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Developement of functional materials,
as supplemental resources for functional
Korean Kookies preparation, with beneficial
effect on the malignant tumor promotion and
on retardatory effect of cognitive impairments
caused by senile dementia
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SUMMARY

The research project is mainly forcused on the developement of some
functional materials which could be widely employed as unique supplemental
resources for the preparation of new class of functional Korean Cookies
(generally accepted as Hankwa in Korea), with beneficial effect on the
malignant tumor promotion and on the retardatory effect of cognition (memory)
impairment caused by the progress of neurodegenerative disease such as senile
dementia or Alzheimer's diseases (AD).

For these purposes, more than 300 kinds of the plant extracts were evaluated
(1) for the inhibition on the proliferation of cultured human tumor cells such as
A549 (non small cell lung), SK-OV-3 (ovary), SK-MEL-2 (melanoma), XF498
(central nerve system) and HCT-15 (colon) in vitro, (2) for the agonistic
activity upon the recombinant human muscarinic acetylcholine receptor subtype
1 (mAChR-M;) produced from the CHO(Chinese Hamster Ovary) cell line, (3)
for the antagonistic affinity on the glycine binding site of NMDA
(N-methyl-D-aspartate) receptor prepared by the synaptic membranes from the
forebrains of male Sprague-Dawley rats, (4) for the inhibitory effect on the
acetylcholinesterase (AChE, E.C. 3.1.1.7) from electric eel using acetylthiocholine
as a substrate, and for the for the ability of enhancing the memory or
cognitive function impaired by the acute administartion of alcohol into mice
(passive avoidance performance test).

By the conducted experiments in vitro or in vivo above mentioned, a
promising herbal prescription with excellent beneficial effect on the malignant
tumor promotion was invented, which comprised five kind of plant materials.
This herbal prescription was currently investigated intensively for the
development as unique supplemental resources for the preparation of promising

functional Korean Hankwa, with beneficial effect on the malignant tumor



promotion.

On the other hand, two kinds of herbal prescription (HP Silver-1 and
Silver-2) with excellent beneficial effect on the retardatory effect of cognition
(memory) impairment caused by the progress of neurodegenerative disease such
as senile dementia or Alzheimer's diseases (AD) was invented, which
comprised 8 and 12 kind of plant materials.

Among them, the herbal prescription HP Silver-1 was exhibited a pronounced
effect of the improvement of the memory or cognitive function impaired by the
acute intoxication of alcohol into mice. It was found that a single or repeated
administration or HP Silver-1 resulted in the increase of the latency time and
duration in the light compartment in the passive avoidance performance test.
And the herbal prescription AL-019 was finally chosen for the candidate for
the following R & D project for the development of a new nutraceutical for the
improvement of cognitive impairment caused by the progress of senile dementia
or Alzhemer’s disease. These results were filed up into patentship and were
contracted of cooperation for the development with the company "Hapcheon
Traditional Food” .

This three herbal prescriptions especially the HP Silver-2 was currently
investigated intensively for the development as unique supplemental resources

for the preparation of new functional Korean Hankwa.
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Sk 7S A W=

=] (in vitro)e]l A : JHMEF AN &5
AzE AR 100 g& methanol 2 Lol Y1 dFA7 A0 A
71 & nER FEAE o3slal ZA| rotary evaporatorel A s
Eol

3 A Ao 5% DMSO&Hos wrd= o Alg

OL

=

)
ri
>

e
<
k)

o

ATAE) B 7IEE of el A 7] Hol
A okEe dAA Fdade AWM oew s 98 AMRsk= SRB
(sulfrhodamine B) #'# (Skehan, P. et al, (1990) J. Natl. Cancer. Inst. 82,
1107l F3ste] Sk Aol A3 YAEELS A-549(non small cell
lungcarcinoma), SK-OV-3 (adenocarcinoma, ovary malignant ascites),
SK-MEL-2 (malignant melanoma, metastasis to skin of thigh),
XF-498(central nerve system tumor), HCT-15(colon adenocarcinoma)©]™ o]
GAEEL EHF human origin tumor cell lineEZ24, "= FHdATL

(NCD2HE #dutol sasistd T ol Amud £ A& Agaan’

FAZZYA L
2 AT Besn g BT IRe AW Yol Faee 0

AstA 24T 4 9+ SRB (sulfrhodamine B) W o2 A n= NCI 2 o7
AHAA71BAA 7H FEA AFEstE WHolw AAS AF prototol> Uhe-T

D AT dAXEES typsin-CDTA SHoz AHgsle] &7] FxHozgy
B &g A7), 96-well flat bottom microplate (Falcon)oll 2+ well & A EZ 47}
247k 5 x 100 (A549, HCT15), 1 x 10" (SK-MEL-2, XF498), 2 x 10
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(SK-OV-3)o] HEE 3A3te] EF3t. o] 5L CO. incubatorgsol Al 244 7F
u 9F3Fe] cello] well?] uvpebHo] K 2
E AASE mediadl o5 HAAE sEHE 442 well $ol Yo]F=1 484

AEE AL WFHT AAFAL 2AG WE PAE mediathe Aol

ZH(anchor) ¥ =2 3+ & aspirator® media

ol (dissolve) AL YF o7 A Ao wetds E3 #AA7F d8AY
A= 2% EtOH & DMSO (dimethylsulfoxide)E 7}sle] 4% Qo
1} EtOH 3& DMSO09 HZE¥E7F 1%S %238tx] Lolof sty &= AA&

S SAEe ZtEu= v filter®2 o ete] T AEIE FAAIATTH

2) A8AI7HEete] wjdg mXF ZF well£ 9 mediaZ aspirationo & A A dFaL
10% trichloroacetic acid (TCA)& NS ZF welld 10u 2 7Fstar 1 A|ZHE<H
dZol A wAste] MEES AAHAT vE B2 563 AAHse] 3o TCA
fols hdAAs L AR

3) ZF welld 100ul 29 SRB A8 (04% sulforhodamine in 1% acetic
acid) & 7Fsko] 3047t AAsta o] A AL 1% acetic acid= 5-63] RF
oAl F st AAT & AF2edA Az

4) ZF welld 100ul 2 2] 10mM Trisma base (unbuffered) &S 7}3F3% titer
plate shaker® 10%37F R Eto] cello] A JMANS &2 A7) 31 microplate

readerZ ©] &3l 520nme & F =% (absorbance)E =73t}

9] %;%LE‘]E FH 3atsid 77<ﬂ;-4 FAE FAE(% cell growth)r‘:‘
Tz>TQl Aol [T-T2)/(C-Tz)] x 100 22 Tz<TA A=
[(T-Tz)/Tz] x 100 ¢ F2 oz ALEgt.

6) Zzhe] wmelA FAHI HALY dAEFAHES wEgemste] LOTUS
program®] data regressiong AM&3te] HA L G LA E
st % (EDso)& AlXtstal o] EDsy A& 7|+ &8}
9] potencyE 4% WlustE A HE At
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t}. Ras farnesyltransferse (FPTase) inhibition in vitro (Farnesyltransferase

PHISPA enzyme assay)>”

1) Farnesyl protein transferase(FPTase) &2 % A A

7} Ammonium sulfate fractionation

Reiss et al. (1990)9] el we}t male S.D.rat 5092l A braing 2|8t
homogenizationdt TS ultracentrifuge (60000g)E QWA Esle] A=A A
=t A5 9 solid ammonium sulfates 7}ste] 30% E3}8 Aol = 2
kAl 23l 50%ESE AN st @M A-ES pH 759 bufferol A 164 7F

&
S A g
1) Ion-exchange chromatography
ol FA3% A& Q separose® T H XK26/20 columne ©] &3l &g
gAI gtk Reiss et al. (1990)°] el we} 0.05 M NaClel A 1M NaCl 744
9] % x}E o]&3 linear gradient chromatography2S Al #3ste] 0.3M NaClz}
0.4M NaCl's = Alolo] A FPTase 84 & 7HAl= 288 d&

2) Farnesyl protein transferase assay in vitro (Farnesyl transferase
[BHISPA enzyme assay)

FPTase inhibitor samples DMSO®] =9lth. d93t %9 [3Hlfarnesyl
pyrophosphate®} biotin lamin-Bell enzyme® & =Reiss et al. (1990)2] HH o
2 173 FPTaseZ 7}8lal £H] ¥ enzyme inhibitor samples % i 370 Coll
A 1A ZHEer At} stop/bead reagentE  7FsF 30% 5o liquid

scintillation counter® count3}t}.
2. THAE SHAANE TS YEde= dAEd=d] FEAA A
A-549(non small cell lungcarcinoma), SK-OV-3 (adenocarcinoma, ovary
malignant ascites), SK-MEL-2 (malignant melanoma, metastasis to skin of

thigh), XF-498(central nerve system tumor), HCT-15(colon adenocarcinoma)
T 5% JAFY FAEFE dIFeR o] AFH W (in vitro) AIESA
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BAEAE AEA BEdAAGRe 53] Aokal offlet 5 (Eucommiae
Cortex), =77 (Myrsticae Semen) 5 AFAE FAHFAZ &3 HFA A
= MEete] 2R FEle g VoA LR s =Rsta 9l
ol AFuUE& A digtvl= 53 2000-0060039 % = A53 PCT/KR
01/01697, W] =(10/399218), &£ ( 533878/2002) ol & &5 =] A

St FEE] 4A

b

443

1}

fot

T (ft#h)  Eucommia ulmoides Oliver< 3 U2 (Eucommiaceae)oll <
13 1% 159 dguEowA o] 15 m, A& 40 cm7bAl &l 94k

F3o] 8 AMHNA BXE g48Ad gom 97 vt 1926We] A
o TS E E=HAT. vt FRold A oAy # A4 st

538 A=oly AbmAY = Edo] Fa o]l HAR A At
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T 9 FEAe] k@A wI ArRE BMLF ALY 4 F

Aslg 7 RauEa 9o collagen synthesisE E A7 ,

~glucosidase® 1AsH=z 7]1del AAG ddwan’ BAANEA (FEA
)

wol g1} 1A a3 (anticomplementary actlvrty)1

Axd FF 1 kg& MeOHol 547 YA F S 53kl methanol
(MeOH) extract 105 g 4%th o] MeOH extractZ ethylacetate (EtOAc)<}
SHIE partitiond F EtOAcE=S #ds =3 23 EtOAc soluble part 27 g
S Ak ZHF EZL butanol (BuOH)E F%3Fo] BuOH soluble part 10 g
S dArv}t. EtOAc soluble part 27 g& hexane/EtOAc £ &S &=8 =
ALg3Fe] stepwise gradient elution W) o =2 silica gel (70-230 mesh, 750g)
column (@¥=5.0 x 100 cm) chromatography = 2 A]3te] EC-1 (660 mg)
JEC-2 (1.62 g), EC-3 (1.36 g), EC-4 (3.24 g), EC-5 (54 g), EC-6 (4.66 g),
EC-7(562 g) & & 7MY fraction®® Y+t o] F EC-55 EtOAcol =9I
% alumina column (#=1.0 x 20 cm)<S FHA7]aL &N E F53] ThA
silica gel column (P=2.0 x 40 cm) chromatography (MC:MeOH= 200:1 —
20:1)E AAste] EC-51(600 mg), EC-52(760 mg), EC-53 (2300 mg),
EC-54(490 mg)S AUt EC-54 (490 mg)t= 70% MeOHE &&5No =2 ALE
3t RP-18 column chromatographyE 2 A|$+ A3} compound 1 (120 mg)<
st

EC-53 (23 g)= RP-18 column chromatography % silica gel column
chromatography & <=x}# WHE3st1 FF4 OS2 preparative silica gel TLC
(MC : MeOH=20:1)& 2 A8 compound 2 (59 mg)S #2334 Th

BuOHZ 10g& MC/MeOH <E3d8wE S£&8vl2 ALE3}9]  stepwise
gradient elution W42 2 silica gel (70-230 mesh, 750g) column (#=5.0 x
100 cm) chromatography& 2 A]3e] BC-1(2.21 g), BC-2(750 mg), BC-3(2.55
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g), BC-4 (15 g), BC-5(2.74 g)& 43t BC-3(255 g)= MeOH/H:O (step
gradient)2 RP-18 C.C.& AAsle 4719 £ S dsley I F 284 #38
¢l BC-32% silica C.C. (MC:MeOH=20:1, 10:1, I:DE AEA A8} compound
3 (232 mg)s 4o BC-4(15 g)& RP-18 C.C.(30%, 100% MeOH)3s}]
compound 4 (250 mg)E 22t}

compound 1 ¥4I 44 (MeOH), mp. 120C, C;iH1405, 'H-NMR (300MHz,
CDCly) : &7.41 (1H, s, H-3), 579 (1H, brs, H-7), 472 (1H, d, J=8.7 Hz,
H-1), 423 (2H, m, H-10), 3.66 (3H, s, -OMe), 3.12 (1H, m, H-5), 2.81 (1H,
m, H-6), 246 (1H, dd, J = 81, 87Hz, H-9), 202 (1H, m, H-6), "C-NMR
(125MHz, CDCl3) : #36.6 (C-5), 389 (C-6), 47.8 (C-9), 51.3 (-OMe), 61.1
(C-10), 963 (C-1), 1105 (C-4), 130.6 (C-7), 142.1 (C-3), 1526 (C-8), 168.0
(C-11)

compound 2 A CioHOs, [alp = 0 (CHCl; 0.1 %), '"H-NMR (300MHz,
CDCly) : #3.13 (1H, m, H-9), 383 (1H, m, H-9), 3.90 (3H, s -OMe), 4.26
(1H, m, H-8), 476 (1H, d, J =4.0Hz, H-7), 6.83(1H, d, J=8.0 Hz, H-3) 6.90
(1H, d, J=8.0 Hz, H-2), 691 (1H, d, J=2.0 Hz, H-6), “C-NMR (125MHz,
CDCly) @ & 539 (-OMe), 558 (C-9), 715 (C-7), 857 (C-8), 1086 (C-6),
114.2 (C-3), 1188 (C-2), 1326 (C-1), 1451 (C-4), 1466 (C-5)

compound 3 FAEZ mp. 160C, Ci7H201, 'H-NMR (300MHz, DMSO-ds)
D B2.65 (2H, m), 3.0 - 3.2 (6H, m), 364 (4H,s), 403 (1H, m), 411 (1H, m),
451 (2H, m), 473 (1H, m), 497 (2H, m), 508 (1H, m), 579 (1H, s, H-7),
752 (1H, s, H-3). "C-NMR (125MHz, DMSO-ds) : 345 (C-5), 38.0 (C-6),
459 (C-9), 51.1 (-OMe), 59.4 (C-10), 61.0 (C-6'), 70.0 (C-4'), 73.3 (C-2"),
766 (C-5"), 77.3 (C-3'), 95.7 (C-1), 986 (C-1'), 1109 (C-4), 1255 (C-7),
144.1 (C-3), 151.6 (C-8), 166.9 (C-11)

compound 4 3AMEZ CigHynO, 'H-NMR (300MHz, DMSO-ds) : 62.60 (2H,
m), 3.00-3.17 (6H, m), 412 (2H, m), 453 (2H, m), 472 (1H, t), 496-5.12
(4H, m), 568 (IH, s, H-7), 741 (1Hs, H-3). “C-NMR (125MHz,
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DMSO-ds) : 634.7 (C-5), 381 (C-6), 459 (C-9), 595 (C-10), 61.0 (C-6"),
70.0 (C-4"), 734 (C-2"), 76.7 (C-5'), 77.3 (C-3), 95.7 (C-1), 986 (C-1"),
111.6 (C-4), 1256 (C-7), 144.2 (C-3), 151.1 (C-8), 168.1(C-11)

45 24 (AB499] A EF A S 50% Xiﬁﬂa‘]"‘i FE [ICsle ¢F 30 pg/m)<
HolE R BuOH 7FH&# % HF FE8AEYS Aol vt
(A5499] AXEZTAHE 50% Adlsle % [ICsole 100 wg/mé ©17). wakA 7)
T 3 dAEZAANEHRE BoFE EtOAc soluble partES H&3dk v o
w2} silica gel column chromatography$ RP-18 column chromatography %
HE5le] oA S UEld+= compound 13 compound 2 @i A MR
2839t ©]%= compound 13 compound 2¥ Z+E Zg 33tz A

52 243 23 compound 1€ monoterpene iridoid A 3}

o= compound 2+ phenylpropanoid A | 9]

gualacylglycerol =Asgoml? o5 wE 10ug/ml oo HE

A=
FHste] 2 Ay S EELS T2 ethylacetate soluble partol] o]
3L glom o] ethylacetate soluble partE Z+% column chromatography %
2 AGAg A3} genipin(l), (£)-guaiacylglycerol % th#e] AWAEFES o
AxsAANatE detll= 8o 19353
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Table I. Inhibition of tumor cell proliferation by components isolated
from E. ulmoides

COMPOUND ICs0(pg / me)*

A549 SK-OV-3 SK-MEL-2  XF498 HCT15
genipin 18.8+0.06  9.8+0.08 9.5£0.10  14.3+0.09  15.1+0.08
guaiacylglycerol 31.2+0.22 248025 32.2+0.12 29.6+0.21  35.3+0.17
geniposide >100 >100 >100 >100 >100
geniposidic acid >100 >100 >100 >100 >100
fatty acid
undecylenic(11:1) 12.7£0.06  22.3+0.09  18.8+0.08 22.8+0.10  14.1+0.09
lauric (12:0) 13.3+0.06  19.4%0.08 17.8£0.06 21.7+0.12  15.9+0.08
palmitic (16:0) 13.0+0.07 7.8+0.06  13.8+0.06 9.2£0.06  16.3+0.06
stearic (18:0) 17.3+0.08  10.1£0.06  18.9+0.08 16.2+0.06  20.2+0.06
oleic (18:1) 38.6£0.12  30.4+0.09 35.8+0.10  29.4+0.09  39.5+0.09
linoleic (18:2) >100 >100 >100 >100 >100
doxorubicin 0.1+0.02 0.2+0.02 0.1£0.01 0.2+0.02 1.8+0.05

“ICsy value of compound against each cancer cell line, which was defined as a
concentration! g/ mf ) that caused 50 % inhibition of cell proliferation in vitro.
Data are mean=S.E.M. of three distinct experiments.

(0] O\ on
X OH
(0] OH
HO
HO OH OCH;
genipin (1) guaiacyl glycerol (2)

2) S5 (WT%, Myrsticae Semen) F& %9 G AM =2 A s ax

S5 (AT, Myristica fragrans)= 9ol A WolA ey = &5+
3} (Myristicaceae)9] A&5uE 07 FolE= 8~16m AXolH Uikx= k)
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Aol B2 AxR dEA Atk 4~69, 11~1294] T2 =& 7

dujE wA KE ZAdlo] T F g dost NPdS vy A3 E
S GGt e Y AE ST (NS, Myrsticae Semen)2f ST},
FFETNE B2 o #715@28734%) % A (379%)7t EAlE #7ES T
2 myristic acid®} trimyristin (myristic acid triglyceride) .2 F-4 5o 9t}

N 1
o

=

AHFAE S 2= d-camphene, d-pinene, 5 monoterpene F7F 80% X,
myristicin®] 4%, 7]€} d-borneol, eugenol, dipentene, [-terpineol 5©¢| 6% 4
L SrEe] v dEA vk e E F2 94, g A8t
dH A lom mFoA= duts =5 AAES UEblH 897 8k
Arbe wf) Astrl bEY SuirE BEa obE o, EY u Fol 220tk
2 AT A549 (?liﬂ%ﬁﬂ [ 2A 295F) 5 5% dAfd dAEFE
dow sk ste] 300 o F

o]  AokA| —%%%%94 gdass fGAsel 2 Ay S5 (Myrsticae

>
ﬂ
éT:
s
c
s
S
X
M
ol\
5y
S
&
i
>
i<
it

el ethylacetatet® 8-S Z+E chromatography S E38to] A A3 A3 H
o

FHow 6% BYYE
M FE % 2

Azxz" S5 18kgs 7¥ 3 methanolol 2 W3 AZATH FE4S 139
F%3t9] MeOH extract 300gS dAow, ol IO &HEHAZI
ethylacetate (EA)®} n-butanol (BuOH)Z ©A|X oz Lr&E3sle] EA
255 g BuOH &% 6 g& 4. MESAAdA 4S5 Jed

128g & silica gel column chromatography (n-hexane : EA = 20:1, 10:1, 5:
LDE AAske] 9789 238 (MI~M9)Lo& rlon, ofF M2 (4g)wd
silica gel column chromatography (n-hexane : EA)E ¥WH&-3lo] w32 G4

24 123g FgE 1)S dgrk A M4 36g)E S silica gel column

ey

>

drdz
e e b

mlo

,25,



chromatography (n-hexane : EA = 20:1, 10:1, 5:1, 1:1)& %3}o] |} 47) 2
AEE (M41~M44)o 2 Y. 1 T AFEF M42 (10g)S RP-18 column
chromatography (70, 80, 100% MeOH)= A A3+ A3} vzl fAE4 (33
5 2) 500mg ¥ WA EAFHHA (myrstic acid) bgS AU T 4223 M4
(17g)E RP-18 column chromatography (607100% MeOH)= A #|5}o] 1] kA
FHEAD (3FE 3) 20mgS LUtk M7 & 5g2 silica gel column
chromatography & 2 Alsle] 5719 A8 M71~M75)L22 i, o] T A
23 M72 (1.3g)% dichloromethane®] <% alumina gel chromatography =
A st FAAA (FFE 4 11 gg& Atk dH M9 BF 3IPHgs
dichloromethane®] ¢! % alumina gel2 S 3A|# myrstic acid & AWAHS
A AL silica gel column chromatography (hexane : EA = 5:1)& A A3}
2702l A2EE (MI1~MR2)=E Y+, 1 T 2EF M2 (16g)E A=l silica
gel column chromatography (n-hexane : EA = 51)& 2AIste] 300mg2]
compound. 49} FA AA (3FE 5) 12 g ¥ FAIFED (FFgE 6) 570

mgS A3ATh

3FE 1 - slightly yellow oil ; MS m/z : 162 [M]; '"H-NMR (300 MHz,
CDCl) : & 322 (2H. d, J = 6.6 Hz, H-7), 500 (1H, m, H-9a), 502 (1H, m,
H-9b), 585 (IH, m, H-8), 583 (2H, s, -OCH,0O-), 658 (1H, J = 81 Hz,
H-6), 663 (IH, m, H-2), 667 (1H, d, J = 81 Hz, H-5); “C-NMR
(125MHz, CDCl3) : 137.8 (C-1), 108.0 (C-2), 147.3 (C-3), 1455 (C-4), 108.7
(C-5), 121.1 (C-6), 39.1 (C-7), 395 (C-8), 39.0 (C-9), 100.7 (-OCH-O-)
FFE 2 - Yellow oil ; MS m/z : 326 [M]; '"H-NMR (300MHz, CDCl;) :
& 075 (6H, d, J=6.7Hz, H-9, 9'), 167 (2H, m, H-8 8", 229 (2H, dd,
J=134, 9.3Hz, H-7a, 7'a), 2.65 (2H, dd, J=13.4, 4.8Hz, H-7b, 7'b), 582 (4H,
s, “OCH,O- x2), 652 (2H, dd, J=7.8, 1.6Hz, H-6, 6'); ""C-NMR (125MHz,
CDCly) : 1356 (C-1,1"), 1079 (C-22"), 1454 (C-3,3"), 1474 (C-4,4'), 109.3
(C-55'), 121.7 (C-66'), 394 (C-7,7"), 39.0 (C-88'), 16.1 (C-9,9'), 100.6
(-OCH:0-)
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F¥E 3 - Yellow oil, [alp : -454 (CHCL); MS m/z 324 [M]; 'H-NMR
(300 MHz, CDCly) : & 131 (3H, d, J = 6.8 Hz, H-9), 1.79 (3H, d, J= 67
Hz, H-9'), 33 (m, H-8), 382 (3H, s, ~-OCHz), 502 (1H, d, J = 9.0 Hz
H-7), 588 (2H, s, ~-OCH,O-), 6.03 (1H, dq, J=15.7, 6.7 Hz, H-8"), 628 (1H,
d, J= 157 Hz, H-7"), 670 - 686 (5H, m, H-2, 4, 5, 2', 6'); “"C-NMR
(125MHz, CDCl;) : & 134.3 (C-1), 1067 (C-2), 1475 (C-3), 147.8 (C-4),
108.0 (C-5), 121.1 (C-6), 93.3 (C-7), 45.7 (C-8), 17.8 (C-9), 131.1 (C-1", 7"),
1094 (C-2"), 1330 (C-3"), 1441 (C-4'), 1465 (C-5'), 1133 (C-6'), 1233
(C-8"), 18.3 (C-9'), 56.0 (-OCH3), 101.0 (~OCH-0-)

338 4 - colourless prisms, mp 70-72°, [alpy® = +5.28°(c = 1.8, CHCL);
MS m/z (rel. int.): 328 [MI" (11), 137 [CsHyO-]" (100) and 135 [CsH;Os]"
(68); 'H-NMR (300MHz, CDCLy) : & 687 (1H, d, J = 7.8 Hz, H-5), 6.76
(1H, d, J=7.8 Hz, H-5"), 6.66 (1H, d, J = 1.8 Hz, H-2), 663 (1H, d, J = 1.8
Hz, H-2"), 664 (1H, dd, J = 1.8, 7.8 Hz, H-6), 6,70 (1H, dd, J = 1.8, 7.8
Hz, H-6'), 595 (2H, s, O-CH»-0), 532 (1H, s, 4-OH), 3.87 (3H, s, ~OCHy),
2.76 and 2.30 (each 2H, m, H-7, 7'), 1.78 (2H, m, H-8, 8"), 0.88 (6H, m,
H-99"); “C-NMR (125MHz, CDCly) : & 1356 (C-1), 107.8 (C-2), 1474
(C-3), 1455 (C-4), 109.3 (C-5), 121.7 (C-6), 39.0 (C-7), 39.3 (C-8), 16.1
(C-9), 1336 (C-1'), 1114 (C-2'), 1462 (C-3"), 1435 (C-4"), 1140 (C-5'),
1216 (C-6"), 387 (C-7'), 39.2 (C-8), 160 (C-9'), 557 (-OCHs), 100.6
(-OCH0-)

3gE 5 - colorless crystals ; mp. 87-83C; [alp 0° (c=0.7, CHCl):
IR(KBr, cm ) 3559, 3371, 3047, 1648, 1592; EI/MS m/z(70eV): 330[M ], 192,
183; 'TH-NMR (300MHz, CDCly) : 0.63 (6H, d, J=6.63, H-9, 9'), 1.54 (2H, m,
H-8, 8), 207 (2H, m, H-7a, 7'a), 251 (2H, m, H-7b, 7'b), 3.63 (6H, s,
~OCH3x2), 520 (2H, s, -OHx2), 642 (2H, s, H-2, 2'), 646 (2H, d, J=8.0,
H-6, 6'), 662 (2H, d, J=8.0, H-5, 5'); “"C-NMR (125MHz, CDCly) : & 133.8
(C-1, 1), 1115 (C-2, 2"), 1463 (C-3, 3'), 1435 (C-4, 4'), 1140 (C-5, 5'),
1217 (C-6, 6'), 392 (C-7, 7, 389 (C-8, &), 162 (C-9, 9), 56.0
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(-OCH3x2)

3gE 6 - 'H-NMR(300MHz, Acetone) : & 0.62(3H, d, J=7.0, H-9),
0.85(3H, d, J=7.0, H-9 "), 1.80(1H, m, H-8), 2.38(1H, m, H-8 "), 2.13(1H,
dd, /=129, 20, H-7a’), 295(1H, dd, J=129, 34, H-7b "), 445(1H, dd,
J=9.2, 10, H-7), 6.68(1H, dd, /=79, 1.3, H-6 "), 6.80(1H, dd, J=8.1, 2.0,
H-6), 6.73(1H, d, J=9.0, H-5 "), 6.76(1H, d, J=8.1, H-5), 6.70(1H, br. s, H-
2), 701(1H, d, J=1.3, H-2), 3.84(3H, s)(-OCHj3), 5.94(2H, s)(O-CH>-0) ;
YC-NMR(125MHz, Acetone) : & 1386(C-1), 1115(C-2), 1486 (C-3), 1485
(C-4), 1156 (C-5), 121.0 (C-6), 774 (C-T), 464 (C-8), 123 (C-9), 1378
(C-17), 109.0 (C-2"), 1489 (C-3"), 1468 (C-4"), 1106 (C-5"), 1232
(C-6"), 382 (C-7"), 366 (C-8"), 184 (C-9"), 56.7 (-OCHs), 102.0
(O-CH>-0)

W) S5 (Myrsticae Semen) 2 5B 289 SAHAHEES

12
o2
2
e
olN
1>
2
S
fol
&

Aok SFT(A S, Myrsticae Semen)9] MeOHZF:EES A5B49 (1A

HI AN EZSF) 5 559 AAFH dAEF dete] w5 of&EH 0w gagh
MEZA A E2HE YR ST (A%, Myrsticae Semen)2] MeOH
FEES FHFE B3I (Bioactivity-directed  fractionation)ol] — wz}

chromatography & A A%+ A3} safrole (1) ¥ 5% 9 lignan 3}3&ES FAA
Hog e AAstAT 8 A" 7 sEE0A- 6)F 47 SRB o=
A549 (B &AM AEZFHLF), SK-OV-3 (dA&¢5), SK-MEL-2 (IFF%5),
XF-498 (FF2 4 AEYT) 2 HCT-15 (A4E4F) & 5% human tumor
cellsel digh Al AxFTAAG a3E AMste] 2 A3 B SEE
o] Z}zko] M EFO thate] FeoEA 0w ¢ AEFTAAN EIHE B

of Fom 53] sgtE 2-69 A5l ZHzre] hMEFol tigk EDs (50%
AEZSAAS T3E Uetlls %) A7F 25 50 pg/ml o8t A5 e
Wi glo] A% g ddAR A TheAds AARSRAL ATt (Table 1).
3 olE 6F9 lighan Al FFE (1- 6) o]gox & AEFZEZHE ¢
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2 By® X3 myrstic acid (C14: 009 A GA] Ado)] ALg5 ZH7h9
M AEFo] thE EDsoXI7F Z2+2b 13 pg/ml (A549), 10 pg/ml (SK-OV-3), 14
pg/ml (SK-MEL-2), 10 pg/m¢ (XF498) % 15 (HCTI15) pg/mle = e} £

44 e FAETAAS ZHE BAFJEH

Table 2. Inhibition of tumor cell proliferation by components isolated
from Myristicae Semen.

COMPOUND EDso(1g/ mb)*
A549 SK-OV-3 SK-MEL-2 XF498 HCT15
total ex. 20.0 20.0 25.0 28.0 20.0
EtOAc fr. 10.0 23.0 105 33.8 23.8
BuOH fr. 50.0 28.0 30.0 40.0 28.0
I >100 93.2 90.4 >100 99.8
o 10.6 9.7 12.0 14.1 11.2
m 5.4 9.0 8.8 75 5.7
v 4.2 8.6 5.3 8.4 5.1
v 3.2 3.9 3.4 3.5 3.1
VI 3.7 4.8 4.2 55 3.7
doxorubicin 0.1 0.2 0.1 0.2 1.8

# ECsy value of compound against each cancer cell line, which was defined as a
concentration(ug/ml) that caused 50 % inhibition of cell proliferation in vitro.
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Safrole (1)

Macelignan (4) Dihydroguaiaretic acid (5)

3) o} (P, Ferulae Resina, Asafoetida) F& &9 AdAXZ2 A8y}

o} Q] (kb %, Ferulae Resina, Asafoetida) (Krg#éie] A-g8 4 1987)E <
= FfolAlo} T x|o A= B U] I (Umbelliferae)o] £3l: thd A xE
A

o}9l(Ferula assafoetida L) 3 &&2E9 #ey 9 I4dozhy 42 4=
o, F FAYL T Resin)S Ax3 AS Hotw o= F2 AA, o4,
T4 T ARFAoR ARG oH, EJ JAAY, WAds, Aol A=47
o3 filf, L#gRHR RO, p. 2

A RZE AR E O] SITh(REREIL B 177, /N

(1985)). otfl=4H Eeld Zdntestadt o YEFdL a4 s3dnet 9
2% SIS dASTd A Jdth(Mansurov M. M., Martirosov M.
S., 1990, Farmakol Toksikol, 53, 51; Mansurov M. M., Martirosov M. S.,
1988, Farmakol Toksikol 51, 47). T3t dnld ik Ald st el FALZ ofr] &
54 AAHE MASE 237 RuEo Jti(Syrov V. N, Khushbaktova
Z. A., Nabiev A. N,, 1990, Farmakol Toksikol. 53, 41).

g, g Abe HEE R owde] AadlHza sEREo] A7 oAl

F
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o 2@ AEFH ANEHE dehiel FHARA FEaTe
H

o9l 12 Kg& "gre 20 Lol ¥ 3A17HY 33 ks 3hFaksle] 213 3
o atal o NS At EEHete WEE FEE 460 g Ay

o2 Ao FHFo| BAAZ F p-dak gEFEEdve 2 p-REge o
AM oz Gulgsto] 56 go 4 7HEE, 290 g9 ﬂ%iiuﬂ% 7HeE Z

2 100 mlol] =9 A2 [Merck, Kieselgel 60, 70-230 mesh, 300 g]
Ay = 3.0 x 80 cm)S o] &3t A& YEFZ 2ty wehg&e] &3t

golow wAdor §%AA % 4N RIFr 1 - Fr. o gl

% HAx yFEzave 2 L2 859 Fr. 1 (480 mg), te dFz2vey
g2 100 0 1 EFEN 2 L2 §F% Fr. 2 (2050 mg), UF22 ez v
ool 50 0 1 &g 2 LE 8359 Fr. 3 (570 mg) ¥ UFzZ2ven v
e 1001 &8 2 L2 &£&% Fr. 4 (980 mg)o=2 Ut ol& 7t
59 QA 71 GAET dig AEX T4 AERE Falee] Wy

2 ZAMSE A7 Fr29} Fr.30] A549 A xS0l thst EDsy #kol 22t <F 8 ue/
me 9 peg/mlEA 53 AE F2 AAEaHE BHoFA
1

Fr2sh Fr3& Abgste] 2zt %@ wish ge adon = AL 34 A

b 59 BHe A AP AEvtEagnE ool ¥ Ao Ardo
2 Jri oF $48 598 naFE 4L g 2 o aabdes
ol be 242 FEARY Rest o Fold WA wAHoR wEa

=
% Fr.29} Fr3& n-#ty) oldopyEolE E389 (EFv); 41 ~
1S 9AHoR A8)S §Edogsle Hdestd A4 a=2vEagdE v
2 Fgste] HEZFHoE Fr225F e Zdd(umbelliprenin) [3}8}
23, A A4 AA, mp 61T, CoHyOs, MW 366] 70 mg 2 IhilA# &
B(farnesiferol B)[$}3t2] 4, 74 444, mp 112C, [alp +10 (¢, 1.0 in
CHCl3) CoHz0s, MW 382] 120 mge <dlew, Fr3 ZFE Zulysk
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(galbanic acid) [3}82] 1, 43 FZ24, mp 87-89T, w34 U (o] F
AFAD), [alp 20 (¢, 1.0 in CHCIl3), C2Hz0s, MW 398] 500 mg, 7}eFERH]Al =
(karatavicinol) [3}3t2] 2, ¥4 AA mp 50C, [alp -4 (¢, 1.0 in CHCly),
Co4H320s, MW 400] 50 mg % A #H = C(farnesiferol C) [3}38t2] 5 F A4
H4A7, mp 87T, [alp -36 (¢, 1.0 in CHCl3), CosHs004, MW 382] 400 mg-=
Ak o5 7 SFgEE 24E EFH(H-NMR, "C-NMR, MS) % o|5}s
A 54 2AHA (mp, [alp) & TFste] olv &3 (3434 1; Appendino,
G et al., 1994, Phytochemistry, 35, 183, 3}8+2] 2; Veselovskaya, NV et al.,
1982, Khim. Prir. soedin. 18, 397-8, 3+84] 3; Chartterjee, A et al., 1961, J.
Chem. Soc., 2246, 3}st2] 4, 3}st2] 5; Caglioti, L et al., 1958, Helv. Chim.
Acta, 2278)°] ®a1® ul = olE stEEe] 2SI vluEAste] 38t

41 WA 89 5o 7xE TS
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b o}9)(Asafoetida) EH-E a8 A A

Table 3. Inhibition of tumor cell proliferation by components isolated
from Asafoetida.

EDso (pg/ ml)

A549 | SK-OV-3 | SK-MEL-2 XF498| HCTI15

ofe] WEE FEE 115 186 13.0 11.2 12.0
3 1 89 14.5 12.3 13.0 9.7
33 E 2 56 11.6 5.7 75 7.0
e 3 89 9.4 6.7 5.3 4.1
3HE 4 7.2 10.0 71 7.1 4.3
3132 5 4.2 72 39 5.4 4.3
Al=Zetel 1.8 15 1.2 14 3.2

? ECsy value of compound against each cancer cell line, which was defined as a

concentration(ug/ml) that caused 50 % inhibition of cell proliferation in vitro.
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t}) o} 9 (Asafoetida) 2F-E 2] ¥ g3tE52] Ras farnesyltransferse # 3l &}

o} 9] (Asafoetida) 258 A549 (W AAEHLF), SK-OV-3 (FA2<5),
SK-MEL-2 (I 3F4F), XF-498 (FFAAATET) 2 HCT-15 (AFFTS
) % 5F¢ human tumor cellsoll gt Al MEFA A3 €25 e
e SAANEES A5 A7 99 28 559 sesquiterpene A 3}E
ol AT or FY AAHJLH ol IFEESY AEFTAAN Esol
st A4l mechanisms A3t A Ras farnesyltransferse (FTase) %
geranyl-geranyltransferase (GGTase)o| 3t Al &S A3t B

a2 A3 33+E 1 (galbanic acid, FA0501)2 Ras farnesyltransferse
(FTase)& 93] Adstz o 7EF 33E 2-5 € 9A] 53 FTase
A ass RAFAY. 53] = 1 (galbanic acid, FA0501)> 7F& 3

rl
e
o
o

J

FTase AdlEsS HoAF3lom ICx #17F 35 £0.01 pM= S Ao 7|
stetE 2-5 59 FTase Adl&sS obdl &9 Zrh vbd ol& =52
geranyl-geranyltransferase (GGTase)ol W3t A= 1,000 uM ©]d9] F X9
A& 20% " 9ke] wujgk ASEAHS BHolFo] FTase o g del4 Aala

5% dehla 98 F9T 5 A
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Compound |Co(18 /me)a
FA-0501 3.5
FA-0502 35.0
FA-0503 32.5
FA-0504 32.5
FA-0507 32.5

FA-0501

control lovastatin |

6-.-“'

20mM 10mM 20 mM 40 mM 60 mM

Fig 2. Hras-F cells, NIH3T3 cells transformed by human Ha-ras(61L, CVLS),
were used to evaluate the effect of galbanic acid on the posttranslational processing
of Ras in whole cells. Farnesylation alter the migration of Ha-Ras during
SDS-PAGE, because it changes the hydrophobicity of target protein. the
unprenylated forms of Ras (upper bands) migrated more slowly, indicating a lack of
posttranslatinal processing. A similar pattern of migration was obtained for cells
incubated in the presence of 60mM galbanic acid, demonstrating that this compound

similarly blocked processing of Ras in cell
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2}) o} 9] (Asafoetida) 5% =2

a2

A AR E I (Gl E )

AAEEE  mouses ArEste] AW DMBA(7,12-dimethylbenz-
-anthracene) & F%E3 A3 29 U JdAGH HFPAAE ofAFE=ES
FoJdhA] e gEzTolA = DMBA A& 125 Ao ilgo] 875

W, o}915F & 5 (FA-ether) FoTollAE & SA&o] 55 % 4
T ou)e groknh g 1657 AHAldE tlEza EF7F 100% ofel Assl
o o}YFEFE FoToAE 20 % AR W FFolA go] wAS Aoz
FEEHAT o] W FHE dFT £ e TEFE v BE oreF
Folol A= tlzatol Hls] 25% oA 85% A== ofF mokEA

100 | e 2.5
B FA
80 5
X 60 1.5
40 1
0 0

8%  12F  16%F 8%  12F  16F

Fig.3 Dosal hair of the mice(10 in each group) were removed and after 48 hr
mice were treated topically with 200 nmol of DMBA(7,12-dimethylbenzanthracene)
in 0.2 ml acetone. After 1 week croton oil (0.1 ml) was applied topically as a
promotor, twice weekly for 4 weeks. The experimental animals also were applied
with 200 1 of FA extract prior to croton oil application.

Values are average of two independent experiments consisting of 10 animals per
group.

,36,



nh) oF9f(Asafoetida) FEEZ5H weld A2 dAE S AN ZH

(nude mouseZ &

o
r
>
€}
=]
o
Q
s
=3
—
o
i
=
s

o} 9] (Asafoetida) FE=E=2 4
A AN A AL AF AFES 2 = A taxol (paclitaxel) 3

=
o] Ao HuEA AT

2000
—&— control
——tax15
—A— tax25
—e— FA-0501

1500 | —6— tax15+ FA-0501
—A— tax25+ FA-0501

1000

500
0 _ , ,
0 10 20 30 days

Fig 4. A549 (human non small cell lung cancer) were injected S.C. into the
right flanks of 7 week-old female nude mice.
When tumor sizes reached an average of 100-200mm3, animals were
treated ip. days 1,4,7 and 10 with saline(control), 15mg/kg paclitaxel(tax15)
and 25mg/kg paclitaxel(tax 25), 120mg/kg FA-0501 was treated ip.for 1,
3, 4, 6, 7, 8 9, 10, 11, 13, 14, 16 and 17days once a day. Data are
presented as the average volume of eight tumors in each group.
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Fig 5. o} ¥l (Asafoetida)F= =255 +d 9 33 E 19
(nude mouseE &-83 Xenograft 5=438)
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3.

GaEsS 7 BFAA ] A

2 AFHA 1, 2 AdE AFVIEE &5t A-549 (non small cell
lungcarcinoma), SK-OV-3 (adenocarcinoma, ovary malignant ascites),
SK-MEL-2 (malignant melanoma, metastasis to skin of thigh),
XF-498(central nerve system tumor) % HCT-15(colon adenocarcinoma)

T 5% AT SHNEFE AR st ADA W (in vitro) AEF

AAHEIE AER sle] 30 o T AgA FE=E] FdETE A
dom Agd AFAFA3} datas Fgeksto]l 3009150 BFAFE=] F
Ya el U3k databases =S olE T Ao Al A FETL
€ A2 T09F (AEFHIA ) 59 dYaETE AES & 2y o5
T 7, & UE, g, A, Aol ofsl 5 10 A4Fe] BF S5
Fdaes 7ML des & AT olg 22 F4EA (in vitro)
A AdyE Edzste] -3 A (Uled)e BoF e AAES W
domste] off] T 5T HEFEes ¥ HFIAAE = (d
A S3lEdS TH T dAR AAT HEFF, iEes 2 e
ol Wy AR 7le A of& o H¥AA FEEo A, A
< AEstal glow AT FaARA HE9 R H4EUHEEs HAE S 3
ot
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ol &3t Vs =

ftlo

A2 A =45 AR

7

_—

SANA FRAKANES VY FHEHE ATE] st 1AHe=
Al Ay A3¥ o2 muscarind acetylcholine receptor (M; type), glutamate
(NMDA; glycine binding site) receptor % acetylcholinesterase 5 v} %
AAA #do] &= 74F FEALEH(EL, FEA) v Asade HAs)

& Fske] ThANe] AEF

3 49
FE W@ 718 FAERE AV ol ATARE EYE 7]
Y FARA QAL FH ARFER) O] MF APARRAY W
5 AR A wakE F4 g

1. Muscarin’d (M; type) acetylcholine <& A (mAChR-Mpeoll W3t 313t 7 A

Aok FF % AREA

Aol AHE&¥ AR ES AEAIGAA FYet] HEvke] Age S
AR Ao ALg3F9 .2 voucher specimens 3= 3}8tA Flo] W 3%
=3

Azxd AR 100 g& THT 1L ¥ 3Akset RF=3a vx s
Abgste] AA] o Fstgtt. o HAE rotary evaporatoroll A A (100ml) o=
TE S SA sAdzxEEH

L AleF B 717

Liquid scintillation counter®+¥ MicroBeta 1450 Plus (Wallac, Finland)& A}-&
3t1 2™ Inotech harvester (96-well) % shaking incubator (Rosi 1000,
Thermolyne) & A}-&38}3Ath

FgA4 A Foe] AHEE ligand A9k [PH] N-methyl-scopolamine NEN,
NET-636, atropine sulfate (RBI, A-105)< Alg&3don txAZFow
4-DAMP methiodide (4-diphenylacetoxy—-N-methylpiperidine methiodide)+
RBIA} AES AH835t9 T =841 CHO(Chinese Hamster Ovary) Al 3E ol A
el 97k AR F27FHA acetylcholine 84 (mAChR-M;,

,40,



BSR-MMIH)E BSRAFZFH F9fste] W Bk 5 &4 @ &k 130
pg/mt 2 8Aste] ALE-3H3

gl -70Co Ws RyE F&A AXE
buffered saline(PBS), pH 742 #AEA|A @A FS 130 pug/ml §E2 =
A3ttt Assay buffer®3 phosphate buffered saline(PBS), pH 7.4& A}-&3}
Atk wrEoel HF HuE 025 mE Aow 50 wel hot-ligand 0.5 nM
[*H] N-methyl-scopolamine (24,605 DPM) ¢} 10 u0¢] A& ek&o] x5 A &)
Atk X, nonspecific bindingS X A3H7] $5te] 5 uM®| atropine sulfate 50
WE A7 ek w9 Az-e 100 w9 receptor suspensions H7FE 32
5Ce A 60%37F shaking incubatorell A ¥FEA|ZA T 1A17F E<Fe] incubation$
05 m9 =7FE 50 mM Tris—HCl in 0.9% saline, (pH 7.4)& 7}3lo] HF3&
F8 A7)l FA Wallac glass fiber filtermat GF/C (Wallac, P.O. Boc 10,
FIN-20101 Tutku, Finland)E& ©]&3% Inotech cell harvester system® & o3}
shal A7 Aoz A A FH YT filtermatE microwave ovenoll A @
Y ¥ radioactivity= liquid scintillation counter® Z743te] Fg& Ao o3t
ligand®] ZAEgES A&t 2+ A EE A9 dimethylsulfoxide
(DMSO)ll 521 % buffer®= 3A st om wgH Fo DMSOF =7 0.1% ™
tto] HEE Fla BE A RE duplicate® A Eo] HA S AHEEA
EedxzeE 2= 4-DAMP methiodides AHE-3191 2™ 4-DAMP methiodide™
F&Ao et ligande] ZEES 0024 UM =04 50% A sle= Aoz

o AF+ZA
82F°] Aol dFEFEES IAStH olE S AEE o F27EA
acetylcholine €4 (mAChR-M)¢} # 7= (["H] N-methyl-scopolamine)$}

o] A%tS AsistE &3S AFEE 89 muscarini acetylcholine &4 M;
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subtype (mAChR-Mpell th3t st S HAste] Wotrh =, 242t 5 pg/ml, 50
ug/ml 3 500 pg/mle] sR® 34T A gEe FEA dF s
test3t Z 3} 3+&# (Coptidis Rhizoma), 3 (Phellodendri Cortex), ¥ 3}A}d %
(Hedyotis Herba), 7F#} (Terminariae Fructus) 5 3% MeFAE A9l -
o AIANEELS 50 pg/ml ©lde FXolAE  muscarin FEA
(mAChR-Mp ¢t 2jgt=obe] Agte] HTE J&FHES mAA Xt Aoz u
Bt (mAChR-M:¢F g3t =9] AFA A &0l 10% wvh). AdaAog AF
AbEE R Aok F2HEE5LS 50 pg/ml ©)8Fe] FXo|AE muscarin F&
Al (mAChR-Myp kel st o] gk 2o 2 Az

HhH ) 500 ug/ml S5 == A% (Saururus chinensis Herba), 14 %
(Houttuynia cordata), 2.7}3 (Acanthopanacis Cortex), #Al* (Cinnamomi
Ramulus), 23X (Phellinus linteus), =714 (Visci Ramulus), <%
(Artemisiae capillaris Herba), & %% (Epimedii Herba), A% (Polyporus), HF
A¥  (Scutellaria barbata), ¥8% (Taraxaci Herba)s9 A&

= 1
==
FoAXstaL glo] o= AR 84

mAChR-M; ¢} #|3t=e] Aghe 40% ©]%

(mAChR-Mp %ol 38 S Bl es & F AR AA o5 Aeof
A= haro Zate] mAChR-M, 9 27h=e] ZAdS AAsts SRS S
A2 39 (activity-guided fractionation)ell wa} F2 A Folt}.

A, B oAy Ay FEA (mAChR-Mpel diste] Z4=d Hg8e nos
AekAl 3 (Coptidis Rhizoma) 2 3 (Phellodendri Cortex)oll tale] A=
ez GAFEEYH wgp 1 AR FAGY s B Ax

(unpublished results) ©]E <Al tizFo =z 3H-GH alkaloid AE 9 3l
berberine®] mAChR-M;¢} #7t=9] 23S 1.0 uMe T=olA 50% A A 3t=
Aoz YehY o] Aol &4 (mAChR-Mpdl thste] Z&3 338S
g das & F b

ob&d] 7xd Z4E wdS 2AF BAAESY] 2 A3} berberine ¥ #¥
protoberberine Al 33% (palmatine, coptisine 5)E°] &4 (mAChR-M;)°
dstel fFodode e s yetdilon, dieg Adg ofy 7pA] ofe] 4]
AT Ay o]E alkaloidE©] Z+¥ cholinergic receptore] ™3dle] &wofoz 2z

=

ot
i
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9] cholinergic receptorol] Aoz &S nH
T A3 vAFeAY A R AolARE o]5 AR
o gFeta = ¥ (Coptidis Rhizoma) 2 39 (Phellodendri
Cortex)s 9 ¢kA7F AARFTE Auls 25 HPdHdse] Agiziow o=
52 Ao PFEHE @Wol AbgEogtomn FF3]9 43 (Passive avoidance
performance) ‘& FtHIeAQl WRlol] oste] o5 AekA (12) & o5 Ao
Ao 7% berberines protoberbeines alkaloide] XX B A2 A 2] &5 0]
A2 dsH = AAo

ol & AFARE ZgEdE uw FAIFHA acetylcholine F&A

(mAChR-M) ¢} 2172+= (PH] N-methyl- scopolamme)@r-J AgS Adsl= &

o]

g AAse d7e &5 AnAaAe] ALl glol &

T 9dE 23 toole] @ F doge AlREH, E3] o] W
o)

of F AU FEPAGAL AF Hrk BE 4L PO el A

2. NMDA(N-Methyl-D-Aspartate)5=& A glycine binding siteol] ot s}z 34

AN Tl ARk AAF 14

4l AHgE AP RES 4=
ARF AP AE30 ™ voucher specimene 3h=3lstd Yo H A3
}.

AxE QPR 100 g& FFF Lol W3 3AFE BFFESD vIES
AREste] EAl o #EtStt of & rotary evaporatorel Al A (100 mh) o=
5% ¥ 34 $AAzHAT
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- AeF B 717

Liquid scintillation counter® MicroBeta 1450 Plus (Wallac, Finland)E A}
43t9 2™ Inotech harvester (96-well) % shaking incubator (Rosi 1000,
Thermolyne) & AF&3F% T},

24 xslg Age AE¥ ligand A< PHIMDL 105519 * Amersham
Pharmacia Biotech®. 238 Fgsdon, sz  A83 NMDA
antagonist ¢F& 2= 5,7-DCKA (5,7-Dichlorokynurenic acid, ICsy value for
Glycine binding site is estimated as 1.00 pM)& RBIAIZHE FYsle] A&
ST

SA o] &
Ao AFE3 NMDA 8= ¥l ozl $433# (Spague-Dawley)9]
A¥ 9 synaptic membraneg E& 3} /\}%3}‘313}. %, 3# (Spague
~Dawley)®] d¥ & AFEste] &7 et 108 & 2A7he FARL S g
(0.32 mM)& 74 F Bl ZE-Fef= iEﬂMOW% o] &3te] wA3IA] AL
A1 1,000 g(10%, 4C, W=aY J2-21 M/E 94287z A4 &8st A
AS AT Fed2 20,000 g (204, 4T)= A dAEHEY JAAE
ARt Aol A He] 200 &F A7k SHTFE Vhete] B ANt EYE
2 3P 7Ave]4 (Brinkman Polytron Homogenizer)® 30% %<t 2 3}A|

T 4Tl A 3087 wwksk the 8000 g(20%, 4TC)e 2 AR A5

L

E Fskdth e HE v 39,800 g (253, 4T, #lAT L8-M =LA E 7))
o7 ALY 2L HAAES -70CAA Yer#Asdnt Ysrdd 3
AEs A2 1083 50 o5 200 &3] 0.04% E2E X-100&
50 mM Egz-opAH ol E F e (pH 7.1l HHS}A7]aL o] & 37TCelA
2087 WHEAIRL 39,800 g(20%, 4T)o2 Aak Adweste] Fds A
th @ofxl A2 20w) & 50 mM Ez-opAlHolE ghF A (pH 7.1)%

3 B AlHGEEEA F dAZE)E F Efa-oAHOlE S5 #E



gtol BT = (bradford) ] Bl wet @ald FrE S v @A F
=5 1 mg/mE EFete] -70TNAM =
AH-&-3k 3l T

eh. 84 sy AE

g -70C= Yerad F&4 £8S5 50 mM Eg]Z-ohAH o] Eg5 ol
(pH 7.1) o2& dAgste] @ S 5 pg/well L= ZA AT

Assay buffer2+ 50 mM E@ A-olAHlo]E(pH 7.1) & AF&3lgth. wk&od
o] HE R 025 mE 9on 50 o] hot-ligand 4 nM [PHIMDL
105,519 (140,000 DPM) <+ 10 wee] AlgekEo] s A sFATE
nonspecific bindingg B3 7Y% 5 mM 282 50 WS A7} vk
L9 AFE 100 ule receptor suspensions H7FE F 25Co|A 30E7F
shaking incubatorel]l A k& A] At}

Incubation® 0.2 m9] #7F% 50 mM Tris-HCl in 0.9% saline, (pH 7.4)%
7bele] W8-S F g A7l FA] Wallac glass fiber filtermat GF/C (Wallac,
P.O. Boc 10, FIN-20101 Tutku, Finland)Z ©]&3F Inotech cell harvester
system©. & o3ata A7t gEFdow 93 wHE A HATt filtermatS

[o r—{u:

microwave ovenoll A AZXA]Zl ¥ radioactivity® liquid scintillation counter
2 FAste] F&A dg ligande] A3ES AFESAT 72 AAERE &
o] dimethylsulfoxide (DMSO)el %<l % buffer® 3|AstFomn wbgod
o] DMSO& =7} 0.1% vwke] H=% &9l B A& duplicate® =743}
of H S ESIAY. EFEUNERGE 5,7-DCKA (5,7-Dichlorokynurenic
acid) & RBIAMZHF-E ikl Abgstglon 57-DCKA = &l gt
ligand®] 233 1.0 uM FE=ollA 50% Adfats slow AR AT

Z% (Glycyrrhizae Radix) & 82F < A EFFEEFS UIAER 3to o
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5 Aa7t 279 gieHzFEH ZeAAT NMDA F8&A¢k o F&A ¢
glycine binding sited] A€ H el g7t=2 <de1d 9= [PH-MDL 10551999
AggS Adfsts E3E AFEE o] NMDA F&A 0 3k a6 =2 AAs)
of Bokth 7t AekARE Zh7t 5 pg/ml, 50 pg/ml 2 500 ug/mu ZR% T

2 FgAd g3k F13H S testd A tfFE A A 2 NMDA &
Aol HEte] BE ErozAHom [SH]—MDL 10551994 A%+e Afstgdom
£3] 2eF (Dioscoreae Rhizoma)%s 12%2] A FA] 2 5 pg/mle] FEolA

&= 30% ool w2 AdEHE WoFArh &, 500 pg/m194 AT RN
o] AN s EC] 80% o9 ¥ F&A, ligand AFA | &E e
W lol ol g HAMAAT AR HAA RS FEA tate] X3
ZEA AL Q7] wjdEell vERd AFQIzbel] gk oS FHow ofntie o= 1
FE A882 @ elol non specific bindingdll ¢]3F false positive A3 A3}

7S wASHA &S ¢ ey ARHor B FEAE T 83 receptor

binding assay system °lA ZLFE=(G00 pg/mDe A RE ALE3= A
AfAe] ddte #ZAeE Eejdod AA7E o] npgAetA] Relthe AE
= 95 F At

glutamate, NMDA (N—Methyl—D—Aspartate) T 4% TR AAAGEEA
ofgh W AES EAS WA }‘jiﬁ , S ABAGELY] FEAC o
g AeHl degAE sl ol X]UH 2 H3E T 7l Had HA
S Aojste =R FEsluxt st A4E dA FE glutamate 5 TE

=
o] A3t design® T
=+ AT A9l ol

5 pg/mlel S35 EoA 30% oo &= =84 ligand
AstA &S HolE A2k (Dioscoreae Rhizoma), A7+AF (Hoveniae Semen

cum Fructus), 7] (Astragali Radix), 39l (Armeniacae Semen), ¢4 %

=

(Huttuynia cordata), 2713 (Acanthopanacis Cortex), ¥ 3 (Aurantii nobilis

Pericarpium), 384l (Phellinus linteus), &AF¢! (Amomi Fructus), <13
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(Artemisiae capillaris Herba), A% (Polyporus), &% (Agastachis Herba) %
AWE (Galli Stomachichum Corium) 59 M FAS o zste] =849
gzt=o AFgS AHAAF= FAAEESL FHFEEIY (activity-guided

fractionation)oll wha} =7 o Fo] g}

3. Acetylcholinesterase (AChE) #3243 7] A

Azxd AFAR 100 g2 methanol 2 Lol 931 d5FA3 A

ro
2
>
el
i
>
N

=
T = H

TN Wsudsta A8 A Ao 0.1 M phosphate buffer (0.1 N NaCl 3t
e}

&

=
)2 Img/me] FE® FHol Algdor AREelt)

oA A A3 acetylcholinesterase T4 Yo ZE A7 WA o] 2 HE
A A A acetylcholinesterase (AChE, E.C. 3.1.1.7. Sigma C2627)& A}-&3}
o Fhukgol 7EZ A3 acetylthiocholine(ATCh), J A A &4 9

"
oy

45

=

ZE 2 Alg3% THA (tetrahydroaminoacridine; tacrine) % coupling
agent® AF£3 DTNB (55 -dithio bis—-2-nitrobenzoic acid)= Aldrich
Chemical Co.olA F43te] A&t 9589 01 M phosphate buffer
(0.1 N NaCl 3f)e &A1 xAlet] AMgston F3=34S HP8452
diode array UV-visible spectrophotometer (Hewlett-Packard)E ©] &3} 3t}

tel S48k tH24).

EANSE 250 £ 01 C F=2dA Ao 1 ml cuvettes WHEZ=

ol

E4FA4L Ellman's coupled enzyme assayid-& Al&
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093
o
BN

2 Abgstdnk. =, 714, coupling agent @ AAES TIHI WIS ERE
oA 4F7F incubationdt & FHA] &4 9 (AChE 10unit/10u0)S 3 7}s)
0% %9 incubation 3+ & 412 nmolA FIFEE =AYt vk A (1ml)
% 71& acetylthiocholine (ATCh)9] 5%+ 0.1 mM, coupling agent DTNB
o] FEE 02 mMEZ 3t AEANS 01 mg (01 m)ez 3t =e 4
T triplicate® A 3sle] FFEe] FAAE AEEAT ARANe] 5AG
J

= =
A= AR Al TFe] dsds ¥ tixae] F3 %= (control

=

[op}

U.J

inhibition (%) = 100 - ("¢ 7 x100)

N

S ATA

72} (Terminaria chebula) & %A 340F ¢ WgE F=E52 WA
g5 sl A7 2 RE FEAAE acetylcholinesterase ©l

A& &35 acetylthiocholined 7122 A}&3le] HAAsle By, A 24zt
100ug/mée] = 3|48k 2t Aoko] W EFEES AARE sto 34059 A
oFA Z}7}e] Eiﬂéﬂﬁi}% AMsta 1 A3E F 1 AEstArh giRE
o] AAQEL fxoAZ AFE3 THA (tacrine : tetrahydroaminoacridine)®ll
Hlate] (THAS 50% & A 5% (ICs0)= F 0.3 pM=E WEbH) vekg &
A2AEY (AfE& 50% mvhE Hojs v &d (Coptidis Rhizoma), 49
(Phellodendri Cortex), 25 (Evodiae Fructus), & 2F(Myrrha), ¥l 3%} (Arecae
Semen), $3(Piperis nigri Fructus) & 6%2 AFFZEE0] 60% °]/de 73
FaANEAE BoFdoen o5 ARES BT 10 pg/ml - 100 pg/mee]
TG BT TrRYEHoR gASHS Adsta d5S #FT 9
Aot (data 71AAEF). 53], 3# (Coptidis Rhizoma), &% (Phellodendri
Cortex)®] 7ol 3ug/mb °late] F=olA®E E42E4S 50%01d Adlet=
e dds HAFATh "?ixﬂ o5 659 AA  dstodM=
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acetylcholinesterase © ™3t in vitro AN EFHE UYegE SAHREES IA4
FE 23 (activity-guided fractionation)ell wel FHEEstE= AFE 3

st BoAd Axl HAR AFEE 340F 9 A oFAl T acetylcholinesterase
of tiste]l 7HE AEe in vitro ANEAE YERE v = AokA, A
(Coptidis Rhizoma)oll tislofrx= HEz SAFEEIH e} 2 44
= FAGEste] 2 A3 2 AopAd uFoew ¥ alkaloid 4
berberine % coptisine, epi-berberine, groenlandicine, jateorrhizine %
protoberberine 7 o] acetylcholinesterase ol thsle] 723k g 3=
HolFa &S T AdY. Fu R ARES o]E protoberberine 7
alkaloidE-¢] muscarind acetylcholine =8| M; subtype (mAChR-M)el| o
sto] e 2ste s eI itk AR 2 A A BEE vpep o)
acetylcholinesterase] W3tz 73t AHsadsE HAF U= A}
acetylcholine 484 M; subtype (mAChR-Mp)9} acetylcholine 33 4<l
acetylcholinesterase?] 713 Fx27 FAAAES A|Ast Qi) oF2# o]

e A% BIS FA B4 AESY] 2 23 berberine ¥ #d

>
SO

o

i

A7

[0k
> o
il

e

m

>
rlo

o,

protoberberine 7 3}3 S (palmatine, coptisine ) £°] acetylcholine 48|
M; subtype (mAChR-Mpell tiate] Fold9les A S veuglon, dn
2 Agg o 7 kA AFAFAA L olF  alkaloidE©l
acetylcholinesterase®] W3t A3 &2 2 Z+¥ cholinergic receptord] t©]3s}o]
Fsoor Agata s ¢ T AATH
= 33# berberine @ ## protoberberine T EE0] A AFFoq} P
of ojgh ofEfFo]l WAoo Xu 9 EHPA H A A Fagh FEzE
= HuF 3o B X3 cholinergic neuron 3| cholinergic
receptord] AFH o2 FFe A F A=A AAZA L A A wAF
oAk o] 5 AEES ¥ st A= I (Coptidis Rhizoma) B &9
(Phellodendri Cortex)s o] ¢fA|l7} #AZFYH Avls 2 HPHHASe] A=
EHow 'y 5o BiAe HHE o] A&Eo] gtow FF3 Ay

(Passive avoidance performance) & duIstdel Ag 7o 2oslo] ol&
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AokA @ olE AokAe] T-FF berberines protoberbeineZ] alkaloid®] X]uj
AzqAZAL Tsol A dFHL U= AAoth

ole} e AFAINE £33 E w acetylcholinesterase (AChE) o w3k
in vitro AAEHE AHFZE sFo] A EF acetylcholiner] <FE  (cholinergic
drug)s At ol EaAMAES AWAZAR $&, /MELstaztsts

AT AFT vkel 2ol A AAAA R JPE Bol Al=HI U= W
o

b

T S B B2 JAEAYLES o gt FleA A&KHom
63 3k 7].;(] 7]. O}]\q_ /\]_g_%q_..?g*ﬂ))

AT ICRAS AT 19 + 1 g8 #7219 AHAS dntoleda (5
5 4)25H et Adeee B s=3 Agste]l F&silen 12

n
AlZE ek F71(6 ¢ 0058 18 : 00AFe]= Al 18 @ 005-H < 6 : 007hA]+=
ofFA et F=(24 £ 1 C), 5065 £ 5 %) =1 stolA Atss 5 A
sHSHHEA 3 - 4 d3F ASAZ F Aol AR ddEES

ZA ¥ (control) i, F+ %% (standard)w, A kA F(2 -3
7 2o 10k g o stk FAE (blank), HEA Y
(contro)T2 FE Aol S/HTE AT g9 001 mle &Fo2 T3
A ofAlwe dPoAE 3 20 mg/keg, 100 mg/kg # FolsAon ®FE
k& (standard) T2 tacrine2 "3 10 mg/kg® T3 At FolgAE BF
TR Fol AF g 001 mle] §FoR 19 13] 447 A7 FAs A
2) 12 AE : AFE dxd, EFF=(standard)w, A F AT Fo (250
mg/kg), A& Fov(10-25 mg/kg) (2-3vH)o= YFil 7} 3o 6-8 viEE
vz etar 7199 Alds g

3 2a AF 1A AYolA ZAF Ao AR 2/ Al dia] &l
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AA 75 &2l digk M G5 W30 MERA A2~ (PACS-30,
Columbus Co., OH, USA)S& Al&3 53 IS &3to] Hristkadtt

A2 AFgE AA~-30 HET~ A28 (PACS-30, Columbus Co., OH,
USA)2 93¢ 2719 F /el (15 x 15 x 22 ecm) .2 45 o] 9lom,
Wy} 1 Alol:= guillotine door (4 x 35 cm)7F AXE ghgo]l 2 xdEo] 9l
WoF SEe] W= Ax 10 We =¥ S v Fo] WA shlon
ym A & e Apgete] oA stk o T & el wmidee H7] &
a5 F 7 AE gridE XA 249 59T YHOR learning trial(3}

£#)3} memory acquisition test (7]9& A|g)E 2413+ HF o2 F Y3}

o
4
T

o

A=l =

Ao olF AP BT 2% 64 o|F Aztde] AT = AFHE 1A
b e P =EAIZ F AR W &H ol ¥a 30 27F A gk
% guillotine door7} Ao 2 da|E2 &9t AFH7 B o] L o=
277k guillotine door7} Ao 2 @3|HA AFE wlGoRRE 5 23t

06 mA®] A7|&as oA v (GEEd). SaTd 24 A § AHE
U AYPFA Y] W F ol Ya v Bow A=Y dEe AR
(latency)= FAsHAT (71998 A1), ofuf 52o] A3 o= ofFe %
WoR AN & AFE latency® S0 E st ow SEEw Al e

[e)
o
Z o A 23 oldlel ¥hE Wo g KAV ¥u AFE A@CAA AYA



Ao

1) A¥AR: 539438 (passive avoidance performance) < ©]-&3}]

Attt o] FA &= FY FYo = YN o, Tkl guillotine door”Zt

AT Aol FAHO v F FE F dFHS A 109 =Y H|F
A st U A dF%e zpgste] ofFA goh wige dAv] 35 F F
A+ grid2 FAH Aok (29 FH=x)

2) FAE: v oFEFo] 307 Fo deES Fojsta, dEE Fol 14]
T AAE £HS HE W2 Fd ¥, 30%9 S F guillotine
door7t €& ofF
stz wjiZoll FA ofFE Ho=z Eoitrt oluf guillotine door7t 94¥ &
120% o]l of Zo0 g Eo7x] %= A= AYAZIt) guillotine door
7t v Hor ol WA AtE SR A A

o]F& Zog Zol7}A guillotine door7b 233l 0.6mAe HF7F 5% F¢h

grid floorE E3] 324 ®t} (learning trial).

D AARAY: el Bk AR Hgom G 2] A E e
s} A o W 30ze] FAAD F 300%

fF& How Hol7b: laency® Z43Hed olZlo]l A4E B39l g
2= o]

H 1

o] #55 UEIY (testing trial).

N
N
rlo
E
e
o
frt

il
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Al 2H (PACS-30, Columbus Co., OH, USA)&

R
.

=914 X vl (senile dementia)

o
~

7K

T
o

HERA g

2~
s

BFFel olo] 39|

T7F
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‘mo
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L lem &4 A AAASZ 2500

= AA|F

]
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(]
olAol & e AFE TAetn & & Aok
2w A s o} dwel Asd o] Avw FHEEA Law

A= e 2 A A A 2E (antipsychotics), & 98 Al (antidepressant), 5ot
A, &7 # A (anticonvulsant), > 7]1%5 71 A (nootropics), A7 A& &2 A}
o T3t FAA A (enzyme blocker), Z5 x|l (Ca-blocker)5 2ol kA&
S #Ape] Aol wel A AAeE dFante] HAHo wRlow &
HAA Utk d=d dAE T B2 =50 dstdde Au AmAZA ] &
S7bsdol YAt A4 AEHAA gtout v Bg A%, 9,

o] acetylcholine’ ’1\_]73/‘%]_‘?_94 4o 2 RE 7lEvE AT o] A
F 27144 acetylcholine F&Ao] tist &5 A, acetylcholine Ay4Z%1A,
acetylcholinesterase  (AChE) A3jA] % Z7FA ZE7) A whek
acetylcholine’d A 7dA £ 7]5& ZA3AA= NE B2 FES] AT
wEol Ao dvk tfEAR] AR =9

acetylcholine &3 M; subtype (mMAChR-Mp2] 7|5 AdtS FAAAZ F
7421 mAChR-M; &5 (agonist)o] A vwle] X8 &2 <o 73
AAZE F+ Jdodgets A 714 Shel arecoline, oxotremoline 5 <] &
7}A muscarine &% 9Fo] AT /MEH Ao, A mirameline, sabcomeline,
xanomeline o] Al#S i v Aol

mAChR-M; &&oFa 37 =913 A 7HdAl= ghdbstAl A 7)d s o] A
I JE EoFe AChE AsfiAlel @3 A=A dAl Al#H il QU+ tacrine

4

Ol X & oF7]¥  muscarine’d

e

¥0
r& tob

& A

(Cognex), rivastigmine (Excelon), donepezil (Aricept), galantamine (Reminil)
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A 2 AFEe Fd ARYH A T 4 dAAEAd 2T
AAm R fFEE 24 AT e & T
FES stz JAAVE 4% #¥® mAChR-M,, AChE, BChE
(butyrylcholinesterase) & 7& <Fg|gh4 2A&HS =43t ddE digh
gHATE FAstAgit. 2 A A FEEES UHHOLE E9
mAChR-M;ell oist 15t2 9 AChEe] oist Asjavss AAste] Hagh vt
A TH

o9} o] <& HE GO R 3 in vitro AE I WPste] FH: 2 AF
e AH(mouse)E HAFsER AHEF FE 394 F (passive  avoidance
performance) & &sto] =QIAAMEZREH FEE= 798 A StaE A
st 59 A7 FelE JNHATI= YA S HUtet
Hotlom o] WRe Fsto] % AGFEEY Ees AN
ZQ([h431=, Zizyphi spinosi Semen), A (#, Polygalae Radix), <%
(W& %, Myrsticae Semen), = (Myrrha), W% (Liliopis Tuber), %

(Loranthi Ramulus), 21#3¥ (Acori graminei Rhizoma), & (Cnidii

Rhizoma), Z 7 (#5##, Platycodi Radix) 59 A Eo] 3 QA 7]5 7l
MAESE RAFTI IS & 5 AAT 24 AFA e F2ES 15797 vt
Halo] Foldt T A 7]s MAESTS BFHA(mouse) S AIFEZ AL

PN
T
%3] ¥ A 3 (passive avoidance performance) < %3to] H7l3k Ayl ofg g}

Zz]_q_.47*54)
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Table 4. Memory test of various plant extract after repeated administration

plant F&& latency successful rate
vehicle 12+ 5 2/11
Zizyphi spinosi Semen 227 + 142 3/4
Polygalae Radix 138 = 122 3/6
Myrsticae Semen 198 + 52 3/6
Myrrha 136 £ 53 2/5
Liliopis Tuber 116 = 58 1/3
Loranthi Ramulus 100 = 52 1/4
Acori graminei Rhizoma 114 £ 63 1/4
Cnidii Rhizoma 21 £ 5 0/4
Platycodi Radix 9 + 35 1/4
Xanthoxyli Fructus 34 £ 15 1/4
Carthami Flos 20 £ 10 0/4
Angelicae Radix 54 + 21 1/4

Table 5. Memory test of various plant extract after singled administration

plant F& & latency successful rate
vehicle 12 £ 5 2/11
Polygalae Radix 227 + 122 3/4
Myrsticae Semen 238 + 114 3/4
Cnidii Rhizoma 294 + 105 3/4
Acori graminei Rhizoma 2383 + 63 2/3
Zizyphi spinosi Semen 230 = 141 3/4
Loranthi Ramulus 209 £ 68 1/4
Liliopis Tuber 226 + 78 1/3
Platycodi Radix 8 + 34 1/4
Xanthoxyli Fructus 161 £ 15 1/4
Carthami Flos 54 £ 10 0/4
Angelicae Radix 182 + 121 1/3
Myrrha 169 + 123 1/4
Rehmmaniae Raix 109 £ 65 1/3
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olf
o

SR A TR

R P B

%3k npel o] JSA LA TRAYIAS 7dE ZAFIHE A1)

%’4 ste] 1xp8 o2 Al A A% o7 muscarinl  acetylcholine receptor (M

ofr

o)

]

type), glutamate (NMDA; glycine binding site) receptor %
acetylcholinesterase (AChE) & =204 A|wje} 2 A0 #-do] = 7% o
EAEH(En, F&ADA vd Aad d Mg gss gt 23402

=g
IAY RS 283 FEAddS Sotol AN AeFEEcd uF 7

=
Adag ddrndz A3Ps Muscarind acetylcholine receptor

=

(M; type), glutamate (NMDA; glycine binding site) receptor %
acetylcholinesterase & =914 X uje} A AQ0 #AAo] = 2 FEAE
A(Ea, F&ADd dd Afjaass HdAAsted 2 ZA3 d (Coptidis
Rhizoma), 3}¥ (Phellodendri Cortex), W 3tA}d % (Hedyotis Herba), 7}AF
(Terminariae Fructus) 59 A A7} muscarin’d acetylcholine <& (M;
type)oll F3t=ES yehar gloen Ak (Dioscoreae  Rhizoma), A 7-AF
(Hoveniae Semen cum Fructus), #7] (Astragali Radix), 3%l (Armeniacae
Semen), A% (Huttuynia cordata), 2.7}3] (Acanthopanacis Cortex), 23]
(Aurantii nobilis Pericarpium), 434l (Phellinus linteus), FAF! (Amomi
Fructus), <13 (Artemisiae capillaris Herba), #% (Polyporus), Z}3F
(Agastachis Herba) ¥ AW F (Galli Stomachichum Corium) 59| A <FAj]o]
glutamate (NMDA; glycine binding site) & A ¢ @tz AdS AAsl=
g4 Hegdz Jd5S & 4 Jdrk =, 3: (Coptidis Rhizoma), 39
(Phellodendri Cortex), 24 (Evodiae Fructus), = (Myrrha), ®#=2}
(Arecae Semen), $3F(Piperis nigri Fructus) %©°] acetylcholinesterase
(AChE)el diate] Aslass veblaz dsol A=A 3 mouseE 2
ZE22 583} =3]9 A% (Passive avoidance performance) 2 3}

Al ej gt
2 BEgz sdgqH 8% £ AAs ANasS AAste] B A Az

ot

Ql(&ZE{, Zizyphi spinosi Semen), 9 A (#&, Polygalae Radix), %71 (A
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ik, Myrsticae Semen), =9 (Myrrha), W% (Liliopis Tuber), 4714
(Loranthi Ramulus), 1% (Acori graminei Rhizoma), & (Cnidii
Rhizoma), 274 (##E, Platycodi Radix) 59 A Eo] 53 A A]7]53 |
MNAETE BAFa das & F AT

A=gh vpef 7ol Al %

type), glutamate (NMDA; glycine binding site) receptor % AChE

u°1'
o
=

A8 © & muscarinX] acetylcholine receptor (M;

(acetylcholinesterase) & =914 2|wjet A A1 #A#o] v+ 74F FEAE
A(EA, F&AD digh Asfjay 2 Ast"dass AN 439 8% &5
S Y de BIFAELS ¥ (Coptidis Rhizoma), &% (Phellodendri
Cortex), &4 (Evodiae Fructus) 9 A$E Asltaies tFE dA AF9
ofRbH Aol A AFAR R Aol FrtE FERERA BFAATAN el

o

E,oolet 2 AFH W EeHrbERol obd FEAY (EEIAdd)S
A

r
0,
B
N
ofr
=
S
fol
olr
Lo,
Y,
%
i)
i)
=2
o
rlr
Iz
ol
N
2
-
oX,
4
oo
]
4
%0,
rlr
2

, Polygalae Radix), %7

(A&7, Myrsticae Semen), =9 (Myrrha), %% (Liliopis Tuber) 5 $%

A9 (EIPANLS BH ANV AREE A4 A
AGAW L Tl ZH 5 AF A4S HAe 5Ho

RS 1
B HAg FHASA A&ttt dFHE 5 AT

MNAES(S8)E HAFE olfls 109959 A58 944 v&= st

&

of d FE3 HAA UlsAd 2A) 23 (AW, AW-2)8 =Essler

© A7 2¥3E 5sad SR (oFY FEEe drshe dA7E A

€ 2% F99E; digwls KR 2004-0026005 ZHLA 5 2004/4/06). &

E3AA (V158 2A) 2% (Au-1, An-2) & Bu ¢33 AV &

o] A= AW-2 AAe g A=S o] &3 14 AN FS dREUL
°

W HFHor FRAEA AEEHA 2 AEUUS AE Tl Utk

M (P%) : Aw-1 o AgAE AAA D QUYE BAAE

A
¢
o
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Faz, 90 A 95Tl A 54]

©

7

=

% 7H BRAA G 74

obgl 200 gol FHF 2 £

<A 1> o} 9

ol

X0

e

1o

]

a2 7
At g, obe] 200 goll ol &

80 g

328

2~
T

oj

i

%
gH

el

A
W

400 g
400 g
300 g
500 g
300 g

, <A 1>9]
600 g

300 g
300 g
300 g
300 g
300 g
300 g

20 g
300 g

A -2

A
)
T

_w_mo

Bt

o

600 g
300 g
300 g
300 g
300 g

FAl Al o] 74

20 g
300 g
40 g

H
Ar-1

kel

[Table 6] =
© w2}

_w_mo

of

1250 g B AW¥-2 800 g& 72 Az

40 g

Al

of
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A3 =

WA 20 g9 FAAHE 2+1CoNA 12A1HS F712 ¥ 2Hsta, 797
Al ith Ak Aol B3 ALRE A EA A
© 39 o] &3l F ARl AbEsk e 3la] A, 2] AFL
2 6utEly FAsR o, ZF Ads 8 AE 9 odege FoqFzAL 3§
A 200 YeEpdAnh FAH ez AEa 1 9 20 A 1A A

S FEAA HE FEAS 10 mgke =& 100 mg/kge] &
13] 9547 A4 FoAstla, A 14174 6oll= AW-1 2 A
AA e FHEEES 5% EQ 80(Tween 80, 2%

= A
o o], AlzinkAbel] %9l i @%ﬁ 1929 g g% W oy

=

o
>
e
Y
QL
E)
%
N
i
2
fr
>,
(o,
i,
m
1y
o
3
g
4.
j)
o
@
o
=
H‘
)—l
[\
w
"
o
[
K

stol=zotad, AlviAhE 10 mg/ke§ %4 ”7]9} 22 wyoer Folst

R, SANET 2 AYTS 5% EY 805 10 m/ATke A A7k 2 W
e}

Hog Fostdth
[ Table 7}
ATt NEEALE: ANEgd | e Fo
1 ol9] FEE T 10 mg/kg Foq
2 oLy FEE T5Y 100 mg/kg o
3 AW-1 THET+EL 10 mg/kg 5
4 AW-1 FHEIL+EY 100 mg/kg 5
5 AW-2 FHEU+EL 10 mg/ke =
6 AW-2 sHEL+EL 100 mg/kg Fo]
Sz | EY 10 mg/kg o
A ZE | B (Tacrine) 10 mg/ke =
R Ed 10 mg/kg H| 7o
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Foeavage #2230 AE v AXFI(PACS-30, 2EM 2 JiEFUE

o1, 35 (learning) & 2 (testing) O 7 o] Al atsi T},

Fig 7. o}¥] & %2 E3AA 4dW-1 £ d1¥-29 FFAX

~
off
=
[
ol
)

a) 350 b 60

Latency(sec)
Successful rate(%)

Water Free Tacrin FAL FAH CML CMH SIL  SIH Water  Free Tacrin FAL FAH CML CMH SIL  SIH
Gl N ES N
CML AW-1 $5FE  +o &8 &5 10mg/kg
CMH AW-1 5FEZT + 8259 100mg/kg
SIL AW-2 gFFEYE 1o B & F 10mg/kg
SIH AW-2 gFFEYE 1o B & F 100mg/kg
FAL I FEE FFH +oHEFEY 10mg/kg
FAH N FEE w% o gg o 100mg/kg
W ater E R +o] Bt & &
Free E Qg Fo
Tac ) Z ok A (Tacrine) +ol & 2 F o 10mg/kg

o] & Al ¥l (memory acquisition test)S E3}¢]
AFZE B2 & WA ofFE & Wow HAVF=H A+ AlZH(latency)S
7zt AlgT H2 Ao g F- o Ald Hlste] 79 HAIE A9
5 AxZ st AA7|E9 MAHAEHE HrkskAh

=
gaA e FAY(ree e 49 AYETEE
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o

A7k (latency)e] 150% ALE®E iz
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EREER

S

seEd Ao v

=

pu—

o
wjr

B

fi%e)

7
Njo

=

A
ZS|

=
L

Z(10 mg/kg, 100 mg/kg)ol wal Fol &= o

)

o
ﬁo

o)
|

o

-
o

L
w3

Ll
latency 7} ol &&& Fo
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=
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=
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6.

7}

HEAA AH-2 Fo & AT AdHdG=LdE] sHEE

E kg

¥ 94 (cortex), @7} (hippocampus) Z M ZA| (striatum: basal

ganglia) s el A acetylcholine 3 ZtZE 7te|Zolwl 5 o2 AddEd=de WF
< HP g Ase A g Ao DI Aol A olv oY RuE
Sotol & ded vk Ak obHA HT o=FglolA oW AHEEEEl
=S4 Zye) Ty g A d=A dtos RS Aol Iy
Hlz 9o I A3} dopamine? #Aol wE parkinson #3eo] ¥ sfnf
F ol A€ acetylcholine Fo] FHAgte] wel =X w5 dAeho] FHER
APl gt FHES B 72345 Edz 2 Fdo] Hol 7t 9o
U olA & o5 g whatelal Qe AFANER wWol HuHa e AF
olth, et} o]e} Po] REHoRE M7 AutdH ATANES Busu gl
© @7ER BF oA R FAs e FE2 =904 AW 5 HY
A Agte] s Aty Yt E HFT o= RooAY AAAGELAE
< B AT A Bes v FEor fA ook gtk o] Ent Al
BAG=HY FFARAE P T aQlor Fa gk oy d A7
stoll =E3AAAA4 7P 37 Hojd HFAA AW-2 Fof F HE A
Mgk 5 oA, alint 2 AxAGTES 44 Hsto ols 7 FelddA A

AEzdo Feists dolr it

1) Al 2 77

Dopamine HCl (DA), 3,4-dihydroxyphenyl acetic acid (DOPAC),
homovanilic acid (HVA), 5-hydroxyindole acetic acid (5-HIAA), serotonin
creatinine sulfate (5-HT), isoproterenol HCI (ISP), GA, GABA, @
—aminobutyric acid(BABA), 2-mercaptoethanol(2-ME), sodium octyl sulfate
(SOS), choline chloride (CH), acetylcholine chloride (ACh) %2 Sigma
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Chemical Co. (St. Louis, MO, U.S.A), noradrenaline HCl (NA)= Tokyo
Kasei Co. (Tokyo, Japan), o-phthalaldehyde (OPA)+= Fluka Chemie AG
(Buchs, Switzerland)Z2%€ 22t Fgdste] A&k Citric  acid,
tetrasodium ethylenediamine tetraacetate (Na4EDTA), sodium acetate,
polyethylene glycol 400 (PEG400), W&&(MeOH) 52 U9 EFA &S,
28 33 FH4E AHEEt. HPLC systeme ShimadzuAl LC-10AD H =
¢ SILI0A  #AeFsd7iz 7Asslal,  #=E71= HPAR HP1049A
Programmable ECDE A}-83} %1t}

o AbsA B3 AR A AFHAstEs sidd AdFEES 10%
Tween 80 &A1zl F
Az gzt A
s wjd 134 791k

g/kg §o2 475l et

ox
Ak
1>
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=
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5
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rlr
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14
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o
2
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o
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3) AlmxEA B 24

(1) =49 &

o gtg Fof 1A Fo] AFH HE Microwave irradiator (TMW-6402C,
Muromachi, Japan)el 45 kW9 dlUAE 14 27t =FAA ¥ = &429 7]
s AAAN F A9, dinp, AxAE FAEE fHs] FA
ry icedellAl #1082 FAAA -T0°Col| Hastdrt EA - =4S
el el ]

Ultrasonic Homogenizer 4710 (Cole Parmer Co., Chicago, U.S.A.)& 2-3%%
Z2 o] s wald wi7zbA 3 wEA skl 4 °ColM 16,000 rpm .2 10

= = =]
At

(o
g

ne
oo

= 10] la—z_] tubeoﬂ o]%/g—‘ﬂ]. HEgFaHs o

=
B QAR AEe ARon B
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(2) catecholamine® % indolef <] &4
A&l 10pes A3 HPLCA F9iste] Z48ksivh. WhHEEad= ISP,
IA4o 2 Elipse XDB-C18 (2.1x150mm) Z#, o|F42Z 10 mM citric
acid, 0.13 mM Na;EDTA, 058 mM SOSE ¥3h= 35 mM 2439 (pH
34) 1 MeOH = 84:16 (v/v)& Abg3at9ar o549 4% 04 ml/min, 29
25 30 °C, AeFY7 25 4 °CE stdd. A7|ststE71e AFe
2 glassy carbon electrodes AF8-3F%aL, &/9dst2d5S 7I£2o2 085 V7}

Hw% 24

(3) GABA % GA<] &4

Al el OPARES S 7hato] 3] 4 § Al5dy OPARESHS &
S 5 PEGA00S thAl 7hete] 412 9 10 plE HPLCel F9iste] &
A5kt WEEFE2 2 BABA, 243422 NovaPak C18 (3.9x150mm) Z

#, o]E4o® 01 mM NaEDTAE X3stE 01M QikgkE<l @ MeOH =
55:45(v/v) (pH 3.8)% °l-&3tA L o574 %52 0.8 ml/min, 299 2%+
30 °C, AEFH71e x4 °CE St A7sEAdE7e] dFo=
glassy carbon electrodeE AF83}%3, 2/H32d58 7|£2=2 07 V71 &

=% 2gsg.

(4) Acetylcholine ¥ Choline 2] #4]

Azl 10 pe AS A HPLCO Fste] EAedth Wiisesd=
ethylhomocholine, A= ACH-3 (3x150 mm) Z#Hel SPR (enzyme
reactor) & AZA3I AL olFAHORE tetramethylammonium chloride 0.5 mM,
1-octanesulfonic acid sodium salt 2.0 mM, 0.005% MB reagentZ 3-3}=
pH 8 IFFAE AFEsE L ol 54 %2 035 ml/min, 292 3

CE gttt A7zt =719 Aoz e

4
e Agsgd, e/9eATE NFoR 03 VI HES 2gsar

k1
rr

a1
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B+ xe FAson, AT ot
Student®] t-test= 33t} Pg}o] 0.050]3+el Ao

L, Pgto] 0.01018t¢l A= Wz A8+

EEAA Aw-2 Fo
AHegct. =3 =HaA
FEHolE Y ol &
F-elol A Wl =S
olg] 3 129} 1A K= Hpe} o] opaE =
o= diH A, sl
FAA Aw-2 o xia]?d]/ﬂ‘— slA g
fFAekal vk 53] 50mg/mlE *
A2 ol ofAEZFA A
Toll A simel MzA A T %‘@?Eﬂr
st Al w29 AP s dute] %o
A (B0mg/ml) YERG I A ZzA oA &= 50mg/ml A 2]

ATt whebA EgAA AH-2 = ¥

o ZAe) FFe Be wEE FAA

AzAS BE

_Y‘i

rlr

oF 4= 9
=

CES Rt 8%

fuls
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Table 8. The neurotransmitter (acetylcholine and choline) level in mouse
brain after administration of Silver-2.
acetylcholine choline ch/ach
Cortex EtOH 1.93 + 0.29 3.80 + 0.63 2.07 £ 047
Saline 232 = 0.14 3.83 £ 0.64 3.00 £ 0.98
Silver-2 25(+al-m) 1.31 £ 0.32 413 £ 0.64 799 £ 355
Silver-2 50(+al-m) 3.15 £ 0.37 220 £ 0.64 0.72 £ 0.06
Hippocampus [EtOH 2.35 = 0.02 429 £ 1.17 1.83 £ 049
Saline 287 + 0.21 276 £ 0.30 1.13 £ 0.26
Silver-2 25(+al-m) 283 £ 0.16 270 £ 0.65 1.00 = 0.26
Silver-2 50(+al-m) 3.08 £ 0.23 1.95 + 0.18 0.63 £ 0.05
Striatum  [EtOH 596 £ 0.71 478 £ 1.23 0.78 £ 0.13
Saline 6.64 £ 057 3.28 + 0.21 0.55 + 0.08
Silver-2 25(+al-m) 6.66 £ 0.62 478 £ 0.81 0.76 £ 0.14
Silver-2 50(+al-m) 747 £ 0.86 251 = 0.11 0.35 = 0.03
N (1Y)
Acetylcholipe dvach
8
H il .
S e
E E S0
Z z
2
0 Q00
Cortex: Hippocarpus Striatum Cartex: Hppocnps Sritum

Mice were administered silver-2 (25, 50 mg/kg, p.o.) for seven consecutive days and
ethanol was injected 30 min after last treatment of drugs in individual animal groups.
The control animals were given 5% Tween without drug for seven consecutive days
and treated with EtOH. mice were sacrificed on microwave applicator after 1 h after
administration of EtOH. Saline group was administered with saline without any further
treatments. Values represent the meantS.E.M. of 3-12 mice in ug/g tissue. *** p<0.01,

#x p<0.05 and

* p<0.1 when compared with control (EtOH).
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9, EANREY Wsge deEs 19 2 EdNFEe de 4%
AgEAsdhe 99 F2 Azde @l st Aew moth webg
AzA ) 2 el ZolEAY AR msve] A B4 gt
Wostesgel el fek agelA i vhsh o] mstule] fHae

of HET R 4A l Zol5n 9ge o & Utk Wy B

AdFFA = s

A A2 Ao Aee degs Aga By =9nl o] SSHE &
T Ak =g m=uvie] 322 DOPAC(dp)e] a2 dets A9
Ae & ARy 49E H5g F 7 AT o= ovtE E3e] o
AL EbE ATl E AAE] HegE ZoR dddEt AEAH R A
27 =979 turnoverE W2/ oA Z=unly =iyl o]elo] BRI
9243 HPPEs FANATE AR Asd

Table 9. The neurotransmitter (dopamine and DOPAC) level in mouse brain
after administration of Silver-2.

da(dopamine) dp(dopac) dp/da

Cortex EtOH 0.71 = 0.19 0.08 = 0.01 0.12 £ 0.01

Saline 0.78 + 0.08 0.19 + 0.03 0.26 £ 0.04

Silver-2 25(+al-m) 0.78 + 0.09 0.22 + 0.02 0.29 £ 0.03

Silver-2 50(+al-m) 0.88 + 0.22 0.23 = 0.02 0.40 £ 0.08

Hippocampus |[EtOH 0.41 + 0.08 0.18 = 0.03 043 £ 0.11

Saline 0.15 + 0.04 0.14 + 0.03 1.27 + 0.38

Silver-2 25(+al-m) 0.25 + 0.15 0.15 = 0.04 159 = 0.76

Silver-2 50(+al-m) 0.10 + 0.02 0.21 + 0.02 252 + 063

Striatum  |EtOH 7.38 + 0.13 042 + 0.01 0.06 £ 0.00

Saline 855 + 0.48 0.86 = 0.07 0.10 £ 0.01

Silver-2 25(+al-m) 810 + 0.52 0.73 + 0.06 0.09 £ 0.00

Silver-2 50(+al-m) 8.06 + 0.42 0.70 = 0.04 0.09 £ 0.00
AzEU] g oletevt A2ld 49 cortexoll A FF3] S7HES
o Ak BEFAA A2 AT AZELY sE5E FE3] FoF
£ Aow vehtbn gk svhlAs oABE AP AREUS] o] A
T AzANAE S FAAE o & AT W BgAA Au-2 AT
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=
R
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lo
=
M
o
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TR Yy s 2AFoEN AR e AoR
At EFAA AW -2 AFH(cortex) T AzA A ol gh&el os] =o}
A AREUS] 4& LHFA o, drtds Yol s =351
ol 4%, vlFEE R FFFE S Po] AREUOR st thEbe
7% Aol fad Ao Andr

Table 10. The neurotransmitter (serotonin and HIAA) level in mouse brain

after administration of Silver-2.

hiaa ht(serotonin) hiaa/ht

Cortex EtOH 0.23 + 0.05 1.86 + 0.04 0.55 + 0.17
Saline 0.19 = 0.01 0.44 + 0.07 0.10 £ 0.00

Silver-2 25(+al-m) 0.28 + 0.01 0.70 + 0.04 041 + 0.04

Silver-2 50(+al-m) 0.28 + 0.03 0.76 =+ 0.04 0.38 = 0.04
Hippocampus [EtOH 0.48 + 0.04 0.60 = 0.02 0.80 = 0.05
Saline 0.82 £ 0.05 1.01 + 0.06 0.82 + 0.06

Silver-2 25(+al-m) 0.66 + 0.03 1.00 + 0.06 0.67 = 0.06

Silver-2 50(+al-m) 0.81 + 0.10 093 + 0.04 0.87 = 0.07

Striatum  |EtOH 0.37 + 0.03 0.84 + 0.07 0.44 = 0.00
Saline 0.36 £ 0.02 056 = 0.02 0.65 = 0.02

Silver-2 25(+al-m) 0.32 + 0.02 0.61 + 0.02 0.53 = 0.02

Silver-2 50(+al-m) 0.36 = 0.03 0.64 + 0.03 0.57 = 0.03




FFEMOEE v nF wWEA turnoverA 7= WHH R} EsbAlAl AW
-2 AT e A=3] A O 2 turnoverE A7 Ytk
wetA] EAA AW -2% FFEMOEGIAMIE Ao ZA A 2l

BAAYEA GABAR <3 e o4, W4, £4, v % NMDA

“glutamate7} A 5o} J1ol e s e] AsEm el vk 3
o]

+ black-oute] A7 @4 a3 SFEOIEVF YUF ®wo] WEH o A7
AZF Bt TR E=E A 52 FH3] 24T F US Aoz AlREY

Table 11. The neurotransmitter (Glutamate and GABA) level in mouse brain
after administration of Silver-2.

Glu GA(GABA) GA/Glu
(glutamate)

Cortex EtOH 1.46 + 0.09 0.20 £ 0.06 0.14 = 0.03
Saline 2.23 £ 0.09 0.15 £ 0.01 0.07 £ 0.00

Silver-2 25(+al-m) 2.14 £ 0.05 0.16 = 0.01 0.08 £ 0.01

Silver-2 50(+al-m) 197 + 0.13 0.15 £ 0.01 0.08 + 0.00
Hippocampus [EtOH 1.31 + 0.13 0.18 £ 0.02 0.14 = 0.01
Saline 2.04 = 0.02 0.16 £ 0.01 0.08 £ 0.00

Silver-2 25(+al-m) 1.99 + 0.06 0.15 £ 0.01 0.07 £ 0.00

Silver-2 50(+al-m) 2.07 £ 0.08 0.17 £ 0.01 0.08 + 0.00

Striatum  [EtOH 1.28 + 0.01 0.23 + 0.02 0.18 £ 0.01
Saline 1.73 £ 0.11 0.21 £ 0.01 0.11 £ 0.00

Silver-2 25(+al-m) 1.89 + 0.06 0.19 £ 0.01 0.10 £ 0.01

Silver-2 50(+al-m) 1.87 + 0.05 0.23 £ 0.00 0.12 + 0.00
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3L 165 + 5 TeollA 10~1537F 22+ HAs & &fste] fFantas Azl
ok o] FautgS HA oA AxH ofY FEE EE oy EF FEE
ol AM-27F 1 - 10%2 F7kd &9 (1.1 - 11.2 % %) oF 30% WA 1
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Table 12. 33} 4] 3E 9]

-

54

otk
I

Sensory attribute

Definition

A A =L R

33} 9k Original fresh
Yukwa aroma

71&38F QOily aroma

o)
A (Color uniformity)
XA
Surface roughness
7 3} = Expansion

g (FH)

Original Yukwa flavor

Oily flavor

Az (gs]= Bh

7

4 = (Hardness)

of2kol2t &k (Crispness)

A

27+ (adhesiveness)

H 1k (Feelings in mouth
after swallow)

Degree of original fresh sour
aroma of Yukwa

Degree of fresh oily aroma

Degree of color uniformity on the surface

Degree of uneveness on the
surface

Degree of expansion of Yukwa

Degree of original Yukwa flavor

Degree of oily flavor

Force required to the first bite
through

Degree of something firm but easily broken
with pleasing ear and fresh sense

Force required to remove sample from molars

Degree of residual feelings in the mouth after
swallow
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Sample No.: Date: Name:

I Order (g, WAl 2 AAM%)
1) 33 zH2 4 FE Original fresh Yukwa aroma (sour aroma)
Y o s e ) ) 0 i e e e

o - upm Yot n% o xS

2) 71E¥% Oily aroma
o o e e 0 i e e e
o9y Yy aE 2 Wegt
II. Appearance (2] %)
1) Color uniformity (#722] T+dA)
Y o e ) 0 i e e )
91w Yoy uE g0 Rt
2) Surface roughness (FEWe] A HA%)
] ] e e ) e e s e

o $rpm ey Ymo nE £t 9%}
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3) Expansion (3} %)
0 e ] e 2 e e E e
t t t t t

o Lpm g uE g0 SRt

III. Flavor (&7] 2 Zn])

1) Original Yukwa flavor (3}}3F)

E == E o= n—n—n—n—m
r r

A $rpm Yy BE et e
2) Oily flavor

R ] 0 ) e 2 o B e
A $rpm Yy BE et e

IV. Texture (A&7

1) Hardness (%43 A %)

M R e I = I = I
T

4 moy 2 F4 4}
2) Crispness (3= gh ofatolalst A w)
o[ —{s0 [0} —|so—{sn | {0 || so}—|sw | —{w

CESE L Ymy BE F7 o $-% ot
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3) Adhesiveness (&%)

Lo —[zof—{so}—sa | {ss ] —[so}—{ro | —{sn || w] s
t t t t
o) $-Lpm ) Ymy uE 2t w9}
4) 8k (F3)
Lo —[zof—{so}—sa | {ss ] —[so}—{ro | —{sn || w] s
t t t t

DESSE L mct e %} w-9-%

4

Fig 8. #5734 (V12% ZADE
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