™ o Q—.!'\‘L cp{o IN .;v;\%ll'q_ o ((\Q:ll'q_ o %I"‘* ‘..;\ W‘ i ﬁ\%\*
_ 'Q@ N T
_ab\'ﬁ Ed-\‘m{‘ W (p\ﬂ E.'f_,b C‘P Ei- G("G
o v 32! 5 % T
0 @2 2 3
P 5] <€ st

27, ASIAEYA TER 8101]/\1 125 EGCGr7E &y

(7}) 1% % EGCG7} AstArEyAS Qurst A=
E g

AStAEHA BHoA 4% EGCGZE @AY Footgle] ghafof O]

BRI ES) 0RE JFS Lol nAl
Al
=

Alstgict.

(W) 2 Axt oo A5t Fotele] oFe AAFLo|A 0.49+0.09

mg/dLo| 9l OL} At} AEZ AT} WARF ARESO] FoA
0.96+0.02 mg/dLZ 37 Z715ct. W Al&w EGCGE mashs
=AEEES 75 150, 300 mg/kg Foigt AHEEO o 4y
9] 2Rl 2H2F 0.82+0.18 mg/dL, 0.69+0.14 mg/dL, 0.73+0.21
mg/dLoj}on 1&% EGCGE 75, 150, 300 mg/kg=z Foist A
=2o] SR Fajofel 2= 7tz 0.81+0.24 mg/dL, 0.73+0.15
mg/dL, 0.79£0.07 mg/dLo 2 EGCG FofofA I o] x|
H3) AAshs 2o Uepgct,
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10

0.8 A

0.6 A

04 A

0.2 A

Creatining serum level {mg/dl)

0.0 -

b
o (\gﬁ @1&?‘ %\I\a-@' 1}‘3‘ d\%ﬂ@' @@‘eﬂ;‘ Il\e.@ {@lﬁ-‘@'

8. AStAERA ERRION Vw EGCGTE AU
Fefotelo] ol DR FF

(7) AAERA RPN TeE EGCGZE @A LDLY &aof njx]:

%
(Oh L= EGCGr} AltAER| A2 Qe APS 2 R ZAI5
PSR B0 0R|E JFS Lol nAL Folo]

AAlstet.

ot

wo rlr

mg/dLO]mOUr ’\PQ}’\EEVV} LSt dds 29 EHoM =
20.8£2.59 mg/dL=2 FA Z7tst¥t}. 8tH Ma® EGCGE Rsh=
=AIREES 75, 150, 300 mg/kg® Folh AdE5=9 A L7
ol 2X|= 2H2F 12.0+2.45 mg/dL, 12.4+£5.22 mg/dL, 16.0+3.16
mg/dLo] o 14= EGCGE 75, 150, 300 mg/kg= £ost A
=20] g DL 2A]= 2+7} 17.2+4.55 mg/dL, 13.03+4.58
mg/dL, 14.33+4.04 mg/dLo 2 EGCG Fo{Fof|A 1 Fo] TR o]
Hlel Zasts Aoz LERdch

_4
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25 1

B

1 i

10 A

(53}

=

LDL-cholesterol serum level (mg/dl)

A
‘w‘qﬁ"’ Uﬁ“ 1}‘33‘ 13.1-“‘% %ﬁ@ (& ‘0 %ll i %II\L@'- ﬁ\&w@\
R % \":. I\:_., \ ol @.\-f:: .,;::'D '\'BGG
Y T e o es Gg_@ o2
N
[s] E'_ 3 B
l;;.‘=(‘ * 4@ - B

J79. ABtAE A F2RWN 1iE BGCGTE B
LDLO] ofol 0lxl&

(8) ArstAERA BHofA Vet EGCGZE 74Ul ALTS &3gof ulxl=
I

(71 1e% EGCG7F ARtAEHAS Rast AdE29]

Aot A mso vRle IS LotE A &

A AlsHoITE

(W) 2 ZAxp Aol Exfsh= ALTO 2 AAwtolAl 55.8+11.1 u/l
ojQl oL} ArstAER AT WAYSH AP Ea2e FMo|A= 110.0£33.25
u/12 3A Z7Fstgict ¥tH x4t EGCGE mdtste =xEEES
75, 150, 300 mg/kg= Foist Ads=29 FAY YHTU $X]= 2
7+ 71.2+18.83 u/l, 58.2+23.88 u/l, 63.75+25.99 u/lo]Qon 1
T EGCGZ 75, 150, 300 mg/kgz Eojst Ad=20] SRy ALT
2R)= Z¥7h 59.6+16.47 u/l, 66.0+17.44 u/l, 58.6+25.15 u/lo2
EGCG FofoflA 1 ¢Fo] tixtol vls) TAsh= A= UEPyT

wo rlr

et
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9)

ot

(H

160 A
140 A
120 A
100

ALT serum lewvel (w1

o T T

A @ W @ @ @ @ @ @
L PO LB L PR L JPT P

210, ARBIAEYA E2ndoa 15T EGCGZ oy
ALTO| <ol tjxl= &

AeABR A RAoA def EGCGZE @4U ASTO ool njx]+=
o] &F

~

14% EGCG7E AMStAERA S Qurst Al

=
& QSR B0 NlAlE 9L YolruA}
o
=

SRL T

) L ZAuk FAYjof] EXsh= AST o2 oA 162.6+16.96
u/lo| ot ArstAE|A7E HASH A 52 FMoN =
217.6+35.96 u/l2 37 Z7}5tAC) ¥lDl Rlaw EGCGE matsh=
=R}AS2S 75 150, 300 mg/kgE Eojst AHE20] oy
9l 77+ 169.6+13.76 u/l, 178.8+43.10 u/l, 182.8+48.1

1
w/lo]glon] 14% EGCGE 75, 150, 300 mg/kgs £oj3t AHES
o] &l ALT 4A]= zb2} 159.0421.60 u/l, 118.7+24.13 u/l,
104.3£33.62 u/10.2 EGCG EoZo]A] 1 ofo] thxo] vsf =&
O|ENow UAsH= Zo=z UEIHTH
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240
= 220 -
Z 200 -
S 180 -
% 160
o 140 -
£ 120 -
= 100
= 8D -
22 e
40 A
20 A
(N T T
@ @ nd w‘@' Ilm@' et 1\&?‘ s
w0 @Q@’t‘l ae® {jgw 3“‘“ G ‘Q’@Qw @gﬁ&
A \ o \“k‘ o o Lf‘-‘rl\ (’G
eo_‘g'a(r R @ Ja,@f_‘,'?‘ s
g&o <e? <2 <e?

=211, }\]‘Q:l—/\ EEﬂA 5‘:'313101]}\1 13T EGCG7]' EEJO_HLH
ASTS] ol t]xl= 9

(10) 1Ls&% EGCG7} AtstAERAZE S e Ads=9 (HA|zoA
catalase?] &AJo| 0|X]= g BA
(71 AAE Ads=9 ¢t 24 475 A&t ¢ Bansal 59 WH)ol 9
off 4819] 150 mM©Q] KCl& 7}sto] homogenigers ©o]-&sto] #Alst
sttt st oF 2A1Z 1A AAE2](1,000 rpm 20&)3t & st
2AF YAIE2] (4,000 rpm 30%)5}0]
SHZ Foto HEEES YUY, Catalase /= 5742 Abeil]
H)o 2} 3.0 mL cuvetteo] 130 nm phosphate buffer (pH
7,0) 500 ne, It B== 40 ot 57 660 0E =8sto] 71

15mM H,0;, 550l o5 850l 488 SAst9ct a40] A
Bl 18 S0F 1 MO H,0,2 EaiAlZlE §49 Ae 1 unit® EA

519l

(L)) 7 A} 7ho] &Afst= catalase?] &AL A AFLo| A 82.20+8.55

3
51.05+5.91 nmol/min/ml2 F A 7FtAsHSH
Zdste S AMEE =2 75, 150, 300 mg/kge Foist AdE=9
catalase &&= 72H7F 76.96+11.36 nmol/min/ml, 69.58+5
nmol/min/ml, 64.58+7.96 nmol/min/mlo]¢ ot 1% EGCGES
75, 150, 300 mg/kgz2 Fost A =Z9] catalase = 2+7t
65.72+2.07 nmol/min/ml, 81.06+4.23 nmol/min/ml,
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80.70+£15.25 nmol/min/mlo 2 EGCG Foj oAl 1 o] TR
ujel sEolEdoR Flste Zlow ekt

120
100
80
60
40

20

Catalase activity (nmol/min/ml)

S« N & S @
S Ys \%«\ o o
\(\\\’ \(\\0’ «© (,6\’\/ (,6\%
@ ST (g
<e?

J212. ASIAEY A 2 ndloA] 14E EGCG7E 7HofA]
catalase®] &0 O]x|=

o aF
o

(11) &%= EGCG7} AtstA
o 2ol oAt

o] rNaof|A] SOD

7h xAte dg5E2

|~>+

1_.

of3 48j°] 150 mMO]

S Bansal =9 4

OE]
a

=~

homogeniger& 0| &35

34(1 000 rpm 20&)

o

AAE2] (4,000 rpm

[Eal = i
1\}': oo

o 1=

0.15+0.10 nmol/mm/mli A i
xshot= =AMEEES 75, 150, 300 mg/kgz &
o] ZA5= SOD9] &AdL& 77t 8.04+0.60 nmol/min/ml,
11.65+1.23 nmol/min/ml, 16.98+7.60 nmol/min/mlo]9i ot 1.
T EGCGE 75, 150, 300 mg/kg=z Fofst AadsE2 SOD &=
7¥7F 4.06+4.09 nmol/min/ml, 7.90+£3.75 nmol/min/ml,
14.89+6.59 nmol/min/mlo 2 EGCG Fo]o|A T o] xR+
Hls) sEojER 0 Srlel ZAoa L)
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SOD actvity (nmolfmin/ml)

) M N A A 7 A % o
»: P 4 &cﬁ {ﬁqj\ﬁ% ﬂ'ﬁ: g\ﬁ: i %5}‘3: %ll\e% ‘f‘i;l\e-%
Qﬁ ..:]':l o o O‘? "L‘:'G @(}
P L R LA L LN
.Lat' n@@ ol ,Lel:.‘f‘ e 16(‘ Q_G{'
Q ; - e & ] @." o @
P <

T13. ABAER A SERPA DaE EGCG7} ZHA SODY
ol nlxlE G

(12) D% EGCG7H AStAER]A7L QuEl MPE29) ZAZAA GSH
o olxl: PP B

(7h 2relM el GSH-px &5 £7435H7] {sto] F=%] 100 mgs 0.5 ml
9] GST assay buffero] Y1 homogenizer2 A3} st F 10,000
xg, 4°C, 158 FF AARaste] 1 F5AS ALSIYT ARE
50 pl&v|stal GST assay buffer2 B]&2 245t AMLsHITEH &
A 2O 2= GST bufferE 50 pl AFESHACH Aokt 1ok
EGCGE Algjst 18 2 2+ 1% glutathione 5 pl&S ©sto] At
Lottt GST assay buffer?t GST substrate (CDNB) solution
49:19] vle2 EYs5to EGCGAI2|w ) tixof] 242 50 plE 43t
H 340 nmo] mOJA 17 FHCe 2 Aojr b¥ FE =5 F4 5t
GSHO| ¥=& &7dstitt

(W) 2 Zat 7ol Exfsh= glutathione®] 42 4wl A 3.02+0.84 p
MojloL} AtetAEAZE WAYSE AP FEo|A= 1.05+0.74 pM=2
A gastdt. ¥ Ae= EGCGE nddshs mA:E=5 75,
150, 300 mg/kg= &Fojst AHA=Z9] glutathione?] & ZHzk
2.61£0.72 uM, 3.47+£1.24 uM, 1.93+£0.62 pMo|}o 1T EGCG
= 75, 150, 300 mg/kg=z Folst A=30] 7FRAIY glutathione
o] ok 7+7F 2.48+0.65 pM, 2.35+0.20 pM, 3.36+1.16 pMO. 2
EGCG FofToA 2 o] tixgtof vl s=o|&EX oz Frste= A
oz e
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o o (P o
2 e € ©
<¢
314, ASIAEH A =20doA] 1485 EGCGZE ZHofA]

(13) 11&= EGCG7} ARSIAEY

(Zh

GSHO| <ol tlxl&= 03

oxide2] Ay dof O]x]
ZHollA1e] NO A3/d=

=
5 Aedd

4 homogenigerg ©]-&5}¢]
A18.2](1,000 rpm 20%)
2%}
Pt

TPRA| A EA)SH= nitric oxide9] %F
Dojindo, Japan)& ©]-&5to 5753
NOQ e AlLtstn
EXj5t= NOQ| & AA

uhAlEE Al

a

rlr

946}04 A
St S Bansa

(¢

<
T

QAR 2] (4,000 rpm 30&)3}o]

[l = L

O

rvﬁ-‘%ltlrﬂe

l”}
A& EGCGE =
mg/kg®2 FoIgt AAFE2 NO A= 2
2005+756 pM, 2547+423 pMo| 9
mg/kgz Foigt AAF=22 NO
19084284 yMo.2 EGCG &7
o8 ZAhshe Zor YUEY

O

O

271—
T -
A
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)Oﬂ oJ5fl 4d[o] 150 mMe

Jom 1

O] TFA|AL oA nitric

ok

e

L 20
o

2. Nitric Oxide assay kit

, 450 nmoj|A] L& =A

oA 2621+368 pMo]Qlo
=204 3952+956 pME 3| &7}

be At

=< 75, 150, 300
50£1032 pM,

EGCGE 75, 150, 300
2233+564 pM, 2317£423 pM,
Yol o] uls] FEolEA

=
By
2Y2k 27
/\
Tf.‘
I

7
&
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6000 -

5000 -

4000 -

3000

2000

Nitric Cxide level (A 560 nm)

1000 A

M CcT Af T-C75 T-CI1S0T-C300 E-75 E-150 E-300

a5, ABtAEYA EB2RdoX TiE EGCG7E 7HofA]
NO9J <fof mjxl= ¥F

b A

() BEs=
AYse2 tihdto] 2F 3 (Eum-seong, Korea)olA 3573 471
db/db O}F-A (BKS.Cg-m+/+ Lepr db/])S 2ol AL&5I9ICH &

AFSA B3 12413 W Z7]2 o]Rojglony, oF 2341 *Co
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: < measurement
(Weight, Blood glucose)
|
dbj_/ db| 1tweek i 2ud week i 3% week l 4t week & 5t week +
L

mice |

__. Gut microbiota
analysis

| I
p-o (5 weeks) OGTT (1 e/k
(EGCG, Metformin) (1g/ks)

1316, s F=d ol Hier i

S FYUsto 3= At SF0A ASAl
1 S 4550l HQlE o 4% EGCGE 10, 50, 100 mg/kge] &
o2 A 59 5191, 9 g2+ 0 2= metformin (Sigma
Aldrich, USA) 150 mg/kgs AH&sttt. Foi= A AL S 71&
o= 5% FQt tfd @7 10A]of 100 pl A Fofstitt.

N
1=
H oz AL AlE ‘3—! A}0] é‘é% 37-& KJKWE (Max

_I
_\.L -|oIl

z 13] 0peA0] dtS EASHCH L Q& 9A]o
o sto] AAGH § 38 6AIF & 0RA0] mea] n]igwofA]
SU& %E}ﬁ] (OneTouch Select Plus® Blood Glucose Meter,
Johnson & Johnson, USA)E A]&3sto] Z7Jstgict

(5) Oral Glucose Tolerance Test (OGTT)
S BoAe] flel. 48 ARLE AEoR 4RAe Dh9AE 6
AlZE BAIAZ] & =t} (Sigma Aldrich, USA) 898 Eo4s13iTH(1
g/kg of body weight). &g Fof FQl FEIF} e Fo] &
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~

30, 60, 120 2ol #2] ojgHojA A2 AFstL FHE SYAES

Plasma &2

4 FE F PSS A § AN 2AL A 2A
welg Fuof Tk 3,000 rpmol A 2027 WiEe sto] WYL
sejstoict. HelE WS ~70CN WERU Fo] Yeter Al
wa0] ALgE T

28 AR & oo R YE W A st
DNAE F&s5t9th tftH DNA= FastDNA™ SPIN Kit for Soil (MP
Biomedicals, USA)E o] &sto] AE A ZALe] Ujyof uhap cheat
o] &35t Lysing Matrix E tubeo] ti¥HE 271 & sodium
phosphate buffer 978 pl @F MT buffer 122 pl& 21l vortexE At
830l & AHol=% WU o]% 14,000xgol A 1587 QA

2 ¢ H dedS M2 FER $7F ts PPS 250 978 ul 47t

i

Z Binding Matrix& 1 ml Yo]£ ). ZH|o|E o] 287t 5O 2K

DNAZ} matrixo] bindingst#] sil& H, silica matrix7t 712tFe = 3

w1 FAsHAT. Zhetet2 binding matrixe A=A Fe% F0l5H

F&H 500 pls AAsHIH. FEO| 2 binding matrix®t 45
ZF o] ] mixture 600 plE ThA] SPIN™ Filter2 4%

14,000xgol| A 127F AA22] sttt ¥4die] & catch tubed

FE mixtureE ThA] SPIN™ Filter2 2744% & T dst 1t

tlo

T 14,000xgof|A] 187 fdAlE2] st & catch tube

. 42 wash solutionZ ¢&3] AA3H7] H3h
=]

mu w2l ooX E odor 12 & F
1°
z
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A (Microbiome Taxonomic Profile)of] A% Qict

(8) U= 4
1t EGCGE 50 mg/kgz Foieh A= SHolA &t
DNA9H P7t Rt a2t ddE29 28¥olA 22 DNAO| &
Ashs AHindas AstuA Guinjds #4 A2dAd @A
o Fuind=e 452 =5t
ol% o]zl diet HlolH&42 BioiPlug EH°]A]& ©]-&5}o]
sig olZ2Aolde &8st AU

(1) D25 EGCG7} db/db 319] AUMFE7IY, AR HHF 2 Aol

477 oFF Rolg st U AT U EGCG FolF DEolA
Qojgotet AUMF Wk WATA AYS. B UY 2 A
EGCG Soizo] 512 ALRAAFL ThEZ vlslo] S oS
UERA] g, AR AFF QAAFENFS olgstol 2 29 5
X2 Aolagg PHNUS . EGCG 100 me/kg oj#e dxs
(NC)o]| wlstof Ao &g (FBR, %)o] 24w AT SolHolx] %te

2] Gl 8% db/db moused|A 1% EGCGZF U]R|= Y UA|FH}H
2 Alo|dAF Wt

Food intakes Body weight gain Food efficiency ratio

Group

(g/day) (g/day) (FER, %)
Negative Control 5.90 0.5*+1.66 15.66 £ 1.04
EGCG 300 mg/kg 5.36 0.36%+3.47 15.31 £ 3.22
EGCG 200 mg/kg 5.26 0.35+3.04 15.25 £ 3.12
EGCG 100 mg/kg 5.42 0.30*£1.75 13.02 = 3.01
Metformin 150 mg/kg 6.23 0.44*+1.16 13.91 = 1.08
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(2) 1% EGCG?} db/db A7) A|Zof U]X]= AT

47310] oz Toj7t REgE]= 59 & 13 AR AlFe 5745t
. EGCGE Folgt db/db AF= Ad A& & 25AHEH Eﬂi%oﬂ
ol |52 TA7F U on, EGCG 200 mg/kg TOH% AP
B AY 8 O7HA] 27 vlste] gAEAcR o 9

_|

D[o

53
=
= 25
aQ
z 20
]
E 15 — Megative Coninol — EGCG 100 mgilkg
@
10 EGCG 50 mgig EGCE 10 mglkg
§ H —NMetbrmin 150 mg/g
0

4 5 B s 8
Age of the weeks

17, H|9H/Y Yy =2 98lo] db/db mouseoA] 1a%

o =

EGCG7t dd&=9 Alsl Xl 9%

(3) &%= EGCGZ} db/db A3 9] &9 ®ato] u]x]= I
(71 4x3319) oFg FolF A8tk ¢ & 18] §Ui& 29 &
7ol mejoA dAg MPsto] ddE FHoAS. 58T
7] Ysto] @9 574 6AIKF Hof ABF| Q] Alo]E A|A5HY S
2 F(NC)o] g2 423 205.3 mg/dl, 653 471.8 mg/dl, 853
516 mg/dl2 A|&Aog Z=7}st vty EGCG 100 mg/kg =of 2}
EGCG 200 mg/kg Foli+2 tjxo| Hlsto] FAEACR [Foid 9l
A E9 dAFIE UEd
(L) 52304 EGCG 200 mg/kg £owo] G2 258.6 mg/dl, EGCG
100 mg/kg £+ 268.5 mg/dlZ, thRTLo] vlsto] ZHzh 27.6%,
24.9% 7+A3tAS.
(th) 633oA] EGCG 300 mg/kg £o]+< 329.2 mg/dl, EGCG 200
mg/kg £ 291.8 mg/dl, EGCG 100 mg/kg £o]+2 313.3
mg/dl2A] TE2ol| vlsto] zHzt 30.2%, 38.1%, 33.6%9] A gnte

- 116 -



00 7 — Megative Control EGCG 10X
EGCG 50 mygiig EGC
600 4 — Metirmin 150 mgikg

P
o]
=

300 -
200 -

100 -

Blood glucose level (mg/dL)

L

4 ] B 7 g
Age of weeks

1218, "9/ G x =29d9] db/db mousedA] 1oE
EGCG7} %‘%4%%4 dof txl= 4.

(4) 1= EGCGZ} db/db AF9] 4+ FHsHOGTT)o| njAl=
(7} 14% EGCGQ] £oj7} db/db AF|e] 7 YRS U]X]= JFS
ofolg TAF OGTTS Al A=2o] 2rFS =ojst & 308 7t

Aoz Agrel mejolH FAL APste] FYEES SAS.

(W) ZEY o] o]Fl0] 1% EGCGS FPEoldt HAEEe] B0
=Rt 9ol HE0} Oago] s we Jege. daFold e
g ol 3 3020 Fgol Anxo] sty AMs] Fo] Zashe
2ol UENgS. EGCGE Soigh AAFRoIME 3020 8o 5w}
7Pg E9EOLt ol 100, 200, 300 mg/kg B Aol uls) ¥
2 sEoEX0R YFs| Wik o BAYUL. PYUETOR A}

EodT OGTT7} §oJAd o=z et oL} 200
300 mg/kgl] 14% EGCGO| H|siA= O A=t oFstY S,

A
rlr
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700 -

— b0 -
=
=
£ 500 -
I
:. s
3 400
¥ 300 -
o
o
= 200 - 3
oy — W egative Control -EGCG 100 mgikg
g 100 - EGCG 50 molkg EGCG 10 mgikg
sl i etformin 150 mg'kg
|:I I I 1 I

0 30 60 120
Time after glucose injection (min)

12119, 8]9H/G e =229 db/db mousedA 1eE
EGCG7} Al 045%4 OGTTo]| b]x]= G-

1% EGCGZt db/db AF| oAl oo AststA] Lx|of U]X]&= F

S Yust SwE db/db ABEZAA 457 AP=
5 Fopo] EAfste E2AEBY e BASH] 9ste]

g
AAE AYS2Y AN BHS Relstn o Astet w72

) 1 Ayt giEFoA s 250418 mmol/Lo]9S T 1¢% EGCGE
10, 50, 100 mg/kge] S 2 ZLEoIst A =20 Holo]| EA|st=
EFYAHZ e 7FzF 177411 mmol/L, 166+14 mmol/L,
157+£9 mmol/L o= UEh tjxof vls] sEo|EXoz F 2
AE|E9] o] ZAash= Zlo] Uttt gtz oz AFRSH HER
Ul Eoj#£2 167416 mmol/Lo 2 ERSTH
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300 -
250 -

200 -

150 |

100 4

SEI | [
i 1

Confrol Mzt

Total cholesteral (mmol!l)

EGCG treat (mg'ke)
1220, H9H/Gx =29d9] db/db mousedA] 1%
Ale 9

EGCG7H 2@52e] B U 5222680 07
1% % EGCG7H db/db AF A @ole] gatsbs 2|0 o]A]e 3
Jurt g db/db AHFROIA 457 P2

o] Siotoq A A

g =
29] Fool4 AL Bestn oS Aske BA2 B,
>3

4n
ek
2
i 1]
2
— 0.
Pt
>~
=
ol
o
p
T
)
=
1o
oS
o g
Hn: D
1%

(o]
(W) o 29 g2 7oA+= 106+£14 mg/dLo|& o 12+ EGCGE 10,

HT
o

50, 100 mg/kg?] v=2 505t A= A EAsH:=
HDLO] ¢Fe 747} 87+7 mg/dL, 95+5 mg/dL, 76+12 mg/dL O &
LFER} thxo] B]sf HDLO] 9Fo] ZrAsts= Zlo] UERT Atx
o8 ARESH HERY] RojF2 80+33 mg/dLOE LpERRT

140 1
120 -
100 -

30
60 S
40 -
20 A
o

Control Det

HIDL- cholesteral (mmol1)

EGCG treat (mg'kg)

J221. ¥]9l/d e =280l db/db mousedA] 1&E
EGCG7 AgE2e) @0 U] HDLY] ool nlxl= 53
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(7) 25%= EGCGZ} db/db AF oA DeHO] AatstA X|of vjR]= FF
(71 11e% EGCGE Tt f¥d db/db Ads=07 453t F4=2

Sojgt § @0l EAJshe LDLY 9 w457 9Isto] XIApE A

d52o FoolA BHES Felstn o2 Askl BAv|R BAsoch
A 2L A= 2743 mg/dLo|E T 14+%= EGCGE 10,

0 mg/ke?] HEZ FPEold AHETY B Exfste
LDLO] Q& 77t 17+2 mg/dL, 1645 mg/dL, 14+1 mg/dL o2
LFERY tiz2of v]sf LDLO] o] 1w EGCGO 9ol s=olEX 0
2 Zashe 2o Uepith TR EoR ALgd tlERY £ojg
15£1 mg/dLO. 2 UERGT}.

l‘lo

35~
30 4

25 A

20 4
15:::4
10
5
D_

Confrol

L.DL- cholesterol (mmoliT)

EGCG treat (mgkg)

022, 8%/ G 5223291 db/db mousedfA 1LaE
EGCG7} &= & Y LDLY ofl v]x]l= I

(8) L= EGCG7H db/db ABFIoIA @Ao] Aaters] 2xlo] u]x]:

Frot R db/db APFRNA 457 B2
EAJsh HDL/LDLe| v]8-8 £457] ¢lato] A

o
g dgs=9 %ﬂoﬂoﬂ A @S 22fsta ol Agekst 24712 &
a5t

(W) o 2t EHZIS—TLOHH 4.28+0.72 o]S W 1= EGCGE 10, 50,
100 mg/kge] =2 FTLFoIet AESBe] oo Enfot
HDL/LDL9] v]& Z}2F 5.09+0.56, 5.67+0.79, 5.46+0.180.2 U}
Efp chz2ol ¥ls) HDL/LDLe] ulgo] 1% EGCGO] o3 =0
EHoR F7lske Aol Uepdth PyiaToR ALgdt tlERY &
o2 4.31+1.1802 L}ERYITY.
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104+
6.00

5.00 +
400
3.00
204 1
1.00 ~
0.00 -

Control Dat 10 50 100

HDLLDL cholesteral ratio

EGCG treat (mgkg)

1323, 8]/ D e =2 9499] db/db mouseoA] 1o E
EGCG7H @520 @9 Uj HDL/LDLY| u]&o] oA A3,

U+ ek EGCC7F 2d529 FUuldeo o

©
2o
ofl
hﬁ
Fol
ofr
tlo
L
u

Ch A8 8 & AYSES AAZ & fgoery We AIsto
FastDNA™ SPIN Kit for Soil (MP Biomedicals, USA)S ©0]£35}9]
AlE AEAL] tiwgol o2t 80 EAiskHs Alt52% DNAS =&
519t &&= DNAE ojAlE 24 A (Microbiome Taxonomic
Profile)of] AR&-¥dtt.

(W) 1= EGCGE 50 mg/kgz Folet Hd5=9 HoA 2|t
DNASH vt S8 a2 4852
Asts FUolg2S Sholstiat o)Ay 2
o Buind=2 d&2 9=stt. o]« FUuld=o tigh tlolEl&
2 BioiPlug &H|0]A] & ©o]&sto] siig o &E2|AloldE &85t &
Hstoict,

(th L+ EGCG7E BUu)AE9] ®¥sto] u]xl= 92 AstLAt
phylum®| £&oA FUojdz0 #7285 AmEgitt I A% 14k
EGCGE Foist ded&E9 w9 EAish= Proteobacteria®l Hl&
o ol uls) W8] Fasts e AT 2 Aok v

Firmicutes®] H]&0] 15k EGCGE Foigh IFolA A S71st=
A

1o g2 UepJTH T3t 74T EGCGE AYo|EE £ A
Bacteriodetes?] B] &% ZFAA|7]= 7oz HolAC}
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|
o

Progastasn fomt-oHf S e 1 ke £

=2 099] db/db moused|A &% EGCG7H
dte|2]ote] abundanceo] UJX]= Hgt,

=
~

24. v]g
550l

1

3
A
=2

T
H

M &

0% o

(2}) L& EGCGY £ol7t Aulg2e] g0l Wats Funl #elst

7] 258l unweighted UniFrac-based principal coordinates

(0h 7 23 D2E BGCGE Sofd
59 FR 2xo| 914 A2 xolE Uehn g0

analysisE AA]sl% T}
g I taT foAQl UMt
|

pntrol

3
o -

7] &5l unweighted pair-group mthod with arithmetic mean
(UPGMA) dendrogram =45 AlA|sHA T

() 2 A D% EGCGE Folgt 185 Uve dagy 2e 18
o2 PolEn fjER9 1 T2 EGCG £o21 0% #50| vj2d
o2 Uepgol}; tgjrEo] 188 fjiait 1% EGCG £ofRo
2 PEHo gt Aoz Uet BUME F5 SR 2xo] o]

T FASL AL 4 Ak,

M 4% BGCG7t Aae &
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R e
¥
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i im =
y =
L
4 »
T
ol

e
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= 3 B e
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426, |9/ Gy =529l db/db moused|Aq] % EGCG7}
Ads=9 8 U HFEﬂEJOM w20of| tfgt unweighted pair-group
method with arithmetic mean (UPGMA) dendrogram +A.

comparison of Shannon’s index.2} phylogenetic diversity
2Ag Asto] A7 DeE EGCGo o3t AnAE &4
diversity®] xto]E &A3sh At 1% EGCG7I Fojd A FE9

FUHOEE2 a2 ZUHo|8E #3504 diversitye] ®S}7F LE}

Bhbffes

m ]
Phihspanatag [Hyes Ay
] -]
227, 8]t/ Gy =52 39 db/db mouseo|A] 1% EGCG7}
Aelzgol B9 U dejzote] tieby ¥4, (SHComparison of

the Shannon's index, () Phylogenetic Diversity.
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(Ah) A= EGCG7} uind=9] Hets Yerd 2S£ (genus)eEof

A A AAISHI T

1 A EGCGE Fogh Ad5=0lA Lactobacillus®] w40] 7Ht
wol FZ71et Aog Uehy U &P F oA gAY HlEo] Ao
71 AL 21 2 AT v o+t #4<%1 Escherichia®]
H] &2 1= EGCGo| 9J5f 05t

72128, 8]0/ P e =2 2391 db/db mousedA] &= EGCG7t
yalEgo] B U weleloto] genus 2EA LrERE wElelo}
24 et

(R 1= EGCG7F AUujg=2] Hats Uebd 73 5 (species)s &

oAqx 245 ZAlstH.

3 Ay FE&pFA v Aiks YERY EGCGE ot Adss
of|A] Lactobacillus intestinalis, Lactobacillus gasseri 7} SZA5HA

Z7Vst9tt. ¥tH Escherichia coli®] #&215% EGCGo]| 95

= =]
ZE V= & q— .
Species

Proportian (cut-olf 5 for ETC Laxa : 1.0%)

I

(7hH 11£&= EGCGZF AUujA= phylum % Firmicutes?t
Bacteroidetes®] abundance?} A& sHFd| g0 U]X|= IS B
A skt

Firmicutes?} Bacteroidetes®] AItiA H]go0| Tk F = H|Ttof] 3k
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E9] A+to] H]Fo] 1ek EGCGZt o5 whw(phylum)

= 7}+o] abundanceZ H|u st T}

(E}) 1% EGCGE Fost Ad=59 AMYu|EL bacteroidetesf]
abundance= 7tAsh= 7oz Uepdth (A). ¥FH Firmicutes+= il
$% EGCGO olsto] 1 o] Z7kste 2o UeRtehB). oo
bacteria phylum®]

N

H]-&-91 Firmicutes/Bacteroidetes?] B] &2 hAX

]
wHT EGCGE Fogt AgssoA S7lst= Aoz YEeRgth

Al B.
1 = — o —— -
T [N
Control ~— EGCG Control EGCG
Bacteroidetes Firmicutes
C.
Control EGCG

Firmicutes to Bacteroidetes Ratio

1230, H9H/ Yy ==223d9] db/db moused|A] 1% EGCG7}
Ads=9 98 Y H*Eﬂﬂo}—l phylum &Fo|A] YERY= EhE2]of
9] abundant ¥3}. (A) Bacteroidetes, (B) Firmicutes

C) Firmicutes/Bacteroidtes®] A& v|&

—

(mh A== EGCGo|Qlsl 7Hg Wetafo]l A WEhd 10719 BtE|2fof
genuss RIS A 430 we} AU

T

2. H9H/Gx =29d9] db/db moused|A] 11s+% EGCG7F A=
=]

20| By U srejelobo] genus SEolA UERHE wrelzjop 24 wat
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Taxon name Taxonomy Control  EGCG  p-value

Lactobacillus Bacteria: Firmicutes: Bacilli: Lactobacillales: Lactobacillaceae 13.891 29.061 004
Escherichia Bacteria: Proteobacteria: Gammaproteobacteria: Enterobacteriales: Enterobacteriaceae 3992 0.001 001
Enterococcus Bacteria; Firmicutes: Bacilli: Lactobacillales: Enterococcaceae 0.313 0.002 0.01
Bacteroidaceae uc Bacteria: Bacteroidetes: Bacteroidia: Bacteroidales Bacteroidaceae 0.247 0.073 0.02
Morganella Bacteria: Proteobacteria: Gammaproteobacteria: Enterobacteriales: Enterobacteriaceae 0179 0.000 002
Bilophila Bacteria: Proteobacteria: Deltap teria: Desulfovibrionales: Desulfovibrionaceae 0.032 0.008 004
Acinetobacter Bacteria: Proteobacteria: Gammaproteobacteria; Pseudomonadales: Moraxellaceae 0.026 0.000 002
Lysinibacillus Bacteria: Firmicutes: Bacilli: Bacillales: Planococcaceae 0.018 0.000 0.02
Aeromanas Bacteria: Prateobacteria: Gammaproteobacteria: Aeromonadales: Aeromonadaceae 0.002 0.000 002

(5h) EGCGOl| ofsll 71 A ®1eb7t UERd Lactobacillus®] w35-50]
H37E b= 718 @015l AF Lactobacillus gasseri,
Lactobacillus intestinalis, Lactobacillus reuteri®] ®3i=fo] H3al=
BAstgt O Aup 7145 EGCGE 5t A3 = 20] Hujo|A]=
Lactobacillus gasseri(A)2] o] %7}?_? 7102 Uebdth orbriR| 2
1% EGCGE Lactobacillus intestinalis, Lactobacillus reuteri@]
abundance’} Z7}ot= Zlog BEAE| it

A B.

= e
B — = ——
2 =
=2 2
E 3
u 2.
: —
8" —— Z e
£ = i
Control EGCG Control EGCG
Lacrobactlus gassert Lacrobacillus insescinalis
& D
= £ ——
z 5
5 ) —_—
:. 2 T
— o
i i
Contzal EGOG Contral EGOG
Lacrobacillus renseri Totd

431, 8]g/gd e =E5299] db/db moused|A] 1&E EGCGZ}
Al = 80] B9 | vhg|g]ote] Lactobacillus® #Z0A YEIY =
abundance® 3} (A) Lactobacillus gasseri, Bacteroidetes,
(B) Lactobacillus intestinalis, (C) Lactobacillus reuteri, (D)
XA lactobacillus

(5F1) st EGCGOofsl 717 Wetgdo] 3A YERd HfE|2{ot species
S A 2 bae] meh Aot
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Taxon name Taxonomy Conrol EGCG  p-value

Escherichia coli group Bacteria: i i i i ichi 3937 0.001 0.01
S Bacteria: Bacteroi idia: Bacteroidales: Bacteroi 2 i 2133 0282 0.01

Bacteria: i Bacteroidia: Bacteroidales: Bacteroi i 1303 0.300 0.04

Bacteria: Firmicutes: Bacilli: Lactoba cﬂ]ales Leuconostocaceae: Weissella 1.159 0.011 o.01

Bacteria 2 G iaceae: 0486 0002 0.02

Bacteria' P ia G: i b iales: Enter i <! 11 0.177 0.000 0.02

Bacteria: Bacteroic idia® Bacteroidales: Bacteroidaceas i 0.158 0.022 0.04

Bacteria: Firmicutes: Bacilli Lactobacillales: Enterococcaceas Enierococcus 0.150 0.000 0.02

Bacteria Finmicutes: Bacilli L. Enter occus 0.109 0.002 0.01

Bacteria idia: i 3 i i 0.105 0.012 0.02

Bacteria: ia: D a: Di i D i Bilophila 0.032 0.008 0.04

Bacteria: Firmicutes: Clostridia: Clostridiales: Ruminococcaceae: Pseudoflavonifractor 0.027 0.009 0.02

Bacteria P 12 G: 1 dal Acir 0.018 0.000 0.02

Bacteria: i Bacteroidia- Bacteroidales: Porphyr d Parabacteroides 0014 0.003 0.02

Bacteria: i i 3 Alistipes 0.004 0.000 .01

Bacteria' P i iar A dales: Aeromonas 0.002 0.000 0.02

Bacteria: Bantrmdc\ Bannmdz Bacteroidales: Bacteroidaceae: Bacteroides 0.000 0.002 0.02

3. 8%/ 5529 db/db mousedA I&k EGCGZE AE

=9 9 U ‘#Eﬂﬁlo}—l species $&o|A UEtUY = YiE|2|ot o4&
Hat
(5t2) = EGCG7} 71E}f BiE 2 ote] abundanceoﬂ o] %
sio] sleto] A5E Adstn wgte] Aot 4Ta AWAT 2
+= Christensenellanceae®] abundances &Ql5t%
£ EGCGE £od A5 2olA sl weelote] #40] goldow

a
1 9leg AT & At

o|>{
ajo

|

Taxonomue Relative Abundance [

Caontrol EGCG
Christenseneliaceas

2432, "|uH/dy =2 949l db/db moused|A] 114% EGCG7}
Al =320] B 1] ghg|2]o}Q]l Christensenellanceae?]
abundanceo] O]X]= H3gF

(5}3) 12+= EGCGZ7} 7]El ¥lH|2]ote] abundanceo] OJX|&=
01517] £]5t9] Enterobacteriaceae®] abundanceS &Q15}ICH.
bacteira #4&<2 7]3)|74dd T AdH HYMS JHR|=
24 M=t abundances 0] T2 501 ol H
AghS UERS & ot o]of o] #49] abundances RISt 2yt 11
& EGCGE Folgh Ads=0A i HE 2 ote] « 5

o
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R

Taxonomic Relative Abundance [¥a]

Control EGCG
Enterobacteriacece

G =20290] db/db mousedA] 15%E EGCG7}t
=39 B Y Erg|gjolQl Enterobacteriaceae?] abundanced

-

F=ajolct. 2efu}

(314) Proteobacteria= A}&o] Arujjof] At 9l XA
A dor|i

S
o] @40 Bust F71sHA €W HolH A%
dysbiosisS 9usto] A} AsHe LpEhf= 710

AN—

o
o =uto
a 1 O

© ﬂJIOo

HU

g w49 abundanceOH N EGCG7} U];‘c]% 60% 510]

Lt

Taxonomic Kelative Abundance [¥5]

Sdee S —

Control EGCG
FProteobacteria

Eo}n

=0d9] db/db moused|A] 1% EGCG7}
Fej|2]o}Q] Proteobacteria®l abundanceo

il

515) o]Ate] AWE EFelH 1aE EGCGE SMAF ®olo) 9sf Y
= db/db moused]| QojA Fro] FAHS AA|5tL F ALY
19T Est o]2{gh ¥st
7:]
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(7hH & Ado] AFR=l Q17F 92 SH-SYLY neuroblastoma A|Z=

1k EGCGY AXHP) 7 &5l tigh in vitro (M2uj<f) F7t

o]l

=
N|ZL2388(Korea cell line Bank, Seoul, Korea)o|A] Stojsty 00,
Dulbecco’s modified eagle’'s medium (DMEM, Lonza,
Walkersville, USA)o]] 10% fetal bovine serum (FBS, Lonza,
Basel, Switzerland)x} 1% P/S (penicillin 100 U/ml, Streptomycin
100 pg/ml (Lonza))s A7tstod 37°C, 5% CO, A|l=Big7]oA vlief
sheict.

APGAI O] U= &40 tigh EGCGY B o guts dotr 7] 95t
of HO2 NZAIES Rt A gAlZES0 EGCGT7T YEtY = A2y
& AL ZIsystct SH-SYSY NZZE 96-well plateo] 2+ well
4x10° cells/ml9] =2 AZZS 100 pl& 25 st & A|xSo] &
g 5 QEE 1Yt 37°C, 5% CO,9] Al=ujg7|ol vjstict. Al

| e & gt 5= (1, 10, 25 uM)9] EGCGE 1A|RF &0F

KA 2]stal, o] Hydrogen Peroxide (H,O,, 100 pM)E AlZoj *{2]
off It 24A17F B9F AMlzuidt7]ofA viefet &, MzAEES &<l

=2
st7] ¢slf, EZ-Cytox (DoGen, Korea) reagent=

mjo

10 pI® ZF welld|
A7Vl k. 4A]7F Zof] microplate reader (Molecular Device,
Sunnyvale, USA)Z 450 nmo|A|] SF =5 SAoto] NzAESS &
A3t

5 =X (western blot)
7h AE O S wd wels 24s)] skl Aot 2y
SH-SY5Y Aol X}712 phosphate buffered saline (PBS)2 + ¥

_||>h

MNIAsH 29t} Protease inhibior cocktail¥t phosphatase
inhibitor cocktail (Sigma, St.Louis, USA)o] A7}=l RIPA buffer
150 pl= 838li5t] d-&ofA] 3087F gFX|st &, 13,000 rpm, 4°Coj|A]
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20831 d At &

(INtron, Korea)y¥o g2 sttt FHWMALFS 30 ygo2 5Ast
A 10% SDS-PAGE & A7|¥9% %, polyvinylidene difluoride
(PVDF) membrane© 2 271tt. 5% skim milk7} =3tel TBST=Z st
AIZE ¢ AF20A blockingstil 4°ColA sh &QF 1A} A
(phospho-CREB, CREB, BDNF o]s} 1:1,000 8], R-actin,
1:10,000 3]A)Q} ¥rS-A|Zit}t. Phospho-CREB, BDNF+= Santa Cruz
(Dallas, USA)9|A 12]a1 CREB gHA|et 2t &A= Cell signaling
technology Inc. (Danvers, USA)C 2 B B 1159 0™, B-actin &
A= SigmaolA sttt TBST=2 1021F 39 Aet 2,
HRP(horseradish peroxidase)’} £0]9l% o|x} &9}t gt A]7F SoF
grex|Zzith TBST=Z 1087F 33] A& & AmershamTM ECL
SelectTM Western Blotting Detection Reagent (GE Healthcare,
Chicago, USA)S AtEsto] &3ds5tg 0, ChemiDocTM XRS+

System(Bio-rad, Hercules, USA)S AFE5to] HANS A ASHSITE

rie

R 5 FEAS

[1

(1) &= EGCGY| SH-SYBY AlFGA| 4ol tieh Nl=z=74d §7t
SH-SYBY AN ZAOA ke EGCGZL DR ME=dS 7Tst
At 2 2t dek EGCGZE AIFGAIEoA 25 uM 5 =7HA] 2=
d= UEUA o= A2 skl (2H35)

150+

1004

Cell Viability (%)

0 156 313 625 125 25
EGCG (uM)

12135, Cytotoxicity test of high purity EGCG in SH-SY5Y
cell line. %% EGCGO] AIZAMZLo|AQ] MIZ=EA Fuf.
SH-SY5Y AN R RO 14% EGCGE BAIY =22 X2t &,
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2407t S0l Mlmo] BESS Ez-Cytoxz FAsHAH

(2) A= EGCGY AGAN=Z &4 25 ant

neE BGCG7E ARAES] &4 et waants B71er] Slsto
SH-SYSY AZMZZ0| THAHeh4 2 (H0)E A2stol AZAEE &
st 1% EGCGE 1, 10, 25 pMe] s =2 A2t § Aol A¥
82 FP5t5ch YT ATBELL 100%2 WFSIES 0f 1
84242 Fojgt ETOIHE ARYEE0] A BastAct 22
e BGCGE Ast AmolMt AZAEE thxgd us) &

Moz ztstich (136)

M

e

o o=

120+
100+

80—+
50

:g FTT]
z il
3 30
8
S 204
104
U 1 1 I
S e
EGCG (pM)

1236. Protective effect of high purity EGCG on neuronal
cell death in SH-SY5Y cell line. AN ZEZQ1 SH-SYSY NEZF
of &% EGCGE 1, 10, 25 pM9] =2 1A|7F AX2|st F H,0,
(100 uM)E Fofsto] MEAES 24X &0t =5t A2
MESS Ez-Cytox® EA5IIT}H #4##p<0.001 vs. FA,
*xxp<0.001 vs. &R

(3) &= EGCG7t BDNFO] Tedof Ojx]= &}
A EGCG7E AQAIRY 755 sBA I 2ee Xl A2
vk U BAPYSEHA SZox &olst Al SH-SYSY AlZA|ZE 20

o =
Ak EGCGE Fo{stal BDNF/F HHid 2 dels= JlS AlAHE

0,
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sto = mrjstoict 1

3 EGCGE £oistel SH-SY5Y Azl A
BDNFe] o] Z7}s}gict.

2
Aot (2F37)

EGCG (uM)
Con &8 1 10 25
BDNF (14kDa) “# ; W

B-actin (42kDa) —_—.{

37, Effect of high purity EGCG on BDNF expression

in SH-SYS5Y cell lines. SH-SY5Y Al7dAM|ZFof] 14T EGCGE
FEER 2427 59 A 5, AN A Relstn
glasigsto 2 BDNFe| Waag 2lsl%ir). Con: PBSE Foigh
iz, BH: FddE

(4) A= EGCGZ} CREBY| Ql4tstof u]x]= &t
cAMP response element binding(CREB)7} &/d3t=]™ BDNF &4
Ato] wdo] Z7tgtct. olo] w&® EGCGZF CREBY &Adsto] o
O] X]=A] &QIstAL SH-SY5Y 0| 1= EGCGE 1AIZF & KA 2]
st vpitela A S 3027t A2]sto] QlitetE]= CREBY 42 A2
gsto2 EAsiict. 1 Aut, 1= EGCGo|| ©fsto] CREBO QIAt

7} sEEe F7I5hs S SIstAri(139)

sEO
F=

Hz02
EGCG (uM)

Nor Con B 1 10 25
p-CREB {43kDa) | s s o s ame S

CREB (43kDa) | s s S s . s

B-actin (42kDa) | pe—— e— — — G —

12138 Effect of high purity EGCG on phosphorylation of CREB
in SH-SY5Y cell lines. SH-SY5Y AlGA|xLFof 14% EGCGE
soHz AP S "X & H.0.5 (70 uM) 30& &<t A2]sh
Aot dAteE CREBe] a2 JAdEFo = E75HT. Nor: Hp0,
Solotx] oFe AAE, Con: H,0;, Folgt txe, F7: FHUEE.
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1k EGCGY AXsHZ) 7 &5l g in vivo (RHE2) 871

A7 Y

YESE AIS

4y S22 o] 233 (Eum-seong, Korea)olA] 653 43
C57/BL6 UL9-4(19-22 g)& 2ol AU S22 4E FW

A DPARS B AFREA AT 4 dEs oAt dyEEe
AtgAlo] SHHA &= 23+1°C2 Y51 Zof 12A4]7t

(light-darkcycle)?] g7golA 747t A-SAI71 & AFo| AFEol
B ool =8 A3

Fol712t 9 &9 44
A= EGCGY AARA LTS 710z Adess FATY 40
mg/kgS FTEE= A5t 247 20 mg/kgd] &% AtolE FO
20 mg/kget 60 mg/kgll HEE AASIAT. FA7IH2 Fof TiA
Fo= 657 19 18] PR sP7|& 519
fof 229 +&5 % RA
ofA] EGCGE 20, 40, 60 mg/kgl] ==& 657t 0 19 1
£of sttt EGCGx PBSO| &35t on] FJFofst= Ala
D5 200 plof oz ghxoitt g2 5745 200 pl¥ ofd
TLEOch FHAEEL AR SZRA NEALL R GHZE
150 mg/kg?] w=2 637t td FF1EHstdTh AY S5 U0
+ scopolamine 1 mg/kgE H4F0I5t0 7] P45 FEsIFL
SO Y-Ul2 A, oA, 2aa 25
3 l EZ AXSIT. JSHAE Fof oh3
Al

29| 18 5% § duiaAe Lo

ne,
o
N

ful

ro
> on
ba)

o
ol o
o

o>
o
-+

Mo oX rr

Lo

=)

L2 Eol 5 30%

o2 AR &AZ
5

A7 BEE &

n9£
ol

=
=
Act.

Y-0]2 A3 (Y-maze test)
Zx7lo|xdo] 10x40x15 cmQl 2 37}7F YA 2ol 120° =S

OJ2EE Hojglt 0|22 BRIl AN AFHAL 4 5=

uju

- 133 -



T @ ooy oy LA L T G To o
N ol n K - o mo JJoTm PN — TU o mu T m_ue 3 PR X
T o= o< = ol 0 W 3 B A o= 2 &% oo B N - u-o T
o B Wz ® T o X EWETX
- — 9 W TH o nr PO oy TR vl VT O o i
() K K g o — K W
R S o K W T oy W Koom KoK g X ]
B¢ of Mo mo X3 X o, 5% g0 O B W o g N S @ N o
I @ AN — W2 v —_— A
LT RLE W I I I
~ ~) o 3 oK m .A_l ‘Ul BE L o__.: il q an O_ < _L _K_._ B = O_n_ B B
SOmr i I =) A ol o ol rir K o o 1 i Thy
— To [ L0 8% o UT.: =T B L . Sy O
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M_.‘_ o W o & 3 i JJ e L T Bo— B e o w ® o o o m_@
— = @ R H oo 22N e i © . X
% oF mroRU & o = ok K koo v N T~ B~ <=1
FHE R o, & N 5o pomodbde BT £S5 g B Y
$orow NE L L maEG®ESTawTET ) g2 E g o
A ) miﬂ%%%ﬂu%ﬂmﬂ%a‘ﬂ g o K
% - R 2 CON I ° = RC oM
_W_ = Ei._ “omr .l 3 o KO ‘m_._._d Uk =~ ol NV mv_,ﬂ ~ N m._,_ T o 2 o__._ﬁ_ L Ho
— = 3 S ~ & o X Th — = 1], [
1< "o e % o ] =18 T of = 55 M
R T T B - T TR R TR
T A — o ., wo BE o T o B o o AU oGy X ox =t 3
= H NS > ol &L Yo ok o ~ A o =r
i T oo = KT <~ ©O| o o & — o O =
of M o X A~ X 7SI ~ ., o X S o) o I
Pl b 2E BhmoRELT g0~ B SR R
e —
N I - e R i TR BN - SR . Wz & g
%ﬂmmﬂ:_oﬁﬁﬂo amauiﬂm_ﬁmi__o:%ﬂgojﬂmw@m S o R g ©
o 2 o @ 5 O R X @ol o T 0 oy T Ko 5
pu - g 3T B = uld ol 25 R A T T <+ Loy T
1 ~ q m ~ ! ] _._._._ T B T e = = B% B O
O = o= o T or — N\ Y RV = U o) 2 <| U
T o 8% o o o O ol r =) o|J o o Klo -~
T oo e 2oy T Yo o gr & oo up o TTogr mowp © R T 4o TR
o Mo W & U R o Pk ome <o Ul TR R S I N
— —_ =
L0 O N

Fod

[

%]

LS|
=

HEH 1.5 cm YA

o] 10 cm, =0]7} 20 cm?l 43
(@) N
ES

L.
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Seto g sholgl &~ Qe s shlth

AAEEY Ed2 X5 AT 44412 19 18] AAsHIT 4
22 7oz ARHo 2 =1 platformo] =01 AFEHS A|Q]5t
X= FEAR st 24¥g5=0] £¥& AAGEES sttt #/17|7t
SQtoll= 180% & AdEE0] platforma A =% AR4dS otk
= 5o AZF Qo platformg AMA] X5tH, platform& Aro} 7t
AL Gl 3 platform oAl 15%37F 27 5t9ich

p
(L) 2% ERYoE platforme 35014 HAT 5 50|20 AHEH
o] FrleRE £9e StEE ston AY £Bo Y5 ude
JtHlet e 90& =0 =alsty sE8A me T2(SMART 3.0, Panlab

A
S|
S.I., Barcelona, Spain)©. 2 3Jz=& EAM5I%

>
o%
off
L

oA sfjufd S Ealstil protease inhibitor cocktail
o] mx3t=l RIPA buffer 150 pl& Y1 =2notEAl7|(sonicator)S 0]
sto] SofjAlZiTE A M-S 12,000 rpmOoflA] 2027t 4°CoflA LA+

&
2 F J5dnts Al ol29] Ald2 3.3.3.% FAsHA At
o}

(1) Y-u]2 Al¥ (Y-maze test)
(7h A= EGCC7E ddes=0A AR 7Hddl DAl dd= HUst
IAF Y-0|2 AlFES $3885t%0h 1= EGCGE C57BL/6 OF-20]
20, 40, 60 mg/kg=2 6537t A5 3St H scopolaminez® QlX]Atof
2 QA7 H Y-Ol2o4 Adsgo] ehlE: 35S Hristict

(W) Y-0l29] 7} B2 NZoplu Solrh WAYE
(spontaneous alternation)s &3l Q1A]=HS F7ist Z2xf
scopolamineg Foigh a2 ol vls HEYYS

=

o =

WA 2 QAT §F @ 20, 40 mg/kgo] 1%
A
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oo
53
]

(o]
[aw]
1

[
L}
1

T

Nomal Control gty 20

Spontaneous alternation (%)
S
L]
1

fan]

EGCG (mg/kg)

12139, Effect of high purity EGCG on spontaneous
alternation of Y-maze test in scopolamine-induced memory
deficit animal model of C57BL/6 mouse. 115% EGCGES 657t
d+5Folgt C57BL/6 OFf-A0f scopolamines =74F0{5t0] QX
53 Follg gt Y-U]2AIRS 523 £3sigint. Y-0]29]
% B2 Soltt Sad sl 2 S28 axHoz @ ¥
ol Soizt 8149] u]§S S5 WABEHS Folch. #p<0.05
vs. Normal. Normal; A4+, Control; scolpolamineg &gt Of
2, G FEdU R (150 mg/ks).

(2) 2=3)oA] (Passive avoidance test)
(7h 1= EGCG7E AdE=0A AR5 Aol vixle &= &es
1At 5 AFES 886ttt 1w EGCGE C57BL/6 0R-A0
20, 40, 60 mg/kg= 6537t FHEogt § S E]
27} ehdol Sop7ial %

_l

scopolamine@ QlX KOOH§ Ourx]7] =
AR o5 mriA| KARE AZFS FFote] AR5 WIS
o}.

(th 1 23 ARolE fug AHETe Fazol v YAz Soi
o 71X R|AE= AJ7to] QoA og I ZtAshe Zo] WA ),
S 125 EGOGE Fofgh o -
s Alzto] GojMo 2 Ao} Q5o jHE L Zo] WAEQL

o (2740

- 136 -



300 -

250 -
200 +
150 - HHH#
100 -
50 A
0 4

Normal ‘ Contral ‘ chy

Latency time (sec)

*x
*&
20 ‘ 40 ‘ 60

EGCG (mg/kg)

12140. Effect of high purity EGCG on passive avoidance test
in scopolamine-induced memory deficit animal model of
C57BL/6 mouse. 11+% EGCGE 657t 45 $t C57BL/6 UL
0] 280 AXN HA7|AIEE Fol dA o] oigh 712Z A5
t}. scopolamines =74F0I5t0 QA5 AofE FEst Ads=
o] Ao Foi7t 1R AR o5 WrtR|Y AIt=
ATt ###p<0.001 vs. Normal, **p<0.01 vs. Control. Norm
A Control; scolpolamineS &olst a2+, @Y YRR+
(150 mg/kg).

(3) 22]A £50]ZA|F (Morris water maze test)
Oh 4BEE o15HZ 57
1= BEGCGZE AdaaolA QAR5 7ido Rl g2 &lst

IR B A HE0]2 AFE £330t 114 % EGCGE C57BL/6
E
E

180&21 AAlstgict sizH7F 4 scopolamine© &2

2
ARPolE quret W 25 BRBES AZISIL 905 5o AYSEO
g FFskch (1341
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o : platform

241, Effect of high purity EGCG on movement of morris
water test in scopolamine-induced memory deficit animal
model of C57BL/6 mouse. 1a% EGCGE 657t 71503t
C57BL/6 Utf-20f 43]0f] AX WA fFAlH F81& At &
HE digt 7195 ISR, scopolamined H4FF0{5to] QIX
58 g Lt Ades=0] FHES AT 502004 LE
U+ o]l 5425 0% & Asto 7|55t Ads=2] o573
g2 FAHolY & AR TFste] AAISHAT. Normal: 7g/4d+,
Control; scolpolamines HFost tixa, G AR (150
mg/kg).

) R A pF0]2 ARZH RFOARE

R A pFAGAA sl S3F0] ARE ARZHA tRs
AEE F78sto AAleH S Brieh 2 Aol Hlsh tiEwollA =
SAFol EAfstL AH YA ARRHOl B AlZFo] A st
+ e #ET & G, v 1+& EGCGE 20, 40, 60 mg/kg
Fo T Aol e AREE HRs AIRTo] R oR Frtshs
Zo] WA (1-642)
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1342, Effect of high purity EGCG on quadrant latency

of morris water maze test in scopolamine-induced
memory deficit animal model of C57BL/6 mouse. 115%
EGCGE 653k F4-Foigh C57BL/6 UR-A0] 43]o] AX Z2]jA
LEAE FALS AAJsto] TAR o3t 710} YA
Scopolamme— %”504 st IRl e= Bole #Ee HdE=Cl
ZHE2S AlASH 2F0l20A HEHY = 52 90x &oF WAS
At +FU2E 47H4 IPFE oz Ll F ZSE0] YRS A
w9 AdEs20] HEE A 5745t ﬁxﬂ—?ﬂ*l” oie] =
HE0] HRIgH AFRHO| HE A vl&Z AlLtstt #p<0.05
vs. Normal, *p<O 05 vs. Control. Normal; A4+, Control;

scolpolamines Foish O, G FJOER (150 mg/keg).
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1343, Effect of high purity EGCG on number of platform
crossing of morris water maze test in scopolamine-induced
memory deficit animal model of C57BL/6 mouse. 115%
EGCGE 673F 7503t C57BL/6 nh-20] 48]0 A Leja
FENY BUL Axsto] B gt 7]ole ATt
scopolamineg =7FF0{510] QX5 Aol & FEst AdE
ZHE=S AlASH 2F0l20A HEIY = 5= 90 SO ¢
0} AIZE oo BEo| YRS LT ARERO] Aofe G4
AstF T}, ###p<0.001 vs. Normal, *p<0.05 vs. Control.
Normal; AAr+t, Control: scolpolamineg £t a2+, GH:
iz (150 mg/keg).
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244, Effects of high purity EGCG on productions of
BDNF and 5-HTla in hippocampus of scopolamine-
induced memory deficit C57BL/6 mouse. 11&% EGCG=
677t Eojdt A3l =20] o2 A3t 5 guAe xE5)7
BDNFe} 5-HT1ag] Gl wis}g glasi8sios selsirt

(Oh) &= EGCG7E ¥ x2Ajof|A pCREBY &0l U]X|= 9
n2E EGCO7E HASEO Mol A5 Y BAY GAAE
of Wilo] UA: AFL Tobw] st ABF oA 6559
L BEGCGE Fofstal HxAlS F2let 7 pCREBY Eds
immunofluorescence® =A3st3th. 1 Ay} A2 (Con)oj v]sf
EGCGE Fofsr Ada5=9 aliutoilN &2 ddAS Ustd= pCREB
o] ol F7tske Zlo] #AEI. (2410)

pCREB  Hoest33258
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245, Effects of high purity EGCG on productions of
pCREB in hippocampus of scopolamine-induced memory
deficit C57BL/6 mouse. 115 % EGCGS 65:7F Fojst A
229 g NET § xALYol=g AFsiict Qe
CREBS} Aol @42 Algolo] pCREB: HoMo02 57
St T AIZA| O] S Hoest332582 @AHSHRCY. Tolgirs)
zAR&2fol=x X400 Hlg2 Fstgion] (a}), sfutejele
CAl B9&= X200 89} s =2 WASHATH-S).

(4) 2 a2rFul2 Frte s diet 7199 g7z A

4 3
853 glon] YA ol Brshe WyoR 22 25
-maze test’} H|
EGCG7} 7HA]+=
AX71s 70 &asS B7IstAr QX530 Ashd ddsel@<
AHESHo] BEE7HE AAISHE Y. Ao i1ek EGCGE

Fogh e AgE2ollA A|AAIR o] F7ts)

=
2
o
i
Rl
M
<

DA oA ZE= L et 2 A

2
ol
o
il
Ral
~
H1
=]
>
H
I
@
(@)
Q
=
1
ol
Jo

(o]
i)
lo
Hu
oA
AN
N
ol
o
ol
»
o
rJ
w2
i)

A7) Zlo] Wt 8= Y-u]2 AlFoA 1&E EGCGrE Fof
5 5

WSS GO 2FO2 WS o] Lo

- 142 -



o
o
o
N
12
i)
1
i o
e
Flo
A
>
o,
1o
HT
fol
fol
olr
mjo
ofm
=C|>¥1
v
m
=
FIF
P
|o
hu

529 dlinfg o)A YWHE= BDNFe} 5-HTla THeiAl
o] vralg wWASH At 14 % EGCG7F BDNFO] ®#HadS Z7HA]7] 1
7T A2 Ed2 AAMEA, A8 EHE9
SAlo|tt. N 2EHO] L8AE thgst
subtypeo] Q=] 1 % 9] siufg o] £xsH= 5-HTlax 719 ¥
stgol B4ARl MlZEd 484 subtypeolth. 5-HTla fA1AFS] o]
EGCG7} Mz & tigh d4a4dS 57HIA

7 -
AR52AS HE 5 P 2ol 98 AAFITH

ox.
20}
e

»

A EGCGY IAl&H 7iA o RAAL 29 2789 a2 A=
A

FolstH BDNFQ] o] Z7kohe Zlo] WAE Y. ®3F 14k
EGCG7} BDNFQ] &g xAsh= AARRIAIQI CREBQ] QI4tets 57t
A7l s A 4 Aok Ot 1a% EGCGe AZUAlsA
o TRl CREBO] &/dS x£74sto] BDNFQ| HaS F7MAAC
A QAXsHE M= B2 7L Qe ZAos HHET
LIRS A oI A| 5}

23]
Q
D)
Q
rlr
=
=]

S
>
g

-
)
o2
ol
ol
8
>
ol
>
Hel
1o
-
>

s
oA &/ditae Agol Srtetn 2P TE =Y
of Bl

Z(reactive oxygen

re
-4
=2
>
rr
ik
ox,
|-‘>~
P2

- 143 -



- 144 -



A10E JARAZ)SAA AAHEAE

tst|

L=1
o=

MM

% obd

ol g 2

| %1715

HQEHTEES

e
[=]

1z il

= QAMEHEAIH

SE7H, 9

|Ed, of

Xt
&

S

RNO-CF-EG (Version 1.2)

HECjsn ojmiryst HAZZe|smA YHH MD, PhD

CONFIDENTIAL

nju

2 AH™EAZ 2 Good Clinical Practice (GCP)

o|ty, oj2|xte| 52 8lo| ChAl AGE|ALE SIHE + YUSLICEH

b

ol
(=]
(=]

MNe 7|24

- 145 -



HYE MD, PhD.

MErystn o|teyet H 7| Dtstm A m4 A¥E MD, PhD.

3K

H =
o\ 2|zt

< 89%(Synopsis)

B

}

[

QIX|E7HMoCA-K) 2

S
g R=sMEEES RaYE

| -

s}

2e8|g

gF7H QIR

test),

=
T

12
learning
riet
- 146 -

9
i

=]
=

7h o)

(LR EE R
s

=
=

AAKVisual

o
T

b

.
[=]
[=]
[

= -
[=]

ni

|

Chetm o|abch

7

OIR|7|
siof 4%t b2

=
=

.I

—
Oixle Bge A% et Bluoty Fotoict

a8, My, gelu
2018, 12. 12 ~ 2019. 10. 08

2019.12. 27
EHE -
1% 23
A247]9

[~

L

7He]

X

A7) 2
ZNEIM HEY

Algo|z
HET




2
g

o

1 25
48 Ol HAF (Auditory  continuous  performance  test),
0{7|9 ZA} (Verbal learning test), A|X|ZHEFQIZ|1 ZA} (Visual

working memory test) AE@A  HA(PSS), 22F HI(BDD,

25 HRUUFELAURL BONF), T KB (ASE  BIEE
dx7ls  fBe ot FEIAdRsAEEEY fRY R
RHEds o dFe Bl FIRiC

AAGUT &[5 80 % GIEZDHSENRTE 40 & YOI 40 Y
24d2|d A Al A0l T 60 A oOfael At
2) 7HO|HMAMEN A AHKorean Mini-Mental Status Examination;KMMSE)
uE 7|E A3 25~28 ® ol X}
3) 2 AHHEAYO Chet AMet 4HE E0 A 0ot F,
Aoz HOE ZHsL FOYMLE EFOIEZ MB S At
1) 232 A ZA] AAEs FAFOjel TCH U FH HEO
FA3 B UABEROl SCID(Structured Clinical Interview for DSM-
VUM = 1 Foj2 o X225 AL 22 3 9 oL Xz
we 3p7zo| 9k X
2) 232d gA T3 74E oo €2= HEO|Lt ofE0| A= A
) NRE fote YdHlz ROt 59 L& Td dEEdA,
Wed A, ©S9A, =g7[4, d=Ez=A, d4F % HRI|F,
ME-UA, 2EHA, g5d § 2Y-3YY A, EEAEE S0
sl
Hielo1E 4) =% 42O YNHOZ o3t HTIYS| HHO| UK
5) 232|d AAF & 1 g OJUiof X|7|s H 7[9E JfM pd
O|%E, UY7|ISAE & 392 583 Xt
6) A32ld AA M 1742 ojUjof ME AE2 StAZLL 2 F O[Lfof
YdEdgs o &t
7) 232ld dA & 374E ool Ef QAME A0 FHolsh At
8) A32]d ZA & 3742 oUjof & ANEBAHY Hoiz X}
9) TTHANCEIHANNM Ci20f iFst= 2AUE EOl= A

AST, ALT > A9 ASHX|2| 3 b
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Serum Creatinine > 2.0 mg/dL
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Z7417(380 mg/day, 7IH 7108 F=AFZ22M 260 mg/day)

o -

121212 1%s o AF Z747 (380mg/day, 7}

FEAFZES2EM 0 mg/day)

Al 2t7| Y Y AH(Visual learning test)

2E2|2 21X B7HMoCA-K)

o 2% QBN T

MUY ALp# HAHAuditory continuous performance test)
e o10{7|9 ZAHVerbal learning test)
AMRZEA 7Y HAHVisual workingmemory test)
AEDA HAHPSS)
2235 HZ(BD)
g3 Rl E G YOIRHBDNF)
sHASLR| B (TAS)
¢ 240 ARY ZEIUL Window & SAS Hi& SPSS £ 0]
g5t1, SAEE folE2 P 20| 005 DUz HFA
c}.
¢ T2 IMA] 22O K07t A=AE Helshy| ot dE2
Chi-Square test [ Fisher's exact test @t Independent t-test
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¢ REd 24/Ed 24
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20 % %o g 9
AE Adverse Event
ALP A‘I.i(ﬂélimr;e..-wl;ﬁols.phatase
ALT Alanine Transaminase
ANCOVA Analysis of covariance
AST Aspartate Transaminase
BDI Beck Depression Inventory
BDNF Bralnderlved ‘ﬁeurotr;k;hic factor
BMI Body Mass Index
BUN Blood Urea Nitrogen
RF Case Report Form
Gamma-GT Gamma-glutamyl transferase
GCP Good Clinical Practice
ICH International Conference on Harmonization
D Identification
IRB Instltutlonal Review Board
T Intention-to-treat
K-MMSE Korean Mini-Mental Status Examination
MoCA-K Korean Version of the Montreal Cognitive Assessment
No Number
0T1C Ovél:-mf‘l'.le-counter
NOAEL No Observed Adverse Effect Level
PP Per Protocol
PSS Perceived stress scale
RBC Red Blood Cell
SAE Serious Adverse Event
TAS Total antioxidant status
WBC White Blood Cell
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=M} EfETt 42
oEps|ARi0)9l2 | - O|MBLE0| CHE 7ted U YRIEM &2 FFEe=

(Definitely related) A0l 7[QIetCtl EEEE B9
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7. AR

11 74T IHEBAE Hof Ag

2 OHHEAYY SE2E APLNR +£80%, 30% EYES 133 FR2E APUAL 4
£ 56¥02, § 10232 MAUNMENY A7UYR7 MASIME HEHo2 BEH & A3

Bts & &

oz My TREINYALN 02

.u.

Hee 76%HS oz Ry W/

Table 1. SE8% I AS

80240

P 248 AjSB9ICHTable 1, Figure 1).

HA ALARIE MEECH

i M R s

SNES ALY AR (Per Protocol Set)
g 2802 YUY T4AE

=R IEES MRS A

(Test group) (Placebo group) (Total)
F9Eg 2 0 2
4231%= =8 1 1 2
T 3 1 4
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Assessed for eligibility

Excluded (n=22)

v

* Not meetina inclusion criteria

Randomized (n=80)

I

A 4

Allocated to Test group (n=40) Allocated to Placebo group (n=40)
+Received allocated intervention (n=40) +Received allocated intervention (n=40)
+Did not receive allocated intervention Allocation +Did not receive allocated intervention
(n=0) (n=0)
h h 4
Completed follow-up (n=38) Completed follow-up (n=40)
Did not complete follow-up (n=2) Did not complete follow-up (n=0)
-Withdrew consent (n=2) Follow-Up
A 4 Y
Included in primary analysed (n=37) Included in primary analysed (n=39)
- Protocol violation (n=1) f - Protocol violation (n=1)
- Discontinued intervention (n=2) Analysis - Discontinued intervention (n=0)
- Serious Adverse Event (n=0) - Serious Adverse Event (n=0)
- Lack of compliance (n=0) - Lack of compliance (n=0)

Figure 1. 17T} Fof AEj
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7.2 ACAR} oISty HH 5
= AHHEAFY HOSHY & 18] 0l NYENES SEF HTUEN &
Qo= Qs FEE MBI, APOXIel AiAch
ALk
232d A FH AFCHYA 80Ol B HE270.66+4.664 0|2, HH
S9BoR T 7t "o oy 9 NY 2xof EAFCE vt Ko7t §f
B MP2 157.98+7.87 cm, HFT2613319.20 kg, B HEHA|+

Yo 1319141259

2 Ee AE A

HA GrCieatel &5

=]

7t ol

[

u

ojo
ot

=
T

=

=)

el

HEEX

=

EAXoz

13

ol x0j7h 8l

mmHg, 0]2t7|&d 2 79.03£9.08 mmHg, Wt

el

22 120+498 unit/F, B@ SH2

[

Safetyz 80Y =

OISH HEE Table 20| 25}

oot Aozt g

S CHP>0.05).

HA| HLCHAIRR] K-MMSEE 2655+1.058C2 & M7 7t EA4Xoz

5120134112 JjHIE &

2 g901218, ool

CHP>0.05).

=2459+343 kg/m2, $%7|

7531:10038% 3|2 M%z

CHP>0.05).

(P>0.05).
Olede| ZItE B W TH APHSALS] RESEIEO| H{nX & O|FOF Lt THEHSAIC
Table 2. HFC4AL2| sty 4

= XX =2 (n=40) 2|2 (n=40) HH(n=80) P-value?

H(xt/0) 10(12.5)/30(37.5) 11(13.8)/29(363)  21(26.3)/59(738%)  0.799%

82i(d) 953£2.92 1020292 9.86+2.92 0.304

Ltol () 70.98+4.35 70.35:4.98 70.66+4.66 0552

SFE(unit/F) 1.36+£5.58 1.03+4.35 1.20+4.98 0.768

B 012741/ day) 0.25+1.58 0.00£0.00 013:1.12 0323

27|82 (mmHg) 13293+11.72 130.90+13.48 131.91+£12.59 0476

0/£H7| & 2HmmHa) 79.25+8.97 78.809.30 79.03+9.08 0.826

EE ] 74.45+10.70 76.18+937 75.31+10.03 0.445

A em) 157.35+8.21 158604757 157984787 0.481

HE (kg) 60.55:9.61 6211881 61.33:9.20 0.454

HIZ 2|2 (kg/m?) 2449376 2470310 24.59+343 0793

K-MMSE 26.58+1.06 26.53+106 26.55+1.05 0.834

falues are presented as mean + SD or number (percentage)
! Analyzed by chi-square test
! Analyzed by independent t-test
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e

H>

OIMERAHSHEC| HAARO tsiof of WSO ATCHARIL S OIHEEA
of Holge Wi WD £SEE HOSYCL BAUS ofajet 2Tt
HH dFe HE
*=S (%) = x100
gFstodor g HE +
HZ9o| £ £25 (compliance)= O 98% O|A0|YO, 2% DS gigiLt.
UF T 249 =8+ IEF=AFHIUFES 0 ASZUAM A0|7H g UCHP>0.05).
Table 3. ®ACY4XIO| =2 & (Compliance)
sNFE=Z (h=37) et (n=39) A (n=76) P-value?
Haelor 2 HE
ST s e 41124133 40744183 40.93+1.61 0306
{Prescriptions)
M;t‘g. HE A
HH _ 12 = 40914238 4031+2.02 40604221 0.241
(Total intakes)
225 (%) 98.08+3.88 98.05£2.99 98074343 0.838

Compliance was calculated by total intakes by prescriptions.
Values are presented as mean £ SD

UAnalyzed by independent t-test
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74 AF|ERt dEET A

7.41 Ho|3l W3

YA 7), INLRMHIFR YOSHENE YNSIFOD, LTS Table

40 2t ARACt

N F - HHLRFE S AOINY WIS DY 21 S5 YSON M U % 43T

SAHCE Fofst X0[7 YUACHP>0.05).
Table 4. ANFSNHSHE 43 B - 43 125 3 N0l g

SHAEFED =30 YT (n=39)
I
Baseline 12 week Change value - Baseline 12 week Change value M

HHkeal) 147866142216 141882248142 -39.841550.87 0520 140475438548 137897141246 2578152180 0753 0784
2l 25095475 68 2363727158 235649243 0154 24065£55.97 2401447173 -051£8731 0871 0283
|tk 27132¢1217 21821915 05042105 0886 21 45£1546 249411441 -251+1879 0410 0513
ELE) 53.20417.93 56.82:25.40 3614269 0420 513641887 49571908 -173+2470 0654 0385
HojdR(g) 2025:7.80 20802713 0651852 0645 19.10+6.07 17882809 1224936 0422 0387
H|EFD] Afug RE) B0173+41345 70312:41447 -98 61460256 0326 70474445043 B5048£41167 -M26£59236 D571 0747
HEIFH2 El(ug) 4244624241708 3756472235261 -4881543560.13 0410 3806.55£2606.03 328094£236136 525604336454 0335 0563
#|Et9l Diug) 3254362 428707 103:826 0453 2706474 2312263 DADESSE 0657 0378
YIEHT E(mal 11661618 11284536 0391870 0789 11.6947.18 971668 -19849.26 0191 0443
HEFRI Kiug) 23689118055 251171198.06 1429425872 0740 17881214485 14523:11544 3358118436 0262 0355
H|EHCima) 1159245943 987824822 17146657 0128 B9 80+58 50 79664818 -1014+7603 0410 0672
E[0F2limg) 0971046 100040 0031055 0722 093+037 0911035 0024050 0758 0636
el Eetlimg) 084035 083037 -0.1040.47 0187 0824045 0.81£035 001048 0.895 0383
L{oflimag) 12213554 11971573 -0.2527.50 0843 11824553 10471536 -1352678 0.221 0503
H|EE] 86img) 1484061 1432062 005069 0652 131055 1.23£045 0084067 0443 0342
EiHug) 488.34+204.33 45991155 61 2842424249 0480 398 24£155.90 386.79£116.19 ~1145+16461  0.667 0724
HIEH B1Z{ug) ED2£476 609:535 0074655 0,346 837992 5301601 -307£1159 0.106 0152
22| AHE (mg) 23103118944 20749216336 -1354+20384 0487 16959414368 2134821002 4389427114 0318 0226

Values are presented as mean + SD
U Analyzed by paired t-test between baseline and 12 week in each group
2 Analyzed by independent t-test for change value between groups
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742 MHgE Hal
QIHHEAY HO 7|7t 50 ALY AES] MAZEEE HIISH7| 2o 1A &E(dF H) 34

g7 125 )0 dHES ZAE MR, 24 21 TableSt| 2Of5HRILCT.

ojstey, X H - 48 12F %

Jhu
>
=t
fot
ofn
1]
=}
=}
ml
R
rir
>
njo
1o

MHZEC = MET value/t =25

UHESES Bt 20 A[EERE W7 "o ol 43 12F 2 YL RsAFEECL

o [ [=}

m

QoF 7t BAXCo2 Qo|st A0|7t 219CHAP>0.05).

Table 5. AHHBAUESHE 44 H - 43 12F ¥ UNESY g

SHFFET (0=37) HYE (n=39)
lm:
Baseline 12 week Change value A Baseline 12 week Change value A
MET value
3408:86+3907 07 3228654383565 180224434005 0802 3064104356054 33405143007 09 2764112602 84 0511 0577

(minfweek)

Values are presented as mean £ SD
Y Analyzed by paired t-test between baseline and 12 week in each group
2 Analyzed by independent t-test for change value between groups
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7ad 7t Wty 2EES 018310 EMotE If 0l MEEM FEI AR=IE LiE
2 7 UEE ANHEAY AZM T2t AHHEAGS 2R FTUHEAL 5 AN &8

(Per Protocol Set) 762 F RMjMCE 2

ock

2o
==

H+
M

LA SDE HojLh= HOoHE

Gh

O[fK|2 HQIstd FMSHACE 8t FHHOZ TT2 245

81 fu4d Ertanel HA o 24

FRACE QX 7|sHA B 7IMKIE Hlieh 21F MoCA-KETE OfM FHE[ZIn

b OIX|Z|S AR 7IHA| B4 HIE Table 60] R

oot

g1t

[

AZ8 259+0608, 9ofF 285:043H02 S MIF 7t EAXMO=Z 208 0|7t ULt

(P=0.040).

Table 6. Q1X| 7| = HAF 7|HX|(baseline) |1

SXFEEN=37) etz (n=39) TH (n=76) P-value?
CNT Visual_learning_test_Al 849+2.36 9.36+2.24 893+233 0.103
CNT_Visual_learning_test A2 9.46+£194 9.82+183 9.64=1.88 0.407
CNT Visual_learning_test_A3 9.86+1.96 995£1.97 9912195 0.853
CNT Visual_learning test A4 10112195 10642178 1038+1.88 0.218
CNT_Visual_learning_test_AS 10434169 10.4642.02 10454186 0946
CNT_Visual_learning_test_Recognition 10142167 10182175 10162170 0910
Visual_working_memory_test HE L 27121449 32.74%17.23 30.0016,10 0.129
Visual_working_memory_test 2HEIHE T 1797+16.29 2081+19.03 1943+1769 0488
Visual_working_memory_test_Reactiontime 631.57+111.96 6118147800 6214348591 0373
CNT_VLT_AL 4.46+1.66 5.28+197 4.88:1.86 0.054
CNT VLT A2 7148202 1648202 1.39:2.02 0.278
CNT_VLT_A3 8.14+193 B7£217 8.46+2.07 0.183
CNT VLT Ad 9.19+2.07 9774213 9492211 0.233
CNT_VLT_AS 9.49+187 9.95+£2.25 9722207 0334
CNT_VLT_B 403157 438168 4212163 0.342
CNT_VLT_A7 792£225 764£332 778:2.84 0.669
CNT_VLT_A_delayed20min 7.27£243 7464299 1372272 0.761
CNT_VLT_X| STy 2l 10.89+2.44 11514233 11214239 0259
CNT VLT AIASEE S5ME 38411816 40.03£12.15 39.24£1037 0.499
CNTVIT ALASZS B 768+163 801£243 7.85:2.07 0499
CNT VLT learningSlopeAS Al 2|8 503160 467£2.13 4842191 0412
CNT_VLT_AS_A20_7| 9 SR & 222+2.10 2494245 2362227 0.607
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MaCh_K_A| 27t deia 338£1.01 3461112 342:1.06 0.735
MoCA_K_0f %I 222£0:92 2314086 2.26+0.88 0.655
MaoCA_K_F2/g 508x101 4904097 409+099 0421
MoCA_K_ 243 2.59£0.60 285+043 272:053 0.040
MaCA_K 42 178+048 1.79+047 1791047 0919
MaCA_K_T| & 5[Af 8 143:126 103116 122312 0147
MoCA K A5 S568£047 5641049 5661048 0.754
MoCA_K Z%8 22.35:294 2218299 22264285 0.801
Auditary continuous performance test EEHE= 1224342339 1243141471 1233941932 0675
Auditory continuous performance test 2EHS4 784£6.52 7.79£7.52 782£7.00 0979
Auditary continuous performance test 2254 1257+2339 10.69+1471 116111932 0675
Auditory continuous performance test Reaction

0.75£0.14 076005 075010 0.676
time
Values are presented as mean + SD or number (percentage)
1 Analyzed by independent t-test
8.111X S&A Wt ZAak: 2X|7|5ZHAHCognitive function test)

A fad B2t AR AX7|sHAS 1A S2(HF H), 34 S2WEA 12F )0 2Al

oo, 24 HIIE Table 7.8 0] RUBCE

AN £8 HRC|AXIZ(Per Protocol Set)ojM % A -

2l & d7T o SAHSEZ Folgh Xo|7H giACt

Visual learning test A3 $H2-2 7|XA| Bt A1t £ MF ¢ 7t

RACh(P=0.012)

AJHo2 ITTZ 2M8H ZI} (Table 8) , H& H

Visual learning test A3 &2 40N A% Mol ] 4F 12F

(P=0002) , & d#= ZH W A= SAH2Z F25H

KA BT Al 7 HAT U SAKH2E [ X027t AUMULH(P=0.014)

1 ¢ OE gS0ME & dFHZ 2 SAHRE Rog
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Table 7. XM BAHEHE ¥ © - 47 12F £ 14 R84 T7I HKPPZ)

SHEESE (=37

A (1=39)

Change Change = A
Baseline 12 week A Baseline 12 week Al
value value
CNT_Visual leaming test Al B49:236 9595177 1113202 0002 8362224 10.00:170 0642232 0083 0354 0758
CNT Visual learning test A2 9464194 9762144 030185 0336 982:183 1023¢180 0412171 0143 0783 03%
CNT Visual leaming test A3 9.86+1.96 995:181 Q082182 0.788 9955197 10792144 0852163 0002 0057 0012
CNT_Visual leaming test A4 10114195 10542179 0432179 0150 10642178 10854169 0212164 0440 0565 0325
CNT_Visual learning test AS 1043169 1081161 0382183 0217 10462202 11432171 0562208 004 0679 0564
CNT_Visual learning
10142167 10142186 000196 1.000 10184175 10674172 0492168 0078 0248 0169
test_Recogpnition
Visual working memory test
271241449 337421767 £62:2083 DORL 327441723 352141525 24841888 0418 0366 0936
L
Visual working memory test_%
174741629 2410£1730 £13420428 208141903 270141733 62022228 0030 0988 0585
YE BEe
Visual  working  memory
6315711196 6154529321 612410916 0735 GLLAL47BO0 6163349249  453:12243  0B13 0€91 0858
test_Reaction time
Verbal Learning Test AL 446¢166 5952219 1494197 0,000 5264197 6182219 090167 0002 0l 0389
Verbal Learning Test A2 7142202 7855217 0812191 0.014 TE4£202 8182230 0542155 amr 0497 o
Verbal Learning Test A3 814193 9038224 0894185 0006 8771217 3562220 0792173 o007 0814 0816
Verbal Learning Test A4 9194207 949:242 0302234 0.445 977:213 10082219 0312191 0320 0%83 0586
Verbal Learning Test AS 948+187 1024=268 0762211 0037 945225 1049216 0542217 0130 0660 0906
Verbal Learning Test B 403:157 4382193 0352184 0.254 436168 4541162 0152173 0581 0631 0862
Verbal Learning Test A6 7924235 903:309 1114271 0017 7641332 8772269 1134298 003 0§% 0843
VLT AZ0(R| 5|4t 7274243 8812285 1542228 0.000 746£299 8:54:282 108:226 0005 0377 0410
VLT REC(X| 2121y 1089+2.44 1108220 0192260 661 11514233 11774206 0261197 0421 0839 033
VLT ALASES Br5A|4Y 38414816 4220:1098 3791838 0003 400341215 24491993 44611013 0ol 0757 0500
VIT AIASE S H A 7816 B44:2.20 0761168 0,009 8011243 8901139 0831205 a0 0757 0500
VLT learningSlopeAS_A1_Bhs
503+166 4302212 0731224 0,056 4671213 4311187 0365242 0361 0492 0792
AE
VLT_AS_A20 7|4 QX & 2224210 143177 0784233 0,049 2492245 185+163 0544259 0203 0867 0259
Auditory continuous
1224342339 129241830 681142235 1243141471 129312841 5000£9.92 Q003 0645 0850
performance test HEE 4
Auditory continuous
7844652 6304763 -15414501 0 7794752 5444611 23595558 0012 0504 0461
performance test @ ¥HE 4
Auditory continuous
125742339 5762830 681182225 166921471 5691641 5000:992 0003 0645 0850
performance test 2274
Auditory continuous
performance  test Reaction 075:0.14 075006 00064013 0747 076005 075005 DOOTE004 0220 0842 0622

time

Values are presented as mean + SD

U Analyzed by paired t-test between baseline and 12 week in each group

o Analyzed by independent t-test for change value between groups
 Analyzed by ANCOVA (baseline as covariate)
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Table 8. AHHGANHEHE HH H - 437 12F = 14 R84 Yohds} (TT2)

e
SAFEET (n=38) o2 (n=40)
. Change ‘ Change & R
Baseline 12 week A Baseline 12 week
value value
CNT_Visual learning test A1 8561240 958:1.75 100£211 0.006 9284228 9954171 068£230 0o7L 0518 0690
CNT_Visual learning test A2 942+193 975:144 0371188 0235 9754186 1013190 038:171 017z 0987 0576
CNT Visual learning test A3 §52+196 947179 Q052180 0858 9484200 1073:148 0854161 0002 0042 0014
CNT Visual learning test A4 10114193 1058178 0472178 a11e 105841 81 10781173 020£162 0440 0480 0878
CNT_Visual learning test_AS 1050172 10.82:159 0322185 0299 10404204 1095:175 085:202 0084 05% 0825
CNT _Visual leamning
10164165 10114184 005419 0869 10134176 10584180 045:168 0.098 0227 018
test_Recognition
Visual working memary test &
272841433 3408:1756 6.80£2057 0048 325041708 351741506 26741868 0372 0355 0938
e
Visual working memary test_&
180711608 M17:1767 £10:2020 0071 202541912 270423711 67942231 0062 0886 0548
TH BYe
Visual working memory fest
63142011044 6263429801  -509110786 0773 GL247TaTRIl 6134019316 093:12296 0962 0813 0707
Reaction time
Verbal Learning Test Al 4454164 5872221 142£198 ooon 5304195 6134219 083171 1004 0158 03%
Verbal Learning Test A2 708202 7874220 0792189 0014 765£199 8154238 050£155 048 0461 0647
Verbal Learning Test A3 8081194 B§F£242 079193 00 2801215 9534218 073177 0013 0878 0740
Verbal Learning Test A4 9114210 9342255 0242234 0537 580:241 1005:217 0255192 0415 0978 0541
Verbal Learning Test A5 9474188 1008:283 066:218 0071 9951222 1050£214 055£215 0113 0827 a900
Verbal Learning Test B 405156 442:193 037:182 0220 438:166 4502162 013:171 DE47 0545 0817
Verbal Learning Test A6 7824231 8892315 1081268 0018 7684328 8801266 113129 0020 0943 0973
VLT A20(%1 21|40 721243 8712287 1502226 0,000 7454295 8554274 110£2.24 (1004 0435 0485
VLT REC(X| Q) 1) 10874241 1103:220 0162257 0707 11434236 11682212 025:194 DAzl 0858 0359
VIT ALASE S Bra A 3813823 4159:1146 3462852 0017 401541202 4435:984 4201023 [I13E] 0728 0440
VIT ALASE S TR 7631165 8321229 0692170 0017 3031240 8874197 0841205 (7] 0728 0840
VLT fearningSlopeAS_A1 57|
4971167 4212216 0763222 004 4651211 4381189 028245 0482 0360 0552
p:d
VLT_AS_A20 7|4 RA| = 275207 137:178 1841233 noaz 2502242 1951181 055£256 0182 0601 4195
Auditory  continuous  performance
1227612316 129244819 §47482204 0078 1243501452 120431834 50751981 0:602 0716 0934
tost HHE:
Auditory  continuous  performance
7714648 6324753 -13954503 0096 7754742 5354606 -240045 52 0:009 0404 0369
test SEEE S
Auditory  continuous  performance
122412316 576:819 64442204 0078 106501452 5581834 50754981 0002 071§ 0934
lest FEI QR4
Auditory  continuous  performance
0754014 076006 00054012 0743 0761045 0755005 -0.00840:04 0177 0522 0670

test Reaclion time

Values are presented as mean + SD,
Y Analyzed by paired t-test between baseline and 12 week in each group
7 Analyzed by independent t-test for change value between groups

¥ Analyzed by ANCOVA (baseline as covariate)

- 199 -



CNT (Computerized Neuro-Cognitive Funcgion Test)

2 UHH AN DRI SAFEEDY TS U7 12F 25 %7 /1A

R
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Hu

IS R=ATFES 20 f12 QX715 Z scorefizte] Xt0|Table 601 A
CNT_ Visual learning test A3 SE0|A #F 123 2 sUFEE20| Hlg] Y20 EAHL

2 folgt X0l LIEFHCHP=0.026).

19 bE g3oM=s 7 HrT 2t SAN2E 7ot Xo|7h GATH,>0.05).

AZEA0 71 A A= working memory2] 2+ ATHEHY ( visual learning test AL, verbal learni

ng test Al) H==0| Z M0 H4lS domain composite score2 A 450 XEHCZE A2

Q07| X EZ O] B3tAUCH

AlZE o] 202X HAA= delaye memory9| 2t ATHEH (visual learning test Recognition

1t verbal learning test REC(R|HI| Q) H=0| Z 2| H4}S domain composite score2

ALsto] 2FTHo = AJZf 010 202X X B2 0|83 ALt

HZIH dz=pd HAE Attention 2 Auditory continuous performance test HEFS s E40

Z M0 WAgIE domain composite score2 | AtS10] EHEZEHOZE HZIM LBl HAL
g A[EZ 0[335tA.
MHF™ ol 91X 7| 5Global cognitive function 2] S™E s ZF 2IX|7|5 Y%K (workingmem

| My

ory, Attention, delaye memory)?| domain composite score®| Ha{tS 0|25t SiLt.
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Table 9. =X} ZEZ L ST M0|2| AX|7|5 Z score 21| AH0|

SNFEET (137) FYZ (n39) -
12 week 12 week

CNT_Visual learning test A1 0102079 0.2940.76 0312
CNT Visual learning test A2 -0.0340.79 0.2240.98 0210
CNT_Visual learning test A3 0.00:£0.92 043+0.73 0.026
CNT_Visual learning test_Ad -0.06£1.00 0122095 0447
CNT_Visual learning test_AS 0.17+080 0.28+0.85 0.575
CNT_Visual learning test_Recognition -0.03£1.06 0.28+0.98 0.200
Visual working memory test HE T 006+103 0144089 0.697
Visual working memory test 28 HELT 017094 0331091 0474
Visual working memory test_Reaction time 0174127 0064119 0.680
Verbal Learning Test Al 034111 0461111 0.643
Verbal Learning Test A2 0.15£1.08 027+114 0,651
Verbal Learning Test A3 012:1.03 037:1.01 0.295
Verbal Learning Test A4 -0.13£1.14 0.14£103 0268
Verbal Learning Test A5 013+1.19 0.24+0.96 0.663
Verbal Learning Test B 0.00£115 0.09+0.96 0.696
Verbal Learning Test A6 042093 0341081 0.699
VLT A20(X| Sz|4) 0.45£095 0.36+0.95 0677
VLT REC(X| &7 21) -0.18£0.95 0.11+0.88 0.163
VLT ATASZESH Sh& A 0.18+0.90 0.37£0.82 0343
VLT AIASZS B 0.18+0.90 0371082 0.343
VLT learningSlopeAS Al SH&XK| & -0.1741.00 -0.1740.88 0.982
VLT A5 A20 7|98 R -043:0.72 -0.224075 0.216
Auditory continuous performance test_QEHE 5 -0.2041.01 -0.31+081 0.588
Auditory continuous performance test £ 254 -0.34:0.56 -0.3420.57 0973
Auditory continuous performance test Reaction

_ -01041.21 -0.1640.99 0.819
time

Attention 0344056 0.34+0.57 0973
Working memory 0.22£096 0371095 0336
Delayed memory 021+103 032+096 0511
Global cognitive function 0.24+092 0.34+0.89 0.267

Values are presented as mean + SD

YAnalyzed by independent t-test for afterl2weeks later between groups
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Table 10. QIX|7| 52| =2t Z-score Zt (PPF)

£-score

Visual learning test_Al -3.69
Warking memory -2.82
Verbla learning Test_Al -1.94
Visual learning test_Recognition (20min} -5.82
Delayed memoary -3.96
Visual learning test_A_delayed 20min -2.09
Auditory continuous performance
-8.04 Attention -8.04
test HHtS 4
Table 11. 2IX|7| 52| =2} Z-score A} ([TTH)
Z-score
Visual learning test_Al -3.69
Woarking memaory -2.85
Verbla leaming Test_Al =201
Visual learning test_Recognition (20min) -5.79
Delayed memory -3.96
Visual learning test__A_delayed 20min -213
Auditory continuous performance test %
-8.36 Attention -8.36
S
Table 12. 2I1X|7| 59| YU+ Z-score A} (PPFH)
Z-score
Visual learning test Al -0.07
Woarking memary -0.01
Verbla learning Test_Al 0.06
Visual learning test_Recognition (20min) -0.06
Delayed memory -0.03
Visual learning test_A_delayed 20min 0.00
Auditory continuous performance test_EEH24 -0.18 Attention -0.18
Table 13. QIX|7| 52| 9| Z-score A} (ITTH)
Z-score
Visual learning test_Al 0.04
Warking memory 0.05
Verbla learning Test_Al 0.06
Visual learning test_Recognition (20min) -0.06
Delayed memory -0.03
Visual learning test__A_delayed 20min 0.00
Auditory continuous performance test_
-0.18 Attention -0.18
g
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8122} &AM M7} Ak AX|7|s HIHHE (MoCA-K)

24 72d B NE 2A7|s B/HHEMoCA-KS 14 Y2 B) 34 L84 12F

)0 SZoielien, 24 Z0E Table 14, 15 0of 293 FICH

A—M =& AFHYXIT(Per Protocol Set)ofA IX|7|5 H7IHE(MoCA-KIE 24T 21,

%75 B7HHE & NGHM fI9zo] 5 T He) dF 125 2 7ot St

T(P=0018), 5 A& 7t H@A| EANOE So|3t 0|7} YD (P=0.046), 7|HX|E 2X

o5t0f HluotRE W= 7T 78 FAXH X0[7h SACHP=0.024).

FIHHLZ T 24t 21} (Tablel2 #1) , CIX7|5 YL & AGBHoM 20| 4

4o

F Aol Ho) 4F 12F 2 ROUSHA S7131210(P=0.018), ¥FT 2t H|D MM SAHLE

FotA Aol7t A= Be(P=0.046)0/RA2H, 7| B Aldls & YFT ¢ SAXHRE

2o0|3t %}0|7} QIRICHP=0.024).

1 2| G gRME 5 dFZ 2t SAH2E Rt 0|7t GRACHAP>0.05).

Table 14. QIHIHBAIHEHE M7 H - ¥F 12F F MoCA-K HI}(PPZ)

SRFEEET (0=37) H%Z (n=39)
Change ! Change P A
Baseline 12 week A Baseline 12 week A

value value
A B7hA ey 338:101 3.30£1.22 -008:112 066l  346:112 362+127 0.15£111 0393 0361 0276
g 222:092 222:008 0.00+0.67 1000 2312086 2364074 005056 0570 0717 0565
Zolg 508+1.01 524:098 016+080 D225  490:097 497+114 008£113 0674 0707 0438
2Ly 259:0.60 276+043 016055 0083 285:043 2874034 0.03£049 0744 0256 0603
EXSE 178:048 151+0.69 027:077 0039 179:047 172056 -0.08£0.58 0412 0218 0156
K|z Aty 143126 1.70£158 0.27+166 0329 103:ll6 149£155 046129 0032 0576 0945
X|he 5.68:047 5.57+0.60 011£074 0378 5642049 5.82+0.39 018045 0018 0046 0024
=3 2235+294 2246368 0112284 0818 22184299  2305:349 0.87:263 0045 0227 0240

Values are presented as mean + SD
! Analyzed by paired t-test between baseline and 12 week in each group
4 Analyzed by independent t-test for change value between groups

% Analyzed by ANCOVA (baseline as covariate)
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=
Table 15. AXHEAEEME U7 © - HF 12F £ MoCA-K (ITTZ £4)
SHFEEET (n=38) AL (n=40)
A f=
) Change Change
Baseline 12 week A Baseline 12 week =
value value
NFIad
337:100 329:121 -008:110 0661  348:111 360£126 013:111 0482 0419 0307
E|
E=TE 2242091 224:097 000066 1000 233:086 235£074 003058 0785 0858 0706
Fo| 5,08£1.00 5.24£097 0.16£0.79 0.225 490£0.9 498£1.12 008112 0674 D708 0438
ot 2582060 276+043 018056 0051 283:045 2884033 005050 0534 0270 0560
=M 179047 153£0:69 026:076 0032 180:046 1704056 0104059 0291 0292 0222
Kl A 145125 171£1.56 0.26+164 0.329 1.00£1.15 145£1.55 0454128 0032 0575 0988
= 5682047 558£0.60 -011:073 D378  565:048 583:038 0184045 0018 0046 0024
=y 22374250 2250364 0.13£2.80 0.774 22184295 2298348 0804263 0.06: 0.281 0.301

Values are presented as mean + SD

' Analyzed by paired t-test between baseline and 12 week in each group

% Analyzed by independent t-test for change value between groups

# Analyzed by ANCOVA (baseline as covariate)

8.132% %4 HJ Zik €35 BDNF, TAS / PSS(AEH AZA) BDIRESHE) Hg
28 854 Bt X|EO HZ BDNF, TAS 2 Adz2|d SE(HF H) 3k L4243 12F )0
2o, BN ANIE Table 16, 170] 24s}9iCt.
43 M- M3 12F £ ¥Z BONF TAS Hi3iE Hlwe Al & M3HE 7t EANeR {9
B k0|7 QS CHAP>0.05).
FHoz T 4o ZIME & Y72 ¢t SAFLE |OlFH X0|7F GACTHP>0.05).
28 S84 I} KB PSS(AEFAZHAD, BDIRES HE)2 A3z W (HF H), 3%
SEWH 12F )0 FHSIA2Y, 24 ZAF Table 18, 190] 29f5HACt.
ME H . M3 12F  PSS(AEHAZAY, BDILEZ XME) BSE Hms Z & M3
& SAHLZ Koot 0|7t AR CHP>0.05).
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2740R MTZ 248 ZMONE & 432

4 SAHCE Folot Ao[7t g

Table 16. QIHMEAHEHE M3 H - M3 125 3 ISHAZAHE} ( PPR )

CHP>0.05)

SAEEEN=37)

994N=39)

moop
Baseline 12 week Change value A Baseline 12 week Change value a
BDNFfpgmel 2006705239801 21011024725.063 81056940062 354 0z 24012 16646083 B41 2341100146122 960 -G01.095 2568645 152 0790 0.548
TAS{total
antigxdant) 0042014 88014 (TR 008 098014 0474015 0024010 0281 D384 0.403
{mmaliL)
Values are presented as mean + SD
U Analyzed by paired t-test between baseline and 12 week in each group
2 Analyzed by independent t-test for change value between groups
# Analyzed by ANCOVA(baseline as covariate)
= % . A = & ° 24
Table 17. QIHHEAREHE 4F H - ¥ 12F = ASFAZQHE} (ITTZ )
ENFEEET (N=39) Fl% (N=40)
A =
Baseline 12 week Change value (o Baseline 12 week Change value A
BONF(pg/
278939694 5168.530 219850924 4714.39 -G14 B76£4058343 017 24054 800£6011 381 23410 72626043951 -544.07342550.029 0118 o 247
)
TAS ftotal
antioxdant Da5:014 089014 0pa+011 ooy 055+014 8974015 D0ze010 [IEE) 0344 0339
)

Values are presented as mean + SD

Y Analyzed by paired t-test between baseline and 12 week in each group

2 Analyzed by independent t-test for change value between groups
% Analyzed by ANCOVA(baseline as covariate)

Table 18. AHYEAHEHE U5 © - 43 12F £ PSS(AEHAHA), BD(SESHE) H (PP2)

SAESER (1=37)

HYT =39

o =
Baseline 12 week Change value A Baseline 12 week Change valug A
PSSEY 1519+4.63 15704447 051+4.71 0.512 16694532 16052514 0644444 0373 0.275 0611
BDIZH 9654514 10274727 062+597 0530 12214875 10744922 -146+8.28 0.277 0214 0449

Values are presented as mean + SD

 Analyzed by paired t-test between baseline and 12 week in each group

2 Analyzed by independent t-test for change value between groups
 Analyzed by ANCOVA(baseline as covariate)
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Table 19. QIHMBAHBHE HF M - 45 12F ¥ PSS(AE XA, BDILEFTHE) He} (TTR)

ENFEET (=38 flofa (n=40)
Change Change g
Baseline 12 week = Baseline 12 week =
value value
pssEH 152914 61 15761443 0471465 0534 16.705.25 1605+5.08 -06514.38 0354 0276 0592
BDIEH 9.53£512 10714767 11846.83 0.292 12034871 1063+9.13 -140+8.18 0286 0135 0309

Values are presented as mean + SD
Y Analyzed by paired t-test between baseline and 12 week in each group
? Analyzed by independent t-test for change value between groups

* Analyzed by ANCOVA(baseline as covariate)
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Table 200 Q959 Al

(P>0.05)

Table 20. OJAMEIS U I

9.1 0|

pvalue!

=80)

b
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18| (n

=40)
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[NE]
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3

(n=40)

i
g
Hfu
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=

5(6.3%) 1000
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3(7.5%)

2(5.0%)

Values are presented as number (percentage).
Y Analyzed by Chi-square test or Fisher's exact test,
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i1}
Be 1]
oC
o
Ao
B

3RGZ0| HAIBIRSH, £4 Z1tE Table2l, 220 RO{6HAL.

HF T 43 12 F 3 JCZARE ZAL Zato| BistE HoD} HIPYSE (Table 21) &7|SHRICE =
HEZEZ0 M= WBC Creatinine, Specific gravity 2 M 23t LIHX| S20A So|03k Kf0[7} 92c
L},  ge2ojAl  WBC, Hb, Creatinine, Cholesterol, HDL  Cholesterol, LDL-C,  PH-
UA, Nitrite_UA, Urobilinogen_UA, Bilirubin_UA, Occult_blood_UA & M| Q|3+ LIHX| ZHEUM Fol0j8 &
07} A& & + ULk

Table 220 A2 20|, creatinine0| /%2 L{OIA HF HEL 43 12F = {USHH St}
QI(P=0000), 5 NHR 7H HZA| EAXOZ 20/8 Ko7} UKOLKP=0.002), KK

2 Lo 2o HHRl 20jvt gl Hetal THESERIC

FEHAC[E AA 25 SN AIZEXT Ml To| Bof €5 1257 = FHHIIER=

AFEST AT 2 SATOZ QOB AOI7 YAOK(P005), YuHoz

Table 21. QIHHEAHERE 43 H - M¥ 12F 3 FEZAMQS ZA 21 WY A/HHEY

=HEFRT SRS
o AEtn=29) A& {n=37) AP n=41) A E{n=41)
ues & &
Sl o
B ek HEe value! ko HgE g HEe value
Jb.}
x10
WBC 48~108 2 17 P 4 0430 20 Fi 25 16 0659
e
%1009
RBC 47-51 2 37 1 3% 0000 4 37 4 37 0.000
pe
Hb g/d 13-18 2 17 18 19 1000 7 14 23 18 0.188
Het % 42-52 7 32 5 32 o000 9 2 6 35 0000
x10%/
Platelat 130 ~ 450 7 z 35 2 0.000 40 1 40 1 0.000
pe
ALP WL 45-129 39 0 36 1 0.000 38 3 3 4 0.000
gamma_GT UL 12473 1 8 33 4 0.000 31 10 32 9 0001
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SHEEET gz
=i A (n=39) ME{n=37) AH{n=41) MF{n=41)
Hape P 4
# 2
BY B4 HEY et N HEE 34 HEY vl
)\C’#

AST WAL 12~33 34 5 34 3 0.000 38 3 37 4 0.000
ALT UL 5~35 38 1 7 0 0.000 38 3 39 2 0.000
Total bilirubin mg/dl 02-12 35 4 33 4 0.000 40 1" 39 2 0.000
Total Protein g/dL 6.7-83 37 2 3l 6 0.000 33 8 29 12 0.001
Albumin g/dl 35-53 39 Q 37 0 41 0 41 0
BUN mg/d| B8~23 34 5 31 6 0.000 40 1 39 Z 0.000
Creatinine mgidl - 0.7~17 20 19 12 25 0.281 17 24 23 18 1.000
Cholesteral mg/dl ~200 2 i} 29 8 0.003 27 14 25 16 0108
Triglyceride mg/dl ~200 37 2 36 1 0.000 39 2 38 3 0.000
HDL Cholesterol mg/dl  415-673 28 11 29 8 0.006 27 14 26 15 0.081
LDL-C mg/dl 0~140 0 39 0 37 0 a1 0 41
Glucose(serum) mag/dl 74~106 35 4 3l 6 0.000 37 4 23 8 0.000
cK UL 46-171 33 6 29 8 0.000 37 4 4 7 0.000
LD (Lactate

UL 218-472 32 7 2 10 0,001 34 T 31 10 {.000
dehydrogenase)
Specific gravity E 1.005 ~1.030 39 a 37 0 39 2 40 1 0.006
pH_UA - 45 ~80 38 L 37 0 0.000 41 0 41 0
WBC_UA E ~Negative 32 7 26 11 0.001 30 11 30 11 0.004
Nitrite_UA - ~Negative 38 1 37 ] 0.000 41 0 41 0
Protein_UA E ~Negative 38 1 37 0 0.000 37 4 38 3 0.000
Glucase_UA ~Negative 38 1 35 2 0.000 40 1 39 2 0.000
Ketone_body_UA - ~Negative 36 3 35 2 0.000 38 3 38 3 0.000
Urobilinogen_UA ~trace 19 20 3 34 0,000 41 0 41 0
Bilirubin_UA & ~MNegative 38 1 a7 0 0.000 41 a 41 o
Occult_blood_UA - ~Negative 30 9 28 9 0003 25 16 29 12 0072
CRP Mg/L ~5 38 1 32 5 0.000 39 2 39 2 0.000

Values are presented as number

Y Analyzed by McNemar test
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Table 22. QIHHEAYEHE A3 H - 43 12F & NCHAMAY AN ZapHs)

" SHFEET (0=35) AYZ (n=40)

[

Change Change P
g 9o Baseline 12 week P Baseline 12 week p
value value

WEL i ABaliE 5271141 5661779 035181 0143 498+102 5071130 003088 0505 03449
RBC il a4 4234031 4141037 009£016 2001 4321031 4244034 008019 Do0E 0876
Hb will L 13174106 1286125 0312058 4001 13431095 1304£180 079056 {002 Q888
He s wE BN BESH A4S 00 BF2E  BBLE MR 00 0
Pkt W mew DUT0A DRI SIBMTOT 00 MBS0 ZISMSTES A0S 0AM 0%
AP oooww TIRMISHL MMAISE DTS 0L BMNIS% BTN RNE M 3R
gma M mA RZAWD RAREE 008 06 MO DM 010 0a0 0
b wooomn o RLSH BWEE  ONM0l O BSSE METH  NsR B 050
ALT it bl Py J 76000 Q134703 0903 72584756 667541951 0301932 oood 0929
Total_bilirubin gl UgH (0.841034 0821032 0024021 0615 DRLL0 24 0811026 0004020 095 07l
Total Protein (3 il 7142031 BRI 03140728 0000 EOR+0 37 6794034 (11940 26 Q000 0062
Albumin il 11 4434021 4361021 008014 0001 4381016 4344018 00410116 D164 01%0
BN Wb TS 165558 Q0T 08B BMAIL 61N 03 0SB 00l
Crtine oo 094034 0R0B QOLOM OS2 070N 07016 0008 OB 002
Cholesteral gl n 183573383 1830613847 04713 080 186583610 184354367 77842665 pov3 4119
Toeid  me ISR DIRAIN QUL 038 LIS LGB 05RO 0%
HOL Cholestere! gl LB SEA221152 G4R7:1047 BRLEIR 0110 530341533 531841581 075619 0448 1438
oL ww IIRRR IMEID 2T 04 IS UGG UMTB 05 028
Glucoss il el 964241511 0B 1122245 168:1159 0% 853342339 975342941 JED:1T 4 0362 0740
K it 11T 1016324334 1174247593 157906758 Q158 106.10441.28 1163815966 1026844876 0190 0679
Lo hiL A4 43427020 4313246351 908+49 67 0267 4159546388 4794548225 135044668 Q0is [B86
Spedfic gravity 1m-10 124000 1024000 000001 0171 1024001 1024001 0004000 0514 013
bHLUA s g B6EM OMALN 089 GMEOD  6140% 006 010 0483
(P W 1004203 WA LGS 0B LG 07U DX 0603 00
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9.4 BYYE

Of WE 00 SPOEAAES BHER(EH7IEY o278y, YHHE S,
4 ZIIE Table23 0 294t
TN RsAFESCY AYTUM 57|20 o7, Yo+ & dFe T
Aoz Qo3 0|7 YACHP>0.05).
UNHOZ 907t Yt ORI YOO, WA 2 SATOR R Ko7} Y
1 CH(P>0.05).
Table 23. UHMBNEEHE 43 ¥ - 44 12F 3 FHAUE ¥y
SAFEETn=3T) HETin=39 s
Tima*
Baseline 12 week Chanoe value P Baseling 12 week Change valug m m Time Group
graup
SEIEY 125544123 0
13308:9.82 75441186 0000 1260041387 12800114 22 20011431 0388 0.000 D433 0117
(mmHg) 3 1
ol 0.64
734141023 71221873 3811946 onis 73791308 T8.641301 2831896 Q004 D155 el
(mmHg} !
LU st
75224995 7489945 -03241097 03858 804 #1171 TE28£1015 4132817 0003 0037 008s 0174
B

Values are presented as mean + SD

U Analyzed by paired t-test between baseline and 12 week in each group

4 Analyzed by independent t-test for change value between groups

 Analyzed by three way repeated measure ANOVA
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9.5 7|t OHHA B B2

9.5.1 MY AZ X|E H3}

UHAS XE BAE 2329 YT T), 34 BEWA 12F :)o dAsteiad,

ZIHE Table240| 99f5}%Lt

HHAS g5 STAUM Al

BHE g Ao vla) g5 12F

-
[=]
T

7t T

k-

o
™

24
=52

20t YU 7+ EAHOZ Q93 X7 YAST(P005), Y4HOE ojn] Yk HstE g

Table 24. QIHHMEAHEHE N3 ® . M¥ 125 & MHHZ X|HE(Body Mass Index, BMI) 3}

SH£2230-37) 821 20=30 i
a Tima*
Baseline 12 wesk Change value p Baseline 12 wesk Change value 4 Time Group
aroup
HEKa) 6002:967  60.32:969 030131 0176 621615+892 6177181887 -0394150 0209 0807 0400 0o?
BMIfkg/m’) 441+387  M53:380 012:054 0182 2471284314 245538307 D16+ 76 0198 164 0807 0841 0,069

Values are presented as mean + SD

Y Analyzed by paired t-test between baseline and 12 week in each group

3 Analyzed by independent t-test for change value between groups

¥ Analyzed by two way repeated measure ANOVA
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[

=}

1X]7]

o]
[

.
=

T

Al & Visual learning test A3 20| J7|XA| H

o g3 F 0 A 127

Al st

=

8 8%

—

FH

L utof| et MF IR 7|5 HAL MoCA-K, &F BDNF, TASS ad E7tet

(Per Protocol Set)C2M, ST EESH NS =X7IH 7I=E S22

A HQIEo T,
(Safety Set)O| Qi Lt
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795

7t

1o+
K-

| 12

K-
R3]

A

OlM A Mo Hlzy

=
ol
of

k

=]
=

A

|

rE

BDNF, TAS / PSS (

=
=)

=0.014)
HT (MoCAK, &
- 213 -

Ch(P

b7t

{ 21, elx7ls W7t

i ANUE SAH22 FoISH X072} RUKACHP
IS

Hoz FolgtA i



HAD , BDIR 2T HE) e QX7 7= & 920N RGHoAl 5 Hof B3 43

Ato|7H Q9T

F

AR Fofeh

3w 4 HRA &

HI(P=0.018), &

7tst

=
=]

125 & Rolsp

0.024).

Kol glRALHP

0.046), 7|HX|2 &

(P=

HHE B KYANN AGR0| M3 HO| Hls 43

=
[=2r=1

FIIOR T 243 Z1, X))

0.018), &= 7F [ Alo= SAHLZ Fol5hA Ko7t Ue

St (P=

7t

=
o

12% & |

0.046)0|A 2, Z|HA] 2H Ao

3 ¢

0.024).

| 12 & &Z BDNF, TAS / PSS(AEFAZA,

40| 7} 919iCHP>0.05).

St

.
o

BDIP BT HE) HeolM & HHE 2 SAHCZ {9

b XHO|7} S1QICHP>0.05).

. MOl FeE A

Kir

B0

2 74 Al FHET

= H¥e

%

O AFXFR (Per Protocol Set) 76

o

ol

I H2s ZHMET value)oj

A017h GlOjA], AT AHE0]

-
ot

T I IAHRE /e

oAl

ot

1ot MMEs=7E = Alg 2ot 0|

Jl

EHES dFlet TR 80

-
[=]
[=}

o

B(Safetym)E 22 0f

E
=]

it & 189 AFeAoA

O0(P50.05), X

#et £ AO[7F YRAC

o] =
A

iz Zto <lOj

x
4%

Z 2nME T

4%

chgAtelel FAtet &

(P>0.05).

- 214 -



THSAMHNM FHHZ D FsRFES 125 472 AL

=1

)4

HEA] BOA 71|

-
o

- 215 -



(1] SHH. &t=9 AEIXE. SHE, 2003.

(2] 8t25, %A=(2011). MILXIO:=Clol QIXIZ0N A& Q01 J|=22038 35X, 18:317-

(3] EA=XF(2010). NHSHXSNE-M12: T & B

[4] Kim, G. B. (1998). Prospect and situation of elderly dementia. The Korean Nurse,
37, 16-24.

(5] Hwang, Rahl- Lim, Ji Young- Lee, Young W hee. A Comparison of the Factors

Influencing the Life Satisfaction of the Elderly According to their Cognitive
Impairment Level. J Korean Acad Nurs Vol .39 No.5, 622-631.

[6] Matthews A et al. Interventions for nausea and vomiting in early pregnancy. The
Cochrane Database Syst Rev (2014)

[7] Viljoen E et al. A systematic review and meta—analysis of the effect and safety of
ginger in the treatment of pregnancy-associated nausea and vomiting. Nutrition
Journal (2014)

[8] Kashefi F et al. Comparison of the effect of ginger and zinc sulfate on primary
dysmenorrhea: a placebo-controlled randomized trial. Pain Manag Nurs (2014)

[9] Park YH. Won EX. Son DJ. 2002. Effect of pH on the stability of green tea catechin
s. J Fd Hyg Safety 17: 117-123.

[10] Nakabayashi T, Ina K, Sakata K. 1994. Chemistry and function of green, black and
oolong tea. Kogagu Press, Kawasaki, Japan. P. 20-51.

[11] Ahmad N, Feyes DK, Nieminen AL, Agarwal R, Mukhtar H. 1997. Green tea constituent
epigallocatechin-3-gal late and induction of apoptosis and cell cycle arrest in hum

an carcinoma cells. J Natl Cancer Inst 89: 1881-1886.

[12] Feyes AL, Nieminen R, Ahmad NO. 1997. Green tea constituent epigallocatechin-3-ga
|Ilate and induction of apoptosis and cell cycle arrest in human carcinoma cells. J
ournal of the National of the Cancer Institute 89: 1881-1886.

[13] Park SK, Kim TI, Lee WK, Park HK, Hong JT, Combination of Green Tea Extract and
L-Theanine Alleviates Electric Foot Shock Induced Stress by Modulati

Neurotransmitters in Mice, J. Pharm. Soc. Korea, Vol. 53, No. 5, 2009

[14] Yuk DY, Kim TI, Park SG, Park HK, Yoon YK, Hong JT, Improvement of Memory

Impairment by L-Theanine Through Inhibition of Acetylcholinesterase Activityin
Mice, J. Pharm. Soc. Korea 2007, vol.51, no.6, pp. 409-414

[15] Kim TI, Yuk DY, Park SK, Park HK, Yoon YK, Hong JT. Improvement of Memory

Impairment of Green Tea Extract/L-Theanine Through Inhibition of Secreta:
Activity and Cell Death In Vivo, J. Pharm. Soc. Korea 384~393 (2008) Vol. 52, No5

- 216 -



Product : 21 1B R=RI=ES Protocol No. : RNO-CF-EG

(16] Park SK, Jung IC, Lee WK, Lee YS, Park HK, Go HJ, Kim K, Lim NK, Hong JT, Ly SV,
Rho SS. A combination of green tea extract and [-theanine improves memory and

attention in subjects with mild cognitive impairment: a double-blind placeho-
controlled study. J Med Food. 2011 Apr:14(4):334-43,

[17] Scholey A, Oowney LA, Ciorciari J, Pipingas A, Nolidin K, Finn M, Wines M,
Catchlove S, Terrens A, Barlow €, Gordon L, Stough C. Acute neurocognitive effects
of epigallocatechin gal late (EGCG). Appetite. 2012 Apr:58(2):767-70.

(18] Ide K, Yamada H, Takuma N, Kawasaki Y, Harada S, Nakase J, Ukawa Y, Sagesaka YN.
Effects of green tea consumption on cognitive dysfunction in an elderly
population: a randomized placebo-controlled study. Nutr J. 2018 May 4:15(1):49,

[19] Okello EJ, Abadi M, Abadi SA. Effects of green and black tea consumption on
brain wave activities in healthy volunteers as measured by a simplified
Electroencephalogran  (EEG): A feasibility study. 11. Nutr Neurosci. 2016
Jun; 18(5) : 196-205.

[20] Wightman EL, Haskell CF, Forster JS, Veasey RC, Kennedy D0. Epigallocatechin
gallate, cerebral blood flow parameters, cognitive performance and mood in healthy
humans: a double-blind, placebo-controlled,  crossover investigation. Hum
Psychopharmacol . 2012 Mar;27(2):177-86.

[21] Kazuki Ide, Hiroshi Yamada, Norikata Takuma, Mijong Park, Noriko Wakamiya, Junpei

Nakase, Yuuichi Ukawa, Yuko M. Sagesaka, Green Tea Consumption Affects Cognitive
Oysfunction in the Elderly: A Pilot Study, Nutrients 2014, 6, 4032-4042

[22] Stephanie R. Rainey-Smith, Belinda M. Brown, Hamid R. Sohrabi, Tejal

Shah, Kathryn G. Goozee, Veer B. Gupta, Ralph N. Martins, Curcumin and cognition:
a randomised, placebo-controlled, double-blind study of community-dwelling older

adults, British Journal of Nutrition (2016) 115(12) 2106-2113

[23] Lee YH, Song JY. A Study of the Reliability and the Validity of the BDI, SDS, and
WMPI-D Scales, Korean Journal of Clinical Psychology, 1991.5, 98-

- 217 -



A11d 1714 2AFDEA Y EGCG 1&H HALAA]

L AFoRtAx A7 54F IANBYLR SAFEE

7V A x7| =

(1) YAF : 52K Camellia sinensis, Thea sinensis) <

@) Az - A7 (Do dARE & B FHEFTH £3= =), 29

22 FF F A3t Alzstoor &

Q) 7sd (T AFADY FF - M-S 200 mg/g o) sk S
ojof 3k 7HHZ1e o m &= 7}E)1(-)-epigallocatechin, EGC), |22 =

718 21249 o) E((-)-epigallocatechin gallate, EGCG), il 7}e]121

((-)-epicatechin, EC) ¥ |97} 7172-#) o] E((-)-epicatechin gallate,
ECO) §AIFoZ 3tsly 4714 71Ezlo] 25 ERlsofok & tiuh

FAE A9 1A FHES B 31T Bas o

. 4

(D A% 279 AEg FujE 7FAH o]m].o]H 7t glojof 3
(2 7}ez)

b 954 AF - BAF o

(h HFAZE - TAZF 80 120%

(3) 7} 21(mg/kg) : 50,000 ©]3}

(4) Z+F-grl(mg/kg) : 50.0 o]sHEA NS ARES %)

G dWgFT - =4

o HEAEe 8
D 7154 W& : AsAAT Fa - EF

== =~ [}
= T AUe

2 dLAHAF

i

g 2~H]

fit
)
2
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bl
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do
o

FHI 024 0.3~1.0 g [0 322 7}8) 7128 o) E((-)-epigallocatechin

gallate, EGCG) 300 mg ©]3}]
Q) AH Al FYAH
(7h oldo], d4ki 2 FREE
(b ko] JAY oekE &
(th 7Helo] hfrEol Qo] =
) A = AHE A
(mh 74 lS FHr3E A Fo AdF ol Fog A
(Bh) oAt T A AHE TSt HETEY} AEE A
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2. EGCG 1 { =AIAAE TN ZER SAFEE=2

7} EGCG a3 S+ E(EGTE) &AlE /N %7](2015.10) 2] 2FA] 2]
darol wet JHEJAF £ Fa A7HAE AFsil ey 2017d
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(O AR HESHAIY O Mas HESY $ o
&k

1 SN
FRND A8

2Rey
wAEEE

3. §o| U8

SAFEEE 0860 HAVISAE QY 1Y S0 o
WO A ZRLICE X5} PUP S EE0] DAHE MY
lEME ZIEo HelgA 22 =@y

JE DA S AEERE U ELAEL ?E W A2
-60 BEMEIY fan], ChEs] HE2E 30| 4380 2
auch

1) HEXNE

(1) A= ;= AHCamellia sinensis, Thea sinensis) 2l

(2) MEQY &2 ()2 FYEE B £ SRS are22e;
ﬁ%%ﬁﬁ EEh, E=40jER F=8 5 oasto] &=sto
(3) Al iE s B2 B2 P ZIE 200 myglg
Ol BiEdta Qofor B FiE| 712 of o) 2 27pe| FI(-)-
epigallocatechin, BGC), Of 1| 285 #HEf 71 220 0] ={{-)-
epigallocatechin gallate, EGCG), of ] 7| B 21({-)-epicatechin,
EC) S ofl T e 71 2t 0] E{(-)-epicatechin gallate, ECG) ¥
AZom gitstn] 4215 2tEZl0] 25 Selslofof #. cf
B EFBHEL| 5 470K FEHTIE 2% 20W fes B
=

2 4

(1) def : G YElat SHO|E PHAI0 0]0|&#8228;0|3 2t
alojof @

(2) el T

Zh 2" ME : BT oy

(L = EHE -« A 29| 80 ~120%

(3) 7|1 €/(mg/kg) : 50,000 0|}

(@) EFE 0 (marskg) : 500 OfSHEMOIEE ALBEH H2)
(5) & - B Y

T, M| SxpmERe A4M HEE2Y X ade ag e
THE ChEa Fauchoteie] A MESF U K EYE
HE & AtEs 21WAtE .

1) Hz=aH
M AEEZH (2) 3, AR, ABHIE (3) X2
2Hmglg) (4) T (%)

I 5 = E{Gamellia sinensis) ¢ EGCG 40~50 mg/g
100%

i

FElEs Y @(esc, chr) B TR & 90-110 mg/g
38%

L
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@5l

K2 o

R e
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E s

EH s a B(H20)- 2240 BHEA) VS 2l 170~230 mg/g
18%

B, MEEA) YtteS

|

Ol il/s 2 O & =44 Al (Diaion HP-20) 820~980 ma/g
7.6%

| AR0eE(8d S 8

HIEY 2AesH

HE EGCGOH #7972 940-980 . mg/fy 5.1%
FHUEMYEW

) X E R
THME EGC Caffenine EC EGCG ECG total eateching
Hi-&(%) 0.01~1.0 0~01 (01~1.0 95 0~98.0 0,1~50 <100

E

(1) -4 : DRl Melnt @n|E a0l ojol.o|H2 212
(2) FHEf Flime/g) ; 950 O]4)

{3) 18] Piimgdlg) @ BE

{4) THE-B0(mg/lkag) : 8.0 O|SH MRS ALESIYon &)
=7 E4 opskeh

(5 CHE R S

ASPSIAMA, Skt AR U4 T SMHOSEEAS S
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