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<Y EFEE>
T4+ GFHP-1800S

<EAE AU ALED>

T4 PX225DKR

717184

.

2. BB+ A FEEFE JHEIE RTHEE, KA AR AW D)
7k 8

&3, A AR 43 S Curcumin, 2+ 5 Hesperidin
(1) Curcumin %

O ZF&q] A=
#5% Curcumin 10 mgs Fste] 10 mL &&F&d2=A0] Wil Methanol® F#3] =<l
¥ A3t 1,000 ppm FF=AAS A2t FEdNe 4o gEgAe &
@ A& Ax

filo

2
off
Mr
1
ob
32
oo



AA QAB(AXE) 1 g& AYsHA gof 50 mL &FZ gt~ 33| Methanol 50 mL&E

=
ggate] 607 25T FES T F

Aoz 3

@ 7171x4
- A=V
-z 9
- & X :35TC
- % % : 1 mL/min
- FUF 110 uL
- o5
- A AIZE ¢ 20min
- Ak

4g3lo] 0.45 ym PTFE filter® o] 3}8}aL, o] A&

: PDA Detactor (5434 425 nm)
: ZORBAX Eclipse XDB Z©o| 250%4.6mml.D, 5um

© 2% Acetic acid (in 45% ACN)

AAol CurcuminsE (ug/mL) * FAA HZH3 (mL)

Curcumin A% (mg/g) =

(2) Hesperidin A%

O 2E&q9 A=

F &% Hesperidin 10 mg= F3ke] 10 mL &&=l ¥al, Methanol

1 5 g8&3te 1,000 ppm EFHH S AFstal, xFdNES

& oY 3l
@ 7171=4
- =7
-z
- % % :1 mL/min
- FY% 10 uL
- ol54 ¢ A - ACN

B - DW
(A:B=20":80)

- EAA17F ¢ 25min
A

AHA A=(g) * 1000 (ng/mg)

F83)

2 5
8 43te] EE Ao 3

: PDA Detactor (433 280 nm)
& : Shiseido Capell pak MGII o] 250%4.6mml.D, 5um

A Mol Hesperidins %= (ug/mL) * AN HFEHY (mL)

Hesperidin A % (mg/g) =

W}, Az

(1) 73 948 = Curcumin

AA A (g) * 1000 (ng/mg)

B A 3}

RUNS =1

- 7F3to] XA E2Q Curcumins

g Ak 2.99 mg/gel A¥E HEHNS
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Curcumin ¥ +%
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5

1.01209

50

5039729

Fl
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i

urcumin / 16.304 / 8655353

PDA Multi 1 425nm,4nm|

min

o
ol

mALU

urcumin /16,080 / 5039729

PDA Multi 1 425nm, 4nm|

3

(2) A

- A2 A FAE-2] Hesperidins

AN B+ Hesperidin ¥4 A3}

-
Ehea

hEs

A3t 6.76 mg/ge] AH=E YERIAS

Hesperidin

==Z. 3L
AL T

0.01045

100

177151

#74

0.50739

100

589626

6.76
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70:30

LFERH L

=

2A % Curcumin ¥4 4
=

‘1

A
Q4

1
(1:1), Z3H20%F3)+ 52K

D 715 A

A3} 0.67 mg/ge] A}

710l 2. %




Curcumin X% 0.0073 100 11355804 -
&+ A
. 1.00136 100 724752 0.67
FEEF=AD)
mAU
§ PDA Multi 1 425nm,4nm)|
' 8
500 E
E%%— 250
[
0 5 10 15 20

min

mAU

7.5

5.0+

2.5

Curcumin / 161056

PDA Multi 1 425nm,4nm|

20
min

h 171% A 24 = Hesperidin

- 715 R A

3t A3} 9.13 mg/ge] 23}

=]
24

ZE!

R+ A FEESED) 5 A A2 Hesperidine
=
=

e S

Hesperidin 3%+ 0.01045 100 1578562 -
e+ At
o 0.50353 100 1451014 9.13
FE<%=0:1D)
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A3} 1.23 mg/ge 23}
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3 PDA Multi 1 425nm,4nm|
2
1 g
500 T=
c
] £
3
2
S
o
IF % 3L
AL T —_
0
T T T
0 5 10 15 20
min
mAU -
] Q PDA Multi 1 425nm,4nm
X
1 (2]
125 8
1 E
100 E
L ] 3
&+ A 75
==& &5 . ]
FEEFEOD 50
25 5 =
< 2
] |9 E
0]
T J T

0 5 10

15

S
o

min

h 719949 A
- 7198 A A
3 A3 0.59 mg/ge A}

2 A % Hesperidin #41 A3}
B+ 52 FEETE9:]D) T TR A FAAES
=
=

e

Hesperiding

Hesperidin %% 0.01045 100 1578562 -
A A
o 0.50323 100 79446 0.59
TEZEEOGOD
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T | 71548 95 = o
ud_ H:_—:'__—‘- }B]‘E‘ 71—52@ 10{:1 }1\;1]‘1147]?:%]:
shed Ews 5 T S
99| Bumrara HHE:;%‘%@] EEE E T 2uddonr 2~5¢
s (Z o)Az 1.6~4.0 g)
Seske | 2EYaR Qg 1 g | T TV FREiERA 150 mg
30 E‘E‘H% ﬂ'oﬂ E‘%% % z'\_ 9‘}]\% (C’ELWL/:li’]-Zﬂ?l(a&—caseln)(f91_100)2
24 2.7~4.1 mg)
AJAIE 1>
Hl 1] A A 3=
2 15.0%
Ae 3.0%
A7 2.0%

B} QPR E 5.0%

AR 48.0%

St E 9w 1Y 17.0%

ZFEA YR Ao} =E2E 10.0%

<AAIF 2>

]

A A

2 45.0%

A 3.0%

2a 2.0%

B} @ 7HA R 5.0%
A=k 29.0%
eS| Y 10.0%

ZFEAYO R A0l EE 6.0%
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<AAFE 3>

2 34.0%

A 3.0%

2F 2.0%

B9 2 7bdE 3.0%

224 48.0%

THELST 1T 0.0%
TtEA el A R EE 10.0%

2 47.0%

A" 3.5%

2w 1.0%

B @7k 5.0%

el 25.0%
ZHEST Y 8.5%

ZtEA Yol A oL EE 10.0%

T Ede FFEY FHFS SAHs7] st deAd EEQd EaAxERd
(phosphomolybdic acid)¥} ¥H&-3te] A AS Yelll= AS o83 =3 dy 2 (Folin
Deinis)¥ (AOAC., Association of official analytical chemists, Offical methods of
analysis. 15th ed., Washington DC. Cd 8-35 (1990))& 4& W slo] njAAgaEs 2
Alate. 28 2= 10 mg/mL=E A o, 352 20 Lol S5 80 uL 3 7}sto
&3talar, 20 Lo Z2H-AZE A2k (Folin—-Ciocalteu reagent)S H7}slict. &3
° S 7% NayCos 140 uLE #7tste] Shaol A 1A 7HsF A4 813
) S 838k, 750 nmollA FFEE SAHSG o XFEEEE At
(gallic acid, Al72vhit, 7]=9)< 0 pg/mLFH 100 pg/mL $5= EF4FAE 2/d st
o] &3t w. 7 AR FFEw At dig e (gallic acid equivalent (ug/ml))2.
2 ALbstar, A3 ARSIl

(2) 249 & SR o= e =4
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10 mg/mL= ZAstg o K gl 1 mloj
e
o 59 1

2.4 mL&
L

S ol g SA4HL Hygxe 5 (Moreno MI et al, J Ethnopharmacol
Conparison of the free radical-scavenging activity of propolis from several
regions of Argentina., 71:109-114(2000))¢] WHE o] &39S, 7 249 FE==52
= & THT 4mls ¥ ¥ 5% otE YEH
Abete] &3k s. E3er §, Aol A 617t vk
$ A3 ALF ] (aluminium chloride) 0.3 mL2 1 M 48U EF (sodium
2 7}8Fe]  microplate spectrophotometer (Epoch
Winooski, VT, USA)E AF&3te] 510 nmollA SFEE S
= 5 L &
HE FHe| otk A
H‘H?_]j

(sodium nitrate) &< 0.3 mL
T

10 mg/mL=

=z = >~
o I
o] ¥HEE Z45e 1 23
=

S A
T&=d-2 7 X (catechin, AlZ2vhik, ¥=9)E 0 pg/mLY-E 100 pg/m

X
hydroxide)

s (Re R et al,,
el ;\]e,e_ o] guﬁo]

BioTek Instruments, Inc
2 5}0:1 o
T8 TFEAY AS g, 7 A
& (Catechm equivalent (ug/mL)) S 2 AAFale] F315 L
(3) &A1 DPPH &tz &A%5 Al¥
DPPH (a, a-diphenyl-B-picrylhydrazyl) 2tt]Zrol] st AAH A
(Bllis MS et al., Nature, Antioxidant determination by the use of stable free
radicals. 181:1199-1200(1958))¢l we} Al sl . 2t &Ae] FEE2
zZA s o, =55 20 pLell 100 L DPPH &9 380 pLE 7hsle] oA g0
2 30%-7F ¥F2-A171 3 microplate spectrophotometerE AF£3Fe] 515 nmoll A &3 %=
= SAsR S, g E=7 2+ EGCG (Epigallocatechin gallate, Al ZZvhit, v]=)S A&}
Row, AAE T v A osto] ALAFedS
DPPH radical scavenging activity = (1— A;::::l) x 100
(4) &A1 ABTS &tz &A% AlY
ABTS (2,2’ -azino-bis)(3—-ethlybenzothiazoline-6-sulphnoic acid) #+tjZtol] sl A A
Free Radical Biol Med 26: 1231-1237(1999))°l uw}e} A]¢
. 7 mM ABTS Q12+F (potassium phosphate) &21oll 7 mM ABTS (A]Z1u}iil,
10 mg/mL= ZA|sR o ABTS+ i)z g
&} 11 microplate spectrophotometerZ AR&-3}¢
THTE HxTos

O
]5.1)9} 2.45 mM I35 (potassium persulfate)S 70:1% 834 A ABTS+ #ojzt
[e) i

S R
SHS A0, 2 A FEES
390 ulLol ZF 24 F=E 10 uyLs 2 =3
o] 734 nmol A FFEE SASG . & AT
shal, thel Aoz fod AATS YEEE e
ABTS radical scavenging activity = (1— A“”""le) X 100
control
(5) A A
B oAe o] Ayl BAe SPSS (Statistical package for social science version 25.0
Chicago, USA)EA T2 1S A18519 3 Ao A3 Ay
HZF (meankSD) = FA|8FF S, A 1H 7H Hlu+= one-way ANOVAE &
JS Duncan® U574 (Duncan's multiple
32 (#%40.05)

SPSS Inc

T3
8 Falstgon, 1F kel BAL Fol4
stel AFAHL A

range test)S ©o]-&
L, ]iﬁéﬂr
F Eode S 54 A9
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Fig 1. Total phenolic compounds of Curcuma longa L. and Citrus junos of extracts. Different

letters in a column are statistically different Duncan multiple range test (p<0.05)
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Fig 2. Total flavonoid contents of Curcuma longa L. and Citrus junos of extracts. Different

letters in a column are statistically different Duncan multiple range test (p<0.05)

R0l E= n vitro 9T

=
o

0

def A gojA Al

o

% 27

20T A FE=(YE) 9]

o
T

EFE5(CW)

[}

1/} A

_45_



(3) DPPH gtz

o
Y
olr
>,
jacdl
it}
B=)

[*%]
L

=}

25
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15
10
5
1]

Vitamin C

L
L=

DPPH radical scavenging activity (%o)

Final concentration : Sample 125 ug/mL
Vit C 12.5 ug'mL

Fig 3. DPPH radical scavenging activities of Curcuma longa L. and Citrus junos of extracts.

Different letters in a column are statistically different Duncan multiple range test (p<0.05)

DPPH et 2 £A%S @852 S48t /by nAoR AL
Brge Bedg ma 9ot FastAs sl HH waS
o Wbt Gt we) Hrok

70 a

|

CW CE YW YE Vitamin C

ABTS radical scavenging activity (%o)
— (5] Lad $= Lh
o 9o o o o o
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I
]

Final concentration : Sample : 62_3ug/mL
Vit. C 2 Sug'mlL

Fig 4. ABTS radical scavenging activities of Curcuma longa L. and Citrus junos of extracts.

Different letters in a column are statistically different Duncan multiple range test (p<0.05)
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A= 8. 2y Fibsle & DPPHSE ABTSE &8 + W Aladtes & o ¥ed 4
=2 48 F A

Fig 4= A 89 ABTS &z A2A5S &3t 2319, fFAEFEE(YW)o] 7 #&
FAE o atte FA20%FAFEE(YE)O] %S 43 FEEE5S f4 325

=l Hla] ABTS =@tdZ &7so] iAoz yaks

7-2. A%, A ddFE=2] HepG2 AEE ©183 in vitro 31715 W &4 87}
H
H

oo gto)] AFgE 7FE HepG2 Al ¥+ American Type Culture Collection (ATCC,
Manassas, VA, USA)o A F43}e] A3 S. ATCCol A Fuf 3k HepG2 Al ¥+ 10%
FBS % 1% penicilling ¥F3F Minimum Essential Media (MEM)2- 37T, 5% CO, %
Ao A st om A7 80% AE DREA A vikate] ARESHA 5

2) AX 54

HoAqtel] AFE-3F 8t -2} FEE0] HepG2 A XA HAS zH=x] el 94
ME EA4 H7ME APsLE S HepG2AEE 24 well plateo] 4] 1X10° cell/well® &
sto] Zsbat f Ak =5 (0, 100, 200, 300, 400, 500 pug/mL ) FE= 24X7F 228t
S AMIZ S H A PBSE A2 3 TS XTTE A& st 2417 ok v A 7] 1L 3=
450 nmell A A8 =

(3) AAF A ¢
E A A HepG2 Mo FEES 2441 A sl 1 Ak (oleic acid:palmitic
acid=2:1)& 2417t &<t FE523 37 Agste] As FAAA Al A8, A
WA 1% bovine serum albumin (BSA)S X3$HsH MEMel| o] AF831S] <

(4) AlZY ROS = =4
Apikell ol AW AE ROS7Y 43, A G FEE, 4% 20%T4 FE==
A E FEEe T FEEY Adel s b
~dichlorofluorescein diacetate (DCF-DA)E ©]-&3 ==
T 24well platedll Al 1x10° cell/well® &F3to] 24412t 7 723, fA}
100, 150, 200 pg/mL )3} 23 20%+4 F==3 4 & FEES
100, 150, 200 pg/mL ) == 24A17F A 8]3}3 a1, 1 mM
AWAES A AL PBSE Al # & thd DCF-DAE 30®7F A 2ldte] 3% % excitation
485 nm, emission 530 nmolA SH st S

B) AZY F=AAAY = =A
AEAkel]l s Mz APE AL o] A 1A ddFEE, A 2078 T

Y FAEFEES TS FEE9 Agd 9& #HErt A g

AdipoRed™ Assay Kit (Lonza, Walkersville, MD)E& A}&23}lo] 3= 32151492

HepG2 A= 24 well plateo| Al 1X10° cell/well®d &5-5Fo] 24413 7 43, fAF &

o

F== (60, 100, 150, 200 pg/mL )3 743} 20%+74 FE==24 4 & =55
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%% (50, 100, 150, 200 pg/mL ) X2 2447 A28k, 1 mM AgAHS 24411
gotls. Aabe AlAskaL PBS®E AlH 3 v Adipored AloFa A 2lste] 1023k

AMA]71aL, PBSE AH 3 o5 FF % excitation 485 nm, emission 530 nmo A 54
]

2k ARE A o] A, A ddFEE, A 2074

F=EY 74 = —;F%%% =3 F==9] Aol o W3kt A=A Fler] Sl

Oil red OA2F& AF&3te] 3 =S 2835, Oil red OA %R =3 6:49] HIEE 4]
o] g A7 3s}e] /\}%‘3}9}%. HepG2 A ¥+= 24 well plateo] 4] 1x10° cell/well® #

Fate] 24A1F H A, A ddFZE(50, 100, 150, 200 pg/mL )3 3 20%578

FEEY A = %—%%—% E3het F+E%(50, 100, 150, 200 png/mL ) F==2 2443k
A2k aL, 1 mM A HAbS 24413F A2kl A akE AlA skl PBS= A2 3 o
A LoA 10% formalin®® 3087F TAANZRES. AE7F Aol H AL 3Helsta,
formaline Al A8t PBSZ A2 3kol5. Oil red O €9 1A1ZF 5k Aol A s}
3 =2 29 AlAsar dnl A (Leica DMil; Leica Microsystems, Wetzlar, Germany) 2.
2 AMRS Al [sopropanol® 30 ¢t Oil red O £4E 8FA174 53 %= 510 nm
NN SAsEA =

(7) A A=
2 g Ay} #4]2 SPSS (Statistical package for social science version 25.0,
SPSS Inc., Chicago, USA)EA T 2135 AFESI 11 28 e] S0 Ayt 3
HEEFHA (meantSD)E EAISH . A¥ 17 7He] ¥l & one-way ANOVAE &
3 &elstion, 15 7o EAA FY4HLS Duncan® Y5714 (Duncan's multiple
range test)S ©o]&3to] AL AA S AAEIA S (p < 0.05)

SRR EE]
(D AESY A
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Fig 5. Cyototoxicity of Curcuma longa L. water and 20% ethanol extract. Data
express the mean + S.D. Different asterisk in a column are statistically different

Duncan multiple range test (p<0.05)
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Fig 5= Hep G2 celldlA 73 ddFEE U3k M54 239, 24 well plate©l
1X10° cell/well® 538 HepG2el Z&EFEES 0, 100, 200, 300, 400, 500 p
g/mL 9] &% 24A|3¢
300, 400 pg/mL &

Fujekste] AxsdS SAs8S. AFEFEE04 0, 100, 200,

sol A folu)dk 2ko) 7t iz, 500 pg/mL FEANA 5A4S B
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Fig 6. Cyototoxicity of Citrus junos water and 20% ethanol extract. Data express the mean

+ S.D. Different letters in a column are statistically different student' t—test (p<0.05)
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i, 400, 500 pg/mL FZdA 5SS HAL FAEFEES 20%TA4FEEC] BT

300 pg/mLelA A4S Holx ¢rol 300 pg/mL &% ofolA 43S WPl =
(2) M W ROS I 54 A7

7h % ddFE=9 Aol mE Ax W ROS 34 54 23t

_49_



[
=1
=

200

il

CWid CWL00 CW130 CW200 CON FFA CE30 CEW00 CEL50 CE200

o
=

...,.
=
=1

(=0
=

Intracellular KOS lewelf™h (COMN)

Intracellular FOS lewoli™ CON)
=

=]

1

Fig 7. Effect of Curcuma longa L. water and 20% ethanol extracts on intracellular
ROS level in 1 mM FFA treated HepG2 cell. Data express the mean + S.D. Different

letters in a column are statistically different Duncan multiple range test (p < 0.05)
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Fig 8. Effect of Citrus junos water and 20% ethanol extracts on intracellular ROS
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level in 1 mM FFA treated HepG2 cell. Data express the mean + S.D. Different

letters in a column are statistically different Duncan multiple range test (p<0.05)

Fig 82 1 mM9] Ag1ts A 2jste] ROSHEE =3 HepG2 AEAA 4 GdFE=
o] AHgld mw& ROS A TS DCF-DAE Ab&ste] 355 SA¢ 434, 1x10°
cell/well® &3+ HepG2 AlXo A ddF=ES 50, 100, 150, 200 pg/mL. =&
24417F A3klal CON Al&fstal 1 mM APAks =523 3 s = 2447t

Aelstw. ROSTE 2 FA=FEE Ak 20%74FEEs Aesidlae o 25
50 ng/mLY%-H FapHolal Fki o]EA o2 asgls. FRAT ¥} Hlﬂf‘s}‘}i% o FAb =
FEEI} K4 20%78 FEES 200 pg/mLolA 90%01%42] ROSHA 38 RS
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Fig 9. Effect of Curcuma longa L. water and 20% ethanol extracts on intracellular
TG level in 1 mM FFA treated HepG2 cell. Data express the mean + S.D. Different

letters in a column are statistically different Duncan multiple range test (p<0.05)
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Fig 10. Effect of Citrus junos water and 20% ethanol extracts on intracellular TG
level in 1 mM FFA treated HepG2 cell. Data express the mean + S.D. Different

letters in a column are statistically different Duncan multiple range test (p<0.05)
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Fig 11. Effect of Curcuma longa L. water and 20% ethanol extracts on intracellular
lipid accumulation in 1 mM FFA treated HepG2 cell. Data express the mean + S.D.

Different letters in a column are statistically different Duncan multiple range test
(p<0.05)
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letters in a column are statistically different Duncan multiple range test (p<0.05)
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7-3. e+ 2 FEE2FE9 HepG2 AEE 0|83 in vitro V75 N &4 H7}

7k AT
(1) A= s

HoAqte] AFgE 7Rl HepG2 Al3+= American Type Culture Collection (ATCC,
Manassas, VA, USA)ol A F435Fe] AFE3F3R S ATCCAlA gk HepG2 Al ¥+ 10%
FBS % 1% penicilling 83+ Minimum Essential Media (MEM)S 37C, 5% CO, %
Ao A st om AE7E 80% A DREA A vikate] AFESHA S

(2) Alx =4

Ao AbE3E Ay fA FEE0] HepG2 AlEolA H5AS 2h=A gelstr] 98|
AXE =4 HI7FE 3RS HepG2A4| 2+ 24 well plateol]l Al 1x10° cell/well® &
ato] 73kt f-2F 355 (0, 100, 200, 300, 400, 500 pg/mL) EE& 24A17F 2238
S MEZS A Asta PBSE A H e thS XTTE AHglate] 2417 HeF vikA 73 S35

(3) AgAt A

B oo A HepG2 M Eol] FFEL 2417 Agstz 1 mM AAF (oleic acid:palmitic
acid=2:1)= 24X &2 =52 A Alsto] AuS SAAA A AR, Al
HIALS 1% bovine serum albumin (BSA)S X &8k MEMol| 5o AM-&3132

(4) AZY ROS g =74
Apibell ofal] AEW B E ROS7F 43, A Gl FE5, FH20% T8 FE== A4
EFEES EFT FEE9 Agel o3 Wsrr o

—dichlorofluorescein diacetate (DCF-DA)ZE o] &3] A E=Z =439 S. HepG2 Al
¥ = 24well plateoll 4] 1x10° cell/well® E53}e] 24417
(50, 100, 150, 200 pg/mL )3} A&20%+4 F=&=3 A 5]
(50, 100, 150, 200 pg/mL ) F==2 2441 A 23R 3L, 1 mM A WAHS 244 3¢
Re. AWakS A AsIAL PBSE AlA3F thS DCF-DAES 3087 Agste] 3w
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AdipoRed Assay Kit (Lonza, Walkersville, MD)& A}-&3lo] FFr 2 gelslgle
HepG2 A|3E+= 24 well plateol]l A 1x10° cell/well® #EF3to] 24A17F 5 7343 F-2F @
F== (50, 100, 150, 200 pg/mL)¥} Z&20%TAFEEY FASFEES 3 5
= (50, 100, 150, 200 pg/mL) &X2 24A17F A8k, 1 mM A WARS 24413 228}

. AAAES AASE PBSE Al S ths AdiporedAl 9k A Elsle] 1043 A AA]7]
a, PBSZ AlF 3% th3 FH % excitation 485 nm, emission 530 nmolX 4313
6) Al=ZW A3 54
X]HV‘M] /]OH /‘ﬂElH AR FAAYY FFo] s, A 9
Ao ofsf Wtz d=A E]lstr]
red O’\] oFS /\}%3}04 EAEE 8 S. Oil red OA S &3} 6:42] v &=
G2 AXEZE 24 well plateol 4] 1x10° cell/well®
o 2473t § 7=, A %%‘%% (50, 100, 150, 200 ng/mL)*} 7320%+4+
FAEFEES 73 FEE060, 100, 150, 200 pg/mL) =2 2447 xms} Har, 1
mM Xl‘ﬂo“&—% 247 7F A 2lakol e, XAk AlASIAL PBSE Al 3 th3 A2elA 10%
AR AE7F o] | A& FRlstal, formaline A7 8ko]
PBSZ xﬂx*o A Oil red O &2 1AI7F FF Ao A Agstar B 29 Al A8l
v (Leica DMil; Leica Microsystems, Wetzlar, Germany)2.= ARES AQlS-.
[sopropanol® 30+ &<t Oil red O €95 £&A]7 3% 510 nmolA 439
(7) A A+
o2l Ayl HAJe SPSS (Statistical package for social science version 25.0,
SPSS Inc., Chicago, USA)EA T2 138 AL23}¢ 1 Ao A3 A= o
T+EFHA (meantSD)E FAISHY S, Ad1F 7He] H]1LE one-way ANOVAE &
3 el o, a5 7] BAA §94 S Duncan® ©E#H AW (Duncan's multiple
range test)S ©]-&3sto] ALEHA S AASI S (P < 0.05)
U, AdAdx
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Fig 13. Effect of Curcuma longa L.. 20% ethanol and Citrus junos water mixed (1:1)

extracts on intracellular TG level in 1 mM FFA treated HepGZ2 cell. Data express
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the mean + S.D. Different letters in a column are statistically different Duncan
multiple range test (p<0.05)
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Fig 14. Effect of Curcuma longa L.. 20% ethanol and Citrus junos water mixed (1:2)
extracts on intracellular TG level in 1 mM FFA treated HepG2 cell. Data express

the mean + S.D. Different letters in a column are statistically different Duncan
multiple range test (p<0.05)
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Fig 15. Effect of Curcuma longa L.. 20% ethanol and Citrus junos water mixed (2:1)

extracts on intracellular TG level in 1 mM FFA treated HepG2 cell. Data express
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the mean + S.D. Different letters in a column are statistically different Duncan

multiple range test (p<0.05)
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Fig 16. Effect of Curcuma longa L. 20% ethanol and Citrus junos water mixed
extracts on intracellular ROS level in 1 mM FFA treated HepG2 cell. Data express
the mean + S.D. Different letters in a column are statistically different Duncan

multiple range test (p<0.05)
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Fig 17. Effect of Curcuma longa L. 20% ethanol and Citrus junos water mixed
extracts on intracellular TG level in 1 mM FFA treated HepGZ2 cell. Data express
the mean + S.D. Different letters in a column are statistically different Duncan
multiple range test (p<0.05)
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Fig 18. Effect of Curcuma longa L. 20% ethanol and Citrus junos water mixed
extracts on intracellular lipid accumulation in 1 mM FFA treated HepGZ2 cell. Data
express the mean + S.D. Different letters in a column are statistically different
Duncan multiple range test (p<0.05)
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Fig 182 1 mMe] A ¥Aaks- A g]sle] A WH4 S F- A7) HepG2 Aol A 7+320%F

o
dread FAEFEES 1112 T3 FE22 A wE ANF4 A= Oil red

O AoFS AHgte] FHES 247 A7, 1x10° cell/welld #5@ HepG2 H%o
A0 TAFEEYN FAEFEES IIE £ =S 50, 100, 150, 200 p
g/mL 25 2443t AP 8kglal CON Alelstal 1 mM Ag4aks FaEv 37 s=3
2 244715t zmo}ai% 3% 20%FHFEEN FARFEES 1R BHD 228
< AgstRS w150 pg/mLe] F=oA aaE Hlal, 200 ng/mL o w55 A3
& Wl FFAT ol H] 3} X]Hc}%—ﬁgl Fol 19% skl dvld ARdE Sl = Ao

= ?ﬂ?oﬂ AF8-8 7 E 9] 27 C57BL/6 7F9-2+= SLC Inc. (Shizuoku, Japan)ol Al -

m3ke] AREEFle. vk AFEA B H-SA717] 8 173 A8 TINE THA AL
AYS APRS. APL 22-25 T 52 FHEJS 2HAS 1243 1402
ARG S e 153 A8713beeh Ak Aol Felslalal A971Et 60% LA
2olE Fodle. 52 Adieta &2 9 ¢3](CNU IACUC-YB-2020-35)°l w2}
ZHE] = o] AL &

(2) A8 AA

1577 A A7) v Hit B2A7F 598 F21H9 mlAste] 502 Ui 125
YRS AP, v SR (CON), A2 o] (HFD), 4] HH2] o] i+

BT AE=MIX L), dA|WA ol + 78+ {4 FEE3E I
%+é_lﬂﬂ}“” (SILY)OE iro] AFS st s, g A

(MIX L)= 300 mg/kg bw/day al ] Lé} O]
900 mg/kg bw/day, ZAH2o]dt+ A @ mtd (SILY) 50 mg/kg bw/dayd] s=& 3o
AHS APsP S

(3) #BIY 574

np9-220] Holg Wol 3,000rpmell Al 10w3F AAlEElste] A& wElste] Aol ALS
319+, Alanine amiontransferase (AST), aspartate aminotransferase (ALT)& ZHoll
U EAsks maol AW ol A E4e] dojubi B2 4o a4t dTor oA o
7] W&o dg o] AST, ALTE 7+ &4 %2 AFE3HS 1L, assay kitS Ab&3te] &4
AL SASAS. w2ld A7 assay kito] 7]@AS & &3hste] 37 T4 AST 60
ALT 30% 5ot WA 44 A0e 217k Aziste] AeolA 208 F PA e,
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k-2~ Ao AN, T ~HE, HDL Fd 28 &, LDL Z# &~ HE9 92 assay
kite AH&3l SIS AR TFU2H S I a4 AoF &S &

& 10, FHZ2EHES 583 BRI S, o] 60 ojulel A

o T4 550 nm, FZFE2EHE 500 nm 3 EolA SA 5

+. HDL el 2HES 93 38 A3 2 et dAd8 s s 524 AloF &3

Aol & &3Fste] 37 ColA 523 WASFAL 60F ool AleF B35 dlx== ko] 500

LDL Cholesterol = Total cholesterol — HDL cholesterol — Triglyceride/5
(6) SOD &4
Superoxide dismutase (SOD)& &3}t 7HS &3l|sto] 2 o] §
3t 3 mM xanthine, 0.2 mM WST-1, xanthine oxidaseE %z &3t3}
atal 37CelAM 158 W5 F F35%= 450 nmollA 47
(7) Catalase &4 =4
Catalase (CAT) €/4& #dstst 11& &allste] =2 de Pz w0 AR&3 50
mM KPB& 1:1¢] H|& =& 34 g 2o 20 mM H.0.5 #F3t4 383
nmel A 543
(8) GSH =74
Glutathione (GSH) w3}t 11 &3fiste] 24| Jej= vE5o] A8 50 mM KPB,
Glutathione reductase enzyme, 30 mM DTNBE # &3}sle] 2| Mo BF3}a1 wpx|qt
© % 25 mM NADPHE #F38fe] 517F 602 H4o® F3% 412 nmolA 549
(9) GST &%
T AsEe 7HS 835t 22 e 2 vHEo] AFE3 200 mM glutathione reduced
¢} 100 mM CDNB, PBSE & &§sto] 240 L5380] 1323 vhgAI1 5 5323F 60
% t40 7 4% 340 nmold A3
(10) GR &4
Glutathione reductase (GR) #& 33t 1S &3llste] 22N Fej2 vbE0] AFE-3
50 mM KPB, 2 mM oxidized glutathione, 3 mM DTNB, 2.5 mM NADPHE 2z &3%}3}
of A Ao FF5Fal 13 A7) a 10% 2t o2 113] F3 % 412 nmollA 574
(11) GPx %4
Glutathione peroxidase (GPx) & 3}3t 715 83sle] 2o Fe =2 hEo] A3
3.5 mM glutathione reduced, 0.5 U/mL glutathione reductase, 2.5 mM NADPHZ %+
L3tale] A ool B3 & 30 mM tert-butyl hydroperoxideZ #F3F¢] 587F 60%
A0 R FHE 340 nmolN SAHE
(12) MDA =4
wAste e ARy ste] AFdSs FHall AR A5 el 1X phosphoric acid$t
0.375% TBAZE ®53}1 water batholl A 60&7F W&-A]7]. ¥k-$- 3 butanolS ¥ &
E3tete] 301t el A AAg A7 A YAt butanol & HE FF
%= 535 nmolA 54
(13) EA A+
HoAde] Ayl B4 SPSS (Statistical package for social science version 25.0,
SPSS Inc., Chicago, USA)EA] 2138 A18&g 1 A3de SA4gE] A=

el

et

)
(o)

d
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+ ¥ FAHAF (meantSD)E XA . AT 1HF ﬂgl H]
gkelel o, 15 1He] FAA F94S D

range test)S ©]&35}o] AAFHA S AAEAS (p < 0.05)

1= one-way ANOVAE &
Z.
=

A% (Duncan's multiple

ftllo

e

MixH AT <

Body weight (g)

oy

ek Fuweek Jweek dnark Fweek dwock vk Fwask baeck Irwask ihsenk Flweek

(B) Initial (mg) Final (mg)
CON 22780187 32.26=0.514
HFD 272 380417 44 3306717
MIX-L 22.4440 348 42 00=0.61°
MIX-H 22.37+:0.367 40.30+0.690°
SILY 21.99+0.278 38.47+0.84°

Fig 19. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on (A) body weight and (B) initial and final
body weight

Data are expressed as means * standard error (SE, n = 10), and different letters
indicate significant differences (p<0.05, a>b>c), as determined using Duncan

multiple test

H) LA A2 A3} A dE o] L}E]r‘/]rb A %o 13 H]“& oA AT T2 AL Aol
o 3 i ]

2}
57BL/6 w}$-2~& —”“HZ?(CON), iﬂﬂow o] (HFD),
FEEYE AFEMIX L), aLx]2 o]+ 73+
e A E=(MIX H), XA o]+ A uld(SILY) 8.2 ywo] 1257F A
7131, Ass T 234 S4 3k Téb—% A4
A3l XA o] AH 255 CONao] 23.1
g, MIX Hi#o] 23.3 g, SILY«#©] 24.3 g© & CON
o] o2 ol HlEA] FelHom A FATE SAHEHANL o] F 12711 SAHAAE 7t



ol

& FAE 543892, T3 5504 HFDw ] 30.2 g, MIX Li*¢] 30.8 g, MIX H
o] 28.7 go & HFDwo] MIX L= folv] st o] & Holx] ekgkA gk, MIX Hitol
Hlal] folah A =A S EAS. 1059 HFDw o] 41.5 g, MIX Li*¢] 39.0 g&.& MIX
Lot MIX Hetell ®le] HFDwol A 7 S-S5, vhA=F 1257014 CONwo] 32.3 g
HFDw©] 44.3 g, MIX L©] 42.0 g, MIX H¢] 40.3 g, SILYw©] 38.5 g& & HFDw
of Blef MIX Lot MIX HatellA Az ol frolabAl #HAadt A Kol 2ol 43 Al
FE A FEERES 2ol AFEde W FAE sdH R AL, EE G
2wt o2 AREHE SILYwo] MIX Hur 3 vtk Aoz S4E o= & 1 ¥ B2
Fo FEEAAM ASTHALTE adH o R A S U8

(2) 2+ 5A 54 23

Table 1. Effect of Curcuma longa 1.. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on organ weight

(% Relative Weight)

Liver Kidney Spleen  Epididymal fat erjrenal

CON  4.1740.04> 0.95+0.04* 0.23+0.01*°  3.91+0.21°  1.50+0.10°
HFD  4.82+0.30° 0.84+0.03" 0.204£0.01*  5.834£0.09*  2.76+0.05°
MIX L 4.05+0.15" 0.83+0.02° 0.19+£0.00>  4.90+0.17°  2.334+0.06"
MIX H 3.78+£0.10° 0.834+0.02° 0.19+0.00>  4.94+0.21°  2.42+0.09"

SILY 3.26+0.09° 0.824+0.03> 0.1940.02° 4.4940.39*>  2.3940.09°
Data are expressed as means * standard error (SE, n = 10), and different letters

indicate significant differences (p<0.05, a>b>c), as determined using Duncan multiple test

2 SF A AL gholl 5% o] o] Ao #rol= Flo] 54 o] 7] witol v EFA AW
ol R HA Fro| A o] FA 7} S7hE AL v ko] o] X E 7] wiEe] A% x|wolut
A A 22 ANER F7FehE 4@ Bl Table 12 s+ 4 &2 dE0l
o g | GdZ Ao kst g s Slstarxt s 9 1k A v, A A, Al
T ANS SAs L FAE A4 A9, 74 Ve ATS U] %2 JERN S 1
FA= HFDw A 7F8 =4 4900w MIX L, MIX Hat, SILYwoll A f-o 2 o =2
D Re. A Aol FA4 3 GA] HEDT ol Hl&] MIX Lat, MIX Hi*, SILY <ol A]
oz A, AT vge] FAl= HEDw, MIX Lat, MIX Hat, SILY <ol A]
fFrojakE gl o+ A, b A+ FAFEES AFAANRS W ARl a4
RS GRsklar gk A A Holup Al XHpe] FHAo AR gl As gl
T AN

(3) ¥5IT 54 47
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Fig 20. Effect of Curcuma longa L. ethanol and Cifrus junos water mixed extracts

in C57BL/6 mice fed with high fat diet on serm fasting blood glucose level

Data are expressed as means * standard error (SE, n

indicate significant differences (p<0.05,
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Fig 21. Effect of Curcuma longa L. ethanol and Cifrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on serum (A) triglyceride (B) total
cholesterol (C) high density lipoprotein cholesterol (D) low density lipoprotein
cholesterol

Data are expressed as means * standard error (SE, n = 10), and different letters
indicate significant differences (p<0.05, a>b>c), as determined using Duncan

multiple test

HAZAAAETE Ao 54 F shbe o)X EETo] FHtEE A, o] HdE Tl
Ahal Al o] Fo 2 Folo] Ak talrt HAGH 0 R dojuh= H3to R PN Fo A
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aEEA G Fe 2~ HE(HDL-CHO), SA4XH(TG), T ~HZ(TCO)Y. Fig 32 74t
+ A FEEFGEC oS ST AL el GaFE FARlEt At o Fo| Xu
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Fig 22. Effect of Curcuma longa L. ethanol and Cifrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on serum non-easterified fatty acid
Data are expressed as means * standard error (SE, n = 10), and different letters

indicate significant differences (p<0.05, a>b>c), as determined using Duncan
multiple test
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Shgle. Webd mAgAe] HHAE AR BF FLARNY Fhs B+ HA FE2EG
o AR Ad FHHCR PFrd AL HASYS
3

_66_



j1+40]

80
59
490
20

o

Aspatate aminofransferase (Karmen/ml)

TIN T M H SILY
{B) 0
e
=
g _
= =
]
=3 b b
2 a0 b
=
=
= 30
R
=2
; 20
E
= 1o
o
conE PATX L. MIX HE SILY

Fig 23. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on serum (A) aspartate aminotransferase
(AST) and (B) alanine amiotransferase (ALT) levels

Data are expressed as means * standard error (SE, n = 10), and different letters
indicate significant differences (p<0.05, a>b>c), as determined using Duncan

multiple test
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Fig 24. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts

lipid accumulation in C57BL/6 mice fed with high fat diet
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Fig 25. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on liver (A) triglyceride (B) total
cholesterol (C) high density lipoprotein cholesterol (D) low density lipoprotein
cholesterol

Data are expressed as means * standard error (SE, n = 10), and different letters
indicate significant differences (p<0.05, a>b>c), as determined using Duncan

multiple test
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Fig 26. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on liver superoxide dismutase (SOD)
Data are expressed as means * standard error (SE, n = 10), and different letters
indicate significant differences (p<0.05, a>b>c), as determined using Duncan

multiple test
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Fig 27. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
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in C57BL/6 mice fed with high fat diet on liver catalase (CAT)
Data are expressed as means Tt standard error (SE, n = 10), and different letters

indicate significant differences (p<0.05, a>b), as determined using Duncan multiple test
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Fig 28. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on liver glutathione (GST), glutathione
reductase (GR), glutathione peroxidase (GPx), glutathione S-transferase (GST)

Data are expressed as means * standard error (SE, n = 10), and different letters

indicate significant differences (p<0.05, a>b), as determined using Duncan multiple test
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Fig 29. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on liver malondialdehyde (MDA)
Data are expressed as means * standard error (SE, n = 10), and different letters

indicate significant differences (p<0.05, a>b), as determined using Duncan multiple test
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(1) RNA &

7ol RNAES F3387] 98l easy-BLUE™ total RNA extraction kit (Intron
Biotechnology, Sungnam, Korea)Z AF838t9S. 7+ 24| easy-BLUE™ & 30% A
gjste] 5@ wth E9keto] @ stetal, CHCLsE Agste] A5 &2 3 Isopropanol
< Agste] 1037 ARolA WXstar diEgste] dEsds AASUNE. 75%
ethanol& A& sto] AZNE A Asta Le] il diethyl pyrocarbonate water (DEPC)<ll
=olA cDNAE FHAshals
(2) cDNA &4

cDNA 42 iScript™ c¢DNA Synthesis Kit (Bio—Rad Laboratories, Hercules, CA,

d
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USA)E A}83l9S. %%3 RNAE cDNAR 34387 9814 nano-drop ©]-&3ko]
RNAE A3} S. nanodropl® A#slal FZ3F RNAE E¢rAsl7] wj&-o iScript
cDNA synthesis kitE ©]-&3}o] 300 ng®] RNAZE complementary DNA (cDNA)= &+
A5t S, olE A A g cDNAY primer®} iQ SYBR Green supermixs 9] RT-PCR
< sl =

(3) RT-PCR =4
2N F3a A AP (real-time polymerase chain reaction, RT-PCR)< SYBR

green Real-time PCR Kit (Bio-Rad)& A}&3}3 12

29} 8. 343 cDNAE PCR plateo] 1 ul ¥

mix 5 plL.S ¥ PCRS

A dstel SYBRY HHAEES Sl

Table 2. RT-PCR sequence

A% primer sequencet Table

J 37, primer 1 ul, DEPC 2 pl., enzyme

Gene sequence (5-3)
F-mAMPK 5'-TTCGTGCCGCCCCTTT-3'
R-mAMPK 5'-GGTCAGCATGCCCACAAAA-3'
F-mPPARa 5'-TGGCAAAAGGCAAGGAGAAG-3'
R-mPPARa 5'-CCCTCTACATAGAACTGCAA-3'
F-mCPT1 5'-GTGACTGGTGGGAGGAATAC-3'
R-mCPT1 5'-GAGCATCTCCATGGCGTAG-3'
F-mSREBP-1c¢ 5'-CCAGAGGGTGAGCCTGACAA-3'
R-mSREBP-1c¢ 5'-AGCCTCTGCAATTTCCAGATCT-3'
F-mFAS 5'-GAAGTGTCTGGACTGTGTCATTTTTAC-3'
R-mFAS 5'-TTAATTGTGGGATCAGGAGAGCAT-3'
F-mACC 5'-TCCCCAAGTTCTTCACGTTCA-3'
R-mACC 5'-CAGGCTCCAAGTGGCGATAA-3'
F-mCD36 5'-TTGAAGGCATTCCCACGTATC-3'
R-mCD36 5'-CGGACCCGTTGGCAAA-3'
F-mFATP2 5'-GGAACCACAGGTCTTCCAAA-3'
R-mFATP?2 5'-TAAAGTAGCCCCAACCACGA-3'
F-mFATP5 5'-CTACGCTGGCTGCATATAGATG-3'
R-mFATP5 5'-CCACAAAGGTCTCTGGAGGAT-3'

(4) &7 A=

B oAd o] Axp BA1S SPSS (Statistical package for social science version 25.0,

SPSS Inc.,
TERET

range test)2 ©]

Az} (meantSD)Z FEA
g gRlstlom, 15 ko] S

gobe] AFHA

o Ad Ax

(1) RT-PCRS &

@

Chicago, USA)GA Z213S

/\].8_7‘5], o 771

.:O:]O
M A .

v}

2 o

A E He

o

ERER S

(p<0.05)
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Fig 30. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on liver fatty acid uptake mRNA expression
The mRNA expression level of cluster of differentiation 36 (CD36), fatty acid
transport protein 2 (FATP2), fatty acid transport protein 5 (FATP5) in C57BL/6
mice. Data are expressed as means * standard error (SE, n = 10), and different
letters indicate significant differences (p<0.05, a>b>c), as determined using

Duncan multiple test
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Fig 31. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on A-oxidation mRNA expression

The mRNA expression level of AMP-activated protein kinase (AMPK), peroxisome
proliferator—activated receptors a (PPARa), carnitine palmitoyl transferase-1
(CPT-1) in C57BL/6 mice. Data are expressed as means * standard error (SE, n
= 10), and different letters indicate significant differences (p<0.05, a>b), as

determined using Duncan multiple test

ol 8% Fig 312 A&+ A FE2 =<l AT v LAYt s avts 24l
starxp vh-29) 3be A stete] p-AbskRIARl AMPK, CPT-1, PPARa®] 23 & 54
ATS). aAPEA ol S AT bt e AFeAAbEe] wE el sk aiARE A+
A FEEGE AATAME Fols SobeslE

(3) RT-PCR& &3 AAdda 54 23t
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Fig 32. Effect of Curcuma longa L. ethanol and Citrus junos water mixed extracts
in C57BL/6 mice fed with high fat diet on lipogenesis mRNA expression

The mRNA expression level of sterol regulatory element binding protein-1c
(SREBP-10), fatty acid synthase (FAS), acetyl-CoA carboxylase (ACC) in C57BL/6
mice. Data are expressed as means * standard error (SE, n = 10), and different
letters indicate significant differences (p<0.05, a>b>c), as determined using

Duncan multiple test

714& 13531 A} RT-PCR=
F7bsIe] AWEY L
1=l

o]
o
el AMPKE] #FAa7F A Ed 1Al SREBP-1c9] 23

i
(fa
o
o
=
(@]

FA7| B A ATRe F3EFEE(Curcumin 0.21 mg/g), F320%+4F
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/)5 % 7% ANl b & ants nol= RS 27 8 % Teds e
Zebncolt 9 Bhulg 27%, AEW ROS 42, AZU A FFS ZHs9 S
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R4

(D) 73, f24F=ES o2 DPPH (1,1-dephenyl- 2-picrylhydrazyl) 8-S o]-&3F
q

DPPH(1,1-diphenyl-2-picrylhydrazyD A of AAI7} A4 F4 9] @tz dejolw, ezt
AL v|HA s 93 oA EE A= E—XH skal 1. DPPHA¢FS 100% ethanol®l
0] & 517nmolA] FF %7} 0.9~10] HAE FEE 243 5 96-well plateo] F=H

=2 A3 25 pLeot DPPH/\] oF 225 ulL.S ¥ plate reader’| S ©]&3ty 3% 517 nmol
A EA43%

v A A3
(1) 2%, FAF==S ez DPPH (1,1-dephenyl- 2-picrylhydrazy) < ©]-&-3t
goZd 2AS 54 2y
A&, A 95 FEE OISR 5t9 radical scavenging T8-S ER13H7] $1351
DPPH assayZ 2AI8h 72} %52 0.1 mg/mL % 0.5 mg/mLe] sE== o] FH3
a3 0.5 mg/mLO FEAA g Z Aol A Uss 1T F RS ol A
o] 2AlEe] dAFE oA = AtssS THA i 538 5 S
DPPH assay
< 100
s, Olmgml ®35mg/ml o
g w
2
,_',L 60
!
540
—; 20
g 4 el

Cj20 AA (100 uM)

Fig 33. 43 4 §A 529 9 2AF 24

CjO: Citrus junos extract (Hot water) /Cj20: Citrus junos extract (20% EtOH)

CLO: Curcuma longa L. extract(Hot water) /CL20: Curcuma longa L. extract(20% EtOH)

AxEEe O AESH )

T O

FE= U NO A oA a5 B37t
S O E griess assay S o] &3] NO2 A A A=

THE ZA3 94 brain o4 macrophage 9 &S = BV2 cell (mouse
micro glia cel)S 24well plate®l] seeding § Z} A|85E HFEHEE A stal 28 & 164
7F A+ 5 LPS (lipopolysaccharide, 1 mg/mL)E 24A17F A E]g. o] % vjA| & 443}
iz ol 2] NO productE =A%
(2) 43 44 d=F==E gt oz cell cytotoxicity =4

ZF Az ME 548 ®B7] 98] MTT (3—(4,5—D1methylthiazol—2—y1)—2,5—

diphenyltetrazolium bromide, a tetrazole) ¥ & ©]-&3}o] cell cytotoxicityE 54 &
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Neuro2A cell (mouse neuronal cell line) & W22 3} 96 well plate®] seeding
A

T NEE s AHste] A8 5A4S SHT AV SAHAE 7btez A4
24, fra 8% R ASES BRI ARE 7 A HSAm=2 A5kl U A i vitro

S3FEE G oE H0, = AR Elel oa) e 4ksh2] ~Eg 2
A B e = 2
MEFQD Neuro2A cell antimicotics/antibiotics, 10% FBSE 343 DMEM uj
Ao A v ekatar 96-well plateol] A EF7}F 2x10°cell/mL7}F HE% seeding 3+ ¥ 164
| Z4zke] A= (10uL/welDE A2l A& A2l §- 16-24413F Foll 400 uM
H.0.5 6A17F A 2]8Fe] oxidative stressE& X238t a~Ale] Hagas S43g
(4) 73}, 724 b5 F525 Y HAEZ AsdEE4 (acetylcholine) 3l & 4x(acetylcho
linesterase) A5 A
HANAMEZE 1x107/mLE 100 mm dishel] seeding & %3}, 4 9% =28 A
3L 24 A7 o] 39 cell lysis bufferE o]&3}o] cell 1ysate§ Ao T HAE A
=4 ®3 a4 (Acetylcholinesterase, AChE) 9] &4 4] &3= Ellan’s method
3

Ao AMH 3}04 cell Cytotox1c1tyE ZF ANB9 AME =AML HY] 9 MTT
(3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide, a tetrazole) HH
S o] &3t cell cytotoxicitys =4 gt

e CL20: Curcuma longa extract (20% EtOH)

» CjO: Citrus junos extract (Hot Water)

e (Cj20: Citrus junos extract (20% EtOH)

C;0 C;20

1 2 3 4 5 6 7 3 9

100:0 | 75:25 | 50:50 | 25:75 | 0:100 | 75:25 | 50:50 | 25:75 | 0:100

(6) T+ A FEESE WY HAXE ASAEEZE (acetylcholine) #3f & 4 (acetylch
As AN

CL20

HAAMEZE 1x107/mLE 100 mm dishol seeding 3 743+ G4 FHEIES 5
2 A star 24A17F o] 329 cell lysis bufferE ©]83}o] cell lysateE €2 3, HAX
A &4 F3] a4 (Acetylcholinesterase, AChE) ¢ &4 oA &3= Ellan's
method = 1%3}04 A%

(7) A5+ 72 +

FU{N‘
(ot
%
(i
= g
ox
92

OD (superoxide dismutase) A 74

T+ A FEEIES wEEE sFo] SOD kit (Dojindo molecular technology, Japa
nE o]&ste] SOD 49 24 5 a3E 543

(8) A3+ FA F=E3%E U Catalase &4 A
B+ A FEEFES FEEE 319 Catalae kit (Biovision, USA)E ©]-8-3}4] cata
lase &4 &4 T a5 SA4T

(9) A8+ 72 FZEFE Y AChE &4 oA A4
Bt A FEETES FEHE oA vigtele] AChE €74& thA] &R1sH7] = 3. vl

|
~
©
|



IuE MES) et a5 H7HE Jdste] a50] =2 wiEE HE AT HAEA
ZZ 1x107/mLE 100 mm dishol seeding 3 24A|17F FHol| 743+ G FE52IES &=
E=¥HE Ayslar 24417 o] %9 cell lysis buffer (0.1 % tritonx100 in PBS)E ©] &3}
o cell lysateE @2 §, WAXZ JadE E4 3] &4 (Acetylcholinesterase, ACh
E) 9] &4 94 @3E Ellan’s methodE ©]8-3}4] plate reader (Model 550; Bio-Rad
Laboratories, CA, USA)Z =743}
(10) AAZ B+ 724 FE2EF2 Y AE 54 2 AE s g3 344
MTT solution((M5655, Sigma)2.5 mg/mL)> PBSell =<1 5 o 7}sto] ALE35}9l T} =
A7 A EZQ Neuro2A AEE 96 well plateo] 1X10* cells/well® & €%-& 100 ulo]
Hres BFatilon], dHe 10% FBSE 313 DMEMS AF&3E 16-24417F &<F
MEE g & FF235ES 10, 50, 100, 1000, 10000 pg/mL= A &lsle] 24 A3F
kst 1 & MTT solution 10 pLE #H7}ste] dlof 93 MTT 343 A3 s}
A2 WS 2Astar 1AI7F 308 E9F HESAI S vl FN Y MTT reagents
well & DMSO 200 ulL.E #H7lste] faiA17H o, 1058 & 3I57] (Model
550; Bio—Rad Laboratories, CA, USA)E ©]-&3}e] 570 nm 34 A 338t A% (optical
density)& 548, Ax Bs a3 919 AFH A HHoRE s, Alx 54
o] el &+ % HAE FEEFES 10, 50, 100 pg/mLz A7 § 247+ Hof
neuronal cell deathE 3= ABos-35 (25uM)E 24A17F A 2l35le] oxidative stressE
fFreste] Al HAE MxE Beads 545
(1D AA A3+ 74 FF2FE U4 Catalase 2 SODEA F3 in vitro “Foll A A X
o] SODEA ¥ catalase /4 S5A43t7] 9lste] SOD 54 kit (Dojindo molecular
technology, Japan) % catalase assay kit (biovision, USA)E ©o]&3s}o] S A3
(12) A8 e A+ 2 FE2EFE i AChE A a3 &<l
ZE 1x10"/mLEZ 100 mm dishel seeding ¥ 24A17F Holl 73+ 2 +5
T ES FEEHE Agstar 2447 o] 39 cell lysis buffer (0.1% Triton-X100 in PB
S)E o] &3} cell lysateE ¥ F, HAEZ Aodd E4 £3] a4 (Acetylcholinest
erase, AChE) ¢ &4 9 x| 3= Ellan’s methodZ= ©]-83}4] plate reader (Model 55
0; Bio—Rad Laboratories, CA, USA)Z A3
(13) At 73+ 74 FE23E U o a8l 2174 9 2 A (brain—derived neurotroph

icfactor, BDNF) % ¥& 7] z}e] wd gk &l

i

2x10°/well 2] Neuro2A A¥Z 6 well plateo] #F3t3 1647+ o] 5] 50, 100 p
g/mL o] 73+ §AF FEEdES A 5 2A3F FHoll AR & A g T 2441
Qo M ¥EXE 433} Ribospin Total RNA Purification Kits (GeneAll biotechnoloty,
Korea)® A ZAF2] protocold] W&} RNA F%3+%S. ¢cDNAE All-in—-One 1st Strand
cDNA synthesis Master Mix (CellSafe, Korea)E ©]-&3te] &4 FAxE59] vd S
SA317] 918te] SYBR Green (1Q SYBR Green Supermix, Bio-Rad Bio-Rad
Laboratories Inc.)& ©]§3F 2AIZF & PCRES A AIE+ L, 7]7]1:= ABI Prism 7700
Sequence detection system (Applied Biosystems, Carlsbad, CA, USA)< AF&3F

Table 3. Primer sequences used in real time PCR quantification of mRNA
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Gene Primer sequences SEQ.ID
GAPDH Forward | ATGGGACGATGCTGGTACTGA 1
Reverse | TGCTGACAACCTTGAGTGAAAT 2
BDNF Forward | CGACATCACTGGCTGACACT 3
Reverse | ATGTTTGCGGCATCCAGGTA 4
20 2 3= protein levelo] A ¢ BDNF&& 2 @& ¢1x}2] CREB signal & 2&ef sl /\]
9] 94¥S western blottingS ©]83lo] E2lsale. 1x10%well ¢ Neuro2A A|XE 6
mm dishell &3FaL 16A|%F o] 5] 50, 100 pg/mL /] T+ A FEEEE 2 S 20

% EtOHFZ2(100 ng/mL)& A 2lst & 2A13F FHoll ABos-35 & A BIsE & 24A13F $1o0] A2
= 3} lysis buffer(0.5% triton X-100, 20 mM HEPES(pH 7.4), 150 mM NaCl, 2
mM DTT, and 1 mM PMSF)E ©]&3} lysisE &g} o]% 8% = 10% SDS-PAGEES
o]-8-3}o] 2] ¥ nitroceluose membrane® transferE 783}, ©]% membranes 5%
(w/v) non-fat Difco™ skim milk blocking buffer2 143t 2] 3 BDNF(Abchem),
CREB(Santacruz Biotechnology), Phosphate-cyclic-adenosine monophosphate response
element binding protein(p—CREB, Abchem), % B-actin(Sigma Aldrich) antibodyE<
1:1000, 1:500 HE+= 1:20002.% 3te] 4°Colld O/N #HgJgk 2% 3AE horseradish
peroxidase—conjugated antibodyE 1417t *2]gk % Enhanced Chemiluminescence
System(Amersham Pharmacia Biotech)E ©]-&3}to] @3S &lg)

v A3 A3
(D 7%, 74 95 F== 43 NO A8 A &5 H7t
T g dE FEE o R d9 in vitro A AE HA F A E = radical FF
% 3kl NO (nitric oxide)Z Griess assayS 3] A3, 2L A3}, a5 oA
= NO 2 o] S71E = Aoz elslg] o, 0.1 mg/mL 2l A] NO production®] & A
He ST 7 A 53] AH20%TFAHAFE=N FAEFEEY NO A A4 a3%5
o] ¥ Ao=w gold
NO product
_t i m0.03 mg/ml 00.1 mg/ml
0 L — .
Con LPS CL20 Ci20

Fig 34. 2%}, 2 F==9] 4kstd 4 (NO) A Als

CjO: Citrus junos extract (Hot water) /Cj20: Citrus junos extract (20% EtOH)
CLO: Curcuma longa L. extract(Hot water) /CL20: Curcuma longa L. extract(20% EtOH)
(2) 4, A d5F2F Ul o= cell cytotoxicity 54
&, A s FEE YO R st n vitro oA 4 A RS AEEAG RS sEE
2 5o sto] AAg O Ay, A3l A4S 20 TA4AFEES] 1% (1.0 mg/mL)e] A
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Con Ci0 Cj20 CLO CL20

Fig 35. 43, 4 FE589 HAxX 54 54 23
CjO: Citrus junos extract (Hot water) /Cj20: Citrus junos extract (20% EtOH)
CLO: Curcuma longa L. extract(Hot water) /CL20: Curcuma longa L. extract(20% EtOH)

(3) Z&, A d5FE= o= H0: £ ApAglol s e Akt ZEg Lo
Ve

5 L= Fol in vitro oA HzO, (300 uM)S #8]3te] A & +=
AbstA ~Ed 2ol ofgk AlzAbde] gk A5 HAAME Regas wEeh o A,
FAEFZEE, T4 20T 4F2E 2 420074525 AsoA AX x5 a97t
NE AOZ YER

Cell viability

e W)l mgml B0.Img'ml B03 mzml
8 100 4
B T
= ) -
.. 80
= 60 L
E
M40 F
= 0
E 20 F

E 1 1 | | -

Con H,0, ] Cj20 CLO CL20

Fig 36. s}, 72 &= Atst# 2Eg 2o g A2 Bs a3

CjO: Citrus junos extract (Hot water) /Cj20: Citrus junos extract (20% EtOH)

CLO: Curcuma longa L. extract(Hot water) /CL20: Curcuma longa L. extract(20% EtOH)

(4) 33, A4 95 F25 g HAE AT AdGEF 28 3 (acetylcholinesterase) 9

14 A3

A3 A s F22E o2 5t i vitro oA HAXE A5 AY
a =T

2
olr
n\l

2 selsgle

dlo

sy
- ! T
0%FAFEE, AFEFEE D 20%FAFEZNA B4 A4 237} 3
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AchE activity

111

Con Cj20 CL20 (0.1 mg/ml)

[

bJ

=1
1

100 -

80 r

60 -

40 r

activity (%0 of control)

Fig 37. A%, A4 F=E59 ¥ 2z dAEdE4d B3] a4(AChE)Y &4 sy

CjO: Citrus junos extract (Hot water) /Cj20: Citrus junos extract (20% EtOH)
CLO: Curcuma longa L. extract(Hot water) /CL20: Curcuma longa L. extract(20%
EtOH)

A=EFEE, TA20THAFEES AY9siie. ol & Ul Loi ‘jr 7 7re wgz 9o
AAste] AE 548 17] 180 cell cytotoxicitys SA g

- A AR 8 AR AR W g
e (Cl20: Curcuma longa L. extract (20% EtOH)

e CjO: Citrus junos extract (Hot water)
e Cj20: Citrus junos extract (20% EtOH)

(%) cjo Ci20
1 2 3 4 5 6 7 8 9
CL20
1000 | 7525 | 3050 | 2575 | 0100 | 7525 | 5050 | 2575 | 0:100

ell viability
(%o of control)

iz

con 1 2 3 4 5 6 7 8 9
Fig 38. 4%+ %7 2588 ulghd AE5Y 39l
1;CL20:Cj0=100:0/ 2;CL20:Cj0=75:25/ 3;CL20:Cj0=50:50/ 4;CL20:Cj0=25:75/5;
CL20:Cj0=0:100/ 6;CL20:Cj20=75:25/ 7;CL20:Cj20=50:50/ 8;CL20:Cj20=25:75/
9;CL20:Cj20=0:100
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T HA Ay
HAAMEE YA S E Ellman’s methodE o] &3te] AChES &4 oA a%< Hrtsh
A, F8 20%THAFEE 2 A0 TAFEE + AAEFEEY 3= (75:25)

50 geot mg/ml @0lmg/m B0 mo/ml

L
T
——

L]

[

hE inhibition
%0 of control)

=
—

AL

L I 1L ﬁ

L) =]
T

Fig 39. 4%+ f2 FFE3E aFE AChE &4 oA a7

1;CL20:Cj0=100:0/ 2:CL20:Cj0=75:25/ 3:CL20:Cj0=50:50/ 4;CL20:Cj0=25:75/5;
CL20:Cj0=0:100/ 6;CL20:Cj20=75:25/ 7;CL20:Cj20=50:50/ 8;CL20:Cj20=25:75/
9;CL20:Cj20=0:100

e 245 7 A3 2 g 0E AR B
& 39l B 5 NS o ARE F H4 20%

a ]
FAFEEol R T ARAAM MuE Aol= SOD9| &S SXAT= AL
= _

SOD activity
O01mg/m @10 mg/m MWI00 mg/ml
100
o~ 100
Bo
=5 B0t
0 s )
me 40
:" ﬂ 1 ’I‘ i ’I‘ 1 1 ’I‘ 1 1 1 i
4 5 B 7 8 g

L £ = J o

Fig 40. 4%+ 74 F=&d= Wd SOD 24 3 a3 14
1;CL20:Cj0=100:0/ 2;CL20:Cj0=75:25/ 3;CL20:Cj0=50:50/ 4;CL20:Cj0=25:75/5;
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CL20:Cj0=0:100/ 6;CL20:Cj20=75:25/ 7;CL20:Cj20=50:50/ &;CL20:Cj20=25:75/

9;CL20:Cj20=0:100

(8) A&+ A F=EFEUY Catalase &4 HAY

2358 R E o] Catalae kit (Biovision, USA)E ©]-83}] cata

g 1 A ZF ez bE AR BT Aol A

AT g AME. ol AEE T A 20% T FEEC
o =

= =
FTEHE E33k A5 A catalase S SHA = AoE YERGS

il

Catalase

Catalase actmwity
units fml)

ConH0,1 2 3 4 5 6 7 8 9 10
Fig 41. A3+ 72 == WP catalase &4 53 a3 #1A4
1;CL20:Cj0=100:0/ 2;CL20:Cj0=75:25/ 3;CL20:Cj0=50:50/ 4,CL20:Cj0=25:75/5;
CL20:Cj0=0:100/ 6;CL20:Cj20=75:25/ 7;CL20:Cj20=50:50/ 8;CL20:Cj20=25:75/
9;CL20:C;j20=0:100

A E e} = 1
A+ A FEEFES sEEE O] di st AChE &8 oA glst7| = 3. w)
FHE Mg sto] 8% H7FE Jddste] aso] =2 wdnE HF 44T A w5
= CL20:Cj0=90:10= #H3}
ACHE inhibition
g5 B imgml O10mgml
=T

Fig 42. 743+ 4 2% v AChE &4 oA a3 A
1;CL20:Cj0=100:0/ 2;CL20:Cj0=90:10/ 3;CL20:Cj0=75:25/ 4;CL20:Cj0=50:50 /5;

_85_



CL20:Cj0=25:75/ 6,CL20:Cj0=10:90/ 7,CL20:Cj0=0:100/ 8;CL20:Cj20=90:10/
9;CL20:Cj20=75:25/ 10;CL20:Cj20=50:50/ 11;CL20:Cj20=25:75/ 12;CL20:Cj20=10:90/
13;CL20:Cj20=0:100/ 14;&4t %% (ginsenoside 10 mg/mL)

(10) A8t A3+ F2 FE22FE W Ax 54 2 A2 25 a3 144
AAD A3+ 2 FEESE (CL20:Cj0=90:10)& o]-&3lo] ¥A17 AES] neuro 2A
MEE Yo r AE 54 2D AE Hs a3is A, gl 23 1000 pg/mL (final
cont.) o] AYA HAE HEW = A o= gelgh o]F ug o= so] amyloid-Bel o

g Az Be ans gdQedls. 1 23 AR Ay sE s AlE Be avE u

X
o

IR E & #
5 5
g 1o g #
‘Tj 80 * =
&0 = @
z * z : [
E 40 L = |
2 2 =
i =
ry [ &)
2 AN O
con 10 s0 100 1000 10000 (M9 _ !
con AR 10 50 100 (Hg)

Fig 43. 3+ 4 FE2288 AESAH D HAE S &
A; 35 AME EA (cell cytotoxicity)/ B; ABoll o8] f=¥ AXE ZAld el Ax

B3 a3 (cell protection)
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(13) AT Zre+ 72 225 U H 738 21749 & AH(brain—-derived neurotroph
9 Y 2 e ok kel

icfactor, BDNF) % ## 7]% 9]
A AES] AE D A1 Q1A (BDNF)9] e =
-peptideE A 2] g+ | A] A3 I
5 9 dAUETo= A3 20% EtOH F=& A+ (CL20) ¥ FE=5FEA =5 BDNF
o] wtglo] Z7lE S ol 4= QIAS. T3 BDNF ## 1%} (CREB, p-CREB)?| protein
levelol M 9] e~ 7 Al® A 5 BDNFO #g 2
CREB, p—-CREB9] %4 levelo] 9g3S = Zo=w 3oy

>
o
o
-
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w

1.5

APris: T + i + + (25 uM)
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e | 55 B B =

aCreb -----

i of-actn | G D D D -
con ABp 50 100 CL20

CL20XCID

Fold induction (of control)

sg 100 100 (MQ)

CL20XCIO CL20
Fig 46. 3+ fA F=&3E=2 BDNF A4 53 % #=- 714 (CREB-pCREB) 4
a7 g9l A: BDNF A4 &% (gPCR)/ B: BDNF A4 2 ## 7|1 24 &%

8-3. s+ Fx 2 FEE9 7199 MA in vivolex vivo BE]EA H7}
A

X o MA= dFs U

sEAYA AR AlRe HE FEA gAEAS Y2 AREA ARRAS Y
o3 7o

= E v

- A3+ 72 FEESE 4A ;5 (CL20:Cj0=90:10): "9~ EY=50:50

- positive control; CL20(F3320%FAF=5): 9 A~E#H=50:50

C57/BL6-male mice (65F%)s o]&3sto] Aolef =& AFu2 st 157Y A3 +
control (negative control, PBS o), ABys-35 T, Z+ f 2 F22FE A8 2
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o (100 mg/kg BW, 200 mg/kg BW)CS. & 3}al, positive control® 7+
25 8% Eo (200 mg/kg BW)ro 2 &

Zkzkol AlgEa oF 28U Fosiglon, A8 Fof £ 149 =
Intracerebroventricular(ICV) injection WS &3dlo] ¥ o] Folste] v sERIS
Azrstolom, 514 54 Aol AA5e AAS Y-maze S o] &t SAs3oH
7198 23L& passive avoidance taskE ©]-&3&to] A3

SEAYS AAdEy sEAFEE A3 F0Es ol #E Aol whetp
(TACUC-2020-0114).

@ Y-maze test (145 H 7P

D RIA Y 'mHE S5 Aot YA R E o] &5kl Al hAdA & AdE 2
el 7] 1217 Aol A5 A7l &, YA v 2] Ay EES ¥ F 887 sEo] Azt
arme S5t L #hs At A5k

@ Passive avoidance test (7192 #H7})

D 71999 JhA a3E S45k7] 918ko] passive chamberE o]&ste] 543 2 A
& a7 A FAolA 1AZE Mol A8 A7 §- passive chamberE ©] By
D A7) A5S 0] 83 trainingS AT e & v G HE

ANZDAAE S8kl 1 s RIS
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"
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i
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(1) A3+ 72 FE2gE9 AA g 2 719y F3 a3 8l
< Y-maze test (A SEHH7P)>

ABss-35 T F 10¢ Ho

i 2 ABos-35 B T, positive control &
of ol vl A E FFS gl & F AR 53] 100 mg/kg BWoIA]

=y =
T ABos-35 T
= O O 3 5
I 3t =55 40
[Y-maze]
A NS = B
35 4 I 30 -
30 4 0 ar%
25 - £ m ; T
E 20 5 50
'_é i E 40
z 1 .
10 4 =% &7
20
3 10 |
0 oA I i I |
con AB 100 200 CL20 i ap 100 200 CL.20

Fig 47. 4%+ 47 28329 Ax%5d 54 &7 59l

A: Number of maze entrances / B: alternation (%)

<Passive avoidance test (7]191& H7H>
A9 A7 Y-mazeo] A} FASE GO A3+ A FEE4E E AR 5 £
i, positive control B AR Fo o H]&| 7Y =

100 mg/kg BWelA =L 37 55 &

rO
ol
4
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o] A FEolA 2F 3 brainol A lysis buffer(10 mM HEPES, pH 7.5, 1 mM EDTA,
1 mM EGTA, 150 mM NaCl and 0.5% Triton X-100)& o|&3}o] #Ad L, o=
centrifugation 3}¢] S NS do] olF difo= g A4S ¥as AF W2 m
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1_73/‘%]35 /‘g X“I’JXHBDNF)«] ol thgk 3= protein lev
elol ] A3 g% A T 7} 2o A ELo|A A& brian & cortex?} hippocampu
s&E o] AFS 2 A8 Protein levelo]l Ao W& S H¢13t7] el A cortex@t Hippo
campusE lysis buffer(0.5% triton X-100, 20 mM HEPES(pH 7.4), 150 mM NaCl, 2
mM DTT, and 1 mM PMSFE ©]§3}e] lysated THECH o5 |43t BDNFY
portein ¥ A X western blotting & AA|SIA =], AA| WHLS n vitro A3 3 &

dHAl Aelste] g

L Ay Ax
(1) A3+ 72 FE22FE] HAEZ JEdE 3l &4 (acetylcholinesterase, AChE)
AAlT a5 a7 Alg
¥ 229 lysates AR sto] AChE &4 JAlsS 43 A% FZEFE A
2 positive control i EFolA A @59 WS e oY, 59 F<Ql AfolE HO]
A . ol FEEFE 4 o%ZO%TZé:Zr%% 25 AChE A & 71t ad=
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Fig 49. 7}3+ -2 &3 &5 A 89 i vivooll 519 AChE(acetylcholinesterase) &
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(2) A&+ FA FEEF=] HAG WA FERL D] cortexst hippocampus ol 4 9]
HA M E A JAAHBDNE) d J3F &<l

H 229 lysates YO R ot HAAAME A2 (BDNF)O] ddel thgh A &9
43S protein leveldl A cortex®t hippocampusol|A 4%, 1 A3} cortex %
hippocampus EFoA F&&3E A8 °] positive controlQl %3 20% EtOH A 2]
ol vl BDNFO] e Awrt S7kghs &el & o A+, 53] 100 mg/kg BWE| &
g+ 2 FE 5TE AP dolA o2 AR Agaed vE 1 a9 558 g9
31518 % BDNF pathwaysh #9l= CREB-pCREB 2l els] wle] Fgol -

PR AN 9}]\%
glst7] #1&l hippocampusell Al #& 1z} TS glgk A3 100 mg/kg BWoll A
NAEE FE Bol7le sl 194 Aol i+
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a3 9 Ax Aakst 491 SOD @4 adE 14 Eelstl o, ojwf F320% FE=E+
T2 & FE22 A a0l T eSS 189S, FF 99 2AlE ol &3t uE
H = A zAste] A8 A3 CL20:CJ0=90:10 &St on 3 99 A2AhES o] &3}
of Al U] aiksl a4 e WA Ax S22 2 43 #- x5 &% HhE A
gato] 50| & sEE AAst APS g CL20:CJ0=90:10 &A1& ©|-&3te in
vivoell Al 1A 583 7198 A 55 2 A 71dd disk A& sk A7, sk
Hlgl AsZoll A a5 w2 2As A% UM, T3 A 20% == FoI9 vl
Al AL Alm Fo] e A oA A3 @5 Helatd v3)] a5 x5S 99T
T ANS. e AW A+ {F A FEEFEC] A FEE vE HaAAd HE3e o
LA a7 A vEbdS G @ don, mepa 9o Axle 5 HYA HAE
st o E A B VS aAZY AT JEAVE S Ao R AlRE

0. BB+ fA FHEGE WG 34 /5%
9-1. 2% % 74 FEEe] AT SARS B}
A

S
HANZAAN A F2E2 F4 F2ES A S o 545 Hrer] 98iA
WST-1 23S @8t A3ol] AFE-3 EZ-CYTOX= WSTE o] 83} Aol Alxe]
oS =3t o &M Cell Viability, Proliferation & Cytotoxicity Assay%
AAE Raw264.7 cellS 96well plateoll seedingdte] 12A17F ®Y & FEE3
control(negative control), LPS-RGE(Z-45%&)(Positive controD)= A& 12, 24
AlZE Z-o] WST-1 assay g ©]-&3t ZH7He] well9] cell viability ¥13+& control®} H] il
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(1) 1223+
AAAZANN F3 FAFEE(EFEE, 20%T43FEE, 583, 4 GAFEE(E
FEE, 20%2T8FEE), dF+ A FEETE (733, 5:5, 3:7)& AHESHe] 12413 &
¢t 54 HAEE & 2 Ay A58, AT, F=F =<4 controlol tir|s}
of HA4o] gl Ao® Yeds
Citrus junos extract
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i
£ 80
é 60 4 m12h pg/ml
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Fig 52. 2%, 14 =89 122 NEX54 54 23
CLO: Curcuma longa L. extract(Hot water) / CL20: Curcuma longa L. extract(20%
EtOH) / CLW : Curcuma longa L. extract (Water solubilization)

CJO: Citrus junos extract (Hot water) /CJ20: Citrus junos extract (20% EtOH)
CL:CJ 7:3: CLO 7:CJO 3, CL:CJ 5:5: CLO 5:CJO 5, CL:CJ 3:7: CLO 3:CJO 7

(2) 24A1%F

YFE=(EFEE, 20274728, 783, 74 GLFE2(EF
FE+ A FEEFE (7:3, 55, 37 ARk 24413 Fet =
sto] ZAR=FEE, 20078 FEE, FAEFE=Y
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Fig 53. 4%, & F2EY 24X AESE 54
CLO: Curcuma longa L. extract(Hot water) / CL20: Curcuma longa L. extract(20%
EtOH) / CLW : Curcuma longa L. extract (Water solubilization)

CJO: Citrus junos extract (Hot water) /CJ20: Citrus junos extract (20% EtOH)
CL:CJ 7:3: CLO 7:CJO 3, CL:CJ 5:5: CLO 5:CJO 5, CL:CJ 3:7: CLO 3:CJO 7
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9-2. 73 A2 FEE "9EHA B4 cytokine A H7}
7k A g

HAMES] WA FHE cytokine QA= WA HAEE mRNA levelol A 2213}

Raw?264.7 cell& 6well platel] 7x10°cell/mLE seeding ¥ 12A]7Fo] A 3 FHE&
xglsle] 24A17F F scrapper® harvestdt. cell pelletS& RNA prep kitE ©]-83}o]

RNA extraction & cDNA A g st cDNAZE cytokine @& Q1 A9] primerE o] &

3t real-time PCR %3}
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Table4. Real-time PCR primer sequence

Name of genes Oligonucleotide Sequence (5'-3")

Interleukin 12 (m) F | GGA AGC ACG GCA GCA GAA TA

R AAC TTG AGG GAG AAG TAG GAA TGG
Interleukin 10 (m) F | ACT GGC ATG AGG ATC AGC A

R | AGA AAT CGA TGA CAG CGC C
Interleukin 15 (m) F | CAT CCA TCT CGT GCT ACT TGT GTT

R| CAT CTA TCC AGT TGG CCT CTG TTT
Interleukin 6 (m) F | CAA GAG ACT TCC ATC CAG TTG C

R|TTG CCG AGT TCT CAA AGT GAC
Arginase-1 (m) F| CTC CAA GCC AAA GTC CTT AGA G

R | AGG AGC TGT CAT TAG GGA CAT C
INOS (m) F | CCT GGT ACG GGC ATT GCT

R | GCT CAT GCG GCC TCC TT
GAPDH (m) Iz TGG CCT CCA AGG AGT AAG AAA C

GGC CTC TCT CTT GCT CTC AGT ATC

o A3 A

(1) 1

Mouse Raw264.7 cellell ™3+ macrophageZ 43} A7) cytokine?] 1L-12, 1L-10,
[L-15, IL-6, Arg-13% NOAAl F83g AE<l INOSE mRNA levelol A Z}7}e]
cytokineEA S #7138t A, WA B3 FEBo|AE CLOAIEZZE)S 25, 50 1
g/mLol A, CL20(320%T4FE5)> 25, 50 ng/mLol A4 macrophage A|32] 249
Egs v Ade® HolH, CLWHSFEE FT83hoA= [L-12¢9 IL-6°14 50 1
g/mLAFE cytokine@/go]l LA4sHA S7lets AS FRleGlE. FAFEEdA = CJO

(frAbeF=E)e] IL-10, IL-6A dnbdizwat fivlste] S7bshe 2ls, CI20(FA
20%TAFEE)E AN 2T gty FE= FRER 2 Aol YA o A

2 Fasge
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Fig 54. 248 9 2 =59 WIAlo| Bk &4 7}

CLO: Curcuma longa L. extract(Hot water) / CL20: Curcuma longa L. extract(20%
EtOH) / CLW : Curcuma longa L. extract (Water solubilization)

Data express the mean + S.D. Different letters in a column are statistically
different Duncan multiple range test ( #: p<0.05)
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Fig 55. 3+ f 2 FE22dE Wiz A Aol BTl &4 H7}
CL:CJ 7:3: CLO 7:CJO 3, CL:CJ 5:5: CLO 5:CJO 5, CL:CJ 3:7: CLO 3:CJO 7
Data express the mean + S.D. Different letters in a column are statistically different

Duncan multiple range test ( #: p<0.05)

9-3. B+ A FEEGE AT WA TN AL ANO)BAE B F7t
7k A g

HAMEZANA 3+ 72 FE2EFES A $F NO &4 Wit A71=A F71sh7] ¢
skl proteing 7FA2 NO assay®= 3. Raw264.7 cell& 6well plate?l
7x10°cell/mL% seeding & 12A]ZFe] Ak 5 73 {2} 7:3, 55, 317 FEEHES F
= Aglsle] 24A17F F scrapper® harvestd. cell pellet2 protein lysis buffer®
o] 83}o] protein extraction & A%, A3 proteine 7FA 3L NO assay 13§

U Ay A3
H o] o] dl+= macrophage cell lineQl RAW264.7 Ao A LPSeF 73+ 74+
EotES 7H7F A3 A3, positive controlel LPSE A g]dk A3} v gl uf 7:3 H]
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59 A3+ {4 FEE3E] 100 ug/mLolA positive control®s NOZS A4 sl =
Aukgel a37F A= S gRlslS. 5:5 HEY A+ f A FEEFES positive
controlell H]u3tA & W= S7FsHA] 2 SkA % control@} H]=gh 3
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Fig 56. 4%+ f# F=&= idd A0 27t
CL:CJ 7:3: CLO 7:CJO 3, CL:CJ 5:5: CLO 5:CJO 5, CL:CJ 3:7: CLO 3:CJO 7
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Mol & SAHITSZMN cell viability, Proliferation & Cytotoxicity Assays ol A&
ste] 7S AAg B A X mouse splenocyteE 96well platedl seedingsdte] 12h
incubation ¥ 7&+ 12 F=E¥E 3 control(negative control), Dex(8 2= E%)-RGE
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Fig 57. &+ fA2 F2gE9 @71(8Y), &71(30¥)713t w254 H sz
Con;control("ﬂz?) Dex;dextrin(¥] 2~ E#1)100 mg/kg, RGE;Red ginseng extract(&4}

++)200 mg/kg, CLJ200 mg/kg, 500 mg/kg, 2000 mg/kg(Z+ 24 F=E3+E)

F7143(30¢)E &3 v FAEZ mouse splenocytedl Al A3+ {2 F2EFES AHES)
o] 24A17F BOF = HAEZE 3 2 A3 controlol] tiH]Ete] =Ado] 9l Ao 2 e
5. WA, ex vivodd A E 5AE A S A%
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CLJ200 mg/kg, 500 mg/kg (F3+ 2} FE52345)

T+ A FEEHES AT T AETE Sote] 44 dAH ArlE qe &
AR e, A7 5A4S B o 2 &9 3= Liver, Kidney, Spleens 2213t W
gl B FA SAHS Tl 54 FAF

RGE 200mglkg 500mg/kg 2000mg/kg

Dex
Liver . .

Spleen

*ree
Ay

wwr (4 910 00 0J6 #[00[0 0

Con Dex RGE 200mg/kg  500mglkg

*

Spleen

L

SCOLY
J /7
e

Kidney

Con Dex RGE 200mg/kg 500mg/kg

Liver (g) 113 1.316 1.308 1.32 1.266

Spleen(g) 0092 0.128 0.128 0.132 0.122

Kidney (g) 0.686 0.418 0.444 0.442 0.424

Heart (g) 0.154 0.146 0.144 0.146 0.146

Con Dex RGE 200mg/kg 500mg/kg 2000mg/kg

Liver (g) 0.1 0.082 0.106 0.114 0.106 0.09
Spleen (g) 0422 0.356 0.378 0.372 0.39 0.336
Kidney (g)  1.408 1.236 1.246 1.182 128 1.132
Heart (g) 0.164 0.138 843 0.142 0.128 0124

Fig 60. 243+ § 74 22 EF2S 53 47154 &9

Con;control(th Z+), Dex;dextrin(¥]~E#)100 mg/kg, RGE;Red ginseng extract(S-4}
FZ5)200 mg/kg, CLJ200 mg/kg, 500 mg/kg, 2000 mg/kg(7F3H+ 2 FEE3E)

9-5. 2+ A FZE3HE 9] cytokine &4 A7}
7} A3 HbH

Mouse splenocyteol A 73+ -2} —f‘*%%‘? = = gl

Mo HAy AdE cytokine AAE Q] W3 A EE mRNA levelo| 4 &<l 7],
71713 o & spleens A &35 FA7|E 1y51s<>}0% RNA AA & qPCRZ cytokine
mRNA level 8213} /n vivoolld &35 =43 spleeno = prlmary cell culture&
3t mouse splenocyte® 6well plateo] 7x10° cell/mLZ seeding & 12A]7Fo] X &
e+ A FEETES A Ydte] 6A17F T scrapper® harvestdt. cell pelletS RNA
prep kit® RNA extraction & cDNA &A1& 3tar 178 o] 83} cytokine #& AR}
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Table 5. Real-time PCR primer sequence

Name of genes Oligonucleotide Sequence (5'-3")

Interleukin 6 (m) F | CAA GAG ACT TCC ATC CAG TTG C
R | TTG CCG AGT TCT CAA AGT GAC
NOS (m) F | CCT GGT ACG GGC ATT GCT
R | GCT CAT GCG GCC TCC TT
Interleukin 10 (m) F | ACT GGC ATG AGG ATC AGC A
eried R | AGA AAT CGA TGA CAG CGC C
Interleukin 4 (m) F | AAC GAG GTC ACA GGA GAA G
R | GTC TAT CGA TGA ATC CAG GC
GAPDH (m) F | TGG CCT CCA AGG AGT AAG AAA C
R | GGC CTC TCT CTT GCT CTC AGT ATC
v Ae Axt
k-5 S BAIA cytokine@d B7HE AAIR A¥, CLI2Z000 mg/kgoll M= &4do] €
o] 7 o CLJ500 mg/kgoll A positive control?]l RGE®} W n3}S S w B34S ¥H+= AS
sHelshol e, Mol B Q1A IL-6, IL-10, IL-49] &Ao] F7lets AL Flssle
], 3 NOE A3t Agdukgo slo] Fagk X322l INOSe] WHdo] 7t H&= AL &
RQIeto 22X jn vivodolAE HWEZE7}S Hol = AS & 4= AL, ®3H primary cell cul
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tureE ¢ mouse splenocyteo] A1 ¢] mRNAZE ¢S &8RS wl in vivost w714
2 cytokineZA o] E7lslE AL QS
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Fig 61. @&7]717H8Y) 275138 mouse?] cytokine &4 A7}
Con;control(th %), Dex;dextrin(9]2~E#) 100 mg/kg, RGE;Red ginseng extract(Z4+
FZE5) 200 mg/kg, CLJ 200 mg/kg, 500 mg/kg, 2000 mg/kg(Zd3+ 2} F+EEE)
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Fig 62. &7]17]7H30¥) 47513 mouse?] cytokine &4 H7}
Con;control(thZ+%), Dex;dextrin(€]2~E#) 100 mg/kg, RGE;Red ginseng extract(Z4}+
FZE5) 200 mg/kg, CLJ 200 mg/kg, 500 mg/kg, 2000 mg/kg(7d3+ 2} FEETE

v

Belative Exprestion level of iNOS (faldy
Relative Expression level of I8 (fald)

Contral Dextrim Red 200 200 Cantral Drextidn Red 200 L]
Fig 63. Ex vivool 4 cytokine &4 H7}
Con;control(tZ+), Dex;dextrin(9l2~E#), RGE;Red ginseng extract(Z4FEE),

CLJ 200 mg/kg, 500 mg/kg 3+ 72 FE=¢=)

AAA oA e+ 72 FEEFES A8 F NKAXZ &4 34 AAE B7tstr] 9
3lo] protein levelol A <18t Raw264.7 celld 6well plateo] 7x10° cell/mZ seeding
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cell pellet2 protein lysis bufferE ©]83%}4] protein extraction & A=gh. A=k

proteing 7}A|al W #d 2AA}9] antibodyE ©]83F¢] western blot #3Y

J+ 4 EFFERE ) W FAE AT 98] $-2 0014 484774 RAW
264.7 A2 LPS EE 48+ 54 E8FEE AS Bl AKTS k-Bad] Az Ag
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¥ 3% Chlorogenic acid(Sigma-aldrich) 10 mg= #3}e] 10 mLE&HZefA~F0 a1,
30% Methanol® Z4#3] %<9 & H83le] 1,000 ppm FFHL NS A xsta, g9
S A st xFgNow &
(th A EgNe] Alx
AA AAREEE) 0.5 g& AEsHA ol 50 mL &FEgtsde] FHa 30%
Methanol 50 mL= A&3}o] 247t 2539 55 3 ol & 23 & F8&3to] 0.45 nm
PTFE filter® o]3}3}a, ojols Holo g gt
(th 717124
- A%7] : HPLC(shimadzu) PDA Detector (5437 330 nm)
- 7+ 3 : Supelco Discovery C18 ZAo] 250%4.6 mm 1.D, 5um
-+ % : 1.4 mL/min
TYF 5 ul

=24 1 A- 0.5% Phosphoric acid in water

B- 0.5% Phosphoric acid in ACN

Time(min) Mobile phase A Mobile phase B
0 95 5
7 95 5
27 70 30
28 10 90
30 10 90
31 95 5
40 95 5
- A

Chlorogenic acid  #9e] Chlorogenic acid¥% (ng/mL) * F o] HFEy] (mL)
A& (mg/g) = HA A=) * 1000 (ng/mg)
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-2.654

4.0 T T T T T

(2) 43}
g Chlorogenic acid

(mg/g)
JUANNFAFE= 269.9

/\él— _

A2 = -

7 2] A o] A -

R R -

3lo|ExmE -
w7l -1 3.92

w7 -2 3.51
7] Ad-3 3.55
w7l d-4 3.85
w7 A-5 3.96
T F-1 3.62
T -2 3.51
T F-3 3.36
T -4 3.49
T F-5 3.65
A=Y -1 2.63
Az -2 2.72
A= -3 2.77
Az $-4 2.65
A2 F-5 2.88

(3) a4

AxZA F AHeH Aush AxTPE ARAE $AAY dAR s

= 1
1%7434‘5&—?@—%%%01]*1% Chlorogenic acid 269.9 mg/g°] AZEH Ao} 7|EFLd 59

& =
AzsH TAME w71 Holli= 3.92 mg/g, 3.51 mg/g, 3.55 mg/g, 3.85 mg/g, 3.96

mg/g, 7% F 3.62 mg/g, 3.51 mg/g, 3.36 mg/g, 3.49 mg/g, 3.65 mg/g®] HEF oM,
A=Y o= 2.63 mg/g, 2.72 mg/g, 2.77 mg/g, 2.65 mg/g, 2.88 mg/g°] AEHA=
AFEE EAAHRE B 7o E” AlF Al AHSHE dR Foll= aRANFAE S
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EdAXH 0 0.04 g/100 g
EsA 1 3.50 g/100 g
FH2HE : 2.17 mg/100 g
ol 716 g/100 g
g - 54

W 0 0.0939 mg/kg

7F=% : 0.0053 mg/kg
T2 BHE

H| A : 0.0269 mg/kg
eAsEA  BHE
FHH1Q1 ¢ 183.32 mg/kg
F2 244 1.89 mg/g

E A 2R A

o

bEl

S | MAMB-ALBM-APND-COYM-SURR

AE - ABHIIE ESHZEIAN

EIErT]

o [ﬂa - o | 1ar0i 058 oom -
— sma | ormimE
o T
R EEE) [zesava
e 2z | 201805 1807 -
S HY2 LuE a3 I
T “g% 88 [am [sanz=ave s
[ [CEEERE
Jons
p«ms!gu”u:ﬂg 9 |mawom
8c EEEL]
HEEy e ¥ TARE D0 0
EmWu 9 szew a0
T URS DI I Dam E #3 000,087 ©E
CLERE]
WODEH BER AF N 0w [0 00U [ 16 g8
N e pwmwue

FZ OFs NS 18 [

TMBSIME, HITE MSE U S AR NMSE I8N O A5

(MEETIE) BRNZ A8 20gL0

20214 058 112
20l g

Helde Y24 ag

ESEINE 16061509728

[(mEma [nx8a= seaza| neanan [uae MEET  [o0e1d oo 118

114 -




(ot

N

14 2
4 v
ol

r o]

N

r ol

>,
o2

i

::1‘

] 4018 £ (1)

A D2021052404 =

T %] RETV-TZR0-WI56 }.] ‘g . a }.})ﬂ 757] }e'l

axd e ik ol
K A% | 551 S AT B Ak 2 ) e Ay o
F o4 | #ebd = ghoEE shekg o agl 11-9
i = e Trdys AET-0A-25
Aesee | gk drE | neeioneor

FIBL7F ) R qlol Al abe] 58 st ohgat g,
A A AR 20210600
CL RV DIE I BT T
AREEE ¥ TERRTEE

A - HATE Ay dAL dA N Al -FFA
e ;lf;. sl A7l i it Al A8, AR o Fay-
el i 4 A

LI e b e B R -l R R A A

A AR E YatE WS Yol A TALEAE AL TSN ol sl pa F e alg g+ e
W EUEA mE AR S g FREE fE Y G el

# AT KSQ ISOVIEC 17020 % KOLAS T3 # ft3ie) glirdch

WA ol ek YA MY - AW A AR 2y Tt

20214 06 ¥ 024
7 5HEFATL

A e A T ) e T AR A e Kb AR ok

- 115 -



ofy
|l
>
S
ofN

o= = L SO D

A D22I052405 £

R BHa D - W - 1005 .i..] ‘g a .3«.'-39 a _A-]

g BT R
i TR R LR e B | q % Aty
ol ajal
Ca Al [ A A b S B e [
daaid RN (R AR -5
Harsi= 3 Hlaeg alE DEO2 IS0

A#l7 S st atel A5l Pabel A # dahs o ey
AP - Al gkl o 021-06-28
M - HAF 5] e
HA A iy

AY - AAUE At HA E M-z
wHmedke) D9EY ke i Hepg-
FHEFimefke) 00053 mp'ke o3
A lmedke) 2 30% tea] 4
] A Cmefkg) (L0960 mizl Ac)E

I
W,

T B B e TR PR T e R L

@ MAL e SR A el A ARk MY TP A ofRl ) Ra Wy el ol @A,
AP AL e YR A AR R A4 o Bedct

# 3 4 M A= KS O ISOAEC 17025 % KOLAS s1ata fdede] farid.

PR RO R R TR R R R o e

2021 059 284

gx71vdFdT4

apriEz s e E A S 9 A R Bepsfwww Khaire e HLERYE (G

- 116 -



G L EILERRRL 8§

A DEOL1GEA406 &

40 8491 K1BT=-VO1Y=TRGD ,A] 'ﬁ ‘ a ;\].)é J_q )e]

tEw [@eld Wil

| e [rnnag s sa ad | s
s F 4 | Aee sroks kg o g 11-9

A7 Wrawy |
E RIS R R g HA5AH DR 200G

Flato} gl Pl Naldapsl et Aee ohge 2
M Al gE Y s A021-06-01
LR FE SR
SRS EE S DEREEE
AY - AR A - A A A |
@25 4 Alugdi) ras <l ol ]

2

Wy My e eI gl Al - kA UG g on §-Aug.

oopabEa] i A8 AN U, Ay HAbThe Al - g eleH el Fa Rl ol g glan],
PR Al S 4 8] M SR BT 5 e

F OB MM RS QISOAED 17025 2 KOLAS 5% ehe) gy

o] EER S A el AU a2 g el

2021d 06H 019

g edFd T

(AP IREE T A A ] A A ] hupd e e sk e 2P F (1 A 11G25-04e0-1

- 117 -



@ 7}l

L RS ERRE S

4 D2021052407 =

s8] A152L-LAL-GMEO )l..] 'ﬂ .% }:.].}g a A—‘[

xal
g (el :;;Jiﬂ:
I T R e 4
ag|gl =

oA | Ak wbekE bk ellatdl 110
e

dysiug ARG

) A)2] 8 kS erul® ATV

Fhebe) g2 gl glel Al - ale) €] @ Haehe g e
AE - AR SR 2021 -06-07
A - A A9l el
HALEE F W] M

Ay JAE R - AH-A48d
FFu 21 Cmkigh 1EA.3Y mimf H

T3
=

@ F AR ey Al A AR ke @y,

a gl tpa g s ook, A e Y AR el a9 ER Sl ol 885 e,
ArEd A EE AT A A Sk SRR T RleUS

WA A S G ISOVIEC 17025 W KOLAS ol s ot eie) glihe

O B S R L B | TR BV B B B Sl el e o R

2021 D6W 0T

#gF e NFATA

SAPV RS ) A ) A s A R b ww kbl e b TR (00 1 MREH- 0400~

- 118 -



LR E R

Al PED2I0GIETT &
4 S YOLIU-HLOA-FT31

Al -HAM A A

- Halg | s ga el a9 E | rpul &
T | e R e ol St 110
HzuE Aradd MR- 14
IEFCE I e TETE [— i

i Lt e e B R [ eV R R e it g B R - SR 1
AE e ShEe D an21-06-21
R R R R
HALE oAt iy

A - dAeE A - A 4

Ao - e]

TR AL mpfe) LED mafe

sl

A 271 YA A S0 -G o R B B AL R | g e

2 8 ToEE AeE A% - A ESEE dd s R AU

@ P A M o YA Uieh A
AAFEA A RS A g el R R

o A S ISOVIEC 1TOZE W KOLAS 2l abds] sl v

L B B I o U SR B B R B il B S = el ok BR A

2021 69 214

gxvlesdFdT 4

(Abygtal il a5 g obs B3 bups www kbl re i 350G 0 (05

HANL TS A - A o188 Fha Bl Sl ol B4 F a2y

- 119 -



A3 dTAERAe] = A3 R EF 94 A=
14, a759 4%

(1) 83 d7+NEE

O 7 mAAE A7uby= 5l Ak]lst

o FHVF 2FH ol 7T EAIAE AL (HACCP JASAA)S 53130 eH, 7]
TAEANEY 1Y AFHVeE AFHEANS 9% aE5AA T 2etE 29 HPLO) S
FAHILE 3 AES 5 SRS

o 2L ojokotd ] A A)2020-129%(20.12. 29) “H-Fd FA| EE Fug HA o}
Yals A% 59 7154 34 T gare] gk q-g 7ol whEk EIAEE 1A s E
A5 “T-AAIRIFAFZES o83t Ve BN ES sl

O 733} fA5 o83 17|, 7198 NA, a5z &4 7t

[e) - -
o FTHIHY HFEFEE+FAETFEE SH=1DY 7SN &8 7 n vitro,
n vivo) $+5
o FATFA0%FE=E+FTAEFEE SHEO:DY 98N EdH Y in vitro, in
vivo) 45
s B EFEEt+aAEFTEE ERE3)Y WqHSX S 7 un vitro, in vivo) $E

(Etel - A, M
o 1A = XA & A =z
MIlx| F 9 (2019-2020) | (2020-2021) (%)
e |BECEHE) - 3 3 -
R - L)) - 3 3 -
=5 ZE(CHE) - 3 3 10
Moo S2 .| x| B A () - 3 3 10
SEOE En AR AR Tdead - [2E(EAY) 3 - 3 -
o [ AE(EH) 3 - 3 -
e | SEEAE) 1 2 3 5
SI=Ei
A (FH) 2 5 7 S
AN | FE(TAY) 3 3 15
(o]71) X (FH) - 3 3 15
o =E(CHAE) - 3 3 30
5
sk umEs) - 3 3 30
- ZE(CHAE) - 100 100 10
TR Tames) - - - 10
AP LI S ghY X F> B (] . 1 . 5
TERE Fimean
HH(FH) 1 3 4 20
o129 2 E(EHAE) 1 2 3 5
A () 1 2 3 5
- =3E(CHAY) - 1 1 5
FRED P e - 1 1 5
A ZE(CHE) 6 118 124 100
AF(F3H) 7 23 30 100
< APNUMNI HSXE >
_ oA F7H e A .
- MA =20 N ALY ZEX
I A B0l A e Iy H5HE o ' i
(;glg;‘_:) He AX| 5t= 1AM = 2XtAE ﬁ_:;_lc’
H|S2 (%) |ERF/ERIIH | HsTE| AMsSFE (2019.06 (2020.06
~2020.06) | ~2021.06)
A EolotE
JlIsM8E A= OFM X 10 A|
- Fal U= /oA Al Z
1 AALE 100 2l = /obASIAIZ | 100 50 50 100 1202012
9%

- 120 -



(3) A% A% AT
ELRIEES
0 =5 @ A5 24) AR

o

il =2Y | SEXY | FHAY 2 =Y

fol
J

(SCIE/HISCIE)

SCE 6= |

7|48

Beneficial
effects of
the
combinati
on of
Curcuma
longa L.
and Citrus
junos
against
AB
peptide—in
duced
mice

Journal of
Medicinal
Food

N

o|d

Mary Ann
Liebert, Inc.

SCl A ol g

Combinati
on of
Curcuma
longa L.
and Citrus
junos
Siebold ex
Tanaka
enhance
the
immune
response
on
RAW264.7
macropha
ge.

Biomedici
nes

N
)
et
lo

MDPI

SCIE

The
Combinati
on of
Curcuma
longa L.
and Citrus
junos
Siebold
ex Tanaka
Improves
3 Hepatic
Steatosis
by
Preventing
Oxidative
Stress
and Lipid
Accumulat
jon in a
NAFLD
Model

Nutrients | &2

MDPI

SCl A ol g

M
X,
_L?l_'.
v
ot
lo
M
=]

O =W =

S

"Hkiz ©
db 2l A|

A

0|0.

2

o) | 02k
[1g

ol | EHl
Ral

o

2019.10.25.

lm}

HH | oK | 10
o] for
I

C

— || ——

2019.10.25.

HI[ =] 1] o

1>

M| 02|02

Hloolo

Joi| | K

ole| Jor] Jok
ol

T

OM | O | rge M

rlo} rfo

ol

2020.07.02.

Y AU SHHMANEH

S22
o 19| k| s
rejreirojof

lm}

et
ok
o

2020.10.06.

e R
(2afolx 3t

tol

e
ot
o

2020.10.21.

EX

R RERRE

lm}

m]

2020.10.22

|'>

e

@l

N[O | O N W —
o
H
Ar
Ral
=
H
0=
Mo
NGl
ol

H| A
2|

e | e | T

oy oy oY

02 (02|02
0¥

| | o
B |

ol
rofox |l
oje

2020.10.22

HE=H A
ME=H A

>

=

¥

2
re
=]
I A |

ool
rot rot ot
m

lml

- 121 -



<Y % ZA s&3e ¥¥ ¥AH-7A>

Immune-Stimulating Effects of Curcuma longa L. and Citrus junos Siebold
complex extract via Improving Cytokines in Raw264.7 Macrophages.

Hyunhes Kim'*, Ji-Hye Sang’, |ELE and Kyung-Chul ¢

odf Blamedicad o an i L % & al Center, Univa

Abstract

Curcurmir, & component of Culcuma lengas L, helps prever dementia des (o it anbcander and anticxklant properties, Curciuma longa L I8 1F main ingredient in Curry, Bnd in Indians
who gait cury, the incidénce of senile demantia (Aznheimers disssse) |8 only one QUM of Americans, | dso nok the afiect of Improving obesiny and adult dsenses |matsbolic
synorome), promoea bile secretion. I aso prevenss Chiomsc di such & Arer b . high lood o . mnd &, In the Citnis juncs Sebold

containing rich vitamin C, minerals and citric acid, in addtion to these nutrents, favonoids. reduce the incklence of cardicvascuiar diseases. Curcuma longa L. and Cires. junos
Sietsold Compler exirect on the Fmmure system have nol been Known 1o the public. The immuno-modisatory polentad of comple exract was revealed by determining (s effect on
cedl viability and cyiokine expression of mouss RAWZELT ceds. Cylokines (IL<10 and IL8) in RAW2E4.7 macrophages wens shightly higher aMer featment wih complex exiract.
Complex exirsct emhanced (e umctons of mocrophages, sich &8 cplokires procuclion. In sdditon, cytokine concentratiaons wee significantly intreased i cells reakd with
different toses of complex extracts compared to the controfl group. Thus, these results showed that complex extracts enbsnced cytokine sscrefion in mouse macrophages, and
POSSESEA Qo0 nafural oom pounds St mmune-simalstony aceiTy.

Intreduction

The Immune debence sysiem i 10 protecl ofgansm from infection and deease and thess unctions mmmu-l:mr e modecuies, &5 0o palhogens, from virvses. irmmuns $imulation

T oo o B0 Enanapa Ut TTRces that e &im an the stmulation of our norspaciilc Smmune defs fation using plant species compriges ancihor ainemative thempy
fior dlissarse, reinfarcing immune responss of Bie hosl LPS stimulation of macrophagss induces infismmation by scivating e nuciear factor-kB (NF-xB) and mitogen-aciivaisd
protein kinase (MAPH| signaing pattways. NF S aciivity Is By piw ylation and reg ¥ profeins siech os p4S and =Bo. and upon thelr degradation, KF.xB

Iransiocate to the ruckeus where it Tunclions as a franscriplion facior o reguise inflammation. This signaling patndsey reguisles the sxgression of varkous infammalony mediotons.
inclugingnitric oxide (ND), Inducible niro oxide synthass(IH08), and oy cleoxypenese {C0X]-2, and pro-rdinmmatony cytolmes, such os 1L, and L6, snd THF-0.

Curcumin, & component of Curcwm fongs L. hars feveabed Ihal & lowers cholesterol levels, prevents cholestenol acoumulating in oot wessels, and stops sboking platolels wogether,
Covrcwma innga L also slows the spread of fat tissue and lowers biood sugar, trglycerides and Tatty acid. Cuary is the main Ingredient in Curcurma fonga L. and in Indian who eal cuy,
e incidence of seniln dementia (Aheiners esase) i ol one quarter of Amencans. 1€ alko has the #fect of improving chesing and adult disesses imesabolic syrdrmal,
promotes bie secretion i also helps wilh facilitabes biood circulsticn as cholestenol is used when bile is produced, and prevents chronic diseases such as arteriosclerosis, high
hlond prassure, and cordicwascuiar GRoaseE, In the Cvws Gmes Siabold containing rich vitamin O, méndnass and o acic, In addition 1o thes mimiens, Aeconokds educe he
incidence of cardiovascular diseases. Pulp and rind also contained stronganbaxidants that reducedtres radical thereby prophyfactic activity sgainstdisease.

Curcumna inmga L, and Cirus jonas Sabokd complay xmact on The SMUng Sy siem Ravi nol e known oot pubie. Tharelon, we identfied e immuone-sdmulating afects of 70%
elhanal and vesler exracts of Cuncums fonga L. and Cires jumas Skebold comples. The iImmmino-modulanry potentisl of Curcims longa L. and Cires junos Siebokl compes was
rincoaied Dy detarmining its afect an call viability and cyoking sapression of mouse RAWTEAT cells. Cytokings (IL-10, IL-G] in RAWRGA.T macrophages wer slightly highar afer
(reatmen] wilh Carcaing longe L. and Ciris mnos Sek complex sabigcl. Compkx extract erhanced the lunclions of macrophages, such as cylokines production. In acdfion
cyboking concendmbons were ssgnificantly incréased in calls iretod with difemnt doses of Cuncuma fonga L. and Slrus funcs Sbold complo sxtmcts companed 1o fe control
oy, Albo pether tne resills showed that Covcona fongs L. and Cirus jfenos Sebold comphén exiracls snhanced cyloRine secretion in mouss mactophages. and possess & pood
natural compounds with mmuns-stimulatcny activity.

1

FiS. 1 Cal visbility sffacts of Curcoma fongs L and Civus junss sty FIG. 2. ERecis of Muic Oxide (40| FIS. 3. Call visbilty efects of Coveuves PR 4 Curcuma locge L end it junce
Suring 8h, 7%, 74h. ond 48k in RAWITAT calls. Evcest for dhe &5 hous, the  produstion in RAWNWT csits wih  fooge L oand Cmes junca compies tomplar  sxnact - enhanced

Femaining shawed nao fasichy 8 vario concemaioos Clvrins fosge L and Civus jmos  #Xtmel gunng Gh 13h, 28 snd 4Fh In  TGPsaian in RAKNIELT cell, The sMoacy
(A Cytetmality of Cureusia fonga L % wihanct {CL0 58, CLO 190, CLO 201 Imabmart  The aifcacy of we  RAWZELT oMl [Af Cyictowcity of  Of f dkimcis an oyibine sipession wis
2% ethaned §CLI0 B0, CLID 108, CLID 200 reslranis pvalusied with WET1  svicis  on WO scBvly  wan  Cwiuvne jonge L el Citros jungg  E90 3

asaays of RANIEA T cells for §h. 13h, 38, and 48h, cenfirmmd. complex 0 sdhanad [CIC0 80 chcp 10a,  1A] Cyickine sxpresmicn ievel waw conlimed
(5] Cytoinakity of Chres funcs L 0% sthanc (00 63, CJ0 105, CA 2001 20% |4 MO activabon of Coreums Gnga  CJC3 2000 2% ethanol (CCH0 55 ADOUTIFML, L0, IL-2 and LE in Caveuma
affanel [CI20 B0, CA08 100, CU2 2005 ineaiments saluaisd with WET.1 L suirachs in RAWDSET ol CJCID 108, CJCH 2000 beaments o Loand Cious jusas comples 3%
sy of RARIEL T colin ter A, 120 2, mnd Ak [E) MO civation of Caras umos  evslusimd  with  WETA  waapn of  Etenal [EI00 80, 2008 104, CACE204), 205
EADEN b RS T Colla. R3S T enls for BB, t3h, 2ih, end &ih.  Wthenol [CIC30 53, CACH 190, CICH) 700 m
RANEIEA.T Colls,
Conclusion

Heceniy, there has been a growingmtenest in the medicinal use of Curowma famga L and Cifnes funos. it contains numerous physloéogically active compounds and has been known
1 Pl Eerapebe s Mects, The maim organ of irsmunity e the human body & Be spleen, andnoreasss in cylokine produstion in spsenacgles are s key indicatar of immuns
reactivity. For this reasan, we tesied the mmunomodustary effects of Curcima fongal. and CHrus Inos @ vitno on RANIN. T cefis. Our sthudy demansirated that Corommalongal.
and CHrUS iMoEs annanca boh NO production and the evel of Infam matony yiokings {IFN-g. 1L-10, IL-2, and IL-G) in RAWZE4.T macrophages. A% 0 TREUHS, MRSH resUIts SlagQestthal
Cuycumajongal and Civus funas has immune-ssmutating efects, enhancing MO, IFK-y, 1L<10, IL-2, and L] secrection, andis nontoxic even st high doses.
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Protective Effects of Yuzu Extracts on
Free Fatty Acid-Induced Oxidative Injury in Hepatocytes

Gyeongenn Ha'®, Shivtas Kim', Recmgjin Park"?, Yongjae Kim', Yoo-Hyuz Les’, Woojin foz'™?
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Lipid Accumulation Inhibitory Effect
of Citrus Junos Water Extract in HepG2 Cell
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Curcuma longa L. and Citrus junos Siebold complex extracts induces Immune
enhancement effect through regulation of Inflammatory Cytokines

Hypnhee Kam",, J-Hye Song ,, Sungmin Kwak ., Gi-Jun Sung . SeungHo Park o, i-HHoon Jeang .. Hayeon park  Jeong Min seok ,,
Min-eong Kong . Jivyun Sons, Yongjae Kams,, Kyung-Chul Chioi
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Absiract

Curtuma longa L 1CL), & aditonal medidnal pang, i well inoen. as 2 functonal od compoand. The major comporen of O s & curcurin of anthocyarn famiy that has meft-Sncions sucn as
aramicrobia, anfcancer, and antoidant activily. In the Cins junos Siebold |4} conkaining rich Wiamin ©, minemis and diric acid, in acdiEon o fese nuinients, fiavoncids reduce Fe Incidence of
camlovascular diseases The Immuno-modaaiony. polensal of compley sximct was revealss by determining Bs effect on ced viabilty, cylokine exprecsion and secretion of nitric cade [NO) in RAA 2547
macrophspes. Cail viabikty showed that e sxiracs do not Sgnficanty afect the = oudhy by usng WMTT assay. Aler featvent wil compier exioct, cgokines (IL-12 L-10, 15, B-€, Arg-1, ol
O were Righer In RAWTESS. T comparsd to unireai=d ceis. Alsg, the secreton of nitric cedde (NO) Sgnficonty increased melalive o the contrl AW 2547 pelis. Thus, resuls fom e present shudy
sugpesied Phat CL and CJ cowld be used as 2 natrsl Fmunomodutsting agent for inflammatory diseaser themoy.

Introduction

in heathy irdividuals, tencformed or cancerous ceds contiraousty arse a3 & resu of emors durng cefl divisiom and ane confiruously remosed by Inmade immoee oefs, Rciuding macrophapess and
matural kier (M) ceil ¥ this balanoe i3 disrupted due o sEakened MMURE MESDONSES, CIRCE cAn ante. The mmune system can pecome weakened due o many S0, inciuding anvironmentsl
imrins, Feguiar saling tabil, sirecs, and lack of seep, a2 well 3 cardiometabodc syndromnes sLch &5 hyperhension, dabetes; and hyperdipdemia. in heally iIndondusis, age s o Imoorsnt couse of
weakenei IMmUne Tesponses and can jead fo Inoreased suscepdbilty o infections and cncer:

Curamin, & compenent of Cuoma jonga L, felis prevent demenSa due B0 s anticancer and antoxidant properdes. The study was conduched by animais at the University of Michigan mseanhers in
ihe Unfted Elaies nas shown hat Carcema jongd L iowers choesers leveis, prevents cholestencd accumiiatng in beood vessefs, and Slops sBcking piseiests ogeter. Curcuma ionga L aiso Sows the
spread of fat Brzue and iowers bicod Sugar, iphcendes and facy acids. ILaiso has Pe effect of improving chesky and adul Mseases |matabosc syndrome!, promotes ble secrebor. T aiso heips wih
Taciiaies bivod crouialion a3 choesiend b5 used when boe s prociuced, and prevenis cronic diseases Such a3 aleroscemss, Pigh biocd pressure, and cardiovasnular desases,

In the Siews junos Sisboid coniaining ich vitamin C, minerais and dinc acid, in addion o SFese nurenk, Tavonokds reduce the incidence of candovascuisr diseases. Pulp and rind siso cootaired
simong anfoxidanss Tt reduced free radical thersby propimsactc actEy against disexse.

Curtuma fongs L and Cirus funos Slebold compley sxiract on e immune system Rave not been known o e pubdc. Therefons, we idenSfied the imsune-simuating eTecs of waer sxiads o
Curcuma longa L. and Cius unes Slebold compier. The mmune-moduiafory poenlial of Curruma longa L. and Ciaus unes Sleboid compiey was revealed by ostermining #s effect on ce5 wiablity and
cysckine expression of Mouse RAWDEA T cels. Compiex exiract aiso fes £Tect of Mic Oride {NO) producSon in Raw 254.7 cefis
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Recenty, the misrest in medical approaches using Cacuma longa L. and Cius juncs s imoeasieg. The efiectieness of a single 2xiract has besn proven Twrough: several capers, and we weried T effect
of mmurereaied teatment using mbed extracs based on ersiing expeimena dal. The main ongan of impmanEy in the Fuman body 1S the spieen, and Increases In Cyio&ine production o Spienocyies
are 3 key indcalor of ewne reacEviby For thls reason, we Esied the Imrmaonemodudafony =Tects of Corouma longa L. and Cine fones i vito on RARCE. T, Our shady deronsirated fot the single
=xiract of Curooma longa L. and CRrus unos was nok foedc sscep for Curcamia longa L waber-soiable vt and e high concenfrafion of Cius juncs 2% effano’ exract, and the mmune oiokine ievel
vz mescured Eirough this. § demonstraied frat Cuosma longa L. ana Cirus jumos snhance the level of inflammatory ciokires {IL-33, Amg-1, INCE, and IL-5) in RAWDEL. T macrophages. Laber, wher e
oy wos ewvaluaded by midng Carcumna longa L and Cins jumos of a raSoof 723, €, 3.7, it was confimed fal It wes not fordc, and fen increasad when fe secrefion acivity of Immune crokines, IL-
12, A1, INDSE, ard IL-€, was tonfirmed. Alzo, Modure has immure-stimuia@ng effeds

As ar=sul, when the miving mtio of Cunoea onga L. and Cirus funcs was 7:3, & could De conffmmed that Se overal! effcacy wxs good in Orickine secretion and NG acivity, and the =Soacy of he mived
extract codid be expeciad in & latsr in vivo expeniment.
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Curcuma longa L. and Citrus junos Siebold complex extracts increase the
immunostimulatory activity of RAW264.7 macrophages enhancing NO

production and the level of inflammatory cytokines.
Hyunhee Kim®,, Ji-Hye Song .. Sungmin Kwak ;. Gi-Jun Sung .. Seung-Ho Park ;. Ji-Hoon Jeong ., Hayeon park ;. Jeong Min seok .,

Minjeong Kong s, Jilpun Son., Yongjae Kime, Kyung-Chul Chaoi
1 Wmmmmmmum and Tecnology, Assn Medical Center, Linversity of Ussn Callege of Wediche, seou, Repubic of Kores
EDCFOOD Co, L1, SDCRED Center, Damyang, Repubic of Korsa
3. Universiy or Konknk Coliege of Mediine, seou, Republt of Korea

Absiract

Curcauma longa L (CL). 3 faditiona medicinal piant, 15 wel known 35 3 funcional food compound. The mEjor component of CL |5 3 curcumin of anthocyanin family T3t has mult-uncicns sUch a6
antimicrotial, anticancer, and antkeddant actviny. In the CHTUS JUnos Siebaid (CLJ) containing ricn viamin C, minerals and ciric add, in agdbon 1o theee nUents, favonoids reduce Me Inddence of
camliovascuar sEases. The IMITRNC-MoaiEnny potential of compiex extract was reveaied Dy detenmining s effect on o2l wiabilty, cylokine expression and secrelion of il Dxlde (MO In RAW 2647
macmphages. Call viabéity showed that the axracts did not Sgmcanty aMect the call iowcty by using MTT assay. After SeaEment with compiay extract, cyiokines (IL-12, IL-10, IL-15, IL-6, Amg-1, and
INOIS) were higher In RAW2E4.7 compared %0 uniremad cells. Also, the secretion of nitric teige (NO) Signifcanty Incraasad relative to Mie contml RAW 2647 cels, Thus, reults from e present study
suggeste thal CL ana CJ coud be 1sed &5 3 natural Immunomodulating agent for Inlammatory diseasss Merapy.

Introduction

In heatthy indhiduss, transfomed of cancerus cefs continuous?y aMiee 35 3 TesUit of emors during cal dhision and are confinuously remaved by innate immune cels, includng macophages and
natural Kiler (NK) o2l I this baiance |5 dsmupted due 10 weakenad INVTUNE [RSPONSEs, CHCr C3n artse. The FTITLNE SYSiem can become weakenad dug to many Taciors, Indling emdnmenta
foMns, rraguafmngrﬂ:its.m and |ack of slecn, =5 well 36 cariometaboiic SyNAmMes Such 35 hypenansian, dabates, and hyp=lipdemia. In haalfy Indhiduals, 3ge 15 3 ImMporant cause of
weakered Fnmune mmmwmlmﬁmmlmmmw

Curumin, amammgmmmtmmmunmwmmmmmmmmmmmmmmﬁqwummm
e Unk=t States hes shown that CUMCMe J0ngs L IDWErs ColSGiami fevels, [VEVENTS chOiestarnl 30cumuiaing In biood ves5sis, and stops Sticking piatsiets ingemer. Curmume onga L ais0 siows the
sprEad of 3t Hesue and lowens Diood sugRr, mgyeendes and fatty 3dis. 1t also has the #ect of Improving obeshty and aut diseasss (Metaboilc SJRAMDME), FOMotas biie sacretion. It 30 Nelps with
13ciRates bood crouation 35 cholestsm s Usad whean blie Is procucad, and preverts chionic (i5eases BUCT 35 ASNossernsts, NIgh biood Dressure, and cardovascula dseases.

I Me Cirus funos Siabokd containig dch Wiamin C, minarals and ciric a0k, In addiion o these mefents, avanclds reduce M2 incitence of cardovascular diseases. PUiD and nind aiso contained
Strong antowidants that reduced free radical theseby prophylactic achity against disaase.

Curtima fonga L. and CRUS Juncs Seok] complex exiact on e IMmune sysiem have not been Enown to e pubilc. Thesefore, we identified the Immune-stmuating efiacs of waler extracts of
Curmume iongs L and Cires juncs Siebold compies: The imeune-modulzony poterdal of Curmume onga L and CiUs [unos Sibold complex was revaalad by dstemmining bs efect on oail viablity and
cytoking expreesion of mousS RAWTEA 7 calls, Complex exiract aiso has effect of Mirle Oxioe (MO) production I Raw 364 7 cafs.
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Fiscently, the Interest In medcal 3pENTSACNES USNg CUFWITE fonga L and Cirs junce |5 increasing. The eBacivensss of 3 single exiract Nas been proven thiough several papers, and we vestted the ot
Of IMPrUnE-eiatad FESETENt USing MiXEd SXtracts Dasad on exising expesimenta data. The main organ of IMmunity in e human body = e spieen, and inerEasas 1 cyioking Froducion In SpenoCyes
are a key Ingicator o ImmUne reaciivty. For $is r=ason, we tested the IMMUNoMmocusRony effects of CLFCUT |onga L and CH7us [UNGs In vieD on RAW2E4.7. Cur siudy demonstrated mat the sigis
Eiract of CArcuma knga L. and CAnus |Uncs Was not 30 except for CLIRUm |onga L water-5oiuble exirac and M high concantration of CRTUs [unos 20% athana axtract, and the imemune cytoking level
Was maasLred through this, It temonstraied tha Curcuma ionga L. and CHns |unos enhance e level of Inlammatony cytokings [IL-12, Ag-1, INOS, and IL-5) In RAWDSS 7 macophages. Latar, when the
ity Was Evaiuated DY ming CUFCUS Knga L and CHIUS AN 3t 3 1k Of 73, 55, 37, 1 was comsrmed that It Was ot o, and then incraased when the secreion activiy of ITimune cytokinas, IL-
12, Arg-1, INCS, and IL-€, was confimed. Also, MixLne Nas Immune-stimulating effets,

A 3 FesUt, whan the mbdng =tk of CUrcuma longa L and CHTs Junos was 723, 1t could be confrmed that e overal eficacy was good In cytokine secedon and MO acthity, and the eMicacy of the mixed
exiract could be expected 1.3 [3tEr In Wive expentment.
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Neuroprotective Effects of Traditional Medicinal Plants in Oxidative Stress-
induced Neuronal Cells via Activation of the CREB and BDNF pathway

M Jeong Fim'", Soo-Yeon Park!, Yongjae Kim®, Ho-Ceun Yoon'.

! Deparitment of Biochemiziry and Melecular Biology, Center for Chronic Metabolic Disease Research, Brain Eorea 21 Project for Medical
Sciences, Severance Medical Reseavch Insdinuts, Yonsei University College of Medicine, Seoul, Kovea
28D Research Institute, Danpvang-gun, Jeollanam-da, Korsa

Alrheizmer”s diveaze (ADY) &= the most comenea form of dementa and & charscrenized by progressive empainment of cogmifive fanction sod behavior. According oy seversl vmdbes, [-amryloid
peptide (Af) apgregation oomurs frequendy in dhe brains of patiens with AD, aed fibrillary AR aggregare; indwoe mearotemiciry. Abnormal evens due m che acoummbared AR in cells kead o
mewromal cell deatk snd cogmitive declize in patients with AD. In the tis shady, we investipnied whether the oadifonsl medicingl plast eract (TALE) erert: meuroprodective action apuzms
Af mediared cognisive impairmest. AR sdminizrabos cxused poor memory recenton, azd resulied in marked oxidacve sres az v by d = ide di (0D and
capbaze scoviey im the mouse bram TAE treatmenr ar bosh the doses reversed A indoced behsvioral and memory distrbances, Spmficantty decreased the sndasve sres and ACHE
®COviry in mouse brain. Afl sdministrasgion also brain derived nesromopkic fucror (BDNT) levels were dgmiSicandy depleced. TALE premreanmest led 10 2 Sreificass spregulatos of BDNET

leves. In conclusion, his smdy kizhlizhe: the promiz oprotecive role of TAME szaimct Al medisesd cognitive impairment teroush reduced oxidadve soes:, declined AchF activicy,
and resieraion of BINT levels.

Introduction

The peoerstion of oxypen free radicals, rescdve arypen species (ROS), azd exidasive damspe is believed o be involved in the i af . dizorders. Evenrs of
imcreased onidadve sres (KOS, bpid pereridacion, profein modification, and odidation of minchendrial DXNA) bas besn shown i the Abbeimer's dizease (AD) brain. The patholosical
fearares of AD are the sccummlation of sende plaques comtainies [-amyiod (Af) peptide cores snd seuroSbrillary mmgies ining ivperphecphberylated tan protein. T 1o severs]
mmm-wmw-mmﬁpmmmmwﬂwmmmMmmmnnmmmum
by promesing Al deposition, tam byperphecphoryivton, snd e g boss of synapses and seurons. The reladossbip berween anidatve stress and AD segpesc thar exidadve soes i an

essential part of dhe pathologicsl process, and ssfiosdsoi: may be weful for ATV cresomeod. Carcsor longa{CLYGS 2 well-koown iradiSions] Chinese herbal medicime, wikich & wideby
diztribied in northeaseers Ching, snd iz leaves, root and bark have bees used a: foll: medicine to et neerasthesds, disbetes melling, rheumarid archrics, pasrospasm, asd bepadss
severad bumdred vears ape. G jumes (CJ), & spedies of doe family Reteceae, & nagve o e senibern coai and Jeju Llaed in Kores asd Chins. CJ bx bees wed in iradiSions] medicize,
cozmetics, and edible foods Ir bz been reporved tiar CJ cominin: many bisacmve comy el A5 Vit iz, smd 1 iz that zhow and- v and/or
compler waper-soluble mivheres of sapoming, favonoids, afcdoeid:, pabyzscckarides and procein. In dhis srudy, we demeasiraie usimewn effece: of CL and CJ eiract complen/CCEC) an
oxmidstive siress in neuronsl cell and seggesd thar the exiract of CCEC may be of walue a5 novel amelioragion or proieciion against coguicive deficics om Alrheimer s disesse.

Celll viabiliry Cell i i Caial ) SO
Coll viability wan i i @ac af - iy
CAOHT irorticasierne) an arere-3A ool Lol vihildy wm L 1. i_
detrrmined widh ike convenieasl ST mdwsion maay, ; = O .
i i *
All groeps were trested with crticaviersae (UORT. 400 gl =, - - - . - -
ercept Be conimnl greep which wa ueéresind Sempl iresicd Ll - - - -y HE 13 i 2 CCEC om and SODin e
greeps wern pro-incabmied with the AL sxtract e 158 holore dcnd dcell
ackditian of the CURT. Afwr 24 b in A prpide, sstioaidast {.ﬂ']i_

activity wm measered with ELISA kil o |Blovsion. USA)

)

Weztern bloténg H ooy R ——
f. alldal s e w——

T ncurs-2 culls were bd with HIPA vepplemenicd wiih e "

miriun of proieas mhisiien LD mM PYVSF and phasphsize L = g E'.E B

mbshiter. Prodem wmpls ween sparicd by SDSPAGE,

trapaferred o PYDF mambrane, smd enesshioticd Sl = = [ - -

T 1
wern moshaind ik primany aniledio wubhed, aed cepaad i i m

bmheod scoadary ] Fig 1 Cell cymotemicity snd cell viability aguinst “ N

" l-: Lt
tmpnai Foally, the bmds wen dlenmssed ming oTidatve stress A e R
Imamatsica EUL Fig 3. Actvadion effect: of CCEC on BDNF signal in smidative sires induced-
memremsl cell
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Crrcuma fonga L. and Citrnes junes Mived Extracts Improves
MNon-acholic Fatty Liver Disease Induced by High Fat Diet through
Feducing Oxidative Stress and Lipid Accumulation

CGyeongeun M2’ ", Shintme Eim', Subin Bas' , Teomsim Park", Yoagse Kin', Minsmuk Cha’, Woodin Fun'~
Diviaion of Food aad Momitan, Cbmnain.bhﬁ.ml.ll.'ni’!.m.i‘l:_r. Forea, “Ressarch Institees for Bnmen Ecclogy, Chennam MNaticoal Univarsity, Florea,
B0 FAD Comsr, Komea

e —— Abstract

Thin ntssdy e faestSguint whefiey £z meed st of Circums fonge T sl Sotmer fivr (i) waes ¥eetive iy e ibsbjtom of faf mmmmmelation sl imilete s mrm: o refation b nems
S oy ﬂ-&-mmaﬁnhﬂmw%m*mmﬂ.f#.ql:ﬁmm'ukmmm_mmml%\}
“iEFeidal o T g (=0 o g s flloe | CO0F mos S=3 0 ol dist CATN- Tk, HFTY o Gl o 60 kes® fal et MO toae fisd . ks W The Wi, was sviacd i
1 -m;ir__——ru-pr mul Lo fumes A% 11 wiodks, T boals woighs of MUK grogy wes sipefiastly Soeaml ssjmes] & HFT gp Cataee (EAT ), ispoiide

(000, wxd menkoraliakichsde (M 1 lovels wims mrasem] ramfs the atiosdent STet of Mis e s sl G0 WO grosp wis sigoificeily o] CAT mid SO0 o s doacsiad

mlwqmmwu.umpq Tt salditiom, fhs mbidsitory effct of M im fud asmammalatiin i fives was 1ty HAF swiring The MIN ghosp molmas) the s of Tl
ngicts ot e e HFD group The that ichibilo! (o s imelsion o Geo tiece we osfirmm] ceng AT-POR. As o roait, fe MIN goup s imyesed 5
raiilatim fintams (AMPE, F'F\A.R-:--J CFT-1) mnl 4 3 fu 5 Mtors (ZRFRP-1C, FAS wed ACC) comparee b the HFT) grsip. In sosfusee, Min daacon] HAFLD by alisg =
inkile r- E L
Ineroduction BRI 00
Eazrmaive mlake of fally asafs ol R08 mod safluces sxilitive s Decdative srmm Imtisl Fealy  Fioad Baady P
Sy ety e ook By el MDA Hovl A 0y WS RTY t iy, W i i P8 ke 1 Effet of MIX we Bady
i T b M, nnlident wcliviey o activatml byt h i CAT T ) TEr Weight  asl 0 W in
i BOT1 Bt ROS prodi A s e Il i o the metiiity ol apinidn! mr.m:#mﬂlm CSTHLS Mic
oy and wrirudees o Farly live docmcesss the fomidatas, fmshor m the v, ml A . Dhatw: FH— -
irmranes thes fat mersemsiatio factur, Umerby caisg mn e o fuy live 71 m"'_ﬂ':"*':'irl'-"-”*‘:ﬁ' L R
The ik cnspousd of Cwrcwma fompa Il cwsimis, which b mbtictiles el - ] | . Hilfaan b Dasosn
sy dfacts, and the bondive ceapand of Cifna jence oz t sl by ks, .“l''n"“:"-”'Ia"’“’l""“I ".'ll':-'a?"':'-m L
whih sl greaily afects the sl wsivity Provires stilis v comfirems] et luth
e fomgee 1 el Cbire punse e <fTestive sgaizat fanp lver [2, 9]
e thin sl it W xzeabetnd 10 ot whetley the stk of mis] et of Currmss - —
fmpa [ @sl Qifna juws aggroses (ady live This was ol theigh i
erepire, bppid prrescidation facto, bpid feceidalim factor mal g Do ]
M lE'D- IIIJG- (mn ) T BOX
Aaterials & AMethods Fig L Effert of MIX oo Hibopsthological Changes bn HF Divt-doil CSTBLYS i
— Adaptation
o Lk 13w Tablke 2 Effoct of MIX sn dsiaidasts detivity bn HF il C57BLE M
Hiigh Fat Thict = Sesagic (12 woekes) aimeat = CAT mhﬂ e "‘m: .
Fig L Deabgm of Exporismni In Five Fiodol ooN |m| PR A | B
s '
i | e Gogn [ asad Crere famor ety HED STSOARL RS ST SR 1217 1.2 bl
#Anizals i i
*Tweck-okd male CETRLE mior Tor | wadk madanatnal, than the oooe swore ooy Bassciad 1] | 65 19T I el
diwilnl m 1 oo, CON ;mice fal o pomsl, BFD © oece Sof 0% ke D6, WIX - mice Tt s 2 -k + SE el Bl Teg kg il T i i
Te=d HE T i i (MO0 e howehidey ) in= 10 per grawupl - h_:E Sl 005
*ice wore merilice] sl 17 sk ol sgs Loy e mmnsadiskely coffiodinl el woghisd 'y a
W haticid e Frdjine Achivily 2]
= Thoe Tiver: Hesae wics lecem T e i dwsgaital 15 car | | £
el 8O0 éu
0 bermbaldchdls g
* The Bver wm rocie] with 2kt acid aml | horic acil, md b roactam é
s prrfarmacal Iy el Basisicd], eal ¥ wlcmsbms: Wik pcntaad i 55 s L
BETECH i (= oo L T BEFERE 1 Fact -
= Liver RHA, was sxtrmial wsing the asp-ALLET™ il BHA exbuction kil cD0A was LAY o
synBewiznd el mailino FCR o pofamod hlm‘mhm-i Fig 4 Effecd of MIX ln CETBLS an
W Eiasinticnl Azl miA F1 el Lipegrasia mRMN4 Fapnm
* Chala are mtp i 2 MES Lesdd [ZE. n = 180, mad A ik Bosi Ehillt-l'_‘q’l'-l:-ﬂﬂmj.:ﬁ.ll r!‘-l.:ﬁ‘lll::_lll“i_ﬁull
sigrificen Elfersses (i, wEere), i detcrinisd g Discss ruibiple sl "“-“"E‘"‘ iy Tnian. gt ERSTAR ) THOLGE S
i) el

C. m:!.usiunr
The BIX proop efzstively rodueed by welghl el Sver woghtt cosgp o The el Tl Tul accorraslation W redlorey] frouagh HEF stening.
w'h:nlll:-'rmuhrl-m.q'nﬂl:ﬁ'.l'nﬁwnﬂmmﬂrmlﬂmmdﬁdn:ﬁrmanu:Fﬁﬂm

Wl BT, the Timid poroscide off the lver, wan mesrarad, I}:Edlxmmtﬂ'ni:ﬁd'lruhmln-:pndmﬂw]fnm

Inler.TIFul.F. I::p-uné:ﬂml'-:ﬂnm CFT-1, and PFARS were i el K e HEFTY groiiy, end the Tal wypsifbesds fasiors SREEF- Ic, FAS, el ACC wers

d s e HFD o
EReferences

1. Fhai R, Weng ¥, Thasg [, Chus () Owalstive stres wrald liver' doesse: Hwﬂh-ﬂ'“l-?lgmlnll

Fursh A, Fow M, Oogoi B, Loving T, Serma ¥, Mends 5, Lad M. Cheizal ik, st , i bisl mrad s i sy ol iul el ol
Curruma ot Fosk. aves. An stlesgors] mobcinad plal of otk B fadie e S Preed |75 45454 20191

1 Eharrs i, Muhatir M, Lee VR Extractinn, Sharscieridation i bislogizal meadiny of citris Bevoooiske Sy Clhem Say 353605284 (019}

|a

Acknowledement

Thia wirk wish smipgestal by Kores Tnsias off Flarniey and Sealestars fur Todvedagy in Fisal A prasilies, Firsiry il Fiodeorics (TPET) thonigh Revoree Maichng Progisn, fimlad by Sy
ol Agriialiiie, Ficed snd Rioral Ao (MAFRAS [11900E8-T0

‘73 CHONNAM NATIONAL _
LRAL Lok af Functional Food i

2020 =2 EFd gy

128



O 7€ 89 AKX

=
=
=

280

AT IR LD |

b}
2|

EALR

Al

I+

(:0)
ol

1o
Bl

r
ujo

H
X0
ofl

<

0fo

a

ol
of

by

<

H

(o]

O 23M 9%

o]
I

Tr
Ulo

HaM 72

H

O ABALdRBEAY, 3EAR)/EA=

[¢f
20

HEAl
=

S=/71 oln

ol
ol
o

ilof

Il

[71e3 4]

to 3t o to 4
=y ol Tofl iofl
o__._._ o o o
S S S S
ﬂ — — —
T lof
ujo F!
ol
ey
ujo ulo
o]
THr
ujo
T o]
ljo =l
o} Lo ) L=
Ea N3 N Q NS
o T8 TR TR
il °8 °3 °3
o ™~ - <
,_Ar__ [aV] ™ o
- ! . .
i 3 3 S
Hl N N N
o o o
[aV] [qV] [aV)
s | x2d x5 zsd
el G ER )] o K- < B0
5l = o0 Sl =0 — ol =7 —
K lsag o 150 1510
#0 31 < #0 31 < 40 31 <
s i i
30 Tl Tl Tl
mr ol o 0
Iy o iy
_ oK R — e
RO - oot L ol . K of
BE Yo %0 = 0|m 3T KO Gy 00 |y o n 00
R RR MK HER Ml p WY
uo ™ o_uamao_:._ ol 3 of ownamao__: ol .m_.ﬂﬂ_“__.e ovauo_e O_W_Mﬂﬁ_r:
) N K{ Om IH 2 Ko {0 Ky O IR = e Ky O IR RY e
TN ok KR0S g K kR0 ™ Zo ek Ko ) X0
La o EM L T Em Ko 20 51T Em K 25 ﬁ_ =
i g 0F To g ko mwmo |WX 0F | 0
TR oy TRy FRED g FemnD
od 4 K < I
K 0 =} i foll
Il o] — [aV) ™

o
o

4 88

=<

A

o AAA

7|Et

b

=

A

1of

- 129 -



<E3EY BXA 34>

=
£ 7l
z g
sg0
i 2 o
o o x}
% % o

2 g

7 M

am

e

#

Ll

§997
S 48
gays
590 ¥y
EERE
gun 4y
gy ¥4

z89 3%
el 4y
TERL

ggo BH

2 Xt 20210604
A8 aAMETR) SHUEE)

W & 10-2021-0073021 (B4 % 1-1-2021-0650703-19)
= (DASE 2R E9074)

oA SIAHR O ZFAIS|A} O ACIW(1-2005-044331-7) @] 18
R 1(9-2000-000156-1)

ot ARlA HeT grE T

ro

49

0ZOY oM = o ©
ra

ot o o r[
I'|I'_u
rtox

=
oz

19yn =
=]
>

FA U

33

X} 20210531
HAFEF () S7HEE)

10-2021-0070226 (H =13 1-1-2021-0627285-96)
(DASE 2R CAT174)

S AHRHOI FAIBIAL Ol ACIM(1-2005-044331-7) 2 1
91(9-2000-000156-1)

oF

k=3

r>= of

pxolk ol o T
=
rx
>
Lc_}
>t
o
1x
Ho
for
rp

HOoM oM

0210527
HMNETE SANES)

10-2021-0068509 (13 1-1-2021-0614048-88)
DASHZTE583)

SUSIAHAD! FAIBIA O ACIM(1-2005-044331-7) 9 2%

AE01(9-2000-000156-1)

LEN HA% HuM Zs8] Hagt

A% 9 SN2 PHE 2YUY 588 REMROR BGol: HEEA U HANEY oY £ A28 2YF

- 130 -




O AZA(EZE], A4 B)

ot

.

r
ujo

oll
M
ujo

oll

)

of

.

O A%< A3

of

E]
RO

oll
o

oll
ofl

Kl

K0
s
g

o]

s}

Nlo

—

ia

O 7l € A

=7t

0of0

Klo
ol

o]

Il

Klo

o4

By

Klo

o4

@

Klo

o4

o
]
Klo
ol

lof

1l

14

I
3
Klo

o4

I

Klo
ol

o

I

o FAEF

=

o
K

H| bR}

b

7
KH

[B3A1H “d=]

O AAE Az

3 <
Ko 2o

SRR

Atol
==

Al/H

4

==

Al

O 71 A1)

® ® R
o o o
o o o
W 3T 5 e
rRRIE pall %1 Bl
1+ | =™ = =n
RO 3 3 3
0 T T
ol ol ol
Ho Ho Ho
3
2 o o o
L._.= o o o
1 Q. < <
< o S 3 3
~ & e < <
o o o o
10 < < <t
5
_ < < <
< _ . . .
20 ol © © ©
n| < S S
a5 S S
nN o o o
[aV) [aV] [aV]
. olx ol ¥ olx
Sy Ly Ay
<En <4 <Al <Al
< <0 _J_.ow =3 __ou_u =3 __om =3
Y 32 71 2 71 2
n %@ %@ %@
Womn® ma® o
70 |20 o Koo = |20 ofu Kjo = [X0 ot yo =
of oL Do oy
i TR N s o N} B e
Y N 2Oy NS e Ty N 2
_ ﬂu_x_volA_‘ﬂu_x_'m_.A_.ﬂu_xT_A_‘
< w N T wo gl = - ] =
= ol < ol < ol - <
SR NI I s
< ok ol o X0|oK ol o X0 | oK ol m._n X0
~ [0 K0 20 ki o 10 ki o0 JI0
|_.”O ol N |_./ro ol ™ |_.no N
R < < <
S & Rl Jn Rl
okl N h o
= K K K
__O._ — [qV] (ep)

s}

<NVEAA AFA>

- 131



sBASI

=1

SN (FINAOH HEOA

HE SHUSUEFILAMISHEMNE Jgs2 2 5o 2B (Fad

=J1 8 EJH&

youg 7|8

TEHUL aeld)

ERUAE HIANPLAME 2HTRY I‘"EE’EI:]:'%EE} L)
EIJI’ ABE(JIg29 4% U 2E0HY B) &
.7 Jl=e| s Zd HAEE okdsl 2ol

FﬂﬂiI*EI‘k”:‘C’ﬂ 6.7.)%
E'EL.QLI AMNINTHAHE 2021.06.30.

SHAIE ALY
HELICH

(10T J=HAEDHE HEWSAD chELICH
T HE FaETE | FRETE —
(MRE) | JgoHER | SHUEY A7y GEI|gEe
UWT ST ANSERE V=N | wHHAH -
BA 48 47 w2 ogs | @uapw | 400,000,000
s AW Y RIE FAE =
sugers fpiel
cmong | ZRESTRES URGE et | 40.000.0008
REMDIR g 0p zx Jeampns g TO=H o=
Aw Y Y BENE FuE B A 2 (=EEEY M 008) &el)
| zmsossEs mese | ® =2 | 40,000,000
B0SEH2 | wove zm JjemmasE g FO=CM
1M @ BNE FaE T
INEOTEEE BESE gﬁfjﬁﬁ 40,000, 0002
Sigs N=AEANLE R | A=

1~ d Hegeee wE
v HE & Fa W-40s TR Moo e dis s HEGET RE

Y N=ENEDAH (S 18, 2.

=

- 132 -




T2
2

:.'-:fl E' idi_!':_"'l

SN s)"E8)

4 0| 3
e ]f.ll .L‘I | uE _,,,tg"j I M;ﬁﬂ,
EEIT
AR P NEREES-200 (20210614 ) =
2 [(mim] Sgfek LR BE A5 W0RE] JRtto: ) www.ipetore kr
M8 0t-233-47E2 M 051-338-0700 { ka0 Eipet rekr /HIEHE,T)

- 133 -




0 A3 =44

TS =91 a7 B dol =47 SEr =7 Bzl X Az 47"
O A8t |3
: e :
Al 5 = =
ws | RS | sestwer | men | aeise | ouz (ddw [ Ea ] = | G 0| 22
o (E%) (':'”E‘I) = pada [ = TS
- S0l | JISME | Folx
[ moaa | amEonw | oy | 270S7IEEEIARE - 5
T = —
_ S| of E JlsME | oA
2 | WAl | amE oM | Ry | Gagc | TEEE @S - i
[ TT =
_ SHI| O E JleME | @®ollA
3 | molan | amEobw | o3y | P20 ISEE A - 514
i
] uH"’* /éz-](‘—x-])
ol =0H
NESETS w4y ol 12 2 ar
u(de) | =el(el)
2
O Adg AY 2 79 &4 AL a3
e AUR JSHEANE 32
A5 2 2712H(d) =
20 AHE ) 60,000
. - R 34d = gl 2
ol &t ol &2 (R
L 5w ) 0 1,000,000 2,000,000
o o EFl(%) A 3d & 54
NEERE Al
= ,HLC, =2 0 5 7
-rE =29 0 5 7
&% wdols, NEe
sgst e 29 ME Dol ZAS BHE JNE AUR JISHEAINE ol 28
e
#1 EE Tk
F IR 0 200 O_(')_O 00 O_(')_O
Tt EBHE ) . : =
TE 0 500,000 100,000
O 18 *=
TI2Ar= ol (0
= NEEE NEER-E L SEEE A 2
S CEEELT
1 |elolel Zxers, | @olacly 1 3 4
slofef ulx}
& 1 3 4

- 134 -



<AlTAl-& 47%-20194d 19, 20209 349

22Ul 2021 06.28 1156
w719 Ll At A7) WEFE 20210628448520 @MYL 2021062811156 2/ 2
AT ALS|EE o
Ao ) #e
A 49 5 e
AN 7193} e £ite Sued [ Tl | o | 55
21 | 800503-1esaens 482 | 20200701 | zozovor | 200701 | zoe00701
waws | 2021062544850 | W3WA | 202106281155 | Al melwie | 40981850800 i
s 2wz | AyEg =
HEREE e =
25
REERE] ;ﬁ
o e R a0l R pe
Zoi(g|=01 ) [ AHAS 2
! Hu ERLE | 22 | Roeid [ zasy [ pamy | seed a9 | 5041310 | E@E | 20201109 | 20201109 | 20201709 | 20201108
_|i T 30
i
[l S 92040114400 [ @@ | 20200801 | 20200901 | 20200901 | 20200901
=
5 01 801wy
13
P2 ARE IR 2% (Helglee N U EE UE FS A
: [eretd ) ach Mﬁliﬁl—l LTRAS A Aol 20|10 R HRASHE, BAZYB. GRS S
i 8 CIE SEE AHBAIOTE Y3 Jjol @ Heo| ks HS YL
ST -E| 213 A28 9it 857 WIR NBiAlE A0 2 B¢ A YFE NHIA| IEHC)
9 U8 2019.07.15 | 20190715 | 20190715 | 20180715 P Bt b e L e & oy
10 H10} AZ5H= AULICHFOLHTE FO11F 1355, YL E 1577-1000, 4 S 2 1585-0075)
E - M 2183 910 US| AT CHE BRI AT AROE BoIEA7| ilUC
A} -2 2|RIUSE WP B EE 4 3po Saisiol SIPOA| HELIC
12 b [ ge] B9 AHARYE S DEUS FH50), 24Y Y EIY § AHHUD MR
DA DAL AT 0] OUSE AANSUD YD 815 HELC
13 D AR AR B Ao 2 wzls J|ges 2yssLd
14 e 3o gaes [ sist 2ol s 2l 20| TEE
5 7K HMEH‘-‘\WLH i JI“ 8 &) 2)eluieE et ‘ L sumuqm
16
17
18
19
20
CEE TR DNEC e ;
[ :’\3;1—4'}511‘%' {0} 2 %__ oo jﬂw ﬂl BYE
Bl lE(memnsumurer[E‘:\ m’L fi= e
R T e
O 28 &3
T= g suK(y)
e 0
The A
Mool 0
8 51
] e 1
e =
M prole 3
A7HFA)
O \& AZFH
= OH (X 2
ol R Lol s EERERE)
A
d T §3X
O A4 35 &3
(EtS): Ml
e A=
- = = LS o=
= = A = =
2= JSES s oA | 8 B0 | oE EH | dsg ey | BS050 | TIE
( —=1 oo T
ey =
_ JIsHEAME
N AE 0 0 0 0 4
e e
[ELy =)
TI=MIEA|AIZE
sy 2 [[ISLEINE 0 0 0 0 4
U= NE R
Ad 5t
O 4 ALO1=A%)
_ N o|le
P e 712 A oAt FIoS ol 2l
M T A|ZbT gl . A=clstm
1 IISHNEAZD 20.11.19. AEAH EAIX} I5ch = 20m
et (15:00~17:00) HEO| @ S SHMIE]

135




O 7le 79
(el ®
R . N . A 2k -~ ] et A B *5
WMo | Aok Y (A 7E Aok AHY 'E;'F' 7| e | & H oy °”§$% of o Irz/
[AF3]1 4 A 2]
O " wk
_ += gg 7= i _ N o : HE/HE
S El | =g =13 S ol i =]
HE | eae | GEmE) Y 3 s =3 WEE 22| S =
O 3348 W&
= :rL_E_ 4 zH 0q :&E'j 7|j‘:} 32 xH EH =2
=e (Mot/Ah=) i CEER Sl HE e
O AA 712/4AAEA)/A -/ QR A o JEg
. =LEL ] a2 22 MA Z|E=/HHA/ Hhod ol Hiod L2
T | (A I/ MM /R E /o A) (A1) X &l /obA{ 2 e shed L8
O JE a7+ 98 &4
H S H = = of 3‘—4%}
He | =F |JlE = stolg T GEE
SEAL [ MAF [ BAE [ TIEE | 2 [ of | =R | 383 [ g9A | s9F [ JIE
1 2021
2 1 1 2 1 2
O A4 71 98 44
W EER DT EERTE] ng 7l2 [ mg Ma 35| 3 mg Azt | 3 1S ol
O 928 77 AEAIE 9 &8
W3 YUY Y NEE oF 70 2 2R o o1 4 | X} o1 7l |
Azt FE4 7
_ 72 -
& 7} 5to Pt 2
o2 ('I?I'il/ﬁl'jn_:‘) 7||_ :'_:|L7|' —|T| Al LHo
A%
W3 22 7Y ol 3| 2 NS sz
of=CTH], = ore
1 HEX= FA2t0]0f 7ls4 ‘*Al’%% 2021.06.15
‘SHIIE” &EA

- 136 -



= HLGE B HEA
NewsWire LA HHA @8 =ag Q
HA T oz #HY Ise 28 o= g =2+ oo 2240 MS e SE FiEH =
A ME OlE J| =AM e ;==
O ALCIM, BE OHE 7|SHEAIME ‘SHI|0{E" A
UE, HLT|SAB0 00 UBEAT MEE ZHE GRIE IS HEANE AT
CIO|ME &1} ¢le Ada % 017 7| Ed 7 AL S SHHE ZA
00000
RIS R
PN EEEE WEE A
INHIMD e a S
Ci~CiM2] SA |F 2 30| 0E AEIE 3B
Oxd 2 ¢34 44
WMo B =AY FINRTES PO =kl =ab 7|2
[z 7]
O A7FAIA - ]
ATAE - Fu] | ATAA - Fe _ ]
cam | BTAE | AA s B oy | FEYUA | 7EEE | slm
IR enguy | (aw) | (O |FHESIZE | FEEEASE v amop) | e | sz
X EANZ NFEC-2020-08-
ol AC| M - X 5 .09. , ol 2 M
molaciy | S | ac2010 e 27| 2019.00.18 | 31,900 | ol ACi
SEEE _ ~2020-08-
molaciu | NEEE g0 40 | x s= NFEC;&Z&;S 2019.00.18 | 32,670 | GOl ACIM
AELE
EolaCiM | EMAIR | GC2010 | x == NFECZ&SLOB 2019.09.18 | 31,900 | GOl ALIM
RHEFU|

- 137 -



- 138 -

S
W8
HoM%O
! IOO
IOO
© o
—
o
= o
S
- o
S
OE _ — o
N ﬂﬂ i =
_nl o TR = s
gonﬁﬂ 7o = —
_Xﬂ._Eo ,Iﬁo o:t &)
= zﬂly zwﬁlﬂq %E S o
%0 e]LEr mm,ﬁ uaﬁ_,]oxo mmon_Al RS o 8
83 A‘MT_XOmnAo ‘mﬂo M e Q_ZTZA 1rﬂ _ S
o |% | ~ o A < e = . {Eﬂ] -
o ugutﬂ < o 3 Qovi ;ﬂﬂ]i :
N o — N R gaﬁ L N 4 o) N T
ook ot e < Hin I o ~ + N 0 T 2 ol =2 B o
il b |5 51@;0 e G = % R TAE =
%wr.zgo% %Wﬁw_ﬂ o < Fo mﬁ Muwmﬂ o urmwmd =
ﬁov_%%mh S u%mwor% W%Wu =5 1._oﬂ:o ~ =
m_wmewg e &) MR?M&# o mg% g T i R
%%%@@ %%w% am%@gﬁ QWM@% o L =5
FRERT SE T4 5 2 SE,f2Es T
< O N ﬁo@,#P .x&ﬁ.mﬂD _é7ﬂ ozﬁ@do;loE Hq,aoa o o
EL ~ O g OWJI_ 0 £3 \.Ql,l_ﬁl M rvf mwo ZO OE _E . :lnw_l o/ = — X mmE L <
B T < | O o 5 & P NJo el My X o R o B AN o > X G X
i %@n@w = D s T %x%u% ﬂa%c% = S g
g i ~ do O > %L% 2 % @H% o @ L#mﬁ Qx 5
A—I X i AL;,Iorﬂg.ﬂoq,l O ,l;o,_,.rNﬂC ,LI..;LL. 0 0 ;o,_ﬁ © T —_ ©
o | %mio xg%?_A xoavl ﬂﬁﬂ_gei __&57 ST
| 7 nﬁmagzéﬂo_a o S O ﬂﬂmmg e %/x o o © R K T S
aa13% o, by LL@+ a X ﬂgﬂﬂiu%qi 5
< Jo %o m_xx ey s T ol _ogaK ~x o Y;oSHL [ %o| o] eﬂu
|| FHE Ll T Rk ot PEZE Ee 1 E
mjr i 42%%%&%& _Zago @u}mﬁ{fr O A_ﬁ{ mﬂafr H_z.uggan_rmmrﬁ m.zrﬂﬁ
| %Lvm}@A% te FeanT S HﬁJwW%qxaggch its
T _mxﬂ;gumw%ﬁ _Zgloéngﬂo N ° ;P@EﬁoﬂaﬂgiD % ol
N Lox_ngo7foLﬂl - m_%oaa_ﬂ%a C) ORI o W o oF
o Jo ovhx o o o o rl < é%J?A R 5 T
<1y§ig X C R oy ﬂi e 2 X
O 71:% 7o _u\],_u_.ﬂleinnze.v 5 = o Hﬁimﬁhﬁ ,Lozo
i +%éovE7z.w o} [ 1% = oq%voA o NV F
O 5|~ _LOGEj M e 5 ) TE il %0 é?ﬂ1a r
D %po+mﬂﬂ1 i i < = mﬁemmmﬁ
O ef_oGLIOJiL Zlﬂ@ ol O ,_mw_u_;oﬂ
H.nﬂoD7Lvul1 N on K iy . P o
O = o m t ~ ~ o} L =T R X =K
- = o0 ) e N Jo ol TH o) = O
O V1r1:o = —_— ol _z‘.oﬁ —
2o O W= TN <o ~ O
o N o L ,ﬁ _zwﬁ Jjo _ZT W
ﬂo 1:0 X _ZT _E —_ N o ~
~ ovzc ol x.ﬁ dy
O +dllz o N AR
_O‘WVIOO_HHL + 0 _id
~o ‘_Qﬁ.T _O.Mﬁﬁ AN
N _oE ~ —~ _ZEW
TOo _— 70]_1 )
O Aﬂox ;oLq_U zTH,LI
B Ly b
O ﬂmo]ﬂo ou@_uo
n_AILM_I._.__E |_~|H\,_H_/Humo
—— _
O ° ﬂmﬁﬁw%
3 =
O




B+ A FEEFES] 7|0 AChEYAls &ea¥  Ald, BDNF| 100
e Jid 71 1 pathway$} ¥ 1=} HdES Slsh A3
Mase s 1Y
A A ddFEE3 GO WM X FEE 28 & WST-1 assay 100
g+ A FEFEFESY WYl & ol&ste] ME 54 HUF 118
Az e =408 37t
A A GAdFEET ZZO RNA levelo|l A Wd9aha 531 <lxke] Wels| 100
+72 FEEFEY WoF| B S8 W9sd 3= cytokine WstE &
2 B4 cytokine A H7} Ql
B+ A4 FEEGE 9O WM E| FEE ¥ T proteing AHA 100
S HAME A A E S| 9] Griess Reagent System o NOW 3}
(NOABA &3 37t =5 53 a94E g9
e+ A FEEFEY 0O A+ FEEREC g i vivoex] 100
vivo/ex vivool Aol =49H  vivooll A =4S ER1d Ay 540 gl
- % g4 Frt = <
B+ A FEETEY|O In vivosex vivool A e+ 52 FEESH 100
in vivo/ex vivool 2| &9 cytokine &4 H7IE AA]g A
cytokine &4 7} cytokine @A o] F7tste AL F4
dE+ A FEEFEYO A+ FEZFEY WA A5l 9 100
w99y 3 714 8 S " Aa NF-xB A% AY 425 24
T o= g9

- 139 -



O

14

T

st 7

ok o

T
)

3]

0

]

1

A4%. AT

ol /s
= AEEE

73

e

) HE
K

> T
Q*HEE‘“_AIO
o o
i
— )N
T B

7A

B
B %o
o] Jo

— —

oKX N

Moo
HF bo ofn

o

-
5=

A

ke
T

7‘5(}:

PN A A A F 0 2 A
2 AND 5 gom, iFAd wAE

A AdE7E d A

ST
™

- 140 -



A5%. ATALRT Bel 2 & A

<
i
H
<r
OOSOOOOOOOOOOOSOOOOOOOOOM
144
20
o
~
0{20|20
— (AN
N N I _
wle w| | AE.A._HEM_M N
Ol |= o= T |= | T |= <X [<X|< |= Mo |~ ~
%Bﬁ%&;i&ﬁ%%ﬁé&%ﬁ%%@ﬁ It
T T Aoﬂzom of
o0
_| R
< ol |l R
A o ol|=| (Vo]
! =\ 0|20
= ~ Kk
ot _xnﬂ__%ATur
= NGNS
<0 | 20 B0
of N_M_ <0|mr
o M |z0
%0
<
@ 3 | I
K ujo 00 31 = 70 <10
B [ il g |u Z o
ur ujr ol = Mo/m\
ol

47kl AN

vz
o

1) AbA|

- 141

d 2185 >

=

s

H
=

<




N O s N o

o, AIEF

2 FTA, A EeFE A A

A BANE, SEARAE AF 5 dESU AIERAL FAAA, 2020

A7FAE A B 2AA R, ofwAA AT A, 2021

2 5o ®A-Fare] B3 WE, WAIA, 2020.12.29.

AE 59 FA-Fae] #e HE A, HAA, 2021.01.05.

A E Y FA-Fae] #e HE A, HAA, 2021.05.27.

et Al B PR BA oY= A 59 715 BA B Fare] B 74, A%
oFEobd A, 2020.12.29.

. You, Y., Min, S., Lee, Y.-H., Hwang, K., Jun, W. Hepatoprotective eect of 10%

ethanolic extract from Curdrania tricuspidata leaves against ethanol-induced
oxidative stress through suppression of CYP2E1l. Food Chem. Toxicol. 2017, 108,
298-304

. Kim, M.H., Seong, J.B., Huh, J.W., Bae, Y.C., Lee, H.S., Lee, D.S. Peroxiredoxin 5

ameliorates obesity—-induced non-alcoholic fatty liver disease through the

regulation of oxidative stress and AMP-activated protein kinase signaling. Redox.
Biol. 2020, 3, 101315

10. Mun, J., Kim S., Yoon H.-G., You, Y., Kim O.-K., Choi K.-C., Lee Y.-H., Lee J.,

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

Park J., Jun W. Water extract of Curcuma longa L. ameliorates non-alcoholic
fatty liver disease. Nutrients. 2019, 11, 2536

. Mun, J., Park, J., Yoon, H-G., You Y., Choi, K-C., Lee, Y.-H,, Kim, K., Lee, J., Kim,
O.-K., Jun, W. Effects of Eriobotrya japonica Water Extract on Alcoholic and Nonalcoholic
Fatty Liver Impairment. J Med Food. 2019, 22, 1262-1270

Nitta A, Itoh A, Hasegawa T, et al: Beta—amyloid protein—induced Alzheimer’s
disease animal model. Neuroscr Lett 1994, 170, 63-66

Song JH, Yu JT, Tan L: Brain—-derived neurotrophic factor in Alzheimer’s disease:
risk, mechanisms, and therapy. Mo/ Neurobiol 2015, 52, 1477-1493

Li J, Ding X, Zhang R, et al: Harpagoside ameliorates the amyloid-B-induced
cognitive impairment in rats via up-regulating BDNF expression and MAPK/PI3K
pathways. Neuroscience 2015, 10, 103-114

Alper K, Reith ME, Sershen H: Ibogaine and the inhibition of acetylcholinesterase.
J Ethnopharmacol. 2012, 15, 139, 879-882

Mi-Jeong Kim, Jeongmin Lee, Ah-Reum Seong, Yoo-Hyun Lee, Yung-Jae Kim,
Hum-Young Baek, Young Jun Kim, Woo Jin Jun, Ho-Geun Yoon, Neuroprotective
effects of Eriobotrya japonica against b—amyloid-induced oxidative stress and
memory impairment. Food Chem Toxicol . 2011, 49(4), 780-784

You M, Pan Y, Liu Y, Chen Y, Wu Y, Si J, Wang K, Hu F. Royal Jelly Alleviates
Cognitive Deficits and beta-Amyloid Accumulation in APP/PS1 Mouse Model Via
Activation of the cAMP/PKA/CREB/BDNF Pathway and Inhibition of Neuronal
Apoptosis. Front Aging Neurosci. 2019, 428, 1-10

Yamaguchi Y, Kawashima S: Effects of amyloid— B-(25-35) on passive avoidance,
radial-arm maze learning and choline acetyltransferase activity in the rat. Eur
JPharmacol 2001, 421, 256-272

Shen Z, Wangn G, Linn SZ: Two-way shuttle box avoidance conditioning and brain
NADH in rats. Physiol Behav 1990, 48, 515-517

Alper K, Reith ME, Sershen H: Ibogaine and the inhibition of acetylcholinesterase.
J Ethnopharmacol. 2012, 139, 879-882

- 142 -



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Comim CM, Reis PA, Frutuoso VS, et al: Effects of experimental cerebral malaria in
memory, brain—derived neurotrophic factor and acetylcholinesterase activity in the
hippocampus of survivor mice. Neuroscience Lett 2012, 523, 104-107

Abramov AY, Canevari L, Duchen MR: Beta—amyloid peptides induce mitochondrial
dysfunction and oxidative stress in astrocytes and death of neurons through
activation of NADPH oxidase. J Neurosci 2004, 14, 565-575

Zheng H, Niu S, Zhao H, et al: Donepezil improves the cognitive impairment in a
tree shrew model of Alzheimer's disease induced by amyloid-B1-40 via
activating the BDNF/TrkB signal pathway. Metab Brain Dis 2018, 33, 1961-1974
Yang X, Zhang W, Xu P: NK cell and macrophages confer prognosis and reflect
immune status in osteosarcoma. J Cell Biochem. 2018, 120, 8792-8797

Kottke T, Evgin L, Shim KG, et al.: Subversion of NK-cell and TNFalpha immune
surveillance drives tumor recurrence. Cancer Immunol Res. 2017, 5, 1029-1045
Kim RW, Lee SY, Kim SG, Heo YR, Son MK: Antimicrobial, antioxidant and
cytotoxic activities of Dendropanax morbifera Leveille extract for mouthwash
and denture cleaning solution. J Adv Prosthodont. 2016, 8, 172-180

Sun S, Li T, Jin L, et al.: Dendropanax morbifera prevents cardiomyocyte
hypertrophy by inhibiting the Spl/GATA4 pathway. Am J Chin Med 2018, 46,
1021-1044

Senthil Kumar KJ, Wang SY: Lucidone inhibits iINOS and COX-2 expression in
LPS-induced RAWZ264.7 murine macrophage cells via NF-kappaB and MAPKSs
signaling pathways. Planta Med 2009, 75, 494-500

Song JH, Kang HB, Park SH, et al.: Extracts of Porphyra tenera (Nori Seaweed)
activate the immune response in mouse RAWZ264.7 macrophages via NF-kappaB
Signaling. J Med Food 2017, 20, 1152-1159

Shewchuk LD, Baracos VE, Field CJ: Reduced splenocyte metabolism and immune
function in rats implanted with the Morris Hepatoma 7777. Metabolism 1996, 45,
848-855

Jabs WJ, Wagner HJ, Schlenke P, Kirchner H: The primary and memory immune
response to Epstein—-Barr virus infection in vitro is characterized by a divergent
production of IL-1beta/IL-6 and IL-10. Scand J Immunol 2000, 52, 304-308
Lacy P, Stow JL: Cytokine release from innate immune cells: association with
diverse membrane trafficking pathways. Blood 2011, 118, 9-18

Wojdasiewicz P, Poniatowski LA, Szukiewicz D: The role of inflammatory and
anti—inflammatory cytokines in the pathogenesis of osteoarthritis. Mediators
Inflamm 2014, 2014, 561459

Gouin E, Adib—Conquy M, Balestrino D, et al.: The Listeria monocytogenes InlC
protein interferes with innate immune responses by targeting the I{kappa}B
kinase subunit IKK{alpha}. Proc Natl Acad Sci U S A 2010, 107, 17333-17338

- 143 -



(23 1]

S
=
3]
- )
& &
8 ‘B B 0
S @ B
| = N i o
! m S
—_
< m nd
IS T |8
ot
< |2 B g
S GRS &
4 ~ < Q)
P o % -
e | & & 8 c)
T | ~
— 1.9 . i
< |5 = X ~
S
b ﬂ ~
T | g ’
Jo | = oH e
— ho} ﬂk‘._
N rm = ,._A.uﬂ
n e
_zﬁ = N R o
N |3 S
o 3 == ~ o o
R k] RO WS g
WS T w22 S
g ulmel 8| €
oE T 8 o o o T
§ 2 T %
|5 L R R fn
AFE - :
o |@ S| FR W R e -
~ I~ x EEE T 1+ )
otk 2w (R T R o ~
ro|ge & s | B oo ~ M
B W by &3 7
'~ =
a "
- ~ = A
= =
T -2
5 S
e S

7}

At

_~
jont

%

K
~a
>A

2%
umo
Jjo

ﬁo

x
B

ﬂwﬂo
70
B
T

~

T
_;r

o

o

il

ﬁo
n_Alo
)
e
Njo
B
B

o

i

Jr
,_ﬂo
—~,

G

ol

ol

]
o

B
=
a
1o

)

ool

Njo

Jr
,_ﬂo
—~,

i
o

%

K
<
7A

2!
el

Jo

oF

ol

al]
‘ZT.H_
W

O

X
N

jant
T

™

E

G
0

Jo

sto] vHA" ARe 2§

[

= AA

olo
el
oy
o

£e

H

<
~

22
X0

Jo

|
o
oF

TR

o

=0l Al

€]

)

z &

No1E 97 A3

}

ko)
pal

=
T,

@708 A9 29, 710y Zxe)

AR AFste] 71E AEDR]

EEE

3

S

D
Hin

Jr
ﬂo
L

e
&

)

B

Ho
T

ol

)
1%
=
NJo

- 144 -




d712i M

I
o

ApH|

‘mo
~

Z]
%y

o] A}

2

 2021.07.

(g3 2]

oo
#| || |8lgl8
|r._ — L.=._ _ — O, O, O,
_M._T K| Z ol [N | o | ol o
oVl 1o ~ o o (@] (@)
| = = S| ¥ | @
[e0] —_
[Ce] N
o
()]
- K| = K
jifd| = 180 = o o | 9
o o o (@]
|y e | FIRE[88
E | Bl (78188
[E| Ko = T &V oV <
& ] 2
g L 2
2 = ¥ |giglgldl=
oll = Bl | o | o | o | 22|
= X 2 |l o | o | o A
Mw__ ol < o Klea | oo | uuu.=u_
And = o < 3Y N | < || F
~N N
i ol T H Ly
T Mw__ < ol o | o | o m._.
Ho i o — | = | =
SR o ERA g|g| 8RR
2 2R e S| = | = <
wo | X 10 aml Sy
o N 2= | Al Al Al
OF [ = | %0 &[> L vt
i~ m e &8s
od =) © | © | ©
o LA S| S| g
2l 7ol x(_u °|lg |
KT ol od S o o
K o’
<
o T W
= 3l KT | =
) FAN o B
i Ho K | K
70 — (QV]
=l _
slmlg|® | | 2§ B | i
wﬁ |3 | = | r/. = S| T
il = I
Sk | 7| & R | 20
3.

47|.

AL
o

2.

4
¢

)ol =T A

N

—_—

s

ER

R
Ho

E

=

o

H

=1
=l

VAN ie=

g
o

HAl

o

HEEFL T,

=

=

57|

3

2
=

2 J|ssl9iey, 53

INE=A

H

5104
- 145 -

o

aof| i
GIt Aol 7]

b

=
[

A7
prd

I

—
I HE7

<)

=12 o4k ntAlol of




Na
oF

ro
ujo

Ho

<
H

<
o

ro
ujo

Hig
T

<
I+
0
Jo

uE
il
<l

ofl

2 7Y
t AS

o]

=

2 =LHolM &

al
H

<
2]

=
1o

ol
ol

I

M AlS

g2

7ts

=13
=

7

Hig
T

<
2|

<+
0k

ro
ujo

il

ok

<+
Ok

aji
ujo

g susigon], =L} 0 of2fe Al

Bl

tol 474 7|20 &

L

ol
[
o3

&
Toll

=
10

o

0]

ol

ujo

K

1o}
H

7l
Ok
4

P

oH

7
[0

<
ok

aji
ujo

=
83

o
1o

oju

oFl

ol

o

oH
4

7
K

- 146 -



4

F

3
=

E7F o2 RRI2E, AR ZH|Z ALY

5
HHoo2 o3

il

..._Ar.o wo
R P RO I
=0 af ul un M = o an
® 2] 2] == K K == 2]
K or or or B X or or
or Hr
H
— o o o o ™ o o
0 == s) s) &) S » S S
|_|._._.= ~ — — — [a\] (a\) — —
Ko e o To] o o o P
m = — — (ep] — [aV) 0 o B m
¥ TR o
Hr <@ ) & K 1 20 < |
n- ol M|\ ol KO ol o0 K =
I+ ) — M fol” ‘od {0
3 ur % =
N

5o &b

oldh
-

Pl =llen, 320t

[S)

[

o

g0l A= 0| AtFZ[ZHO]
7t

19 E 6 AR AIZE Ao

|
—

ol
[58

o<

<+

-
iolll
=
10

S

oln
30

o]
K
M0
0

ol

1

AL
o

2.

Ko

ol
ol

oS8

el X et M &=
| ZIcH

oH &

olotE &

[
—

(o]
A

4
214 shEb|of

a

F

of

S

o
T

S 22t ollA

=)
=

£0

oj

—

—

oll
~

Toll

=2
=N

10
N()
Tl

-

700

1

- 147 -




IV. Hotd HE

o
HT
re
0x
1kl
0]
_o'h
Ral
62
jilfo]

1. AR oA

2. ATNET[2 XA o] HEZD}

- 148 -




(g3 3]

L 34 7he

-
Twm | o
—_— (e}
o ‘mw_ N Oa
o} = |8 -
Tix| B | ® oy
LlL —
~X _Z.#O _W_
™
il
=
—
VA
= |5 ;
A | " e
sl = | ®
<R % %0
- =] m
o) — .
HT_ ~X fand o
Jjo Gl m
~ —_
Tlwlel & 8|27
w o CS T S| S
S R R B K
Mo N | ) ~ o
An | = -
x° _m NG E
x| NE| = L]
I ol
o Mm
G N o
H | o | B | 2 S ==
M | o | 38X =2 ,M| -
olo Ho |+ = 8 = oo
oF AT 3 B
S L E
. mC
%
R Rl N R
B | = | o el ~ | oF
e | = = Gl oo
P ™ = |
s | TH |3 r+ oo
< | B wm O F| N

o i m m ol
N Y F oF K
S O IR 1 VIR 1 R
= = T m“M
N FV ,mo
o al al al
By Mo (Mo (Mo
N GO GO G
O A A R
Tl B B B |E
o = = < °
S N N R
i H o A Al
iy S - = - S
MEB o e el ik
Milge | o [ |R
[ e N S (S oz
< —_ ~ ~ m BR
Mokl ok o [T
7o B L op| Y op| L or|E W
Jo 7o |me BE|We BE|®P BE[W B
~ MR Go|Re fo|Re o | RE
B! B! B!
= (= =
ay) a) o]
alh] ali alt]
Bo  [Mo | |do
n ﬂl 1F7 J_UO ]_l., ‘I_ﬁl
B oo S [ B
TR s T
A A
2l IR TR T (I
L |m o Zigp <!
S| 2 &= T | 2
=0
<7 i Jo ol Aol ar <7
I e D T I
< N = N N |- | X
< | = o= <
N 'K o —~
M loe Bl wo|ge | M
zo | L Mol ol Wo| o
Jo | gl MWge gyl Jo
OIS urﬂo |70 LT ~
Qe © | ©

N~ (B Rrele) o |o
—BwERT | ® e
Rhpmme | © |o|o

M o) W 50 XO ™ | o |m

B maxy g
b - -

a8 B A E B eI T 9

w Hlnh o) — o |o

_m%._ o CROIOL e 9p)

A N | o

~ 4w o7 N el o |o

I~ oER | FEF | © [

M oo o W o SE

_WW apEr | wFEE | o |o

" ) T | EFew| 2|3

X = R R vl K [

W@.m W 1@ ~ Ao FEE | o |o

CRPY m o |9

n = < @Rl © |o

< mm Hin Mo o mir S o |o

X W wr s Lo mir ] o |n

1 ! = [

il A I L

o e = ™

— 149 -



o
— — (e}
—
|
o
(@] (@] (e}
—
|
(@}
[a\ Lo LO)
[@N]
|
™ |
o
o™ (@)
—
|
|
(e}
— ap] ()
™
| |
o
() (e} ()
—
()
™ (9} ()
—
|
o
(98] [ap) ()
—
|
|
(e}
o o ()
—
== B~
SAS i [
e MH $
Hrl = o a =
oHQ

A

<R
o

T
[m]

<

<a

ol

s
o

X
Tp

el

X
B

K

2s

o
Jjo

A 7]

T
o

0

=2 7]

ToR
;ot
il
N

o
+
,..ﬂro

No

o
o

%

<
No
wr
B
:u

o)
o
TR
;ot
N
N

i

it
i+
N

<

G
ﬂl
T

B/

g}

I

7

3 4
A5

2

1

el =
3

(&#3h

Aol

&
B

E
=

=
=

NR

o

=7 %
/‘\j

=7 %
8}

A

=7
%

e
Az

A7
Az

T

A

D9 7]

A

@9 7]

i

3] 7]

A

@e 7]

®°] 7=

g FAH FEAY

w
!

5 o
| do | do|do|do|mp
N %%%%ﬂ
=l |z | = |2
cll TS
= === |=
TIN|I~N|~ 7£.u
Lttt |t =
o ||| T
T | v | e | e | e | 7
M RC|RCRT| R
B | o [ o | do | o |2
- NN
G ||| Rl ro| e
ﬂﬂLﬂLﬂLﬂLﬂ.ﬁ
5 q
o

O A | AR | A | A | <
WININ N[~ |~
2 |or o | o | |
=l [SHSHEHSHE)

NI (W B r-mErGoulo)

| HEHRT
‘JIO 1
Ok | wow b
M o) A %o T
=
= i oor )
% B < 2
T | mork —
o B
< —_
o | ok =N
WM ho—
~ A o N
I & oF R
™ oo o N
o
B <F o BT
< il
= o 7T
2%
M = HE R
W%M@ N A
N m
NS <ame
T | He o o
4
| ur % v mir
wr 7 N oF

™ A
To B

- 150 -



- 151 -

o o "~ o5 T~ o T~
" W = | w = |
R s el e o G o
B el i o B T
—
oy = ] m [] m Il m
o 0| o | » o o iy N o N
? o o ™
o = Jo W Jo W Jo W
v = — —
o o o |~ ToP " L n <N N <
o %! 20 ) %o ~3 %o
= = = > >
o —_ N = o P N = o p Ne | o o P
‘NVI 0 N 0 N 0 N
T ,_Iryl \blo &Ko _H_ < B 0 D < fain %o D <
oy ™ ™ - HL 5 %0 T T %0 M.m = %o
N T N T el
e olp n ol m
ol o ol ] G | T !
N mm o T W ax T || W g o T Gl
> il B T x| 5| ® | x| 2
T = o s < <0 Bn < <0 w2 =0 <
——— B i} & it % i) %
Ao | © o N 3 - N XA
%0 ! O] Wy 0] ol -
0 = Ui iy N+
B N (] ~ [ap) ].—A
u ~ _ ~
| 2| Ll s
= o 0 X 0 X 0 3
= o | © | [ e i o = 4 ok =) + ok T
_ o =) o TP o o o TP )
FEF|SISClEe ]| w® Tl _|w R | Dle | Tl
D gl o] 3= % | kW | T % | oF W | T Zo | oE W | T
A e | J T SRS SV
FEw | o o < u m| B m N
oy R on | o N
vl
EerElorrl © ﬂr__ ES ES =
X
el o — = _ ~N Mv = _ ~ M = _ MM
N Eo = N — o B = ™ — i) Eo = N o
< N o < ™ e < Tl
o o » o o do| o o o S 2o o 4| mo o
= N X el b4 < ~ X o b4 < ~ X e <
G IR el o ! < = " " < T = | w < T - ed
o o i ® N o e I S I ° =
— g e N
X EI) i i {p <y
R I I AN Gl I - - W
e | Mo X TR © n N N
N ow B e = ”




X
I
o
o e
L] N
(=]
[a]
G
= &
w B
X0 T
put v »
gl = Eo N —
= | 2% | O D
K2 C S
W | T o e
=T 4o | T
< ﬁ x| W o_m
o o= | < ooy | %
eI N -
Jo g I
~ K
=
T
w | P
oE K
0|s &
e N e
s | ok @ | T
o | 4R
| LN
<
!
5 ~ oM
‘B = ol ~ o
N N
% B0 Wo o %
N o q4 ] =<
<" 5 — ==
= ) — —
o' 0 0
A

- 152 -



2. 0| AFIHLHH ES M2 wHe mof= Bt=A| S8 S
FeaH|7|s7H LA Al S H5{oF =t

3. 77| 7|2 R0 2ot HE2 Moz UxE

- 1583 -




	강황과 유자 혼합추출물 기능성 표시 식품 소재 개발과 산업화
	요약문
	목차
	제1장. 연구개발과제의 개요
	1절. 연구개발의 개요
	2절. 연구개발의 필요성
	1. 연구소재 및 필요성
	2. 연구개발 대상의 국내외 현황

	3절. 연구개발의 범위

	제2장. 연구개발과제의 수행 과정 및 수행 내용
	1절. 연구개발 전략·방법 및 추진체계
	1. 연구개발 추진전략·방법
	2. 기능성표시식품 산업화 추진전략 변경
	3. 연구개발 협력 추진 체계
	4. 추진일정

	2절. 연구 수행 과정 및 수행 내용
	1. 기능성표시식품 품질평가 기반구축
	2. 강황+유자 추출혼합물 가공기술 표준화(강황,유자 지표성분 분석법 개발)
	3. 강황, 유자 연구시료 제작
	4. 강황+유자 추출혼합물 시료 제작
	5. 강황+유자 추출혼합물 제조공정 표준화
	6. 기능성표시식품 시제품 생산
	7. 강황+유자 추출혼합물 간기능 개선 기능평가
	8. 강황+유자 추출혼합물 기억력 개선 기능평가
	9. 강황+유자 추출혼합물 면역력 증진 기능평가
	10. 기능성표시식품 산업화


	제3장. 연구개발과제의 수행 결과 및 목표 달성 정도
	1절. 연구수행 결과
	2절. 목표 달성 수준

	제4장. 연구개발성과의 관련 분야에 대한 기여 정도
	제5장. 연구개발성과의 관리 및 활용 계획
	참고문헌
	별첨



