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SUMMARY
(FE8FE)

We isolated Lactobacillus brevis K-1 as a probiotic fermentable for Artemisia princeps var
Ssajuarissuk (AP) from cabbage Kimchi.

Essential oil-excluded Artemisia princeps  var Ssajuarissuk (AP) was fermented with
Lactobacillus brevis K-1 and the anti-inflammatory effects of AP and fermented AP (FAP)
on lipopolysaccharide (LPS)-induced inflammatory response in peritoneal macrophages were
investigated. AP and FAP inhibited LPS-induced TNF-a, IL-18, COX-2, iNOS and COX-2
expression, as well as NF-xB activation. AP and FAP also reduced ear thickness,
inflammatory cytokine (TNF-a JIL-1B and IL-6) expression and NF-xB activation with
12-O-tetradecanoylphorbol-13-acetate (TPA) induced dermatitis in mice. Furthermore, AP
and FAP also reduced exudate volume, cell number, protein amount, inflammatory cytokines
(TNF-a, IL-1B and IL-6) expression and NF-xB activation in carrageenan-induced air
pouch inflammation in mice. The inhibitory effects of FAP were more potent than those of
non-fermented AP. Based on these findings, we propose that FAP can improve
inflammatory diseases, such as dermatitis, by inhibiting the NF-kB pathway.

AP and FAP also inhibited IgE-induced passive cutaneous anaphylaxis (PCA) reaction as
well as compound 48/80- or histamine-induced scratching behavior in mice. AP and FAP
also inhibited proinflammatory cytokines, IL-18, IL-6 and TNF-a in
lipopolysaccharide-induced RAW?264.7 cells as well as COX-2 and INOS expression. These
agents also inhibited NF-xB activation. The inhibitory effects of FAP were more potent
than those of AP.

The anti—scratching behavioral effect of essential oil and phytol isolated from Artemisia
princeps Pamp (AP, family Asteraceae), which is widely used in traditional medicine for
inflammatory diseases, was investigated in vivo. Treatment of mice with AP essential oil
(APEO) and phytol inhibited histamine- and compound 48/80-induced scratching behaviors.
The antiscratching behavioral effects of APEO and phytol are in proportion to their
vascular permeability—inhibitory effects. These agents also inhibited the level of allergic
cytokines, IL-4 and TNF-a, and the activation of transcription factors, NF-kB and c-jun
(AP-1), in histamine-treated skin tissues. Based on these results, APEO and phytol may
improve scratching behavior in skin by inhibiting the expression of allergic cytokines via
the regulation of NF-xB and AP-1 activation.

Based on these findings, FAP may improve allergic diseases.



CONTENTS

G-

Development of valuable material and Atopy products with fermentation from

Artemisia princeps

Chapter 1. Outline of reseatcch ----------------—--—-—\— oo 13
Chapter 2. Research Status -----———————--"--"-"--- 17
Part 1. Situation of international research ---------—————--—-—-------——— 17
Part 2. Situation of national research -----------——-—---—-------—— 18

Chapter 3. Contents and results of research achievement ——————-----—-————————————— 21
Part 1. The ultimate goal of research and development —————-—————---——"-—————————— 21
Part 2. The contents and results of research and development ————-———---—----—-— 22

1. Establishment of oil extraction method of Artemisia princeps in Ganghwa —————-— 22

2. Establishment of pre-treatment with fermentation from fresh and dried of Artemisia

princeps in Ganghwa ————————————————————————————— - 20
3. Analysis of the active ingredient of residual products - ———-—-—-——--—--—"--——-—- 26
4. Antimicrobial activity evaluation of pathogens of Artemisia princeps extract ———- 33
0. Antiallergic effect from disjunct of Artemisia princeps essential oil ————-———---—- 36

6. The best selection of optimum Mugwort—fermentable lactic acid bacteria in skin

diseases ————————— = - 39
7. Separation of the new metabolite from Mugwort-fermentable ———————--———-——— 42
8. Alteration of the active ingredient after fermentation of residual products ——————- 43
9. Antioxidant effect of residual products ------------------ -\ 43
10. Antiallergic effect of mugwort water extract with and without fermentation ———- 44
11. Skin toxicity by Draize method -~--——————"---"-"""""""""""-— 54

12. Acute toxicity evaluation of mugwort water extract with and without fermentation

13. Antidiarrheal and gastrointestinal transpotation effect of mugwort residues with and

without fermentation ~-------———-—-—-------—-"""""—————————————————————————— o8
14. Development of functional cosmetics ingredient from Mugwort—fermentable ———- 60
15. Application of functional cosmetics from Mugwort—-fermentable ~——-—————————- 61
16. Evaluation of stability test to build a prototype —————-——-—-——"—"--—-———————— 64

_9_



17. A clinical trial of sensitive skin ———————-———""""—""—"—-—————— 65

18. Construction for the mass production system of Mugwort-fermentable ———-————- 67

19. Development Planning of new product ——————————————————————————————————— 68
Chapter 4. Ratio of achievement ratio and contribution related to research —————————--—- 70
Chapter 5. Achievement of research and its application plan ———-————-——==———=——————~ 73
Part 1. Planning of commercialization, industrialize ——————-———====—==——=————————- 73
Part 2. Achievement of research ————-——-———————————————————————————————————— 73
1. Patent ~————--—----—-—-———————— - 73

2. Thesis —————————————————— - 73

3. Application plan ———————————————————— 74

4. over-achieve ————————————— - 74

5. development of human resources ———————————————————————————— 75

Chapter 6. Information of international biotechnology collected during the present research76

Chapter 7. References --------------------------------- - -\ -\ -\ -\ -\ -/ "/ """~ 77

_10_



7
"

[l

QAFALIA L] TR oo 3

A1 A

17

L i

G o

s

-2 7=

A 2 A

il

i
i

i

= 917]
7]

A1 A
A 2 A
A3 A

B e 18

il

i

9K e 19

s

T A7t -9 vlesid deld A4

P28 Ul B AT oo ]

TN

A 3 A

A1 Ay HE

A 24 AP g B B~ )

L 3k A

“%
)

ot
w

St

11. DraizeH el 9

3

3

1719

S

WALe) RAER A

} FHE QRI ———mmmmmmmmmmeme————= 60

67

e

==

AA
P - 8

i3

18, A% As US4

19. A1A)3

A 714

hoa
T

AL A} R AFBE AT - 73

A5 A

11



73

P - T3
St 7

B o g
L =1

A 2 A AFAL BIHEY AT —mmmmmm

4 AVEPA T —mm - T4

5. VB FAH AT o T

7)) B TG

& 9] 1} 3

i3

At oA =3

A6 2

el

Y

o
ol

e

A7 E

_12_



b = L 0 (R R )

M 1¥

o

~
Nio

o
4

stel ol

5

WeE du= A

Ea

B

el

o
Hlo

To M

x
o
T

o
B
=
ol
e

S 2A Hi= FAtEe] dE A o

s

5

Fa14

5

o] A& 100% &&

gol v F7hsta

Mol wha dul2o) )

g o]

7hetal A4

=
[}

I} AEY AT

94

73
lew 1980 &dl 7] 27t 19w Rke] §louk 20001 th o

A FA

W

= g 29)el a-topos

o} & 3] (Atopy)

Ak,

g

s

-

A7

o)

=

(Ig E, immunoglobulin E )

el 27)4H 9, obiEs 3]

A
H

ks

-

i

il

3
T

al

=]

5

=
o

I
=

A 1209
H

.

=

7<]—3‘_7_X]-

(e}

=

Pt (%

B

[s)

o Ay

H

3] 2.7+

)

o) gon TN

Ly
[€]

B A B4 %7]’, CDZS%%ZSﬂ', CD8

obizx| ]

=
e

3wl 06 obEy wRGlom W 437

S
31,466™ 2. = '961d 11,3247 o] ¥

Aoy o fobe] 18% A7t obEy] 35 el Ade

el e

IL-4,1L-5 4]
52%F 7

i3
-

1.

i lon 2004 7]

[«

=

<]

7}
oF(174A)

=

A

v 5383 2007.5) thukg2 g

7t > F7] > grtg g oz o
o

} Eosinophilia, 9772 #}

Py
= 0
&

Bl
RJE!

7]:
oj 1 o]

=
T
o
WES

-

=

Suppresor 72, Th2el ]
=)

IgE 4

<

o
A4r
g

K

B
o

ﬁo
W

o A o] &
— 13 —

=3

k13

A

5)
5)

3} 214 o)

=

[s)

1 7]

[e]
1l

ol

1.

.

s

<
<

o)
2

3
=



zHoz A

-

e, WA

)

237 "oy f-32 H(eupatilin) 3 H

st}

2

=

sHoz AN
)

7l
£

2 obizw A% ol

R

3|

A&
L

Az

1.

A9 (jaceosidin)
O

of h

o
7]

.
al

A} A

il

B
pad

£9pt 5

54 9o 9

el

< 200 o]

=
[}

s

5

H
2 AE FHEAY ofED MAAE
=

=
=]

w
gyl
B
R

—_—

o}
T}

0

i)

Z e H o]

179}

i3

Ay gl o

A=

Sk
(eupatilin) ¥ AA 2. Al W (jaceosidin) el th

1;H?'5

A A 2o

&8t

ujo
oot

A 8
o=z <A
A= At

o] A3

1T ol

3|

=13

PsbdE A5 )

LA

\

= o

Al

K
v

1 AFR}

3
T

5an gtk =

3ok,

°©

2

3
=

3 Bl TNl

=1
[¢]

7]

Q

Y

A Ao st gk A AR oA o Al

A

9459

FAL REell Euj2 2833l

PAY E7Fel A 29 ol &R AMES

G

o] Ltz H 7|

P
alo
el
o

w
Ui

] 8

7

o=z FIh7t

o a7)%

i
o

el
_—

tf 2y RR A3

e A g

_14_



5
R~ R~
ﬁﬂmﬂmMﬂ_/leMﬁMﬂr. .
o 3 el
gﬂwmﬂ?mmﬂ ﬂomooﬁ%éq
H o Ne i g w ol = Mno X
:uoW ],ulo = <X oJAIA] o) &
= LLﬂ]C&I oHoW]od KW o)
nmﬁn_Lu]ﬂdawrooge Wﬁﬂbhoﬁoﬂbﬁﬁ = < Ik o o
- T o N sRph BB ﬂ@ﬁyah Sl
%o P s e T o L ol S R o oy I =
= B i Z oo oor B o o el B o TR T o
L wmm ﬂdﬁ = o o} ol of T 0 ok = ITHREN = of Ar ) o D &loW] ey
SR WS < g ) B s LR ¥ oo e T iy e
R~ T . K s %m:%oyﬁx oM - 4 F ol o R i o
%ﬂM 4Wg% j @ﬂﬂ.h&% %gﬂ_d%f T s [, 2TE
0 . - 1 T U. mmAﬂ A — T ot <
%ﬂ%mw%}ﬁmn aa%.@%@ﬂ o AT@@T %ﬂ_dw wqag};
- dy % 2R oy g = 0 B R U ol T = % B o ) do oF = o
e I o L P o T Xy < o SRCE O
mﬁlu%ofqo_%%z oﬁhmg%wﬁm@& ﬂ_ﬂ%xno%ﬁ oF g K = oo
ﬂo%ﬁox = _,Hoﬂe_ﬂ%aLH} ﬂﬁﬁxam T = O g}ﬂmu %!
o I ﬂmﬂmﬂﬁ. T ﬁﬂ. " = mg%%,; - = SN % d
L R 1%%%ﬂgw j;;;; o 5 R
Fitgresy E° IS ity Fad TR
ﬁlonMHTMdI&IE ﬂLuemtnmoLfﬁ Emﬁﬂ@.m =) _EMMM# ﬂdﬂﬂUquoE
= rC wh = o Mﬂ ) N n,moE =) ojy 2 s 0#, o T % T T W oo Jjo
mawm o QN L.U]yl ULOWJHL ,AJElhwr A ) —_~ — \m.w,o|1r_g
= mmeﬂﬂlnmﬁ xojlgﬁog_ <) ﬂHTHmeﬁﬂ wmleo Eﬂ/lan_-
,‘UﬂOLfﬂ/ﬁfoﬂEe@E ]E:ﬂmgéelowu = EW.E ,UF ﬂo‘_,o|‘urm Uﬂ\mlmmm]ﬂg
%ﬂr.&%%mgﬁ% %1&»&%% . 1%2muiﬂ%§r J.mﬂwxnﬂ _%meh@o%
ﬂ%ﬂam%ﬂ% war.ovmo%mkﬂr _ﬂw@.%ov%%g i i 1m|mm117ro
A¢ﬂﬂumo.mo,ulj_fumo HOMMLEMV_H.NJ%I.MO»MM ﬂ;ﬂﬂﬁﬂuﬂ%ﬂe ﬂoﬂwﬂﬁ Mﬂ]vﬂ;lrlﬁj&ﬁzoﬂl
K- —_— ) < Ve - ! -] ~
Eﬂ_olxxo s 1 %ﬂﬂu@@?ﬂ mE_MTﬂMT-J%; o Eﬁuoﬁ ﬁT&lﬂaﬁwm
xﬂﬁﬂ%}ﬁdw ﬂﬂamfgm@g S =¥z 9 B g
ﬂmaﬂ_gﬂxﬂl qxrﬂr.yeuyﬂg %iﬂﬂﬂa%ﬂn Al e %%i@g
my .wﬁgiﬂo ﬂ]ﬂﬂu%m_&ﬁ@ Eoﬁulﬂzoﬂu _%o_sﬂr ﬂﬂ»oﬁ &
LT e T = Moo T 2 W cre 2 i
Aol W2 R %%?%i%%% "ok o w T L oo T B B
O A T T o bl oy S oo % KR up Ao oy, 2T T = o T8 )
P HTO»JEH ﬂﬂr_%_imtﬂmai ﬂﬂﬂnﬁ_gﬂﬂ %Wﬂ Moo L
O‘Mﬂmﬂ ﬂ;l:i \./‘Llﬂ 7E\LI1_|O# DE&O;@MN :i% oI R ﬂﬂﬁEEﬁﬂoSL
oﬂdﬂ R ﬂuumﬁ, oo ]}ovmﬂ}ﬁl oTﬁTﬂﬂr A= F
Eéﬂarsﬂﬂg E%%&ﬂ%ﬂm G N I T O H;Tﬂkﬂ
HT%@E%HT&% e M_g.x é@ﬂ%,@@ FEY = = = & P
HTﬂvlmEe B To o Zo @ﬂwﬁﬁ.xﬂﬂot ;uﬂmu_ﬂ 71@izMM 5 o ol e Nio JJJ S Wﬁﬂ@c
ﬂooTLfm.TﬂoﬁL,qj_f W@MM.E < LEH_,_AHMNH__E ﬂomnﬁa_g.ﬂm_ ~ Wﬂ&ouru_ﬂe MTuﬁEEMA_I,q_Zo
R TN ﬂﬁ;iwom Jx%manoogao mﬁlme Mo =% X
M %V@ﬂm Dy moorae oy ﬂ]mrﬂn Of%ﬁxﬂr.fr
oﬂroﬁ?%%ﬂw ugiwu_”%xd. o T o M Mr.gomﬂo«vﬁﬂl
Lt UE &o or ,NJ o# o UE ﬂe ~ Eo E vi EL ﬂ,]m_ﬁ ﬂ.o o ﬂo — HT
%%ﬂﬂmﬁ@_,ﬁos o X F R x.&ouufwz
o\ALﬂymOJ|\mE \m_ﬂ ~ ‘)LAI m &
gllied ﬂmﬁm@aﬂ ﬂﬂ%ﬂm.md.
< = Yo Woﬂﬂlzmmur
oo
= E 4T

L ©
= e
2 ¥ (eupatilin)

[e]
A

- 15 -

ot

2

o)
=

7] &-o]



es

2%E FvAY.
13, obz el

o
G

Ly
[€]

K

AL
;OO

AL

7 2

obizs Alepe) 7%

-
1.

=
A

]

7

o
o
ojy
W
+

,ﬂl

_16_



] & an

B

al
=

s}
=

98k A 7mA Aol

=

o =
O =

= obizs] 95l A

Al ©
-

el 71a7)
Se %

M 23

K

Tox

AL AE 2007.3.)

o1

o] FZ -zl

&2 2

al
=

A7l

o A

e s

2l Ke)

il
[e)

L

gtal flow thrjed ¥ 7

5

7}

=

[s)

i

=

A =~ ZRI(SWISSLINE)
ul

En

b ooy Bl TN

R4

/\61 5

O 20029 wF A Uiste] FEATR ofE FFA FhAjelA

O oleg o} - 2 Z(CHICCO)AF

—
o

7h A

=

-4 (Lactobacillus

&4

5

gy ow oleyl

B} e

5

=]
|24 79 A= 8 (MimyX Cream)o] W] 2AH Zo]

el o
R A

1.

ke
o/

9l

afo] A3}

5

ERE

FolEd g w5 AaA )
A

R4

[€]
=13
=

T

o
a

[}
=

=

Q

J

°f

q

-
=

=

1-:
DNA
A B A 2 FDACA 59
paracasei)

O 20054 w2 AE]HALe olEdA I

O 2002
O 20054

e
B

=
o
] ~
N | b~
-~ | o
S
BE nh
il —
o | X
X gy
_,10_« or
or
=
T
©
(o
b
g
Gy
o' N I
= K|
w78
< —
o)
=
el
X
Gy
o
~
=)
i)
—_
0

_17_




3] A} HAHE FRAE i = 4 (2007)
e HFE] A (7)) wnbEl A 2| B A 100994
&5 & M) o wil= 2 5 A 901
zo ol (Z @) ZF 2 LA Aol ¢
Hhek ey of v} A FEE
vholvio] sefoH(Z ) o] u}o] 2254kl

Al 2d Slizleid d%

T obEw SAE ARERE
A FANR olEy HAE ARTFRE AR AX 49500) 0% dolA 5uelel me] of
231 9131 20079 1,200 b

A AP Qi OBy ABAE FE F4E A7)V A ARAE] HEEH =
dAoz F2HR] AmA] o] At Ak ow ofEy dFY ARE o= Fo B
of wket g, WEEW, daXE % Vg wHeR g ¢ Jlow AREdhE of =l
upel ZE ol A, o AepiA, HMAAAA, FAAsoR FEL o A AR AL
Ve ABAE L RO|EA G FB| LAY FE oFH G413 fxke] Ay WAgqAAE
ARG & d
7] dE ABAEe] @] FAgS HastehH otky T4 x7] Vidw @A e
T dow feo] Hold AMze Fe(ddxdeEd)s /sty A% s =HEo] sl
g ookel A AAA oz Elkd] FRFolr)
O BRWUYgs - o oty A T M =2 daeS AXEa doey AgF A= F
HEdA, G, g8

a3k Al N, STt & g le AR WUEAeE A, A
L.
=

Hgk wjAl g AlsE A

_18_



A 7 H oA7dke] &

N 20 g z4-8 o] g3l s wh=
F3lofE S EA T 2" - o) E faEo] AldF
] ] . oFg] Qo] oo 2ESe dR=

AE T ofth | & ofy &4 AHE By 2 T4 WA 276 Felamoes s
ofro] 3o} ghAl A A gk &3t ol & oAH 7)1 5A
Qg o o zaz o
O =Tl AFAF 9 A #Ast
e A AR .
=] =
Tz (20061 7
s} 8% o} 3k} 3% 7 ] (2007)
=] 3FE:1,30021 9 TR T F2007)
o} E 3] /o 2] X 1,200 oFe) Al - (2007)
3| A} HYy= FaE mj| = <4 (2007)
(F)u) o} E Al gato] = 300
REiERe R YN o9 olEyA nAEH FEE 1009
53 A o ol 22 ] 33 A} e 300191
Hpo] ¢ AH E & w2 BSASM 2091 ¢
off 7 v &t -] v =
FAkvle] o ©lBU o} & e H I 1 fj 18391 ¢
o A

LI

A3 d A ATIE w2 VeNEd A A8k A A

A5 glom A}
A% ohut). olEy] A%

S 2 A BAAY olEs] AmA Fob: wld AT $7 obd AHRHA

A EelE EUE MEE vE, RS AATE FHOR B ARG e A7
A E ow] #7142 AzAL )
ke

)
Shesie] wsIAe WA sk 474
o,

- A
AmAe] A% FAgo] YR wol Ag



MR BF obzy] A3

hoa
T

AR ohEw A3

aHE

9 AR

T T Foket S5tE el As o

K

el

L]

olE3 A4 SOD

= Eg:l_‘:
T o

7]

-

R

o

oln] 5385 FA(LHA
-2l A 2HA]

-
1.

el

s

FATE

_20_



MNQLZHTQ
LV it
@MEEW m@wm%mﬂﬁ Jl
;ow_lwm|7 g RR K =
= ko= o By % W T
R %ﬂrE o 5 L wr il o Jxlqom o] =
. T - oy TF Mulﬂxl maz
.qw%ﬂ_g i A} G e 4
ey TR C I T oF T o
TR o T o< L FT T o m o :
‘OIEL H.f‘l_lL.E bo O,.ﬁ o) —_ O&O — Of ﬂ‘l
5 N2 gl TIT™ oo T X Mo 2
mm%_iﬂ/r;% 7MT.W%N|§ x_.ﬂ&uu]ﬂlu G B
@%mo_gﬂ I Wﬂurww_ﬂ <
& or Af wE B e T
HTwXE o EL‘_VIO% LI%HT éE.#o7,ALﬂ TOWOC
@_aoarﬂmm A Aok @ o g O
R TR PREE I _
] _ ARSI S mo X S B o
,.ml,lue s mp © ,w.LME.# hry iy
0 ﬁ%lemﬂm_M,A ) B Nlo 14 — . m° ©
of X o 7 = iﬂﬂﬂr ok w2 o ol
TR EH%O@E% s OE® X 5
P o W %_,oaﬁ_g%ﬂ@r ™ o B X =
s L 7 o T ) = o B o 9 3 ~
o N W a0 LoW o Xy X Mo o T &
Wﬁ — }Lo‘m. ;oox ]E.Eﬂ;l ,ul,Ll
Wos e B W bR OBK O R o N
Z.#O _ .6L E.E :i — N =) ﬂﬂ Owﬂ L.E iy ‘_Ir,Vi‘._ X O,.ﬁ L._mv 1o°
W%Nﬁg% Wommﬂ%@aﬂ G O Ty ©
o G S < o 5T SRR (RN <
T 4T Ewmo P T b T F o
B & B i = X w R T o
o W= 5 o= MR o = < o
o ST R A ) T woow M9 & T
—_ 7];0 @. XOLP,I —_ —_ At
= "X m T o M%M%%ow mﬁxﬂwﬂwg 4
T —_ i X Q T ul
ll OWMX‘_@H\WE \WE EﬁL\.lﬂ_l&l O%Mrvfoﬂwrbmm ﬂMTMOC
3 M%Mﬂ@ iWkEHW%% M%%%Wﬂ _ 7
hl —_ 0}‘|~\|1 ul
%AL%.M]T.@ ﬂzﬁoﬂﬁﬂ%m o ulwmw o B
w T 5 N N B R N
— %o X = = T o B Mg HX o B H i
ﬂﬂog; Boof X C- oo T i3
T Wy E Womx g w g o~ MR gy O g
= om o o o R go o © T P o o i
R ) 2w Ly TEanwl B
e %E;ﬂﬂh & do © b, R o of
e )aegd.%Q N
A @mogaﬂwﬂ T
A &

5t

5

e B

XN

o)

RS

2 A

- 21 -

°l flm = O}qu T
4d AT AL FA ol
IS . ©



2 3t

ol
=~

AT v&

A 2 A

-

I

1=l

1. 78k A

ok

N

ojy

ojy

-
=

A AR

Fig. 1.

MS

t o™ oven &&=

G

Varian  GC3800,

AL

kst GC

)=
74

o] & 3t}

GC-MSE

=] [e)
e

T}

0

oF

fveel

=
=

VEF-5MS

o
i
oF

bz
T}

3

X

o}
chIl

o
- A

Saturn 12002.= Column

70CeA 1

Folut.

F ol split ratios 115002 &

200C= 3

T =
‘19:,_1‘1__

248, injector

ke
T

Injection volume

_22_



o
O
~

24 o

§

FA 2k

o

el

Table 1. ARAEE 2 U] GC/MS (1) &: 100C)
quantity(%)

No. Rt. components Txf oxf
1 10.34 alpha—pinene 0.40 0.70
2 10.48 alpha—thujene 0.13 0.32
3 11.89 camphene 0.36 0.52
4 13.61 beta—pinene 0.52 0.79
5 14.20 sabinene 0.17 0.64
6 16.87 alpha—terpinene 0.53 0.43
7 17.77 limonene 0.01(tr.) 0.01(tr.)
8 18.21 beta—phellandrene 0.01(tr.) 0.01(tr.)
9 18.48 1,8—cineole 70.00 62.60
10 19.97 gamma-terpinene 0.97 0.98
11 21.08 para—cymene 2.44 1.81
12 21.72 alpha—terpinolene 0.18 0.16
13 29.20 1-octen—-3-ol 0.55 1.46
14 30.00 trans—sabinene hydrate 6.97 12.41
15 32.26 camphor 0.13 0.16
16 33.55 cis—sabinenehydrate 3.65 4.31
17 3413 cis—p—menthen—1-ol 0.51 0.30
18 34.87 bornyl acetate 0.01(tr.) 0.15
19 35.62 beta—caryophyllene 0.01(tr.) 0.19
20 35.72 terpinene—4-ol 3.37 2.26
21 36.73 cis—p—2—-menthen—1-ol 0.25 0.01(tr.)
22 37.83 cis—verbenol 0.27 0.39
23 38.43 delta—terpineol 0.42 0.48
24 38.75 trans—verbenol 0.73 0.79
25 38.93 bisabolene 0.18 0.29
26 39.38 alpha—terpineol 2.70 3.74
27 39.63 borneol 3.32 3.05
28 40.40 valencene 0.52 0.42
29 49.89 caryophlleneoxide 0.46 0.13
30 55.32 eugenol 0.24 0.42

others 0.03 0.10

TOTAL 100 100
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Table 2. AR 9919 GC/MS (&v =: 110TC)
quantity(%)
No. Rt. components
1 X} 2Xt

1 10.36 alpha—pinene 1.23 1.20
2 10.51 alpha—thujene 0.48 0.53
3 12.03 camphene 0.86 0.82
4 13.75 beta—pinene 1.14 1.13
5 14.30 sabinene 0.01(tr.) 0.88
6 14.47 verbenene 0.01(tr.) 0.14
7 14.71 2,4(10)-thujadien 0.01(tr.) 0.01(tr.)
8 16.15 myrcene 0.01(tr.) 0.01(tr.)
9 16.96 alpha—terpinene 1.92 1.94
10 16.28 phellandrene 0.01(tr.) 0.01
11 17.85 limonene 0.01(tr.) 0.01
12 18.67 1,8—cineole 37.19 34.90
13 19.28 2—pentylfuran 0.01(tr.) 0.01(tr.)
14 20.05 gamma-terpinene 3.13 3.20
15 20.22 ocimene 0.01(tr.) 0.01(tr.)
16 20.40 amylethylketone 0.01(tr.) 0.01(tr.)
17 21.15 para—cymene 3.99 2.92
18 21.75 alpha—terpinolene 0.75 0.73
19 23.26 cis—3—hexenyl acetate 0.01(tr.) 0.01(tr.)
20 26.98 yomogialcohol 0.22 0.13
21 28.61 p—alpha—dimethylstyrene 0.01(tr.) 0.01(tr.)
22 28.85 filifolone 0.01(tr.) 0.01(tr.)
23 29.22 1-octen—-3-ol 0.82 1.27
24 30.03 trans—sabinene hydrate 2.86 6.22
25 31.26 alpha—copaene 0.24 0.17
26 31.62 artemisiaalcohol 0.23 0.54
27 31.82 chrysanthenone 0.37 0.65
28 32.27 camphor 0.17 0.17
29 32.39 beta—bourbonene 0.01(tr.) 0.01(tr.)
30 33.58 cis—sabinene hydrate 2.06 3.08
31 34.15 cis—p—menthen—1-ol 0.64 0.71
32 34.88 bornyl acetate 0.44 0.38
33 35.71 beta—caryophyllene 3.00 2.06
34 35.78 terpinene—4-ol 410 5.10
35 36.75 cis—p—2—-menthen—1-ol 0.50 0.45
36 37.84 cis—verbenol 0.48 0.67
37 38.06 trans—betafarnesene 0.64 0.35
38 38.46 delta—terpineol 1.16 0.99
39 38.49 alpha—humulene 0.01(tr.) 0.01(tr.)
40 38.98 bisabolene 0.86 0.84
41 39.45 alpha—terpineol 4.58 5.34
42 39.69 borneol 511 5.61
43 40.03 germacrene D 2.36 0.92
44 40.47 valencene 1.65 1.70
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0.01(tr.)

0.19
0.4

bicyclogermacrene

40.92
41 24
41 71

45
46
47
48
49
50
51

0.32
0.01
0.18
3.16
0.52
2.56
0.17

trans—p—Menth—1-en—3-o0l
delta—cadinene
|-carveol

0.15
0.17
2.76
0.51
1.72
0.2

44 34
49.92
54.24
55.33

56.67

caryophlleneoxide
(+)spathulenol

eugenol

carvacrol

52

7.32

10.72
100

others

100

TOTAL
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Table 3. Inhibitory effect of fermented Artermisia princeps on histamine - induced scratching

behavior in mice

Inhibition (%)

Dose (mg/kg)

Agents

Normal control (vehicle alone)

Control

15.2+3.3

50

18.8%6.1

50

38.1£6.5

50

30.0+5.8

20

01.2+£14.7

50
20

32.7£7.0

50

28.517.0

20

04.61£12.2

50

81.8+£7.1
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Machine
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Injection Volume = 2 ulL
Solvent @ Water — 0.1 % F.A + ACN - 0.1 % F.A
- MS condition

Ion Source : ESI(+) mode

Fragmentor : 150

SRM Mode : 345.1 (eupatilin), 331 (jaceosidin)

MRM Mode : eupatilin (m/z = 329.8, 313.8, 286.8)
jaceosidin (m/z = 315.8, 272.8, 245)

Gas Temp. @ 320TC

Gas Flow @ 12 L/min

Capillary Volt. : 4000 V

U AsiAb AR Sk W eupatilin ¥ jaceosidin®] $F#RE-A

Falefd AH 4FQ & E5FF, & TOWANEEFF, T57]57F S 255, AL 70%
et FEF-& ZHZF EtOH + pyrdin 0.1 uL =<9 € 1000 ppme e &40 A3t 4
Mo Agzel gk FE2EY FEEZFS table 49 2T}

Table 4. 743+ AApre: 2Zudle] e 2380 ok
k&

70 - EtOH 44

H20 28
SD 70-EtOH 41
SD - H20 25.9

t}. LC-MS/MS-& o] 83k eupatilin®} jaceosidin®] MRM %71 4.
OCH; OCH3
OCHj3 OH
OH (0] OH (o}
OCH3 OCH3
OH (o] OH (o]
(1) Eupatuilin (2) Jaceosidin

Fig. 2. eupatilin(1)3} jaceosidin(2)9] +34.
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Eupatoilin®} jaceosidin®] T3*2]2 Fig. 23 7221 flavone H42] Tx-& Holx FgEo|t} u}b
2}A, IM+H]Z &4 %= EIS(+) mode® A3}t

2}. Eupatilin®] Product ion&<l @ MRMZ*ZA &<l

LC-MS/MSE S43 A3 m/z7} 345.19) eupatiling product ions =433 M

gyt en, MRMe 4% 23 fig. 29k o] chromatogram= 95 4 U3tk

AU *’Ffﬂ THHOE dad ods 1}‘*%'&‘% Zﬂﬁ"’:/\]ﬂ AR 500g &
Z

ARSI o) E}E‘—O]‘: *é:‘i‘roﬂ“ g g37F de F39E H(eupatilin)d WS
o] F 2 o] =3

Beps A% FAkEoA £5 FRUS
- o

=2 9 Y
F4 95 22Uyl we FEeATh A% £gae] f5 AR &

ol Alse] A

%10 B [+ESI TIC Product lon Frag=150,0% CID@35,0 (+ = +) Eup-pm-0001,d
5541 1

454

3.5

254

1.5

0.5

s 1 15 EF £5 % g5 4 45 f g5 & s 7 75 & &5 0§ @5 0 1ds 1 s 1k 1ds
Counts vs, Acquisition Time {min}

¥10# [+ESI Product lon (6,777 min) Frag=150,0v CID@35,0 (345,1000 =3 #+) Eup-pm-0001,d
124 168,900

1.054 328,3000

0.4 13,9000

138,8000 26,9000 28,5000

0.2+ 11,7000

0154 MJ
014
D‘DE_ A_AJL_MI.A AJ[.JL T il A JLJL )‘M L *

a0 100 1o 1d0 130 ko 10 160 170 180 180 200 2lo 2o 250 2d0 250 zfo 2z 280 280 3o sfo sdo a0 sho sf0 ao
Counts vs. Mass-to-Charge {msz)

TFig. 3. Eupatilin® chromatogram¥ Product ions.
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v}, Jaceosidin®] Product ion¥<]l ¥ MRMZ7 &2l
LC-MS/MS % =43t A3 m/z7} 331.0%] jaceosiding product ions A3 MRM Z71-S
ol MRM-2 A48} fig. 43 79| chromatograms 95 4 AU

%10 2 [+ESI TIC MR Frag=138.0% CID@+*+ (+ - +) Jas-mrm-0001.d
1 1

8.5+
&
7.54
74
B.54

mE s 3 2’5 ] B ] a5 g 55 [ B 7S 5 85 § g5 1o 1ds 1 1ts 12 1ds
Counts vs, Acquisition Time {min}

*x10 B [+ESI Product lon ¢6,015 min} Frag=150,0% CID@35,0 (331,0000 -> #+) J4S-pim-0001,d

a4 15,8000

167.9000

272,8000

2450000
00,9000

158,9000
111,5000

i 189.7000 216.1000
b z85.1000 z87.2000
] :
o Al ol | WL T A b | L

a0 100 1do 120 130 140 1%0 160 170 160 140 280 zio0 220 zho zdn 250 =260 =vo 280 2do0 sdo slo 320 a0 sdo aSo seo
Counts vs. Mass—to-Charge {m/z)

Fig. 4. Jaceosidin® chromatogram¥} Product ions.

Table 4. Eupatilin®] 2} F&4Rd gHgFn|

IEH Eupatilin

peak area 18341

70-EtOH %2 Img & &% 094 %
peak area 452
H20 o
FEE Img T 0.01 %

peak area 19453

SD 70-EtOH
E Img T &% 1.00 %

4
o

SD peak area 1698
70-H20

E Img B & 0.07 %

4
o
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Table 5. Jaceosidin®]

%Fo] eupatilin®]

Jaceosidin
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I

170

3791
0.13 %

peak area
peak area
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0.008 %
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froal
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N
N

4505

peak area

SD 70-EtOH
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e

froal
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Ak 7EsE ARARES &) HPLC &4

Fig. 8. ¥ #%&( 51Brix )

Table 5. 43} ApAPEE AW ke FEE9 &

ol

= jaceosidin(%) eupatilin(%)

N e-E&FE=-95% ( 65Brix ) 0.36% 0.44%
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& F%&( 51Brix ) 0.01% 0.11%

-
He.

>

2 A3t Jaceosidin 3 Eupatilin A2 ¥4 Z3} Et-OH(95%) F+&==9°] U= AS

of. 43} of% FEES FRTE
Zetofe] fE AEE AIEE AMEE F JEE FAdEE A FE vRE gysidt
Zaors FE2EY FELvEE e 2
Caail FET (%)
JACEOSIDIN 0.005
EUPATILIN 0.01

Table 6. 78k F=2E9 FaF

] 71%% AH ) 20mg/kgs FOIEAL WuTh S0mg/ke =, 0.02%F Folsty
& Myt 0.06%% tgle W t e TS yEblgo] Hardnl ¢lth(Shin et al., SCI
= A

)

o}
<k,

Effect of Fermented Lactic Acid Bacteria on Antiallergic Effect of Artemisia
princeps Pamp..Journal of Microbiology and Biotecnhnology,2006.) 743}of&ro] F3E-o] A ¢
jaceosidin®] &S FA FEEY BF FEIeH A AR YA g FAHES F
ZE°] 0.15% H%ﬂi AbsE Aoz s, & FEEAE 0.008%% 0.02%= w-§ 4L
Aoz AndY FEFS A2 FAEAT o8 VE2E A #R% vE= AAAd
0.005%, 3@ 0.019%= A A3} Th.

4. AP FEE ] frafdel e FeA Hot

b AbApESs oAl e de] HRE T

AR RS Aol AMatel] thek gardEe =A 3}‘)}\3} Al &t Staphylococcus aureus,
Escherichia coli, Lactobacillus acidophilus, Bifidobacterium breueO] th A SRS A E o
£ 34 A (Muller-Hinton for S. aureus and E. coli, GAM for L. acidophilus and B.
breve)el Z7]4(MH vwjA]) & 7] 2 (GAM wj#)oZ 1739 vwjdste] H7taksich

(1) WAt (Escherichia coli)o| ™3t 3+ &3}
AR RS RlE 9} 95% ¢E FEFEF LS At EHEH = ‘%E}H%X] v oy, o

vz o]l & AQl FHR I ZzdAd

UL e Apxbekesala ) o} /\}X}‘ﬂg% A fEg w5 %_@E:% 108] 348 A-gel= A

o] &) glsint
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E-1 E-1/10

Fig. 8. Antimicrobial activity of essential oil Artemisia sp against Escherchia coli. E-1, original
solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia sp containing
agent for Chlorhexidine Gluconate 0.05%; 3, Essential oil fraction of Artemisia sp; 4. 95%
Ethanol fraction of Artemisia sp.

(2) X9 (Staphylococcus aureusi)ol| 3k 3kt &3}

AR QJE 9F 95% 4EFEE YL XA ] dEl e E s Yehd R EdT 2y,
AnkA ol gt Al FFEAk =

e ey

g B

€1 S-1/10
Fig. 9. Antimicrobial activity of essential oil Artemisia sp against Staphylococcus aureus.
E-1, original solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia
sp containing agent for Chlorhexidine Gluconate 0.05% ; 3, Essential oil fraction of Artemisia
sp; 4. 95% Ethanol fraction of Artemisia sp; 4. 95% Ethanol fraction of Artemisia sp.

(3) &AMt (Lactobacillus acidophilus)ol w3k &4 &3}
AbApEeE B 9} 959 L EFZHE O Aabyto| ths] FrHS veRRAET 2E Y, AR



G L-1/10 Gil-1

Fig. 10. Antimicrobial activity of essential oil Artemisia sp against Lactobacillus acidophilus.
E-1, original solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia
sp containing agent for Chlorhexidine Gluconate 0.05% ; 3, Essential oil fraction of Artemisia

sp; 4. 95% Ethanol fraction of Artemisia sp; 4. 95% Ethanol fraction of Artemisia sp.

(4) At (Bifidobacterium breve)ol w3l 34t &3}

AbApreE QB 9 95% X ZFHER IS Lactobacillus acidophilus©| thal dvF=& JER A%
vl oy, AR LA e} AR AGREe S et ey, Azt
EA9] Agol= Az 100 oA Fpet e S vy a2y, AR AFEEL

= €
dHoll A oFgk Fare s 10v] 3|4 RollM = Fato] gk

Fig. 11. Antimicrobial activity of essential oil Artemisia sp against Bifidobacterium breve. E-1,
original solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia sp
containing agent for Chlorhexidine Gluconate 0.05% ; 3, Essential oil fraction of Artemisia sp;
4. 95% Ethanol fraction of Artemisia sp; 4. 95% Ethanol fraction of Artemisia sp.

AR FE2Y oM el Ty WA duAQl g FREASREAY
e AwA WP, TEATRH LS FeFl FFAHol Aow B9, LRI



G 110-1/10

[e] )= i]
MBI |
7} FE FEHE I} ofZo| A F-u]dk cupatilin ¥ jaceosidin®] e A &}

Table 7. Inhibitory effects of eupatilin and jaceosidin on the passive cutaneous

anaphylaxis reaction induced in mice by IgE.

Inhibition (%)
Agent ( Do/ske )
me/xg D.o. Lp
5 48 + 7 a
Eupatilin 10 % + 8 69 + 12b
50 43 +7° e
5 50 + 12a
Jaceosidin 10 41 + & 67 +7hb
50 59 + ¢
Azelastine 10 76 + 6° 87 + &

abed Ttoms with the same letters in each column were not significantly different.

¢ Not determined.

The passive cutaneous anaphylaxis reaction in mice was induced by an intradermal injection of anti-DNP-HSA.
Tested agents were orally or intraperitoneally administered 60 minutes prior to the challenge with DNP-HSA
antigen.

The amounts of extravasated Evan blue in the dorsal skin (1 x 1 cm) of the control stimulated with the IgE-antigen

complex and vehicletreated groups were 25 £ 3 and 11 £ 2ng, respectively.
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Values are expressed as the means £ S.D. (n=b).

OF&: FZHLE Wl of&ol A F-g 3l eypatilin ¥ jaceosidine] €¥H % NF-kBe &3
AskAal, goftd Al AT HE v EeE ohks e a9t Qo

G A4 2 wEe gUed mi
Table 8. Inhibitory effect of Artemisia princeps essential oil (APEQO) and phytol

histamine-induced scratching behavior and vascular permeability in mice.

12

Inhibition (%)

Agent ( Do/ske )
Me/Ke Scratching behavior Vascular permeability

APEO 5 54+11 34+15
(essential oil) 10 6012 56+10
5 5118 4247

Phytol
10 6917 62£15
Azelastine 10 88+4 73+11

s 3| ~Ello R FE3 4~9

F23 HEL grelastine® vl d wkE 7}
[e]

(A) B)
500 500
# #
T
400 | al 400 | il "
Lo = 2 f
E = I
S 300 E 300 }
= k =)
= R
L 200 I 200
|—
100 100
0 r ' r r ' 0 .
NOR CON AP5 AP10 PT5 PT10 NOR CON AP5 AP10 PT5 PT10
(9))
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p-p635 —_ W — S ——

P65 — — — — . —

p-c-jun W st S

Ciun  ——— ——————

NOR CON AP5S AP10 PT5 PT10

Fig. 12. Inhibitory effects of AP and phytol on the protein expressions of TNF-a (a) and IL-4
(b) and their transcription factors NF-kB and c—Jun (c) in histamine-induced mouse skin
tissues. TNF-a and IL-4 were assayed by ELISA and NF-xB and c-Jun by immunoblot
analysis. AP, phytol and azelastine were orally administered to mice: NOR, normal group;
CON, control treated with histamine alone; AP5, 5 mg/kg APEO with histamine; AP10, 10
mg/kg APEO with histamine; P5, 5 mg/kg phytol with histamine; P10, 10 mg/kg phytol with
histamine; AZ10, 10 mg/kg azelastine with histamine. Mean * SD (n=6). * Items with the
same letter were not significantly different (p<0.05).

¢} ¥ &S histamineo] 93] ¥ ioo 2l AF A IL-49F TNF-a gAHs A3
, TNF-a¢ &&-8 243l p—p6b ¥ IL-49 23S 243 p-c-jun’ GA% A}

o &

Hood

200

=
L
(=]

Number of scratching

CON | AZ Ph',rtUI!Ph';toli AME | AFE | BR BR EC EC

Fig. 13. Inhibitory effect of Artemisia princeps essential oil (AFAF2%:), phytol, borneol (BR)
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and eucaliptol (EC) on compound 48/80-induced scratching behavior in mice.

Compound 48/802.% H=3F A9 3 AF oA HE, AAEE ARE3E, Boreol, eucaliptol

& A dojel 4@ ANEAE 1L,

. % A%

Photomicrographs (Hematoxyline-eosin stain) of the mouse skin induced by
histamine.
Artemisia princeps (AP) essential oil (AP) and phytol (PT)

Fig. 14. Anti—allergic effect of AP essential oil and phytol.

A9 3 FxAe Autsdd-oleNon 94 F ARl AR 2HFAY
]
1

g E3] boreol ¥ eucalyptol ¥ ¥ &2 azelastined} Wlwek whE 7Fsh
S ke FEAA A &R A a9E BHdow HARe IEL2
FEd Adrd AFHNA IL-49F TNF-a AR A5 o, TNF-a9

WHS ZARE ppss L IL-49] WAL 2ASHE pjunst AAHA. EF B sEuoR
FED Ao FREAL AEAU-clo0E A4 F ARAE & A4 A, AE ¥
2% 355 33 At

6. 913 AT] FAF AA FATFE AW

L farEe) s 9 e

a4, F9¢ @714 peptone BA A2 84ske] GAM EE MRS S Ae] o]

=
= w1 g Ao m vty Ay fFE thA] BL WA ol o]
2lslo] Feght) ofolA Aetupe #FE & WA ek starter® ARESCR
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AANE 2EutANA 287 Z Zola TSB(tryptic soy broth)ol @EA|7]aL, A5 42 MRS
Aol o] 2]gk T 48AIZF &k 37TTCeA A o= wjgste] Ague FEUES UHA
MRS KA wf=]ol o] 23l 2413t vjgstil AFFF IAMSS 493 A2 ts & A4

o] 4 G}, 72-120417F WIFEtaL, g Ho] FEafe] ARARAE B,

ki o} 7]

e daraol 1,0000 348k 5 oe MRS wiAle] o)A gk thg A8AIZF E<F 37TelA
FrlH oz u|%dsled Ay FE2YES YAl MRS A w] Ao o] 2 dlo] 2447 wl k&l ar
AfrasE AR S Ads] A2 ohs =l M datstar of 7)ol o] 2 gkt}. 72-1204) %k vl et
5, BS ol FE:ehel EATAT LA,

nEge wdel 10009 f4ste] HEAS MRS WAl o4 thg A8A% Feb 37Tl
A @71 ez wjgste] At 22U ES YA MRS A A o o] sk} 2443 wj ket
W ARRE WSS AT AL 0g Bl A4 ddskn oisle] o4 @k 72-12043 ¥
Foia, £ Yol FEee YEABAE 249y

(1) AAZRE §219 B8 - MRS broth #]XZ 107777 g 48te] MRS agar H]A o]
ol2gte} Aehte e FRU wel met 20F AW

(2) 9FomREH Fi47e ®g - MRS broth ¥ Bacillus A2 107742 3] 4] 5]
MRS % Bacillus agar WAl o] 23t Aepp2 FF5 FEZY B o 1055 AEE
(3) LFFoaRY Fabrel Eg - MRS broth 2 Bacillus Al <2 10° 74#] 34 5} 0]

MRS % Bacillus agar #A] ¢l o] 2 gte] Aehvp2 #F& F2Yo] o] we} 10 & AEF

o & wE fAkre] Al
g A3 F Ao A B sk A+ Lactobacillus brevis K-1 w3 7F 29 faAES o
EAAY AEASTS o7 #+FE Lactobacillus brevis K-1 (KCCM10968P 71 &) 4 th

aEAMd FolgAdEA 2 16S tDNAE

%
ol
-
a2 -

purification kit (Promega, USA)E ©
CRA CGA TGC G-3"(AEW=E 2), 93k 5'-CGT ATT CAC CGC GGC ATG-3" (X4 %
E AFE3Le] PCR [94 ColA 5 #; o] & 94 ColA 30 Z&(denaturation), 54 TolA 40 %
(annealing), ¥ 72 TollA 90 Z(extension)? 30 Alo]Z]& F33te] 1100 bpe) PCR AH=&
il o] & T-easy WH (Promega AF, W=r)ol #3H(ligation)Alzl $ JM 109 (Promega A}l
A A 3Htransformation)3F 3L t}. Positive clonedl| Al Z#FAv| =2 tpA] g8 o] T7, SP6
IZglo]HE o] g3le] AAEA ST GenBank homology search Blast systemol A &-& &)+
9] 16S rDNA®] M9 7]+ 48 A& viste #edFE A4
(1) Lactobacillus brevis K-1 2]

Boo n%

.

oft

A
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aPdA Fol8d 9 16S rRNA FdA A7 S B3 Lactobacillus brevis K-1
(KCCM10968P) = 54319t}
Oh) s A I, WA A,
Glucose, fructose, xylose, arabinose, maltose, lactoseS ©|-&3lo] A A
(t}) 16S rDNA ¥4 - DNA purification kit & o] &3] #FEZEE DNA & FF3}o,
16S rRNA #x}+e] ol EAste HEAo] & dA7IAdE d9& B4 o8 Aol PCR
primerE A Zste] PCR 3lo] A < tiv] ¢F 67% o ald3sli= 2719 PCR product & &
< 7 AAY PCR product 9 #HFEF2 LHFA<Q] agarose gel A7 Y& AFE3FAT o] =25
B 27 =2 zahfo] £53 2 A A3 sequencing & primerE o] &3}
sequencing 3t} o]F 2@l A AE dolHE EA%= TR 1Yl BLAST X271
HE AHESt] FEde AM4e
@O PCR & HX F&H9 x4
Promega A}F2] Wizard DNA Purification Kit & AF&
@ PCR amplification
Proofreading 7]s°] ¢+ TaKaRa A}e] Ex taq polymerase system3} Table 9]
primerE ¢]-&3l¢] PCR amplification & 53}
A 7 - 94T, Smin; 94C, 30 sec; 50T, 30sec; 72T 2min (total 25cycles); 72T,
8 min; 4C, store
@ Agarose gel elution
Qiagen A9 Qiaquick gel extraction kit & AFg3to] PCR At&S &%, AA g
@ Sequencing

Table 102] primer & ©|83}] sequencing

Table 9. 16s rRNA %8 PCR primer

primer A7IA<E
27f 5-AGAGTTTGATCCTGGCTCAG-3
1525R 5-AAAGGAGGTGATCCAGCC-3

Table 10. 16s TRNA sequencing & primer

primer A7IA<E
rd4l. 5-ACGGGCGGTGTGTACAAG-3
21 5-CCAGCAGCCGCGGTAATAG-3

(th) A3 - 889 bp 7| sequencing 2
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CCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAG
CGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTTAACCGGAGAAGTG
CATCGGAAACTGGGAGACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGG
TGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTAGTCTGTA
ACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAGTCC
ATGCCGTARACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCT
AACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATT
GACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAAC
CTTACCAGGTCTTGACATCTTCTGCCAATCTTAGAGATAAGACGTTCCCTTCGGGGAC
AGAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTTATTATCAGTTGCCAGCATTCAGTTGGGCACTCTGGT
GAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT
TATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGTAGCGAAGTCGTGA
GGCTAAGCTAATCTCTTAAAGCCGTTCTCAGTTCGGATTGTAGGCTGCATCTCGCCTA
CATGAAGTTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGT

: vl NIH BLAST search 23} - Lactobacillus brevis 2+2] identity—99.8%

Aookael e wUF At ARAIAE BATE

o,

2
e FE
o &

SEER-RE

1 2 3 45

Fig. 15. TLC of the residue of Artemisia princeps and its biotransformed one. (1: before

biotransformed, 275: after biotransformed)

. Lactobacillus brevis K-1(KCCM10968P 7)€t =F)o 9l&] AEH$ ¥ o] diterpenoid’} A=
- HAMA R EEE
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diterpenoid

- -
N ]
Fig. 16. T togr 0 1-fermented AP
FYOFTOrTS 22 2 | h

090626_2(CHCI3)

Orifice1 Vot Sweep: 15V
Acquired miz Range: 30.0..10000

41,3063

30 6505875

i “
=

1] \U 1" MMJA.JT )

Fig. 17. MS spectrum of biotransformants, diterpenoid isolated from K-1-fermented AP.

T T T
800 1000

K-1 759 w@o] o3 8482 Phytol A2 g Wl gloy Al=8 diAA7 &9l
HeloH (Fig. 16), A= MS 4 93] diterpenoid= Qdﬂcﬂﬂr (Fig. 17).

8. & FAl=o AEds & fFaAdw st

Wrgo o3 ddFeol &34 FiE H(eupatilin), VI HS7 o] HolW AALAH
(jaceosidin), a3 o] &}AE AFZYE (scopoletin)®] F+E&o] Z718HT. & FHEC
TR 570%, =59 5.27%, ethylacetate extract 0.43%9°| 2™ Lactobacillus brevis
K-1 AEd3% & F52& F =

o} 232 571%, 5555 5.0%, ethylacetate extract 0.7196°] 1t}
U2 32 9 (eupatilin), X}H]Si/\]‘q(]aceo&dm) 5 Z# € (scopoletin) ] & =Fo] T},

Table 8. Content of scopletin, jaceosidin and eupatilin in AP and F-AP.

Content (ug/mg)

Treatment Yield (%)
Scopoletin Eupatilin Jaceosidin

Artemisia princeps(AP) 5.70:0.9 6.20+0.52 0.68+0.18 0.69+0.50

Fermented Artemisia princeps (F-AP) 5.71£0.6 6.39£0.22 0.92+£0.39 0.96£0.31
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mau 110
may 110 6.678

scopoletin

90
6.670 20

scopoletin

70 70

50 50

30 30

9.367 55
jaceosidin . ga
10.438 jaceosidin

10.459
l euphatilin i)

euphatilin

0 5 10 15 20 0 2 4 6 8 10 12 14 16 18 20
min min

hefore fermentation after fermentation

Fig. 17. HPLC chromatogran of AP and F-AP

R AEAEE S54RSS fEAdR-S FuEdo] 068 ug/mgolA 092 ng/mgz A
A A EL 069 ng/mgol A 09602 ~aZH L 620 ng/megol A 6.39 yg/mg= =713t}

Table 8. DPPH radical scavengin effect of fermented Artemisia princeps

Treatment ICs0 (ug/ml)
Artemisia princeps(AP) 415
Fermented Artemisia princeps (F-AP) 38.2

=3 Aeded 59 LA 2 A 2 £4

RBL 2H3 AX¥E o]&3 g<dejx] &4 =4 - RBL-2H3 A ¥(Rat mast cell line)E 1%

fetal bovine serum¥ L-glutamine-s ¥ 33} Dubeccos’ modified Eagle’'s medium (DMEM)

& o]&ske] 37C, ol 3= 5% CO: incubatorel A ®iFetY, AAALE 2= AXE
0.

trypsintEDTA &5 Al&3}o] Bf/A]7]0 o] & &g, &435te] A3 A&t} RBL-2H3
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AEZE 24 wellel 217} 5x10° cell/well® 538 % monoclonal IgE 0.5pg/mlE 2ol 12471
incubatorol| A BIFA]F|HA A=FFAT. A EE 05mle] siraganian buffer (119mM  NaCl,
5mM KCl, 0.4mM MgCls, 25mM PIPES, 40mM NaOH, pH7.2)2 A oj& & 0.16ml siraganian
buffer (5.6mM glucose, ImM CaCl;, 0.1% BSAE H/HE Y& v 37ColA 1083t
incubatorell A Bl %Fslal, AR 0.04m0E 7FSE us 20 A3 o 0.02mle] antigen
DNP-BSA (dinitrophenol-bovine serum albumin) lpg/ml% 37ColA 1083 AXE 2431 A
71 Y5 2000rpmell Al 1023 94 23k, 0.025mee] Fsd-e 96 well2 A o37]9 0.1M
citrate buffer (pH 4.5)°] ImM p-nitrophenyl-N-acetyl-B-D-glucosaminide 0.025m{E 7}3k

S 37CoA 6087 vjEA 7] v 0.1M Naz:COs/NaHCOs 02m0E 7}sle] wh-s--2 AX A7l &
405nmeol 4] ELISA reader= 358 A3t A&AdS ALstart.

%%%% oL %E%%%%—& I[gEZ %3 RBL 2H3 cell €3¢ & ofF wgtor, wWge mE
Sl o

Table 9. Inhibitory effect of fermented Artemisia princeps water extract on degranulation of
RBL-2H3 cells induced by IgE ( Final concn, 50 pg/ml)

Treatment A 3l & (%)
Saline 0
Artemisia princeps(AP) 24+2
Fermented Artemisia princeps (F-AP) 22+3
Azelastine 845

U, carrageenan % 59 AH A FAFa
(1) 9572492 carrageenan % 9529 AFHAAMY FdF 234+ F59 air pouch
2] exudate volume, cell number % wlAe 2R FZy Mgl EFHEL L5 A5

fou, TEHFEE HFEE V& o 53 asE BT

(A)

-
.
o

=9

N
T
*

Exudates volume (ml)
[=] [=]
B o

Hﬂﬂ

CON AP30 AP60 FAP 30 FAPEGOD

B)
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Fig. 18. Effect of AP and FAP on volume (A), cell number (B) and protein content (C) in
exudates from the air pouches treated with carrageenan. The control group (CON)
received only vehicle before carrageenan injection. The samples (AP30, 30 mg/kg AP;
AP60, 60 mg/kg AP; FAP30, 30 mg/kg FAP; FAP60, 60 mg/kg FAP and IM, 10 mg/kg
indomethacin) were orally administered 1 h before the carrageenan injection. The animals
were sacrificed 12 h later, and exudates from each air pouch were collected. The
volume, the number of cells and protein amount in the exudates were assessed. Each

value is expressed as the mean = S.D. (n=6). *P < 0.05 vs. carrageenan-treated control.

(2) carrageenan % A=wd AF Aol dFA RolEFe TNF-a®t PGE2 3+dZ &3

A3 carrageenan®] & %% air pouchd]l F5AH Ao|EFIel TNF-a®t PGE2S & EF=
W R EFE2ES BT AAEIY oY, daRFEEo] FEE Hle ¢ 53 34E

AT,
Table 10. Effect of AP water extract and fermented AP water extracts on the Cell Count, PGE2
and TNF-a in Exudates from the Air Pouches induced by carrageenan. AP, F-AP.
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Treatment Cell count (x10°) PGE2 (ng/ml) TNF-a (ng/ml)

Saline 3.2+0.5 29+8 3.1+
Artemisia princeps(AP) 2.4+0.6 2146 2.2+
Fermented Artemisia
) . 2.2+0.3 185 1.9+
princeps (F-AP)
Indomethasin 1.6+0.3 67 2.8+

(3) AH carrageenane| 23] X% air poucholl €5/ MolEFS] TNF-a. IL-1beta,
IL-6, COX-2, iINOS9] =¥ H# 0]%5’4 AAFQIA]] NF-kBe] €431 & %“—?%iﬂr Rl
i

FERe BT gAstgoy, YASFEEC 25520 va o 2543 aRE 1Y
(A)
1.5
A TNF-a IL-1p IL-6
3 1
— -1 -
=
]
= o
E *
S 05 .
g * &
=]
U &
0
c 3IJ EDEDEDIM C 306030601IM C 30603060IM
“AP FAP AP FAP AP FAP
(mg/kg) (ma'kyg) (mg/kg)
(B)
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Carrageenan + +
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(mg/kg)

Fig. 19. Effect of AP and FAP on inflammatory mediators in exudates from air pouches
treated with carrageenan. The samples (IM, 10 mg/kg indomethacin) were orally
administered before the carrageenan injection. The carrageenan-treated control group (Co)
received only vehicle instead of samples. The animals were sacrificed 24 h later, and
exudates from each air pouch were collected. (A) The levels of TNF-q, IL-18 and IL-6 in
ear tissues were measured by ELISA analysis. (B) The expression levels of COX-2, iNOS,
ppb65, pb65 and B-actin were by immunoblot analysis. Each value is expressed as the
mean £ S.D. (n=6). *P < 0.05 compared with the control.

(4) LPSZE A=38F RAW264.7 cell®] FAF2 ¥

in vitroo] Al TAZ EHE Folsly] 93 A EAvimzdxE 2Eolste] LPSE dZS &
L3kl LPS®E A3 RAW264.7 cellol Al AFFEAF SaFE50 dEHEFE2S 257 9
S/ kol E71Ql TNF-a, ILlbeta, IL-65 <AIsISloH, WESR EFEFE0] 37t ¢33t
LPSZ A=3 RAW264.7 cellel X BRrFEdA SE354 daREFFES ZF INOS,
COX-29 a9 o598 AAFIAS] NF-kBe] @435 Ao, das E3EFw0] &
B}t SFEgt. 2y, o] FEEES RAW264.7 cellol thal cytotoxicitys YER A 29k

=
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(A)

Concentration (ng/ml)

IL-6

NCLC 10 20 10 20

AP FAP
(nvg/ml)

(B)
COX-2

" NCLC 10 20 10 20

AP FAP
(ug/mi)

" NCLC 10 20 10 20

AP FAP
(pg/mi)

INOS
p-p65.

P65

B-actin
LPS (100 nM) -

AP (ug/ml) - -
FAP (ug/ml) - - -

(®)
120

100 |} I Y

Viability (%)
8§ 8 8

N
[=]

NC LC
Fig. 20. Effects of AP and FAP on the

AP FAP

inflammatory mediators in LPS-stimulated

RAW264.7 cells. LPS+treated group (LC) received the vehicle alone instead of test agents.
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Normal control group (NC) received the vehicle alone instead of LPS and test agents. (A)
Effect on proinflammatory cytokines expression. After 20-h incubation with LPS in
absence or presence of AP or FAP (10 and 20 pM), TNF-a, IL-1B8 and IL-6 in the culture
medium was measured using ELISA kit. (B) Effect on COX-2 and iNOS expression and
NF-kB activation. These were measured by immunoblot analysis after incubation with LPS
in absence or presence of AP or FAP (10 and 20 ug/ml) for 20 h. Cytotoxicity of AP and
FAP (20 pg/ml) in the presence of LPS (100 ng/ml). (C) Cytotoxicity. Cell viability was
measured with crystal violet. Each value is expressed as the mean = S.D. (n=6). *P <

0.05 compared with the control.
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AP 0.05%

FAP 0.01% FAP 0.05% DEX 0.05%

Fig. 21. Effect of AP and FAP against TPA-induced ear dermatitis in mice. (A) The
increased ear thicknesses. It was measured 3 h after the final treatment with test
compounds (AP 0.01, 0.01% AP; AP0.05, 0.05% AP; FAP0.01, 0.01% FAP; FAPO0.05,
0.05% FAP and Dexa0.05, 0.05% dexamethasone). The normal control group (N) received
the vehicle alone. The TPA-treated control group (Con) received TPA and the vehicle.
(B) Histopathological photograph. Mouse ears were excised after the measurement of ear
thickness and stained with hematoxylinreosin. All values are means * S.D. (n=2). *
FK0.05 vs. TPA-treated control.
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(%)

Fig. 22. Effect of AP and FAP on inflammatory mediators in TPA-induced ear dermatitic
mice.

(A) The levels of TNF-q, IL-18 and IL-6 in ear tissues were measured by ELISA analysis.
(B) The expression levels of COX-2, iNOS, pp65, p65 and B-actin were by immunoblot
analysis. Mouse ears were excised 3 h after the last application of test compounds (AP1,
0.01% AP; AP5, 0.05% AP; FAP1, 0.01% FAP; FAP5, 0.05% FAP and D, 0.05%
dexamethasone), homogenized and centrifuged. The supernatant was separated by
SDS-PAGE, transferred to a nitrocellulose membrane, and immunoblotted. The normal
control group (N) received the vehicle alone. The TPA-treated control group (C) received
TPA and the vehicle. Each value is expressed as the mean + S.D. (n=6). *P < 0.05
normal control group. *P < 0.05 TPA-treated control group.

o 95 54 ohEEAs g 7}
0

Passive Cutaneous Anaphylaxis Reaction *]¥ - Dinitrophenol-hovine serum albumin
(DNP-BSA)] t& [gE A4 A2 d4a 3143 10ugs del2a w37 4He) 5o
FAVEFaL FEHEAI 7| AL 48417 & DNP-HSA 02mg3¥} evans blues X3k A2 A
0.2mlE me] Aol FALS 30ES AREZFE XAA A Sl FE% evans blue YA FS

=43} xng = 9] omlﬂﬂe e A @il IN-KOH 0.7 ml& % it 37¢°ﬂ*1 EN

il
s}
=

ket
= T p— ) 5
Sl %%% A 2 620nmel A H]A_ﬂxgak o]— sa=3 %%%% il xg A5 2 %%%% A2 2 o
Foll &3 = deste] AR YT dAE doll Folskalrt

SFFEed YaFEses Y RER =3 FeddR ofgEEAs Nkgs oA o,
LasFEEo &5 v ¥ 3 a3E v

_51_



100
*
80 F
S
= 60 r
o
=
‘= 40 F
£
20 F
0

AP10 AP25 AP50 FAP10 FAP25 FAP50 AZ10
Fig. 23. Inhibitory effect of AP and FAP on IgE-induced passive cutaneous anaphylaxis

reaction in mice. AP was fermented with Lactobacillus brevis K-1, and the supernatant
concentrated. The positive agent was orally administered 10 mg/kg of azelastine (AZ).
Each extract (AP10, 10 mg/kg of AP; AP25, 25 mg/kg of AP; AP50, 50 mg/kg of AP;
FAP10, 10 mg/kg of FAP; FAP25, 25 mg/kg of FAP; FAP50, 50 mg./kg of FAP) was
orally administered 1 h prior to DNP-HSA injection. Normal group was treated with
vehicle alone instead of test agents. All values are means = S.D. (n=5). *Significantly
different (p<0.05).

Table 11. Inhibitory effect of fermented AP water extract on IgE-induced PCA reaction in mice

Treatment Dose (mg/kg) Inhibition (%)
Saline - 0
20 1945
Artemisia princeps(AP)

50 43+11

Fermented Artemisia 20 216
princeps (F-AP) 50 4849
Azelastine 10 76112
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Fig. 24. Inhibitory effect of AP and FAP on compound 48/80-induced scratching behavior
in mice. The positive agent was orally administered 10 mg/kg of azelastine (AZ). The
scratching agent compound 48/80 (50 ug/50 ul) for each mouse was intradermally
injected 1 h after the administration of test agent(AP10, 10 mg/kg of AP; AP25, 25
mg/kg of AP; AP50, 50 mg/kg of AP; FAP10, 10 mg/kg of FAP; FAP25, 25 mg/kg of
FAP; FAP50, 50 mg./kg of FAP) . Normal group was treated with vehicle (saline) alone
and control group was with compound 48/80 and vehicle. All values are means * S.D.
(n=5). *Significantly different (*p<0.05)
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Fig. 25. Inhibitory effect of AP and FAP on histamine-induced scratching behavior in
mice. The positive agent was orally administered 10 mg/kg of azelastine (AZ). The
scratching agent histamine (300 ug/50 ul) for each mouse was intradermally injected 1 h
after the administration of test agent(AP10, 10 mg/kg of AP; AP25, 25 mg/kg of AP;
AP50, 50 mg/kg of AP; FAP10, 10 mg/kg of FAP; FAP25, 25 mg/kg of FAP; FAP50, 50
mg./kg of FAP) . Normal group was treated with vehicle (saline) alone and control group
was with histamine and vehicle. All values are means * S.D. (n=b). =*Significantly
different (*p<0.05)
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Table 12. Acute skin toxicity of Artemisia princeps(AP) and Fermented Artemisia princeps
(F-AP) by Draize Test.

primary irritation Index

Treatment
1h 24 h 48 h 72 h
Erythema 0 0 0 0
None
Edema 0 0 0 0
Erythema 0 0 0 0
AP 0.0bg
Edema 0 0 0 0
Erythema 0 0 0 0
AP 0.10g
Edema 0 0 0 0
Erythema 0 0 0 0
F-AP 0.05¢
Edema 0 0 0 0
Erythema 0 0 0 0
F-AP 0.10g
Edema 0 0 0 0

The guideline of primary irritation Index was as follows:

Erythema formation (Z%¥Fe] 3&A): No Erythema , 0; Very slight erythema (barely
perceptible) , 1; Well defined erythema, 2; Moderate to severe erythema, 3; Severe
erythema (beet redness) to slight eschar formation (injuries in depth), 4.

Edema formation (¥%¢ &4): No Edema, 0; very slight edema (barely perceptible), 1;
Well defined edema, 2; moderate edema (about 1 mm). 3; Severe edema (raise more than

1 mm and extending beyond area of exposure), 4.

Saline
11E :
IIE
11
1T E

Fig. 26. Acute Skin Toxicity of Artemisia princeps(AP) by Draize Test.
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Table 13. Mortality of mice orally treated with Artemisia princeps (AP) and
Fermented Artemisia princeps (F-AP) (n=5)

Days after treatment

Treatment Dose Fina-l

(g/kg) 0 4 8 12 14 mortality

Control - 0/5 0/5 0/5 0/5 0/5 0/5

1.3 0/5 0/5 0/5 0/5 0/5 0/5

AP treatment 2 0/5 0/5 0/5 0/5 0/5 0/5

3 0/5 0/5 0/5 0/5 0/5 0/5

1.3 0/5 0/5 0/5 0/5 0/5 0/5

F-AP treatment 2 0/5 0/5 0/5 0/5 0/5 0/5

3 0/5 0/5 /50 0/5 0/5 0/5

Value are expressed as dead number/total number of animals.
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Table 14. Clinical signs in mice orally treated with AP

and F-AP (n=5)

Dose Hours after treatment Days after treatment
Group
eke) 1 2 3 4 5 6 0 4 8 12 14
Control - 2 - - - - - - - - - -
1.3 - - - - - - - - - - -
AP treatment 2 - - - - - - - - - - -
3 - - - - - - - - - - -
1.3 - - - - - - - - - - -
F-AP treatment 2 - - - - - - - - - - -
3 - - - - - - - - - - -
¥ no abnormality detected
Table 15. Body weight of mice orally treated with AP and F-AP (n=5)
Grou Dose Days after treatment

(g/ke) 0 4 8 12 14
Control 0 34.3+1.7 35.3%1.7 36.3x1.0 38.3t1.6 39.2%£0.9
1.3 34.8€1.7 36.2£1.3 37.4%£2.0 38.4%x1.8 39.4£1.3
AP treatment 2 35.4%+2.3 36.241.8 37.5+1.3 38.4+1.0 38.8%1.1
3 34.0+1.5 354%+1.0 36.7£1.5 38.0£0.7 38.6%£1.0
1.3 35.7+£0.7 35.9+1.3 36.9+0.8 37.7£2.0 38.3%£1.7
F-AP treatment 2 35.6x£1.9 36.7£1.4 37.9%£1.7 38.6x1.3 38.7x14
3 35.6£1.7 36.0£1.0 36.9+1.1 37.8+1.1 38.6x1.1
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Table 16. Gross findings of necropsy in mice orally treated with AP and F-AP (n=5)3

Group Dose(g/kg) Observation Frequency
Control - N.G.L¥ 5/5"
1.3 N.G.L 5/5
AP treatment 2 N.G.L 5/5
3 N.G.L 5/5
1.3 N.G.L 5/5
F-AP treatment 2 N.G.L 5/5
3 N.G.L 5/5
“No gross lesion
YValues are expressed as animal numbers
13. Audgd &5 dahe] AFARER dsr| e B 4
7l EEFE MAES BES 35 A=Y Astd 5 3w e
ARANA %832 NRE FABEA ST NAFEEE AR, BREFE

Table 17. Effect of Artemisia princeps(AP) and Artemisia princeps(F-AP) on transport of

barium sulfate in the large intestine of mice. (n=6)

Treatment (meday) Vomim”

Normal control - 125+6.3
Loperamide 0.25 >3h

100 137£9.2

Artemisia princeps(AP) treatment 250 167+20.1

500 180+21.2

100 142+17.2

Artemisia princeps(F-AP) treatment 250 149+20.6

500 141+20.3
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Table 18. Effect of Artemisia princeps(AP) and Artemisia princeps(F-AP) on transport

of barium sulfate in the small intestine of mice. (n=6)

eaimen D, Mo

Normal control - 69.5+3.3

Loperamide 0.25 28.6+4.2

100 67.8+4.5

Artemisia princeps(AP) treatment 250 66.2+2.5

500 61.1£3.6

100 67.8+3.2

Artemisia princeps(F-AP) treatment 250 68.9+6.6

500 70.2£3.9

A E

ZEFE HAEY BEE FF FAIES castor ollE FEZ AARAFEEA B S8
F& oAlsigon, ANE st Bih UL BES BFE DS AEAS) o

ARE 8kt SEFE IAES TRS 55 IAMEY FdE S Aolv) glslvh

Table 19. Effect of Artemisia princeps(AP) and Artemisia princeps(F-AP) on fecal

water contents of castor oil-induced diarrheal mice. (n=6)
Treatment (mg/day) Y ominy
Normal control - 5.3£2.2
Caster oil-treated control - 21.9+£3.8
Loperamide 0.25 3.16+1.3
100 21.9+4.1
Artemisia princeps(AP) treatment 250 18.8+2.8
500 16.8+3.2
100 215%2.1
Artemisia princeps(F-AP) treatment 250 184+2.1
500 15.6£2.6
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T
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Water 52.68 ICID
Butylene Glycol 15.00 ICID
sy Sodium Myristoyl Glutamate 9.00 ICID
Potassium Cocoyl Glycinate 5.00 ICID
TEA-Cocoyl Glutamate 5.00 ICID
Methylparaben 0.20 ICID
Lauramide DEA 4.00 ICID
PEG-32 3.00 ICID
Lauric Acid 1.00 ICID
4+ Myristic Acid 1.00 ICID
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