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SUMMARY

I. Title

Increment in functionality, standardization of the raw material and production of trial

products using extracts of Oenanthe javanica as a functional food for improving memory

II. Purpose and Necessity of R&D

- Purpose of R&D

A. Technological aspect

Environmental factors such as aging, stress and alcohol impair cognitive functions.
Many researchers have found functional food ingredients for memory improvement.
Therefore, we will develop Oenanthe javanica extract as a functional food supplement

approved by Ministry of Food and Drug Safety.

B. Industrial aspect
Because both domestic and international buyers are interested in memory-enhancing
materials, developing Oenanthe javanica extract as a high added-value supplement is a
good chance of success.
(A) Before approvement of Ministry of Food and Drug Safety: We will make a product
mixed with COenanthe javanica extract and Polygala tenuifolia extract previously
approved by Ministry of Food and Drug Safety.
(B) After approvement of Ministry of Food and Drug Safety: We will sell our product
including Oenanthe javanica extract as a functional food material to international and

domestic market.

- Necessity of R&D

Brain is highly susceptible to harmful substances such as drinking, smoking and stress.
Brain damage is related to memory impairment and induces many problems. Many
researchers have developed functional food supplements and merchandising some materials
succeeds in functional markets and has some problems. Oenanthe javanica is a perennial
herb and cultivated in marshy areas of Asia and Australia and is used as a salad or as a
seasoning in soups and stews in Korea. Recent studies have provided evidence that it may
possess liver—protective, anti—neurotoxic and anti—alcoholic effect. We will study the effect

of Oenanthe javanica extract on memory improvement, establish a index component and



standardization of the material and make a trial product.

II. Accomplishment contents and ranges of R&D

® Effect of Oenanthe javanica extract on memory improvement
- Study on mechanisms of Oenanthe javanica extract
- Establishment of dose for a clinical trial
® [Establishment of standard criteria
- Establishment of hazardous materials and sanitary administration
® [Establishment of a index material
- Confirmation of the structure of a index material
- Confirmation of the content of a index material
- Method validation
® Standardization of manufacturing processes
- Comparison of similar species and used parts
- Comparison of regional or seasonal herb extracts
- Confirmation of extracted conditions
® Study on dosage forms
- Study on tablet and capsule
® LEstablishment of expiration date
- Study on stability
® Making of a trial product

IV. Achievement of R&D Goals

Method development and validation of Isorhamnetin for the standardization of Oenanthe
javanica as a functional ingredient and health food were accomplished. A X bridge CI18
(4.6x150 mm, 5.0 um, waters) column was used with a gradient elution system of 0.1% TFA
in water and acetonitrile. This method was validated according to specificity, linearity,
accuracy, precision test, and recovery test. Specificity was confirmed with identical
retention time, and calibration curves of Isorhamnetin showed good linear regression
(R2>0.999). Relative standard deviations (RSD) of data from the intra- and inter—day
experiments were less than 0.076%6 and 1.408 %. The results of the recovery test were
from 101.4%6 to 102.9% with RSD values from 0.207 to 0.503%. Therefore, we performed
analysis of Isorhamnetin as a marker compound in Oenanthe javanica extracts. The amount
of Isorhamnetin in Oenanthe javanica was about 1.743 mg/g in the three times analysis by
the validated method. These results suggest that the developed HPLC method is simple,
efficient, and could contribute to the quality control of Oenanthe javanica extract as a
functional ingredient. In  efficacy  test, Oenanthe  javanica  extract  inhibited

acetylcholinesterase activity in a dose-dependent manner and acted as an uncompetitive

_6_



inhibitor. The extract treatment blocked H202-induced cytotoxicity and reactive oxygen
species (ROS) production. In animal studies, the extract improved stress— and
alcohol-induced memory impairment as well as the memory deficits of Tg2576 mice. In
heavy metal test, total levels of leads are less than 1.0ppm, total levels of arsenics are less
than 1.0ppm, total levels of cadmiums are less than 0.5ppm and total levels of mercury and

less than 0.5ppm. It is suitable.

V. Application Plan of R&D results

We will study the safety test of animal tests and a clinical trial and gain the efficacy
data of a clinical trial. After approvement of Ministry of Food and Drug Safety, we will
sell our product including Oenanthe javanica extract as a functional food material to

international and domestic market.
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Antioxidants
Calcium
Glucosamine
Omega-3
Whey

Lecithin
Lutein

Echinacea,
Ginseng, ginko
Black cohosh

Europe

Zho] ARAEAAS] Fhd wE B Feaq

Innovation in Functional Food and Drinks Report (2005)

a1 4,
A} &: Nutrition Business Journal (2003),
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Oh wl= AR sAEF A 9%
D u];.m Fo A AR 46%E A sta Qo AW 18% o] Aol Aol o AkH.
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2 WS (The Dietary Supplement Health and Education Act, 1994\3)9] F#| S W=t}
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s I A 28

e S @OII1-3-K1 WAk
o . \434_. 5 - =
I 2 =2 yjo| o<

i 210 258 O crofg
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A AE "YU (2004.01), L2 EAH2005.4.8)
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Perisicarin  from  water dropwort
w=r (Oenanthe javanica) protects primary
cultured rat cortical cells from
glutamate-induced neurotoxicity
st Phytother. Res.
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Display Settings:~ Abstract

Phytother Res, 2010 Jun;24(6):913-8. doi: 10.1002/ptr.3065.

Persicarin from water dropwort (Oenanthe javanica) protects primary

cultured rat cortical cells from glutamate-induced neurotoxicity.

Ma CJ, Lee KY, Jeong EJ, Kim SH, Park J, Choi YH, Kim YC, Sung SH.

go lege of Pharmacy and Research Institute of Pharmaceutical Science, Seoul National University, Seoul
orea

Abstract

The n-BuOH fraction of O. javanica significantly protected the primary cultures of rat cortical

cells exposed to glutamate. Four flavonoids yielded from this fraction through bioactivity-

guidance. The isolated compounds, identified as isorhamnetin (1), afzelin (2), hyperoside (3)

and persicarin (4), were evaluated in vitro for their neuroprotective activity. Persicarin (4), the

main constituent of O. javanica, showed significant neuroprotective activities in glutamate-
injured rat cortical cells. Persicarin diminished calcium influx and inhibited the subsequent
overproduction of nitric oxide and intracellular peroxide. In addition, persicarin significantly
restored the reduced activities of glutathione (GSH) reductase and glutathione peroxidase,
and the contents of GSH induced by glutamate. These results support a conclusion that
persicarin greatly contributes to the neuroprotective activities of O. javanica.

(c) 2009 John Wiley & Sons, Ltd

PMID: 19960421 [PubMed - indexed for MEDLINE]

Publication Types, MeSH Terms, Substances

LinkOut - more resources
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A1 A rue] 2 dR AE E oA F2 RS AE(I]F)

1. AFAE A4 2 Ad4Y 834 A E(Method validation)

TAHAES AA st AF7HA] ml QoA wuve et e AFATRES ANEE A3 v
vhg] ol = persicarin, quercetin 3-glucoside, hyperoside (quercetin 3-galactoside), myrcene, a
—pinene, ferulic acid, chlorogenic acid thorst E5F 9 phenolic acid, coumarint, Z&}H =

==
o
EFO Bl EATL FAT 5 AU B-13).

OCHs i
,J‘Ie_\_ __,OH ! ik
HO. .~ 0 AT HOL o O A, 2
1 LI
~F i “OH T
OH O e
Isorhamnetin hyperoside
0

ferulic acid

o™ 10, o4 el 24

AS 8l 71 AFAE ] o8] wE A theFsk 3
hyperoside, isorhamnetin 52| 3}§E0] vy g

2% Faol Falstgt

o
o ol

- HPLC &4 =7
- Detector: PDA detecter
- Column: X bridge Cig (4.6x 150 mm, 5 um), Waters
- Column Oven temp.: 30TC

- Flow rate: 1.0 mL/min
- Mobile phase: A, 0.1%TFA & Water ; B, 0.1%TFA g+ 100% MeCN
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min A (%) B (%)
0 100 0
40 0 25
30 0 )
‘ Isorham
Querceti
|
|
hyperosi
Ferullic
il ojLt2| 70%

a9 11, A xEZH of4stgE HPLC chromatogram
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(2) A%}

z+7ve] REE 2 nmue FEE B2 did HPLC w45 A3 43, vivtgld g5 o014
UL LAz Hol s Es oA mue FEEZ I retention timeo] A Es] UX| k= 3}
FE2 A=A Fkrh sHAINE o= FgEo] EASHA] Fola HEWA Fe AAA ofyH
FE=o T Fol AFolodA HAETA olstY wRE Eo] ¢F He AA A E<lo]
a3 ZAox ddHn. oo mugd oy T/ EAlstL e AR Azl flavonoid Hi
FA FES Aoz JheREste] flavonoidoll A& E o = S AAS F aglycone I H|
o] ggtEo] o] EAlst=AE AESl Bz A vy FEE £E JteEdEE of
o] el YeEbd AAT FAe HUbste] 90Tl A 303 AASATE 7R g5
FE=EA flavonoid 3t8E > EtOAcE F&E3 § o]& §=3le] HPLC 4S5 AA 5%

Oropwort 70% EtOH ext. powder (0.3 g}

—— add HO/MeDOHH-50,=4550:5 {viv) 3 mL
— 90 .30 min

— cooling

—— add EtOAc 5 mL (= 3)

HoO layer EtOAC layer

concentration

add MeOH for adjust final volumne

final 10 mL mass up

—— filteration (0.45um)

HPLC analysis

a9 12, 18 70% EtOH ext. AF 7F53)
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U AR ENE 0§ AEAE

- HPLC &4 =2
- Detector: PDA detector
- Column: X bridgr Cig (4.6x
-+ Column Oven: 30 C
- Flow rate: 1.0 mL/min
- Mobile phase: A, 0.1%TFA

¥4 (HPLC #4))

150 mm, 5 um), waters

36 10% MeCN ; B, 0.1%TFA 38 100% MeCN

min A (%) B (%)
0 100 0
40 0 25
80 0 70
1
/ Isorhmnet
If = o
J Quercetl | =
i b — ; —
. Quercetin (¢; 28.17
|
- |
L OjLig 70% EtOH — = —
b ext.
a0 |
8 ':; = !
v ‘ « Isornmnetin (&2 366
e |
| = = =
i
| | |
= | OjLE2} 70% EtOH ext. f2h2
— 2 % e
ad 13, vy FFE 4F 7heEdl A % Chromatogram

2 UV spectrum
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(2) A7

nug] FE5E B2US oz JhgRe 3 & HPLC 243 AAg Axp A 7hRe) o] Ao
= AR ZEdY peakEo] AF 7FE3] $ retention time 22 min ©]FH-E 2l E T}
Quercetin aglycone ¥53%F peak:™ fp 28.1 mindl #HAEHJ oW, vy FEE A 7R E
A% fr 2 UV spectrume] A3t} Isorhamnetin 5% < ; 36.6 min®l =% C}iﬁlﬂi,
nug 35 A 7tEdlEd i 2 UV spectrumeo] Y X
slolx] o} 21 Quercetin®} Isorhamnetin peak®] # 3HA]& Xﬂi—."%ﬂﬂ &3] LC-MS/MS #4]
< Ao

o
-
),
:L
_;
&
>
o>
N
N
b
i
:?L_"
g
>

= "}7} & o] &3 ABAHE &4 (LC-MS/MS &£4)

< LC-MS/MS &4 =3>
- HPLC: SHIMADZU LC-20A series
- Detector: Diode array detector 350, 370 nm
- Column: Shim-pack XR-ODS(2.2 um), 2.0x 100 mm), SHIMADZU
- Column Oven temp.: 50C
- Flow rate: 0.25 mL/min
- Injection volume: 5 ul
- Mobile phase: A, 0.1% Formic acid & H.O
B, 0.1% Formic acid 3 100% MeCN

min A (%) B (%)
0 80 20
30 60 40
40 30 70

- MS: LCMS-IT-TOF (hybrid MS), SHIMADZU

- MS range: 150 - 1,500 m/z

- Tonization: ESI/prove voltage (4.5 kV)

- Ny gas flow: 1.5 L/min

- CDL temp.: 200C

- MS% precursor ion Isolation - 317.00 m/z, width - 1.0 da
- Collision gas: Ar (Cell - 50%, Energy - 80%)
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219 16. Isorhamnetin MS spectrum
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23 20. vyE] 70% EtOH ext. MS spectrum
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o T - 1 = 1 —
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1y oy =
2% 22, vlvg] 70% EtOH ext. AH7FEE3] $ HPLC
Chromatogram % spectrum
15%0 01, CHONT
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a9 23 mlyg] 70% EtOH ext. 2H7F=#3l Total ion
chromatogram and Molecular ion chromatogram
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Irtar. (= OO0 OO0y

MS1(E+)
3.5
TG4
3.0
2.5
2.0
1.5]
1.04
219036
05:
198 523 302 D45 TR
ﬂ c - ‘.l |IJ A il ll i T i I " e Jlld. o 34ajl1ﬂp JJ1If5Ij L -
150 200 250 300 350 S 00 miz
a9 24, vlyg] 70% EtOH ext. 7F#3] 3 MS spectrum
I (00 007
i
(i JiT)eEY Ms [E+'
5.0
a0
10 18 ==
21 A
W41 yam gy y S
10 _ (EPRTE | L P b i (B r A
o I'°i”'j' L ].‘ i | : i | .ll"” L %] [ i i
100 150 20D 250 30 50 400 450 i
I (10, 000)
a0 M52 (E+)
3.4H w7
20]
1.0
0% 150 200 250 300 150 200 450 me
a9 25 vyg 70% EtOH ext. 7}5E3] & MS? spectrum
(2) A3}
njug] Ab7FiREE e LC-MS/MS 245 A A]8te] quercetin isorhamnetine] w|ug] 3
5o Ty o] d=EAE el B A MS dataol A quercetin EF%9] Exp#y A&}

+ molecular ion FRJAF A golr wyg] FEFE| = quercetin WIFA| 3I3ES HEHA
%= Hor FAur o)A} dFA| 9 Isorhamnetin® HPLC Chromatogramoll A ¢ 12.95 min?]
Isorhamnetin peak’} AEH o MSoA m/z 317 [CiHi2O;, (M+)] molecular ion®} m/z
302 [M-CHsl" fragment ionc] #Z= ATt m/z 317 molecular ions MS? #24  A
Isorhamnetin 24 M-CH3¢! m/z 302 fragment ion®] 3l Act. w)vha] 70% EtOH
ext. HPLC ChromatogramolX ¢ 6.384 min°] peak’} #HE=FHAem UV  spectrum?©]
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[sorhamnetin®} f+AFgH E o] BYTE MSolA 443 m/z 517 [M+] molecular ion¥ m/z
397 [M-Al", m/z 317 [M-B]" fragment ion¢] #Z % %It} Isorhamnetin molecular ion¥} &<
st m/z 317 fragment ion®] A= QT o] 33E-2 Isorhamnetin®] molecular weight 2002
Edo] A%E FFEY Adow FHHo. 28y myE 70% EtOH ext. A7FrE3] 5
HPLC Chromatogramo Al ¢ 6.384 min, ¢z 12.7 min peak’} A&=FH Ao, MSEA A}
12.7 min peak™ m/z 317 molecular ion [CisH 1207, (M+)]3} m/z 302 fragment ion [M-CHz]"
o] ¥#HEAi, m/z 317 molecular ione MS* 2] A] Isorhamnetin® &L &4 M-CHz%!
m/z 302 fragment ion®] HAZ=%o] # 12.7 min peak: Isorhamnetin®l o] <lx o] nji}g] 9
A ¥/ -2 isorhamnetin®. 2 724 5}9 o}
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2. Isorhamnetin®] ™3 Method validatiion A A]

B4R Pgon wAyel

Isorhamnetin &&S S
5 ©]/d (Specificity),

15H7] glstel EAppel FEAS 4FS

244 (Linearity), % 24 (Accuracy),

(Precision), ¥ %]1(Range) ¢ &S HESIST

3 = g7} W 43 #
o AEAIZE 1 oF 147156%
e HPLC #4 A o spectrum : Amax. &F 370 nm
.‘_El.o
- Z%A%HRetention time), EEgAT AW g A
(Specifici _ _
) spectrum, peak purity o peak purity :
y _
HE AN &dgN = Isorhamnetin peak”’} 5
points Y%, ddZA=Z g2y
) 0 H4F5E9 23.87296.9% A <l
ErEdo st 470 B
P B 1.? 2375 mg/L
(Linearit o R : 0999
y) Azl st 571 0 T-AFE9 227229%0° A el
Fol A AdAd &9l o R? : 0.999
o AdAY 424
21 o]l Al Fdsh skek - 1.78471.826 mg/g
A4
o 71712 WHE A E A, RSD(%) - 1.64%
(Precisio _
) A7k 71717 AFAE o wHEAEA
n
A ot skak - 1.76471.870 mg/g
RSD(%) - 0.07671.408%
NE Z 3 5= 0 AEY XFEdETL
A A
s - 5.455710.936 ug/ml
(Accurac o e N
) =4 #H7tste] & & - 101.397102.86%
y
HE RSD(%) - 0.20770.503%
H 9 AN A= AEE
voeT e o ANE & 5577895 ug/mlL
(Range) e = AA

% Isorhamnetin &4 384 A

olN

E
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N

bRy

e

EEE R EER T B L

(1) ]

HPLC system

Agilent 1200 series, Agilent, USA

Quat Pump GI1311A, Autosampler G1329,
Column Oven GI1316A, Degasser G1322A

(2) Al eF
(7}) Isorhamnetin: Sigma, 17794, 95%
(L} duba] ek
@D Aetonotrile: B&]J, 4L, AH015-4

@ Methanol: B&]J, 4L, AH230-4

@ Trifluoroacetic acid (TFA): Samchun, 100 mL
@ Sulfuric acid: Daejung, 1 L

©® 32k S

() ZE&He =4

w4 Isorhamnetin 5 mgS AE3] €o} MeOH 50 mL (100 ug/mL)°l *=< % 1 mL

BEete] WERE B Ag AEwT

= 50% MeOH in HsSO,= 3|4 38te] working solution©. & A}-&-3hc},

(5) =¥ =4

Instrument: HPLC system

43| FHoto] 50% MeOH in HoSOs 3 mL& H7bste] 90T

:l
AASAT 7t Esl7 T 5E 898 25 mL HE&ZEAA
5t 3 045 um PTFE syringe filter® ]33k &HS A3 &

Detecter: UV detector (370 nm)
Column: X bridgr Cig (4.6x 150 mm, 5 um), waters

Column Oven: 30 C
Injection vol.: 20 pL

Flow rate: 1.0 mL/min

Mobile phase: A, H-O in 0.1%6 TFA; B, MeCN in 0.1% TFA
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min A (%) B (%)

0 80 20
25 55 45
6) At
Isorhamnetin A 8] 4ol 48 volume (mL) 1
(mg/g) &% (ug/mL) A2 (g) 1000

. A1EH S (Method Validation) 2 7

(1) E-°] A (Specificity)

(7h wlyg] F%E % Isorhamnetin® retention time¥} peak #& % 29l

[sorhamnetin EF=2% vy FEES AV A, 2 AdAgste] sdg #AHo=E
[e)

[e)
2A3te]l A2 peakd FAFAL. EFEAT WERAS ARG ADS AN oF 147
aal

= A
el peak’t &5 U3 22A= ShATE Ald-Eeol A S peakete] &27F ¢hd
3] o] Foj S AT = UATH
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Dy

o, Sig=aT0 4 Ref=alt (MINART R 30515

2013

15 G BT )

wAl ]
€0
" ;
|
20 I |
] |
20 |
] | |
“]'E | I|
|#lk~|'.lj_ (1 | D
{l- M T W, SIS b e Sy RN e
0] |
2[:-: 1
1R
w0l | Ih 1 i
1 C
u—: 41 A I — DR — R ———— R
] 2
20 <
|
104
(1 B
1 y — ——
U_ lll
10
] ) A
I:'-" ‘_.':-- - — - — —
1 7
-'|i.>- T T T T T
o 5 10 15 rei) F) A
a9 260 A8 AteEE] d, ¢ AEEd T Isorhamnetin®]
Chromatogram (A. Blank, B. Isorhamnetin ¥%#&9%, C. nUgFEE
AR A A& D myE] FEE AMeEE & AEEd)

(W) mvg] F%%E % Isorhamnetin® spectrum® peak purity <!

A&8gd = AZE%H Chromatogramo] ¥F-8& ¢l [sorhamnetin® FU3Hx] gelslr] 935}

AT AP LA spectrumes 1A ¢F 14 ol =¥ peak® spectrums
g A3 370 nmelA Hd FHEE EAoH, ZTEAIY AFLAoA FLdT I
spectrum< YEFHES &2l Fop. 3 A]gENe]  Isorhamnetin peak?] puritys 2135}7] 9
3t peak?] 5 point spectrum®] =5 Y| &}o] Isorhamnetin G &2 AS &2151%
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- T - = - -

a9 27. Isorhamnetin?} "ug] 52 A|€-89 UV spectrum

k) £ ol L] il -

1% 28. peak purity test; AlEEN F

Isorhamnetin peak Z} 5% spectrum¥2]

% HPLC/MS/MSE o] 83t Isorhamnetin &<l
Isorhamneting &21st7] ¢ste] LC/MS/MSel| A 43 xS A

= =
T =
Shal, =8y AJg g Fo] [sorhamneting 2HQ135FA

O
=)
-
AC)
e
of ﬂ’;

— Isorhamnetin 3 <=3 Sigma, 17794, 95%
— Acetonitrile: B&]J, 4L, AHO015-4
— Formic acid: Junsei, 1 kg

W xTgd Ax
Isorhamnetin ¥5% 5 mgS AYsHA @} o]& MeOH 50 mLel| = =
solution®. & 3lo] A F o A 50% MeOH in HoSO,= 3 A dte] TN o 7 Jhu),

3] #H st 50% MeOH in HySOs 3 mLE H7F & &3 s}
° 90C°M 0wt ArEanh 7Rzt @58 FEEC) 50% Methanol

2 8fe] 25 mL=E Xé%ﬁ 3‘? 0.45 um PTFE syringe filter® o] ¥}3F &S Alggoloz
gkt

HE
Y
>
T

a1
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@ WA
Manual tuning mode®l Al A &2 2] m/z [M-H]" o sld3st= peaks A3 &
# A s}(quantitative optimization) #4& TPt EEZH(precursor ion/parent ion) %
(product ion/daughter ion)ZS 2Helal$dt}.

nf e
ML

LC/MS/MS =31

- Instrument:

- Detecter: UV detector (370 nm)

— Column: Shim-pack XR-ODS(2.2 um), 2.0x100 mm, SHIMADZU
- Column Oven: 50 T

- Injection vol.: 5 pL

- Flow rate: 0.25 mL/min

- Mobile phase: A, H,O in 0.1%6 FA; B, MeCN in 0.1%6 FA

min A (%) B (%)
0.00 30 20
30.00 60 40
30.01 10 90
35.00 10 90

Mass =74

- LCMS: LCMS-IT-TOF (hydrid MS)

- Jonization type: ESI/prove voltage (4.5 kV)
- MS range: 15071,500 m/z

- N, gas flow: 1.5 L/min

- CDL temp.: 200C

@ dAd23
e 2% 3 [sorhamneting <18t7] 98] LC/MS/MSS o] &38te] HA 389},
A FFE&RH AF &AM FLg Ao Total ion Chromatogram (TIC)S =<l

= [e)
F AR, A ~"dEeEHS Fols] ¥ Ay precursor ion< 317 [M-H]" m/z°] i, product
1
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C d RT (min) MW Precursor ion Product ion
ompoun min

P (MS, m/z) (MS?MS? m/z)
Isorhamnetin 13.07135 316.26 317 [M-H]" 153, 302

¥ 8. Isorhamnetin 4]

e AAE BEXFAoZ HPLC/MS/MSE 9]
A TICO A L3t Ao peakE E13FA L,

product ion (153, 302 [M-HJ"

Isorhamnetin®] 54 AEIS Fd & 5 qlglon
[eJie) S o) >~
o] S & T

5 93k Retention time, Precursor ion

&

2 Product ion

3} A1 g o

m/z) %

=5

st B2 A3 T8
precursor ion (317 [M-HJ
A BRE RFERY myy FEE Fo

FZ%LE = [sorhamnetin®o] &
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210, 00, D)

JFTE IO
23.:-; iﬁﬁi ::5 Sn} Total o0 CHRrmaisgrar & Aalecid g lan Chrarmatagram
1,25
1.004] E
0,75 ]
: Chrormathogram
0,50 5
0.25- | |
' TIC
0.00 T T T T T T T ¥ lﬁ‘L T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0
9 29. Isorhamnetin 89 chromatogram % TIC
Inter (04 500,000
251 M3’ Y
pE e
21 ;
3 [M+H]*
15 Expected 316.0566
107
0.5
n_ﬁ‘ ‘ T T T T T T k T J. T T T
W00 1250 1500 1760 2000 2250 2500 VS0 3000 3250 3500 3TEO0 me
Imten 001 D00.000)
501
ms? v
a0 - .
[317-CHy)*
a0y Expected 3010317
204
104 T mﬂﬁe-‘*r g ‘w.r rTn
DE . .i I| I[ :l II . r [ : i i ! i Y ¥ ; :
W00 1250 1500 TS0 2000  2/0  @/OO 2750 3000 3BS0 3800 ITEO mu
Irte . (0,000,000
257 3 L J
M3 b7
Eu‘ 3ﬁ2 .
[302-C:H:O4°
15 Expected 1520125
101 i
&5_ & Hon ’.‘7” o
[m Ll 1 : 11

U'E J L) L) 1 ||‘ T L T
1000 1250 1500 1750 2000 2250 3500 2750 2000 3250 3500 3750 mi
&

19 30. Isorhamnetin %5




1255
= o | Todal kon Chomatdgram & Mobpouiad lon Chrmatosgram
1.1
104
0.6
08
0.1
064
0.5
0.4 N 3 Chromathogram
o3 1 qu&‘ﬂ«aﬁ’z\w\l
Y
224
014 __P -_I-!C
0.0d—1h- !
a0 Fi 5n 75 160 1Z8 150 i 0 P 50
a9 31, vjye %% chromatogram % TIC
Infien. el 000 0001
28 ]
HS1 bl =1y
Fliy
15 [M+H]s
Expected 316,056
14
[ES
000 S0 K00 MSe 00 250 200 250 M0 W56 X0 S0 me
Intan bl 000 D00
Y
4 “32 e
M [31?{”3]‘
Bxpected 30L0317
204 g
- :‘.
'y T‘ T o ; "[‘
a 2 T - III ﬁ II II T III - I.I '|. L) 1 L] |
1065 1540 150 1750 2000 | 5400 s 3080 i 3500 A0 miz
Inian e GO0 0001
Y
ms? ok
15
[302-C;H:Qy]
1] Expected 1520125
sipa
159
I
ol |, S I ——— .".,l.[,.|[,l!.,,..'.... O S
1008 1250 1500 1750 2040 250 =00 sl 0 £7i1] 3500 el 14
a9 32 mue 5% A% A9EY
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(2) 21414 (Linearity)

(7hH A=l gk 244

nug FEES TEEE S dAgs A32 A4S HJrkskdd vivy FEE
100 mg= #F3 50% MeOH in 5% H.SOs 3 mLE 7}ste] AH7b4E3] 3 & 50% MeOHZ
sto 25 mL AE&g AR AEF F% ug/mLE HA4¥FE 100%= AA ko] 227229% W
ol A Ar7kgk A3} Tz HAdS &0 & 5 AT

71€7] #€& 537675580, R*= 0.999070.9999 o= pElytT)

5 | "]_‘E] TE= =) T
(%) AAZF (mg) (area)
22 22.35 108.0417
52 52.07 269.1739 120
W= 5.5802% -22.302
113 | 11267 600.6014 | | 2= 0599
157 | 15690 8339593 || _.
204 204.28 1133.1802 00
71 &7 5.5802 .
v ;gj‘ﬂ ,229016 oo 5::|-|:- 1000 1500 a:u:lu:- E»-IZIIJZI
R* 0.99902

$= | Wue 322 | Wy e
(%) AHF (mg) (area)
34 34.30 179.96
61 60.70 324.30 kg R
108 107.60 58299 || RANIE.)
151 150.60 809.34 S
229 228.80 1226.11 j |
7147 5.3755 i
y A3 -1.1647 Tem 00 1Mo 1m0 20000 0
R? 0.99992
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= | HYE FE2E s Aoa

(%) AHF (mg) (area)
23 23.20 119.90
55 54.70 289.83 e T
106 106.20 577.11 Zm | v
151 150.90 830.25 i
200 199.90 1102.77 00 4

7187 55761 e

y A7 12,5475 Tin wm s me e ms
R? 0.99996

E 1L vy FEES o83 A A4 (33 49)

=
[¢)
=]
LN

IrEds ;E‘:i ;*:?;04 4% daw A4S B7Eskit). Isorhamnetin®] A&
¥ ook 8 ug/mLE EABE 100%% Aste] 23872069% WelolA 33 wHE 71l gloh
A% el AAAS SAFdon 78] ke 72776777787, R%= 099997 vhebgh.

= AE & Pl
(%) (ui/jL) (are—;) el
238 | 1.90 137.5625
504 | 475 3522016 | | smnemcn | -T2
1188 | 950 723.0752 EEE
2969 | 23.75 1835.0089 | | moens |
71871 77.820 EE
y 49 ~14.290 LT 8 e BaE b S
R? 0.99998
3% 12. Isorhamnetin 3+ 8 NS o] &3 A= 24 (13 23)
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= | A% s= | @74 o
(%) (ug/mL) (area)
238 |1.90 122.6347
594 | 475 335.7796 | | ssanencn | yerazoc 0308
1188 | 950 6850750 | |ecese |
2969 | 2375 1746.3388 | | mamaon -
o —
y 49 ~18588 Al Com, Gaul  opr D i
R? 1.0000
3 13. Isorhamnetin EF8 NS o] &3 A= 24 (23] 23)

= q4E 5= ™ 2] A
(%) (ug/mL) (area)
23.8 1.90 124.8010
594 | 475 3224320 | |1saa0000 - y-72778x - 19,583
ppesaal R¥= 05552
1188 9.50 666.1500 o000 -
296.9 23.715 1710.8363 200.0000 -
7147 72776 eiimen 4
y 24 ~19.883 ':"':':":':'-.“ cvo dgmer  fowd Zomn o
R? 0.99994
¥ 14. Isorhamnetin -89S o] &3 Hapd A (33 2d)

(7h) AgdW 4dA (Intermediate precision)
nue] F=EFE F Isorhamnetin &% &4 49U AFES f18 429 4 dAE @)
o A4S JIsh, 2de ARE 23] vy d AHYsk & dFste] FAHXE vl uES L,
297 T o] AR B4t 24 A3 Isorhamnetin 332 H1r 1.805 mg/g, ¥}

(SD) 0.0296 mg/g, FHEFAXHRSD)= 1.64%%2 LFEFGE
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Isorhamnetin
A =} 4= _ B (mg/g) | SD (mg/g) | RSD(%)
& % (mg/g) °
1 2013.05.07 A 1.784
1.805 0.0296 1.64
2 2013.05.08 B 1.826
¥ 15, A YA}, w4 A7) [sorhamnetin $F5F
(th) wHE A A (Repeatability, Intra—assay precision)
vy F%E F Isorhamnetin 3% 229 whi XA zFzb

AuAge BAs] 98 aa
S

& At dAE dEste] S4 23 1.76471.870 mg/gH =

A=Y 913@, Z+ 4o X}Oﬂ Aol shEke Hat 1.78471.826 mg/g, ¥+HZHSD) 0.013770.0251
mg/g, A EFHAXHRSD) 0.76771.408% = #24 = At}.
Al &7 A FH = AP LA =% | [sorhamnetin | BT SD
| Area - i RSD(%)
(g) (ug/mL) 3% (mg/g) | (mg/g) | (mg/g)
1 0.1032 553.78442 7.2833 1.7644
2 0.1051 575.12115 75576 1.7977
3 0.1063 574.93854 7.5552 1.7769
1.784 0.0137 0.076
4 0.1060 578.22675 7.5975 1.7919
5 0.1022 558.90283 7.3491 1.7977
6 0.1019 550.33301 7.2389 1.7760
¥ 16. 24 069 079, #44 A
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AEAHF AlgLd % | Isorhamnetin | FH SD
Area ° ) RSD(%)
(g) (ug/mL) 3% (mg/g) | (mg/g) | (mg/g)
1 0.1165 605.56683 8.4016 1.8029
2 0.1128 608.17334 8.4367 1.8698
3 0.1157 601.88361 8.3520 1.8047
1.826 0.0257 1.408
4 0.1168 616.79016 8.5526 1.8306
5 0.1188 620.92175 8.6083 1.8115
6 0.1245 0661.82507 9.1588 1.8391
%17 B4 059 089, A% B
(4) A& (Accuracy), 345 (Recovery)
iyl 5% 5 Isorhamnetin®] ASAdS F435H7] A&l vivg F5E(1.805 mg/g, BEA
Aipe olv] FEE i e ATEAE Ho IFES FHoEH AHIHS AT
AEFEE 193te] vyy] FEE 9F 60 mgS FH3 & EFENS 0037010 mg €S F
=d3 Ay or  EXEY. wEEE 33 WrEEe s Ay 54
101.397102.86%, X =HAHSD) 0.21270.513%, i =HZHRSD)+= 0.20770.503% = Y EFSL
AAH SR 95% o] F4&S Hdow AHZAS galsdit
Isorhamnetin® % (25 mL 3) HoaEs
ol (0.181 mg/25mL)
. Spike Isorhamnetin
AATH L 2 7= Hl&
e 1 0.108 mg 0.03 mg 76.62%%
A3A 2 0.108 mg 0.07 mg 98.78%
Askd 3 0.108 mg 0.10 mg 115.40%
¥ 18 A Ay

-1 AA 39 Isorhamnetin® %
A

- 2) Spike Isorhamnetin

= ==

TEE

3T & Ie)
EF8&Y
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AFAI(1.805 mg/g, AEAH A3 x vy =25 FA(g)
¢ Isorhamnetin %

R8N F5(0.1 mg/mL) x F7}sk Isorhamnetin 35§

ol
ol

o] 3] (mL)



Al © _g_o [e)
. Isorhamnetin®] % ¥ _M.
AA (me/?5 mL ) Isorhamnetin 529
m m
g |NES| A ® 2% E(ug/mL) | ©
(me) (%)
mg o
AAFH | EFF Fd | 7IHA | AFA
1 60.50 0.1092 0.03 5.57 5.71 102.60
Ag4d 1 2 61.00 0.1101 0.03 5.60 5.74 102.43
3 67.80 0.1224 0.03 6.10 6.20 101.71
1 64.50 0.1164 0.07 7.46 7.56 101.39
A 2 2 60.40 0.1090 0.07 7.16 7.33 102.30
3 65.70 0.1186 0.07 7.54 7.71 102.27
1 68.60 0.1238 0.10 8.95 9.21 102.86
A4 3 2 67.10 0.1211 0.10 8.84 9.06 102.46
3 65.60 0.1184 0.10 8.74 8.98 102.80
%19 vy FEE A8 2 358
(5) W%l (range)
mue] &= T Isorhamnetin &S A Es7] A S A WA= A AR,
Qs melete], 5577895 ug/mLel WA E AAsArt o] vk vyEFEE 01 g5
o] -&3sto] A 3}5‘ 4%, vlye] FEFE2 Isorhamnetin®] %7} 1.3872.08 mg/g¢l #AA ol of
A AE3star HL3 [sorhamnetin A ZFo] 73S elskgc).
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A
acetyltransferase, ChAT)®e] wdo] FolEo] ofAEZFAY Yo] ZolsE F o ofAEd=d
S Basts olAEZ U R &4 (acetylcholinesterase, AChE)2] A o] olx|HA] ofxE =
o] o] Folm== Aot (13-15). AARE 7] Ho] E44H d=stolm &2 (AD)9] oA
ChAT®] %do] & Atk wEbA 71 Ee] E4" AD
FAE AT HAOE FDACA JAAW™S XX sAES tifi AChESAAE] BTh

(16-18). webA, & FAA 7S SIAAE = = 12490 229 MES f& AChE

D>
’.:T‘
&3]
lo
et
oX
S
ofN
N
o
%
O
2
s
1_
i)
3

A s, a2, A5, FE A E, vyl s sk FESIT dEeel ¥ E=
=0 = Fxo 3AZF Et FAT o] AAS F oA wEE AHES AN w5
AMAT ol FA s F5& S Ao =d& AT

k<3
Bl g s B2 7|2 E A acetylthiochline iodideE AF&3F colorimetrice]

A& I3=ie]

2 FIHEJYG 19). olAEZHEH A (AChE)E AFE3SHZ] 98 SD FE (8-10 +%H)9 H
£ homogenization buffer (125mM sodium phosphate pH 7.0, 400mM Nacl)Z + 2 3}35} 53t}
a8)al 107 B¢k 1,000 x g oA ddE FJE] Ak Aol 05% Triton X-100 o] ¥3+%

homogenization bufferE 7}st $o 30 & &< =3t thA] 10 + &<F 1,000 x goll A
AR O A2 Y A5 ae OVﬂ FdEsEA (AChE) MER AFEEAT B
T FF WAE 4CdAA FRHATY. FE=5S AZd 5% DMSOA &= 1 &4
AL w2 Aol buffer 1 (100mM sodium phosphate, pH 8.0)¢ 200g/ml®] F== 34 % At}
15mle] ¥ E FEE 293 10019 acetylthiocholine iodide solution (75mM)¥F 100ul<]
bufferd Ellman’s reagent (10 mM 5,5'~dithio—bis [2-nitrobenzoic acid]®} 17.85 mM sodium
bicarbonate &&%)E &3t} 2.7ml Reaction buffers} 100ul E2(HF&8 HFEE)E H7)
gt o2 410 nMol A SA4AY. S92 5 1 59 30 = HEAo 2 dEHAT g4 gial 4
ArE WAIFOEA FHE reaction blank 7} SAEATE ofAEEFH Flas EHS FF



A< 1.36 L/mmol/ming Ab&siA ALt AT, e A2 5 3 W

(2) A}

- ZH(Citrus junos), W F(Ziziphus jujube), ®™'\d Z(Opuntia ficus-indica), 5+ (Punica grantum), -
S} I (Ficus carica), 21’ Z(Angelica keiskei), 712 (Oenanthe javanica)®] T A A HES Y
WA A4 AEE ArFEPUN SRFEPUS B FHES A9t A4z v
G 27 AcrzEdl v

7}
EY, vy dEFEFES Y

rl

(

=
Water-extract Alcohol-extract P

Types of  herbs (Average + SEM) | (Average £ SEM) value
Citrus junos 3.00 + 0.54 6.14 + 1.64 NS
Ziziphus jujube 2.43 + 0.88 3.31 £ 0.44 NS
Opuntia ficus-indica  * 1.61 £ 0.58 7.14 £ 1.85 (]))(;
Punica grantum 426 + 2.37 624 + 1.12 NS
Ficus carica -2.73 + 0.63 -0.05 + 0.67 NS
Angelica keiskei -1.28 + 0.95 1.26 = 0.78 NS
Oenanthe javanica ** 2.79 £ 0.59 18.76 + 2.25 (I)DOT
320, A SAb=e 24 24 oAY

Y. A9d vy e 54 84 A4AY v

D F22 9 FE

AFovke, R, g, Pefuitel, ZEvidelE Fdste] FEedT dEe
of Wi 3 Bo gl o] 347 B T o] AL F ol wEetu ogge AP
Aol A FEAZAT o2 SlBE $%E e dojd AL A8 DHED: AUohE
oA A Feh et

@ obAEFY FaE B
ow%—g—a PR B

12 7|2 2 A] acetylthiochline iodideE AF& 3t colorimetric®] W &

U as (AChE)2 AHE3t7] 918 SD HE (8-10 +%)9]
homogemzatlon buffer (125mM sodium phosphate pH 7.0, 400mM Nacl) & 2 3}3} 5t}
83 10% <k 1,000 x g oA LAEIHHAG. FS5H 05% Triton X-100 ©o] ¥x3tH

homogenization bufferE 7}t *o 30 & &< 3T oAl 10 & &<F 1,000 x goll A
A AT 1 AR U ASAL ofAEZFA RS (AChE) Az AFEE T 2

T FF AT 4TAA FIHAT vy = A 5% DMSOolA &8sz 1 g9
Abg HEZ Aol buffer 1 (100mM sodium phosphate, pH 8.0)° 200g/mle] FE & 3]A % lth
15mle] ¥ vyg] 93 100ul9 acetylthiocholine iodide solution (75mM)¥} 100ul<]
buffered Ellman’s reagent (10 mM 55’ -dithio-bis [2-nitrobenzoic acid]®} 17.85 mM sodium
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bicarbonate €% =)E <&t 2.7ml Reaction buffergr 100l &4
sk ok 410 nMoll A SAe AT S 5 & 59 30 2 (HFHo=
ATE AT e=2ZzHN F1]9 reaction blank 7} FAHE AT oA E =
A5 1.36 L/mmol/ming AF&3A] AltE A e AdS 5 W RHEEAT

A9 iy 24 &4 gAES 54 Aol dFuivy (JJ-OJE)$ v v
(NJ-OJE)= Z74 34%, 37%% dEpskon, & A He] njuele] Hlsto] &2 FA5 e
Ak oo FoH] Aol yEhdA g Algvive] (SH-OJE), HF-ofvve
(BY-OJE), B=vve] (CD-OJE) Eut dFvve] (JJ-OJE)= &g/ A"l =7 yE
WSk UdsrivE] (NJ-OJE) = 339 wugjunr 484 dAlgo]l =7 vetwth. whebA
7178 el 23Rl miveElds & 7 vk vidEls AR el wEk 2484 Aol

g2ebde & 7 AT

50.0
__ 400 .
£ .
£
30.0
g
w
>
%‘ 200
i
é - . ' I
0.0

DHED SHOUE BY-OJE CD-OJE  J-O0E  NU-OJE

a9 33 Aol vuee] &4 24 oAY M

o A71E HuE e 54 84 gAY Bl

(D 29 8

O F=E 9 F59E

4%U]L+E] 740 ]L’]’E], 10918l S Fdste] ==

Zof 3AIZE Sk FAATh o AL F oW WESIL He
)

A s 555 S8 fofl &%
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A L R = B s R B B

@ olAEZd Fd= S|
olMEFY Ealas BAS 71d2ZA acetylthiochline iodideE AF&3F colorimetrice] W

2 FYPEHAT (19). olMEZd A a4 (AChE)Z ALE3l7] 98l SD HE (8-10 7 )9]
£ homogenization buffer (125mM sodium phosphate pH 7.0, 400mM Nacl)Z 2 3}35}$1
a8 A 10 &< 1,000 x g ol A %ﬁ%ﬂlﬂﬁiﬁ} AR 0.5% Triton X-100 ©] _-E_@’
homogenization bufferE #7}3F Fo 30 & F<oF &3t thA] 10 ¥ =<F 1,000 x goll &
AAEsAY. 1 A2 U FT A OVﬂ ST EAR (AChE) AEZ AREEAT B
T FF AT 4TAA FAFAT myEl= Aol 5% DMSOA &35 1 §q2
Abg vFE Ao buffer 1 (100mM sodium phosphate, pH 8.0)° 200g/mle] == 34 %t}
15mle] e vyg] 93 100ul9 acetylthiocholine iodide solution (75mM)¥} 100ul<]
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buffered Ellman’s reagent (10 mM 55’ -dithio-bis [2-nitrobenzoic acid]®} 17.85 mM sodium
bicarbonate £&&)E E&3t}t. 2.7ml Reaction buffer?} 100ul EAA=H HFE=E)E A7}
gk Tohg 410 nMol A SA4sAT. 42 5 i ¢ 30 = FAoE HiEHAY. g4 gl 24
e UATe=ZA FHFE reaction blank 7F ST olAEEA FaAlad 4L S5

Ae 1.36 L/mmol/ming AH&siA AMbE vt Re AdE2 5 9wkl

(2) A}

otAdEZFdo ~H o] =5 o] &3] AZIE W e g4 oA HEHS E} FA o
o]l DHED+= 43% AX9 Z4gAS vetdid 49, 7€, 100 Auje vve 25%F a4-84
AAHel ATt 443 7 oﬂ fuf sk mivpeE]e] a8 JAEe dAsHA S L}E} o
10l Awigk wvg]e] g4 &4 AL 7 =4 JERST 109 AuiE wyEle] §
A28 AgAHo] 44, 72 Aa] vyl BT AL 28] ol =2 HoE yERGT 49 A vl

PN
jus)

whel oF 108 A wvelzte] o))l Apel7k et ew, 743 109 AuiE v oA =
FrolAe Aolzk deiger wdele] A A7)e] weh gx 24 dAe gL & & 3l
At
50+ 4
40 *
g
E 304
=
G4y 20+
o’
=2
10- . .
0
Apnl October

a" 360 A7 mvele] 3 & A

2k muE] Al BRE 24 24 gAY W

= d O
D FEE 9 F2P
muhe = 3‘5}—"} (34°49 " 735°12 "N, 126°49 " T127°12 "E) ¥ (35°15 7 735°31 "N, 128°07

1 7128°26 2o (34°53 7 736°03 TN, 126°53 7 T126°54 T E) A Gl A AulE = AE A H
R zﬂzw A e fEsh ma wsd row ogy UF: nuds +4
H A e olghge] Wil #i Bo] 9l 4zl 347 Eek R4
. 3 MEe e AT FHAAL oA dHe $HL
o171 %49 Ag3ch DHED: A2 ekEol A A2kt
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12 7] A 2 A] acetylthiochline iodideE AF-&3t colorimetric®] W &
UL (AChE)Z AH&3t7] 918 SD HE (8-10 F%)e] ¥
£ homogenization buffer (12.5mM sodium phosphate pH 7.0, 400mM Nacl)Z + 2 3}35} 53t}
a8l 107 &9F 1,000 x g A HAEEEHAJY. A Hel 0.5% Triton X-100 o] >x3F
homogenization bufferE #7}sk o 30 & &< &k oA 10 & &<F 1,000 x goll
dAEYstAT. 1 A2 U AT opAEFARs a2 (AChE) A5 =2 A& H AT &
T FF A= 4ToAA FAHAY. vyE = A Sl 5% DMSOAA Sal = 1 §H2
AFE 12 Ao buffer 1 (100mM sodium phosphate, pH 8.0)ol 200g/mle] H =2 3|4 ¥ It}
15mle] e wivyg] 93 100ul9 acetylthiocholine iodide solution (75mM)¥F 100ul<]
buffered Ellman’s reagent (10 mM 55’ -dithio-bis [2-nitrobenzoic acid]®} 17.85 mM sodium
bicarbonate E£&%)E ¢ 3lth. 27ml Reaction buffere} 100ul &42(H &8 HFEE)E H7)
sk o 410 nMoll A SA4e AT S8 5 & 5 30 £ HAoE vkERHdT 54 g4l 4
Fd-E WAToEN FH[E reaction blank 7} SAHHAT olAEHEY EEs S

A4 1.36 L/mmol/ming AH&siA AMtE A 2E A2 5 ¥ Wy

o > it

(2) A7
el A gyl we EARA oAde AEach £4Be WA w4 de
wrh 57A% £74B vide APEE el foH9 Aol UehetaL, £AAS v L)
2ol ol HQl Aol7t ATk BARA oAHL w5 Muel FARUE BE mas) U
show, $AASH 4B MUl mE Auade hE Aol e & vk
504
40

o

ok

% of Inhibition
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D FEE 2 29
Wue s Tt REaAn. dugel Yu BE Bo| b Fxd 347 U U of
H4E F oW pEaT fHee AFFHAA FEAAG oW e FHS B Aol
242 g

[o

pe
S
195 71" & A] acetylthiochline iodideE AF-&3F colorimetric®] i
ZHEINE S (AChE)E AFE37] ¢s] SD HE (8-10 )] Y
homogemzatlon buffer (12.5mM sodium phosphate pH 7.0, 400mM Nacl) = & 3} 5} o}

83 10 &9 1,000 x g oA LAEHHAT. FFHel 0.5% Triton X-100 o] >
homogenization bufferE %7}t o 30 & &< &3ach thA] 10 ¥ &<9F 1,000 x gollA

| QRS

Attt 1 2942 U2 AT opEFd RN EA (AChE) AEZ AREEAT B
T FF AT 4TCAA FIdEHAG. vyEe Ao 5% DMSOd A &al= 3l 1 &R
Abg vEE Ao buffer 1 (100mM sodium phosphate, pH 8.0)° 200g/mle] X2 3]A % 2t}
15mle] A% myg] §A3 100ule] acetylthiocholine iodide solution (75mM)Z}F 100pl12]
buffered Ellman’s reagent (10 mM 55’ —dithio—bis [2-nitrobenzoic acid]®} 17.85 mM sodium
bicarbonate &£&&)E =33t} 2.7ml Reaction bufferﬁ‘r 100ul E4(A=49 ¥FEE)8 #7
g th3 410 nMellA SAsIT S 5 # §9F 30 2 PR wEHdY 4 gl
A4S gAge =4 Y] H reaction blank 7F St oA EE

Al 1.36 L/mmol/m ng AF&EIA AT BE

(ICs)E Hall 282 He EFEY vv 34 94
AbE] 9T}, ]Uﬂﬂ FEEY a4 A4 717E =A487] Y38 Lineweaver-Burk plotS YERY
A} olAEZHL W (20-100u)H & E 1, veHEEES WS wol aEx 9gke u)

< a3

1>

= - T
F5% Wkg 2rX o] linear estimate® A

(2) 23

HAEF 025 05, 0.75, 1.0 mg/ml F&S A
g4 qAYE F7hHel Yedth 355527 718 g
HA o2 F7hstith ol EE o ~Ego]=e gt mug
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v = 0.062x-11.97
R = 0,096

504

404

304

% of Inhibition

20+

Concentration of OJAE (mg/ml)

]

9 38 FyEFE v 24 g4 oA Y

S

vt = ol e EHo ~E # o] 2o )3 uncompetitire inhibitord # o]

* With OJAE
@ Withoot OTAE
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o,

284 7FS =487 Y8 Lineweaver-Burk plots WERHSITH ofAE
-100u) AHZsta, PUgEFEES Y99S wo 22X &9ks wE v}

e BaAsAl ezt T Aol Uehlli Vmax o Km gtol A2 thE

o}
=



B2 AP EL old A AT HAs] o §-ehA Xt A AT (1,20). MEE o] &
e Ao AL o3 A3tAH ~Ed 2~ (oxidative stress)E H7) Y8 A3 A

ol &€t 2. webA # FAlM = vve]r} of# gk SAANATA ¥ yolrl AEAIE S

rob

N
-~

=2 T o
O F=E 2 F5UH
AFrve], yFave], Algnve], Fognye], devye s FYste] F=FsHh des
of ¥ BE Eo] d& Fxd 3A7F 5k TR o] HAS F W WbESIA o 8eS WF
el A FHAI AT olFEA A 58 T3 doX S Agdth DHED+ Al Y of &
o A A|FdATt E Ao AFE3 DMSO A oFS Sigma Cemical Co., (St. Louis, MO

@ ANABMEFT vj

SH-SY5Y AXE AF&3tt) 10% FBS7F £013F DMEMol A v &€t A= 37T, 5% CO,
A MEFHALL, AETE FA = AR wep A S ot APz we xS
= =43t 96well plateo] LA HFS HolFt}

@ ME=A 4 (W

SH-SY5Y xﬂiy_iiﬂr 42 87l Hoﬂ 750uM H,0.5 A elat7] 4A13F Holl vyelE A
At MEBE=E SHS HO: A2 F 24470 ool AA gt 4hobg)

metabolizing activity+= A ZARS] X[ Alo] whe} e Qleh, 7has] e, 24 AlZE 5 AEE
HjFgh $o] WST-15 108 sE= AHgste] 1 AF &2t A wjdastdth. " E dye 9
absorbance + 450 nmeollA SAFH At =42 ELISA reader (Bio-Rad, Munich, Germany)=

=459

I
—
~

iy
)
as!
1o
=
2}
—
A

(2) A3}

A9l mvkgle] 750uMe] HAtstrAE HYe & Az =4 JAES S
o} 750uM e FHAFE A A @ dtoll A cell death (%)7F =k, SAAE o] 7
750uM #HAFsbE A A g3 750uM BHAESE A A 2] 3 DHEDA 8+ # 17}
750uM kst A4 A et vl aws] 750uM A st A A 7 1—?131»}‘?4, Fojm g,
e, dFrvges FAHeR fFo4 zpelrb §ldh 750uM ks A A S L}Tﬂlﬂrfﬂ
= oA Aolzh At wmEtA ME 54 gAY FA A, 750L11\/H Fakstar s Aot
iyl 25 7198 2A dEEHX JHeAS HoEh

ol
ol

’|_

EN
M
2

et
o] 7}

o Jo
lo, 1o
iy rSE
o 3:(_}4

3=8
o},

o 32
32 32

2o
al

=]
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60.00 -

50.00

T
* %
40,00
30,00
2000 -
10.00 -
0.00

Control DMSO DHED SH-OJEBY-OJECD-0JE JJ-OJE NJ-OJE
-10.00

Cell death (%)

750 pM ikl A
w40, A9 wyE] o] Alx=sAd gAY

. A7 v e AE 54 9AF uu
(D) A3

DO FE2= % FEUY

4dvvte], 7dvive], 109 yE]E Fdste] FEEGATh oldEel ¥ #
zoll 3AZ FS T 1

LW | [e)
A dgE 555 3l ?-iow 545 289 th. DHEDE= Al defkEol A Algstsitt.

@ AZBAEZT w Y

SH-SY5Y AXE AFE3tt) 10% FBS7F 5913 DMEMol A wlFd o Alxs= 37T, 5% CO;
2NN MEFHJLL, AETE FA = A= wel A S ot APz me AESs
= =43} 96well plated] A =S Ho]=t},

@ Mx=A F4 (WST-D
SH-SY5Y MXRsE3 =4S 317 ﬁoﬂ 750uM H.0.5 A 2lsh7] 4413 Aol njyg & A
At AZAEE S H0; Ag & 24A4%F woll A g, Aold= AMxEe] WST-1
metabolizing activityx= Al ZARS] A Aol wheh =3 E Atk heks] el 24 AZF Sk AEE
Hj kg ol WST-15 10 s AHgste] 1 AF 5k AlE widstaitt. ®EE dye 9
absorbance + 450 nmollA SAFH At =42 ELISA reader (Bio-Rad, Munich, Germany)=

=45

—_

) A3}
muE] 7y spakstaaael ols) AAdE AESAE AAD = A=A AT
g skdvh thxatel vls) 750uMe] drtsteas AP wo AEAPEES S

3
Lo
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A=A YEbs T DHED 750uMe] #Atsteas Ak 2 750uMe] ZHAakstaAnt A
gy SAASE fFogk Zol7b e T 750uMe] HAtstr e 49vyEE A2 s Al
FAIEES 750111\/[4 HArkstgAant At 3 AR fFold Aolrk flddh 750uM e
A e BN Auye S A3k 7t MEAPEES 750uMe HakstEAw 2 g gk gtoll H)

o 7
a sAHoR v«] A A dEbsteh 750uM e} Akt ael 108 vElE AP 2o Al
EAPEE E3 750uM o] dprbshaant APk o] wlE] EAH R Fo3 Afo]E ETh
uhebA, mjue] o] A H A 7]l wheh kst s AlESA Al H S Aol Bl

a0 1

H
e

% of Cell death

Copmol  Vehicle DEED  Aprl  July  October

750uM H,0,

9 41 A7) wdele] AE 54 oA

9. wue AMEEE AESH dAY W

iyl 3k (34°49 7 T35°12 7N, 126°49 “ T127°12 "E)  9l® (35°157 735°31 ' N, 128°0
77712826 " E) ¥ U (34°53 7 736°03 " N, 126°53 " T126°54 " E) A HoA AuiEE AS 2
A ety dxdoh Al e f=7F BluA Biszg ow oy iy yFs ruyeE A
Hjstar, ke mue & ] BAR gk o 'l %i’ e ol v Fxo A% &9
FAT. o] AFE F a SAHAA sEAAT olFHA oeE T

T3 Ao EH4E AEdY. B Ao AFE3E DMSO A2 Sigma Cemical Co., (St.
Louis, MO, USA)ell A -uf 3} 31t}

}
:N:J

2

o

FE
e
JPI
ol
2

@ AAGAHEF wl
SH-SY5Y AIZE A&3t}h 10% FBS7} £¢{1t DMEMe| Al s e ch Al
20 wFH N, A7t SA e AR mek Al gs . ddx
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2 =43t 96well plateo] LA HS HolFt}

SH-SYSY AXRZEI} =4S &7 ﬁoﬂ 750uM H,O0:5 A 2lat7] 4A13F ol wyelE A
APk MEZAEE AL HO, A8l & 2447F wfjoll AAJgi, 4oll= Aol WST-1
metabolizing activity= A Z2AFS] A Alol] whel A 7hs] 2, 24 A7 B AEXE
ikt fol WST-15 109 v =8 AHgsto] 1 AZF sk AlS widatdnt. W€ dye 9
absorbance &= 450 nmol A A EH AT} &AL ELISA reader (Bio-Rad, Munich, Germany) =
A5kt

(2) 23

nuE] 7y sk sl o AAE AESAS AT ¢ dsA AEEE AXAEES
Ao 2ol vl 750uMe] kst s AP o] AEAIEES FAHCR 719
A=A vEbst 750uMe] HatsteE s At Sk 750uM o] dpat st o] A A EAS
A gt o] AEAEES SAAHCR Fog 2|7 gl 750uMe] #Hakska=ants A 2Rt
woll Hlal] 750uMe] HAkstgAel R ANBE APle Lo AE AEES SAHCRE F93%
Zpol S WERHTE 750uM el FHakskaravks A ghtol W) 750pMe] Atk aol WA A

ME A o) AE AEE £d EAMCR fold Aols vl weld, mues) o
Mehead o9 A BHS At AW Pl 9% Holmrks A9 R o Au =3
of weh fwel Aol7k &g & 4 vk

1T
11
50
*

g y )
=
= 30
2
ey
o
= 0

10-

Comirol ~ DMSO THA T2 H|4$3

750 yM H202

2 42, vk AepEHE AlESA oAl Hal
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g A9d vy 4444 A A v

(1) Ay

O F=E 92 =204

AFrvg], Uarivg, AlEnve], Fonue], JerygE FYste] FEsA e
of Y1 e =o] dv Fxo 3AZE < FIUL o] AAFE F A whEst A g EEE 3y
FEjol A FEAAT o]EA dErs w5S Fd Ao EZ S AFE It DHED: AlYok#
oA AFsAT. B Ao AL DMSO A]2F2 Sigma Cemical Co., (St. Louis, MO

@ Reactive oxygen species (ROS) =4

SH-SY5Y A% WollA 750uM HoOo0 93] WA= ROS =42 fluorescent dye®l
2" 7-dichlorolurescein diacetate (DCF-DA; Sigma, St. Louis, MO, USA)E o] &3] =A 3}
ATk SH-SYBY Alx9] wdgt +& AAtste] 96 well plate®] 717+e] welloll seeding &+t
Seedingdtil 3FF Fol wyz] (10pg/mD3 DHEDGOUM)S Al Eo] 23ttt o2 3 427 F
of 750uM H:0.5 Az sl ROSHEHAZFS 24417 o Z43t}. ROSEHAS 98] DCF-DA
= 77t welld] 20ul €2 37ColA 30%%F incubationdtth. Washing$-°l fluorescence
microplate reader (SpectraMax Gemini EM; Molecular Device)E ©]&3] excitation
485nm/emission 538nmoll A =A 3T =AF e gzt td %o s AArs)

vlgele) @44k A4 Aee] AolE DCF-DAE ol&a @Eath 750uMel
b7 oo gl 24 bk A4 dAgel we Ao vewt 24
750 UM HabEaa A tlxie] 50%% kA VEew, 750 M Harshss A
How FolahA ZelEth T50uM FAEFA Ael Fol, U, A

@ dlzws) wastel BAACR fold 2ol7h AT

2
al
2
=
T 9
Ac)
H
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@ Reactive oxygen species (ROS) =4

SH-SY5Y A3 el A 750uM H.0.0 &3] HAst= ROS =742 fluorescent dyedl 2, 7
"—dichlorolurescein diacetate (DCF-DA; Sigma, St. Louis, MO, USA)E o] &34 =4 3s}3c}.
SH-SY5Y Al*9o Hd3 == AAste] 96 well plate®] ZHzFe] welldl seeding@tth. Seeding
gkl a7 el wuyE](10ug/mD ¥ DHED(GOUM)S Aol A2l gtct. 71 $ 4412 F ol 750uM
H.0.5 A 2lata ROSTA &S 2443 Fol 543 ROSEAHS 918l DCF -DAE Z47+9]
wellell 20ul ¥ 3L 37TCeolA] 30%3F incubation$tt}. Washing$©ll fluorescence microplate
reader (SpectraMax Gemini EM; Molecular Device)E ©]-&3 excitation 485nm/emission
538nmel Al FA gt S8 & dixzatol] tid %tz ALkgoh

(2) 2%

st ks adl od AR FANAE AT F A AVEME BANEE AA
§2 24 sharh 50uMe] P85S Aee o vs) DHEDA 750uMe] FHikehs i s
A Pl FANAEE AAE] BAROR folshA A EETETEUMS] HAksh s
490l 2 S Ee TH0uMe] FAEEAT Aeld wak FANCD feld 2ol 919l
ok 750uMS] FAbs At AR @ wol we) TopMel Habss e T2vUEE Aeld el
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Jatad AR Eol TAHCR o Aols Yehdth 750uMe] FAbstank A
3l 750uMe] FAbstaael 10€vvE S APt w8 2ENAFE AEE T SAAL
gk Apols uEblth whebA, mivke] AFH A 7|l whel AR E B

o}

o do &

% of ROS production

Vehicle DHED  Apml Tuly  Ocrober

7500M H,0,

29 44 A7 migE] o] g A A A oA Pl

el g3t AAMe AM 55 AE A APERL ol g3 AvAaE 7]
ol AL ol FE sEAG FRLS B F Atk (2223). ole@ TAEL 27/ A=
A gowW o F slsEAel ehatEo] Avheh 2o AHS FAT £ Uk Wb, B A

=
M= w79y &R ARl scopolamines Fodt 2d (2425), A EE Fos 24l (26),

=
v
Q

@)

&S]

=
aV)

2.
5

(¢

o
Sl
2
ok
off
it
2
X
Lo
)
12
i)
=
[
fol
i)

vy = sk (34°49 © T35°12 TN, 126°49 “ T127°12 " E) 9% (35°15 7 735°31 ' N, 128°07 " T 1
28°26 " E) ¥y (34°53 © 736°03 " N, 126°53 " T126°54 " E) A Gl A AuiEE AS AH T

Patm AzATh A Re ARt vlaA vEF ROE I3} WFE v E 5440
B, st v g NS AN Bk dlEgdl Y B Bl QE Fxol AT 9 T
thoo] HYe F N wEsm ouse ATFAAA FEAAL oA B $5S 53
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Aojzl HAS AFE YL B AFo] AFgE ~F7ZE A 9FS Sigma Cemical Co., (St. Louis,
MO, USA)el Al vl 3 oh-

Q@ =
SIIHZE

7193 skzel digh vjygle] g3E dolR 7] fd FEIIE2E 717 (Model PACS-30,
San Diego Instrument Int, USA)E AF&3tth (29). 1 7] AAe &g A7] (235 x

155 x 1565em)el F 71 oz yrofHa F3ke] o] o F e TRAIAEH (65 x
45cm). Eol YA A W xHo] AAE i A= T £ FHEMA T Wew
=02 7 Atk A= Agel ol €Y Al =o] AX Wl Fon. A= F§E@A B
T2 Holurt ofFf Wwem Soliith olF& Wl Eol7hAtviA F3F £5 AeHor 2
A "o #A7F 20 2 ool ofFf Wor Fold w7kA] oj¥d ¥ wEHAY. 1 4
24 NZE Fol 2mEHN B Ade(mg/ke)E Fo HF Tt AmER Fo
30 & Foll, & e vy (10mg/kg)E o HAdd Folshir, T tA] 30 & Fo A= B
of = Wl FAXY. L A7 o FE o= ﬂﬂﬂ% AlZES HF 300 25 VT E 54

= 5ol7kA &kvd, 242 300

Ak wkek FH7E 300 Z(cut-off time)o] ol o]F& Ho
Z

(2) A

muel 7t 2aEeRl(Img/ke, ip) & FoAg FAdAM 7198 JHe] Bt d=A FEE Y

Hhe& st vhe ARbe SAUG. F dEad Bl AF3Ees Fo #Hef whe

AlZkol EAACR FolstA AA detwt. A A (10mg/kg, po.) & 3 vivE ek w47
Z =

el (10mg/kg, po) & & viue EF 23EeHs Fo4g FHoA SAHCR Fo3 F
= Eolxl %okt 1311% TAAME F videlet Bld AuE 3 ovue] 25 A5EE
o T

1t
9 a9, ddus snEdus

z il 1 71870 297 e+ e 73 A
= T viyee Bl e @ v o] r1ey JRA ' Aol gl Ae & 5 dth
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ol = Balasr BAL 7|d&EAM acetylthiochline iodideE AF-& 3 colorimetric®] W o
2 FYHAG (19). ofMNEZF R E 4L (AChE)Z AL&38H7] Hd] sEA T olg&d FHEQ
¥ E groupdE AHE38AtE &3 ¥ = homogenization buffer (12.5mM sodium phosphate
pH 7.0, 400mM Nach)® dstetdvh. 18] 10+ &< 1,000 x g oA AAE&] = Ak %
Z Mo 05% Triton X-100 ©] ¥3+¥l homogenization bufferE #7}3sk Fo] 30 & &<t =3
ok oA 10 # F<F 1,000 x goll A dAEe e 1 23R U2 ASHS oAEEHE
dar (AChE) AE= ARRHIAY. EE F5F dAe 4ToA #3453k 100ul9
acetylthiocholine iodide solution (75mM)¥ 100ul®] bufferd Ellman’s reagent (10 mM
5,5’ ~dithio-bis [2-nitrobenzoic acid]®} 17.85 mM sodium bicarbonate &3E)5 =3t}
2.7ml Reaction buffer®} 100ul E4(F &% HFEFE)E H7F3F 2 410 nMolA =AY

SAS 5 & &9 30 2 (HHow W 4 "l AdeEs dAdezA Frd

—

32
ny

reaction blank 7} SAE A} olAdEZd Ealah BN &5 A5 1.36 L/mmol/minEs A}
3 ALEAT RE APS 5 W wkEFH A

7 daes T FoA 71989 Nd BHE Hole=A Y-HZHEEE G35

S 2] (100mg/kg)E A<= we] F o wAlsy
SAHoR Fodt 2ol7t gldth 25% L F2(2ml/kg) S Fold FHe gzl
& Folg A dzad vas) 25%eaeS
AR oz foltA =A e

o T oft N

a1
X
o
K
o
o
I
9
ol
K
@
5
o
.
(@)
QO
Q.
(o
[
()
S
=
Q.
=
=
il
LA
ro
A O
o
E
i_/g
Og{:'z
offt
2,
ol
Mt
o
[\
a1
X
e

5 FA3 FHAolA 71dgE S MAAL 5 o, oA
=), enoleic acid®} A3 &% 2 =2 lenoleic acid 9A] &3 )3k 7]
Aol i HS & 4

b
~

%0

o

Yy

°

)

™~

_73_



oMo W oF B
@Ei%%%%

CO S
P . (o

‘A;OOE‘UIOE
gy o A oo e T il
Eiﬂi%mEET
‘uAloLOLﬂ@rE‘ILriO#E
ﬂe Ju% L.OE

- Mﬂu__bﬂog_j
14 iﬂﬂizi%h_

. __&dﬂm\_lﬁ_vux%o
m s m T EX s
¥ D %%ZAE%EW
- - oy ok 5 F

8 i m_ﬂmﬂdu_,t ™ R
B G g ET&EA,_JN,
m ,ﬂloﬁa ﬂ_r.ﬂoﬁ ‘m_wl
. ...u...u ‘MU_‘IM _WH_ \mV/.o OE ‘Iﬂ lvm_l ;OL ,.I,U_ﬂ ‘UI
g8 I wiTiifse
= ot nﬁ%m@ﬁwioﬂﬂﬂMAT
Ho r S8 ,_tﬂmﬁl
T S E M s I
= o) o o= WoE T
5 > = E P %o
T TIizRizT
i ol MUMEok_Mmbﬂnﬂu

o IH '
m of ﬂﬂw%ﬂmw%

° 0
_ | B X S w8F g
g 2 ; ° ﬂﬂWWZ z -
2 = < %Ur.mm;
P < 5 L E s T
"o R duoLLim_mEa Sl _MT
N ooy =R

7)
o w No Mb MEO fr
%_da._ﬂyl_ﬂﬁ
ﬁﬂﬂ&mmmx
d ; T o
Sk S oF L
ﬂoﬁai%ﬂgfﬂ_g
DR
B ﬂ%iv
]LxE o T ©

= O R A
H = H

_74_



Linoleic
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25% EtOH (2ml/ke)
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B8 71" 24 acetylthiochline iodideZ AF&3F  colorimetric®] "W
gl a4 (AChE)E AHE3st7] fa sEAd ol &9 F&E

9 54*5 grOuD‘?jii A &sdtt. H&3 3= homogenization buffer (12.5mM  sodium
phosphate pH 7.0, 400mM Nacl)Z &3}t 28] 108 &< 1,000 x g 01]7\1 LA EY
A}t A=) 05% Triton X-100 ©] ¥3+¥ homogenization bufferE 713k $o] 30 #
st T Al 10 & s 1,000 x gollA At 1 AR U A5 AL of
AdFa s ain (AChE) ez AFEHAT BE FF dAE 4Tl 3 Ak 100019
acetylthiocholine iodide solution (75mM)¥ 100ul®] bufferd Ellman’s reagent (10 mM
5,5’ —dithio—bis [2-nitrobenzoic acid]®} 17.85 mM sodium bicarbonate €& =)E& 33t
2.7ml Reaction buffer®} 100ul 4 (H &Y HFEE)E H7FS ths 410 nMoll A S4 3t
Z4L 5 & B9t 30 2 AR wEHY. a4 diAl AdFE dAgeEA FHH

3
wlEAS S F A 1.36 L/mmol/ming A}

reaction blank 7} S E At olAEZH

LA AAEAT. BE AL 5 9 gEEH QT

(2) 2%

47 Y IZ2EYAE AP sE T Ay E FA FAAE W Y-mazeol A 7]
g9l AolE AESIAT muEE Fostx] & F izt ‘)r'zr‘:’]‘/‘rﬁl(NJ—OJE) 100mg/kg
S Folg A gz el fog Aot gl 2EHAE F FE v E shA] &
zaET 71 ego] FFaso] FoAQl Aol7F AT 2EHAE F Fol 1Omg/kg94 uj 1}
&5 FoAYEs oW A2 F94 Aol7F vEW L, 100mg/kgd PlUEE TS W=
oA zbol7k AAnh EZH O =Z Linoleic acidE « 2~E#H 2 F& 2EdH 20 93 HEH
71 g o]l A=A Atk

=]

800
(]
£ 500
[E
% 400
T 300
#
0.0
10
0.0

CTL  CTL+MNJ  Siress SteMJ-  SHNJ- Stelino
CLETOD QJEWD  QJENI0

8 48, 2EY A BEoA 9 7|9E A a3
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Holthr} o] %L "o w Zo]7ith o] F$ "] Solrlainial 7 BS AEAow v =
o #H7F 20 2 ojule] o]Ee wom Solz mrhA oldd Tae wEHe o Td 24
N7h Sl zmEobnl i A% (Imghkg)d Ae) Brel Fojahgln, smEobul Fof 30
& Foll, & Fde) vyl (10mg/kg)E F9 HAol Folata, = 1] 30 & Fof = Ho
= el FolAth 1 A7k o} WoE Holrkt AZe AP 300 2T /FoR 24
Sk whek 7k 300 Z(cut-off time)ol el o] F& Wom Soj7kx Fgriwl, IR 300%
o groz ZAHAY

(2) A

@ AhE 3

43k WTrk$-2 o)
] (50mg/kg) & #9291
15014 125F7F Ara ke =}

I
M
o,
S

[
o =2 g
d

oA 12550k w.& Agae] Fol
o] 7} YA Skt Tgwh-$-29

401

% Tg-CTRL
@ - WI-CTRL
R”i’; n -0~ WT-1| 1} 2]
] < Tg-u)uhe)

10 A

Week

18 50. Tg2576 H59] 12577 Holx 3= A3

=
WToh-229F Tgrpg-2~ Zbe] 12557t F7A dstes SAAT WTvke-2 iz 125
Ask= QS WTeks-2o vu2](50me/ke)E H Q) ol Aol 154 125&<2te] Wt
om, Tgrks-2 o] 12557t w7/ Wske ey 8otk B3, Tevks-2ol
?](50mg/kg) & #Ql wol FHALE 1253k Aol itk mebA, RE A@TAA 12554

nh-22 o] A s AT

==

=
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=
L
]

d
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20 -

1 2 3 45 6§ 7 8 8 101 12
Wesk

19 51. Tg2576 =9 1257 F5%A W3}

@ 53w

e b Tgrhs2aol slojd Adel EaAAE 583 482 Fdstel F4Prh WT
vhe2s g WIvke-2ol vlitbelGomg/ke) S HAS el vkl MeARe F A
o= §o% Aol7k YUk WIWkg2 tlzel Hal Tguh$s vlzwe] WAzl 5

o folahAl A vhebskon], Teuhga vhzitel wla] Teuk$-2ol muhe)(50mg /kg)E
9w WeAre] FARORE Folsl BA vhehdth Tgrhts dzT Tgrh2aol
A% (E0mg/kg) & WS Weol MeARe BAHoR folaA tehtA e webd Tg
oo zEel el Tgrhgzol viveE Hae W £5dw wg Al /]9

= ¢ T AUk

300
250
200

1504

Latency(sec)

1004

504

WT-CTL WT-OJAE Tg-CTL Tg-OJAE Tg-AIAE

19 52, Tg2576 w=ol el 719 7iAd &+
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@ ABro B4 JA

Wb Taehe2ol WA MARE AR, A4S AT ¢ AEA AR pE BLISAZ 3
Ak WTrb¢-2=9] tiza 3 WTek-2o wu2](60mg/kg)s B s el oA AR 49
AL A E Fogk xtol 7k gldvh WTHE-2 thZato] H|ste] Tgrh9-2 a9 AR
e 8 Aol EAACE FYSA BWol yEwoen, Tguks-2 thaxatol] Hls| Tguh-f-2of u
Uels HASs W ABigp o Aol TAIASE FostAl AA vErW Tt Tevh$-2 tixa 3
Tgrk-t-2o %1% (50mg/kg)e “AdS W ABigp o A2 TAACRE FoA UEA
gF okt webA, Tgrbg-2 diZatol] Hls| Tgwhg-2o wuegls S v mhs-2 HoA AR

12 9 AAE FojETh

2000 -

*

1500+

1000 ZE:

5004

Concentration of Ap1.42 (pg/pg)

WT-CTL WT-OJAE Tg-CTL Tg-OJAE Tg-AIAE

1}

ot

1% 53. Tg2576 &+ HolAe AR pHWd A
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Isorhamnetin &% (mg/g) : 1.743 mg/g 2 807120 %

o A

(1) Isorhamnetin A @B (L& AA A2 ntE 123 H)

@ &
HPLC System Agilent 1100 series, Agilent, USA
Bin Pump G1312A, Autosampler G1313, DAD G1315D,
Column Oven G1316A, Degasser G1379A

Analytical Column X bridge C18 (4.6 x 250 mm, 5 um), waters

@ Aok
@p. Isorhamnetin ¥ % Sigma, 17794 (LOT: BCBG9175V) 95%
. Trifluoroacetic acid: Samchun, 99%, 100 mL
©. Methanol: Burdick&Jackson, HPLC grade
@. Acetonitrile: Burdick&Jackson, HPLC grade
@. Sulfuric acid: Daejung, 1L
@, 3x5FT
@ ZTE&d A4
¥+%7% Isorhamnetin 396 mgS AWE3HA Yo} mlo]jm=zd3S o] &35t9] MeOH 39.6

mL(100 ug/mL)ol =9 EFENS 1 mLy 53 Wekdd & AFESH. o& 50%
MeOH in 5% H,SO,% 3]4]3}o] working Solution® 2 A}-8-3kc},
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% 0.45um PTFE syringe filter® o] 73k 84S A|E

1= h=

op
2
o
e
b
i)

G ES
Instrument HPLC system
Detector UV detector (370 nm)
Column X bridge C18 (4.6 x 250 mm, 5 um), waters
A - H0O in 0.1% TFA
B - Acetonitrile in 0.1%6 TFA
Mobile Phase ! . :
Time(min) A(%) B(%) Flow(mL/min)
0 80 20 1.0
25 55 45 1.0
Injection Vol. 20 wuf
Temperature. 30T
Run time 25 min
® Ak
Isorhamnetin Algdgd F% (ug/ml) x 3EF (ml) 1
= X —
(mg/g) AN=5F (g) 1000

et 7=t 24 27

() 7)%5/ABAE 74

(

il

/\O]—

A4

=
Lot W 71%5/AEBA §& Ax7t AN ol Loto] 24 delgg 2A=Z i
e 2

S|
=
75/ A TR AL BAAE m#ste] TAStAl F= ghol oigk sfekx

p s R84

rob

o} ]
&2 AR dukdgor FEHE ASE FAHL 807120%E 9F oz s}

2

Lo

o &

i
ol o
o
el
A
X,
M Y

w2 5 Isorhamnetin $H-2 A4S AlgWHo=
Ayl= SPSS(Statistical Package for Social Science 15.0) One-wa
ANOVA<S o] &3t ZF Lot 7Fe] it Zk(mean), £+ ZHSD, standard deviation), E &2 %
(SE, standard Error), #3k, #ulgh, 95% 213 7-3kel A el 48] (Upper Bound)¢h &1¢H]
(Lower Bound)& 3Fo] &

= <

= s 3Ls A= - o =
T RS F e A AAsA

2) vy FE2 FF
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nug FE5E9 7T t4AS 2457 et 3 LotE Zh2F 39bE 2435 A9 E EdgE
Isorhamnetin®] ¥ WAE T-aAth. A Fw+SD, Ht el 807120%, 2 Lo '8 HHA~74
kX, ZF Lot " 95% A1Z]F-3holl A 9] stetx|" st E A5t EA A 2 Lot ¥ %S
5 s 5 Qe VIS ALe®E 1743 mg/gel 80%7120%¢%) 1.39472.092 mg/go.2 s}
PR
Lot No
= Lot1l | Lot 2 | Lot 3 o
s N
1 1.819 1.833 1.564
Isorhamnetin 2 1.795 1.790 1.617 1743
k= (mg/g) 3 1.834 1.808 1.624 .
b Ty 1.816 1.810 1.602
¥ 21. Lot ¥ Isorhamnetin®] 3r% £ 243}
Lot | EF¥a | 223 | _ ) 95% Confidence Interval for Mean
Haz | FHdgt
No. (SD) (SE) Lower Bound Upper Bound
Lot 1 0.0197 0.0114 1.80 1.83 1.7672 1.8649
Lot 2 0.0219 0.0127 1.79 1.83 1.7559 1.8649
Lot 3 0.0328 0.0189 1.56 1.62 1.5202 1.6831
AA 0.1081 0.0360 1.56 1.83 1.6596 1.8258
¥ 22. Lot ¥ Isorhamnetin®] 3t W9 23}
(3) FalEd 4 nAdA- B3 AR
h. =55
A7 4% FallEd 4 2 HF 9859 HAHAFHS 1HRS W, 4 T35 4
olHYAUNZ g ofof ey,
@ %: 1.0 ug/g = 1.0 ppm ©]3}
@ FH]A: 1.0 ug/g = 1.0 ppm ©] 3}
@ 7t=+1 05 ug/g = 0.5 ppm ©] 3t
@ ZF+L:05 ug/eg = 05 ppm ©]3}
TEES 7t HAa FFoz #ElsteE Aol npgEA stz #AANE adste w2 1.0
ppm, FH 2 1.0 ppm, 7F=H2 05 ppm, FF22 05 ppm ©J3tE A4S AAsgon, 4
A Fa&e g5 25 Agst Aoz SlE
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100
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100
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A (%)

50
70

min

- Detector: PDA detector
- Column: X bridgr Ciz (4.6x 150 mm, 5 um), Waters
- Mobile phase: A, 0.1%TFA & 10% MeCN; B, 0.1%TFA & 30% MeCN

- Column oven temp.: 30C
- Flow rate: 1.0 mL/min
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- HPLC +4] %
- HPLC: Agilent
- Detector: UV detector 330 nm
- Column: X bridgr Cig (4.6x 150 mm, 5 um), waters
- Column Oven: 30 C
- Flow rate: 1.0 mL/min
- Mobile phase: A, 0.1%TFA 3+ 10% MeCN; B, 0.1%TFA 3t 30% MeCN

min A (%) B (%)
0 100 0
50 0 100
70 0 100
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Al &
A] 3] )
1835 Water Alchol(20%) Alchol(50%) Alcohol(80%) | Alcohol(95%)
H X iy i by ¥ o5t ¥ A | E5H
H=F A =} HAF HA} 2
A 116.84 | 0.24 113.25 | 0.20 112.25 | 0.12 119.03 | 0.06 9855 | 0.087
(Kcal/100g)
k3l & 21.76 0.32 21.27 0.22 19.60 0.10 19.08 0.03 15.64 | 0.054
(g/100g)
A o)A - 2.06 0.22 1.17 0.10 1.75 0.07 0.32 0.04 0.06 0.039
(g/100g)
35 (g/100g) 15.97 0.21 13.93 0.06 14.42 0.08 16.58 0.04 5.35 0.072
ol A (g/100g) | 8.05 0.23 6.69 0.17 6.76 0.05 6.52 0.04 4.14 0.044
A (g/100g) 0.18 0.07 0.39 0.02 2.25 0.04 1.89 0.04 2.17 0.027
UEF 359.74 | 0.20 360.20 | 0.12 342.51 0.03 281.01 | 0.03 106.81 | 0.064
(mg/100g)
Bl EFIA(ug 9.70 0.09 12.47 0.08 45.20 0.05 22.03 0.04 52.10 | 0.049
R.E/100g)
E1R=Rsl 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
C(mg/100g)
Z4(mg/100g) | 22.84 0.15 21.82 0.12 14.98 0.05 0.51 0.04 0.30 0.048
 (mg/100g) 8.24 0.15 521 0.05 4.60 0.06 2.24 0.03 0.42 0.044

3E 27 vy ARAE FEEuEd AR o3 JYPdE HEt

Ob vIve AEAE FEEMEA ARG 4T FEUGN FaLY B} ¥LFE £E
[e) =]

o] vrolx= AL el
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(h) vy dsAE FEExEd 4
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1=) I~
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(th) webd 4o F=5 8
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(A5 B4 A1d A
oY 64 AEAE AY AT FH A
B AEAE AYAT A
e e gu% | gwwd | A4 8% A=z g |V
- u V) | FHe) () (N7 | (2 T
HPMC+95% &
HPMC & " 6.674 37.429 70 30% 70
(421 7H8-8])
HPMC+95% &
HPMC £ o & s o
O]%@‘_}-OL_%T— (38%) 100 26 150 25‘11_‘ 80
® 28 vuE HEAFE HPMC(AZA)E ol &3 3¢ =1
olg Q| E N
S A | saw | Hw | AN Ew | A AENE | ww
(g) (g) (g) (g) A
95%EtoH 100 11 20 11 203
0 B
AgA (L) 90%EtOH 100 9.713 21.6 11.887 27
85%EtOH 100 9.803 225 12.687 475
80%EtOH 100 15.556 24.206 8.65 553
¥ 29, vuE] HAEAFE d2L S (EtOH-95%, 90%, 85%, 80%) Hw=d 7 =
A
HPMC = =
ARF D.W. =3t
sy | oan |33 53T Ry |ade | ew | dad | e
(g) (1:1)0 (g) %k(g) (g) AEE)
g
HPMC1 50 5 3.710 7.42 40.29 25 X
} HPMC2 50 10 2.186 10.2 32.19 30 O
AFA
(3mh) HPMC3 50 15 1.243 13 35 45 X
e HPMCA4 50 20 1.453 15 40 50 X
HPMCbH 50 25 2.120 16 42 60 X
A
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(1) A%A 9 FactorE 23 eje] HPMC ¢ &7 EtOHZ HdAste] A9 2 AAs4r).

(2) * HPMCE 95% EtOH= &siaix AfdA=Z A& s £33
Aol A% 2 AxAA HASA o FolH epge AYAW FEst ok

22 H

(3) 90%780% EtOH Abelol A 5% ol B9 dake wolol wet AFgFgolAe At
Goldo]l AH "WolA= AS FAT & A} 90%780% EtOHl A &= 80%785% EtOH| A
2o gFS 27 o AW BAHoR Bejunthd ArAe] Fobd Aoz wuEu

(4) 919 T Factor® T&3to] HPMCE 95% EtOHo| &A1zl &Ho] E9 &S o g
A AEE Qlst 43 Factor @502 Al&sle= AR o £2 HEE 45 F AU

(5 53] HPMC @& 25 9 ¥oli o7ld 5o 4& AFH oz zHste] AFAZN
AAsA Ao A Bl Hite A

- 107 -



A6 A mvz] & 4R Y HIE T 4R 7%

47

AR ES 7] &%k 2A3H S (807120%)
Isorhamnetin 1.743 1.39 7 2.09

3 31 AEARE 7]

M
)
)
sy
)
Ho

mg/g
208 -

199
188
179
168 W
159
149

139 + T
o 50 100 150 200
day

a9 65, A7 7ke] wE Isorhamnetin @]

1 3}
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A A7) 7H( Isorhamnetin( R Pt oo
day) mg/g) (mg/g) 0 l‘ﬂ K (%)
1 1.73 0.060 100.0
3 1.78 0.075 102.9
5 1.73 0.074 100.0
7 1.72 0.051 99.4
10 1.7 0.031 98.3
15 1.64 0.013 94.8
30 1.67 0.064 96.5
56 1.68 0.068 97.1
70 1.68 0.054 97.1
85 1.69 0.050 97.7
106 1.75 0.059 101.2
115 1.72 0.048 99.4
127 1.71 0.069 98.8
177 1.79 0.119 103.5

¥ 32. A7) 7te] W& Isorhamnetin® 3}
¥ 19S5 100%= & uw Az %

Hue] FEES 2622CoA A7|BASHEA A5E FASIY §doz AJA
nue] FEE Az Isorhamnetm/1 s A5t HPLCE 0}04
1.3972.09 mg/go2 AAE AFEAHE IV AFgsan. AFx7] AR Isorhamneth
FEFS 100%= & o, oF 6719 Bt AFE vy FEES BT 90%eld FAEH 6714
NAE A4S FREAT vy FEEe] AGAFES 1271YE 714 A 2 0117@0131, Gl
A 6ME7A 2] AvE BEUR vuE] FEELS A2 6/1E7A = ke A FES F A
gt e Aew duEd,

oﬁ

4
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ok Al 7 A= (]

A E THAEF(CTD) T4HA E () Bl el 9 A F
A E9 3 SAH+HERRIC Z4H+H]ERRIC E- v ERl
A oA F oA A F
A & 75mlx3071 4 75ml1x3071 4 750mg <6071
24 el B+ g4 frel g A A LDPE+#] %2}
e
™
CEE 19 18], 119E |19 13, 1198 |19 13, 1198
7 FdsE T Weh ¢
HlEM C HlElT C
N . . HlEk R B2
o dAFEee  rdaiaew |0
T TABREED | FAR =R N
1 1 aterd
& &
GRS R
EX) EX I
Az A7/
1= 474 12,367 12,345 6,514
A E)
9 DERR) 5,860 5,838 3,099
, TARE 4,329 4,329 1525
7
LS 2,178 2,178 1,890
RS E
2 3,710 3,704 1,954
(30%)
o o] -#(30%) 3,710 3,704 1,954
A 247} 19,787 19,752 10,422
14 2 #a7t 659.6 658.4 347.4
vy 138 H3%F 800mg 800mg 800mg

w gle] Fole Aubhel oPgoln, S Sl wek W S s,
QAR Al
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nh A5 BOAE AAE D APEEAY
(1) 98 AAF AZF APgZA-RUE
3L A} A 3L
S - o o m W slar
A& ool 7]'731 A=A o3 AAEY 2 g3
30% 29,000
(E7 e, +10ml 605 49,000 A9 Aga | wEyE] 100% (U4
Ervd)
120% | 90,000
wolge | doml |60 | 000 1 | e Hhel, 705 (Sl - A
11%1‘-‘775‘ Jr101’111 120%1_ 70,000 304) %1}]

- = [0} AU S 0,
Evlbel @ | 300g 12500 | A%9 [ A | FUHRLS%L G e 10%
== -

A 800 | soomt | 25000 | GAU [ g | wue epsls e so% s
120ml A} =
= = Jd A =2 :—HL]’HJ' EU]]/]—ﬂ 100%
A 18000 | FEHE Cped Ao/ < A i)
e | 120ml 10000 | EEAE | Ay e (34 30%
w1}z ’ 12 FE=AF Ayl (54h) 70%
30EA
120ml
e | x 18000 | Zrobz ik ST, 100% (A
20@11 AT T T
14 35,000
750ml Aersm | NS | o1 600 (@b,
7tel et x 3% | 2% | 65000 a0 | BE | S5 aw 40%  (f71% 912100%)
34 95,000 B
Z2ea 95.000 Environmentfriendly WaterDropworte
A+ 500ml, 1set ’ Aol | o xtractb4.3%,Liquefiedfritsugar,
nj g 9 700l oxee | (W) Isomaltooligosaccharide,Enzymaticall
2n sea | asnggg | T | e yModifiedSteviaGlucosylStevia,
1set andcitricacid
A+ o o Environmentfriendly WaterDropworte
viuelel | 30MLsgom 1000 | FEWE | B | xtract265%,citricacid Purifiedwater,
gy e Refinedsugar,Isomaltooligosaccharide
Environmentfriendly WaterDropworte
= o1 o xtract76% ,citricacid,concentrateof
éli}%ﬁ o 75ml lea 3,000 fﬂ §:ﬂ:}(ox]) (‘:]':ﬂj:;‘)__ Hoveniadulcis1 26, Isomaltooligosacch
T °© aride lotusleafextract,Enzymatically
ModifiedSteviaGlucosyl
Aedutel | o Environmentfriendly WaterDropworte
N 500ml | lea 2,000 o e & &’ET) xtract20%,citricacid, Agavesirup,
ek VitaminC, Purifiedwater
Environmentfriendly WaterDropworte
Aelufo] | o= xtract91.32%,citricacid,Inositol,
v e}l 340ml 1,500 o xem | (e EnzymaticallyModifiedStevia,highfru
S F=& | (PET)
ctosecornsyrup,Appleconcentrate,
syntheticflavoring
. H % ié % _‘%_ = k5] Al 7] A~ A} 6,
el | 700ml a5000 | TERF S e N et o R
el 5 NEAE | ex TRl o1 7T () 95%,
gc 700ml D0 | kg () Selw, ¢
E 36 Vel 9o AAE AL AFEA AY
(2) AT AAFE AL APEEA-SAE
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(3) AE AIAIE A= APdzEA-EE
A Zgd] A | AN | AERT
248000 | GFR A7E 7] A E (o
VigRX Premium Gold | 6775mg x 90 | A% PHARMA | ] % IHE i
1100mg x 120 117000 | EnerZet AR EAEE
A2 y vl | FiEERAD)
1000mg x 120 149000 | EnerZet AR SN EE
EnerZet Plex 2 ?c?rrr];illa AFA B8 A )
40¢ x 10% x 129,000 | EnerZet .
AUAE Zefrl o) & o~ harbal 7NEIEEF
formula
1HE 3 198,000 | EnerZet .
AqUAE HA FH gz ° ¥ harbal 71 e
= formula
38000 | F43AF = -
HE gaogRBe 230g 3l N 5 7 e e E
7)o 375 g x 10 3} 30,000 | = ¢4
EE! 20 ml x 10 5 271000 | 44
gHEF 50 ml x 60 3}-§- %] - A A7
Ak -
ohAbol wl ] 3 2 ] Omlx 10 | sex | 900 ZANEA g gz
ERVE
FE ARG A9 S0z 39,900 | 27
2Zq 100 ml x 30 }-§- 2] b
] 18000 | d=wtele |
28 A5f7 80 mlx 30 | WA Eﬂ 3298
280,000 | #F=rel it ] -
Qg = 2 70 ml x 60 | w9 A ° | EEaaE
80,000 173752 E (A
d4 A%E
IR E 500mg x 120 N ety %7;] i}iﬂk
Eves = T
AFUT)
AATE AL S gk 60 | e | B0 usage | AzaE_ag
— Ol A} =] ( o0 A} o
o3 110ml x 60% | sgx | 80000 grae | YT G
2748 600g 2l 22000 | @s-2okx | JEIFEAE
e HE © 23 100g 3 15900 | =297} 7V 7HEE (B A)

R E

2. 97 AAF AF 243 B3

7h 3 AR AR

D AF 79 -

Q) E

kA

(2) 71 717k 2012.01.08. ~ 2013.04.10 7}A]

(3) ) g 1 e UF woke] miue] A45ukne] @22 Qo] vk

AAE A2 Az AMgskath
@) AFF QA Z=Hulo] o Ak XEQ)

(B) AlASE A Az 8%
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(6) AAE A= oluA] (¢

Myl A==A 100kg]

©]3} membrane filter AF-&

-. 50um filter AF-&

#7) A

- 2E 8] 500 %L,
FEA17E 4hr

o

©] 3} membrane filter AF-&

—. 50um filter A}-&

NC(Ad =3 E57] A

—-. Z7: 70T, 500rpm

Spray Dryer Al-§&

—-. Z7: Inlet 1507180°C
Outlet 92°C

PE vlde] 23 (1kg ©$1)
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A8 % [l el ol )]
Abat B E g [#L@ J=2 E7
i’ -. Mesh A& 7}5
A [AgAE daste] A
l - A % HPMC
- &vj: EtOH 85%
azx [z Az
i, - }—Zj_ ‘19:11:_ 351-:_
49 [#Fae ez A7)
i« -. Mesh AH& 715
Bt [EF471o] A 2ol 23 g4]
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(1) AAEAZE v A7 2 A7 AR

H]-§ 24 ART dadr
No | s1em & _lu IR Dﬁfﬂ” (3
(%) S} ¥ (mg) (g) < (¥ /kg)
AT AED (R A
1 “Alo]= Rbl, Rgl ¥ 15.560 77.800 7 22.834 293,500
Rg39 & 15mg/g)
H HIB2(H YB2
2 et Iet 0.250 1.250 0.113 0.188 150,000
100%)
HE}WIB6A A< (H
3 e (Ml e 0.250 1.250 0.113 0.113 90,000
HIB6 81%)
4 Absloled (o} 80%) 0.754 3.770 0.339 0.083 22,000
5 LA EFFEE AT 41.786 208.930 18.804 6.059 29,000
6 nuyg 82 19.000 95.000 8.550 47.500 500,000
7 L-ol=27d 1.500 7.500 0.675 0.263 35,000
8 g olH A bul 1| & 0.500 2.500 0.225 0.015 6,000
9 AJAEZEZ QO A~ 10.000 50.000 4.500 0.275 5,500
10 BT-119A F&52¢ 10.000 2.000 4.500 35.000 700,000
slEEAlZ2dwdA
11 0.400 50.000 0.180 0.044 22,000
220~
A 100.0 500.0 45.00 112.37
1 Setd 957} 9 | %A 10,1149

E 39 AAE AL A8 WY 2L A8 @t
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2. Vitafoods International 2012, 2013(Vitafoods)34]
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04. Medicinal crop, new cultivar of Rehmannia glutinosa Libosch. ex Steud.
"Yeongang”. (Department of Herbal Crop Research, NHHS, Chun-Geon Park)

05. Anti-oxidant and Tyrosinase Inhibitory Effect of 44 Secies of Medicinal
Plants. (Kangwon National University, Hye-min Han)
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01. Brain Foods: The action of foods on cognition, emotions, and prevention of mental
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National University)
03. Anti-—amnesic effects of black soybean (Glycine max Merr.) seed coat on cholinergic

and neurotoxic model Ho Jin Heo (Gyeonsang National University)
04. Bioactivity and Functional Properties of Isoflavones in Metabolic Disorders
Young-Cheul Kim (U Mass, Amherst, USA)
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