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SUMMARY

[. Subject

“ Development of functional food utilizing complex material with onion and aloe ”

II. Purpose & Necessity of Research and Development

O Purpose of this research is to develop of functional health products industry and
increase the 1income of farmers by acquiring individual recognition through
standardization of index components of complex materials of onion and aloe extracts

and development health function products to promote blood circulation.

III. Details & Scope of Research and Development

O The observation of blood circulation efficacy of complex materials
- The blood circulation of exclusive or complex materials of onion and aloe extracts
- The regulatory mechanisms of onion and aloe complex materials in blood circulation
efficacy

- The excavation of functional components from onion or aloe extracts

The regulatory mechanisms of function components in vitro model

- The protective effect of functional components on cardiovascular disease model

O The formulation of quality management of complex materials
- The standardization of index components and the formulation of quality standard of
onion and aloe complex materials
- The optimization research of pilot-scale manufacturing process
- The excavation of functional components with synergic efficacy of onion and aloe

extracts

O The commercialize research of complex materials
- The mass production of onion and aloe complex materials (for clinical trials)
- The safety test of onion and aloe complex materials

- The application and reception of individual recognition for functional materials



- Development of functional health products

IV. Results of Research and Development

O The observation of blood circulation efficacy of complex materials

- Completion of observing the improving efficacy of onion or aloe single material
against blood circulation, cytotoxicity, and bleeding time.

- Completion of observing the improving efficacy of onion and aloe complex materials
against blood circulation, cytotoxicity and bleeding time, which according to the
extract solvent, the time and the ratio manners.

- Observing the effects of quercetin or aloin on blood circulation.

- Completion of observing the improving efficacy of prototypes of onion and aloe
complex materials on blood circulation.

- Observing the improving efficacy and pharmacological mechanism of onion, aloe or its

major components on cardiovascular diseases model.

O The formulation of quality management of complex materials
- Standardizing the raw materials and the manufacturing process of the onion and aloe
complex composite material.

- Standardizing the index components of onion or aloe extracts.

Establishment of quality control standard.

- Establishment of optimum ratio considering the available amount and activities.

O The commercialize research of complex materials
- Completion of safety test.
- Approximately 80% completed clinical trials in progress
- Completion of data collection and market research for application of individual
recognition.

- Development of functional health products using onion and aloe complex materials.

Research Outcome & Utilization Plan

<

Publication SCI: 11, SCIE: 2

Korean patent application: 2

Central media broadcasting SBS promotion accomplishment: 1
Functional health product launch: 1

Securing of safety test and preclinical and clinical trials results

Permits for individual recognition as functional food are currently being prepared

O o0 O O O O O

Available in pharmaceutical chemical materials

_5_
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2 oloj7ta Qi Ao Yehd
T A dgors 129 HA AA7IAE AAN(1x409199) S 46%(6%1484
ANE AT FAAEC P FS RS RGAT 1EE) 53% HHE vHA
= A sk e
¥R 704715 2%F AA A 12368294, SAHAIE it 7191919, 1 HE
olo]  AMERI-F71A 11.7%(136469 ) AY=Eo] 49%(687%1¢) AZEnHfO]QEHA
37%(5189 <) AL M 7F-3A Ak EH-fr A 35%(497¢19)) AF wo = YERS [19 7]
[F54d P44 a3 dd 104 F5)]
(12 12 8. 71E, B k)
. R ZoR
e T o= 2008 | 2009 | 2010 | 2011 | 201z | (TFILYA
Z Az o 2] ) 8,031 9598 | 10,671 | 13,682 | 14,091 3.0
1 1 4,184 | 4,995 | 5,817 | 7,191 | 6,484 -9.8
2 Hgeldd 416 799 | 1,129 | 1,435 | 1,807 25.9
3 v Eol-2 7] 53T 761 891 | 1,661 | 1,646 5.4
4 k= ol §39 £48 554 592 687 -0.7
5 ZgHlo] B A 190 254 317 405 518 27.9
HAGES) 5,960 | 7,457 | 8,838 |11,284 11,142 -1.3
[Z28 7] F54 BAL3 EF (%A, 2012. 12)
MEJNAE D754 A A=, M2e 7sd 958 AFERE THEIA
@ A7 E A A A 2 1807 o= ‘11 14359 ol Hls) 26% S hE
Aow e
# ARAFY C I Y R olg] b, J1BAS AEE AP J5y YR
Azd AR715AE EAGE 228, 2NEY $28 5)
AR Y AAA (e AddiH] S3E) 1 (08) 41691 — (09) 8009 (92%)
— (‘10) 1,1299 9 (41%) — (11) 1,4359 9 (27%) — 1,8074 Y (26%)
AFHEZE UG HEFES22RE Ao dA 27.8%(502¢1 1)< 2k skl 7HE @k
o, I HE oo AGFEFFEE (MH7]T) 136% (24599¢) AdviwF=E (A
AREA) 81% (1479 €) ALANESFEE (1A) 75% (1359 9) To= e
R A9 59 Al T A M =2 ARAE B AE2 AR A AFoR
201.2% (78 — 2359 <)ollem, ZAdr] o4 A7 1031% (64 — 130994), 1+ A%
41.6% (531 — 75291¢) 9 ol e
oE AFY FAF 8N FLL AART A 8T S BojnE FAtE A
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or

* H

2 pg/ml

T
Hu

2

100

T
(=)
o

o
(=4

T T T T T T T
o 0O 0O 9O 9O 9 9O o
~ © B F o &8 oo

(%) uoniquyug

30

10

I} (mg/ml)

[Z29 1-1] 284 2 ug/mlz EEW 04 U/mle =

o} (mg/mi)

¥

AugoN I3t oge

=6)

429 $33&F (MeantSEM, * p<0.05 vs. vehicle, N

£E9

-

JJo

Al (A1 deaA Ay

oW

I owjgo]

AR 5ol M} et 23

i

5o Wabr} gy W, §v

SR

o

37} F7hekg)

B

7} JEFA eFe ukd ) o 8RS 100%

2" 1-2]

i

o
1=

_20_



A: 20j H|£ 1:60 (1 h extracts)
100 - B: 20§ H|& 1:30 (1 h extracts) .
C: 20f H|2 1:60 (1 h extracts)
90 D: 20jf H| 8 1:30 (1 h extracts)
20 4 E: £0§ H|& 1:60 (4 h extracts)
=6 F. 20 H|2 1:30 (4 h extracts)
60 | W S 2 pg/m| EEﬂ 0.4 U/ml

Inhibition (%)
8

A
25} 9e F2E FaW $YEF v

ek
[
53
oo
™
19
2
=
olo
3
R
e,
fut
o
i
-‘ i

- &2 B FEEHY e ZEoA A SHAAEZATT FYHoE YEEen
2, g2 dgetE %ol wgt FEE st (A 13 5HA Ay o), G2 o EE
%ol e FEEL] &5 B Ay e 15 T 8% EFolA B FEE vk
A= das a7 YEA] ks [19 1-3]

100
)
80 A 20 |2 1:60 (1 h extracts)
X 70 B: 20 H|S 1:30 (1 h extracts)
5 o0 [ 300 pg/ml
5 50 I 1000 pg/ml
< 40
30 St 2 pg/ml
20
o W
o o = SR Lam
A B A B A B A B
£100% Of|EtE15% O|EF250% Of|EFZ85%

[28 1-3] &2 Ad&E %

2
R}
i
o
e
i
Lo
ngt
o
4}

$3 JA&ZH (MeantSEM, * p<0.05 vs.

% gz due $529 2w 23 JAES
- ool olEE 100% FEEE TEW @a¥ SPYENE DAY Ay, duo due
AeRe W, Fehan EFN BRoA] & oEHO

100% F== 30 ~ 1000 ug/ml<
2 dad o] JAHENS 29 1-4]
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B: 20§ H|-g 1:30 (1 h extracts)
50

A

15

=
=

Control ASA

250 4

(das) awn Buipsalg

A Yebsts 2" 1-6]. whebA

°©

ok

=

]

300 pg/ml (15 mg/kg)et 1,000 ug/ml (50 mg/kg) EFolAl o2y
[e]

B (mg/kg)

ofu
Rl
L
ojul

ud

20 o

OF
=

A4

oo

ey
4
o

[Z¥ 1-6]

=3)

o] & FX< 300 ug/mle] i, 50

A&

I

o

1000 pg/ml . (Mean+SEM, * p<0.05 vs. vehicle, N

2

in vitro®d &

-

o

L

pu

mg/kg

2. F9-Ld2o] HFLAY Y& TIET AT

gz &S FEE 15 mg/kg
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od
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100+

01 [Ten
801 | Y=0f (20§ u|2 1:60)
& 70 2+ 220 (20f H| 2 1:60)
£ 601
g S99 S212 2 pg/ml
2 401 .
S 30
20{ 3 X * g *
0.
9;1:}‘10‘0‘10‘ 1o‘o|1o‘ 10‘0‘10‘10 0‘10(mg/ml)
=0 | o |003|003 o o101 o | 03] o03 0| 1 | 1 (mg/mp
(Z0{H|&
1:60)

33 &=

1-7] %3 4% &3 JAILS BHd 5=2¢ 4% 10 mg/mls 14
2% 33 3EE

b A=
e FEE (£ ¥ & 1602 =282 EdA4d s 249 g3 &
#Z. (MeantSEM, * p<0.05 vs. vehicle, N=6)

FAoz frd 4% SHAANAN &} L2AA(EH H & 1:30) EFLAY &

- & H& 16002 FE3 IR dEeE FEEY o EFAA dad $HYA
T2 ZH7te] " mel AA tEA o rnF 1/3002 FEI GRo oE
= FEEY GTY EFaAY 55S #ES oA E v R ¢ 10 mg/mlE
1AGFH AL, dRef 100% e FE5 F §vl v &o] 113002 FE2% 42 FE2E
S TEHEE 4o #AFS Ay S d5 R dsiARt B3R A o)A
A i SHAA B S s S [E 1-8] 53], 43 10 mg/mld g2 (&
mf H]& 1:30) 0.3 mg/mls HAAS wl, AUA 237 7B ZA YEhve AS S8l &
ko 2o FEF9 FHA H&S 100302 AT

1 o} .
100 1 2%
5 | [ 2=0f (20} uig 130) 4
oo | | M 2THer=ol (8o ulg 130
g 70 E24A 2 pg/ml xS
S 60 =
5 50 s * %3
£ 404 .
30 h * *
20
10 1
0 B
o} ‘10‘0‘10‘ 0] 0 |1o| 10‘0 ‘10‘ 10| o ‘1U(mg/mi)
=0l | 0 |003 003 0 | 01 o1 0 | 03] 03 0 1 | 1 (mg/m
Erv

[Z¥ 1-8] & 2% 33 JAINE HEY 52U 49 10 meg/ml& A3 =29
g FEE (7 v & 113002 TEHE A o A g% 4 S =S
#Z. (MeantSEM, * p<0.05 vs. vehicle, # p<0.05 vs. &3 @5, $ p<0.05 vs €= &=,



R

2.

N=6)

EgWeoz §5d 4% $IFAAANA F-GZo (£ HE 1:30) H5F2AY &
2% 3 gAES
- ZgA] e 2T $F dAEHE B gFup- LR (En HE 1:30) BEdAAqr E
EHlo] 93 dad SHAGANME JAZHE HolE=A st 1 Ay EFNIAA
T ZHAY AR B 49 3 oA gt 3EE (29 1-9]
60
50
S E=u04 U/ml
< 0]
c
2 304
2
T 20
b
10
”
O.

omt ‘ 0 ‘ 10 ‘ 10 (mg/mi)

2o
£0) H|E
(1:30)

03 | 0 | 03(mg/ml

[Z2¥ 1-9] 7} & AYRA §38 2= 49-G29d (&1 ¥ & 1:30) BEFLAE EFHo=R
2" 49 $FTLOA #F (MeantSEM, * p<0.05 vs. vehicle, N=3)

G- g2 (£ v & 1:30) BEFAAY AESA
- G gRe(& HlE& 1:30) HEFAEAS AE S5A4ES #AFSHY] 98l Lactate
Dehydrogenase (LDH) 3 A== #&3 1 Ay Gup-&dZo (& v]& 1:30) &

A dad SHgALN deE F= ]/\1 LDH 27} S7kekAl oz, 4}

I qH [

2o (&m v & 1:30) HAAE AEFAole= TS vAA g Aoz gy
g 1-10].
60,
g
= 50
S 401
2
S 30_
]
& 201
2 - L ]
T
9 0
o} ‘ 0 ‘ 0 ‘ 10 ‘ 10 (mg/ml)
g=0f | 03 | 03 | 0 | 03(mg/m
S0 HE
(1:30)

[Z9E 1-10] €23 3 JAEHAE 7IA= &3 ¢=24(1/30) HEF2A AEXS4HS LDH
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82 ## (MeantSEM, N=3)
v, G2 X FAAE E V|TAE FREZY LY & F
- APAFRE Fo] AxAR H 7T HAAE (Quercetin) &= & L, PR
o A AT E 7lsAES 7] fEl, €2 AR F FgRTol vud =2 e ¢
2o Al (aloesin)¥ ¢Z2Q (aloin)] A% 3 AN E ##AE I Ay dZo|i
T oEXHoR J4y $F JAEFsF dFEE v G2l A4 SIA Rt
UERUA] ekokg [27] 1-11]. oAt A2 HE, drole xR oz AdRore A
B 2 ISR OR MERe & 4 A
100 - £
90 |
80
s 70
= 60 -
2 50
3 40
=
£ 30
20
10 |
0] e
10 30 100 300 300 1000
Aloesin (uM) Aloin (uM)
Collagen 2 pg/ml
[2F 1-11] @20 AE F s L2 (aloesin)F 24l (aloin)g 42F SLH YA
E4E A& (MeantSEM, *p<0.05 vs vehicle, N=3)

L g gze BFaAe FAEH

7]

ol}l

A 7% a7

7b. gy 2o (£ v L 1:30) 42 A 2] Thromboxane A; (TXA2)Y JARF

S

- A FIdRo HIkaAel A A
oA 7]1ZS orolr ] & ZatAld oF & Aau

=

s Ga-g2o BIAAT A=A
TXA; A E37F gl oy A= TXA, 9

5,000+

= 1

8

wEI} o An, Fu-gEd

5o wEAGT, BHaAe] Anw
ST Lofi= TXAS %7}
TE LA o A
AZA} & vdebe (13 1-12

4,500
4,000+
32,5004
3,0004
2,5004
2,000+
1,500
1,000

500+

o4
e}

Thromboxane B2 (pg/ml)

o ‘ 10 ‘ 0 ‘ 10 (mg/ml)

=0 03
E0j HIE

(1] 0
(1:30)
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e

(29 1-12] 4% SR dAERE /I A+ S92 (L& v]& 1:30) 5FE2A 9 TXA,
AEHE #F. (MeantSEM, #p<0.05 vs control, *p<0.05 vs vehicle, N=3)

SRR, EENG o daw $HIlA Fuhkol(ful W& 1:30) B
o] ¢4 o A71%te] TXA, ojAlel o3 #9174 Selatr] $lste], EE A2l F TXA

obm} 0 0 J 10 | 0 | 10 (mg/mli)

er=of 0 o‘o

0.3 0.3 (mg/ml)

A —
o] AAEHE A A7 iU dELAAAE TXA, JALH7F Aot
FaAol = TXA, JAEA7E wig 2 yetsks [ 1-13]
5,000+ EE4l 0.4 U/ml
4,500 #
£ 4,0001
S 3,500 *
o 3,000
€ 2,500
£ 2,000 *
=)
E 1,500 _
e
£ 1,000
500-
o
al
=
b1

20i HI&
(1:30)

[29 1-13] 4% S JAEHRE 7HA = G- <2 (L& v & 1:30) EFEAY TXA,
AEHE #F. (MeantSEM, #p<0.05 vs control, *p<0.05 vs vehicle, N=3)

G- = (& ¥ & 1:30) EFAAY MAPKsS 2dWs #%

- E3rae] dav &F AV RE dud WM wstEs #Ed ey EFl|
3 S7hE v geElA e MAPKs7F &g 2o B3 oa] 7ashe=A] do}
7] $181 MAPKsS! ERK, JNK, p382] wawists a3 Ay Fepdloly EFHII
3l T7He ERK, JNK, p389] Ql4tslrh fup-d=2e H3FAAle oz wdo] iy s
TS S [2¥ 1-14]. sAR EY MAPKse W3S BA ggtowvg wWasl 2
£ o & star 2l

A7) 98 S o] MAPKsell theh &3 43S dA A%t
o, 10% d7kx] HE A3E FRd 5 Je

_27_
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o=’ +ixid
=R

LT
rIr<lo

3PIYRA
jofluo)

& R+ixid
=R
=R

RiIrvio

aPIYRA

jofjuo)

L A B B

,;=
- _—

p-ERK | = "=

i3

gaAd 9

B
&

3t G2 (& H & 1:30)

7HA =

=
=

(28 1-14] €4% 3F JdA &R

Q_
B

B

MAPKs$9 %

A8

in vitro

2=

?ﬂ]—

T

T EdolBR oy Hist & ATANE

ol

)

e

Eoj2 gude) dgFt dute] A4

4. Lab scaleZ AZ@ &=, 43 EF42AY dEAW 85 A5

[e)

o & £ ©& FILH BT H|

gz 95% A& FEE

- Zg4 2 pg/ml=E

7},

ZH]& 30 ratio, &% 25T, FF4

o vtebe [29 1-15]

-

)

)

217 2 pg/ml

0.3 mg/ml
1 mg/ml

P

5 min

*

M i

0

(=) m o
~ O un < m
%) kb2 n¥

20 1

fu

10 1

0

1h (ZSAZH
15 ratio (FSH|E)

15 min 1h

30 min

1h

20 ratio

Y20 95% OELE F=EE, 25 25C

30 ratio
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[Z¥ 1-15] 284 2 pg/mlE FEH 4% S WA &2 95% e FE5EY 2%
<3 9A &% (N=3, MeanzSEM, *p<0.05 vs. Z&4 &%)
t}. Lab scale 24 8¢ & 29 5% &S FEEH 4S9 & FE2E59 dd&
% 55 A5
- 24 2 pg/mlE2 5 49 3 wSAA lab scale®Z FEF710] gy 2o
95% ANEE F2EY 3 B FE2259 d4av §F dAAEE BES Ay R
2 mg/mloll A, %3= 10 mg/mlol A H1 JdAEZHE BgS (18 1-16]
100 -
90 - =24 2 pg/ml
— 80 A
S
=
=
6‘1’ 60 4
=1 50 |
EI_D 40
[ER
d 30 *
o 20 4
10 4
) :
arnrs#a‘-‘-‘-‘ 1
£ (mg/ml)
2r20f 95% 1 15| 2
FEFEE
(mg/ml)
[Z2¥ 1-16] 284 2 pg/mlZ 58 2% S ¥ =24 95% &S FE2EF 49
E FE2E9 847 3 JA &7 (N=>5, Mean+tSEM, *p<0.05 vs. Z&4A &%)

Aol A gZo 95% e&

t}. Lab scale &%

49 55 A3

- Zg4 2 pg/mi
mg/ml= 1L A7)
mg/mlol| M-8 E4
(19 1-17].

=5 3
oo
B g

B>

el

34
95% el

o} 7] & 77}

o)
S=
al

A

100 -
7 E2p 2 pg/ml
80 4
70 4
60 4
50 4
40
30 4
20 4
10 4

0 4

on 8 =&
& (mg/ml)

Y20 95%
FHTEE
(mg/mi)
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B FE2E BE2A9 4 $H A9dA &3 (N=5, Mean+SEM, #*p<0.05 vs.
#p<0.05 vs. FA+L =2, $p<0.05 vs FHA+S3})

AR 95% oEE FEE

o
o]l 55%7F AAFYT, AL 2 mg/ml

|

e

e

o2

=l

o M8
o

e

—

S 5 mg/mlE A7 1L
mg/ml A58 d4hd S
e [ 1-18].

=2
>
rir
2
o0
S
X
N
N,
12
2
L)

ZapA 2 ug/ml

*#$

AT ST AH (%)
1%}

0 4

Yo § 5 - |55 =
& (mg/mi)

Y20 95%

FETEE
{mg/ml)

B FEE BE2A9 4 $FH 9A &8 (N=5, Mean+SEM, #*p<0.05 vs.
#p<0.05 vs. EFA+L 2], $p<0.05 vs ZZA+%})

2}, Lab scaleZ Axd ¢=2d 5% g FEEH} 49 & FEE 759 & 38
2% 85 A
- In vitro A3l A gt} dmoll Z47be] Fso] oFd wf, HFaAL EFo] S}
AW Frol AR 95% ES FEE 2 mg/mld d E FEE 5 mg/mlS in vivo
2 gaksl Ay dE o= 120 mg/kg, $uE 300 meg/kgel HE7F U SES. dhA v o=
ol 120 mg/kgRt}h 140 mg/kgol Al Hu F5 S wlomz o] 140 mg/kget %3t
300 mg/kgel =2 HAEA AFFAE AN @3] A4Fo & 9 2 pg/ml, E
&4 02 U/ml, ADP 1 uM, AA (Arachidonic acid) 10 uM=Z Z}Z} d4A 3 $
st Ay, ZEpAle EEAl o dAv oA Fute} g=d Z7te] g%
o B3] dav &3 oA 2947 9 Helws [29 1-19].

-
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L2
FA

o
20 95% FHFTE g 140 mg/kg
it £ %2 300 mg/kg

(o]

off+ 2

=1 70 1
0lo
[Ex *$ * *
4 }
wl 60 1

g

[T [T T
AA

80 1

1NN
e oo n2

Hu

£y

t s ADP
2 pg/ml 0.2 U/ml 1M 10 uM

[2¥ 1-19] €=l 95% &S FEEHY 9 & FE2E&E EF2A9 93 A7Fo9 & g4 2
pg/ml, EE9 0.2 U/ml, ADP 1 uM, AA 10 tMZ Z4Z4 =2 4% &3 vSod A 49
<3 94 23 (N=5, MeantSEM, #p<0.05 vs. agonist &5, #p<0.05 vs. agonist+&=Z ¢,

$p<0.05 vs agonist+%¥3})

- &Rof 95% oEE FEE 140 mg/kgd FI B FEE 300 mg/kgs A=A 7Y -s<t
ATEed F 2ea, 22N, APD, AAR 248 $UL #E@ 29, et FAE
ZAy EFHA ute}l dRo Zh7te] ge Rt EtAaA 4% S A9A adrt

e

20 ] ez o 95% F=H%=2 140 mo/kg
Bl oo £ === 300 mo/kg
M =0

3
i
:

sapn Egy ADP AA
.2 U/ml 1uM 10 pMm

[ 1-20] €2 95% d&E FEEH 49 & FEE EF4&AY 7d B+5Fo & 84 2
ng/ml, EE4 0.2 U/ml, ADP 1 uM, AA (Arachidonic acid) 10 tMZ Z7Z} =9 84 9% &3
g daw &3 JA &3 (N=5, MeantSEM, *p<0.05 vs. agonist &=, #p<0.05 vs.
agonist+& &9, $p<0.05 vs agonist+%¥3})

- QoA UUF Ptk Buo|T FTFCIF T Fehdl, EBW, ADP, AAZ 247 I
S E

¢} = -
A, ZepAv 289 gd Aaw o JAEvt dzole o
< dAlstdls (29 1-211.
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20 95% FETEE 140 mg/kg
2 300 mag/kg

(29 1-21] €29 95% NES F2EF] 9 B FE2E EF2A9 149 A+5F9 & 284 2
pg/ml, EE4 0.2 U/ml, ADP 1 M, AA 10 tME &7z 458 423 S 63 4%

S$F 9A &3 (N=5, MeantSEM, *p<0.05 vs. agonist &5, #p<0.05 vs. agonist+<¢ =,
$p<0.05 vs agonist+%3})

- P A 21Y EF Yt dRoE AT FAT = Foal, EFN, ADP, AAE 717}
a3 SRS 53 2y, dad S dASHIE 2o} Gy T et v s
A 47 fFelHoR AW SRS JAEA S [11¥ 1-22]

[ ]oi=z
80 ] 2=20]95% ZHZ=Z2 140 mg/kg
B oot = =22 300 mg/kg
il W 2=o+o
] [
)
< 70
®I g
0jo
a
4 |
Rl 60
557,
0
gatal EgY ADP AA
2 pg/ml 0.2 U/ml 1pM 10 uM

[Z28 1-22] €2 95% &S FZ2EH} 3 B F2F 5F2A49 214 Z7+Fo9 F 284 2
pg/ml, EEW 0.2 U/ml, ADP 1 pM, AA 10 pMZE ZtZ} {28 428 $F & &
3 A &£ (N=5, Mean*SEM, *p<0.05 vs. agonist @ =, #p<0.05 vs. agonist+& =2,

$p<0.05 vs agonist+%¥3})

- 289 ArRold oEiAE o & JAaIrt dEelsh b wmage vl
6 0] % < JAsIA S [9 1-23].
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[ o=z
[ 2=z0f 95% =HE52 140 mg/kg
80 B oo = 2222 300 mg/kg
M 2=o+¥n}
*
<
E.;] 70 1 ¥ "
K
ofo *
ﬁi
p: |
il 60
55.%
0 ]/—-:-:l—-:-j—-:-j—-:-:l—
gat EBYI ADP AA
2 pg/ml 0.2 U/ml 1puM 10 uM

[28 1-23] &2 5% A&E FEEHL 49 & FEE SF2A9 284 B+5F9 & E54 2
pg/ml, EE9 0.2 U/ml, ADP 1 uM, AA 10 tMZ Z4Z4 =24 4% &3 984 49
SA 94 53 (N=5, Mean*SEM, #*p<0.05 vs. agonist @5, #p<0.05 vs. agonist+& 29,

$p<0.05 vs agonist+%3})

il
4o
iy
il
o
-
-t
£
ol
i
ek

"}, Lab scale® AZd ¢=29 9B5% daS =534 4y
A AAZ FZ

- Ex vivoolA A% S JAgHE HYd FEQ d=2o 95% dE@E FEFE 140
mg/kget 43 & FEFF 300 mg/kg’t EEAATEE Hol=A BEs Ay dmAA)
D ESAA] B dizdtdd vlE] ARl AFEA %S, oA FEATAA
2 4dHR ofam e HEA A= g Ay} 3 S

180 ~

160 4
e 140 4
;I-(.‘I/ 120 4
~ 100
‘;'J 80 X
K owq T
4

20 4

0

Oj=at op~mel  2=0f 95%

50 mg/kg FHFE=

140 mg/kg

[29 1-24] €29 95% S FE=F 49 & FEE EF2AY AF5Fo F SIA AN
A (N>8, MeantSEM, #p<0.05 vs. &)

Ao

5. AAIESY 84 &% AT

b, AZFA scale up 3 AZRE 24 5% A2 FE2E7 45 E FZ2EQ AAE
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o Fd4W BT AT

- Zg4 2 pg/mlzE FEE 4 S 9ol AZFA scape updte] AxRH FEE
A Lo 95% ANEe FEEY Iy B FEE daw S AAAERE BE A3
¢ 2o+= 1 mg/mlolA, F3+= 10 mg/mlol A Ha IdAg3E B [198 1-25].

2@ 2 X (%)
= 58 8 85 8 8
*
*
L‘

oI 8 F& “’ 1‘5'10‘
= (mg/ml)
2=0)95% (01|03 |1 - - =
FuzeE
(mg/mi)

[29 1-25] 284 2 pg/mlZ F58 2% $3 w3olA scale up 2ol 95% ol gt
FEES F% B FEE 94 2% ¢ dA % (N>5, MeantSEM, *p<0.05 vs. E27 &%)
. AAEY FEA% &5 AT

- ZgA 2 pg/mlE FEH 2% 3 ¥rSdA scale up FI E FEES 5 mg/mlE

BN ol 95% ATE FEEE FEAR AAD Ash, 320 01 me/miel A

[€)
FE dAa% & A& e, 03 mg/mlelA Hi dAEHE BHAS [19
1-26].

4 B F&
& (mg/mi)

20| 95%
FUTEE
(mg/mi)

[ 1-26] 224 2 pg/mlE =28 4% 3 d8oA 29 95% &t
B 2259 2% ¢4 JA £F (N>5, Mean+SEM, *p<0.05 vs. &
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o AAF TR F

s

LY 55 HAF

- Lab scale® F%3}9] ex vivo A¥ oA 4 S AAEHE BId FEQ L2
95% oI % F=5 140 mg/kget 43 5 FE5EF 300 mg/kgz A=A AFTFAE A
Al ek L, 7o a5°] YEIYE R scale up =

A 149 AFFARHE 84w Ha
EoAME 149 BTFFAE AASE S 149 B7Fo 5 294 2 pg/ml, EER 0.2
U/ml, ADP 1 uM, AA (Arachidonic acid) 10 pMZ Z}7} @49 $HS F=3F 23 &
ofgt A4y SHolA e} gz zZtzbe] g5 vluste] E
Al dav &3 gA 2347 o How s [1” 1-27]

k)
N
o
m
all
= -
s 2
ot
2
L

[ o=z
o [ 220 95% 8F 52 140 mg/kg
I 2ut = 22300 morkg 7] 2
- g=of- o s 2
g
Rl L
oo 60 *
< * 4 4
igm # *
I [T [T (T [T
g E=Z¥ ADP AA
2 pg/ml 0.2 U/ml 1pM 10 uM

[Z29 1-27] Scale up® €= 5% &L FE2EH 49 & F25 BI2A9 149 A+ FYH

% Z#4 2 pg/ml,

EEH 0.2 U/ml, ADP 1 uM, AA 10 tME Z#Z

=9 92w ¢4

e dagd &3 JA &3 (N>5, MeantSEM, *p<0.05 vs. agonist &=, #p<0.05 vs.

agonist+& Z 9], $p<0.05 vs agonist+¥3})
g AAE BT+EFEY
3

- Ex vivoellA &

mg/kgS’Jr &1t
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250 A

200 -
)
&1 150 -
=
gl
= 100
bl
Kl e

0

[29 1-28] A/ZFA Scale up ¥ AZH =24 95% & F2E74 4§39 & F2E
2 B4 AY AFESG T 2EAAAT A (N>8, MeantSEM, *p<0.05 vs. ™

=z Of~m| el
50 mg/kg

- Ae7hA e A Ans T &

HH

lab scale

o
el AFAZE Akl QoA E A e

[Z) 1-29] o] A EAEQA

1}, Quercetin B 2 A ¢

o2 0f 95%
ey

140 mg/kg

N

)

g9 E &S A7
1 mg/mlellA A<

S48 AEAt BEAYD,

=

0 T
0.1

0.3 1

Quercetin (mg/ml)

quercetin® ¥d4H &% (N=3, MeantSEM, *p<0.05 vs.

Z27)

a% 349 oA &%

3
=
— %3bol = quercetin ¥ oY}, quercetin Wl F A= ®o] shfE o] 9o =E quercetin I
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FA Fdd4av TS #EE 2 Ay, quercetin-4  glucoside®} quercetin-3,4
glucoside 27 &% 9EHoZ d4ad &4 JAaH7E #&FHAL, T 5 10 mg/ml
o 5 AL 100%<] A 3 AAEHNE #H&FSU S [29E 1-30].
227 2 pg/ml
120,
* *
~ 100
n‘\"’
= 80
or
=l 60 |
0o
=1 40 - *
4
iam 20.
=
03 1 3 10 03 1 3 10
Quercetin-4 glucosied Quercetin-3,4 glucosied
(mg/mil) (mg/mi)
[Z9™ 1-30] Quercetin vl Z Ao Jd42H &% (N=3, Mean+tSEM, *p<0.05 vs. Z&A)
O 29 AEAEIA 7T EZQ aloesing 2% 3 JA &
dRofo] AxAFEolA 715 EAA aloesin® FAa FF oA aHdE #HES Ay
aloesine % oFEHow 4w S AdAZH7F #FEHAL, 300 uMAlA A2l 100%2] &
23 Sf A EAE BEESNE. W, dRoe] ErE A 5‘.‘0] aloine @23 &35 A
TV HEEA ks [1-31]
100 :
90
80 -
S 70
= 60 A
2 50
3 40
=
£ 30
20
10 {
0] o
10 30 100 300 300 1000
Aloesin (M) Aloin (uM)
Collagen 2 pg/ml
[2¥ 1-31] &2 AEQA &2 A (aloesin)@ =<2 (aloin)¥ F4&H SJYA &34 #Z.

(Mean*SEM, *p<0.05 vs

Zg7, N=3)

7. %9 FEE 2 7S8R AFEIET L 7R/ AF
7 AR AZAEAEANA g3 25 E9 B3 8%
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A
SQlst 4= l+= TUNEL assayoll Al A Ab&el o8] AZAE Aol &

EEA]— XéE 7]_
SH A, 43t FEE 0.05 7 01 g/mlolA ATAHE A7 FEEAS. T A E AL
7?1 caspase-3 &3S WEI A, Aikael ol T7HE caspase-3 A3
3 FEE 005 701 g¢/mlolA FaEds (29 1-32).
B 250+
A 80 — Vehicle = Vehicle
oo == Onion 0.01 g/ml B
2 S Suion gt gl Z  201| == onion 0.05g/mi
® 4 60 @ Onion 0.05 g/ml 3= Onion 0.1 g/ml
: 3 Onion 0.1 g/mi © .E.. 150 4 | ==m Trolox 100 uM ¥
2 8 === Trolox 100 uM : E -
2§ 404 § S =i
22 2 5 100 i
g 5 S =
z & 27 8 s L}
[ i T ﬁ:
0l o 158 21/ =5 0 )

Normoxla Hypoxla 8 h

[Z¥ 1-32] AAtaA AZAEAA 49 FE2E9 AXEF 3% (N=3, MeantSEM, *p<0.05

vs. vehicle)

. &9 FE2E9 st 25 #F

- Y43 FEE9 it a5S #EE7] Y8 DPPH assaye &3l ArdATAY A A
e #ES A3, 4k 001 T 0.1 g/mldlA ZFddA AA Zso] YEew, A4t
o ol% ka7 AEedsol usl Fatel s mwe BEY A3, I} FFE 0
g/mlol| Al AAikaol st dikst g58 #Ee S (29 1-33)

A 100 p— B o -O~ Vehicle
- S =% Onlon 0.05 g/ml
& 75 - %3 - Trolox 100 pM
E E E 400
g % 33
) o &
g a 200 -
a 251
@

0 - (| S v ;
0.01 0.05 0.1 100 015 30 60 120 240
onion (g/mi) Trolox (uM) Hypoxla (min)
[Z2¥ 1-33] &9 A3 &% (N=3, MeantSEM, *p<0.05 vs vehicle)
o AAA AZAEALEOA Y3 FEFE I querceting ES &%
A A A A EAFEA A %3 FEE 3 quercetin®] FEE AZAYE RIS Az
71 91t Aika wF A wE MEAE JEE #Esk A3 AxAlE A E g9l
L : gz

T & LDH assayol Al A4t =% At wep ASAE Abdo
=

]
0.1 g/ml, quercetin 10 pMoll A A A X AlHo] A HALS (19

!
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(A

S—

(

m
S—

90 7
801 0 Nm 0 Hx
70 1
60 1 *
50 1
40
30
20
10

90
80

o Nm m Hx
g Onion 0.1 g/mi Quercetin 10 gM

LDH Release (% Full kill)
LDH Release (% Full kill)

8 10 12 10
Time (hours) Time (hours)

(29 1-34] AAAA AZAHE AHEd e %59 quercetin® AZAE B3 &% (N=6,
MeanzSEM, #*p<0.05 vs. hypoxia (Hx))

g A4 FErdoN 49 FZF2EF querceting AFHRIZET #F

o )
Fu} FEHEo AFHIEES #Faly] Y& AAA
3 Ax}p %yl 1 g/kg, quercetin 30 mg/kgol A A7

(A)

Vehicle Onion1 g/kg Quercetin 30 mg/kg
(B) (C)
,a.s._ 804 gao 1
X
= 60 — 60
] * z
m P *
E * = 3
@ 40 840 A
T @
N o
i
B 20 520
8 £
= =
3 0
Vehicle 0.1 1 10 Vehicle 0 30 100
Onion (g/kg, i.v.) Quercetin (mg/kg, i.v.)

[ 1-35] ¢3¢ quercetin®] A48 B3 8% (N=6, Mean+SEM, #*p<0.05 vs. vehicle)

up, A5 H A2EH 2 o3 AZHIZAIEA A & F=ZE T querceting B3I &%

- AbstA ~EY 2o o AEAMIEAREAAN 3 FE=I quercetin®] FEWE AIAE
Hegds #zstr] 9ot Abss 2EdaE fdets 549 BSO Azl $ ATkl
e AEANE AES BEd A3, AxAd AES 39E 5+ 3= LDH assayel A 4t
stA 2EH s wF Ao wep ASAE Abdel FFelal, 49 FEE 01 g/mi,
quercetin 10 pMo Al A ZA 2 AFE O] A HAS (L 1-36)



(A) (B)
. *

=" gcontrol 1850 10 mm = 9
Z 90 T go| DOControl N BSO 10mM
= * = B onion 0.1 g/ml B Quercetin10 uyM
= 80 1 = 70
L L
< 70 = 60
o 601 o *

o x n 50 i3

@ 50 ©
o 2 a0

@ 40 [F]
1 & 30
T 30 g
Q 20 82
10 10
0 0 S|
16 18 20 18
Time (hours) Time (hours)

[Z2¥E 1-36] 4313 2Eg 29 dg %939 quercetin® AZAE BH3F &% (N=6, MeantSEM,
*p<0.05 vs. BSO &%)

vl AAAaA AZAEAIENA ¢35 FE5 53 quercetin® Gadd45B8 T4 &%
A A TAFEAPE O A ) FEE I} querceting ATEE g7 HES %7@6‘}7] o) &}
A b IAZE A 3 ATAE AFES fFEsitta dE 2 Gadd4bB2] ¥

o A3} 4y FEE 01 g/ml, quercetin 10 pMoll A Gadd45B2] &

o]
A F3 FEFEF3 quercetine ©] 71 HS AAGtY AT EE §5S UERY

(A)  Gaddasp

actin ‘““ﬂ"'—_m_1

Hx (1 h) - + + + + - - .
Onion (g/ml) - - 001 005 01 0.01 005 01
Gadd45p
actin |--————--
Hx (1 h) - + + + + " e 2
Quercetin(uM) - . 1 3 10 1 3 10
(B) 280,

=

2 2.00

n = 2.001

23

25 1.50,

a2 *

n o * T

< ¢ 1.00

g o

g2

O 0.50-

0.00 : i I
Control Vehicle Onion Quercetin
0.1g/ml 10 uM
Hypaxia (1h)

off

[29¥ 1-37] AAAA AZAHAE 2do A Gadd458 710 3t %39 quercetin® Z4& &
(N=3, Mean+SEM, *p<0.05 vs. vehicle)

AL A2 FERAAA 43 FEET quercetin® Gadd458 T4 &%
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T2 7BE3) ,
A AL, gebr] Uda F2HE3 quercetin® ©] 7] AL oA AELEI 5SS o
W o(2g 1-38)

[e] 37

2 of] A 217 Gadd45B9] ¥
5t Ay, %y FEE 0.1 g/ml, quercetin 10 uMoll A Gadd45B¢] & o]

T

i
ol
ol
o

Hory
27
fol
L

me
N

N

19

( A) Sham Vehicle 1gkg 30 mghkg
Gadd45ﬂ ‘ - | ———- —— e - ‘
Actin ‘___—.‘
4.00
(B)
c 350
o _
ﬁg 3.00
(]
. 250
0% *
@9 2.00
$3 *
gg 1.50
T = |
¢ 1.00 — T
55 o
0.00

Control Vehicle Onion Quercetin
1 gkg 30 makg

Ischemia 45 min/reperfusion 90 min

[29 1-38] sj&/A#7F TE=2ENA Gadd45B8 F71el tid F-¢ quercetin® & &S

(N=3, MeanzSEM, #p<0.05 vs. vehicle)

2sA 2E G2 g AZAEAEAAN Fg FEEF quercetin® Gadd4b5B8 A

- ==

5
Aehd mEd e o ATATAEA % F
Ae #Aes] Astel WEH sEdsE fEddT SR BSOE AW 7,

S *

e A

¥ AEE FEIHL el Gadddbpe] EH A=

g/ml, quercetin 10 pMelA Gadd45Be] W&ol JA AL, w3t
£}

quercetin= ©] 71 A& JAste] ATHE &
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( A) Onion Quercetin
Control Vehicle 0.1g/ml 10 uM

A | e . S— c—

3.00
(B) s

§ E 2.00
- * *
x5
V5
23 l
<30 T
T @ 1.00 i
52
Qo

0.00 i

Control Vehicle Onion Quercetin
0.1g/ml 10 uM

BSO 10mM

[2¥ 1-39] 4313 2EH 2 AZHE B A Gadd4s5B8 S 71 thd F3e} quercetin®] Z &
®% (N=3, MeantSEM, #p<0.05 vs. vehicle)

Zb, ALY &4 Qg AZAEAIEAA F3 FEE I quercetin® Gadd458 T
25

: Onion Quercetin
(A) Control Vehicle 0.1 g/ml 10 uM

Gadd158 - ‘h—'
RS ———‘

Actin

6.00
(B)

o
o
)

Gadd45p expression
(Gadd45p/Actin)
= N W &
o o o (=]
o o o (=]

0.00
Control Vehicle

0.1g/ml 10 uM
DHA 300 uM

[
FO‘I
olr

[ 1-40] dALE &4 AZAE 2o A Gadd4sB8 F7Hd et ¥339 querceting Z
(N=4, Mean*SEM, *p<0.05 vs. vehicle)

2k AR AZAZAIEANA FH F=FF 7 quercetin® p38 4 JA &%
- Arkadd ATAEATEAAN Fuk FEE I quercetin®] ATES oFHV] S A 9l
AL LG e S AEAE AEE fEdta Sdd pie 29 4RS e

&3 =& 0.1 g/ml, quercetin 10 MOﬂ/ﬂ p38e] Aol A H NS, wEkA Y}
B3 quercetine ©] 7| A& At AR S S5 YERY (29 1-41).

4o 2
W{N' }:i
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(A)

p-p38 | - |
pig [ ———— — — |
Hx (1 h) - + + + + - . o
Onion (g/ml) : - 001 005 01 0.01 005 0.1
ppig | = = - ' —
p38 | el
Hx (1 h) - + + + + - - -
Quercetin (uM) " " 1 3 10 1 3 10
(B) = 250,
2
=
2= 2.00
£F *
£38
@ 1.50
oo
53
X o 1-001
3
S& 0.504
(-]
o
o
0.00
Control Vehicle Onion Quercetin
0.1 g/ml 10 uM
Hypaxia (1h)

(29 1-41] A2 AAX BdoA p38 &4 F7to s F39} querceting] IA| &5
(N=4, Mean*SEM, #*p<0.05 vs. vehicle)

b A AZAEAENA %9 FZ2E 3 quercetin® p53 4 &%

- Aakanrd AHEANE A ) FEEF quercetin®] AltRE ofE7|AS @S
Aste] Ahka 1AE A - ATAE APES fFEST del ph3e] wE A=
Zet A3 Ay FEE 0.1 g/ml, quercetin 10 pMoll A pb3e] & o] A Y
A 43t FEFET quercetin ©] 71HE GAGY ART §%S YEY (29 1-42

(A) pP-p53(Ser15) |
p-p53(Ser20) —— — — — — —|
actin
Hx (1 h) " + + + + - . -
Onion (g/ml) - - 001 005 01 001 0.05 0.1
p-p53(Ser15) | S
p-p53(Ser2) [T - ‘
i Y]
Hx (1 h) . o+ 4 + . . .
Quercetin (uM) - - 1 3 10 1 3 10
® §E
£3
>S5 200
2o
e<
o= 1.50 *
S
s© —=
S5 100 T
%-_.-
=2 050
% 0.00 :
Control Vehicle Onion Quercetin
0.1g/ml 10 yM
Hypoxia (1h)

(29 1-42] AAAA AZAE Zdo A p53 719 th§ 439 querceting 724 &% (N=6,
Mean+SEM, *p<0.05 vs. vehicle)

_43_



E}. A3y 2Ef 2o o3 HZAMEAEA U3 FEEF querceting p38 A A

'l—o:_
- A3LA AEg 2o o3 A A FEAPE A il FEE I quercetin® AlSE.E kg7

AE BEs7] fdate] Asd 2Ef2E fFRdtian & BSOE A & ASA
E AMES frdttn e p3gel #A4 AEE AE3 Ay gy FEE 01 g/ml
quercetin 10 uMeol| A4l p38e] gdo] A A 5. webA 3t F=FE3 quercetine ©| 7|

S Aol AERE TS ey (29 1-43).

A : Onion
( ) Control Vehicle 0.1giml 10 uM

c 2.00
(B) =2
8
o7
-g § 1.50 A
@2
-g & 1.00
D.E x
a2
< o
= 4 0.50 1
e
©
o i
0.00 : - 2
Control Vehicle Onion Quercetin
0.1g/ml 10 pM
BSO 10 mM

[29 1-43] 434 2Ed 2 ASAE Bl A p38 &4 F7tel ha &9} querceting] Al
&% (N=4, Mean*SEM, *p<0.05 vs. vehicle)

v, A3td 2B 20 o3t AZAEALEAN A F FEEH quercetin® pb3 AL AT
- AbstA ~Eg o] o3t ATAEALEA 4t FEEY quercetin®] ATHEE ok Y]
Ae B 9ste] atgd AEHAE fER3ta 28 BSOE AEdk F AA
X AMES fednha ezl ph3e] e FrE wES A 4% FEE 01 g/ml
quercetin 10 pMell A p53¢] B& o] AA AL, webr Fub FEF=3 quercetin ©] 7]
HE dAste] A2HE F%5S UeEbY (28 1-44).
(A) Control  Vehicle 001“;:‘“, -

(B)

w
o
5]

g

o

=3
-

-
o
(=]

P53 MAPK phosphorylation
at Ser15 (p-p53 MAPK/actin)

o
o
5]

Quercetin

Control Vehicle Onion
0.1g/ml 10 uM
BSO 10mM
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Jjo
o

N

%39l querceting]

3t
4, Mean+SEM, *p<0.05 vs. vehicle)

ksl

[29 1-44] A3 222 AZAE B A p53 F7Hel o
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e
e
o

B
.

WS (1Y 1-45)
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[] Ethylacetate
% Chloroform

|:| Water
- Butanol

Mix 0.5 mg/ml

& Ethyl acetate
E Chloroform

I:I Water
- Butanol

Mix 1 mg/ml

< Collagen 2 pg/ml >
Onion 0.5 mg/ml
< Collagen 2 pg/ml >
©nion 1 mg/mi

Aloe 1 mg/ml

[Z98 1-45] 224 2 ug/ml=
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[ 1] &2 v &, 2%, A7, &7 v & BE FE2ES AZXZA
NO. Time [hour] 4 [%] Temp [TC] L/S [-]
1 1.00 0.00 25.00 30.00
2 1.00 0.00 25.00 60.00
3 1.00 99.00 25.00 60.00
4 1.00 99.00 25.00 30.00
5 4.00 0.00 25.00 30.00
6 4.00 99.00 25.00 30.00
7 4.00 0.00 25.00 60.00
8 4.00 99.00 25.00 60.00
9 2.50 50.00 30.13 45.00
10 1.44 50.00 42.50 45.00
11 2.50 14.65 4250 45.00
12 2.50 50.00 42.50 34.40
13 3.56 50.00 42.50 45.00
14 2.50 85.35 42.50 45.00
15 2.50 50.00 42.50 55.61
16 2.50 50.00 42.50 45.00
17 2.50 50.00 42.50 45.00
18 2.50 50.00 54.87 45.00
19 1.00 0.00 60.00 60.00
20 1.00 99.00 60.00 60.00
21 1.00 99.00 60.00 30.00
22 1.00 0.00 60.00 30.00
23 4.00 99.00 60.00 30.00
24 4.00 0.00 60.00 60.00
25 4.00 0.00 60.00 30.00

Inhibition(%)

5
: I‘ I Il III. -lII
i 2 a 5 & r L ] i il w1 1a 1% 16 17 18 12 0 I 2 X 24 25

Mo. of Extraction

[2€ 2-2] &2 FE2Z274d & AIAH(F2H3F)
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o) e EEp

= HPLC
+ 70% o BHE 40ml
(50c, 3 5k3 2] 30min) + Kromas=l100-5 C18,

250+4, Gmm
- + Vortex 2min

= 298nm
« 3% ks

«AREW05% 8- 0.00IM
0% o EHET S0ml B E BUPY ELE BN

045 BHAY EBHE G|} ~BEW:T0% OMELUER

[29 2-8] €2 FEEY AFTAHAE AEH
(h) Aulsh Az

D AP g P ARE
@ 18 A3 A
@ ol3t§ WHeA Y L taay Yool B

@ HPLCE 34
@ Vortex
4EZg2~a (250me, 1L)

Eabe o7)e) fujst AE Hi) Z4F - 0.001M BatTe 5578HE
T8 Mol BEANE 70% ofHMEUEY gl o F 719 €& 80 : 20 (A : B)Y
S % &

T R IR E2Re A7 E g 71719k S kA A,

[Z¥ 2-9] Aloesin T X2
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@ AHEA|F

@ ol €2 (ethanol, HPLC grade)

@ oA =Y E & (Acetonitrile, HPLC grade)
@& Z2H(Acetic acid, HPLC grade)

@ Z5F<(water. HPLC grade)

D &AkRE] 59 8F= (CuS04-5H20)

(2h) A% A
D Aok Az
™ 05% =4 - 0.000IM ik 578tE 894 (o]&d A 478 53t 0.249g

IL AgEexad FHsta, T/HFE 9ol 27K 959 0.001M #F2k2 5573}
% NS wHE. 0.001IM ke 573E 89 995me ot ZAF SmlE 4 S
@ 70% oHHNEUEH g (o] B): oMAEYEZ 700m Y} F75 300ms 2ol 45
@ B8N Ax
M LRoA, 42 TFEZD 10mgs AL 4.
@ AE3] ZAHI FFELS 100 AE&SgaFd We
@ THTE 2o BAA ©E
@ @9 gd9& THFE 3435t 2, 1, 05, 0.025, 0.01 pg/mio] A
@ AF&N Ax
(M Lro A, droloR 001 2ug0l AEats S AU =A.
@ AHs] FAHT A5E A&EFg=Td A
@ AgZgx=dd 70%0]8 7t HAF 70% eSS Yo F 30T LxdA 2834
= 3087 AA

@ @M @9 AA-e F 43 2.
@ &R 25 A2 sHA S
® 70% c&t=S A&Eohaae] FA7HA s

-t (F 3 99 2A0R AgEE H8HE J7le] ue £4o] BRT £ U,

[¥ 3] & AqAaZ2vtETYRE ZA(4d)

3} 5= Z=71
e 20yl
7 er 25T
SESN ALY 0.5% A - 0.001M Akt 5532 =gl
°° B&m : 70% oA EUE
A= FA 298nm
oo 1ml/&
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.I’]P].-C
= 60% 1 =HE 40ml
+ GM HCL 5ml » Agilent Eclipse XDB-C18.
(95¢, BHd22470 250 = 4. mm
< AlE M
+ 360nm
+ 50% ol =HE % 50ml A&
sABW:0.1%
+0.45aBEA BEZ O|f EAFFLTOKEMIA
<BEW:100% H=2S §H
(28 2-11] 49 FE2E59 AFZAAE AW
(b Fejet A=
@ A A 9 2wE
@ &g d3§ A=A
® o7& WrAQl He 9 v]xay Pul B
® HPLCE 29
oy Eep A

M AL&EFe~=A (50ml)
@ #4474 5%

$7 2]
@ A 7]
0 mEAAIAZvE I T
@ AL X E&FH¥ =7 =7](UV Detector)
@ Agilent Eclipse XDB-C18, 250 * 4.6mm %+ o]¢} T%
@ EAFn 9] 1)
oz 2719 &7t A8 H=d AS Y
2 100% WErE g4l o] F Jje] &ulE 80 : 20 (A 1 B)el H
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: C15H1007 - 2H20, #+A+% @ 338.27 CAS No. :
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[Z2¥ 2-12] Quercetin X4

13

=

EF-&-(methanol. HPLC grade)
(ethanol, HPLC grade)
Z~(HCL)

(water. HPLC grade)

F 9 & o} A E Ak (trifluoroacetic Acid)

>
o

M o g = = [z

oo o m

T

M 0.1% EFZFQE}AEA & (o]54 A)
S 1ml Eﬂ%?—giow 2Fsk 999m¢ HPLC& waterS &3
@ 100% Wee & (o]54 B)
@ &8 Ax
® AR ZFEED 10ngs AEs] 4.
@ A9 A TFELAS 10m ALk E4
@ Mg&E gol FMA7HA v
M &M THTE 3|45t 25 10, 5, 1 pg/meo] A 3.

o= =
0% ol EeF2 40m¢} 6 N HCL 5mE H7}ste] &3l.
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(7}) E-°] A (Specification)

EE)
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05.00705.20min®] A] Zkj o

9] peak< 30.10730.20mine] A] ki o

=249 peak
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@D Aloesin
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e
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@ TAAIR 9] peak
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16), (9 2-17)%} %
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Foeo U

(19 2-18)% 2

® Al& Chromatogram &

(29 2-19)9
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o
op R

A3 Aloesin® Aloin

AlZEeE = 3708 el A 3t
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[Z2¥ 2-14] Aloesin EFE 49 334d 4=
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[Z2¥ 2-15] Aloin ¥EF&29 93A4d F3%

[29 2-16] Aloesin 3F &2 9 94d 3%

00

T
=00

i 8 8 B 2 8 ou

P

8o

[29¥ 2-19] Aloin 7% peak?d A 7td 334 F3= v

(W} A A (Accuracy)

KeR
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e Al
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ArAe] A G HF AFe] gl wEel HF AFol SE=

= gk oA

98 W Zzel ZR%E Aol THYS g M BL AT thate] 4793
WEARS ANl AFHe] AUYS AF Aok ATAAY WY 4 AF AFo)
g7l Wil AE AFol FHHE B AT AP,

(2} #4 (Linearity)

@ Aleosin, Aloin FF=49 A4 43 Aae= (2" 2-20), (29 22D 2=
=
¢}

@ 0.05705mg/ ¢ T+ HETEES A 22 Axsto s =4
gAS A Ay AAA g Aloesing 0.9973 , Aloing 18 e
T
j e
" a Aria [mAIU] “
[298 2-20] Aloesin E£&329 EFHZFA(Z 0.08, 0.16, 0.25, 0.33 mg/ ¢ E=EA)
é 0.2
o 50 100 150 Areaz::nnu] 250 300 350 400
[Z¥ 2-21] Aloin EF 2329 434 (Z 0.06, 0.15, 0.3, 0.45 mg/¢/ BETEZH)
(v}) 2l (Range)
@ Aloesin ¥%wE29] chromatogram< (13 2-22)¥ (18 2-24) YEld vie} 25
Aloin %49 chromatogram< (718 2-23)3% (18 2-25)¢] YERA vie} 28
@ XTEARZ 005705mg/ ¢ T sEoAA Mol Yel o, AaFetr]o] A dg WA

s el = ez 1l
@ (29 2-22)3% (29 2-23)3 o] 0.08mg/ ¢ oA = Aol FH3I
areas LEHY.
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@ ®RE A=gko] 0.1705mg/ 2 AloldlA &
0.4mg/ ¢ W ¢tol]l Yxte] TFE
=A==

30 N2

[z 2-22] 0.0570.5mg 9 Aloesin ¥ &% chromatogram: A 0.08mg/ ¢, A 20.16mg/ £,
A 0.25mg/ 4, =& 0.33mg/ 4

q
|
1
| I |

=

&3 chromatogram: 32} 0.06mg/ ¢, & A

0.15mg/ 4, =2 0.3mg/ ¢, £Z A 0.45mg/ 4

[Z2¥ 2-24] 0.08mg/ ¢ Aloesin &2 chromatogram

[2¥ 2-25] 0.06mg/ £ Aloin &
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) AAE AR AR BEAd A=

(7}) E-°] A (Specification)
A9 peak2 12.50713.00ming] A

o

(:7_ 2-26)% 4

YA =

@ Quercetin 7=
@ Quercetin &3 peaks] P FFE=E Ak A3
- Quercetin TxEA 127374 WEFYG peak2 3407360nm @A 7HE =& 5
L& vErd.
@ EAA 59 peak< 12.60713.39mine] AlZFdo A =S
735 peak FAEAIFS] WEo] ok vYEG OV REEA
et

- 33 HPLC ®4& 2%

o] HEA]
@ ANz nTEA peakd] I FFEE (¥ 2-27)9F 2o
- 23 FFE5F graphet Hlusle] A3 Ho 39 2 FA3 patterno = UEF
ey
F4 peakd Al7HE A FHE= (29 2-28)3
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zZs.
- %9 peakS A 7UiEE 3719 AoA HFE FFEE s A3} Quercetin @Y

peak o2 =41,
® 7ol AP R m]Fo
peak &2 Hhd,

[ 2-26] Quercetin EFEZ 9 gAY T34

Y

s - s

[29 2-27] Quercetin EFE3 9 A4A4d TJ &
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[Z2"™ 2-28] Quercetin

(\h) A &4 (Accuracy)
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gl7] ol HFE AlEol A 5

(7). 2144 (Linearity)

o
= .

(19 2-29)¢} 7

.
T

@D Quercetin 3

B

@ 107150mg/ ¢

Quercetin< 0.996% YES.

RIS

y = 0.0209x + 0.3035

RY = 0,996

-
e

[1/Bw] uparend

2000
Area [mAU]

[Z29 2-29] Quercetin EF =29 E&dFA(Z 10, 20, 40, 100 mg/ ¢ EFE=H)

(1) H 9l (Range)

o
= .

(2" 2-30)°l vtEbd BEo} 3E

°
T

@D Quercetin ¥+ 2 ¢ chromatogram

N
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o=z el
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S

)
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Nz

LHER.

=
=
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°] 107100mg/ ¢ Afe]oll A

40mg/ ¢ H ] kel 28k

~
At

o
o)
b)]
iy

e
=W
B

[ 2-30] 0.0570.5mg =<9 Quercetin & 2 chromatogram :

24 10mg/ £, A4 20mg/ £,
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[Z¥ 2-31] 10mg/ ¢ Quercetin EF &2 chromatogram
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olw, WHeLFS 28me/g. 12T Aloin® FEWIE 26471518me/gol ™, W FFE
852mg/g. B8] ARAE FFHA A A HAA, A FFRSIS 807120%E A&k
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R
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[ 7] €208 F&A7|E 7| A ERANELE) &F 4

FEA 7] Aloesin Aloin A
[¥] [mg/Extracted solids gl [mg/Extracted solids gl
1 5.29 14.53
2 1.31 4.09
3 1.73 2.64
4 3.89 15.18
6 1.22 3.52
8 3.68 11.17

35 1093 A=A & AAs AFEE R w. 5 &
S AHEStd e, BAEA Eo 2 2o E AL A S
- A&l e FFE Quercetin® A A, FF T FRFAOIIF E AoE HQ

stefo] 7M1 e T2(AFA 641mg/g, Y 6.84mg/g, Aol 842mg/g)S M%}
Quercetin®] $FHH 9= 10.59719.02mg/gel ™, HirgrwFe 13.81mg/g. 952 A %A
of el AA Al HAA, Hi FEFHAY 807120%F AF&st=Tl, Quercetin®] 7
847722.82mg/gel™ ol & A xR FFHS A Al wrdd 4 drta & (i 8).
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Fom Quercetin®] THF AR 50g T AR 917.127Tmg/g, FEE 898.103mg/g,
T=5 877.023mg/g, AZE 879.746mg/g o= 7} A Z-FG7F F 5% shEkalo] =
B (& 10). b AxdE g5 W 455 & A=
[¥ 10] 43 55 8 2 quercetin §F
AZZA 3R, AE g Querceitn %
(mg)
4= Aol 50 g 917.127
- 99% 4, 50T,
F= Sonicate 147} 305 500 ml 898.103
= 3l d HAE w57 250ml 877.023
Az e AF 5= 3.4382 g 879.746
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- 95Tl A 2A1%F &<t 37 W7t
- ol & IAARAFEFTIR 553 3t 60% olet=S AESte] S0mlE F 8-
- o]&HE 045m WEHR AEE oA Ffsto] A2 oA g AP EAog I

© &4 2 A%
ep 7171 &4
- 0% [% 17], [¥ 18]9 =7o=z Agsly HEHE= 7]7]o wil $4 o

o]
2R

[ 17] & AAIZaETHE Z24()

i Ex
THY 10nl
ZHee 5B
S Z3F Q ol
o] =24} AL 0.1% EFZZQ RolAEAF &
B&w : 100% wEHE &
BE7] A4 370nm
e 0.8ml/+#
2 Agilent  Eclipse XDB-C18, 250 * 4.6mm

[¥ 18] o] &% =4
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[E 19] 71& 1X*9 = Quercetin A1 @4 [¥£ 20] o] &9 7]€7] 2 F EAAZ

R

H A
Q ol Q ol Q ol Q ol
g AES B g, AN B
) ) ) (%)
0 80 20 0 80 20
10 20 80 15 40 60
15 20 80 2% 10 60
16 80 20 30 80 20
25 80 20 35 80 20
1% L
|
| ]
[Z29 2-45] 7]1€ 1A9E Quercetin Al@AHe [ 2-46] F7] &) v & £ EXAL ¥ F
2409

o s
- 29% peaktte] Eeleg Eol7] fdl ol BEd MES SAE oHEYOIER &
fow WAste] E4A[E 21, 221 7 A3} HEH peak® 24 8le] Quercetin® ¥
=dE dol & 5 S ™ 2-471

[£ 21] /12 1x9 % Quercetin A 3 [X 22] o] 4 (B)&w ¥7F

Agm : 0.1% TFA » oA Agml : 0.1% TFA

B&m : 100% HEs & B&w : oA ELoEEY

eEveRres ¥

[2F 2-47] o] 5 € ¥FE T Quercetin GYEZ A=

= WHAE oyl - dZ o EIEO Quercetin A HH

©
[
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o
b BFYZE A F 0SmP A BER ojsste] ANPgd HE
Mol AbgSh mEeAamvtEa L B4 20 [E 23] 2on

TUHE Toul
Zees BT
o] = A} AR 0.1% ET|==0 ZolA| EAF &of
Bgvl : ohHELo|E
A4E7] 94 360nm
ik 0.8ml/*
2w Agilent _ Eclipse XDB-C18, 250 * 4.6mm

[¥ 24] o] &% =4

A ZHE) A & (%) B 8 (%)
0 80 20
15 50 50
25 50 50
30 80 20
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=) =) D
- 224 40ml - HPLC
(30C, = 2a14=1)
. - Eromasl 100-5
- Wortex Zmin 250 4 fionn 3
-A=s 32 -39 W - 2980m
Sga2 50 AL -ASU: B
- 045 WEAA YHZ o2 - BEu WD
[2¥ 2-49] Aloesin A%H
@ Fnlet A=
o) AgA v d AR FE
- S8 438 HAaA
- oy Wuygel dy W yaay WHygel I
- HPLC# #3214
- Vortex
- J8&g23a (250me, 1L)
- 253 "7
W =
- A& IZ R E Y
- A EH3 =7 = 7](UV Detector)
- Kromasil 100-5 C18, 250*4.6mm %3+ o]¢} T53 A
@ +Agn o] =1
- ol 2/ &ujrt xS HEd ASdL B F8dolal BEALS
o] F /M9 €= 87 : 13 (A : B)Y v &R &Y 0./ =E3)
719} ZHel & A A1,
Q@ s 2 dukrek
o =4
- Aloesin

A2 1 C19H2209, A @ 394.4, CAS No. @ 30861-27-9

[29¥ 2-50] Aloesin FZ&4

<-(methanol, HPLC grade)
T (water. HPLC grade)
_]
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eh g Az
- G2l 10mgS AHE3| 4.
- AE] A} FFEEES 100m A EZeaTo We
- FRFE Hol BAM 2E,
- @Y RS FHTE A 2, 1, 0.5, 0.025, 0.01 pg/mee] = A 3
W Alg&d Ax
- g2z 0.0172ugl FEete FS e 4.
- 49s AW ANEE JeEdaad A
- AE&EH =T 70%0ls7F HAE 55 ¥ F 30TY ol 2&3AeEE 3087
A AL
- 2%-7F Vortex 2 A|.
- gole] £EE oo B W
- 25 A8ESaal AR BHE
- o] $9g 045m WHl FER ool d& ofsole NFgdow I
w9 A
@ 717] A
o [3E 25], [3E 26]¢] o2 AMgety] A&% & 7]7]of mel Aol Had F+ 5.
[E 25] A& AAZZ2nETHE 2 (d9)
= =7
T 20ul
P25 25T
Q_ . I
BE AgT &
B&w : wEkS
S 298nm
e 0.7ml/%
Zr Kromasil 100-5 C18, 250%4.6mm
[¥£ 26] o] 4 =4
Al ZHE) A &N (%) B &9 (%)
0 87 13
10 82 18
20 77 23
30 72 28
45 40 60
@D Az FA(el)
- EFEA agnEny 2 29EY
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[2¥ 2-51] A8 =EH9 ma=nE 23 (Aloesin 298nm)

- Al gRAAAM Az TFEEAES [ 15, 1619 HHoZ BA4S A4
- Qod 7 pmel mEEAY WA WARS 7
- EFEQ FE O AARY EE WAL 44
& Ak
uercetin
Q = C X—V X P x F
(mg/g) SA

C : AFAX F=(ug/ml

V : #Z= Volume(ml)
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[
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4o o md
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(1) #%F ADE 2 F2He 59 gote] AAnET
1

] 0.
Fom 80~120%E5 A &3t¥S W 0.38 mg/g~0.58 mg/gHAE YEH o]
He A A vl dAREFSIA AE oY EFF9 Quercetin
NE 3 & dAE Aol AFEE™ A aelE 038 mg/g~058 mg/gH el e
TES YAEEN ARESHA F. 2o wet FEEH Quercetin® $HF B4 A3, 7
< FF(QME 017 me/g, W 019 me/g)S Aelsta A3 0.57 mg/g), A%
51 mg/g), WAIE0.39 mg/g), HE(045 mg/g) FE AFEAHAE stk Ao E3 5
=

FFe nHste]l AR A A Fud QA AE 27
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b

o

S gt dAE Al e

i

[£ 28] HF AEY H FEHLS o83 L2 FIN7|E dAEZREES

s 7] (4] 2o NEAHAE THEZ

[mg/g]

5 61.1
62.3

9 62.7

10 59.8

11 60.1

12 59.4

L EY G2 AYA 2% 7 B dE

845 profiling

- B GuFEE, 9d gRAFEE R Yu-dREd HIFAA & o] &4
i 15 & %u9e] Water FEE3 L Eo9 95% ethanol FEE38e] ZAlo] t}

g-1ufel Chloroform, Ethyl acetate, n-butanol, H.O%5 2 &z x50z H I3

G

°

2 Fr e ox

Al

oA Ae&ddol =2 @ peake] HES FUs7] fldl HPLCE ©] &3k

| Alliumecepa. L (Onion) | | Aloevera (Aloe)
¢, J, | Mixture (Onionand Aloe)
| Water extract | 95%EtOH extract |
[ T [
| Water extract |

;L Chloroform(EA)*3

v 2

| Residue | Chloroform extract |
Ethylacetate(EV)*3

v v

| Residue | Ethyl acetateextract |
\L n-butanol(EV)*s
¥ v

| Residue | | n-butanol extract |

[ 2-53] & F2ES &vd &9

(2) &3} - SR FEARE Y EF| AYA &
- Y- g o EF4AY EIE dAdYHFEEY dAdLRAFEZES WFTOZH
AU A 53e] A AEE A3ty & dakst &4 A3 (DPPH assay, FRAP assay,
)

Total phenol contentss) % Aggdd (4% & JAa s AEX=mA, =EAA
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)

r

(7F) DPPH assay
- 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicaldl <3+ 4A4%<2  Brand-Williams,
Cuvelier, Berset & (1995)¢] W& wWste] 54, A5 250x°] 0.lmM DPPH &
2 SAE &3t A2 80
)

AFE-3lo]  517nmoll

(

Al
ol 25mLS 7F3F F, 99.9% methanol 2500 &3k HF
W= F 2333357 (UV spectrophotometer, Shimadzu, Japan)E

o

I
A EREE 43

(4}) FRAP(Ferric-reducing antiocidant potential) assay
- FRAP Benzie, Strain (1996) Wi & st F4%. FRAPAISF2 25mL acetate
buffer (300mM, pH3.6) ¢} 2.5mL 40mM HClel &3 sk 10mM
2,4,6-tris(2-pyridyl)-s—triazine(TPTZ)A ¢F 2.5 mL¢ 20mM ferric sulfate(FeSO4) 2.5
mLE 7}l A xg. A F3 3mL FRAP reagentol Zr2be] #3& 100t 7T
00E 92 v 37TColA 24A7F wF3-A1Z1 & 593 nmoll 4] UV spectrophotometer
(Shimadzu, Japan)& ©]-83}%] 593nmolA SHF=E A

(th & d=3ded 4
- % ¥H% &% Folinciocalteau ol 28l =3, A8 50 =574 115009 2N
A F 20% NaCO; & 600u0S 7}at

FohnfClocaltea fN 200uS 7FEt TEIF WX
of EFF F 147 A Fe] T6enmol A FRES A3

() a2 &4 94 2%
- gEe] dooN dads By §F EeHeR R 4% S R £3S
51 AA e o d4xd $H A &% aggregometerE AMEsH] A
U d7d3

(1) st - Fzole] §84L p
O Fotel FEAE BN ol &% wd Ut DAL} Foh o] s P

O

3 & 9] chromatograph
O Y 43, dd 2o FEEYN Ju-d2o HdAaAe FIEES 77 G /F&
A& B9 (Jeon, jeong 5, 2011)=S o]&3}e] HPLC Chromatograph 360nmollA] 4]
sH19 2-54, 55, 56).
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DAL €, g0 6 Mo (JIMERIH07 1904 1)

7418

[ ra

.18

0568
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1

Wate

=i

r

g
DALY €. Sig=3808 Reteadt (IIMBRIST 1908.0)

-

i

Lt
4001
8 500
b 7 101

2712

LEE

18401
8 Ya2

8508

Ethyl acetate

i)

5
TRDT C, Signann 8 Rats ot CIMITAS07 1310.0)

i3

Chloroform

-

min

8
TAD T, Sigaann 8 R e (JIMIRIa0T7 1912.0)

ﬁgﬁ

S

£
]

%yf“‘

Butanol

a s

T T

T
10 n

[2¥ 2-54] LI &

LE

0

54

BADT C. Sig=380  Femoff (JIMINUS07 1802 D)

o

Extract

L]

iy

mal 3
75 4
e
25 4

o

1%
§ 8322

5

Water

sl

00

minf

2736

113713

19002

Ethyvl acetate

min|

»3ast
bidiey
£ 18,152
18043
10357
19.703
20,148

Chloroform

<]
DADT T, Sig3t0.8 Refsofl JIMINISO71810.D)

0718

7803

423

G

8478

Butanol

T
ol

i

[29¥ 2-55] &

£ £ 383 Chromatograph (360nm)

_87_



DAD €. 5=t Ramum (FIMII0IS07 1 103.0)

g Extract
100 < § ﬁ §
o 2 o4, = -
1 f By Lim EnEoZ
a T b SR VL - [T AL L R .
0 5 P 2 i
DAL C, 5ig=300 8 Retofl (AMINIS0T1115.0) J
el Water
S
o]
- =
2 § % ogesy §1
A T B} B EZE & ¢
¥ Z "y = = = =l
DADT C. §ig=380 5 Mat oM (FIMIBRA30T 118,07
i . Ethyl acetate
] S
4 & £ 3 L
ot : 2% gl 52k 8 Ji
% i R A Ao Borr =

o )
DAL C, 5iguaB0 5 Rae g (BN 1307 1 116 0)

Chloroform
i1

: z - = 5 = il

DALY C, §ig=1008 Fat=aoM NMIPR 1307 1121 §)
_— Butanol
o

80 4 PP

g4 = o s BhgoRife

0] g g8 §g Engsling 2

o o st ne AMENGnD 5

o ; 10 15 RIO an mirg

[2] 2-56] ¥3-4=2 E3FA AN &ojEFE Chromatograph (360nm)

() g2 F8A4E BAHS o83 dd Gy dd d2def Jup-d2d HIFAA
gl = 9] chromatograph
O 9 3, 9 Fzoleh Fab- o] BFaAe] FHTL 247 Ao FEHE P
A (Park &, 1998)& o] &3ste] AgdA AES HPLC chromatograph 298nmeolA]
e (19 2-57, 58, 59).
DADT B, 51g=206.5 Reroff (JIMINIS07 1702 00
AL 3 5 Esftract
10 2 1} o
[ g -
a 5 W 15 20 2 20 25 Py il
DADT B, Sig=208.8 Ret=oM (JIMINVEOG0314.0) o
i Water
100
g & -
% g g< g 38 5
0 S i X _ ¥ o= o E |
i 5 20 25 o 35 Py ]
mau Ethyvlacetate
100 4
:;L e § 8 @ §§ @ = LA —
] b e f=: & Z® =S
2: % o hv’{lu—i!g'm' ah 2 P fi\z__wlﬁ
; ] - = = = % = - i
DADT B, S1ge208.8 Reteof (JIMINVISOSOZ18.D) C}ﬂoroform
sl o
. 3
u-_,——s_/\._l'-\_M j{ .
H 5 & Z P P =
DAL B, Sige288.8 Reteoff (JIMINVSDO0320.0)
maL
100 | IS
s 2 g z b & S
L5 fepilidefip 0 8 28 & 3
; : " = Py = % = 3 =

[29 2-57] @9 gy FE2E9 £ 38H Chromatograph (298nm)
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DADT B, S:gu2UE 8 Remoft (JIMIRIM0TO003.0)
mikl f
e : Extract
bl
07 2
=) & B i
5 : » = = ' % i
DALY B, Goge208 8 Retson (JIMORIS0T001E.6)
e § Water
w0 ]
s g § g i 5 t 38 2l
i 8 B .8 8 8 A% B BA 5w gels)
] = 25 = = ] e
DAL B, Gigeaus,g Fwtwo (MR 107 016,01
i3 Ethyl acetate
75 4 & Eg ﬁ {H
s . £ S8 wBy m R
5B NS P
o — T .
: z ® % = P = ' P i
DADT B, Sage2U88 Remoff (IMIRIS0TO01E 0)
w3 k Chloroform
75 5 %
- s § 2 § 3 : BB
=] 8 B2 £2 4 113 : E : o1
0 ] 0 1 o 25 0 3 P i
GADT B, Sigr298 8 Refroff (JIMISRIS070H20.0)
Al g Butanol
3
w3y A5, Iw . ik ) . 1Ep
) BRSO 3 N ARG Y A%
. : » pa » = = - P .
[29 2-58] @ ¢=2d FEE9 L& FH Chromatograph (298nm)
CADY B SigeZUR 8 Ketwoff (IMISAISOTOE0S .0
e 8 Extract & =
B i
& we B g "
P A A s & 33 #gazglde
g . ki A A 8 KR FEE )
- n = 5 = 5 i
Water
Py g B & 2 oa
B B®E E g § § o5 ¥
o g e o8 o a g T
= P % = = = il
Ethyl acetate
8 =
¥ o2 *
F ST . S 1
: » = = Z = = z il
DALY B Sigeaue 3 Rebeal LIMIIN | 207 0R10.0)
b Chloroform
w0
2 g 8§ 3 g
s & £ : A ik
o ey ek, e, b
: = - = A P =
DADY B. Sige208.8 Retsal (HMURIMTIONE [
may :@ § -
20 - @
45 | g
10 3 o
et
o
¥ H A 3 = % P = F i

(2)
(7}) DPPH assay

- dAgel gl PR el
Ethyl acetate, n-Butanol
olgato] a3 e B

¥} ool H8

AR 2 Fg9 AYA 53 AF
2FE=E 2 -2 EFES 2F=ES Chloroform,
9 Waterg o]&3sle] &v £33 7 &0 #3< DPPHE
& =43 A Chloroforme wrdekato) A 17.23%, @ <&+



[UO

AU e

e o @

ool A 49.03%, %3t Aol EHIFEA 2863% % 7HE vk A Ak AE
o Ethyl acetate: ©d Aol A 98.69%, T L Zool A 34.50%, i}z o
Eol A 41.54%9 &4 A AES B S, butanolod A & ‘:}%’%kvﬂroﬂ A 96.53%,
Ao Al 5882%, YLzl EHIEA41.32%9] A Atr JAEES EHA
Waterol| M= @A gutoll A 8151%, @Y LdzololM 9585%, %} Eﬁoﬂ i
81.73%< &4 A4 dAl&ES Y

lo

Ulo

= HEX

3

= WA

=

=

Sy u

= EA

ﬁ B CF
B BU

Onion Aloe Mixture
[Z¥ 2-60] S@LdET, ddLdzo o FF-L2o] FFaA9 &vid EFEY
DPPH radical &A% ® X

(4}) FRAP(Ferric-reducing antiocidant potential) assay
- Y s s #dHo] e 83 AAEA FRAPO 9% #d¥ =
A pHellA 3k Ao ol8l  ferric tripyridyltriazine(Fe3+-TPTZ) &-3A]7}
tripyridyltriazine(Fe2+-TPTZ) 2.2 394 H = U E o] &3 Aoz iAol o] &

9 2qe
A

é

ferrous

4E e 7 2482 Fed+—ferricyanide 5845 Fe2+ FE = 3HAAIA HAS =4 g
7hEE Ao mE dyY FEE9 FRAPO 93 U= (19 2-61)% Zo] 5% o&EF

om @Al Fhshe ARE UEd. Water ¥
TE/g)> %320 53E(259+0.05 mg TE/g)> &

oA ©d &2 (3.0840.04 mg
3 2
et foHel Aol E 1S (p<0.05).
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FRAP

5.000
4 500
4000
3500
ap 3.000 - Wi
=] 2000 HCF
1500 | B BU
S0 4
0500
s Onian Aloe Mixture
(2% 2-61]1 A%}, GAL2o|g Foh-%2o) BFLAY S8 EYEe) FRAP 23
(th & dA=g<dF +4
- ZYES AE R 23 dARERZ AEAC dE ®EF9 9om, phenolic
hwmwll%ﬂﬂﬁﬂ%ﬂ@,ii?ﬂ%ﬁEE7W}ﬂﬂfﬂﬂ7”%P‘”ﬂ°7%1
gl EAkst A8, wat, 3 S 2] 9 Adta e #odtes AowE dHA U F
v s Ee ksl geukrgs 8% oz HEA 2

phosphomolybdic acid<}

o
o, Wo-zol HAEAY B EduOE B Wi

Z=oA Fa-gEd HAA (2561020 mg GA/g)> ©Y &=l (2.184t044 mg
GA/g)> & F3(262+032mg GA/g) ©o=2 Fo4<Ql AolE HEhd (p<0.05). ¥ &

2ol Biade RHE B FNM MY BE T Felug @

Total Phenol

4500
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E EX

~ 2500 - WA
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m 2000
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mEBU
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B

=
[}
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B8E FolA BUY, AL

<. Water, Butanol, Ethyl acetate, Chloroform 3+ % ot 2
g2 o EIAA RSG5 Butanol w8 EOA JPY £ AAES HA S

Butanol 8 +=9 w5k wet dddatol A 76.3%, 87.3%° AJAl&ES HIIL,

o e A1 86.5%, 100%, Fit- L=z EFrAldA s 722t 97.9%, 97.3%< i
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L, [Hbolat] BEEr |dEolab
IT
MESIEHE H
I
PR :2015.9.11,
1LAE S2M o 2rd 2. 83594 OFE, 34 3=2ig MaLea g
S.HI%E"—E AN SHS(ZH2H?) 4, EENY 0= 24
57 350ng, D= Zrd 6.2 AH ZE=E =0l
7. EHE 8. 3EHE
9. Z|ERAFES |12 102F(3500ng)
[11 BHEHI
< =» HHErH| H
1 | 2O S 2 (2FOEEE, I EH A~ ERI45]) 71 .800 12 ZMEAM 1,500 62ng
2 |SEHFEE 2 (= H 508, SES AESIE0E) 26.400 12 ZH=EHEA 501.6ng
3 |0l&sH A 0,900
4 | ~HOREORI & 0.900
— |OlSHH
- 2t A 100.000
LHEE  [JoH on 22 (%) 2859 (02 B0 2 A9 Eg
SHESE [AO|SAE(Z=zHD) 1EETH |z 24
5.2 Bleg, 05 24 eANH _ [2EE Z=
[ EEE PEE[CE]
9. JIERARE |12 1024 (3800e)
[NEL]
& = TEL] T
| |[2BAERRE 9. 100
2 | 2 0.100
3 st L 0.900
4 |AHORMI S 0.900
T #REF |0iGHE
B A 100.000
131 9z
<8 =E>
o N [ ETwel | s
*F
x
[Z29 3-1] dB3ANEE AAF H ST A4
o 5 s o 5 SRS 35l a2
(28 3-1]9 22 Aoz o 498 AT A (9, dFD)S shelaL, AFst &4
e a9 [3-21% 25
Baats T ¥
Py s \V'p
s 1 f
ey ¢ ¥ Y20 £ (/D)
FE85% > | ] € 35 5%
| gn xR EEUEED
s/D > | | € s/D
| %1} == powder | | 220f 5% Powder |
T~ T € 3:LQTRER0 55 P)
= = Mixing
ExTE= 2
B \"'&"
— -
. o Z}| I
oL 220 S¥AN HES FHE
[29 3-2] RN FEE T EFEY AFS TAE
= == 1 = roy ML=
2. ¥R FEE T EFEY S4HA AA
=z =3 = ol X o) & O = 3T =]
- QR FEE 5 BFBO by AP SHAGS 4o 24 HEFoR Ag:
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1

kel
=

o

o

il

(L) FoiA

o

il
E

K

ofn
B

—_
fite)

) F-Z(SPF) #E, Hsd : Sprague Dawley®™™ SD®™

A

e
fins

|

'

E
=

[eli] el
|
QL0
2|e
J%AZO — | —
NN L
0 Tellen
< |2
Q| b=
Ielile}
— | —
0| e
D~ ©
<~ |
&R
o RN
?22 N
[er] i)
QL0
— O
Y| —
— |

A&

=

ol
AL

=

[e]

el

Uz

7H A

-

s

B

o

z 74

A o
A ©

[e)

AW 5:14-RA-089) 9] on]Fofol A&

AR §7
_95_

Fo Al AFTHES
ol sEe] A




—_
o

il

3ol o)

R

2

e

99

14-R155).

Ko

(e

vzl

N
K
o
Nd
ﬁo
i

SEE

-

R

A =]

o

i

71315+ 10-20 3]/hr, 2= A13F 12

gy

Z£ % 150-300 Lux=

15 %,
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~
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)
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A A

21.7-22.5°C, 55.4-59.6 %

WP AE, = % 2

AFS(TEKLAD  CERTIFIED

¢}

PROTEIN RODENT DIET,

™

hyA

Harlan

2918C,

Al Mz Rk E R 91, AR

%

bALS g A}

=

°©

)

5% Aela A7ls o

S

IRRADIATED GLOBAL 18
Laboratories Inc.,USA)

et 107
2% 3 v o

& A

- ZH AU =AW AFSFAAAHW 215 x L 355 x H 200 mm)ell Al AFS713F &<9F b=

-z A

o]
mo
iy

™
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o
!
KR
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ol
iy

Fo F(mg/kg)
1250
2500
5000

10
10
10
10

o] e 2 (ml/kg)

1-5/ 21-25
6-10 / 26-30
11-15 / 31-35
16-20 / 36-40

5/5
5/5
5/5
5/5

M/F
M/F
M/F
M/F

Gl
G2
G3
G4

2000 mg/60 kg (33.33

150 el

Eid
g]
H 2 2 2 7o +&
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- 3 T AR Ao w BAG FEO AFTS A +=¢Fsta, Hitdd v}
e FEES AYste] Add AR o] Tz Eujade
Foldz 24 Mol & AFEFA, dFddH1ZE HE
T3l 2 7|7 1 3]/Y, ©@3]Fo] Fol= 10:54-11:120 2 A
Fojolay A& Fodo] A3 AFS 71FoZ 10 mL/kgl 2 A&
Fol Ao sFFHF A2k 16-20 AZHAA 9 WEES H
g T F ATRAS FHE AHR SIS 01_%6}0# 21 el
. A4 Fol AFED Fol F oF 34 AL Foll AtmE A
.
@ =
(vh % 2 A}
O Izt
- A SAREe BE FEo dete] w1 3] o) AAEH S w

1 ADAA = AEHOR 6 AAAE o)
M, Fo]dS Day 12 AA3te] Day 1574 HAI8H9S.

1

- Day 169 .2 AEFEL COE olgde] AN F NSl o g o
8 ANAA etdow w &

- BASA BAe Agom del ALHE B4 97172 SPSS (ver. 101K)E o]
o

gelglon folFEe P05 AL,
- AFO O BA BAe ARe AFAS L BEEH dAREA

(One-way ANOVA)S @.%3}91%.
- AMdEEol TASHA &

o
-~
23
%
?
Rl
o
=
I
o
ay
=}
—
o
=
=N
w
o
wn
o
—
»)
Ol
=
rlo
MN'
Ot
ol
X,
52

A
(2) Azt
(7h) Abg

- A EES BEA Edks (29" 3-3).

Tabla Aortalities
MOBTALITIES
GROUPS Mo. DEAD/ DAYS AFTER DOSE
(ma/ka ‘No.DOSED! { 2 3 4 & 6 7 8 5-15 ALRVAE
TAALE
G1 (0) 0/E o o0 © © O © O © O
a2 (1250) 0/5 o 0 © 0 O 0 o o ©
&2 (2500) 0/E o & e 0 ©o ©0 ©o o ©
G4 (5000) 0/E o 0 © © © © O 0 o > 5000 ma/ka
FEMALE
&1 (0) 0/& o 0 © ©o © © 0 o0 o
Gz {1250) 0/5 o 0 © o O © 6 o0 o
&3 (2500) 0/E o 0 © 0 © 0 o 6 ©
&4 (5000) | ois o 0 o o ©o o o o o] >s5000makg

=
v]

: Approximatse Lethal Doas



[29 3-3] SAHAE

e

()

=

o] o
=]

5,000 mg/kg Folx 7 1 dlA
2 A

9 9 (soiled perineal region)°] ¥Z5 (19 3-4).

Tabls 2_ Clinical signs

- mortalities 2 3

Fol & 2 AR Y AW (soft stool) ¥ d}&-H-

CLIMICAL SIGNS

S — GROUPS (ma/'kg)
&1 (0) G2 (1250) &3 (2500) G4 (5000)
MALE
1 Normal 545 5/!5 (B 4/ 5
Soft stool 0D/5 o/ 5 0/5 118
Soiled perineal region _ /s o/-5 0/f5 i/5
2-14 MNormal 545 5/ 5 L
5 Narmal 5/5 5} 5 5/ 5
- Tarminal sacrifice B8 5f5 EfB
FEMALE
-1 Mormal 5/ 8 5/ 5 5/ 5B a8 f
1B Normal E/B 5/5 B/ a8/
Tarminal sacrifics 5/ 5 55 5/ o
The day of administration was dasignated a3 day 1.
Mumber of animals with the sign/Mumber of animals examined.
[Z9 3-4] SAAH - 4t 25
(th) A=
- A=y AEE dstes AFHA GRS (L9 3-5H).
Table 3. Sody weights
BODY WEIGHTS (g)
s GROUPS (mg/kg)
G1 (0} G2 (1250) &3 {2500) G4 (5000)
MALE
1 220.79+7.21 221.20+4.72 222,38+5.06 222.99+5.18
2 248 3517 .35 248 61£7.31 245861478 250.31xB.77
- 251.45x10.55 263.63+8.74 264.33£7.19 264.55+5.91
8 292.90x11.24 287.94+5.64 292 431+10.38 280.18+11.91
15 32485118673 315.26+5.95 32185 14.54 323.64x17.57
GAIMNS 103.681x8.62 94.08x7.14 S9.57£10.63 100.65x+12.62
N - 5 5 L 5
FEMALE
1 T63.456x4.58 168.65Xx2 87 167.72+4.07
2 ?E'.ST:I:—LT.E 185.B0x5.32 184.03+2.74
- 1B86.8015. 45 i 5 192.5514 02 190.51+5.91
g8 1896.211+8.84 i 198 92+4.07 | 20202587 198.27+5.88
15 EEI-é.—’rE-:I-:-E.-.BE 211:27+7.60 212.71E5.7 205 83+14.24
GAIMS 43.02=5.56 £5.82+6.32 42.06£4.42 38111164
N 5 I 5 I 5 5

The day of administration was designatsd as
Diata ars sxpresssed a5 mean = 5.0.
ody weight on day 15 — body weight

[Z¥ 3-5] SAHAE -

Gain ia om day 1

AzAs} 243
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(¥ 3-6).

orol o
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2= A

&
.

B

™
e
&

ol

oM

000

MALE

FEMALE

1 (5

-
3T

00

b

=3 {2

OUPS (mg/kg)

=R
G2 (1250)

—
B2 S Sprague-Dawley #H=o] ©@3] 2

1
4

T (0

p=N
[}

£

h=]
=

MECROPSY FINDINGS

FMNDINGS

Mo gross findings
Mo gross-findings

Macropsy findings

IRGAMNS

L=

Table 4.

o)

—_
o

AH o e 1 89

o)
=

te] 3]

o

1250, 2500, 5000 mg/kgo. = 47
- 5,000 mg/kg FoATol A 2 AlZEA

ol

No

)

- oo A3z wel, A

B35S Sprague-Dawley P =0

o

Sholl A 7feFe] X AF=F (Approximate Lethal

S

Adxzd
}

5,000 mg/kg<

[e)

o

Dose; ALD)

(1) A

(C-1630)

iy
il

%1—

alo]
_zﬁ
N

ol

—

) ZO
,.mo

2 Quercetin 0.48mg/g, Aloesin 0.06mg/g

i

kel
=

R

Zhel

=

OECD 7}°]

2 DMSO)
(29 3-7).

< 472301-500ML)
— 99 —

. Dimethylsulfoxide [67-68-5] (<F
. Sigma-Aldrich Co.(A| =

TG 471l AAE A



CHALE SEESE (o CAS No =spx |, ==
g/ |:I«;l.t=r
TA100
) i TA1535 2
- 2—Amincanthracans (2—AA) &513—13—8 ~Ai537
WVIPE Lient =3
Banzolalpyrene (B8[alP) 50-32-8 TASE 1
TA10D 0.5
- Sodium azida (34) 25628—22-8 S =
TA1L3S 0.5
2-Hitroflucrena {2—MNF) 607-57-8 TASE 2
4-Mitroquinoline—1—oxide (4MNQO0) 56—-57-h WIRE urrh, 0.5
Acridine Mutagen ICE 191 {ICR=151) | 17070-45-0 TA1537 0.s
[28 3-7] SAAE - EA=AH] ANE 23
=aH a8 HEEE | ZE®E =gl Ez
2-AA Sigma-Aldrich Co. A3BBOD |STBB1S0IV| 2013 2 01 @ 02 & 130 5C
Sigma-Aldrich Co. e i /
alajp | @ma-Aldrich Co. | arey || mossssv | 2013 2 05 @ 31 &| 11~30°C
vSupsloo)

SA Sigma-Aldrich Co. 3803 BCBJ1210V| 2013 & 01 @ 02 8| 11~30°C
2—NF Sigma-Aldrich Co. MN1875 S43858Y | 2013 B 01 @ 02 E 11~30*C
4Ma0 Sigma-Aldrich Co. MB14i SLBBS231V| 2013 ¥ 01 § 02 2| -15°C 0I5}

ICR-181 | Sigma-Aldrich Co. 12635 1101173V 2012 @ 01 @ 02 & | —-1~10°C
[2¥ 3-8] 5AAF - ZAAIEZ 4

O ANE=d =4
- AdEE2 el "t B4 gle]l $FF auEES Al AMgel S AR Ad
=245 AEste FAAlE B2 Ae HATER &, oS T FYAR B
Aoto]l 4 Fas AN, AYE AdEde A Hddd A8 As (L™
3-8).

TFAEF (N FETHE, AZWME AMTIF2DE ZA5t] Q53 S
F5. 2-AA, BlalP, 2-NF, 4NQO % ICR-1912 DMSO
(Sigma-Aldrich Co., # 472301-500ML, #|z==¥ % SZBD0030V, >99.9 %)= ZA s}k
o Ws HAS AL st A& S.
Q@ ZAANFE=HE] 4
ZAAHELD gk 2 AAIHA kS,
(th) A& A
O AFA 2 Adeo]
- 3|2~Ed QA < Salmonella typhimurium TA100, TA1535, TA9S, TA1537
(Maron and Ames, 1983) @ EfHER QA #+59< Escherichia coli WP2 uvrA
(Green and Muriel, 1976)& A}&3l9 5. ©] #FEL A3 MFDS % OECD

El__
guideline®] EBAE=HAMHo] AP E #FE A Hol L. olE #FE vyt 33
22 WHoldAdE Vs AT T Ao dsHIeH, 7 #F FH14 5

- 100 -



AEY _:f”cﬁﬁgl FI1ED EE0| | EobAOC 23 EEE0
TA100 hizs46 Mz weB pkM101 Base pair substitution
TA1535 hisz48 ma B - Base pair subsiitution
TASS D305z == plEMIO Framsshift
TA1537 hisC.307E ma  welB = Framsshift
VilPZ2 v e = L = Basze pair subsaiitution

[Z" 3-9] SAANE - HE 75T ¥ +3

- Awde TAZF

rfa Aol = AX4H 9 lipopolysaccharide &8 e Al &
HAE ARl dojd EAREHN, o] EdWol= gk Fulo &AL dF Z
A Fe stetE Aol e AEH Y FRAES =ow. DNA &4 A3 He
dE Aol dold uvrA =2 uviB EdRol= A5 Aol Wg A
S dA3%] moEw EgAvE pKMI0IS olE 7H wFolA] i EdWol e
gt AFAEs U E9E

_Z’__
- Molecular toxicology Inc. (P.O. BOX 1189 BOONE, NC 28607, USA)ol A <

F @A BAAAA LA A BRI T Aha|kd AL Al ALY S
@ o A8 =]
- BaEdWo] NS ¢33 759 dAujokol= 25 % Oxoid Nutrient broth No. 2
& A8

g .
@ # Av A (Minimal glucose agar plate)
- 15 % Bacto agar (Difco)2} Vogel-Bonner medium E % 2 % glucoseE &7
< JAEHYHG0 x 15 mm, 7ok E)e 25 mLA 53 AS ,\}g ERsa=
ﬂP@?(E col)®] A5 Yo #d3 HLnujxlo] 0.1 % tryptophan®} S 0.25 mL/L
2 A7k AS AHEE S
@ Top agar
- Top agar= 0.6 % Bacto agar?} 05 % NaClzZ ZA g ow, Arde 58
top agar°l|®F 100 mLZ 10 mL®e] 0.5 mM histidine-biotin ¥ 7}t =
@ #F9 BE H PHEF
b e WEsHE
- o A7) HES fote], duld 1 mL F 90 pLe] DMSOE 7lste W&
vialel 2] €] -70°C o]sloll A W rHH A=,
W wt~E =4 o] E(Master plate)

°]

- vheE EAOlER WE RFE ABete] 10 A7 FE EuFlS AAF Ha
WA e] Eustel Astn WRnwatgch FujFoe ARt FAHAN A
W, 7 #F PARAL ARG vhiE FeolES FFE HAEAM AL

- 101 -



@ B8
- 2} w5 t3le] Maron and Ames (1983)2] Wil o] =3l thg 3k} o] F4d
& [e) = o
FAE g d =
2E B0l i 25
histidine 8358 L£0del TA B
uwB mutation {71 fdeEl TA 25
F-factor 7T #DHE TA 25
fz2 EEBE02 | HOHE TA 25
spontaneous revertants] = | 8 DEE TA ZF R £ colfWPE uwi
tryptophan @324 E. ooli WPE2 vty
o, mutation {71 E. coli\WPE uwih

[Z9 3-10] SAANE - FA3ZF &<

(2}) tHAFEA A(S9 mix)
@ S9 % Cofactor

@b S9
- 719 Aroclor-12542 %3 %l Sprague-Dawley #=29] 1t
- &3 ¥Y  Molecular Toxicology Inc. (P.O. BOX 1189 BOONE, NC 28607, USA)
- AFHSE  11-01L
- 2EWHT 3219
- @A gEF 350 mg/mL
- Bz YsEA(-15°C °]3})
@ Cofactor
- W3 : Cofactor-1
- F34% : Wako Pure Chem. Ind., Ltd. (Japan)
- AEHZ : 309-50611
- ZEWHST 999303
- Bz 0 YR A(-1710°0)

@ S9 mix 1 mL ¢ =406 % S9, v/v)

- S9 mixe SS9 BREgA fdo7 FASIS. SO mixe] FAS 8 pmol MgCl2 -
6H20, 33 umol KCl, 5 pmol G-6-P, 4 ymol NADPH, 4 pmol NADH, 100 pmol
sodium phosphate buffer (pH 7.4) 2 50 pL S9°0. & 3t ow, ZA 3 S9 mix:= &
ol A AHEsHA =

(vh) A3 3y
= 14-VG-150P)ell A &+ Al 22 %
T 1 he EHEEME s

o

- A HIAlFoll = 5-5000 pg/plate?] 8 TA FEE Ao, AFEA AT A
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A
2]

Z(plate) A

Ael 2 9

@ Ald=4

direct plate incorporation

-
R

- AgEa A

I+ master plate=ZFE 20 mLe] HA A (25 % Oxoid Nutrient Broth No.

3]
=

]

2 HF

- A

B
—~
o

~o

2°C, 120 rpm)ell A 10 A1ZF <A j

+

8l shaking incubator (37

AT WA W n
- 2% 45 £ 2°CE

}+= dry bathol 22 it tube (12 x 75 mm)el

2] &

)
T

S9 mix 05 mL (HAFZAA W 4§ Alol=

o
S9 mix W4l 05 mL9 sodium-phosphate buffer, pH 7.4), 78]} 0.1 mL, A

o}

=
=

3k top agar

Al

o

}o] minimal glucose

3|

Al vortex mixer® 2-3%7F &

==
al =

]_

fite)

agar plated] o o

- o)

Fd =

A 0.1 mLE,

(]
o
= .

IR

ol

=4 &

o

o]/
ae
N

0

ojn

s

bol 44

)

HuEsE=d 0.1 mL ¥ S9 mix

—

el
i

B

T
oF
el

p—

0
o

- A¥dE4d 2 S9 mixe] FA

kol

X2
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+
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fite)
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=
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T

o)
pal

o]

el o
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(-
o

O

=

S9 mix¢] &

75-200
3-37
15-60
4-31
5-40

-

R

7}

HizTel 2 W oY A,
<

g ATt 71 05 x 108 CFU ©]

bl GElem, e el

=

A 2]

}
Z

o
pal

Jmo
N
N

[e)

FAW 1 7 o] el Fieold A4

i<

7t

=

A= w7+
<)

TA100
TA1535
TA9S
TA1537
WP2 uvrA

d 3t

[}

d o

g

7]

of o

E

Ay A
it

i

el o]

=

=

o

® A1 B8 7+
@ ANEEE A T AESHS HERA

@ =] Al g 2 (microcolony)o] YERS o,

2

A

3

© A}

7

3

- AR A S ol ol

BlalP A 2]oll A et

@ Astel

(wh) F A3
D© EA

-

o?

~
fite)

5

et

ﬂmo
Y

o

(Table 1, Appendix 1 and Appendix 2)

.]
S top agarét &

o
1=

oA

il

i

O
Rs

Rk
- ZA

)

(7h) Z=A A

v

(

(2) A}

Ze]o]EoA 1A

Q5] 9%

o

1]

=

Fe] Z7tol

5 TA100, TA1535 TA9

Salmonella typhimurium<]
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PN
e Hekae

oﬂ Lq.e 21

pul -

Aol AHg-RE 5 7N

o

o /‘1 =

<7t YEYHA
E. coli WP2 uvrAol A= thAt&A 4 A& 2 n)
g Sk YERLEA

A mE FYRET

olko
s /v}

o,

A 3=

om,
st A Zziﬂr
= 34 600 nmol A9 &%
1.84-2.95 x 109 (TAF=F) 2 320 x 109 (E. coli) CFU/mL ©]

E g Ay A5 05 x 108 CFU o] g0l A&

Table 1. Reverse mutaganicity assay rasults — summary

=
=

AT

o

14%_/\

3 UEYA ¢

| A

Tast ' Chemica Cozs Colonize/plate [factorl®
Strain Treamed [#/plete) ‘With 35 mix ‘Without 58 mix
(¥ 131 + g 113 + z
127 + 165 [ 101 117+ 8 16]
B 128+ 12 [ 101 18+ 15[ 101
TA100 Taat article 160 132+ 11 [ 18] 1+ 3 1]
E0G 1260+ 11 [ 140] 120+ @49 11]
1500 118 + B [ 0B8] M7+ 3 10]
5000 126 + B [ 10] 1001 + 1 [ 08]
[ 10+ 2 g+ 3
15 8.+ 3 [ 083 i+ 21 081
B g+ 1. [ 081 7+ B[ 081
TAIE3E Taat atticle 160 i1+ 1 [ 4] L2 e e o I 2 |
500 1M+ 3 [ 11] B4+ 2 t0]
1500 8+ 2 [ 0R] B+ P 10]
5000 §+ 3 1 05] B+ 2[ 08]
o 7 o+ 3 4+ 3
15 B+ 4 [ 08] 28+ 4 08]
B at+ B [ 081 A+ 30 141
TAGE Tast articla 160 B+ 2 [ 101 B+ A 10]
EOC 2+ 2 [ 08)] W+ 3[ 08]
1500 BB+ 4 [ 10] I+ 5[ 10]
5000 o T [ 101 B+ 40 1791
[ s R | 1
15 % o . T A 9+ 21 081
B M+ 4 [ 1.0] 13+ 30 13]
TA1E2T Tast articls 150 10+ 3 [ 0B8] 1z 1[ ti]
500 7+ TV 071 W3 B[ T4]
1500 et =3 oLl e Bl Q8]
£000 B+ 2 ['0A} 10+ 40 1021
[ M+ & i+ 4
5 24+ 4 [ 12] 7+ 2[ 10]
&0 B+ 3 [ 107 iE £ 4 048]
£ ool Tast article 150 15+ 4 [ 0B8] 19% 3[ 1]
500 20+ 2 [ 10] 20+ 3[ 18]
1800 B+ 3 [ 1o} B+ 5[ 121
5000 M+ 4 [ 1E] 17+ &1 1021
Positive controls
TA100 2-pA (k Bit + 168 [ 78]
TAIEZE P-4 20 1% + 3 [ 187]
TADS BlalP BT + 1B [ BE]
TAIE3T -84 0 67 + 0 [ 1571
WEE uvrd E-ih B.0 83 + 3 [T
TAIOD B4 5 ' C BEZ + B 48]
TAIE3E A 5 3/ £ 18 [ 38.1]
TARZ 2-NF 2.0 240 + B [ 74]
TATRIT Ca-181 .5 1ig + 16 [ 11.2]
WPE mrh 4NGO 5 184+ EF [ 82]
Test article” REHTFEE = =8 E
g8} Three piztes/doss wars used, Mo, of colonise of trested plate/No. of colonies of nagetive contro! plats
Abbraviations
E-AR, 2-aminpanthracans. 84, sodium ezide. Bla]lP, banzolalpyrens. ICR-181, acridine mutagen IC8 1891 ANQD,

4-pitroquinctine K-oxida: 2-

NF, 2=Nitrefluorens.
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Appsndix 1. Reverss mutagenicity assay results — indivi

dual plate counts

Tast Chamics Cose Colonies/plete (Stams of background lawn®)
Strain Trasted [/ plats) ‘With 28 mix ‘Without 58 mix
7] 122 (M) 136 [N} 132 (M) 118 (W) 112 (N) 109 (M}
15 133 (M) 138 (M) 110 (N} 122 () 12F (N} 107 (N}
50 130 (N) 16 [N} 13D [N) 130 (M) 1ER (M) 1Dt (M)
TAI0D Test articls 150 130 (M) 122 (N} 144 M) 121 (N} 118 (N} 118 (N}
500 132 (M) 131 [N) 113 IN) 110 (M) 122 (N} 128 (N}
1500 A13 M) 1Py INY 1EE (N) 121 (M) 115 (M} 915 (N}
E000 127 (M) 118 (N} 133 (N} B2 (N) 88 (N} 113 (M)
vy g (M) G IN) 12 M) 8 (M) & (M)
15 iGN 5 [N} 10. (N} 8 (M) g [N}
50 & (M) 8 (NY o (N} B M) E (N}
TA1E35 Tast articls 150 2 (M) e (M) 10 (N} g N 5 [N}
£00 10 (M) 1A (N} 8 N} {0 (M) T (N}
1500 & (M) g (N} 5 (N} B (M) 11 (N}
E000 3 (M) g8 IN) 8 N} 7 IN) E [N}
v EERCT] 3 (M) 33 [N} 31 (N} 33 (M)
is 32 (M) 30 (N} 38 (N} 25 (M) 3B (M)
50 21 (M) 20 (M) I3 (M) 20N} 38 (M)
TASS Test article 180 A3 (M) 38 (M) 36 AN} 37 (N) 31 (N}
500 (N 34 (M) a0 N} 27 (M) 33 IN)
1500 36 (N] 33 (M) 40 {(N) 37T (M) 2B (N}
5000 36 (M) 36 (M) 35 (N} 42 (N) 37 (N}
o 10 (M) T2 (N} 10" N} 8 (M) 10 (N}
iz 4N 10 (M), 8 (N} B Ny 1B [N}
50 12 (M) g [N} T4 (M) 10 (N} 15 [N)
TA1E3T Test article 180 E (M) 12 (N} 11 M) 12 (M) 12 [N}
s0o L 6 (M) g (N} t4 (N)  1E (N}
1500 B M) 16 (M1 2 M B (M) B (M)
5000 10 (N 3 IN) B N} 10 (N) 14 (N}
T 14 (M) 22 (M) 24 [N} E1 (N) 15 (M)
i3 B8 (N] E5 (N] 20 (N} 18 (M) 18 (N)
50 20 (M) T8 (NY 3N} T3 (M) 137N
£ ool Teet articls 150 16 (M) 11 (N) 18 (N3 18 (M) =3 (N)
WPE wrd 500 22 (M) 18 [N} 21 {M} 17 (NY 21 (M)
1500 18 (M) 18 (M) 23 (M 16 (M) 20 (M)
5000 21 M) £3 (N} 78 (N} {6 (N) 16 [N}
Foszits

TAIGD 1.0 8es (N) 200 (M) 204 IN]

TA1E35 ) 180 (N) 1BE (M) 184 (N ==

TARS 10 20 (N) EEZ (M) 248 (N}

TAIEAT R 165 () 177 (M) 150 {N} :
WPE Larh 6.0 G5 (M) 4 (N) 20 (N}

TA1GD 0z ’ ’ S50(M) T 4% [N}

TA1535 .5 5 3E5 (M} 33E (M)

TAZS £.0 280 (N} 230 (N} i
TA1E37 ICR-181 0.5 130 (M3 101 (N} T4 (W)
WP LA TANGO 05 TE7 (M) 154 (N} 181 (N}

Test article” REHNTEE F =0T
a} Ststus of background l@wn [BL] snd piste

M. normal BL: B, reduced BL: A, abesnt or elmoat abesnt BL: E, snhanced BLI O, obecured BL by precipitation:
B, precipitation of test erticle in plats’ M, pressnce of microcoloniss: T, contaminated plats.

Abbraviations

2—fs, E-aminoanthracens. B4, sodium szids. B[alP, bsrzolalpyrans. ICH-181, acridine mutagsn KCH 1870

4—nitroguinoline N—ouwida: 2—NF, E-Nirrofluorsns.

Appendix 2. Viabla cell count of testar strains and resulis of starility teats

Tast strain

Viable csll counts

(10" CFU/mL)

Sterility of test aricls
Bolution (highest doss)

Starility of
S8 mix

TATDD

TA1E3E

TASE

TA1B3Y

WPE s

1.84

2.58

2.95

1.87

3.20

Mo oolony dus to
contamination

Mo colony dus to
contamination

(3) 1z R AL
- NAERA Ve

[238 3-11] SAANAZAFH
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- o]l AlXF+= vdd eds o r 3 gl el AFEEH I Jlon,
A A o)l HEo| AFgEo] d5H. AIXFT+= American Type Culture Collection
(Manassas, VA, USA)olA ¥<3HCat. No. CRL-1935). ATCColl A A& 3k A Ko
o3t o] MEFS AAMA modal numberi= 25 °|H, EAF7]= oF 15 Al7HY.

- 2 AFolM AREE AEFY AE FAE R AYF HAF 23 A modal
number< 25 o|H, BEF7]= oF 135 AlZHSLL

@ "F =4

- Al gNe 1 28§ Minimum Essential Medium (Gibco-BRL #41500-034) &l |
o] sodium bicarbonate (2200 mg), L-glutamine (292 mg), penicillin-streptomycin
o} (Gibco-BRL #15140-122)& #7tate] A 2 F =S 1000 mL=2 %
A AL T4 02 pme membrane filter® o33k Zof| Fetal Bovine Serum
(Gibco-BRL #16000-044) 100 mLE 7} A& 218395

- MEE= 5 %9 olAbsterAe x3) £F7E e 37 £ 1°Co F2uY7] (Forma
311 2 31110l A AE s ST gHAd 75 ecm2, Falcon)E AF&3ste] aj <
s ) 2-3 A vt 01 % EANoR AEE F A wf Lt S.

@ MEe 7] BHE

- A7l RES Y3 A EE 15 % fetal bovine serum (FBS)S -3k wjokolo] &
Bk Ao 10 % (v/v) d1methylsu1fox1deE A7 ste] A AL o YesH AN
ot sate] vk Azl dieteds FAE 54, AFHAA 2 mycoplasmadl 9]
g 0 AR E AAEHA S

32 oujek

SHAEE st HAag 7 A3 wiF F Aol ARgstdith @] S T4

sk o} Coulter counter model Z2 (Beckman Coulter)=
m I, o5 EAR WgHA 25 cm2 EE239 6 x 104 7
o] MiZE 5 mLY vjgFHe] g, oF 3 A3F vjdst & A FELS A5 =

(2h) AR A(S9 mix)

@ S9 ¥ Cofactor
@ S9

© Aroclor-1254%2 %3t =% Sprague-Dawley @ =2 7+

: Molecular Toxicology Inc. (P.O. BOX 1189 BOONE, NC 28607, USA)

: 11-01L

: 3219

OS‘H

35.0 mg/mL
YR A(-15°C o]d}h)

M 2 (M oe i rjg

|
oot U2 of N
BN o (2R e
X g b

©
O

=
)
@)
o
o
=

0
. Cofactor-1

: Wako Pure Chem. Ind., Ltd. (Japan)
: 309-50611

: 999303

OH o

|
2

m e ol o

(E T

il
fole fol
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- BRaxd YR A(-1710°C)
@ S9 mix 1 mL F¢ 24430 % S9, v/v)
- S9 mix= S9¥ HEgh fdow FAEFT. S9 mixel FA-S 8 pmol MgCI2 -
6H20, 33 umol KCIl, 5 pymol G-6-P, 4 ymol NADPH, 4 pmol NADH, 100 pmol
sodium phosphate buffer (pH 7.4) % 0.3mL S9°. 2 st o, ZA 3 S9 mixe
Aol A AHEFA S
(mh) A1E Sy
O Ags= 4
- 2 AFY AHY wEE AHAIFEANEHE 14-VG-152P)oll A EA1 3 2
o2 AEAA A8 F HAE st AdEAS AEste] 4

o2

A, el Pl ek vt gol TR,
- AUAD-T RABYA G 6 A A - 18 A B (S 6+5)
- AUAG-2 RABAA P HE 6 A7 A - 18 A7 5B 6-5)
- AYAD-3 ARAA WA G 24 AR A - 0 AZE B R 24-5)
242 A

- duAIFd A= 5 - 5000 ng/mL ®9e] 8 ©A Al¥
QALY A L FEAGD FAYA o, Y

o_lllo
S AFL Sotow sgon, AyER AZA HFYd Fd ANFEL g7t @
=

- AFEE AYMNAZFEY oF 24 Azt - EHgAAZRE MAEXE FE, AFste] 4
S ME F2 g2 24 98] Ao A ES(Relative Cell Count, RCC)E A+ %ﬂoi

= (Mg AEzs/sd 29 Alxs) X 100 (%)

= % xg/ﬂlq ] o}okotq 72]
C A= 5000 pg/mLE 3l
2 AAsta AYAFaxe 2ol AAvs TSRS (" 3-13).

PHH

[HEIH=]
Treatment F-'I—.-tal:ucllc Treatmeant times — Dose of test Positive control
sariss activation | recovery tima (hrs) articla {pg/mL) and doss (pg/mL)
1 - 6-18 0. 12580, 2500, 5000 BlalP 20
2 - 6-18 0. 1250, 2500, 5000 EMS B00
2 = 22-0 0. 1250, 2500, 5000 EMS 600

[Z9 3-13]1 XA o] dAIFY AHAF
@ Alg e AA
@b A vl
- Yk WA 25 cm29) Zek2~A(Falcon)d 6 x 104 AIEE 5 mLe] mjddoz 3}
Foto] oF 3 U3 WY, sEwd 2 /] FeaAE AFESEA S
@ AgA e
- Fgtaae S fFAMCE AFEHS, FET(ZE), S9 mix AHEodF 2
YAIE 5 719 A S
@ NFEA A
- MEE AYAIE(Series) 1, 2, 302 Yo] FHsta, AFERD A A n]g

)
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MAET(AL-2 9 32 45 mLel gl g BF 1A o4 AR F ARE
e Adeda, FddETos FEANE 22 & Agsdds. Add =24
= AEEE Agd 2489 25 (2" 3-14)
[AEEE Hoiw =5)
Saries Madium + Teat articis S8 mix Final volums
2.2 mL + 0.3 mL 0.5 mL 3.0 mL

2 45 mL+ 0.5 mL - 5.0 mL
) 3 - 4 85mL+ 0.5 mL =& 5.0 mL
FIEAEZFEE 30 gl BI2]1P (serisa—t), 400 yl EME (eeriss—2] R 300 pyl EME (sariss—3)8 HII S

H HAVHE FEHSLH =3W.

a9 3-14] GHA ol dAE AFEZE A2 Y =4

- Ad-1 2 Ad-2= AZMAEFYH o 6 A A F Fg2aARRYH TS
S sk AgAS AASL 5 mLe Ca2+ & Mg2+ free Dulbecco’s
phosphate buffered saline (CMF D-PBS)Z AMX35S 1 3] Alx3 & 2143 )
& 5 mLE 7tste] S7IAE FA ARA AL i Fesls. AE-3S AFH gl
of TVIME FA AHA AL ﬂﬂo}uu Aok Ao AHMA B F=5 A

Aol A =& pHel & wjgFd o] Awst 585 #Es 5.
€@ AA Az

- AFEA Ay MAZRE oF 22 A7 F RE ZgaAd 50 ple 33 A
AtA(HASTEE 1 uM) 2 AlzF A3 & JEgyow FUMEE FALAS. T
m S

ZIMEE 2T wg s ddZe, 75
H
o

© AAA ]}6]'/] N
eb A2 7=
- A Ze dY Al B Algs dESd el ds I (JEMS) ¥
T3 (MMS)H “dA A o] of =

& 2 W] A F 1 wiRS AEste] =3 3 & 100 M BA ZF7)4(0) s}
717 elgt S d e R 1000 vie] wi&= QA o] YE AlFst e

@ 724 o3
- FQA F7b 23 - 279 F/1e hekel A

@5k, GAaAclgo] HHHAW o] FRSE & U Seol= Ao JAE /%
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3t 5. o] AA AMAY dd H wEy JAAEAYE dd % wtow
Hall AlFstd o, gapes X33 A9 A A5 BN S dAAlY
o] 10 7§ o]’ (gap *¥73%F, multiple aberration) &2 ©@¥#H3} (fragmentation)= ‘7]
PR ZRFete] 1 M9 ooz AFstd .
€ +4 ol
- ol e fel #A flo]l 100 N FVIES AFstEA sdAe] ol wef
diploid (23 - 36 AA), polyploid ((37< HLA) = Ayuist

(endoreduplication) 2 &, 71 & 7| 5319 <.

@ ZAype] FA

- g 21E B UEIYS w 2 AFE B Aew st AnE
HgsA=.

eh ANFED AP HA3 3 e BE ZgpazoA 100 e F7) Aory
B gAA o] el Ag7F ke A,

@ SAHETAA AAAY 24 o] (gap Al)e 7 FIIAIES] WIETE 5 %
nRkolm | Az A= o] HIETE 10 % o]dd A o] uf BlalP A zatol A
el o] dF 7139 Bt Sk S9 mixe] &4 tisk SAV 9

(vh) Eﬁli”—i W 9 Ayl ot

|
l
&
(R
A=
1o,
of
)
M
>~
=
rr
)
)—U
0))
)
=
D
=
—
o
—
=z
&
fr
M
i)
ftlo
S
>
oo
o
&
dlo

- Ao 1 7 o] FxH oS M FUEE o dT IR ERete SAA
2 g AEstdor, gap WS 7H T8-S SAIAE oA Ales Oj%. =73
Za3 APt AEE Fisher's exact test® Hludlgl o, P<0.05 & uf A3
Aoz Fost Aow FASAY AAPFEE AgTolA ol T4 H]Eﬂ 2

st 571 YeERE F-$+= Chi-square test®] linear-by-linear association® @ -8 %

BB AL S
® %4 oy

- EQAS 37 olgel F7% % AdusE A F714e) GAel dekel P24 o
[©)

@ Aztel B}

S AYED ATl dAA L h F14ke] WEsh S xR v B
Hqom folsv §3 AEHoE FrksA, st oldel §F wANA AR
Qe FHUES Uy 492 FHoz AL g FARAA Fege
YR FAF AR AAE @or], YEAY Any, ol 4F4e wE 2
AEZA AAEEH)] A5 =g Bgo] B2 L.

(2) 23

7hH =4 A=+
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6 A7+ % 2](Table 1 and Appendix 1)

S|
“

Al

o

K
ol
e~
ai

ot

© 2 00, 00,00 2 05 °]gle

<
R

5000 pg/mL

=1
=

et 2+1(0), 1250, 2500

iyl
all

o

BK

i
N

X0

ojn

)

o

A

JER) A

=
=

7}

Aol A EFE 0082, A

YR ETAAE F2H o)

&

o) o
P

ok
L=

F717%el 17004 FATH o= F
(th) ArEA Al v 48 (Table 2, 3 and Appendix 2)

o)

@D 6 A7+ A g

o

©=2 10, 00, 05 2 00 °o]¥e

5000 pg/mL <=

h=d]
=

gt Z=+-(0), 1250, 2500

No
ol

ojn

o

of Ha 7

=
2

2] <ol A

< (P<0.01).

%

Z 5]

e

7
Nlo

%

3¢ RIE(235) A4 F A

@ 24 A1t A

)

25 0.0 ollom, Al

Ly
2T

2 Aol A

A

~
o

(P<0.01).

o
=]

(26.0) 1l A

4l
i

nour treatmsent

Table 1. Chromosome abarration test in the presenos of 89 mix — summary |

{Fisher's sxaot

[ ] (=] . ol s .
o = - = o v
= 1 ] F ]
i, & £ £ 2 2 g
o 2 ] in i i =
Blel2| 2| E| 8| 8 | 28
g & = = Fd = "
wl o = T
i i - = - o E
E . m (= (= o T3] [=]
(=] ) - e ] =) e == 5
= 2E o Jle o dle o gl = 80
o E = = = = =
o ¥
i
Ol = = M b ; 7 o3
2. 2 =i = s =
ol Ble o Zlae o Ble o Bl wSee &
gl o (= E s =] =) ol apbrif
= ¥ E = = =t = =
= T T ] T ]
sl e B & a|a
Bl & | 8 | £ |2 |8 | £
R . - <
=} —
L = - i i ) =
y 1 [= [= = [= -
oon ol o FloeCBlae Bl 2
= E 2 = £ = E
w s i) i L i
23 v a Be & Ble o Sle el Y] L5
o E B R 2% T 8™ T =
[+ .,I_@. = = = =
i = = 2 |
m m L=] o L= =) o L= = L=} =0 =
5E e =
gla s & & =] ] PR
el = K= ] v i ]
gla = ms o Sle e gle o e ol = m
i ® - | == - —
HIE & =
W c —
E|E & = o v = = =
IS £ %o o %e o Ble Sle Sle 2=
() T
kS o g =1 =1 =1 = i
o ._|| — | — a— —
g ® = = =) = =
m o|e 4 i S e ul =
o Y E = L= 2 = =
@ o - = =0
o
Il (=] =] (=] = =]
& @ B edleadeadeegleed
2 o o =
M L m ==l === =] =] [ P ]
E mn PRt g Rl P e pr e ) e g il Rt it
o o E T T =T T = o
=
i
- ful
m = o = >
m E & i =1 =1 o
a5 & h & Gl o
o o o o m

tamt).

differant from the negative control st A<0.01

#& Sigmificantly
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Tabls 2. Chromosoma abarration fast in the abssnce of 5% mix — summary (6—hour treatment}™

Aberatonz PR+ER Mo. abarrant meteph
Bads Na ol Chremosome |  Chromatid +3ape e
itk axa'nr'a.'d type t¥pe Othera| Gage | No. Desiticr RCC
\mean) oeb cag ctb cte  |imaan)(imean)imaan) Mo M. i
imaen] [imean)|(mean)|{imean) tmaan) | [mean) Beioriaici}
100 2 0 ] 1 1 0 2 1
0 100 o 0 1 o] [ 2 0 |Mepasive 3 i Negative| 100
{1003 (0.0) | (6.0) | (@.5) | {05} | (0.0) | (1.5) | (0.0) (2.5) {1.0)
100 [ o a [+ 3 a 3 [+
280 100 ] 0 0 [+ a [4] Megaiive 4] 0 Megative| 103
{100} (0.0 | (60 0.0} | (00 | (1.5] | (0.0] {1.5) {0.0}
o0 0 [+ 1 0 [+ 2 1] 1 1
2500 o0 a [+ 0 0 0 |Nepative L 0 Nasgative| 107
(100 (0. 0.0) 0.5) | (0.0} 0:0) | (0.0) | (000 (&5 0.5
100 ] a 0 [+ 0 ¥
BO00 ] a ] 5} [ 1 ] Megaive 1 0 Megative| 104
(100) (0.0) (0.0) | 100} | (00 | (0.5) | (000 {2.5) (0.0}
100 ] & 30 1 1 4] 24 24
EBEES 10¢ 2 4 22 [+] 5 2 |Mepative| 26 23 Pogitiva | 78
L+ (0.9) | (2.0 (26:0) | (G.5) [ (3.00 | (0.0) (25.0) | 1235)"

«& Significantly different from thie negative control at A<C.01 (Fisher's exaot test).

Table 3. Chromosome abarration tost in the abssnce of 39 mix — summary (24-hour traatmant)®

Abarrationa PE+ER MNo. absrrant metsphess™
Coas MNo cale Chromosome Chromatid +Capa ape
(g 3 | BEEMIRED typs ¥pa Othera | Gaps | No. s BCC
o fmil Sy = ki 4 Ao | Decision
[mean] CED d cib cis  [imean)|imean)[imsan) . No. Mao. | B
imaan) |\ J|imean)|imean) (mean) | (megn)
a 1] Q o 0 2 Q 0 [
0 1] [t ] a 0 2 |Magative 0 Magative| 100
(0.0) | (0.0) | f00) 0.0) | (0.0 (0o
a 0 () 2 a 0
250 (e v} [ (] it} 0 Q 2 |Megative 0 i} Magative| 102
(100) (0.0) | (000 | (0.0) | {00} | ¢ {0.0) | 10.0] 1.0y 0.0
L Q 0 0 o 2 a 0 [+
2500 [+ ] ] 2 |Megaive ] Magative| &7
0.0) | (0.0) | (0.0 0.0} (0.0) | (0.0 (0.0
a 0 )] 0 o 1] a 0
B0 0 [ 0 [+] MNegative 1 o Mepative| 108
(0.0 | (000 | 0. | 0.0 10.5] [ 10.0] (3.5} 1000
= £ [¢] T 17 & a 26 23
E“Ffa 0 1 2] Magesiva| 31 20 |Poeiive| 77
(8.0) | (23.5) {E.0) 1] (28.5) | (260"

the negative control at AX0.01 [Fisher s exact test).
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Appsndix 1. Cell counts — individual data

T’reazmsnat. 59 Coss Coll Counts R rocc®
Scheduls™ ik (ug/mL) Fiask 2 (=)
o] 2010 oTT3 9635 5384 100
1250 29158 a752 29631 S464 101
o6 — 18 + éED-C- 2o g 9581 9230 9546 102
BO00 s241 8749 5589 ; 8564 a1
B8ialP 20 271 . 5929 6525 8620 71
o B714 9239 2045 S001 100
1250 9181 29347 2134 9233 103
06 — 18 = 2500 asa1 G640 92a7 o597 107
5000 2085 9536 9265 89383 104
EMS 80O 7 7032 To4E BEE6T 6385 78
o 5338 9318 . 8880 BB68 Si101 100
1250 9233 2040 | 9641 2384 9325 102
24 -0 = 2500 g078 2080 | 8767 8410 28834 a7
EOCD- 89515 9158 2263 G234 5303 102
EmS 500 TE267 7207 e833 6825 TO33 ard
Initial cell count 4722 4484 4912 4568 4702
Test articls: REWFSFE = =8S
a) Treatment time — recovery tims. houwrs.

b) RCC: Asiative Cell Counts = {Tell count of treated flask / Cell count of negative control flask) x 100 {5}

Imgtial eelf count: osll count untreated flasks at the start of chemical treatment

ftar harsesting mitoi sils, sach oulture was tryosinized and suspsnded

Tweo flasks/doas wers used. &

withh 0.5 mbi of 0.1% trypsin and 5 mlL of culbure medium. The osll auspsnaicns of 0.4 ml/oulture was

5 mL of lacton™ sel. wers countsd twios/oukturs

difuted 50 fimes with 10.6 mL of Iscton™ scl. Tha cslls in O

uaing GCeoultsr Counter mode

wal number of cella par flask Mean Cell Count = 550.

El[alP: Benzolalpyrense {positive control articks)

EME: Ethyimsthanssulfonate (po. & oontrol artiole)

Appsandix 2. Historical control data

Chinesse Hamsisr Lung oslls, Jan 2006 — Mar 2014,

Magative controls

Traatm : X %o Absrrant metaphase with
_ 9 mix Wahicls 2 p 8]
scheduls structural aberration {(range)
Al 0.19 = 0.47
All solvents ( d—2 ) 230
kY
[l ¥ Rt 65
6—18
0.6 £ 0.32 -
All solvents { o—2 ) 226
020 = 0. 47
DMaO ( o—2 ) B8
o1 -] -
All sclvents { o—2 ) 222
2a-0 -
Q.19 £+ 0.54
Iy v
D30 { 0—2 3 B
al Treatment time—recowery tims, howrs.
DMSO: dimethylsulfoxide [67—68—5]
Positive controls
Treatment schadul 59 mix % Absrrant metaphass with M
larticles and concentration) - ) structural absrration (range) i
66— 18 22.68 + B.OT
(BlalP. 20 pg/mL) i {10 —48 ) 38
65— 18 o= 20.77 £ 6.81 o4
(EMS. 800 pg/mL) [ 8—51 ) g
24 — 0 _ 25.28 = 10.22 520
(EPIS. 600 pgsfme) Lt 9—67 } -

a) Treatment time—recowvery time, hours.
BlalP: Benzolalowrens [50—32-8]
EMS: Ethylmsethansasulicnate [62—50—0]

[Z9 3-15] @AA o] gAd A}
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E % HS ST SH(sPF) OlFA, HsdiICR{CD-17)

d&8n 2 =29 DOE(BIE BEA TRE EHE 181-21)
= AEH MEE DIFAE SZAEN =EHE dBESE
H FESSAEN 20 AEELD U0 BEE ABI=
e nEJ FEAGH USH, MBI oiH ) BIH 0

ST 5 TIEE 0BE 2 o0 HEFHACH

B 2 A 33
EE T

EHMA A 30

Bl Al 7
$Fu

SMHMA A g
2= A HEEH 2014-3232¢g
EHMA Al HE2SH 32.72-3635g
HHEE2 HEl BEE A} HEITHLCE

[28 3-17] 29N FH TERZR

A9 2 +3t

- 45 A AlFE AL 7T A AFE AAEe sEAWdA EsAA A, &3t
712 T ARt AS #ESte] A4 FENE Agd AT TE FEAAA A
T AgA] HAA HAF AAANE HAES A Ao JFS Enhd 29
A=

2
TES ot e AAAEIER, Fof 9 @AY= Ear punchE® A3}
© BAWME ARESte] GRS AASAAtd e §FEE JIAAE =S FR 6t
of AHsla, ALFdA Yol = AFHEE Folstdla, A5 dTde sEA ARE
NNEAE A=

AR ESYTA

@]
N
.

aboratory Animal Care International, 2010) ¢15< gEslgon H AHS
A FETdAYgel g SAHAS (Mo 14-M220).

537
dHx1 2 =4

- BES 2% 23 £3°C HUHE 55 £ 15 %, 713815 10 - 20 3/hr, 2HAIZ
12 AIZHH 8 Al A5 - 2% 8 A &%) ¥ 2% 150 - 300 LuxZ FAHE &
AL HIFATAE A2FEASTE 13 TANA ASES. 259 HUGFEE
A ZE HSFE A 2'S o] gste] AL, 3] Sl B e AU|H R FA
e, AMET7IZE B TEAY 2x 9 AuFEe d¥e 210 -220 °C ¥
539 -586 % Ja, AE Ayt GFS Eukdk 298 ¢S

=
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RODENT DIET (2918C, Harlan Laboratories Inc., USA)
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EHE
(mg/kg/day)

1
4

{ {imL/kg/day

27

10
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0

10
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Q0

10 26(

13-18

s
70

QQ

10

i
4

70 {mg/kg

10 (mL/ka)

25-30

Liy

[

EED SRR EEY
Gz-G4: ABEE THT
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2HEET(Cyelo

G5

2 4

3
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[Z9 3-18] &3 A1F Al

oo

14-MG-154P) =
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REEE]

SHTE @ ST ATEN. UMNNBHRE HEHAC

SEH®S Q@ I 1 Bl oF pa AT OB 2 I 1462 OIEME SHOESCH

SO{oE &E 3 =2 &

Ergs ;

HEHE==E

EHEZ QU H=0|S LHTBOS g SUSHE 5HCh

EHE G 2|2t MEESE=S 2 87T EHEM 1 & EMHESIRC A:55 QWG E
HOlHO

EHHEg &g EHEN &L BES NFCE METAHCHIO mL/kg)

L=ch R ASE HTEE NETHH EHE HREB A8 T o5 G FA
EE NESIH =HZM SHGSCL

2z
AnkZd
- O3 19k Zo] AnkFAS dESte JAEE V55
3 SHE
g 8 12 Mg 1 8 sS4 a8
Day 1: £ 1 8T EH # 50 EF 3 ENH 1 Alet ) E4HE
Day2: S0f 2 &% SO E S0 IS 9 S0 1 A2 R0 S4B
Day 2 R B E 18 s4=2
[Z23 3-20] 29X T4 &
A5
- BE T2 diste] Fo A, Fodd H HA Az SAH5A 5.
ZTAA A=
- F7AAE= Schmid (1975)¢] el whel o5 Zo] A&t 5. A AZHA 7]
= iy o2 A&t 7R HE FAREY oF 24 A7 F2 A&
b 72t mb-2E CO2E &Y "HAIA AMS g2l & 3 & e =S
- A& 23 G FAE S AFE, 2 mL9 Fetal Bovine Serum 2% F+E AUy
A s =
W AEXAE NS 1000 rpmoZ 5 =7 AR A=
D Heds AAGT & HAH F5 MEE slide glassol] =Esto] A 2oA FH3)
Azxg & wese] 5 #3F 2A438R S AAE 2 s=2F 2 Wy AsA S
€@ 1AY Ax7t 29 AAE /AT A7HA Bl B
R e
b 7t =T =HEHIE g 1 WY HAE dABsto, A WEs ¢ 7 9l
L5 g 2=35% S
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= %ﬂoﬂ&]JO“(Acridine orange ¢, ©o]3 AOY)e] XA+ Hayashi (1983)¢] =HHS

® @

od HUJ'n}L
1t
>
o

43}9], acridine orange base (CAS No. 494-38-2) 0.05 % 89S Sorensen
buffer (pH 6.8)% 1:4 (v/v) 343 ZA A <.
ZF AAle AEso R A6ty Y A Al Aol HAAe
Ao AOY AHu#S "Wojrmg] il cover glassE €2 Uha

3
Aati, A2F ALt HAL W AFE ARARS. A5

ol o
=

o dMEHE
400 Hj e} uh-&

<

T
-
Ry

FAGol = 8333 v 7 (Nikon model Ni-U, B-2A ﬂuorescence filter set)2 ©o]&
3hgar, Adlol el 2 Hayashi (1983)e)] whgk
A I FHPCE)E A Fo=, Xé"é’\éx—q.d?(NCE)E Fol A9l glom o
T Mo HAS. Ao s A AA u"e = é 2 e S,
©® &) Al L A FA

& AlFatds 2 5 4288 7k PCE (MNPCE)®] 45 7
R RAE 2000 7] PCEoA #2#% = MNPCE 479 3

et e 29 24
s ARAAL JEURE 28 fvol Aol A 500 A olgel AaT
A

RBC Hl&& At&8] Ax54de ARZE &dn. o] A&
ol

® B34 7E

ted 248 WEFAS W B Qe B
Tol A 5 vhel o]l FEol AET A,
C v&

T 2 FAYxTolA PCERB

2000 70l PCE % MNPCE® W=7} SAUZTS Hit 100 (05 %) olst, YA
mzﬁf% F 50 (25 %) o4 A,

- A Ao FAEA SPSS (ver. 10.1K) ZZ18S AF8319 S
@ Ao F7F 3 oA
b SAA A2 dgew Ay AgE= A H7IAA SPSS 101KE ©] 8387

&)

i

ol P<0.05®2 AAsAs. 423 7 Hlko tistol= =93t HeolHE
o] &3l HIE44H Kruskal-WallisH-test& AAIgA . 2 23 SN
o3k ztol& ‘/}E]rmx] FUe. AAHNETY FAHETY A5+ Mann-Whitney
U-est2 §Fo94& AAY s PCERBC Hl& 2 AFd distod= Axe] A4

¢

S JMAsta l?_"‘ﬂ"] A AR AHEA (One-way ANOVA)S H&3190e. #4ke] &

AL Levene test2 AAsAS. 1 A3 AlFEH Fofa¢ PCERBC H]& ol A

SRR fFolg zpol7t A @, SRS S Ht e

Apoli= HHIEE T-test® £A3HA 5.

HH 7+

- Fo7 ¢ PCERBC H| &9 Hitgko] S xw o] Hste] FAgA o= {25t
s vehd w AMESAe] e AR AAHS NS ATEEE FoATA



MNPCE®] HIE7} FAgAH o2 foatn fHFojEdq oz FrtstAY, & &%
o/foll A AAAY A= FANHSS Ukl w FHo=E AAFSI S 1Yy B
A Folds YA FLdSd 2AR A= don, AESH JdAAd =
ST R e

(2) A7}
7h 2% fFud= 2@ AEXE5Ad (19 3-21)
- WA 2000 7He] PCEoA ##d 43S 7k PCE (MNPCE) W&+ &4 oz
(0), A& =4 1250, 2500 ¥ 5000 mg/kg/day Folw =<o=2 Hit 033, 0.67, 1.17

—
—

150 o190, AFED FolTel 28 Wwel gt 84 T he] ol E AR
SRS

A, BE oA SAIgGH R {3t FUE JERA] Z9ke. S, FX
Me 28 WErE 5783 o2 SAUERTo vld SAgHoR Fosty dAA =
7F7F YERE2-(P<0.01). Alx5A 9] %< PCERBC Hl&2 A= (0), A&
2 1250, 2500 % 5000 mg/kg/day Fovt o= it 056, 054, 054 2

RE ANEEE FATdA FAGHoR fojgk wste glle. ¢ Azt A
= PCERBC #]&°] 042 2, 4 dlzaol vste] SAstH oz {3 HAa7t e
w2 (P<0.01).

Table 1. Observations of micronuclieus and PCE:RBC ratio — summary

Dose Animals par MMNPCE/2000 PCE PCERBC Ratio

[rmg/kg/day) Doss (Msan+830) (Mean+8D) hii
0 6 0.33 &+ 0.52 0.86 = 0.01 100
1260 5] 067 + 0.82 0.54 £+ 002 56
2500 6 137 £ 075 054 = 0.03 88
5000 6 1.0 & 0.B5 0.86 = 0.03 100

CPA 70 (mglkg) 6 57.83 + 591" 042 £ 002" 75

Test erticls’ HFEHTEE F HEE
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Appendix 1. Observations of micronuoleus and PCE:RBC ratio — individual animal data

1 273 | 287 0.55
2 0 278 | 282 0.56
" 3 0 289 | 211 0.58
2 0 278 | 288 0.56
5 1 283 | 211 o058 |
6 0 s81 / 218 0.56
7 0 273 | 287 0.55
8 1 256 / 244 0.51
i g 0 271 | 228 0.54
10 2 275 [ 285 0.55
] 0 286 / 234 0.53
12 281 / 218 0.56
13 0 276 / 224 0.55
14 2 247 | 253 0.49
2200 15 1 278 | 228 086
16 2 277 / 223 0.55
07 1 281 / 218 0.56
18 1 262 | 238 0.52
19 2 275 | 225 0.55
20 1 280 / 220 0.56
co00 21 289 [ 211 0.58
22 231 / 208 0.58
23 2 245 | 254 0.49
24 1 287 / 213 0.57
25 52 205 / 295 041
26 53 22 279 0.44
coaTo 57 57 211 | 289 o4z |
(mg/kg) 28 55 216 / 284 0.43
29 81 88 | 302 0.40
30 g8 210 / 290 0.42
[Z7d 3-21] &3] /W= R AESA

(b AF(CLE 3-22)
- 7 ko] AFS W A, BE AYED Tl AN OR §o3 Fol
© UEUA S8k
Table 2. Body weights of miss - summary

Doss Animals par Body waights (g) at the time of
(ma/kg/day) Doss 1 Admin. 2" Admin. Saorifioe
0 6 477122 3524 £1.26 3480 136
1250 6 3468 +1.29 B2z £1.47 3480 £1.41
2500 B 3415 £ 065 3436 £091 3432 2075
5000 6 3468 £1.23 3546 £1.28 3522 +1.48
CPATO [mg/ka) 6 3464 £ 087 34 +130 L e o K

Teat atticle. HENTEE = =k
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Appendix 2. Body weights of mice — individua! animal data

- 122 -

BODY WEIGHTS (g}
img?:;"?:.ey} Animal ID 1% dosing 2™ dosing Sacrifica
2z a4 a3.03 3285
2 3427 31.08 33.80
) a 34.07 as.20 35.02
- SRR 35.32 2556 35.45
5 35.05 3572 a5.52
5 36.05 36.97 36.34
F 3272 23.63 33.05
g 34.08 33.91 34.00
S g 3413 3438 33.80
10 85.47 35.67 35.23
35.34 26.58 35.45
12 35.35 37.15 ar.ol
13 3378 33.53 34.01
ia 33.26 33.47 3.7
e 34.71 34.57 ITT
2RO
18 3370 33.41 33.84
3482 35.19 34.88
18 34582 z5.87 3517
ig 3320 23.75 33.38
20 33.23 337 33.53
21 34.80 6 35.65
5000
2z 35.15 36570 36.47
23 35.48 36.55 35.44
24 36.23 36.87 36.80
25 33.58 33.80 34.75
T 33.66 34.02 33.30
CEA TO 27 34.58 35.48 25.71
(ma/kg) 23 35.38 36.55 35.76
20 35.68 36.91 36.65
a0 3401 35.93 34.83
(29 3-22] &A1 8 AFHS
RS (19 3-23)
BE AEERAA NP8 Fon od SUd $94 o dade $RE
o
=



Tabls 3. Obssrvations of mics

Doss Animal 17 Admin. 2™ Admin. Bafora
{ma/kg/day) Mo 0 D 1-hr PD BD IFD 1=hr PO| Sacrifice
1 0 o 0 a 0 o 0
2 0 0 0 0 0 0
3 0 o a a 0 0 0
0
4 0 o 0 0 0 o 0
5 0 o 0 0 0 o 0
5 0 o 0 0 0 o 0
7 0 o 0 0 0 0 0
8 | o o | o 0 0 0 0
- s | o 0 0 0 0 0 0
10 0 o 0 a 0 0 0
11 0 o 0 0 0 0 0
12 9 o 0 0 2 o 0
13 o B 0 0 0 o 0
13 | 0 o 0 0 0 0 0
2200 15 0 o 0 0 0 0 0
18 o b 0 0 0 9 0
17 0 o 0 a 0 o 0
18 0 o o 0 0 0 0
19 0 o 0 a 0 D 0
0 0 0 0 0 0 0 0
~ 21 o 0 0 0 0 0
5000 it
22 0 o 0 0 0 0 0
23 0 o 0 0 0 0 0
24 o 0 0 0 0 9 0
25 0 = = 0 0 0 0
26 0 - = a 0 o 0
CPA 70 27 0 - - 0 0 0
{ma/kg} 28 o — = a 0 0 0
IETE = = 0 0 i 0
30 0 = = 0 0 0 0
Appsndix 3. Historical control data
(Dec 2012 — Mar 2014, 3PF male ICH Mice. 8 weeks old at administration. AQ staining)

All vehicle controls

MMNPCE/2000 PCE PCE/REC Ratio
Minirmum o 0.34
PAaccimum 8
Maan T _'_EC-;_ e -
S.D. 1.28
MNo. of Values 126
Methyloellulose (0.5 and 1 %)
MMNPCES/2000 PCE PCE/RBC Ratio
rAinirmurm e} 0. 47
PAzzcimum =+ 0.69
htaan 1.22
S.D. 1.04 0.05
Mo. of Values 23
Positive controls (intraperitoneal administration)
MMNPCE/2000 PCE PCE/RBC Haiio
LT 51 0.25
Maximum 109
KMaan 66.23
2D 13.48
Mo. of Values 124

Positive control article: Cyclophosphamide monohydrats [CAS Mo, B055—18—-2]

[2% 3-23] 29AF dutz
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1) 843 %5 H7)
2) Serotonin

3) CRP

HlolemlA | 4) &M 31 FHAMblood coagulation test) : Prothrombin Time(PT), activated
Partial Thromboplastin Time(aPTT)
5 A& HAARlipid test) :  Total cholesterol, Triglyceride(TGQG),
HDL-cholesterol, LDL-cholesterol
1) dEAE 8 |
Center Aty
IRB %1 2013.07.26
AANEI L 2013.10.10
A @A 2379 Y 2014.01.07
A 93PA =Y 2014.01.14
2) Y3 5= d3 (201493 11€ 24¥9 718)
MEg Y
Ry A 90
2384 72
] S/F 16
A8 43 == 56
TEge
ey 5
A8 46

3) AFA =Y B 1Y EF

- dW 22 Fan 2013127 B

- SIAFO| E(uHE) a1 2014.01.2272014.02.21

Al g1 2014.03.0672014.04.05

A 57 ofE AlAl s #Farr 2014.03.0772014.03.25
DA (Eotd H) Farr 2014.04.10

L AR wi Az 2014.04.1872014.05.15
RF0 E2H FRH(AAY): 2014.05.0972014.05.15
- F/HA(MER) Far 2014.07.24

_ =
=
A
R

e

- 125 -



=

==

Al

=i}
=

EERERIEY

2FH F2H(AA): 2014.09.117

hya
I

L

3

&S

A (Fotd ) AR Far: 2014.08.21
A g

<
T

0

oW

AL8dA A €3

o

T 2015 02
T 20154 04€
A 7%

4

Z
<l

13

=

]

Al T 2014 12€
o]

3L
=3

]

o
1l

F9 o
120149 12

]

- e
- JYNY WY AR

1 %

A
a

2) AJAA BY Wt

L 5]

_—

£
B

o

, =2l Fa (7))

%O

o

N
B

—

oy

.
w
Do
e
o
-

—_—

°
A

5 A9

FEo QYA E

Tr

=
o

njy
A
‘ZT

A=

Y.

=

3

[es
=

7h Al

-

ol
Him
<
TR

S

(Alonion)

ao

bl
L
T

=K
1r

0

B2 A 3732mg(d~Ed A9 200mg))

skek @ 380mg/17

N

13/014),

1Y 33 A% A

24 37¥2mg(I~EH A2 2000mg))

&

)
=

- 8

© 1< (380mg) =

&

k<)

i

E ©
El=|lalale
Tl | | T X
o W el ol Hse)
TR
X
=l ES BN e
ma L3 3| =
=

iy

om {f

Hr =
Eo Eo m o
ot ST a1 < || R
T || T |

_ZT 0

T oy

W <]

oy

=1}
=

- QAR

- 126 -
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