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SUMMARY (F& 8 %#)

Rice (Oryza sativa) is one of the most important crops in Korea. Rice bran is the major
by-product of rice milling process and accounts for nearly 8% of milled rice. It has
recently been reported that rice bran extract has various health beneficial effects, including
antioxidant, anticancer, and anti-hyperlipidemia activities. In addition, rice bran extract
shows b-a-reductase inhibitory activities in witro cell lines. However, it is unknown

whether rice-bran extract is effective for treating hair loss in vivo.

Although hair loss is not a mortal disorder, it has a great impact on a person’s
self-respect, mental health, and overall quality of life. Androgenetic alopecia is the most
common type of hair loss, affecting millions of both men and women. Topical minoxidil
and oral finasteride approved by the Food and Drug Administration (USA) are typically
used to treat androgenetic alopecia. However, there are significant adverse dermatological
effects and drug-related sexual disorders. Therefore, there remains a demand for highly
effective pharmacotherapy for treating androgenetic alopecia with an excellent safety and

efficacy profile.

Supercritical fluid extraction has been introduced as an environmental friendly, non-toxic,
nonflammable, and inexpensive method for oil extraction. Extraction of oil at the critical
point minimizes the thermal degradation of proteins, antioxidants, and other nutritionally
valuable components.

In the present study, we evaluated the potential hair growth-promoting activity of rice
bran by comparing histological results and expression levels of cell growth factors from
the skin of C57BL/6 mice treated with crude rice bran-supercritical carbon dioxide fluid
extracts (RB-SCE) and its major components.

RB-SCE showed hair growth-promoting potential to a similar extent as 3% minoxidil,
showing that the hair follicles were induced to be in the anagen stage. The numbers of
the hair follicles were significantly increased. In addition, mRNA expression levels of
VEGF, IGF-1, and KGF were also significantly increased and that of TGF- decreased in
RB-SCE-treated groups. Among the major components of RB-SCE, linoleic acid and y
—-oryzaol induced the formation of hair follicles according to examination of histological
morphology and mRNA expression levels of cell growth factors. In conclusion, our results
demonstrate that RB-SCE, particularly linoleic acid and y-oryzanol, promotes hair growth
and suggests RB-SCE can be applied as hair loss treatment.

The mechanism of hair growth-promoting potential of RB-SCE was elucidated with higher
anti-oxidative activity with about 36 times (SCs=35ug/ml) than vitamine E
(SCs50=1.256mg/ml), and anti-inflammatory effect via the inhibition of iINOS and COX2 level



and 55% of 5-a-reductase inhibition.

Then, we evaluated the optimal condition for SC-CO: extraction yield of rice bran oil and
active components, linoleic acid and gamma-oryzanol, was determined as 270 bar and 32°C
by response surface methodology (RSM). The 3 kinds of cosmetics (shampoo, hair
treatment and hair tonic) and 1 kind of quasi-drug (hair essence) containing RB-SCE
were developed and submitted to Korea Ministry of Food and Drug safety for approval
and review for quasi drugs manufacturing.
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cyproterone acetate 5°] o HIoE HA FHEES o] &3 A=V} o]FojA L 9

o,

- EOE "R 2 A0S okEw, ARY Wry Tem wry 53y § gFuse
Astz dEA Ak AFNS A9 EH2 WER ARarHY 43, 749 5 o
F @ pAUS] B AA W gol Wl R TaAwN TP AL A
oJEFCIE ] Folstel 7] WolE AFEE AW HYolut,

sk 9a<l o ZFo] WAlo] HW reactive oxygen species (ROS), nitric oxide
(NO)¢} 2o g F3 A= A%l inducible nitric oxide synthase (iINOS)¢} 72

7t Fath WE542 2 487 lipopolysaccharide (LPS)+= L3k
A5k, RAW 264.73% 2 2 A|3E A pro-inflammatory
Rno=z dHA Q.

— LPSel 9J&l AlEZe] #F=fo]

%

Fub tom AIHW ME A=5S AMEW A7A A
st 2lsde A=Z7E EA43 Ha d5S A7+ INOS, cyclooxygenase—2
(COX-2) 59 target genes W& AlZIt} iINOSE macrophage®} hepatocytesol] <& 7 3s}
A HH, 950 g2 ¥YATEY Fosts T NOAAAA S dA A F7tsta MEEA
S YEelgA @k gl AdAH<l NO9 free radical?} #H2kst A4S A7 93
oxygenie] A"z whgom AbstE ol A& of7|¥ 4 9l A¥3 pro-oxidant

373

=
molecule?! NOE W=ThH 822 A5A A=< {Ego 9g NO o] A= A%
)
h=|

g Aol AR

- Al oA A Bl A qbae] tiRE2 AbekA QIibskE S A o=
HANE 2 dEs dAldd el &t ad wEl71E @A ske] Al FelE
7= Aow A vk EAALFol7 superoxide (-O2-), hydrogen peroxide
(H202), hydroxy radical (-:OH)°] ¢liL, =L 2]¢] ROO-, RO-, ROOH ¥ HOCI 5& ¥
FATH2T). ol =914 Ay w3E HEI B2 2 T dQder By
e, ot At AEAE AFAEE fFeeta, EiE Az 8 DNA &
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ek dHEz4t FREC] SEEHY Juha A Aok

<t HaE AFoA ferulic acid7F Al 18 @ FHoA ko] AibstE AAF Tah
9 3y AeladE el v 4 HEak FEAS A 28 G Rl H&
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v 7RSI ES oY olAH o ER FE3tY AL v HEA 5557 hydroxy

cinnmic acid®= <I17FF-2) % ﬂ_L(HepGZCeH) H A EZHIT-TI15 celDol A A4 AA
oA sl Aol Felwar, v HEA 35, ferulic acid®} sinapic acid’}F ROS A
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A &5 vEhl= o] B

o] =B AA AitE = FAEM)Q o EZRY oEgs FEES 9o DPPH
g4 AA, El2AYA A3 &4, Human dermal fibroblast(HDF) A4 ROS A
AANGES Fal 2§ kst 2 mi g s gl
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(7)

17+e] AelgA 54 2+ pytosterol, gamma-oryzanol, tocopherol, tocotrienol, <& A]o}
Y (cyanidin-3-glucoside, cyanidin-3,5 diglucoside, malvidin, peonidin-3-glucoside,
pelagonodin-3,5- iglucoside), 3&A 7] Aol BRiaxia om, 53| v n7te
Ay 2242 dEAoh iR Basi gt

olzi3t  Zm w7  <¢tE Aol (cyanidin-3-glucoside, cyanidin-3,5 diglucoside,
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BN
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9
e
ot
(i
A

2 34 AL 2 A3

o

e Q% 2EE, Gk 3EE, A 209 2907 FEEL ol§F npeadA 2
A FEBoA o4 BHAY ENE HPonE oS U fEel dZwE
FRAR B0l Wastadh ey 9 F2E% 297 FHES dHoR FEA
¥ o2 2 39 4R BAL 35

- LN
FEE] AP 2 BAL GCE ol gdtel FAFPO, B4 £ Table 15}
(e}

Table 1. GC system for detection of fatty acids.

Parameter Condition
ATD-400(Perkin Elmer, USA)
Tube Type Tenax-TA
2nd split ratio 7:1
1st desorption 320C(3min)
2nd desorption 340C(1min)
25t cryo temp -30TC
GC/MS(QP-2010, Shimadzu)
35T (10min)

8C/min - 120C(10min)
12C/min - 180C(7min)
15C/min - 230C(10min)

Oven temp.

Column AT-1(60m>0.32m *1.0xm)
Column flow 0.62m¢/min
Interface Temp. 250TC
Mass Range 20~350m/z
Column Pressure 15.7psi
MS Det. Temp 250TC
Carrier gas He(99.9999%)

(2) Tocols 4]

(7}) Tocols #A< 93 dA g+ AOCSe Wwel wel Alggtt. 100ml round flask

o internal standard(5-a-cholestan in chloroform Img/mDS "8 Y,

chloroform< Y d =1 FH|3kt}, 1g 7] 59 5% pyrogallol ethanol solution 2ml<
7Vsle] # EEo]Fa o2 20ml S Yol+Ut

(4) Hot plantoll A 7} s+ %‘%L JEjl A 50% KOHE 1mlE ¥ & b

e}
&%
st} (refluxing ¥F) @ KOHE Yo &0 &gy FWsurt 524d% Xy

AN
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(th) o] gHNA DW 50mE 7}star 250mle] separate funnel® 713 50ml <]
diethyl etherZ 7}8f 1837t 59 =t}

(&) 3= = thA] separate funneldl] 50m¢ diethyl ether® 7}sla &= E27F H4 3
ZHE t}A] separate funnel® 271t}
(mh) oleld =4 & AFHE BT Fotar o7 20me] SFTE st £ F =
TS AATH. (o] & 33 L= WSl &3S washingd)
X

(1}) Diethyl ether=< 40% o] &} =

(Ah) s577] HHS hexaneo = & Mol & ofFsle] i 8 EEES AAT &
ool S 10m BEZA2T2 273 n-hexane T chloroform® & FA7FA A
=% tocolsS A AlEE AR chloroforme 2 A &39S 7 ¢ <=
o] chloroforms Y # % hexane 1ml& ¥o] #24of Al&3t

(o}) HPLC chromatogram”’olA #2]%¥ tocolsi= 3 tocols retention time}
vl alsko] & ghoh,

(Z}) Tocols®] A#EFS a4 a-, B-, y-, 6 tocopherol E+%< 77 S5ppm, 10ppm,
20ppm, 30ppm, 50ppm, 100ppme =% 3t A3 HPLC chromatogram]
peak HZAH|Z 7|FO 2 tocols®] TS F3ir)

(xh) HPLCell ]2t tocols®] 4
HPLCE o] &3 4 %718 Table 23 2t}

Table 2. The HPLC condition for the analysis of tocols

Part Condition
Injector Rheodyne(Rohnert Park,CA) injection with a 100ul sample loop
Column LichrospherSi-60column(250%4.6mm i.d Merk co.)
Mobile phase hexane:2-propanol(99:1,v/v)

Fluorescence Detector excitation:298nm/emission:325nm

Flow 1ml/min

(3) Squalene, policosanol % phytosterol #4

(7}) Tocols #2418 23k HAA gl AOCSe Wiol ufel A]gdkch, 100ml round flask
o internal standard(5-a-cholestan in chloroform Img/mD-& wgl¥ i,
chloroforms& Y&l i £H| 3}k 1g 7]1E9l 5% pyrogallol ethanol solution 2me-&
7betel 2 EEo]F L, o EE 20mls Yo+

(\}) Hot plantell Al 7FdallFi &2 FEolA 50% KOHE ImE ¥ %, 5
t}h (refluxing 3 : KOHE ¥o™ &do] =& FHYsitirt 5 #48%= A
Frggh 2ol ¥,

(th) o] &Aool DW 50mE 7Fstal 250mle] separate funnel® %71 % 50ml9
diethyl etherg& 7|3l 1%3F &5 =t}

)

A

T
(4



(2 &%
$g v
() ol 2%

olNl

(\}h) Dlethyl ether®
(A} &§%57] ¥WdE chloroformo 2 2

% o] ¥} M-S chloroforme 2 2 Aol
LA EE ALEgT)

B-E t}A] separate funnel®] 50m¢ diethyl ether®

A] separate funnel® 71T},

- - _
22 & ASHE BT Feta

AAG (o] 5 33| AHE wHE3lo
L

F 71 20me] SRFTE Ttst] £ %
=% S washing$h)

= 40% o]stoll A s g
Aol

_:,6‘_

(o}) GC chromatogram”toll A 2] ¥ Phytosterol, Squalene, Policosanol= %
Phytosterol, Squalene, Policosanol®] retention time¥} H|nl3}o] &7 gk},
g9t B 212

(Z}) GCell ¢]3%t phytosterol, squalene, policosanol®] #4GCE o] &

Table 3¢+ 2t}

Table 3. The GC condition for the analysis of Phytosterol, Squalene, Policosanol

Part

Condition

Injector
Column
Carrier gas
Oven temp.

Detector temp.

310°C, split (50:1)
SAC™-5 Capillary Colum, 30m X 0.25mm i.d., X 0.25um

He (1.0 mL/min)
280°C (1min) — 2°C/min — 300°C (20min)

320°C

(4) y-oryzanol #2

Oh AR P AwF

o}
(b A=FA
(th) o] &9

=) &%

(1) m7el =4

A E test tubedl ¥, chloroform? 713 & A& /A& A3 59l
o] FW3lx ¢kow (045 ym membrane filter® o] 33t}

nmoll A spectrometerE ©]-&3e] FHE=E =AU},

gom 1o]57t B ) 7bx 84 g,

KR

o
= =
S ZBAF (em 'E) 358EF-E y-oryzanol &S AAETH

(7}) Saponifiable material (2F 96%)
D SA4A 2 (88789%)
@ X3} A uk (oF 18%)

@ =xs}

J®4F (Oleic acid 9F 42%, linoleic acid °F 37%)

@ Waxes (374%)
® Free fatty acid (274%) — FFA<] ghzFo] =1}
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(1}) Unsaponifiable material (2F 4%)
@ ¥EHl E, y-oryzanol (sterol¥} ferulic acid®] ester 2%) %
@ sterol 42%, 3L 24%, oryzanol 20%, a—tocopherol A A oil9] 0.1%

(Bh) w779 dnbdd

Table 4 749 =23y 54

A A A
H| 5 0.913~0.921 0.913~0.919
=45 1.470~1.473 1.470~1.473
82=7F 97~103 92~115
Az} 181~189 180~195
=387t 3~5 3.50] &}
A 2 (IOR+Y) - 750] 3}
A7) 4~120 0.20]3}

A

(2). 7ol A At &

(7 A TGOlA vl&

- saturated : monounsaturated : polyunsaturated = 0.73 : 1 : 0.93

e
g

palmitic acid 34.4%, oleic acid 34.9%,
linoleic acid 24.9%

oleicacid 43%, linoleicacid 50.1%

- 294 FEEY A FEE A 24
linoleic acid’7} +¥ A ES
A3} palmitic acid= o
acid, linoleic acidv Z YA FE=olA 1 o] =

#2413 A3} palmitic acid, oleic acid,
st FEEY AWA A4S vlust
Hlste], B2 3kA| "4kl oleic
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Fatty acids contents

= 012 7(%)

PN
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n oW
I I

Lo
- o=

=

(52)S1LRILOD PIoE Alje
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..(‘_.P.m..‘..r.

g

i
iy

7hH E=ZH

Ao A ArtERHAE #ArtEIE
ol A = A YERRT

E0.00

70.00

60.00

B

K1 30.00

20.00

10.00

(1}) Squalene, Policosanol, Phytosterol#

A

A

TEE Bt

Squalene, Policoosanol, Phytosterol+ 2]

=M 44 =

N
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B
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44
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Squalene Policosanol Phytosterol

o] FRE AEstste] £ 2 =
 hexacosanololl A o] FHeFo] kFEEo] vl = UERTH
policosanol
w3 =S
mEUH ==
& & & & F
& & & &S
A 2F Q-?-‘Q o A

Fig. 5 294 F&£&3 4 FEE 9 PolicosanolF9 &4 ¥l

(2}) Phytosterol+

- Phytosterol?] X A= dEE i FEEANA] s
Al

cycloatenol

LN
A5 29
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phytosterol

500
450
2
% 300
& 250
£ 200
W 150
50 -
0 ; : : .| HEER g0 =z
& & ) S B
s i u o
& 5 & ¢
% & Y o ‘i‘,c\
&
i

(7} y-Oryzanol
— yOryzanol®] &2 it FEENA 08% 2 =UA FEE0A2 0.73%] Hl& =

kTt

y-oryzanol

0580

0.60 T
= =U4 52

=
Fig. 7 294 &% g4 F&E9 y-Oryzanol = ¥

_26_



2 Y FEE AR 24 A
o E 5t 29 FEEe Fay
2 Y FEEE oF 84%7 A
w3 FHAAE oF 01%, EEF o
el 0.1 % 27 AAsa ele,

o5

¥ opA dng 4ed Aol
bo pAso Utk
0.05%, L. &A= °oF 0.7%, FolE~HE/ 0.7%,

Table 5. Concentrations and compositions of RB-SCE major components

_27_

Components Sub-components Composition (%) Total concentration
Fatty acids myristic acid 1.6

palmitic acid 16.3

stearic acid 16

oleic acid 41.1

linoleic acid 36.4

arachidic acid 0.6 83.9 (g/100 g oil)

y-linolenic acid 0.6

linolenic acid 14

arachidoic acid 04

nervonic acid 0.1
Policosanols Tetra(C24) 35

Hexa(C26) 26.2

Hepta(C27) 58 9233 (mg/100 g oil)

Octa(C28) 2.4

Tria(C30)

62.0

Tocols a-tocopherol 76

B-tocopherol 59

y—tocopherol 10.0

§—tocopherol 0.9 46.88 (mg/100g oil)

a-tocotrienol 55

y~tocotrienol 66.8

&-tocotrienol 33
y-Oryzanol 0.74 (g/100 g oil)
Phytosterols Campesterol 20.1

Stigmasterol 15.1

B-sitosterol 499 655.68 (mg/100 g oil)

Cycloatenol 8.8

24-methyl-cycloartanol 6.2
Squalene 141.04  (mg/100 g oil)

2B

FEaAdEEY AN 2dA FEZNA ko] = A YERE linoleic acide} vt
EEd s 24/ FEE9] FadLor dYsdda, 53 Au@HdEdr Bl
G P A vt AlE EYIasbEs vla FA4e7] fs fFaAdwewE A
| &} 91 o},



- 24A oitsle A FEFAFL ¢ FEYY FEY FEAREY B AT A
ZUA FEENA dHFol =A YElH linoleic acid®t #AVIEFZE o=, 74wt g
s ZYFAE FTolA 53] linoleic acidet #Avbe | AlEe] & 2HS T
Mg o, 7 FadEEe] e v sk
. A8
1) F=44
- B A= 3L £ %9 Semi-Batch-system® ZUA FA FEAAE ALY
om Al2®l T 9 ALXS Fig. 8. o YeErlAT 294 74 FEFA= Hd
o] 500 bar, Hdl =% 100C 744 A& 7Fsetlen, A FAHS FEX
(Extractor), &8 % (separator), 1Lt A& 43} o|ibsteba Hxz Wzh7] o] 4kstet
2 AZAZE (CO; reservoir tank) 9F % &A=z, aga &5 24S 93 dus

7|2 T3 E AT

(1) CO2 bomb, (2) CO, reservoir tank, (3)
chiller, (4) high-pressure metering pump, (5)

safety valve, (6) check wvalve, (7) heat
exchanger, (8) 3-way wvalve, (9) BPR(back

pressure regulator), (10) extractor, (11) separator,

(12) temperature indicate, (13) pressure sensor,

(14) magnetic stirrer, (15) reactor with view cell,
(16) micro-needle valve, (17) ball wvalve, (18)

metering valve, (19) control box.

= - ETE T | i I

. i s ) ov | |
Wowm m‘-

= b = =

Fig. 8 Schematic diagram of the pilot-scale supercritical fluid extractor
used in this study.
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Fig. 11. Solubility of rice bran oil in supercritical carbon dioxide calculated

from the experimental results shown in Fig. 12.

2 Aol A olitsterAh FE 27 WRlolA mol gk =dA o]4tster
4 A3} retro grade’} @AY= S = WHIHL
Aol gt 2AA olitsierae] &3 WFHo] WAYA] &

[e)
= eE R el AYHtn #ud & gk

;2

2) M3 FE7E A g
- Pilot-scale =%
7] &l duAd

St wWhS- W (response surface methodology, RSM) S o]&3 AN

sttt TAEdH o sd(EHWET) AAAEE FE949 (x, 1507330 bar),

=% (X, 32760 T), F=A7H(xs, 307240 min)= STAI(-2, -1, 0, 1, 2)2 H & 3}s5 o

Table 53} 2t}

i)
Ol
o

Al

= =

sl 5 TS o83 vAFe HAY FE 240
2 F4

A Al EH  (central composite design)

>~
=

EYRN
W o o

s}
=
eR
=
[e)
=

Table 5. Code and experimental conditions for the central composite design

Coded values

Factor Symbol

) -1 0 1 2
Pressure (Bar) X1 150 195 240 285 330
Temp. (C) X2 32 39 46 53 60
Extraction time
] X3 0 60 120 180 240
(Min)

Cgolmge] o8 9L Wi FH MRt 0Ped FEEEV)S Adsar. o,
A e St FEHF Uk 23 37 2 ol [ 1] ¥ Zr
Y= /90"'/91X1+/92X2+,33X3+,311X12+/912X1X2+/922X22+513X1X3+/923X2X3+,333X32 4 1]

- 3 AEAM ot mel2e] o =2 Minitab (minitab statistical software, versionl6)
programs ©] &3t i, 3|7 EA A dAAS A5 HAHS S8k
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—_
fite)

Hr

)

at7] f8ll FE4 = (xy, 1507330 bar), FE=E(xe, 32760 T), FE=A1H(xs,

S

retro grade
fe 2

el
o

o

Kol
=

307240 min)

Response
Y(%)
20.76
24.61
0.00
10.76
26.76
32.23
0.00
13.07
0.00
80.00
90.00
3.69
0.00
32.30
30.76

X33)

XZZ)

5a-A1(-2, -1, 0, 1, 2)= ¥ 353}
Variable levels

&t A tH(Table 6).

5

TEE =4
. Pressure (Bar).
: Temp. (C).
. Extraction time (Min).

>X2
X3

3)

10
11
12
13
14
15
l)Xl
2

RUN

Table 6. Central composite design (CCD) and experimental results

3] A& Table 7. o e

)

T
N

A
Ui

~

om, Al 7HA

W A3 Fig. 12¥% Fig. 139 YeERg ST}

2=
olo
jant
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Table 7. Polynomial equation calculated by RSM program for extraction of rice bran

2

Response The second oder polynomial” R Signification

Y= 52800 + 12.0719x; - 15.8219x» + 5.03312xs
Yield +4.24500x:° + 5.95625xix2 - 1.71750x5° + 0.9528 0.043
1.81375x1x5 + 0.491250x0x5 — 1.41375x5°

X1 - Pressure (Bar).

Xy : Temp. (C).

X3 . Extraction time (Min).

Vy = BO+I31X1+B2X2+BSX3+BHX12+512X1X2+[322X22+1313X1X3+I323X2X3+£333X32-

100
30
- 60
=
g
<
-
40
201
0

Fig. 12 Effect of temperature and pressure for yield of rice bran oil in
supercritical carbon dioxide at COz flow rate of 135g/min and 4hr.

= [e]
= =
B AL 5%l ol A Felde] dgEslen, A= o
o
AN
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Fig. 13 Contour plots for optimazation of rice bran oil extraction yield(%).

() 718 R Z2dA olitsEs v FEEo AWt ¢ y-orynanol g HlaL
- 2 A7ddAMe wF718M FE v B 2AdA olabste A FE v Aol AUAh
= vlaste] {718 B YA ot gk vAkge] AAr g WEE 54
slon, 7 & x3d e Ak 2 Table 8 oF 2t}

Hexane % W< 2474 7 FE2E9 AWk &=5F& vlust A3 v7kf A
WA 24 % oleic acid (C18:1), linoleic acid (C18:2), palmitic acid (C16:0) 7} +=
TAE e o]= Ryu ¢ Cheigh (33)9] A+Z23e} SAsHA et

Hexane F= UYZ4+2 4% palmitic acid (C16:0)= 11.94 g/100 g oil, oleic acid
(C18:1)&= 26.51 g/100 g oil, linoleic acid (C18:2)& 25.76 g/100 g oil& YEFH A, %<
A w7 FE5E9 4 palmitic acid (C16:0)= 8.08713.9 g/100 g oil, oleic acid (C18:1)
+ 20.8734.7 g/100 g oil, linoleic acid (C18:2)+= 17.6732.3 g/100 g oil Alo]e] &S L}

EFl ot
- ©°] % 270 bar, 32T ZHolA 7Md =& =<l palmitic acid (C16:0)+= 139 g/100 g

oil, oleic acid (C18:1)= 34.7 g/100 g oil, linoleic acid (C18:2)+= 32.3 g/100 g oil=
Hexane %ol v =2 &S YeEATh
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Table 8. Comparison of fatty acid content of rice bran

extraction and hexane extraction.

oil obtained by supercritical

(/100 g oil)
Supercritical Carbon Dioxide
Fatty 210 Bar 270 Bar 330 Bar Hexane
Acids 3 4 5 60C| 3 4 5 60C| 3 4 5 60C
2C 0C 0T 2C 0C 0T 2C 0C 0T
C14:0 | 024 0.24 - - 022 019 022 029 | 013 024 023 027 0.22
C16:0 | 135 121 - - 139 131 104 127 | 808 120 125 145 11.94
Cl6:1 | 013 0.12 - - 014 013 010 012 | 008 0.12 011 012 0.12
C17:0 | 004 0.03 - - 004 0.04 003 004 | 003 0.03 003 004 0.03
C180 | 09 0.79 - - 1.06 102 070 082 | 064 078 083 095 0.87
C181 | 301 257 - - 347 329 206 240 | 208 247 262 273 26.51
C182 | 282 243 - - 323 305 192 228 | 193 229 241 176 25.76
C20:0 | 029 0.24 - - 033 031 021 023|022 024 027 029 0.25
C20:1 | 036 0.29 - - 039 037 024 027 | 025 029 031 032 0.30
C18:3 | 1.08 094 - - 1.19 111 073 089 | 071 089 092 057 0.98
C21:0 | 0.06 0.04 - - 0 0 0.07 0.08 0 0.05 0.05 0.07 0.05
C22:0 | 025 0.07 - - 0 0.10 0.06 0.07 | 0.07 0.07 0.09 0.08 0.07
C20:3 0 0.51 - - 0 0 040 084 0 042 037 0.27 0.17
C20:4 | 0.04 0.03 - - 0.03 0 0.05 006 | 0.00 004 004 0.04 0.04
C24:0 | 0.12 0.10 - - 024 017 010 011 | 011 010 014 0.13 0.11
Sl W 29 ol AEEA FE Al AW §u W A AN FEe 29
A oAt Er Aol FEZAQ 32TCHY AN = 210bar, 40CH oA = 210bar, 270bar F
HEA4A 718 F5 vAF 2o =2 WA &3S Jepgdlen, v i A
2] "} AL J

[e]

Z4 % Wk oleic acid (C18:1), linoleic acid (C18:2), palmitic acid (C16:0)

7} A8 AL, oleic acid (C18:1), linoleic acid (C18:2), palmitic acid (C16:0) 0.2 =

< &S vEhidT

—

- Hexane % "7 % 7
Table 9% 2t} 2} =44 &
o] &S el o Hexane F
(34)°] ¢]&}H hexane, ethanol %

e N

n 7

T

4 F=E9] y-oryzanol e
e wHfms y-oryzanol -2 5.05711.30 g/100g oil
6.94 g/100g oilE YEFHSITE Lilitchan &

isopropanol & t&gt &ujE AFESte] y-oryzanols

F%3 43 ethanol® isopropanols &= AFE31H S W hexanes H| &3 T2 &)

B} F& o] =k o ethanol®] 4A-$ 0.379 g/100 g oil, isopropanol®] 745 0.374

g/100g oil= Y}EFGE

oA y-oryzanol ¥ =2 11.30 g/100g oil= tE v FFo ]3] €573
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Table 9. Comparison of y-oryzanol content of rice bran oil obtained by supercritical
extraction and hexane extraction.

(g/100 g oill)
Components Supercritical Carbon Dioxide Hexane
210 Bar 270 Bar 330 Bar
3 4 5 6 3 4 5 6 3 4 5 60T
2C 0C 0T 0TC [2€C 0C 0C o0C |2C 0T 0T
y-oryzanol | 7.1 6.9 - - 11. 65 68 593|189 52 58 505 6.94
9 9 30 8 7 8 2 4
(4) COy 29A = ol W& v ZF FEATY =/dWst v

[e)
Aol w2 7 A4 FEAEEY sEE FE 2dd 0
= ATk 32T, 270bar oA el CO, ZYUA FEzx7o
fFE4E B policosanol, squalene, tocolF SollA  hexane FFol Y]
<

-
H =28 ALY 22 wug F29S o 5 9t

total policosanol
1400 000
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1000.000
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&E(mg/ml)

400000

200.000 -

0.000 -

total phytosterol

14000 000

12000.000

10000 000

=
£ sooc.oco
E
i 6000000
A0
4000.000 -
0.000 T ' T T r " ' T T T .
o & i s 25 A 'S 3 s o s ax oy
& & & _F g F & 5 & & e T o
T P B P W Y B B S s LY =S
~Sb e e £ &5 -3 = S &



squalene

1400000
1200000
1000000

800000

500000

= = (mg/100q)

400,000

200000

Co0e T T T 1

total tocol&

&5 (mg/100¢)
g

& 2 2 2 2 2 2 o 2 ] a
S .c.ftyao 4.33290 ‘,{,“3\@ ,(.f“\@ c_:;\éo (,:DGQ G”%& (ﬁ’@ C’%@b [:,),}a“"
G S Ak 3 = & A% W < &
zExH
Fig 14. CO; 297 = x4l ©& mAfF FEAEY =48 v

(1} TocolF9 x4 w3}

o u

=

rlo

—

= A e =9dA " FE=9 tocols T
7. %I:o

- Hexane & "4+ % 4 F
Table 10¥ 2t} 7z =49 vdF5 U5 a-tocopherol?} y-tocotrienol®] 3
7} w=ko ) a-tocopherol 24175291 mg/100g oil, y—tocotrienols 0.83745.40
mg/100g oil® WEFTE o] 5 270 bar, 32C ZAA 7F4 =& tocols $F#S HEL
o], a-tocopherol<- 36.79 mg/100g oil, y—tocotrienol< 40.73 mg/100g oile] At} 1
#1} o]+= Hexane % W7+ (a-tocopherol 5291 mg/100g oil, y-tocotrienol 45.40

mg/100g oi) Bt} vr &aFo] Sl

—_
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Table 10. Comparison of tocols composition and content of rice bran oil obtained by
supercritical extraction and hexane extraction.

(mg/100 g oil)
Components Supercritical Carbon Dioxide Hexane
210 Bar 270 Bar 330 Bar
3 4 5 6 3 4 5 6 3 4 5 60T
2C 0C 0C 0C [2€C 0C 0C o0TC |2C 0C 0T
a-tocopherol | 21. 10. - - 36. 29. 65 56624 45 18. 281 5291
79 43 79 39 4 1 1 19
B-tocopherol | 16 12 - - 33 22 12 093]103 07 14 043 2.87
9 3 8 2 5 3 9 5
y—tocopherol | 1.1 0.7 - - 35 27 05 044100 04 18 0.31 3.87
9 6 7 7 8 0 2 0
6-tocopherol | - 01 - - 04 02 02 014 - 01 01 - 0.25
8 4 0 1 3 9
a-tocotrienol | 54 31 - - 33. 22. 25 247 - 25 13. - 44.30
1 7 93 01 6 1 67
y-tocotrienol | 12. 82 - - 40. 25. 46 347108 41 22. 169 45.40
34 0 73 68 7 3 3 59
6-tocorienol | 21 19 - - 34 22 17 114|106 11 18 057 2.898
1 2 1 1 9 1 8 5

- 32, 270bar ¢ YA FEZF7lA hexane F=Eo| vl =2 FE9
d-tocopherol, d-tocotrienol®] sF=Fo] ¥ ] o™ F-tocotrienol® 4%
B v 23 o e FEEHS A

—~tocopherol,

o

exane ‘T‘E

a-tocopherol

I: |\Illl _._-_-_ |

= & (mg/100g)
=]
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B-tocopherol
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y-tocopherol

55(mg/100g)

Fig 15. CO; 2 A & =0 BE 92 tocol #¢ FHuu

(th) COy 2974 F% Zdo W& w7 pytosterol 7o ZA A3} vl
- 32T, 270bar®} 32°C, 330bare] FEZ 7oA pytosterol ¢ dtEko] 7FF E=kow,
o5 Zt A AEE 7ME =4 e
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1. 2974 13 FE&29 ¢34 AIAZSA)

7F AlE W
(1) HaCat cell
7h i FE=

PSR

oL

mlo

I 2dA oAt A

A M X (HaCat)E penicillin (100 pl/mL), streptomycin (100 ul/mL), 10%

st¥l DMEM (GIBCO BRL, NY, USA)H|A] & A}&3Fo] 5% CO, z=713}ol
A 37°Coll Al gatai Tt

@ HA =4 Y @ AZF] WE MTS 2475 5 AZFE  15X1002 489
t}.(Fig. 1)

@ AE weF = 96 well plate (Flacon, USA)d R A ML (15X100)E 53}
a1, 24A s e % 270 bar 32C YAl % v (2ul, 5ul, 10uD)<} 270 bar
40C =<JA & vZF (ul, 5ul, 10u), A F=F w2 (2ul, 5ul, 10uD), W)
(2ul, bul, 10ul), y-oryzanol (0.4ng, 4pg, 40upg), policosanol (0.4pg, 4pg, 40ug), y
~tocotrienol (0.2ul, 1ul, 2ul), linoleic acid (1ul, 2ul, 3u)E H7Fstar thA] 24A17F Bt

o) §5 AL HHUY
B g FE2) AxLEY A4

1=

whoFtel .
@ MTS (Promega USA) 20ulZ 7+ welldl AH@3dte] 4 A7+ wjekst & AR
formazan & ELISA reader® 490 nmol A T3 =& =43t}
2.600
2.400 —
2.200 G -
-'E\-l.ﬂﬂﬂ //
£ 1800
8 1.600 //
"3'1.400
£ 1200 //
-.g 1.000 5
2 0800 =
< 0600 o
0.400
0.200
0.000 ; ; ; ; ;
168%1005  3.35%105 67105  1.34%10A6  2.68*1006
Cellsfwell
Fig. 1 Al @& MTSZ %
(2) RAW264.7 cells o] &3 A 5A44F

(7h) A E v <
- M EF<e RAW 264.7 macrophage cell2 American Type Culture Collection (ATCC,
Manassas, USA)olA F4ste] AFg3dth Cell2 10 % Fetal Bovin Serum (FBS,
Hyclone, USA), 100 units/ml Penicillin ¥ 100 gg/ml streptomycin (Gibco, USA)°] §+
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% Dulbecco’s modified of Eagle’s medium (DMEM, Hyclone, USA) #j*]olA 37T,
5% CO2 &=A atell v &3ttt

() A=
- 244 v} ==& (1.66, 16,6, 8.3, 166, 332 rg/ml)
- Linoleic acid (0.28, 2.8, 14, 28, 42, 56 ug/ul), y—tocotrienol (0.01, 0.05, 0.1, 0.25, 0.5,
1 pg/pl) 18131 y-oryzanol (0.1, 05, 1, 1.5, 2 ug/ul)

(th) MTS Assay
- 96 well plateo] 15x10%cells/well?] RAW264.7 macrophage X & ®F3}3 37C,
% COgincubatorell Al 24 A|ZF &<t wjYFst = 270 bar 32T A=
2] ste] 24A17F E<b A wigstdTh Wik § Plateo] 20 09 MTS Solution

HA7Fske] COmi7] (37TC, 5 % CO2)l A 1A1ZF WHS-A| 7] 31, Microplate Reader
(Multiskan GO, Thermo Scientific, Finland)E ©]&3F% 490nmolA JTHE=E
=435k ANEE HrbekA] &2 dEz279 FEEE 45t dixdel] g

AEAEEE WR e Aol vl wekch

(2}) SRB Assay
- SRB assay+= Vanicha ¢} Kanyawmq«] W gpoll Al 8 8t MTS assay et &
datA ME B ARE AHEste] F 48 A vtk v = WA E A A2
Plateoll 50 xte] TCA (trlchloroacetlc acid)Z #H7}sle] 4T oA 1 Az 2B A A}
1 AIZF 5 TCAE AASL T2 5 3 AHg 5 04 % SRB 100 (& # 78t
oA 10 & GAsAY. dMo] £ F 1 % acetic acid= 5 3] M &t x4
7131, 100 ©9 10 mM Tris (pH105% SRB dyeZ 9] Microplate Reader
(Multiskan GO, Thermo Scientific, Finland)E ©¢]-&3}¢] 515nmolA SF=E 43}

ek A5 s 9e Uxie FRES 45t fad U AEdEs
g EAste] mastgch

. A3

(1) HaCat cells ©o] &3t Mx SAHF
70 A4 FEEI =9 olAbste A M 559 HACAT cellol A 9 viability
- A FEE 9 linoleic acid Hdl F&& HI F A A FEEES
HACAT cellol 9] AEsAds #2E 5 glolom, 2318 M9 proliferation effec

2 gEge ¢ 5 g

e
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viabillity(%)

(W) 7o FaAEE52 HACAT cellol A9 viability
@ Linoleic acid

- linoleic acid®] -, HACAT celldl A o] AL ZAS A 4= gllon w3l o] A
2ol 93 cell9) proliferation effect®™ 2= =] 9okt

Linoleic acid
120 4

100

N . - . I
b T T T T 1

contral DMS0 linoleicacid 1ul linoleicacid 2uL linoleicacid 3uL

cell viability(3)
o oo
(=1 (=]

I
(=]

Fig. 3 linoleic acidel ¢ & HACAT cell viability
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@ y-Tocotrienol

- y-tocotrienol®] A5, AiE5AFE AFEHA Fgon, T we MEF

A7 Z3E F9E 5 ddTh

200

150

100

cell viablility()

50

y-tocotrienol

@ y-Oryzanol

- y-Oryzanol®] %%, A¥
SN 7= =

250 -

control r-tocofrienol0.2ul  rtocotrienollul  rtocotrienol 2uL

Fig. 4 y-Tocotrienol®] ¢]% HACAT cell viability

E 100
g8
50
o
& 3N o = & o
@{9 !q.‘b '\."‘Q‘} n"\"\'é\ é-i" {i\é\
(?x o c}\\p o i ‘.'D

Fig. 5 y-Oryzanoldl ¢]3 HACAT cell viability
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@ Policosanol

~ Policosanol®] 7=, Fo40 Mysde #dFHA Edoy AX FHaHE YE

U eksket.
Polcosanol
120 -‘
100 -
% 80
- 60
g
=
§ 40
) . l . ' .
o - — ———
\)qi‘
o':‘ -s. i W
& & Q o~ ‘P & & &
O ‘el
0‘!&3 S‘l\ \S@ 2 GL’}Q -.~!“°‘? .&‘?Q
C‘“ o C_Sp Qo\@ Qé‘\

Fig. 6 olicosanolel] €3 HACAT cell viability

(2) RAW 264.7 cellS o] &3 Al 5447

Oh 2974 "7 FEEY AXE AEE o5 Alx

@O MTS Assayel 23k cell viability

- RAW 264.7 macrophage celldl =474 v FE2S w5 (1.66, 16.6, 83, 166, 332,
498 pg/ul)Z A e & MTS assays AAISHA cell viabilityE SAstth. =43
A= Fig. 7(@)9F 2o 166 pg/pl 5= 545 el A

@ SRB Assay©°ll <3t cell viability

—- SRB assayt #1# 484 BAES AXo A A FH Axete] wkgo] o3& Azt
= o4 £ 7] wFEo] Zo] o] ¥ assay Holtl. SRB assayol €3 cell viability
test A3+ Fig. 7))t 2o =44 v FE225 FE5E (166, 16.6, 83, 166, 332,
498 ug/ul)= A2l  SRB assayell 93t cell viability= MTS assay 23} 5L3tA
t}. MTS % SRB asaay©ll 93t cell viabilityES EE S @A cell A7 &=
166 pg/pl olstoll A AA st Ao = Akt

i

3

1:1
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eo
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80

eo

<0

So

Fig 7. Comparisons of effects of rice bran supercritical extract on the cell viability in RAW
264.7 macrophages using MTS assay (a), SRB assay (b). The cells were treated with Rice
Bran Supercritical Extract for 24 hour. Cells viability were determined by MTS and SRB

assay. The values are expressed as the means+S.D. of three individual experiments.

(W) fFradie] Ay AEge ot Mysigd H7t

@ MTS assayell ¢]3gt cell viability

- dHs 24 AP 4 FEARY AR Fo sE ZAASH] 915t RAW 2647
macrophage cell®ll y-tocotrienol (0.01, 0.05, 0.1, 0.25, 0.5, 1 ug/ul), y—oryzanol (0.1,
05, 1, 1.5, 2 ug/ub), linoleic acid (0.28, 2.8, 14, 28, 42, 58 pg/wl)E H=HZE g sl
MTS assayel &3t cell viabilityE =73} T T-tocotrienol®] MTS assay©ll 42| cell
viability= Fig. 8(a)¢} #ow, 025 pg/wolA A4S JeEHATE. T-oryzanol® MTS
assay©l 2|3t cell viability= Fig. 8(b)2} o™, 05 pg/ulolA 80 % o]3sle] AEE&S
B 9t} Linoleic acid®] MTS assay®l 23+ cell viabilitys= Fig. 10(c)¢} 2o, 28 ug/
weoll A 80% olste] AEERE 545 YR AT
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(b)
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Y T L 100 L
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T 80 T
80 |
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Qo |

] 0 |
10
. ) o [

100 | 7LLL
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Fig 8. Comparisons of effects of y—tocotrienol (a), y-oryzanol (b),and linoleic acid (c) on
the cell viability in RAW 264.7 macrophages using MTS assay. The cells were treated with
y-tocotrienolt for 24 hour. Cells viability were determined by MTS assay. The values are

expressed as the meanstS.D. of three individual experiments.

@

SRB assay©°ll 2|3t cell viability
i%‘lﬂ 7 FEEAdAY AR A G EEES AE A7l Al AEee
S0 93 AaE dolr 7] ¢s] SRB assayel 93 cell viabilityS =743} o).
RAW 264.7 macrophage cell®l y-tocotrienol (0.01, 0.05, 0.1, 0.15, 0.25, 0.5 ug/ul), ¥
—oryzanol (0.2, 04, 0.6, 0.8, 1, 2, 3 ug/ul), linoleic acid (0.28, 2.8, 7, 14, 28 ug/ul)=
2 AE3 A3 Y-tocotrienol®] SRB assayel 3%+ cell viability® Fig. 11(a)¢}
Zow 025 pg/plollA =AS JeEbRATE Y-oryzanole] SRB assayol] 93 cell
viability= Fig. 9(b)et Zow, 2 pg/wolAFH 80% ol AEE&ES YERRl L,
Linoleic acid®] SRB assay°ll 23} cell viability:= Fig. 9(c)®} £ o™, 28 ug/ulolA
80% olate] AEEE SA4S e ATH
MTS % SRB asaay©l 4‘?} cell viabilityE EUZ oS @A cell A7 FTE+
y-tocotrienol< 0.25 pg/ul, y-oryzanol< 1 ug/ul, linoleic acidi= 28 pg/ul o] skl A
AAE= Aor AASAT
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Fig 9. Comparisons of effects of y—-tocotrienol (a), y-oryzanol (b),and linoleic acid (c) on
the cell viability in RAW 264.7 macrophages using SRB assay. The cells were treated with
y-oryzanol for 24 hour. Cells viability were determined by SRB assay. The values are
expressed as the means=S.D. of three individual experiments.
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2. Iin vitro assay & ©| &3 &, 3o HAF

7v @atks 24

(D 29 A= 28y

7hH &4 A=

270 bar 32T %=YA o]4ks}
270 bar 40C LA o]4tst
Ak &% (2ul, 5ul, 10ul)
Al @w| - (2ul, 5Sul, 10uD)
y-oryzanol (0.4ng, 4ug, 40ug)

[e]

+=(0.2ul, 0.5ul, 1ul/20ul)
= (2ul, Spl, 10uD)

FE
FE

policosanol (0.4ug, 4ng, 40ug)
y—tocotrienol (0.2ul, 1ul, 2pl)
linoleic acid (1nl, 2ul, 3ul)

() =4

(D DPPH radical sacavenging activity assay
- 96 well plated] Z} F=WE ZA3 AlF 100 ule}t ethanolol &311 H 04 mM

DPPH (Sigma Aldrich, USA)E &% #H7Fste] 3023F o] WX gk & Microplate
Reader (Multiskan GO, Thermo Scientific, Finland)E ©]&3to] 540 nmolA]

FYEE Zgsg. Fas BYe ARE At g dxed FYES
243 Te Hom AN F gxrd U BAHBLL WREE B
ulaste] vhehy it

DPPH radical scavenging activity (%) = (Al &R/ F A 51)*100

@ ABTS radical &7 =%
- 7 mM ABTS (Sigma Aldrich, USA)¢} 2.45 mM Potassium persulfate (1/1, v/v)

Ao A 12716 A Ao whA|sle]  wbEl/maAle] ABTS-'E HAAZ %
Microplate Reader (Multiskan GO, Thermo Scientific, Finland)E ©]&3lo] &3 %
7F 739 nmell A 0.70+ 0.027} 2 7}A] ethanol® 3413}t 96 well plateo] 3]41%

2] 3k

ABTS: reagent180u0oll 7z} w82 ZA|8 A& 20 s 7Fste] 58 F<F w38k
F 739 nmolA FFE=E SASAY. kst dd e AEE FHUbeHA &2 ugxd
o] FHEE SATIY v Aoz AL T dixddd gk dtstEAd s SR
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O HEAFAEMZHY F&xd nE kst 24 v
- "F fFEH A FEEY diks @48 vus] 2 A 294 FEE9 DPPH
gzt AA G FE0 wel kgt Aozt o, oF 80% A=At Ly
dab F&E9 DPPH &dZd AlA &4 A9 gl Aoz Yerstow A3 nj7}k
19 &2 50770% dx=°] DPPH #dZ #|A &4 e AT
radical 2 HE&(%)

100+
BO
60

2

o 40

oY

3|

T 20 -

E

@ z=9A "F F=E Fitst &4 Hot
@b DPPH
- YA v F=E2 DPPH radical 24 &4 AE+= Fig. 119} 2o =4 A v%
FZ59 DPPH radical 50 % A3l % (RS50)= 0.035 pg/w=  a-tocopherol
(RSs0=1.25¢g/p0)ell BI3l oF 368 =kl o= ibst A dakst &4 1o A
HA N sty ®i1gk Seo®t Choi 5(35)e] AFolAet o] & AFe n7to] o}k
Z3E o] = polyphenolic 3H3H== Qlate] w2 A4S Uetll= 3o® Al dTh
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Fig 11. Radical scavenging effects on DPPH radical of Rice Bran Supercritical Extract.

W ABTS

- 29A WA FEE
L-ascorbic acid+=
A M FEE]

ABTS radical &7

9] ABTS radical 24 &84 Ax+= Fig. 129 2t

0.042 pg/plo A <F 50 %2 ABTS radical &~27 A S HYom =
7% L-ascorbic acid®} W] 53k 5% 0.042 ;zg//zféoﬂ A oF 98 %9
Sk X

4= EAATh

150
=

100

80 |

eo0
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Fig 12. Radical scavenging effects on ABTS radical of Rice Bran Supercritical Extract.

@ " FEdEee itz 24
- y-oryzanol®] 4ul¢] 4% FHd 80%<¢ DPPH =tz Xﬂﬂ g4S e o,
*tocotrlenol-J A= 24ul AFEo ol oF 90%° o]Z+= DPPH Y& AAH &
S yveErWAY  Linolec acid®] Z$-ol+ <F 30% A=< DPPH gtz A7 3

]4’]:4'%/\01 gatztgd g o g% o= Aow Yyt 22Y policosanol] 4
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=7} 274842 DPPH etz A7) #4de "olxi= Aoz eyt (Fig. 13)

- 2t &A% DPPH radical 24 &4 X% DPPH radical 50 % A& %2 RSs
#o=z yelyon Ayi= ABTS radical 50 % A3 sx<F Hlste] Table 1 o 4
BRI At} T-tocotrienol®] RSz 0.033 pg/ul® a—tocopherol (RSso=1.25ug/pl)l ¥]
s oF 37 Wl =t} Oureshi (10)5 ] m=™ y-tocotrienol< tocopherol Xt} 307604l
AE® =& DPPH radical Ad] &35 7IAH, B A3 Ao = A d4S
EF AT T-oryzanol®] RSsoat= 0915 pug/ul= a-tocopherol® AL A5 e
%31, Linoleic acid += DPPH radical 27 4& YEeRA] 29dth

- 7} EAES ABTS radical 271 84 A% DPPH radical 50 % A& =9 v}
A7HA 2 RSsat & YeEF o ABTS radical &7 &4 A3} Table 13 #oh T
~tocotrienol®] RSs#2 0.042 pg/ml= ascorbic acidel L3 A& FAS Yebdlo
1 y-oryzanol® RSzt 0.54 pg/pl 2 ascorbic acid Bt} thh 2o A& e
E} Wl Linoleic acidi= ABTS radical 474 &4 YeER A ).

radical 27 &(%)

10000

BO.OO -

60.00 -

4000 -

radical 274 &%)

_54_



Table 1. Comparison of antioxidant activity as determined by the DPPH and ABTS assays

from active components.

Antioxidant activity (ug/ul)

Components DPPH(RCsy) Components ABTSRCs)
a-tocopherol 1.25+0.002 L-ascorbic acid 0.042+0.013
T'-tocotrienol 0.033+0.446 T-tocotrienol 0.042+0.138
T-oryzanol 0.915+0.271 Y-oryzanol 0.54+0.325
Linoleic acid - Linoleic acid -

Y. ¥ e

(1) A=F & AA &4 A8
(7}) ¥+ : Staphylococcus aureus(NA Hj#])
(b B
@O NAujAJo] 32 =& 3 ¢ 30T, 48h W& & NBol 2% HF 3l 2417t
A 660 nmell A O.D#S 543 H, o] Ad &S He 0871.0 Akole] HE
Eo1¢ks o NAujAel 100 pl¥ #Fete] =@d & Z-2e] A& Diskel 70ul¥
S A &8 30T, 48h HjFetS
@ AFESE AAZS 2AA o|4tstEra F= v (7ul, 0.7ul, 0.014pl, 0.007ul/70ul), @
F=% (7ul, 0.7ul, 0.014pl, 0.007ul/70ul), y—Tocotrienol (0.7ul, 0.07ul, 0.0014, 0.007L1
/70uDolH, 7t TR 1, 2, 3, 42 A A
@ EE &9 Blank(B)= D.WeolaL, =94 o]ikstgtd 53 S5
Control(C)& DMSO®] ™, y-Tocotrienol®] Control(C)< 99% EtOHo] At}
(th A=
- %ZYA FE=EoA] Staphylococcus aureusel]l twjgk it EHA
~Tocotrienol®] 7% ol s34 S e QT

ro o
=2 1z

=
T

m
ot rot

o

| YEsen,

y-Tocotrienol

Fig. NARERRE 9% d=F F AA &4
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Table 2. 244 FE&, I F2F, VA RELE 93 4=F & AA E4H

Z9A FE2E N y—Tocotrienol
control - - 16 cm
1 1.3 cm - 2.1 cm
2 1.2 cm - 2.3 cm
3 1.1 cm - 2.6 cm
4 1.0 cm - 2.3 cm

(2) HlE AR &4 AlF
(7}) AH&+5= : Propionibacterium acnes (KCTC 3314)(BHI #}#])
b A
O BHI®| A 32 =25 3 £ 37C, 96h &7] wist ¥ BHI brothell 2% H-E3ho] 2
AZEel A 660 nmell Al O.D#HS Z43 F o] AY A4S H= 0871.0 Akl 9
He kel Eoigks W BHIMIAIOl 100 pl® 58t =23 § z}zke] &5 Disk
of 70ul¥ 53 S wjx]e] &7 37T, 96h w3t
@ ARESE AEE 2AA olitstetA FF v (7ul, 0.7ul, 0.014ul, 0.007ul/70ul), 34k
F=w (7ul, 0.7pl, 0.014ul, 0.007ul/70ul), y—Tocotrienol (0.7pl, 0.07ul, 0.0014, 0.007n
/70uhol™, 7t HEER 1, 2, 3, 42 X433k
@ Ee AEY Blank(B)x_ D.WoliL, =7 ojitsteth FEHE3 AFEE0
Control(C) & DMSO¢°|H, y-Tocotrienol® Control(C)<> 99% EtOH®]|t}.

XUA FES y-Tocotrienol

Fig. 15 9A F&&, WZFad & & nlgd AA &4
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vl Eato] w3k A2 = =3 2YA F=&3 y-Tocotrienolol A WEFSETE.

Table 3. YA FE&, "I FELEAN A v 5T AA &

ZAA FEE y—Tocotrienol
control 1.7 cm
1 0.9 cm 1.7 cm
2 1.2 cm 1.5 cm
3 1.1 cm 15 cm
4 1.0 ecm 1.2 cm
3. 4g
- HFe] FEAAREY REUAEEAY AEMHaCa T celDol Aol MTS HAFAFo| = ¥

—oryzanol, y-tocotrienol®] 53] A¥E9 £ F2EAES HAT
- 29 FEEY 2 F3A4 Q) y-oryzanol, y-tocotrienol = B
Rnem, 53] y-tocotrienol> A =F ¥ HlFtol] g FH AL =A YERHS]
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8] O

CHa— -8R 1 CH2-0-C-R 1 CH2-0-C-R 1
| L9 L, o5

1

H— OH H—0-C—-R 2 H=0-C-R 2
Il

CHz- OH CHz-0H CHz-0-C-R 3

mohoghyceride diglyceride triglyceride

Fig 2. glyceride 3 ©j

N7 dRbd o FEAE g EAkel Aake] 377 AjtE o de EfESY
Algko] E(triglyceride) |@ElE ol FaL Itk glgtetAl &4 (TL-IM, RM-IM)+= 54
g AbEd g@utER AT EE VHA L Eoi 9‘1:9} H=ES ThelaH EYEEA
o] Eo] &o] e AW A ES 84 FojFol 7kt Azl o] 7t
FrillEsS ¢IS(Es) g H =2 gnk °(transester1f1cat10n)° Joya =
YA Aditedo 2~ wEES Ao

E

Vﬂ

CHZ—0COR; CH2OH R;COOC2H5
CH—O0CORy + 3C2Hs0OH «——» CHOH 4+ R;COOC3H;5
| Lipase
CHz—0COR3 CH:0H  R;COOCsHs
triglyceride alcohol glycerol fatty acid
ethly ester

(3) WS Bel olsherd w4 L Farsh B4
b EAEWSAHE At B4
- §AE Meed FASUEFSYoR AYsel LYPS WE F EUETORN
dEe g sl el dsHZa B A4R ARl AHEE o] ag
wol BAS W@k AW Awate] @ D gEAL AUl FE Atele] T
0 BB TIA, GEREaAE FRe B e,
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2. 4945 2 B

7F AR

oh

Y= v ZI9-9 57kg (I dgto] ) FHY-FH1E 9 EFF
17 270bar, 32°C, 24| %t

- Lipozyme TL-IM (lipase from Thermomyces lanuginosus) (Immobilized)), €=}
= NovozymesA} (Cat. No. LA331037)

- Lipozyme RM-IM (lipase from Rhizomucor miehei), (Immobilized)) ®wlv}=
NovozymesA} (Cat. No. LUX00214)

% Tri-glyceride”]°] OH7]Z
WAS: o 2~H B2 A& F

(2) A=l =2 olstehy 2+ B st 24

(7hH) &AW E AHAF B4

- 14% EgZF 221 @M ErS (Boron trifluoride methanol solution, 14%)
(Sigma-Aldrich co.,)ol A T+ 3ste] AF-83S .

- TABIES (Sodium hydroxid), @3l EF (Sodium chloride), U EF
(Sodium sulfate anhydrous, granular)< X Junsei chemical Co., Ltdel A
T-Siste] ARt

- W ek2 (Methanol, CARLO ERBA Reagenti SpA)oll Al ¢ 3to] A3l Tt

- 0] 2 S% (iso-Octane) (Fisher, U.S.A)ol A 9]35te] Ab-&3}9d T,

- Methyl undercanonate approx, 99%, GC (Sigma-Aldrich co.,) o4 F+< 3t
AH&-F AT

(4}) DPPH radical A1+ &7

- RM-IM (7]1:6]13, w]1:ell6, w]1:e]9, w1:0]]12)
- TL-IM (7]1:¢3, ®]1:ell6, m]1:e]9, w]1:0]12)
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Semi balch—-lype estedfication process of Rice bran ol by—using SC-C0; and Ethanol

C0; Bombelsiphor type)

Fig 4. Semi batch-type esterification process of rice bran oil (RBO) by using
SC-COgzandethanol.

o AETH

S22 Table 1.3} & v &2 A=A

e
Azg F 2dA FAdA 50T, 200bare] 3HA oA 3A17FE < WS &

R
FEsHe Tk
(th #2588 wHs] dBES AAS F el ZelAUL AR AASAL,

Table 1. F]FFE 29 ALNEE A=

'k o] 72 SR=25s 0 7} g0 B e
[
24% 24F HlE
TH FdF mol () mol (g) (mol/mol)
129 0.45 20.7 1:3
129 0.9 414 1:6
TL-IM  4.2g(3%) 0.15
129 1.35 62.1 19
129 1.8 82.8 1:12
129 0.45 20.7 1:3
129 0.9 414 1:6
RM-IM 4.2(3%) 0.15
129 1.35 62.1 1:9
129 1.8 82.8 1:12

# Bl FAFF0)2 v FACl E FEF.
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acid), Coos(Eicosatrienoic acid)®} Copq (Arachidonic acid)®] ##]%E+= 1.0 o]ifo]oof
gkt

ep 7+ 0 SP-2560 (100 m x 0.25 mm x 0.2 m) &< ol9} &
W FYIHF== : 225T

& AH2%E 1 100CAA 427 FA F 3T/ min®] HEE 240C7H] 55 SA
7]13L o] % 150l A gt

@ HE7]2% 1 28T

& dE 075 mL/min

@) split ratio : 200 : 1

ol
o,
2,

R

® A
- A AR E 2 v)/E 4 0] £33 % 7] Shimadzu Co., LtdE ©]&3}Sth.
- 717] :+ GC-2010 Gas Chromatograph

- Injector : AOC-20i Auto Injector

- Detector : FID

(1}) DPPH =tHZ A# &4

- Z} A8E 96 well plate (Flacon, USA)ol 0.1 mL¥® 31 04 mM DPPH
(1,1-diphenyl-2-picrylhydrazyl) &S F&F H7lste] A LS
540 nmol 4] ELISA readerE ©]&3lo] S3E=E S35

- DPPH radical scavenging activity(%) = (= ] A =) %< 100

IS SN EAag A A= Table 2.9 2t

Table 2. Reaction yield of ethyl esters of rice bran oil (RBO) by enzymatic hydrolysis
reaction using TL-IM and RM-IM, respectively. The mole ratio of ethanol to RBO was 3,
6, 9 and 12, respectively.

<RM-IM>
Unrgi%ted ethyl esters (g)
Ethanol Mole Glycerol . Reaction
RBO (g) (g) ratio (g) rg{?lzﬁl(id Theoretica | Experimen | yield (%)
() 1 value tal value
129 20.7 1:3 13.8 - 135.9 67.8 49.8
129 414 1:6 13.8 20.7 1359 101.5 74.6
129 62.1 1:9 13.8 414 135.9 103.8 76.3
129 82.8 1:12 13.8 62.1 135.9 56.1 41.2
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Reaction
yield (%)
439
68.8
75.6
40.7

(g)
93.5
102.8
55.4

tal value
59.7

ethyl esters

1359
135.9
1359
135.9

Theoretica | Experimen
1 value

and
remained
ethanol
(g)
20.7
414
62.1
| k2 v S 19 oA 71

Unreacted

2ol

s

Glycerol
(g)
13.8
13.8
13.8
13.8
% vl
A =]

AR

]

2

ratio
1:3
1:6
1:9

1:12
Reaction yield of ethyl esters = (theoretical value / experimental value) x100

Mole

(g)
20.7
41.4
62.1
82.8

Ethanol

129
129
129
129

- RM-IM, TL-IM + 79 &

RBO (g)
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Table 3 A4S E ] ALt FF

Fiks g4

AL ES AL L WRRAAY EA

A %294 RM-IM RM-IM RM-IM RM-IM TL-IM TL-IM TL-IM TL-IM
75  v1:93  "1:o06 w1:9]9 w1912  w]1:0)3 w16 w1:o9  w1:9]12

CaprylicAcid 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LauricAcid 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MyristicAcid 022 011 0.12 0.12 0.13 0.14 0.12 0.12 0.11
Pentadecanoic acid 0.0 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
PalmiticAcid 1386 9.32 9.31 9.05 9.25 8.46 899 9.23 8.85
PalmitoleicAcid 014 007 0.07 0.07 0.08 0.08 0.07 0.07 0.06
HeptadecanoicAcid 004 002 0.02 0.02 0.03 0.02 0.02 0.02 0.02
StearicAcid 106 070 0.64 0.64 0.68 0.66 0.65 0.64 0.66
OleicAcid 3416 2395 2255 2210 2221 2507 2230 2228 2420
Linoleic Acid 3230 2369 2252 2176 218 2519 2183 2196 2163
ArachidicAcid 033 027 0.24 0.24 0.23 0.23 0.24 0.23 0.25
X;HEICOSB“OIC 039 030 0.26 0.26 0.26 0.30 0.27 0.26 0.27
Linolenic Acid 119 075 0.73 0.69 0.70 0.81 0.69 0.71 0.68
Heneicosanoic  Acid 0.0 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.03
cistlL - Bicosadien ) ) o 0.02 0.02 0.01 0.01 0.02 0.01 0.01
oic Acid
Behenic Acid 0.0 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.08
Erucic acid 0.0 0.02 0.01 0.01 0.01 0.02 0.02 0.01 0.02
cisT 1L I Eicosai ) 0.01 0.02 0.01 0.01 0.01 0.01 0.03 0.01
enoic Acid
Arachidonic  Acid 003 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Lignoceric  Acid 024 012 0.10 0.10 0.10 0.10 0.10 0.10 0.11
Nervonic Acid 0.0 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
csTATIOISIBIDo ), 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cosahexaenoic Acid

A (2/100 oil) 8407 5953 5677 5524 5569 6126 5547 5581 5704
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() EAREEES] A7)

180
160 -
140
120 -
100 -

B0

Acid value

20

3¢ RLEZ RLE6 RLED RIEL2 TLE3 TLE6 TLES TLELZ
270bar
Fig 9. The acid value of ethyl esters prepared with 3, 6, 9 and 12 of mole ratio of ethanol
to RBO using 3% RM-IM and TM-IM, respectively.

A B duloel At 9

e

(th)

pot

5000 A

4000 4
3000 A
2000 A
1000 4
L T T T T T T T T

32%c  RL:E3 R1E6 RIL:EQ RL:E12 TL:E3 TIL:E6 TL:EQ TI:E12

y-oryzanol concentration (pofup)

270bar

Fig 10. The y-oryzanol content of ethyl esters prepared with 3, 6, 9 and 12 of mole ratio of
ethanol to RBO using 3% RM-IM and TM-IM, respectively.
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(2}) DPPH etz AlA &4 A3

0.05
0.04

0.03

1Csy (uo/pE)

0.02

0.01 A

RI:E3 RI:E6 RL:E9 RI:E12 TL:E3 TLEG TLE9 TLEL2

Fig 11. The ICsy of DPPH radical scavenging activity of ERBO prepared by enzymatic
esterification by RM-IM and TM-IM at different mole of ethanol to RBO. The mole ratio
of ethanol to RBO was 3, 6, 9 and 12. The ICsy of DPPH radical scavenging effect of RBO

was 0.035pg/ulL.
100
80 -
60
40
20
0 | . | . . .
C 16 32 43

0.016 016 0.8

Relative cell viability (%)

Concentration (pg/mL)

Fig 12. Effect of (RM 1:3) of RBO at concentrations of 0.16, 0.32, 0.8, 1.6, or 3.2 ug/mL on
the viability of RAW 264.7 cells after 24 h of treatment as measured by the MTS assay.

* Denotes a significant difference from controls at P < 0.05.
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LPS (gl Sul) = 7 + +
RM-IM 13 (] Sful) - - 0.01 01

Fig 13. The anti-inflammatory effect of RM-IM 1:3 hydrolysate of RBO was examined

evaluating its suppression effect on iNOS mRNA expression.

08 7

06 -
04 A
02 j
0 - T T T
B MN.C 0.01 01

{ox-z —
B- o _

LPS (i /) - + + +

Area ratio

RM-IM 1:3 (pil i) = = 001 o1

Fig 14. The anti-inflammatory effect of RM-IM 1:3 hydrolysate of RBO was examined

evaluating its suppression effect on Cox-2 mRNA expression.
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A5 A LA FEE =L S
1. A8
7}. 1L Pilot scaledl A &= H A3
- 29 FEL 259 gl g3 ojatstErie] 2AAA S FEEY FESE WY
ojt}, 1&{u} 1L pilot scaled| A= 22 27 32T, 270 bar® settinge 3M4, 432
dAg hHE FA Y &% variation®] T A= Ho]l FHEHAC mekA 2 W
glo] w2 FEFX7 kS AU Fav) ATt

oAk S7kg
: 270bar, 32C, 2417

F 95kg (FEE:

(1) Filter

- Filter= Satorius stedim biotech co.&

Table 1. A& 3 filter<

I}4(31 32, 33, 35C) variation® = 33] H}
Q1% T}

b (dduente] L AlE o o] 7)

°F 16.6%)

AFg3h et

= =
THF 2 5A

filter order no. feature of product

filter—1 17575 With 0.2 ym membrane, pack of 50, sterile,
ACK individually packed

filter—2 16532 K 0.2 um, pack of 50, sterile, individually

packed

(2) 1 Test

O 5
@ W

- NA H]A]o] 32 =S 3t

AR 660 nmel A O.DFS

9] <ol Eolgk

= STh

S ] MRSH| X| 9|

Staphylococcus aureus
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- Ap&3E AMEL2 scale up 3 2AA M} FEEF scale up-filter =LA v F
=55 AMESA T
2 A 25 2 Ao & A3 AN Test
* AEA R
- ZF 2=9(-20, 4, 18, 60C)Z AF B 2dA v FEE
- ZF AIZHE(0, 1.5, 3, 45, 6 month) & A& ¥ ZAA vF F=E&
2. A3
7}. 1L Pilot scaledl A F&x7A FH 3}
(1) &%= 274 & At ghadke] #Hx v
Table 2. 2= Z7d W& Y4t IF
. 270- 270~ 270- 270- 270- 270- 270- 270- 270- 270-
31A 31B 31C 32A 32B  32C 33A 33B 33C 35A
MyristicAcid 014 014 017 018 015 017 017 016 017 016
Pentadecanoic acid 002 002 002 002 002 002 002 002 002 002
PalmiticAcid 1058 1062 1129 1159 1091 1144 1146 1157 1143  11.42
PalmitoleicAcid 008 008 009 010 009 009 009 010 009 009
HeptadecanoicAcid 003 003 002 003 003 003 003 003 003 003
StearicAcid 069 070 064 066 068 068 068 071 068 072
OleicAcid 2742 2769 2648 2718 2736 2758 2735 2846 2752 2815
Linoleic Acid 9597 2617 2595 2663 2625 2665 2652 2737 2673 2681
ArachidicAcid 024 024 020 021 023 022 022 023 022 024
cis—11-Eicosenoic
030 030 026 027 029 028 028 030 028 030
Acid
Linolenic Acid 086 087 090 092 08 091 091 093 092 090
Heneicosanoic Acid 003 003 003 003 003 003 003 003 003 003
cis—11,14-Eicosadieno
002 002 002 002 002 002 002 002 002 002
ic Acid
Behenic Acid 007 007 006 006 006 006 006 006 006 007
Erucic acid 00l 001 00l 001 00l 00l 00l 00l 001 001
Arachidonic Acid 001 00l 00l 00l 00l 00l 00l 00l 00l 002
Lignoceric Acid 011 011 008 008 010 009 009 010 009 010
Nervonic Acid 002 002 00l 002 002 002 002 002 002 002
o IV O TPRON 001 001 001 004 004 001 001 001 001 001
&4 (g/100 oil) 6661 6713 6628 6805 67.20 6833 6798 7015 6334 6.3
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Table 3. 2% Wslo] & WA FqF AAA
( g/ 100g oil )

|
ALy | =24 A B C i 2 CV(%) | 3¢ | ETHAF | CV(%)
270-31 1058 1062 11.29  10.83 0.33 3.01
Palmitic | 270-32 1159 1091 1144 1131 0.29 2.58
. 11.2 0.4 3.4
Acid 270-33 1146 1157 1143 11.49 0.06 0.52
270-35 1142 - - 11.42 0.00 0.00
270-31 2742 2769 2648  27.20 0.52 1.91
Oleic 270-32 2718 2736 2758 2737 0.16 0.60
. 275 0.5 1.9
Acid 270-33 2735 2846 2752  27.78 0.49 1.76
270-35  28.15 28.15 0.00 0.00
270-31 2597 2617 2595  26.03 0.10 0.38
Linoleic | 270-32 26.63 2625 2665 2651 0.18 0.69
. 26.5 04 1.6
Acid 270-33 2652 2737 2673  26.87 0.36 1.35
270-35 26.81 26.81 0.00 0.00
Table 4. =% W3lo] @& ZAvte s FTFY AEA
A 8" & = (ug/ml) P EEHA CV | AA A7 | AA EEHR | AA CVH#
31C 270bar-A 2751.397
31°C 270bar-B 2751.397 2874.3 212.88 7.4
31C 270bar-C 3120.112
32C 270bar-A 2893.855
32C 270bar-C 3027.933
33°C 270bar-A 2597.765
2531.6
33C 270bar-B 3058.659 6 562.97 22.2
33C 270bar-C 1938.547
35C 270bar 2508.38 - - -
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jF F5 A AT
(1) AAE =24 724

A w2k 270-32 scale up

MyristicAcid 0.18 0.13
Pentadecanoic acid 0.02 0.02
PalmiticAcid 11.59 9.96
PalmitoleicAcid 0.10 0.08
HeptadecanoicAcid 0.03 0.02
StearicAcid 0.66 0.70
OleicAcid 27.18 27.06
Linoleic Acid 26.63 25.25
ArachidicAcid 0.21 0.27
cis—11-Eicosenoic Acid 0.27 0.31
Linolenic Acid 0.92 0.81
Heneicosanoic Acid 0.03 0.03
cis—11,14-Eicosadienoic Acid 0.02 0.02
Behenic Acid 0.06 0.10
Erucic acid 0.01 0.02
Arachidonic Acid 0.01 0.01
Lignoceric Acid 0.08 0.18
Nervonic Acid 0.02 0.02
cis—4,7,10,13,16,19-Docosahexaenoic  Acid 0.04 0.01

3 A (g/100 oil) 68.05 65.01

Table 6. NF F& TAHIAA =44 dF

x4 Ha &= (g/100 oil)
31C270 26.03 +0.10
32C270 26.51 +0.18
33C270 26.87 +0.36
35C270 26.81

scale up 13} 25.25

scale up 23 28

) #Arte s I

Table 7. HF & TR8ANA ArtedAds &F

Ae & %= (ug/ml)

270-32 2893.855 £214.15
Scale up 1%} 19016.760 £2401.82
Scale up 23t 28
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Table 8. Fo =2 o] <3 WAt 3F W3

A 4 filtering & filter-1 filter—2

MyristicAcid 0.13 0.16 0.16
Pentadecanoic acid 0.02 0.03 0.02
PalmiticAcid 9.96 9.98 9.99
PalmitoleicAcid 0.08 0.10 0.10
HeptadecanoicAcid 0.02 0.03 0.03
StearicAcid 0.70 0.82 0.83
OleicAcid 27.06 26.55 26.67
Linoleic Acid 25.25 24.30 24.41
ArachidicAcid 0.27 0.32 0.32
cis—11-Eicosenoic Acid 0.31 0.37 0.37
Linolenic Acid 0.81 0.88 0.88
Heneicosanoic Acid 0.03 0.03 0.03
cis—11,14-Eicosadienoic Acid 0.02 0.02 0.02
Behenic Acid 0.10 0.11 0.12
Erucic acid 0.02 0.02 0.02
cis—11,14,17-Eicosatrienoic  Acid 0.00 0.02 0.02
Arachidonic Acid 0.01 0.04 0.04
Lignoceric Acid 0.18 0.22 0.22
Nervonic Acid 0.02 0.02 0.03
cis—4,7,10,13,16,19-Docosahexaenoic

. 0.01 0.01 0.01
Acid

3 A (g/100 oil) 65.01 64.02 64.29

(2) Zvhe e AbE e A

Al &7 & %= (ug/ml)
Filtering # 19016.760 +2401.82

Filter-1 23541.899 £330.7

Filter-2 24581.006 +785.63
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(3) Ft test A3}

[

Scale up—filter

Scale up 0| F =

0] -8 (1))

Fig 1. 9% 2 filtering ol

% A 2% B ARt mE b3 kAFA Test

Scale up—filter
o] g /(221

A o] B+ Test

- AEod & kst kA S Hubelr] fdl 4 A XA AlZte] whE AR
o] st=F Wslel A7E SA ST
3. 2%
7}. 1L Pilot scaledl A :=&%7A F3F 3}
- Pilot scaledl 4] =% variationel] 93 WH3l= FRAHALY] AP CV kol 5 % oy =
2 Zol7F gt Aol Felyloen, ZntegztEe]l 49 CVatel oF 13%E e
o] &% wE WSS Bt a8y 32T AdFol= CVate] 35% % 5% 9
&S el wely %= 32T 7Fedh 8F ghbSofof sk o o] &= <]
ol g AbE el shae tha Wshr) ofrjE o dukE
U, g 5 34 A
- TG 2 gl=eite ke Hsh= A9 gloy fAnleexs w27 5338 F71std
olof sk HHEAZ ol " Qo] tlF5 ATt
o dF F&F AAEY FHF Test
- FaAEHE 8] AT S & 5 glo] VIEE A3 F JdE AFA filterE A
B3lo] Ft3l 2AhS AASAT. 1 A filteringol] o&] A A A Fnle
Azl ko] Wt gles 1 4 U
- F3 testoll A= 3714 TS A O R scale updllAE ol FAE AEEFXA Eokar o
et 2dA " FEEAA T FE O AF}E(1FHo] B 1 colonyE E53 & ot
Al 32 =Z(2xh) S AldEith ey o] AFERA] @ttt ofmlE efs Aol uHiH|
oA 2 Aoz Al H T
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A 7d BYEAE WMAYUF 78

1. 39584

- 2 AgoA AEE MAFEFE(RB-SCE)2 A wlo]looA FF¥dt}. Linoleic
acid(LA)+= Sigma-Aldrich Co. (St. Louis, MO, USA)el|4] Cayman-oryzanol(OZ)<
Oryza Oil&Fat Chemical Co. (Ichinomiya City, Japan)olA &5%dth AS5F A=

A}8-% = Phorbol 12-myristate 13-acetate(PMA)+Y Sigmaol A 7+ 31

- B AFAA Ae8 AFEZS BALB/A 871059 A nhesm ARREE)0A T4
[e)

= A=
atol AR5 WiolA o dFd &3S A% 5 Aol AFEEd

(2) 2% %y
hH T FSAE)ES
- 4SS FE A7) Aokl PMA20 ug/mD)& vb$-29 #9kE FEo] 10 w A wpE
5, =gkol7lY] Wi S olgstel Wyl o LA (02 mg/ml), OZ (11.1 mg/ml),

RB-SCE (3 %), Positive control®] Indomethacin (30 mg/ml), Ethanol(Negative
control)< 10ul¥ WetE & =eko]7]9] W3S ol &ste] HHFUATE 77t g%k
o 4m}a] A (4uFE) A5 A )

- Al%k& HE A5 Oh thel HAe
< Folef A A FGA
wAY zke] FHS Faka, 10hFAE g9t
H #e] Hars ek

Be ARE Foss] s AdetE s g ¥
& FUAA AMEAE 3, HE 32
2ol ATt gl Z4E F olA

7@ Lo
4
1
ﬂm

(3) AF A3t L 2B

7h FRHEFSAE)EE

- 0hol AEHE AH sample® vl Ao] Aol WA 10h F HEALE Z4
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stA 3 Fig 19419 #o] PC>RB-SCE>0Z>LAS A= ZFHke] HF& A
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1 =] ATk
20
W
%o
EE 10 i
0 i R
RE-SCE
sample
Fig 2. ZrZt9] sampled| W& # ¥ F <9 =7] Aol
b)) A&

- RB-SCE®] d5dAaHE vhe27E ol &ste] Q3 23, Hofrp d59A a7t
Ao gelHglen, F2 LA ofs) F-FAA A7, OZel o F-FAet uke
o)

A EH7F e A= yey
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Y. YA 97 2259 RAW264.7 N EANAY FEZF WAYS 3

L

(D) 248 R W

7h)

(+h)

(th

(=h)

VAo AMgE w7} (Oryzasativalinn.varjaponicatheKoreancultivars, Dongjin; Gra
mineae)> 2011 A9 ‘:‘Akﬂoﬂ/\] A TEFWYT, 2AA FHE 2ZE9
210, 270, 330 bar, =% 32, 40, 50, 60C, F=A17F 240 min 18] o]Aks}
S 135g COy/minz 1At (F)olmulelo) Fastgda, B AFors %

W FEES TEWl -80TAN AFse] BUEOE AHESY

oo rﬂ o
B Ji%

o~

A) oF

M vjFelel Dulbecco’s Modified Eagle Medium (DMEM)¥ Fetal bovine serum
(FBS), Streptomycin-penicillini= Hyclone Co.(Thermo Scientific, USA), Lipopoly
-saccharide (LPS)+ Sigma-Aldrich Co.(St. Louis, MO, USA), Cell Titer 96®
AQueousOneSolution(MTS)> Promega Co.(Madison, USA)ollA F3ste] AF-&3FAth
A3l A =Ao| AFRE A eFo R 2 2'-azino-bis—3-ethylbenzothiazoline—6-sulfonic
acid (ABTS), 1,1-diphenyl-2-picrylhydrazyl (DPPH) &< Sigma-Aldrich Co.(St.
Louis, MO, USA)°|A Y393, Rabbit anti-iNOS, COX-2 &A= Santa Cruz
Biotechnology Co.(CA, USA)9l 4 anti-B-actin &#|+ Sigma-Aldrich Co.(St. Louis,
MO, USA)ol A -§)ste] AR5t

A L A

M EF20 RAW 264.7 macrophage cell American Type Culture Collection (ATCC,
Manassas, USA)ol A F+ste] AFE3FI T} Celle 10 % Fetal Bovin Serum (FBS,
Hyclone, USA), 100 units/ml Penicillin % 100 gg/m¢ streptomycin (Gibco, USA)?]

Sk3-% Dulbecco’s modified of Eagle’s medium (DMEM, Hyclone, USA) 1l #] o] A4

37C, 5 % CO2 &A] sloll vjgatAtt.

ZAA A FEE G924 HUL

X"

D Nitric Oxide(NO) =4

Nitric oxide (NO)®] %%+ n-1-naphthylethylenediamine, sulfanilamide, NO; 7} %+
sto] azo coupling = ©]F U, ©]& griess reaction & ©]-&3to 540nm oA FF %=
ZAsE Mo R Wang 5(24)9 Wyl oz Algskaich

6 well plated] 2.5x10°cells/wello] ¥ &2 RAW264.7 macrophage H¥X & ®F3}3 3
7C, 5 % COq incubatorel] Al 24 A3t %?} v etk RAW264.7 Al Zk2F LPS 3
pg/mbE A elskaL, 270 bar, 32C Z9A "4 F=& (166, 415, 8.3, 16.6 pg/ml)= 5
=R AEste] 24 AIZE E)t A wjdsk

24 AIZF wiF & ouiF A= 100 xl S 96 well plateo] FH3FaL, 7)ol griess
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reagent 100 wlE Fo] A9 oFL oA 10 7 ¥k A7l & Microplate Reader

(Multiskan GO, Thermo Scientific, Finland)S ©]& o}o:] 540 nmol A FFEE =AE}

ATt

- NO9| &%+ sodium nitrite (NaNO2)& At-&3dte] 4 FF A3} vluste] A5

ot ZF AR 3 NO F%+ 3 3 wh&sle] 434

@ Western Blot Analysis

- RAWZ264.7 macrophage Al ¥olA 2d %= d5dH Exx %A INOS2F COX-2 v
A ddo Ao =9 WA FEEC WA= dFdS gotrR7] 9] western blot
analysisE 3315t}

- 6 well platee]l 25x10°cells/welle] X2 RAW264.7 AXE B33t 24 Azt
skt LPS 3 pg/mlE A el slhar, 270 bar, 32C =4A "4 F== (166, 4.15,
83, 166 pg/ml)= sE=EE Hgste] 24 AIZF &< A wiFstA Tk AlgAe & AEES
1X icecold—phosphate buffered saline (PBS, pH 7.4)% washing st32 tA] PBS 1 ml

F3lo] cell & 83 F 47T, 13000 rpme. & A2 E2)ste] cell pelletS 73S

- Tﬂfﬂ cell pelletoﬂ 1 X RIPA buffer (Tech&Innovation, Korea) 100 @S ¥ 1 /‘] s
gl AS Jysis AlZL FH 17000 rpm. 15 min 94 28 3o BCA Al ¢k (Thermo
Scientific, USA)< AF&3ste] @4 w25 A=t

- A% T 10 % SDS-polyacrylamine geloll H7]99%5 3 F cellulose membrane® =
gelo] @M A S plot 3+ TE 5 % skim milk® 2 A7 &<t blocking 3 3, 1 : 25002
H] &2 B-actin, 1 : 2009 ¥]& = COX-2, 1 : 1009 H]& = iNOS antibodyE #7}3}
o] k7] oA 4T, Over Night &tk u¥t & 1 X PBSTZ 10 # 7H42o2 3 3
washingdliZ, 1 : 5002] H]E&= 3243 secondary antibodyE #7}sfe] 1 Al 7Fs<h
4T wrkatdh 1 A 5 PBSTE AR&ste] 10 & HA S =2 3 3] washing
% ECL detection (Thermo Scientific, Finland)&%1& A}-&3Fo] High performance

chemiluminescence filmel & %}3}3i o).

@ Reverse Transcription Polymerase Chain Reaction(RT-PCR)

- 29974 "7 FEE9 RAW264.7 macrophage A EoA w3 &= iINOSe COX-29
AApddol nA= 85 F4S 95t RT-PCRS 333

- 6 well plateo] 2.5x10°%cells/wello] ¥ =2 RAW264.7 MEE 2333 24 A7F wjka)
ATk LPS 3 pg/mbE Aglstal, 270 bar, 32C =44 v =55 (166, 4.15, 83, 16.6
pg/ml)= FEREE Agste] 24 AZF sob A vigetAth vl - mRNA &2 E 915t
of M el total RNAE Total RNA isolation ( MACHEREY-NAGEL, USA)E o]
239 2ystdr. 28® mRNA = ImProm- I ™RecerseTranscriptionSystem
(Promega,USA) < ©] &3l cDNAZ sttt

- A% cDNAol| tidk PCRE F33dl7] 938 ¢cDNA 1 pgol primer 1 wlE Y311 /T
2 10 W= Y95+ % Dr. Tag-HOT MasterMix 2X with Dye (DOCTOR PROTEIN,
Korea) 10 /& =339t 2 F 21259 primer A €2 Table 3. 3 2t

- PCR ®F$-2 iNOS (94C 5 % initial denaturation, 94C 45 Zdenaturation, 50C 45 %=
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annealing ~12]31 72C 2 +# extension), COX-2 % B-action (94C 2 + initial

denaturation, 94°C 30 * denaturation, 58C 30 % annealing Z1#3 72T 30*%
extension)S 40 cycle amplificationd}3tF. Amplification %] PCR b A7l A8 Z
2 % agarose gel°ll 4] 100 Voltoll 4] 25 #37F A 7|9 53t UVell A ##3519 ).
) A¥ 2 uF
b 24A " FE2EY 95 24 HUh
D Nitric Oxide A <A
o

- Z9A v FEE dEF FAHS FANEY] 998l RAW 264.7 macrophage celle] &2
S 23t NO A AEE A3 23+ Fig. 33 %

=
- LPS A&l 938 NO9 %+ 70 uM NaNOso| Ao =z =713+, 1.66 pg/ul FE9
ZOA M7} FEES AHYst AN A 549 uM NaNO,Z AsfEon FEE9 %

7b Zold 4 E NO 55 A8

(b)
80 _
0 | T
<
10 |
S0 |
RBSCE (ug/ml) + + + + *
LFS (3ug/ml) - - 166 415 83 16.6

Fig 3. Effects of rice bran supercritical extract on NO production in LPS-stimulated 64.7
macrophage. The cells were pretreated with LPS (3 pug/ml)for 24 hour and treated
concentrations of rice bran supercritical extract. After 24 hour incubation, the amount of
nitric oxide in the culture supernatant was measured by the Griess reaction. The values
are expressed as the means+S.D. of three individual experiments.

@ d=33H ERAES] mRNA &3 =4

=

- RAW 264.7 macrophage cellol 4] LPSell 9&l €/d3ld NO9 ##H & 42 iINOSe t&
A Ad @42 COX-29 FHdx 2wl tidk RAW 264.7 macrophage cellol A]

= piis

%297 n7 FEE g2 FA8H7] 98] RT-PCRS F a8+t
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- 21 A3 LPS 3 pg/mlE A S # INOSeF COX-29] o] tzxtdl Hlaf F7F

o 3 fe49 NO A4 oAsS Hel 297 nF FEEE NOS #d
3

o
Wl A FEE 5 ojEH oz AFPAA LY, INOS H3] A7 COX-2 HIE & 9

4o A A ATHFig 1)

150

|
BN

100 |

80

eo0

10

LPS (3 uglul)
RBSCE (ug/ul)
iNOS
cox-2

+ + + + +

0 166 415 83 166

—— C—— et v e

B-actin

Fig 4. Effects of rice bran supercritical extract on iNOS and COX-2 expression in
LPS-stimulated RAW 264.7 macrophages. Quantification of iNOS and COX-2 mRNA

expressions were measured by Image analysis. The values were expressed as a percentage

of maximal band intensity in culture treated with LPS alone. Each bar represents
means*S.D. from three independent experiments.

®

A o] g wd 24

3l RAW 264.7 macrophage cello] LPSE o]&9] Wd& %A F )

the

- LPSE =% celldl 244 v FE=< Agste] INOS 3 COX-2 @d o 5

=5 western blot analysis® W3 g A3} INOS9 A A A== F9442A0 Aol
B KeX

HolA AN COX-29 w3
16.6 pg/ul ==oA 714 =4 AR tHFig. 5).
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+ LPS (3 uglul)

RBSCE (ug/ul) - 0 1.66 415 8.3 16.6
iNOS | P ———
cox-2 | S |
B-actin | e .. —  — A e ‘

Fig 5. Inhibition of iNOS and COX-2 protein expression by rice bran supercritical extract
in LPS-stimulated RAW 264.7 macrophages. The cells were pretreated with LPS (3 wg/ml)
for 24 hour and treated concentrations of rice bran supercritical extract. After 24 hour
incubation, the total lysates of the proteins were subjected to western blot analysis, as

described in materials and methods.
oo 294 NP FEEY FAAEEY FEF FHAAY 9T T3

(1) A3As 2 O
7h M=
- A& A& ¥ Linoleic acid (LA)+ Sigma-Aldrich Co. (St. Louis, MO, USA)®i 4|
Gamma-tocotrienol (TT)-& Cayman Chemical Co. (Ann Arbor, MI, USA)oll A <3}
%31, Gamma-oryzanol (0Z)< Oryza Oil&Fat Chemical Co. (Ichinomiya City, Japan)
o 5 FFHektt. Rabbit anti-INOS, COX-2 &#|+= Santa Cruz Biotechnology (CA,
USA)l A anti-B-actin &A= Sigma (St. Louis, MO, USA)dl A G¢3FA

(Lh) Al of
- A3 vjFdel Dulbecco’s Modified Eagle Medium (DMEM)¥} Fetal bovine serum
(FBS), Streptomycin-penicillini= Hyclone Co.(Thermo Scientific, USA), Lipopoly
-saccharide (LPS)& Sigma-Aldrich Co.(St. Louis, MO, USA), Cell Titer 96®
AQueousOneSolution(MTS)2  Promega Co.(Madison, USA)eA F43te] AFE-3F3A T}
Rabbit anti-iNOS, COX-2 &A= Santa Cruz Biotechnology Co.(CA, USA)| A anti
-B-actin &4+ Sigma-Aldrich Co.(St. Louis, MO, USA)ol| A 3} ALE35FA
(t}) y—tocotricenol, y-oryzanol ¥ linoleic acid®] &= &4
@ Nitric Oxide(NO) &4
- Nitric oxide (NO)¢] &%+ n-1-naphthylethylenediamine, sulfanilamide, NO, 7}
$3}e] azo coupling & ©|F U], ©]= griess reaction < ©]83}] 540nm oA &
FE SAskE WHOE Wang 5(24)°] W2 Al &dstdch
- 6 well plated] 25x10°cells/well®] = %= RAW264.7 macrophage A& EF3l3 3
7T, 5 % COsincubatorell A 24 Az &b wjatdlct. RAW264.7 A3z Z+7F LPS
3 pg/mE A ekal, Linoleic acid (0.28, 2.8, 14, 28, 42, 56 ug/ul), y—tocotrienol
(0.01, 0.05, 0.1, 0.25, 0.5, 1 pg/pt) 18] y-oryzanol (0.1, 0.5, 1, 1.5, 2 pg/wl)S 2zt

o,

7}
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Z

- 24 AZF vk 3 oulE A 100 S 96 well plated] FHsbar, o] 7] griess
reagent 100 plE Ho] A9 o]F% HoaA 10 7+ ¥F3AlZl & Microplate Reader
(Multiskan GO, Thermo Scientific, Finland)& ©]-83}4] 540 nmolA &3 =E 543
ot NO¢ #%+ sodium nitrite (NaNOZ)E' AbgBle] AS FFE Ay vwsle] A&
stAth ZF A5 gk NO 52 3 3] vHEste] Z431%

f
N, off
=
1
t
2
AL
ol
il
[\
NG
>
o~
offt
2
=
:ﬁ
oY
ol
_‘d
o

@ Western Blot Analysis

- RAW264.7 macrophage A|Eo|A] W3 == AZaAd B2 %2 INOSS COX-2 ¢z
Ao Ao 2UA A FEE] VA= &S golR7] #135te] western blot analysis
2 $339r) 6 well plated] 25x10°cells/wello] ¥ =2 RAW264.7 A EE 2333 24
AlZE vl kst AT

- LPS 3 pg/mtE A28k, Linoleic acid (0.28, 2.8, 14, 28, 42, 56 ug/ul), y—tocotrienol
(0.01, 0.05, 0.1, 0.25, 0.5, 1 pg/ul) 123 y-oryzanol (0.1, 0.5, 1, 1.5, 2 ug/ul)= 2Z+7zt
sEEE APt 24 AZE Eob A v kit

- AlmAH7 & MEE 1 X ice cold-phosphate buffered saline (PBS, pH 7.4)% washing
Al PBS 1 mb &53te] cell & 83 £ 47T, 13000 rpmo.2 U4 23t cell
pellets A8t =73 cell pellete]l 1 X RIPA buffer (Tech&Innovation, Korea)
100 s ¥ 1 AZF @l aS lysis A7l 5 17000 rpm. 15 min 94 #83to] BCA
Al¢F (Thermo Scientific, USA)2 AR&3ste] @A =& A=At

- A% F 10 % SDS-polyacrylamine gell #7]199% 3 F cellulose membrane® =
gele] @A S plot 3Tt 5 % skim milk® 2 Al7F %<t blocking 3 %, 1 @ 25009]
H] &% B-actin, 1 : 2009 H]&= COX-2, 1 : 1009 H]& = iNOS antibodyE % 7}s}lo]
WHE7] oAl 4T, Over Night stgdth. ¥t 5 1 X PBSTE 10 ¥ 4oz 3 3
washing3ta, 1 : 5009 H]& =2 343 secondary antibodyE FH7}ste] 1 A 7kser
4CA A wRksttk 1 AIZF 5 PBSTE AF&3te] 10 & HH 92 3 3] washing 3 %,
ECL detection (Thermo Scientific, Finland)& S A}&3}le] High performance

chemiluminescence filmel & 73} ).

@ Reverse Transcription Polymerase Chain Reaction(RT-PCR)

- 294 7 FEFE°9 RAW264.7 macrophage Al ¥4 23
Aol vA = 25 SAH= 915t RT-PCRe 3 ek3lH.

- 6 well plate®] 5.0x10°cells/wello] ¥ =2 RAW264.7 AL S HF35la 24 A 7F w]dstd
t}. LPS 3 pg/mlE *8]3}al, Linoleic acid (0.28, 2.8, 14, 28, 42, 56 pug/ml), ¥y

- tocotrienol (0.01, 0.05, 0.1, 0.25, 0.5, 1 pg/pl) 123l y-oryzanol (0.1, 0.5, 1, 1.5, 2 ug/
w)S 717t FEEE A ste] 24 ARE w<k Al v skt

- g ¥ mRNA #8E 98t AE e total RNAE Total RNA isolation (
MACHEREY-NAGEL, USA)E& o439 #elsirh. #2l¥ mRNA & ImProm-I"
RecerseTranscriptionSystem(Promega,USA)S o] &3le] cDNAZ &4 33t}

- S % cDNA9 t3t PCRE F3sl7] €3l cDNA 1 pgol primer 1 wlE Y31 75

¥ INOS¢ COX-29]
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Korea) 10 = &3tatdt}t. 28 4259 primer A€ Table 1. ¥ 2t}

- PCR 4§ INOS (94T 5 +# initial denaturation, 94C 45 Zdenaturation, 50C 45 *
annealing 1#/1 72C 2 & extension), COX-2 % B-action (94T 2 & initial
denaturation, 94C 30 =% denaturation, 58C 30 X% annealing 1@ 72C 30x%
extension)< 40 cycle amplificationd}$ tF. Amplification $-°] PCR WHg A7l A|85 2

% agarose gel°l Al 100 Voltoll Al 25 3+ 7] &3ta UVelA #2354,

2 10 e wF % Dr. Tag-HOT MasterMix 2X with Dye (DOCTOR PROTEIN,
s =4

Table 1. Sequences of the primers used for RT-PCR analysis in this study.

Gene Primer sequence

iINOS sense 5'-CCCTTCCGAAGTTTCTGGCACCACC-3
anti-sense 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3'
COX-2 sense 5'-CTGACCCACTTCAAGGGAGTCTGG-3'
anti-sense 5'-CCATCCTGGAAAAGGCGCAGTT-3'
3-actin sense 5'-TGACCGAGCGTGGCTACAGC-3'
anti-sense 5'-ACCGCRCATTGCCGATAGTG-3'

@ Nitric Oxide A4 <A

- ZF FEAEY 95 XS FZAEH] 9@l RAW 264.7 macrophage celle]l LPS®Z
=% NOol Wz A oA &3= y-tocotrienol (0.01, 0.025, 0.05, 0.1 pg/wl), ¥
—oryzanol (0.01, 0.05, 0.1, 0.2 ug/ul), linoleic acid (0.28, 0.7, 1.4, 2.8 pug/ul)o A &<l3s}k
ATk LPS A 93 NO¢ FX=+& 70 uM NaNOgold o =2 F7F8t% L, T-tocotrienol
S A= y-tocotrienol 0.01 pg/plF-E 521, 49.1, 459, 421 pM NaNOZ %
oEH o & NO9 Aol oA A (Fig. 6).

- T-oryzanolS A 2]+ H3F y-oryzanol 0.01 pg/w5FE 52.09, 49, 13.3, 41.09 uM NaNO.
2 FTE oFEHoE NO Aol AAIH A Fig. 7). Linoleic acidE& 212 linoleic
acid 0.28 ug/pulH-¥ 67.95, 51.42, 55.9, 5457 uM NaNO:Z NO AAo] A =F oY =
L oEA 0w A & UutHFig. 8).
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80
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10 |
S0 |
TT(ugiul) con - 0.01  0.025 0.05 0.1
LPS (3ug/ml) ) . . . . .

Fig 6. Effects of y-tocotrienol(TT) on NO production in LPS-stimulated RAW 264.7
macrophage. The cells were pretreated with LPS(3 pg/m¢) for 24 hour and treated
concentrations of y-tocotrienol(TT). After 24 hour incubation, the amount of nitric oxide in
the culture supernatants was measured by the Griess reaction. The values are expressed as
the means+S.D. of three individual experiments.

80
Qo |
= T
10 |
50 |
OZ (ugiul)  con - 0.01 0.05 0.1 0.2
LPS (Sug/ml) _ + + + + +

Fig 7. Effects of y-oryzanol(OZ) on NO production in LPS-stimulated RAW 264.7
macrophage. The cells were pretreated with LPS(3 pg/mé) for 24 hour and treated
concentrations of y-oryzanol(OZ). After 24 hour incubation, the amount of nitric oxide in
the culture supernatants was measured by the Griess reaction. The values are expressed as
the meanstS.D. of three individual experiments.
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Fig 8. Effects of linoleic acid(LA) on NO production in LPS-stimulated RAW 264.7
macrophage. The cells were pretreated with LPS(3 pg/m¢) for 24 hour and treated
concentrations linoleic acid(LA). After 24 hour incubation, the amount of nitric oxide in the
culture supernatants was measured by the Griess reaction. The values are expressed as the

means*S.D. of three individual experiments.

(2) 959 FA4A %Y mRNA 2d =4

- RAW 264.7 macrophage cellol A LPSe] ol&] =¥ d5ad 342 INOS COX-29]
frAazr B g FEAdEY &3E 2AFSH7] fske] y-tocotrienol (0.01, 0.025, 0.05,
0.1 wg/ul), y-oryzanol (0.01, 0.05, 0.1, 0.2 ug/ul), linoleic acid (0.28, 0.7, 1.4, 2.8 ug/ul)
ZE A g3 & RT-PCRS &3l 4# ¥z H3E v w3y

- LPSE A g oA d5H mRNAS &d o] F718F3 AL, T-tocotrienol S A 2] ol A]
iINOS mRNA #3dL2 94 Aes= oy v oEHqoz Id s gaAH o COX-2
mRNA 232 0.05 pg/wloll A 40 % olst= A4 A tHFig. 9).

- T-oryzanol2 #2794 iINOS mRNA Zde 5% o&H o7 743} ;\o:q 0.01 pg/
oAl AFE 40 % olst= w5 =4 FAaskdth COX-2 mRNA 2d & 5% o &%l
ke HolA gtoy} BE FEoA 50 % olst® 7AsH tH(Fig. 10). Linoleic acid

S Aol A INOSe COX-2 mRNA 22 % oF4Q A3 Holx gtory
RE Lo Zdo] A, 53 BE FEAA COX-2 mRNA 232 50 %
let= AR (Fig. 11).

;

o
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Fig 9. Effects of y-tocotrienol(TT) on iNOS and COX-2 expression in LPS-stimulated
RAW 264.7 macrophages. Quantification of iNOS and COX-2 mRNA expressions were
measured by Image analysis. The values were expressed as a percentage of maximal band
intensity in culture treated with LPS alone. Each bar represents the means=S.D. from three

independent experiments.

150

|
BN

100
80

€0 |

I H )

LPS (3 uglul) - 0 0.01 006 01 02
OZ (ugiul) - + + + + +
INOS R — )
cox-z e el
pactin [ ———l

Fig 10. Effects of y-oryzanol(OZ) on iNOS and COX-2 expression in LPS-stimulated RAW
264.7 macrophages. Quantification of iNOS and COX-2 mRNA expressions were measured
by Image analysis. The values were expressed as a percentage of maximal band intensity
in culture treated with LPS alone. Each bar represents the meanstS.D. from three

independent experiments.
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Fig 11. Effects of linoleic acid(LA) on iNOS and COX-2 expression in LPS-stimulated
RAW 264.7 macrophages. Quantification of iNOS and COX-2 mRNA expressions were
measured by Image analysis. The values were expressed as a percentage of maximal band
intensity in culture treated with LPS alone. Each bar represents the means+S.D. from three

independent experiments.

p

(3) AsHH EAAx dld Hd 24

- d5ddE BEAAERQ O INOSeE COX-2¢ wiid dtdo) nx= dFS FAsH7] 98
LPS®Z %% RAW 264.7 macrophage cell®l y-tocotrienol (0.01, 0.025, 0.05, 0.1 ug/
wh), y-oryzanol (0.01, 0.05, 0.1, 0.2 ug/ul), linoleic acid (0.28, 0.7, 1.4, 2.8 ug/ul)E A=l
3kal, 2 iINOS$F COX-2 @ d W& 2SS western blot analysis® Y] a3}t

- LPSE A A& o 58 dde] 2y wrrt kst AS g9 AUk T
~tocotrienol> COX-2 @z wd F2=+= 01 pg/wlold AA3 A5 L, INOS o
A dd Fro fFoAQl AolE HolA kot (Fig. 12), Wu (36)94 Aol ostd y
~tocotrienol= 1.0 pg/méol A INOS9} COX-29] wuwld Wty FL& 7HAasitial Halshg
=3

- T-oryzanols Ao+ INOS @l 2y T g oEHoZ A3t o,
3] 0.1 pg/ploll A a3 FARSE o2 FHAaste]l INOS As] &/do] Hojd A
T AAUTE COX-2 @iz By FEs Fo40 2olE HolA gFokth(Fig. 13).

- Linoleic acidg& A gv-ol Al INOS ©¥H A Md s Fo4Q0 xto]lE Holx| Fgkon
COX-2 &4 vtd %= 0.7 ug/wANAFE dAA3] 74 A A H(Fig. 14).

om

ne  jm
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+LPS (3 ug/ul)

TT (uglul) ; 0 0.01 0.025 0.05 0.1
iINOS — - = -¥ T Wl T
COX-2 e e e —— —
p-actin T e

Fig 12. Inhibition of iNOS and COX-2 protein expression by y-tocotrienol(TT) on
LPS-stimulated RAW 264.7 macrophages. The cells were pretreated with LPS(3 pg/mf) for
24 hour and treated concentrations of y—tocotrienol(TT). After 24 hour incubation, the total
lysates of the proteins were subjected to Western blot analysis, as described in materials
and methods.

+LPS (3 uglul)
OZ (ug/ul) - 0 0.01 0.05 0.1 0.2
INOS T ——
cox-2 W . — —

B-actin — e G G —

Fig 13. Inhibition of iNOS and COX-2 protein expression by y-oryzanol(OZ) on
LPS-stimulated RAW 264.7 macrophages. The cells were pretreated with LPS(3 pg/mé) for
24 hour and treated concentrations of y-oryzanol(OZ). After 24 hour incubation, the total
lysates of the proteins were subjected to Western blot analysis, as described in materials
and methods.

+LPS (3 uglul)
LA (ug/ul) - 0 0.28 0.7 1.4 2.8
iNOS R T N
cOX-2 T —
B-actin T —— —  — —

Fig 14. Inhibition of iINOS and COX-2 protein expression by linoleic acid(LA) on
LPS-stimulated RAW 264.7 macrophages. The cells were pretreated with LPS(3 pg/mé) for
24 hour and treated concentrations of linoleic acid(LA). After 24 hour incubation, the total
lysates of the proteins were subjected to Western blot analysis, as described in materials
and methods.
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2. 294 "F FEFEY HaCaT A XA FdF AAUF 19

b A 8 FE2R A%
- B Aol ASE g 2011 Mol RARGA A gEN FFudd 294 3
e Fzq

(b AleF
- A3 wjekedel Dulbecco’s Modified Eagle Medium (DMEM)#} Fetal bovine serum
(FBS), Streptomycin—penicillint Hyclone Co.(Thermo Scientific, USA), Poly(I:C)+
InvivoGen(USA), Cell Titer 96® AQueusOneSolution(MTS)-> Promega Co.(Madison,
USA)el A -t A&k

(Th) Al =zl <
- A EZF2 HaCaT cell& meltan 42wy AFeoa] EF wol AF23l4 T} Cell
£ 10 % Fetal Bovin Serum (FBS, Hyclone, USA), 100 units/ml Penicillin = 100 xg/
o]

m¢ streptomycin (Gibco, USA)¢] 3% Dulbecco’s modified of Eagle’s medium
(DMEM, Hyclone, USA) viA]oll 4 37T, 5 % CO2 &A] 3}ol #j &3} ).

=44

o

7}

() 2dA v FE2E] I

N

(7b) MTS Assay

- 96 well plateo] 2x10%cells/well?] HaCaT MEZ B33}3 37C, 5 % COsincubatorl
A 24 A ZE Fok vt ) 270 bar 32C =94A v =% (0.01, 0.1, 1, 10, 100 ng/
m)S FEHEE AEste] 24 AIgE F< A vttt vl F Plateoll 20 p¢] MTS
SolutionS 78k COui 7] (37C, 5 % COx)lA 1AZF WHE-A] 713, Microplate
Reader (Multiskan GO, Thermo Scientific, Finland)& ©]&3}% 490mnmol 4 SF =&
SAsAth ARE HUleA & dExaY FHEE A gixarel g A=A

F&S MEEE EASC] vusgch

N

(1}) Reverse Transcription Polymerase Chain Reaction(RT-PCR)

- 29 v FEE9 HaCaT AlFolA TdHE= INOSSH COX-2, IL-89] fFHz2d
o MAE T 42 98] RT-PCRS 8313t} 6 well plateel] 25x10°cells/well
o] ¥%% HaCaT AEE BFeha 24 A7 w9t} Poly(LC) 10 pg/m S 32 &}
AAZE 3 270 bar, 32C =944 w% F%== (001, 0.1, 1, 10, 100 wxg/m)s FE=HE=
Aelste] 20 AR s<h A wi gl MY ¥ mRNA ZdE f15te] AlE W9 total
RNAE Total RNA isolation (MACHEREY-NAGEL, USA)E o] §3to] #|stdrt &
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28 mRNA¥ ImProm-II™Reverse Transcription System(Promega,USA)S ©] &3}
cDNAZ 343t A E cDNA°| st PCRE 3dsl7] 98l cDNA 4 ugol
primer 1 WS Y31 Wy SHFE 5 wWE 9EF F Dr. Tag MasterMix 2X with Dye
(DOCTOR PROTEIN, Korea) 10 utE E3atdvk. 2 FHAE59 primer A4
Table 1. ¥} 2t} PCR ¥H§ 72 B-actiny, TNF-q, IL-1a+= 50C 2min, 95C 10min
oA wWkS ¥ 95T 10sec®} 60C Imine 403 HbE3le] 2 AT IL-6, IL-8% 4
5C 30min, 94C S5minol A ¥FE 3 94°C 30sec, 60C 30sec, 72°C 45secE 353] WS-}
o] Amplification A%t Amplification %ol PCR ®¥g A7l AJ5E5 2 % agarose gel
o A1 100 Voltell Al 25 &3t 7] F3stal UVelA #Zstatt.

Table 2. Primers Used for Real-Time PCR

Gene Direction Sequence (5'-3") Size (bp)

Forward GGCCATCTCTTGCTCGAAGT
Reverse GAGACCTTCAACACCCCAGC
COX-2 Forward TGAGCATCTACGGTTTGCTG 153
Reverse TGCTTGTCTGGAACAACTGC
NOS Forward CATGCTACTGGAGGTGGGTG 197
Reverse CATTGATCTCCGTGACAGCC
Forward ATGACTTCCAAGCTGGGCCGTG

Reverse TATGAATTCTCAGCCCTCTTCAAAA

B-actin 312

IL-8

299

=

(2). 23 % 1

M
it

7hH 24A v FEE] I

of\
m U
oX,
o,
A
N

(7} Cell number A%
- ZUA M7 FEEY F4E
3 A3= Fig 16,3 2t}
- Cell number ZAel| 9]3] MTS assaye 337l ¢g 96wellol 4l ¢] HaCaT Cell

number:= 2x10%cells/well2 A4 = 9T},

o|\
]

XS ZAEL7] el HaCaT celld Cell numberE 24

1

09 -
08 - /
07 -
06 -

Q.5

oD

04 -

03 -~

0.2 -

0.1 -

(¢} ' I | | |
0 2 4 6 8 10 12
Cell No. (1x10%)

Fig 15. The determination of optimum cell numbers for HaCaT cell at 490nm
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ssay®l 2|3t cell viability

- 395 24 ”3401]*14 A& Fol 55 2487 918t HaCaT celldl 21 =74
FEES 59 (001, 0.1, 1, 10, 100 pg/w)= A2t = MTS assays A AIsFe] cell
viability & %X sttt 4% A3 E Fig 16.9F 2o 100 pg/mlolAx =45 e

120

100 -

c 0.01 1 1 10 100

RB-SCE conc. {mg/ml)

Cell viability (%)
- -
= o o

]
=

=]

Fig 16. The viability of HaCaT cell at different concentration of RB-SCE by MTS assay

(th) dsvd ZAAES] mRNA 2d =4
H 84

-NO #& &49 INOSSH 45+ ddasl COX-2, -‘741"%743/\1 71 945 T2
Aol E7FQIQL IL-89] f+xx wde] tigh HaCaT celll A =904 77 F&&9 &3

& zA187] 913 RT-PCRE FA33

A3z poly(TC) 10pg/m=E A= INOS¢} COX-29] oaztarE gllvH(Fig
17,18). aAIRF IL-8ell A= o] FHAaske= slo] Bk (Fig 19).

o

16

14
12

107 I[

control polyl:C  0.0Ilmg/ml 0.1mg/ml 1mg/ml 10mg/ml

poly(I:C) - + + + + +
RB-SCE(ug/ml) - 0 0.01 0.1 1 10

cox - [ ————

Fig 17. Effects of RB-SCE on COX-2 expression in polyl:C-stimulated HaCaT cell

o N OB~ O
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control polyl:c  0.01lmg/ml 0.1mg/ml 1mg/ml 10mg/ml

poly(L:C) - + + + + +
RB-SCE(ug/ml) - 0 0.01 0.1 1 10
Nos ]

B-actin R S— — —

Fig 18. Effects of RB-SCE on iNOS expression in polyl:C-stimulated HaCaT cell

25

15 4

14

aBERN

0 - : . . . - —

Control  PolyLC 001mg/ml Oimg/ml Img/ml  10mg/ml

poly (I:C) - + + + + +
RB-SCE(ug/ml) - 0 0.01 0.1 1 10
e e

Fig 19. Effects of RB-SCE on IL-8 expression in polyl:C-stimulated HaCaT cell
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2. 2YA "% FEE9 50-Reductase &4 JA a3}

7h AdHH
- ba-reductase & A A W 7}= Thapana Kumar 5(32)2] Wl w2} Als)3stdc)
- “70TCol B e kS Ao 0.8 % AyAadT= AFgoh AHE 1 go 13
9 mle] river solution (0.32 M sucrose, ImM DTT, 0.02 M phosphate buffer (pH 6.5)
S B3 4500 g, 30 & AT =944 v FE= (0.1 g¢/ml 50 % ethanol)0.2 md
, 0.02 mM phosphate buffer 1 m¢, 500 ppm testosterone 0.3 mé¥} A LA EE =H 7

S 1 mS 4ot NADPH (0.77 mg/ml) 05 mlS € 37ColA 30 &3+ x| sk},
I dichloromethane 5 ml¥} propyl-p-hydroxybenzoate 0.5 m{= % o]t} 60

[¢]

‘

= =S

b 531 400 goll A 10 3 G E- s -70TCAA WA st EF5S WAIZIY W

ZFE EFS AT ¥ Fe 895 FHdtd U¥F $5A1A methanol 5 mlell =<0 F

HPLC #4245 33

- HPLC #4 =72 Table 3. ¢ o} Complete reaction (rxn)< ZUA w74 FE=
th 21 50 % ethanol 0.2 m{S ¥ =t} Enzyme control (ctrl)2 23374 s 4
7] Aol dichloromethane2 W # %] testosterone®] DHTZ W 33t= AL Yot}
HPLC &2 ZAyofAx dojxl Z+ 3] 39] retention times Hln3Fe] 2} 3] =9] area ratio
(M= T3t em, Sa-reductase A &2 ofel] ALk ol wet '5} 3 T}

ot

% il’lhibitiOI’l = [(Fsamp]e - Fan>]/[Fctrl - FTXH>]X]~OO

Table 3. HPLC condition for the analysis of Sa-reductase in Rice Bran Supercritical
Extract.

Part Condition

Oven temp. | 40T

Injector CTO-10AVP (Shimadzu) injection with a 10.0ul sample loop

Column Hypersil®~-0DS (250%4.6mm i.d Thermo co.)

Mobile phase | 656% Methanol (>98% pure)

Detector UV, 242nm

Flow 1ml/min
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‘ 5a-reductase  inhibition activity (%) ‘ 32.19 % ‘

Fig 20. HPLC chromatogram of: complete reaction control (a), enzyme blank (b)and rice
bran supercritical extract (c). A and B represent propyl-p-hydroxybenzoate, and

testosterone, respectively.

Y. 23

- 2dA v FEE 92 2 ¥ bSareductase A Aol g HPLC
chromatogram< Fig 20.3} Zt}.

- AT propyl-p-hydroxybenzoate ¥ =% internal standard® UYEIHASH, BE
testosterone®] 3 = o]},

- (1) Enzyme blank® %A 17} F&E& 2l 50% ehtanole] £zttt 2 g
NADPHE % 7] Al dichloromethanes W* F o] testosterone©] DHT=Z ¥ gta}=
%“%H“imwm@”QﬂDHﬁi%a]°o}Bﬂﬂﬂlﬂﬂ4ﬂ”4

- (2)&= complete reaction control® Z YA "4 FE=E Al 50% ethanole] E°]7}

= o © % Ha-reductase enzyme ZAlol| 2o]&) testosterone¢] DHTZ W3dle] B

EFg

ZT
=0 &3

_\"L_Il
o
Y ol

H oo
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- ()2 29 " FEES A AP O R testosteroneo] DHTZ W Hsl= Flo]
A e o] (2)o] vl Be 9=7} 3

- We =2dA F FEES FAHAAEQ Noryzanols A ek A3+ S =2 testosterone
o]l DHTZ W&s= Zs 9a gloy 2387 2 a7t 2ol kot

=59 FAAAE linoleic acidE A Elgt AT S =2 testosterone

= S wA el ZaF regk Ao ® Bl

- A Adgt Al wel HPLC 4] A¥delA Aozl 7} 9129 retention times
Ha3ke] 7} 9] 39] area ratios W3] Sa-reductase A FAHEE Arte Az %
IA w7 FEFEAM= 54.7%, I'oryzanolol &= 87% 18]3l linoleic acidol A&
55%° AfFAS et AH(Fig 21). Thapanaa®t Chalyavat 5ol 98 Oryza
sativa L& 0.12ug/meoll A F 50% 5a-reductase A8 &A1& 7Fxthal ®arskg] o),

% 100

:s 80

L}

o 60

w

g
e I

=

-]

w20

0 - T T
control rxn REB-SCE  T-oryzanol linoleic acid
Sa-reductase = + + + +

Sample - - RB-SCE T-oryzanol linoleic acid

Fig 21. control, rxn, RB-SCE, I'-oryzanol, linoleic acid®| © 3} 5a-reductase # 3} &4

3. C57BL/6 vt-§-£F o83 2UA WA FE2E9 ¥EET I7

7} '
- ® ATelME RB-SCE 714 7% ¢4, RB-SCES} F2 T44%el LA 9 0ze]
Fw %7 E}E 5% WPE ARG CHBLAN vheaE ol ate] ohA @ W 3%

minoxidil ¥} W]l 7} o
U Az ¢ U
(1) AA
7hH AdEA: 2dA olitste A FAR Axd v} FE2E L 78 FAAESQ Linoleic

acid (LA)®} y-oryzanol (OZ)

(L}) tlZ=E4: 3% minoxidil (Moxidil™ HanmiPharmCo, Seoul, Koreal
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(2) dds=
- ) 2F 63vtg] o] C57BL/6N mice (OrientBio, Seungnam, Korea) [ANNEX I II]& 6<7F
<3kA 71 3 A7) A7) 80% thioglycolic acid & 33t A|E =ZYS o] &3dle], 5
% YRE s AR o, AR 24X F AR GH " A2 F AF (18.86+0.99
g, 1637205 g)& 7lwo2 o9 8utE¥ 6 (F 48vwiE])o =2 FEste] AP A&}
Rem (Table 1, Fig 1), & A¥dsE2 drdyistu Ads=a29d39 s=&
g 7=l wet HFeg o, Al 2 slel AAE AT [Approval No. DHU2014-061;
ANNEX III].
(3) A
(7} e
- FAA 2T (AR F FAE )
- A HEL (AR F 10% ethanol A& iz

)
- Minoxidil (A% % 3% minoxidil =32 iz &)
- RB-SCE (A2 ¥ 3% RB-SCE =X 2%
- LA (AE % 111 mg/ml =9 LA =¥ AgT)
- 0Z (AR & 022 mg/ml %9 0Z =X 2A3+)

(+h) *c'i% 2]

ule] 3% minoxidil, 3% RB-SCE, 11.1 mg/ml %< LA % 0.22 mg/mls%=2 OZ
7t ARG 5% gl AR 24A17F 5EH wd 134 149 s Exsd e, H

Table 4. Experimental designs used in this study

77t
Lol AR "z FHlsklaL, A dxzcdAs dd=4d dAl 10% ethanol 7 &
A3k o g FA3 V|7F ok =EFST (Table 4, Fig 22).

Groups Dose (mg/day) of Treatment Drug Animal No.

Controls

Non-treated No treatment CMO017CMO08
Vehicle 100 pl of 1096 ethanol (Vehicle) CMO09"CM16
Reference

Minoxidil 100 ul of 3% minoxidil CM17-CM24
Test substances

RB-SCE 100 pl of 3% RB-SCE (dissolved in 10% ethanol) CM25"CM32
LA 100 nl of 11.1 mg/ml of LA CM337CM40

(014 100 pl of 0.22 mg/ml of OZ CM41~CM48

RB-SCE = rice bran supercritical COsextract,testmaterials
LA = linoleic acid
OZ = y-oryzanol
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Acclimatization (6 days) Treatment (14 days) Analysis {14 days}

Male Topical application Histopathology, RT-PGR
o] l P l istopathiology,
~ G-week Once a day {10041) Statistical Analysis
*/j}:’—/J C57BLIEN mice Sl

Gross image Day0 3 7 19 14 Sacrifice, dorsal back
4 skin. serum Sampling

Fig. 22. Experimental designs used in this study

(th) A=
- o]lde] WHE [Shin et al, 2011; Hou et al., 2013; Choi et al, 2014; Junlatat and
Sripanidkulchai, 2014]e w&l, FA 8] TS XEsHelo], Be AdsES 693te] &
3 3 A7) AR 80% thioglycolic acid & s AR ZY(NiClean ™,

[e]
o
IldongPharma ceuticalCo.,Seoul,Korea) S ©| &3}, 5% I HE ¢4H3] AXsS )

- A EA] G 3 g3 2 AFA]7] (anagen phase)E 9U|st= &
3} (darkening) [Hou et al., 2013; Choi et al., 2014]& 7|+° % 3 7}8}9ﬂ

=

A

AH

Z2 592 AR 24N F APEA He 2, AP A2 A% F 37,10 2
()]

=

o

IF

S A o

2
%o z}7zhdigital camera (FinePix S700; Fujifilm, Tokyo, Japan)E o] &3}o], &<
oF A S A dA 4 =29 (Solution FL ver 9.1, IMT i-solution Inc.,

Quebec, Canada)S ©] &3t w28t o, & s|Ado 2k Hat do] gA] Z+2t =
AotAth 144 7te] A Ed ¥ & & IFE 2 FRo2 AFHete, 2454 2L
RT-PCR &A=& AAstala, d s 245 NMR 4= 98] d5 Habshadv

- B A= Al 2 FAY AT AYEAS ¥ 5F g R muk S H9
(%) 2 2 Hat o] (mm)e] WstE Sotx oz Hrlsiglow, $REZH A8 i

= & |
g5t wsl - w9 WAY Hod 2 F(follicles/mm’hypodermis),
Fr & )

(%/total observed follicles),

=
=]
by
147
=
)
=+
ru{m
tﬂ

myol Hyr A7 (um/shaft regions of follicle), A 2] X &<l Ki-67 [Yoon et al,
2011; Holub et al., 2012] WUt Ao =2 wWalel &4 y§ Z2ZAW KGF, IGF,
VEGF % TGF-B mRNA expressions® W3} dA] =

- B 23 oA RT-PCRo| AF&3F primer, ¥ &3 Mol A3 12} A 9F WA kit &=
Z}Zy Table 5 2 69 7] =38} t}.
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Table 5. Oligonucleotides for QuantitativeRT-PCRUsed in ThisStudy

Target 5 - 3 Sequence

Vascular endothelial Forwar ATC TTC AAG CCG TCC TGT GT

growth factor (VEGF) d GCA TTC ACA TCT GCT GTG CT
Reverse

Insulin-like growth Forwar TCA TGT CGT CTT CAC ACC TCT TCT

factor-1 d CCA CAC ACG AAC TGA AGA GCA' T

(IGF) Reverse

Keratinocyte growth factor Forwar ACG AGG CAA AGT GAA AGG GA

(KGF) d TGC CAC AAT TCC AAC TGC CA
Reverse

Transforming growth Forwar GCG GCA GCT GTA CAT TGA CT

factor—3 d ACT GTG TGT CCA GGC TCC AA

(TGF-B) Reverse

Glyceraldehyde 3-phosphate Forwar CAA TGA ATA CGG CTA CAG CAA C

o,

dehydrogenase (GADPH) AGG GAG ATG CTC AGT GTT GG

Reverse

Table 6. Primary antiserum and detection kits used in this study

Antisera or detection kits Code Source Dilution

Primary  antiserums
Anti-Ki67  antibody [PP-67] | ab6526 Abcam, Cambridge, UK 1:100

Detection  kits

Normal horse serum blocking | PK-6200 Vector Lab. Inc., Burlingame, CA, 1:100

solution USA

Alexa Fluor 488-conjugated Molecular Probes, Eugene, OR, USA
goat  anti-mouse IgG

DAPI (4 6 Vector Laboratories, Burlingame, CA,
—-diamidino—-2-phenylindole) USA

MMP = matrix metalloprotease

o AdE

7h Az W3t
= A el A FAA dfEated vlE) o] e AT B SARe] Wste AY A 7
Et JAAGEA FRon, BE AFEd EXTdoME FAHX e wfa] o
A T e AT H FAFY W A A Vst A HA &kth (Table 7,
Fig 23).
AdEd =X 7|39 ML sty SAEFS WA dEdolA FAe el M)

1.64%°] W35 YEpi2ler, minoxidil, RB-SCE, LA R OZ A 2ol M= 7H2) w4
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izt Ha -4.03, -1.61, -0.81 % 0.81%°] W3tE HEFHAT.

Table 7. Body Weight Gains after 14 Days of Continuous Topical Apply of Vehicle,
Minoxidil, RB-SCE, LA or OZ in Hair-removed Mice

Groups Body weights (g):
Before hair At initial At last At Body weight
remove vehicle/test vehicle/test sacrifice gains
material  applies material [B]* (B - Al
[A]* applies
Controls
Non-treated 21.64£0.69 18.65£0.91 23.08+0.61 20.18+0.93 1.53£0.89
21.75£1.03 18.76£1.25 23.31+1.10 20.31+1.13 1.55%0.28
Reference
Minoxidil 21.60£1.15 18.85+£1.27 23.90+1.47 20.34£1.15 1.49+0.61
Test substances
RB-SCE 21.58+0.79 18.63£0.59 23.43+0.64 20.15+0.74 1.53+0.57
LA 21.8+1.12 18.94+1.22 23.81+1.42 20.48+1.14 1.54+0.43
(0/4 21.81£0.90 19.00+0.80 23.58+1.07 20.56+1.07 1.56+0.45

Values are expressed mean + SD of eight mice, g

* All animals were overnight fasted
RB-SCE = rice bran supercritical CO: extract, 3% solution dissolved in 10%ethanol

LA = linoleic acid (11.1 mg/ml)
0Z = y-oryzanol (0.22 mg/ml)
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Fig 23. Body Weights Changes during 14 Days of Continuous Topical Apply of Vehicle,

- WA el FA A dizatel wlal ov] = S<t

Minoxidil, RB-SCE, LA or OZ in Hair-removed Mice

A 717 T AAFHA Ekon, minoxidil =IO A 4 i
A wiE WA gz ve FoA e (p<001> HEL Caa i et B B o S R
AlAetd om, RB-SCE, LA % 0Z A#relxe 247 7 A
T A ﬂ%}_i%ﬂ Hlel el e (p<0.01 B p<005) 5 el
A4 = 7] Al Akt (Table 8, Fig 24).

X AIZE 37,10 B 149 F SF B S F9le wiA gzl A FAE dix2d
of wlal]l 424, -0.10, 324% -7.61%< W3S YERH A S, minoxidil A 2Tl A=
247k A dizatel mls) 22216, 337.21, 90.80 % 9353%¢ W3S JEhaL,
RB-SCE =¥ oA 299, 283.16, 72.80 2 8954%¢] W32 yeuglen, LA =%
ol A= 533, 31541, 8213 ¥ 96.07%< WstE ZH7F YER AT TS OZ =X
AeE X AF 3,7, 10 2 149§ S 2 Z2) F97F ujA] oixatel vl§ -0.42,
104.70, 60.12 % 82.79%°] W& 717 YER S
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Table 8. Changes on the Gross Hair Growth Area during 14 Days of Continuous Topical
Apply of Vehicle, Minoxidil, RB-SCE, LA or OZ in Hair-removed Mice

Groups Days after initial apply
0 3 7 10 14
Controls
Non-treated 0.00+0.00 257+1.74 5.03+1.90 16.61+4.79 41.43+11.50
Vehicle 0.00=0.00 2.67+1.82 5.02+2.27 17.15+6.70 38.28+11.24
Reference
Minoxidil 0.00+0.00 8.61+2.66 21.96+10.01¢ 32.73+10.27¢ 74.10+18.61%*
Test
substances
RB-SCE 0.00£0.00 2.75+1.67 19.40+5.81¢ 29.64+7.89% 72.55+14.43%*
LA 0.00+0.00 2.82+0.75 20.86+8.58° 31.24+10.14%* 75.05+16.91%*
07 0.000.00 2.66+1.04 10.28+4.10° 27.46+8.19™ 69.97+14.69*
Growth zrea Growthlength |

Days after mitial apply.
7 10
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Fig 24. Representative Gross Images of Dorsal Back Skin, Taken from Hair-removed Mice

A = Non-treated dorsal back hair removed mice (non-treated control)

B = 10% ethanol treated dorsal back hair removed mice (vehicle control)

C = 3% minoxidil treated dorsal back hair removed mice (Minoxidil)

D = 3% RB-SCE dissolved in 10% ethanol treated dorsal back hair removed mice (RB-SCE)
E = 11.1 mg/ml of LA treated dorsal back hair removed mice (LA)

F = 0.22 mg/ml of OZ treated dorsal back hair removed mice (0Z)

Scale bars = 14mm

(th) 2% Fi Zdojeo W3}

- wiA tfEa Y] A, FAE tixael HlE FoA e B e Zole] Wste A
A ektoyt minoxidil, RB-SCE, LA % 0Z =X oAM= 2z F3g == w4
iz vls] FoAd e (p<0.0l) B Fit dolo FU7F A HAY (Fig 24,
25).

oﬁjg

A4 =X A 149 § 2 i Aol wiA dxcolA FAE ozl Hs)
-0.70%2] W3tE YE oW, minoxidil, RB-SCE, LA ¥ 0Z A& wolA= 717 v
Azl vs 104.86, 10047, 110.67 2 99.69%<] ¥ stE eI
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VOU-L6S16q  \GHICIS —{HHOXGH—HB-B8EE— [V ox
Controls
Fig 25. Changes on the Mean Hair Growth Lengths after 14 Days of Continuous Topical
Apply of Vehicle, Minoxidil, RB-SCE, LA or OZ in Hair-removed Mice.
Values are expressed mean = SD of eight mice
# p<0.01 as compared with non-treated control by LSD test
b p<0.01 as compared with vehicle control by LSD test

(2h) 9% ZZ4Y mRNA wdeo w3}

- WA dEz2aY A, FAE dEz2ad vE o e 3§ 244U VEGF, IGF, KGF
2 TGF-8 mRNA @& Wae AAHEHA &k or minoxidil, RB-SCE, LA % 0Z
EXTME 47 FAY e Al gzt vlE] el = (p<0.01) VEGF, IGF
2 KGF mRNA #deo] F7ke} g7 TGF-B mRNA @& o] H4a7F A4 = A
(Table 9).

- VEGF mRNA 2d-2 wjAx] dizaoll A T dixdtel vld] -1.19%< HstE el
2™, minoxidil, RB-SCE, LA 2 0z HgdAlE 2tz vz dizato] H)a) 129.17,
121.13, 13241 % 83.19%¢ ¥W3&= eyt

- IGF mRNA &d-2 wfA gixz=atodl Al FAe gizatdd vl -4.11%< ¥WstE et Sl
o1, minoxidil, RB-SCE, LA ¥ 0OZ A#wolAE ztzF vha] ol Hls] 283.73,
270.62, 357.25 2 310.72%<] W3S e T

- KGF mRNA a2 vhA] oA FAe] thzatel nle] -282%°] W3S e
A2, minoxidil, RB-SCE, LA % OZ Ag|wol|Al+ ztzh v ojz=atoll H]a) 288.52,
35851, 264.19 2 414.00%°] ®3tE YEF AT TGF-B mRNA 3 oA o=t
A e dxzatdl vlE] 1.92%9 WeE YEM e ™, minoxidil, RB-SCE, LA %
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0Z Aol M= 22 wiAl dx=aell B8 —67.04, -75.72, -66.42 R -7811%¢] W3}
= YERH AT

Table 9. Changes on the Skin mRNA Expressions after 14 Days of Continuous Topical
Apply of Vehicle, Minoxidil, RB-SCE, LA or OZ in Hair-removed Mice

mRNA VEGF IGF KGF TGF-B
Groups
Controls
Non-treated 1.05+0.10 1.03+0.12 1.02+0.10 0.98+0.08
Vehicle 1.04+0.08 0.99+0.11 0.99+0.08 0.99+0.12
Reference
Minoxidil 2.39+0.64° 3.80+1.16% 3.85+0.79% 0.33+0.11*
Test
substances
RB-SCE 2.30+0.52° 3.67+0.74% 455+1.31% 0.240.10"
LA 2.42+0.56% 4.53+0.99% 3.61+£0.83% 0.33+0.12%
0z 1.91+0.34 4.07+1.38% 5.10+1.37¢ 0.22+0.07%

Values are expressed mean * SD of eight mice

p<0.01 as compared with non-treated control by LSD test
p<0.01 as compared with vehicle control by LSD test
p<0.01 as compared with non-treated control by MW test
p<0.01 as compared with vehicle control by MW test

- oA zate] A4S, FAA Ry vlaste] on] e 2H A WakE AdAEHA &
deh S FAHA dxzadd FARE 39 WdY Hd 2y 45 hair shafts &%
anagen phase® &3t Bye] vl & By Ay A, By U Ki-67 WS A E 9

G4 wslE 27 YE

- EE 4 T AdEAdY =xddAs A4 FAA F wjA gzl Hlal 19
4 = (p<00D) B o, Ae e BlE, Bl "W A4 2 2 U Ki-67 W
Hbg Aol 4 F7H7F 2442 1A E Y (Table 10, Fig 26 and 27).

- 99 AFG Hy 2y S A gxdolA FAE gizatol Bls) -1.59%9 W=
YeEl 2o, minoxidil, RB-SCE, LA % 0z Aol Ae Z+zh Al tizatol w8
17419, 16290, 171.77 2 13871%<] W= e Y. Hair shaftE 33 anagen
phase?] A&d Tydol &L A viFRTolA FAE dizatd ®E] 3.66%< WaE
el e, minoxidil, RB-SCE, LA ¥ 0Z Aol A= zhzb wiA] dizato] s
75.69, 82.75, 92.94 2 69.80%°] W3S eI
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ol gt AALS wA dzaelA FAE dzael vls) 0.38%2 W3tE WERlgle
¥, minoxidil, RB-SCE, LA 3 0Z AgtolA= Zbzy wiA] tizxatel ®s] 101.93,
128.25, 14840 % 89.10%¢] W3t& WetlAth 2 Wl Ki-67 "Hgutg Ao = v
Al oA FAE dixael HlE) -5.08%¢ WstE YERHASH,  minoxidil,
RB-SCE, LA 3 OZ AglelX= 22 v Al tfztell Bls] 475.00, 1044.64, 1246.43 =
686.61%2] W3t& YERH AT

Table 10. General Histomorphometrical Analysis of Dorsal Back Skins after 14 Days of
Continuous Topical Apply of Vehicle, Minoxidil, RB-SCE, LA or OZ in Hair-removed Mice

Groups Mean Percentage  of Mean hair follicle Mean numbers of
numbers of hair mature anagen phased diameters Ki-67
follicle ) follicles contains hair (um/shaft regions immunolabeled
(follicles/mm-“ofh  shaft (%/total follicle) of follicle) follicular cells
ypodermis) (cells/follicle)
Controls
Non-treated 15.75+4.33 30.75+10.78 36.84+11.04 14.75+8.14
Vehicle 15.50+5.53 31.88+11.52 36.98+10.03 14.00+7.33
Reference
Minoxidil 4250+10.13" 56.00+14.06™ 74.67+18.41"° 80.50+22.07%
Test
substances
RB-SCE 40.75+12.24™ 58.25+12.80™ 84.41+12.33" 160.25+75.22%
LA 42.13+12.03™ 61.50+16.04™ 91.86+18.03™ 188.50+92.03%
0z 37.00+10.34 54.13+12.24™ 69.93+10.61™" 110.13+34.47%
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Fig 26. Representative Histological Images of Dorsal Back Skin Tissues, Taken from
Hair-removed Mice
A = Non-treated dorsal back hair removed mice (non-treated control)

B = 10% ethanol treated dorsal back hair removed mice (vehicle control)
C = 3% minoxidil treated dorsal back hair removed mice (Minoxidil)
D = 3% RB-SCE dissolved in 10% ethanol treated dorsal back hair removed mice (RB-SCE)

E = 11.1 mg/ml of LA treated dorsal back hair removed mice (LA)
F = 0.22 mg/ml of OZ treated dorsal back hair removed mice (0Z)
EP = epithelium

MF = mature anagen phased follicles contains hair shaft

IF = immature follicle

DE = dermis

HD = hypodermis

Scale bars = 80um.

- 117 -



F-+

Fig 27. Representative Ki-67 Immunofluorescent Images of Dorsal Back Skin Tissues,
Taken from Hair-removed Mice

A = Non-treated dorsal back hair removed mice (non-treated control)

B = 10% ethanol treated dorsal back hair removed mice (vehicle control)

C = 3% minoxidil treated dorsal back hair removed mice (Minoxidil)

D = 3% RB-SCE dissolved in 10% ethanol treated dorsal back hair removed mice (RB-SCE)

E = 11.1 mg/ml of LA treated dorsal back hair removed mice (LA)

F = 0.22 mg/ml of OZ treated dorsal back hair removed mice (0Z)

DAPI = 4’ 6-diamidino—2-phenylindole

Immunostain against Ki—-67 and count stained with DAPI

Scale bars = 80um.
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g x Z

- R AZE7] (hair growth cycle)® AWFEA o2 3UAZ FAEE=H, EHFolA Zgs A
FA71i= A17] (anagen phase), B'Ze] ¥ 3}7} A2t = A]7] (catagen phase) 3 Ko
Aol HME Ay w3ld s ©@RAl7|E= A7) (telogen phase)® 7 ¥t} [Zong et
al., 2003].

=l el zh A7) o diste] thgd QAbEe] A& omMN G Ee RS
WAl ok [Shin et al., 2011; Choi et al, 2014]. & <A5-ol 4= RB-SCE<¢] 7]+

98], RB-SCE$} & TAAREC LA 2 079 %% =3 3=

C57BL/6N wh--2=5 o] &3te], thA] gk g 7hstsith.

%t
&

)
OE hul
o AE
off
)

m1nox1d11 :ﬁ;ﬂr H] 3L 3 7}5F A T},

- B A= olde WWE [Shin et al, 2011; Hou et al, 2013; Choi et al, 2014;
Junlatat and Sripanidkulchai, 2014]°] w&}, A7) A X719 80% thioglycolic acid & &3+
AR A ol&ste], % FE 4dd] ARG o, AR 244 7F FFH, 100 nl®] 3%
minoxidil, 3% RB-SCE (10% ethanolel &3f), 11.1 mg/ml ¥%=¢ LA % 0.22 mg/ml&
o] OZ Z47+& ARZ &% dFo md 134 149 s =xeglon, Mo T332 o

5

S ohleka, wiA dxzTeldeE AdEZE g4l 10% ethanol W 5U3E o=
5

|

(e
1t
e
o,
iin
~|
—t
$
Q
i
jab)

=]

<3
mlo

EEG A PERTAAE FAA JETI vaste], o

mu A e W mw P Aole] Wbt AgNA wgom, fo4 9 W

ugl= ‘
of z#stA Wa (4 WA it B¢ 7, hair shaftS 13 anagen phase®] A<=
GOl v, e i A% % Ki67 kS AlEe] )7F AAH A gk, v 2

= i B
W KGF, IGF, VEGF % TGF-8 mRNA 23 o] W3l GA] AAHE A kol wjao] 2|3t o

- 38 minoxidil A ewolA = A A2 39 FRYH wiA e FAA ] BlE &
o de B A 9o F7F dAEHJ e, RB-SCE, LA % 0Z AgolAe 2tz
AYA 2L 7Y FHEEH oA e FAA gEzdte] vlE foA e B 4 F9 5
7F 1A H
- L%k minoxidil, RB-SCE, LA ¥ 0Z A= wjA] =& FAX dizx=ato H38] /9
A e B Gt do], &9 WAG Hir 2 7, anagen phase®] gt Hdo] v &,
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e Hat A4 "W Ki-67 "Nk A Zel =34 U7 47 JAAE A, 5 A
KGF, IGF ¥ VEGF mRNA #&d°] Z7}7F TGF-8 mRNA #&de] Aot 37 145

AT,

£3], RB-SCE % LA Az A+ minoxidil =¥ HSIE dAAs 2 274 2
Ki-67 WAwgAxel =2 F7H7F Q=AY o]yt A= o] A7 [Choi et al,
2014]9 A ¢+ FAFsAl RB-SCE 2 8 4 &< LA 0Z7F KGF, IGF % VEGF
mRNA 2&d Z7FH7F TGF-8 mRNA @d A E 53 B AE FA S 731, 45
g E el o= ddEoh

o]
=<l

WHoAg oA B gl vs] v e A 2D AT W v A o) Z2atel A
SAE A ¢kgkom minoxidile EET BE AE EFH EXFAE wjA] EE EX X
ol vlsl oA de AT R ALY W= AAEHA FAth

A 2R A s £3E 2 Ao AESE B hairless PR wUE A9
A4 C57BL/6 k29 AT S7F W [Fox et al, 1984; Tajima, 1989] WA AF <
7Ve 27 YER AT

ZF A7 RS S5AA dHE JUEUE, ERToA REE AEATIE A7
(anagen phase) &<t 22 g x o I A W3 (panniculus adipisus)olA 33} 5
% (panniculus carnosus)l. 2 Z2A3lH R AEEo] F2] B3l hair shafts &
AotiA, Aol AAS Al&eta, vFx20 uFet I B F3 FIF A EHAH o

2 dojut} [Moffat, 1963; Ogawa and Hattori, 1983].

T

o] % muke] 3Ly} A ZkE = Al7] (catagen phase)oll A=
o FA A Fasv, ko] o] HEAY wshd s @REAT]= A7 (telogen

phase)Z Eo] AW haire] ©eto] dojya, o]F o ZV|A XS0 FA3EH 2L

anagen phase°] ol =4 ¥ i, hair shaft®] QA o] dojdt} [Zong et al, 2003; Choi et
al., 2014].

AA7kA A K C57BL6 vwhg-2oA AdEde G5 X 5des 2 AGA
(anagen phase)E 9|v|3l= 5% «4#4 S A3} (darkening)E 7o 2 HI7bE o] o
[Hou et al., 2013; Choi et al., 2014], & gH oz XSy B & 23 74 %
hair shaftE *3}3F anagen phase® mature 23 49 S7F 9A U2 =2 3945 9N

3= Ao FuuEo ¢t} [Shin et al, 2011; Hou et al, 2013; Choi et al, 2014;
Junlatat and Sripanidkulchai, 2014].

= A3 A3} 10% ethanols =323 wjA diEzatol v FAH X diza v} v alste], ¢
Qe B FA F9 9 md gt Zdolo] Wyt AAH A gskor, fo4 &= T
o] zZstx Wzl (W9 WY i B 4 hair shaftE 3§73 anagen phase®| A
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# minoxidil AN E A AF 30 FRE wA BE AL o
d AT B FA Boe St dAFEN ST, RB-SCE, LA ¥ OZ A&

I FRY oA EE RAA xRzl vs fo04 9

minoxidil, RB-SCE, LA % 0Z AgwelA= mjA] == FH 4 oz

A Qe B Har Zol, @] WAHY F 2y 45 anagen phase? A3 2@ H &
! ol Jd A4 FUPF A7 AR HIAY olYd A= ol H Y

201419 A ¢} frAFsEAl RB-SCE % 8 74 A< LA 0729 4=
= AFAS SAZ AT

E}ookif} cytokine % A5 o] Bk S #ojsteE AogE dHA dom [Choi et
., 2014], 2ol A A& Z=Z3lal anagen phase? Al FS aiA= IGF-1, A EAE
412k (bFGF), KGF % VEGFS ¥d S7b7F d52oln, w2 29] apoptosisE
3= Aow L4 TGF-B¢ IL  (interleukin)-1¢9] 23S A oo 3o}
[Danilenko et al., 1996; Fujie et al., 2001].

0

e}

J}‘N‘ oX,
[ ﬁ o

O

°o]% VEGFE IS Z4d3s= tiEAQ AAQIARE, FAld Al¥e] AFE, =4 nitric

oxide ¥prostacyclin® ]ﬂ 7o gt A¥Y 7] = How dHA

[Messenger and Rundegren, 2004]. VEGF¢] %& = 7 AS on|ete, el A

& 719 wEl VEGF mRNA<l &d 2 thfst S Yeldal, 53] anagen phase A
o

A A3 Z7E = ¥ telogen phased A E ZHAamEE Aow delx gt

IGFE %2 23d tas 243 JndA Axe 4%, A4e 2 232 zdg
2 = o] 4ge

= “

o] dFoR, By ME F2 B oolFe #ofsto], Rt
()]
%

KGF A 29 z40)x w&@%0], paracrine 7|40 1] 54 2 23lo] gojan,
= W, wwre] 448 FrRee Ao %#A Avh [Werner and

Smola, 2001].

—

oj¢b= wtdl® TGF-B= ZHAAME] apoptosis & FTate], mwel @es Flsta
telogen phase® Ho] 7 st} [Li et al, 1999].

Choi et al [2004]¢] ®.a1o] w2 RB-SCE % F8 FAAE LA 0Z+ minoxidil¥}
FARSE A== I3 AU VEGF, IGF % KGF mRNA 23S F7FA]71a, TGF-B
mRNA &3 & A3ttt 2 AFo A% Choi et al [2004]¢] B9} HA3 Ay} w2y
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o], RB-SCE ¥ F8 +A A%<l LA 0Z7} KGF, IGF 2 VEGF mRNA & 717}
TGF-8 mRNA & AE B3 4= HHads Yehlls Aoz b i #2353
t}.

- Ki-672 MKIG7T2% &85 9id= Abgre] A9 MKIE7 74kl encoding® o] 1o
™ [Schonk et al, 1989], Al F2o] H42<ol wuld=z <Az 93 [Rahmanzadeh et
al., 20071, &3] ribosomal RNA transcriptiono] ¥o]3tt} [Bullwinkel et al., 2006]. =,
Ki-67 &2 H&A 3= ribosomal RNA A4S SAst=2 2 [Rahmanzadeh et al., 2007],
TGl Ao Fad Ax T2 AxZ F8&Hojx ¢krd [Hu-Lowe et al, 2008, Awasthi
et al, 2012]. G ol A o] Ki-67 AR T7F A BREAEY] S g ke
A4S on3t= 2 [Yoon et al, 2011; Holub et al, 2012], & %= &3 3= oJu| i},

1>

- B Ad9 Ailo A% minoxidil, RB-SCE, OZ ¥ LA Az TdAM= T2 2 ujA] iz
@9 vaeted 77 A Ki-67 WelhgAEe 4 Z/u QgHgoen, =3

RB-SCE 2 LA A TNAE minoxidil EX T HlAXNE FAI Ki-67 FAA XY
F3d F7HF AARHJT. kA, olde] A [Choi et al, 2014]elA2F FAFSHA
RB-SCE % F2 T4 A9 LA9 0Z7} KGF, IGF 2 VEGF mRNA %3 Z717}
TGF-B mRNA 23 A2 53 my AF 248 21350, ¢r 217332 Yehgs

Zow FeEn

oo 2 8

- ol4ellA, RB-SCE % & T4 A#<2 LA 0Z+ KGF, IGF % VEGF mRNA ¥
S7F7F TGF-B mRNA 23 ojAl& &3 2@ Alx S48 FHs8to], 2 FIadE Y
BUEs Aoz gudn

<!

4. NMRE o] &3 =329 gA4E (Metabolome) #4]

7t 49
- 27| ¥y E347]7] (Nuclear magnetic resonance spectroscopy)s ©]-&3FH  olu| Al

RO, G, AABARA, A 5 TFF DAFES A BT 5 vk

’

I

.

A
Ao AEE NMR2 5E5x2S Als A glo]l A" NMRAA tiAbES &
A3t AH A, B AFoA AlgE & EY A lipids, tryglyceride, isoleucine,

creatine, taurine, hypotaurine, glycine, lactate, alanine, acetate, arginine, glutamine,

7

iz

glutamate, glycerol, tyrosine, phenylalanine, fumarate, adenosine, formate”’} &A]o| =
Holom, o]5 A9 AolE o]&ste] dR XA &Ees A Zd 7INks Fa F
At NMRE4 23+ MATLAB (The MathWorks, Inc.) =2 13-S8 o] g£3}o] 213
sheirh.
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~ AH]: 700 MHz '"HHRMASNMRspectrometer((Bruker Biospin, Rheinstetten,
Germany)

=HL&%: 5 °C

- 24 A& % 10 mg

- 12 A& : control(10% ethanol*]#] mouse Z?2}; negative control)
skin 1(3% Minoxidil *]#] mouse Z3%; positive control)
skin2 (3% %Y A =% * 8 mouse Z2]: sample)

- 22} Al& : NC (33 ; mouse Z7%); negative control)
VC (10% ethanol* 2] mouse %%}; vehicle control)
PC (3% Minoxidil 2] mouse %7%]; positive control)
RB-SCE (3% %9474 %% A& mouse %2]: sample 1)
LA (Linoleic acid *# mouse Z%]: sample 2)

0Z (vt A= A2 mouse &2 sample 3)

*, unknown needed to be assigned

Taurine

Creatine  Glycine

Lactate

Creatine

Lipids

TG(10:0/10:0/10:0, C33H206)

}l\‘ L ) P T N T [ A

| | | | | | | | | |
Bh 5 45 4 35 3 25 2 2 1

Alanine

Acetate

Glutamine|? Lipids

! Arginine

I 1 1 1 1 1 1 1
11 1.05 1 0.95 0.9 0.85 0.8 0.75

. 1 1 1 . 1 1 I
28 26 24 22 2 1.8 16 14

Fig 28. ¥4 A3 & 3F < NMR spectrum
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Control vs Skin2 groups
group Unknown; 1

Ry

and 3 peaks

] Tauring hypotaurine
Skin2 Lactate Glycine_
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= I

05
o

-0.5

n.r—'-‘"-_\« LH,. LM 4_?_;__“ »
i

CHPLS coeficients (au)

| N p——
[ ‘ Control

A

-15

T T 08

—

07

06

i3

04

0.3

0:2

0.1

55 5 4.5

Negative controlw-©] H]
& A {714k,
1:] o

B2 o] 7] S+ =

B2 9 skin ZZ

;(] Ho]— }\é Ry
glycerol®] 1
Al a2 /\}

o

1

ZAA FE=C &) 2dE oA 4

hypotaurine, glutamine, glutamate, alanine

=
=

S gAH. o5

o}

A IDE diF-Ee] 42

o] IDH AT} 128} positive controlol A]
minoxidile A ZAe] ¥ FEFA 7} glycerol e

J &2 Fig. 293 79| lactate, glycine, taurine,

PANIPAE

of A7 2he Adv

EENEES
Az Bl
2]

9/]

EREE
Ao} 17

taurin A4 71 Zo T s= AAIE DS
2 Ay 2ol FAE = FAHel taurine] T

itk o] A3t

= A AN
, ©] taurin°] =4

5

]

=
T
d = ™

o U

G MAE 290w g E sk

Aol 2RI = 8

=
T

EREP

Aol

e o e
Aol molA

kol & YEM = diAbE
ottt ©@A|  lactate<}

oo
TS5 -

3-hydroxybutyrate®] W& =Fe] zpolwkS YER ST

- lactatet™

S Al S A

mye] AL 93 YA Yo glutamateE thAFE] A U

A2 dE A 9l

- 124 -



S« = 2

=2
@
T

C-PLS cosficients (au )
- <
b
—

)

55

oo

o o
o o
T T

L
i

O-PLS cosficients au )
o o
»
T

=3
M
T

N

1

A (
e SR ——
1

1

1

e ~--.r-q---l+~r1ﬁ~|—~m‘n—-———w - L e iy i LLA h—
Lactate /1 ' ;
1 1 L 1 | | 1 1
45 4 s %a 25 2 15 1
T T T T T T l
; _

o
A

45 |

35 3. 25

2

Chemical shift (ppm in NMR)

3

0.8

0.8

04

02

08

06

0.4

0.2

Fig.30. OPLS loading plot derived from NMR spectrum of intact skin tissue treated with
OZ (A) and RB (B).
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Fig.31. Changes of lactate and 3-hydroxybutyrate in skin tissues with various treatment

conditions
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(W) A= AT R A9 5448

Al A S 23 H] 11
N G Fo = | e A e | Day 20 Aol Al Asida7E #EE oy Day 4 oA &
AA (7)) 2000 mg/kg ol | 7+ 3, AHPA G HA 2 A A WHstE g
P g3 Eo] = | ke AL | Aol Al AbdbR oz AW HA FEFo e ge] #EEHA
AAF(HF) 10000 mg/kg ©17 | o, AT A4 2 FAx7AA] dHe]  #HslE yEhdA
oFol 9wz W3lw gk
A= 157 HEFS |4 F FAdA | dRANA FA7IF T As g 2 F7F A7 AatelA
S4A () S 2000 | AbrH o2 #E A8 w2 2 WstE v
mg/kg/day & F
=
NE 45 MEFS | A 2000 | FFA T A 1 7 AV, AP d S o] Ao
AR (78 9]) mg/kg/day A e, B Ax AFEHy Add Wste
2] gFol, A WstE A
(th 7] 9153 2 A=A A8
A 8] A £ 2 2} H]aL
TAAE ol E | F5%E AFA4 EZF (moderate | 12} I FA=X] 4 271
7] 9 FA= A A irritatnt) 2 A
TAME SlolE B | BASA £ (non-irritatnt) 2 | HE A=A 0.
7l A=A +7
2) v F&&
h BE71 9RAS4A8 9 71Uy R
A & A = 2 2} H] 31
TAHE ol E [ HAFAH EF (non-irritatnt) = | 12} I F-A=FA]4 0
UE LR 74
1Y GEHEY A | WS e (very weak) #EA | 7FEE 0 %.
3] F- 72 A 3 o=z  #A
2. &4 H7t
A+ FEEd f54 37
(D) AEg71#Q nEggue] 55 a4 249
- A5 F84 FHE 93 positive controlZ " HAIE S AA
- rA Jlol=glole wE AjFWHo® C57BL/6 w929 2y A7 = 2 F 3
LT
(2) Ut e F ool JdFayd A
- 7} Az AN AlFES FTE e R
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@D Lab scale = 2%

A= -
PP ama | e | oww | oswe | oww o o
scale (ug/ml) (mg/ml)
12F
200 0.477 0.433 0.453 0.454 3907.56 391
(2011. 10)
22-A
300 0.378 0.351 0.364 4,963.0 4.96
(2012. 12)
2%-B
300 0.344 0.327 0.341 0.337 4691.3 4.69
(2012. 12)
224-C
300 0.338 0.395 0.351 0.361 4,931.3 493
(2012. 12)
3z}
300 0.338 0.327 0.34 0.335 4,668.0 4.67
(2014. 2)
@ (A vpo] e A FE4 3
CER ks | oowkE | o3wME | @ o o
N K (ug/mD) | (mg/ml)
12F
700 0.737 0.744 0.79 0.757000 20738.67 20.73867
(2012. 2)
24
800 0.829 0.983 1.031 0.947667 28785.78 28.78578
(2014. 5)
() EIAIE
- 17 FE2ERB-SCE)Y #rt 28x=9] glA g -HPCL
O HHEFFE(HGnto] oA A& @ T3 diH] 22 A7k Wl v=7) 9%,
9.279.6%,17104+, 11.0711.6%, 124713.1%A ol

eb 12+ AAF HPLC chromatogram
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DADT A Sig=330.8 Ref=off (C \CHEM3IZ\ ATAWRYZANOL 14001 S\ORYZANOL 140915 2014-00-15 18-05-25\033-5401 O}
ALY

3so

fiast. 2

88771

10405- 3

11367 4

S0

12705

@ 22+ A4+ HPLC chromatogram

DAD1T A Sig=330.8 Ref=off (CWCHEM3IAATDATAWRYZANOLWORYZANOL 140728 2014-07-28 17-44-3811407 28000015 O)

AL
o~
=0 8
=
zoo =
=1
s
b=
150
-
100 2
= -
= —
=
s0 = -
= s
= =
]
o 25 5 7.5 10 125 15
DAD1 A, Sig=330.8 Ref=off (CACHEMIN1IDATAWRYZANOLORYZANCOL 140728 2014-07-28 17-44-38\1407 28000016 D)
L
~
=
250 =
g
b=
150
-
100 & -
E
5
50 = e
o w
s =3
= =
o
@ 25 = s 10 125 1s
DAD1T A Sig=330.8 Ref=off (C \CHEMIZ\NDATAOR Y ZANOLORYZANOL 140728 2014-07-28 17-44-38\140728000017 D)
AL
o~
250 §
;
=
150
-
100 =
E =
=
= =
i®
50 = -
- .
= 2
= =
a
o 2s 5 7S 10 12s 1s
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© Lab scale HPLC chromatogram

DADT A Sig=330 8 Ref=off (C WCHEMIZ\TODATAVORYZANOLIORYZANOL 140728 2014-07-26 17-44-3811407 28000021 D)
AL

80
s0
o~
2
S
a0 — =
=
= o
< -
20 § =
=1 = =
=1 = =
= =
o
o 25 -3 75 10 25 15 175 -
DAD1T A Sig=330 8 Ref=off (C \CHEMIZVDATAWIRYZANOLWORYZANOL 140728 2014-07-28 17-44-38\140728000022.0)
AL
80
S0
o
<0 -~ g
=
=
S
- -
=0 = ¥
= 2 o
& = =
= =
o
o 25 £3 7S 10 285 15 178 B
DAD T A, Sig=330.8 Ref=off (CCHEMIZ\NDATAWORYZANOLW OR YZANOL 140728 2014-07-28 1 7-44-381140728000023 D)
——t
80
s0
o~
=
a0 - on
s
s
. -
20 E=] &
= = =
= =
o
o zs s s 10 128 1s 17 s errs

@ EF%F 1330 nm FFeA Wl FJ=27F 9, 9.279.6+,.1710.4%, 11.0711.6+%, 1247131
wol A skl

CHEMADNDATAORYZANOL WORYZANOL 140728 2014-07-28 17-44-38\140728000003.0)

1

9041
96352
108323

11627- 4

13102- §

o 25 S 75 10 125 15 175 e

s

() Al B

j=4
- AR
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. v % ol Alx9 w43}
(1) 71= 2 AdwrH
4] 228 [ HA [ 50
.Tj ~
SAF A1 H 7] =A
X
A F AzHE Az = ¥Ad4d A Z A
of Zw}Ql gho]~H A DAGOL 20143 1€ 20143 1€ St Fup 2] 3
of] Al 2~ 209 239 t
3 AFHHH AEAHHF A H = AH ALY XIZTZF(EA)
_ _ 4 2]
o) oF o] A7k 7% 3 EA | o%%E 20142201 e 50 EA
=
Ay g5 Ag 71+ Alg BH Alg 23 B I
/A | RS FEF A/ Hold %ok / F2} B9l A
5C, 40C, 50C el A 327t ]
ok A = Incubator 23t
24
Folgterd | dukA]
pH 65 ~ 85 ) 75
pHZ=4 ¥
o gkord | AdubA Y v 5
H) 0.950 ~ 1.000 EIT R RIS 0.992
A 1Y S 93 =49
AL 800 ~ 3,000 LVE 2+ 12RPM 2,000
stakAl gl yol whel Al e o
goag | AU @E FAL | aaus ok A A9y s
GANDE FEEGA AL | F AAAZAME T Y
F3a §A A7 2o
e opd A A g
A g ) ~0.02¢9 00749
A A 0.005 ~ 0.02% = oo a5 0.0074%
Fofgteold | AutA| g
dF3SF N
2 10 ~ 25% dHeFEAY A 2 9 235%
B L EERACE B
"EerAs o|ohE 5
P %, oopES e
H R R =T o
e E48% 1 100ml . a(ﬁ;)# . 7 1 -
= = \1__ 7 % ‘;‘(
chee)us 100.9ml
Al gk
A4 20149 19 24 | A F A °lSF 3+ 3
74 A7 2014d 19 4 | # A A o) %% 2
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@ A@ A3
b AFA Y

- 17 galze] Fule gl AtE A A (HPLC H)
@ Lot 1
Peak No./area 1 2 3
1 43.18606 43.67204 43.11544
2 77.93501 78.44701 77.46465
3 37.04612 37.53845 36.99477
4 24.95756 24.52768 2499477
5 4.45684 3.99458 5.26977
A 187.5816 188.1798 187.8394
Ak Q ] A5 gk =
7.391161 7.41434 7.401151
(mg/kg)
3 i (mg/kg) 7.402217
51 A1 ] 2=
S X 10 74.02217
(mg/kg)
FTE (%) 0.0074
@ Lot 2
Peak No./area 1 2 3
1 132.0347 132.2096 129.5999
2 179.931 180.7076 175.8298
3 90.06818 90.62856 86.4968
4 60.95619 58.25416 58.94369
5 7.70836 7.73201 7.86828
A 470.6984 469.532 458.7385
EARa ISR P 2
18.36192 18.31672 17.89847
(mg/kg)
3+ (mg/kg) 18.19237
5129 |l 2=
Sl X 10 181.9237
(mg/kg)
5 (%) 0.0182
@ Lot 3
Peak No./area 1 2 3
1 94.75665 94.52479 93.31156
2 134.081 134.3845 132.1954
3 68.28893 68.44862 66.18808
4 44.11966 4418079 43.43777
5 6.28463 5.78423 5.66161
A 347.5309 347.3229 340.7945
Fal MeR= P i
13.58919 13.58113 13.32815
(mg/kg)
3 i (mg/kg) 13.49949
51 A ] 2=
S X 10 134.9949
(mg/kg)
5 (%) 0.0135
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23 (HPLC %)

8-03 16-23-50/100-0501 D)

3T == 3
Qi+

s

@) Standard 1 (#Fvleg]AbE X% 15mg/kg)

0 330 nm el ]l ¥ ATE 9%,
9.279.64,. 171044, 11.0711.6+%, 124713 1714 &2l %,

W Standard 2 (vt ElAs ¥F¥ 75mg/kg) ¢ 330 nm I A el I A7} 9,
9.279.6%,17104%, 11.0711.6%, 124713.1&l 4 el

40728 2014-07-28

0635- 2
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@ Standard 3(Fvle | AbE EFF 150mg/kg) 0 330 nm dFol A Hwel ¥ =7 9%
9.279.6%,17104+%, 11.0711.6%, 124713.1%l 4 &l

DAD1Y A Sig=330.8 Ref=off (CVCHEMIZ\'\DATAORYZANOLVORYZANOL 140728 2014-07-28 17-44-381140728000004.0)

AL
175
o~
150 21
o
=
125 -
=
&
e
100 =3
5
-
-
50 2 =
& .
- ")
- o
25 = '
2
=1
=
o
o 25 5 s 10 125 15 7.5 i

B =
@b "7 oAl Lot 1@ 330 nm 3HgollA vl 927} 94, 9.279.6%,.17104+, 11.0711.6
i, 1247131300l A gkl .

DAD1T A Sig=330.8 Ref=off (C \CHEMINTDATAORYZANOLWWRYZANOL 140728 2014-07-25 17-44-38\1407 ZB0U000S U}

mAU
=
129
10
~
_— -
&
. 3
N o
-
5 2 -
= 8 .
o 5
2 v - -
¥ 2
o 25 5 75 10 125 15 175 awin
DAD1 A. Sig=330 8 Ref=off (C \CHEMI2\1\DATAORYZANOLIORYZANOL 140728 2014-07-28 17-44-381140728000007 D)
AL
125
o~
78 &
-
= [
-
b= o~
3 o S -
o g o cu =
25 = o v
: - o
S
=
o
L 25 5 75 0 125 15 17.5 -
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10

TS5

25

DAD1 A, Sig=330.68 Ref=off (C \CHEM3IZ\V\DATAWORYZANOLWORYZANOL 140728 2014-07-28 17-44-38\140728000008 )

75

o
2
—
= o
2 -
8 es T
o o~
°2s £ N
- ol
o ]
~”
b
10 12.5 15 175 iy

@ wZ oAz Lot 2 1 330 nm 3ol A wQl =7k 9%, 9.279.6%,17104%, 11.0711.6

B 124713184 e,

mALl

8

mAL)

S0

40

30

20

DAD1 A, Ssg=3308 Refucfl (C\CHEMIZ\ ATAORYZANOL 14000NORYZANOL 140903 2014-09-03 16-23-59\074-0601.D)

1} 25

5

75

B =
= _ -
= ;
g= & 2
prt -
=1 - 2
b
10 125 15 175 min

DADT A Sig=330 8 Ref=off (C\CHEM32\ ATAORYZANOL 14000NORYZANOL 140903 2014-05-03 168-23-55\075-0701. D)

o 25

8921-1
6487 2
10083
10471. 3
11445 . 4
12883- 5
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DAD1 A Sig=330.8 Ref=off (C \CHEM3I2\ ATAORYZANOL140900ORYZANOL 140803 2014-08-03 16-23-50'078-0801 D)

mAL

50

40

30

BN
20 — e
L ¥
g =
= . -

10 & - w
Hao 2 :
= = &
= - -
= o

4
a 25 5 75 10 125 15 175 i

@ wZ oAz Lot 3 1330 nm 3HgelA wQl =7t 97, 9.279.6%,17104%, 11.0711.6
i, 1247131370l A gkl .

DADT A, Sig=330,.8 Ref=off (C \CHEM3Z\ ATAVDRYZANOL1409030RYZANOL 140503 2014-09-03 16-23-59\080-1201.0)

mAU
50
40
30
20
o~
ol -
o = ™
& oo i -
10 o
Lt 8 2 = 25
= < ~
Ehe = 2
oo o
o =
o 25 - 75 0 25 5 175 e
DAD1 A, Sig=330 8 Ret=off (C \CHEM32\  ATAORYZANOL 1409030ORYZANCOL 140903 2014-09-03 16-23-58W081-1301 D)
mAL
S50
40
30
20 i
s g -
N o= . -
10 = w2 r~ w
Eo 3 -
a = 2
-
o
o 25 5 75 10 125 15 175 e
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ZANOL 140903 2014-09-03 16-23-59'082-1401.0)

YZANOL1408030ORY

ATAMOR

CHEM3Z\

WADT A, Sig=330.8 Ref=off ((
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H
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ELZEZ

B!

=1
=

oho el A o] A

o
o
<
<
BH R -
< 8
,mwo I m
o 0 <
Hn w —
ﬂ_Al L.E ) - ;o*
oy AR ® el & | N
=X (S 2w
ALO m ﬂ ﬂ e\V/ o0
TS| ET S| <]
NEEEREIRE:
—_~ N2 ~
;01_ m ‘HA_I .H:i
oo = N
) m &
eE o @)
Q
& 5 =
<
T
@)
=
(]
=
o 1H _
||V = [ |%
M| | = = KO |
| BRI g |7 |5 | B
< | B[R ZT._ s ~X
e B

S EEREE

N NFINE] N iof N[ N
BRIBO|BO| B NI e
G o - - - =
0|0 Lo © (0|10
MEll — — | —
B o3| o3 oS o |3 o
X< < < || <
— | — — — — | —
%Hnb © © ||~
M
PIRIR e [8]R] £ 18]
ﬂ%lOOOOO o 1o o
SRSV © |22
R | — [ — — | o~
<
1 KRR A <]
TR\ ||| || "
BT N T T T |\ T
T |Ro | o Ro|Ro| Ro || Ro
Bl OFEE|® =3
n_mo nmo MWO
Juoﬂ‘b w*._v ﬁUUE nze)
ps il oo
I LN I g s
| 25| Zr 0
| T jr
L
7| o
7o
,_mluln/u (98] <t

- 139 -



blank &1 1 14. 9. 15 | 9+
o 15 3 14.9. 15 | 29+
=9 50 3 14. 9. 15 | 9tg =+
5 227 E 75 3 14. 9. 15 | 99+
A 100 3 14.9. 15 | %9+
AN 150 3 14. 9. 15 | 9+

- vbo Ak
=i}

EFF (AZAF Oryza Oil and Fat Chemical Co. L'TD) 100mg-S

0314 Dol MetOH:ACN: dichloromethaneacetic acid(50:44:3:3) &3H-g A= 7}*}04
QatalAl 100l et o o 10mIE AekabA sl £3H8 92 skl 100mL @
o2 0.45umI E 2 o] }3}o] J—Zrcﬂ 100% = 3+,
e 8
FEET 7ol 0. ) A
EF AZA/AZHE Oryza Oil and Fat Chemical Co. LTD
I T ZAnte g AtE o 24 100mg/kg

o EHENS shatel FHF 100mLE & The
0

253 B2 48] e F 045pmE H 2 of Fato] v o Al 100% =
=
] A| Z A} AzHT
w7 o Al 2 (7) ol =Zniel Lot 2

Oryza Qil and Fat
Chemical Co. LTD

W ol A= 10g8 BEEA Ha1o]
A 100mLE F ohe 29w
Qe 2 of}ste] w g

Avhe. e As EE

10096

ZA
72l e @ Ay FEE (A %AE Oryza Oil and Fat Chemical
Co. LTD) 100mg< A A 2ol MetOH:ACN:

dichloromethaneacetic acid(50:44:3:3) &3-84 & 75t A
gatA 100ml= ok, o] A 10mlE A <skA A3l %0”
S 7bske] 100mL 3k ‘ﬂru 045pmZEH 2 o] y}sle] FF
100% = 3}
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A

MetOH:ACN: dichloromethaneacetic acid(50:44:3:3)
38

Znle g2 E53E (A FAE Oryza Oil and Fat Chemical
Co. LTD)100mg< A sHA o} MetOH:ACN:
dichloromethaneacetic ac1d(50 441313) 38 HE Tteto] HE
Al 100ml&E 3dhct o] o 10mlE A &stA FH &) Eb’“‘h’“ S
7}6}04 100mL & t+g 0.45umZE 2 o 343} E—fr‘ﬂ.‘ 10000

o 3+

U]ﬂ ol 10ge AosiA Aste] 98
A 0oL 9 T E83 B 9 ﬁl %9l F 045im
PE 2 o ate] n g A 100% 2 5%

2 Ay
A OTA = 5g 8 AT Fete] ERENS J1er AHH
100mLE 3 thg 2539 24P R 48] =<9 & 045um2
B2 olzhato] mgel Az 50%% e
A7 Sl A> 10gS AT/ Aot EqEoS 1ol Aus
ol Al 100% A 100mLZ 3 & 253 BAPEAZ S33 =20 0.45pm

LE 2 o Fsto] a2 100% =2 8.

n 7t ol A2 15gS ASsAl Hste] &
A 100mLE 3 & E%T’Jr A2 4HE] =2 F 045um
H 2 o Fsto] n| 7oAl 150% = 315 <.

Z A

ke g A EFF3E (A FAF Oryza Oil and Fat Chemical
Co. LTD)15mg= A s}HA ol MetOH:ACN:
dichloromethaneacetic a01d(50 44:3:3) =3rgAE Tt A
gt A 100ml= gk}, o] o 10mlE A gshAl # sl @%L“QL@‘*
S b8l 100mL 3 ohg 045umZEE o 33te] FEF
15% % sF <

oo gl AbE ¥ % (A Z£AF: Oryza Oil and Fat Chemical
Co. LTD)50mg< A A3HA ol MetOH:ACN:
dichloromethaneacetic a01d (50:44:3:3) E=F8AE 7l A
g3k 100ml= 3kl o] o 10mlE A &3 FHs) =389
S 7Fske] 100mL 3+t 0.4511m*”E1 o3l Y
50% = 3932,

Znte g abs E5F (A ZAF Oryza Oil and Fat Chemical
Co. LTD) 75mg< A ol MetOH:ACN:
dichloromethaneacetic acid (50:44:3:3) &3& A= 7151e] 4
gtebA 100ml=2 gktet o] o 10mlE A &3kA H 3l 3@%‘&
S Jbsle] 100mL & ohg 045umBEZ o Fate] meol
75% % 3 2.

o gl AbE ¥ % (A ZEAF: Oryza Oil and Fat Chemical
Co. LTD)100mg< A s}A ol MetOH:ACN:
dichloromethaneacetic acid (50:44:3:3) 3-8 NH= 7}3to] A
stal A 100mlE skt o] o 10mlS A &hslA FH s =38
X 7}0}04 100mL s D}u 0.45pm3= Eﬂi o wtalo] Fao
100% 2 332
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Znte g abs EFF (A ZAF Oryza Oil and Fat Chemical
Co. LTD)150mg< A sHA| ol MetOH:ACN:
Aok g AbE dichloromethaneacetic acid (50:44:3:3) &38H= 7}slo] A
T EN150% ahal ] 100mlz @k o of 10ml% AeaA 78 E3-8)
2 Jbetel 100mL ¥ ThE 0ABumTEIZ civale] mel
150% = 332
() A3
GES
- el 9 EEAIS AT g 20 QEn okl w49 F olamEy
slel whe Algiste] @l W Ewelelx el 7t ARe] BRg AldelAe] T WAL v
e

AR

: 1.4 ml/min

FE A (549 330nm)

30 nm

2 C 18 (46mm X 250mm, bum) Fi= o]¢} H53

: MetOH : ACN : dichloromethane :

A

acetic acid = 50 : 44 : 3 : 3 (v)

el Al Wl 9 A7}F 9+, 9.279.6+,.171044, 11.0711.6+%, 124713 120014 =<1

o W

| L A

Cycloartnyl,

24 methylene—cycloartnyl,

Campesteryl,

B-sitosterol,

cyclobranol ferulate® 218k 4= glom,

ol5 wol y]=e] WAl oz AXbs)

s Al A
- 414, AEA At elAE 3 (mg/ke)
- e AtE stE(mg/kg) = (B5F T+ v oA vamd ¢h)*10/
EFE vady g
(th) Alg 43}
O &1
R R FIESEERE Zrbe el 3 eFme/ke)
1 421.96515 156.9879492
2 432.82034 161.255933
3 430.38658 160.2990407
4 432.29513 161.0494338
5 430.47845 160.3351616
6 431.07524 160.5698042
7 432.24126 161.0282535
8 432.20943 161.01573883
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9 433.96064 161.7042699
10 430.60547 160.3851026
11 430.22871 160.2369702
12 430.48723 160.3386137
B 160.4338559

ARt 1.18058065
Al 0.735867529

99.57100.5%

LR EE S EEE wvhed A o me/ke)
1 2613.598 102.3785463
2 2619.132 102.3363859
3 2623.26 102.2480931
4 2585.54454 100.7652174
5 2591.05636 100.9819281
6 2594.02647 101.0987053
At 101.5033273
EEE A 0.725828549
Ao EEE A 0.715078578
95% A= -1t 100.37102.4%
® 5ol

@b Blank®] chromatogra
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W #rle gl A =% (100%)2] chromatogram

DAD1 A Sig=330,8 Ref=off (C:\CHEM32\ ATA\ORYZANOL140915\0RYZANOL 140915 2014-03-15 18-05-25\020-4001 D)
mAU
160

140

100 ;
60 )
0 2.5 5 75 10 12.5 15 175
@@ A& chromatogram
@ ADA 1(RHEA 1w 7Fo) Al 50%)
s A IS R R vt g s &3 (mg/kg)

u) 7ol Al 2~ 50% 211.48987 74.23443815
w) 7o Al 2~ 50% 216.40276 76.16606118
u) 7ol Al 2~ 50% 213.32473 74.9558583
ot 75.11878588
¥F=AA 0.87301818
%RSD 1.162183557
95% Al F] 3¢ 96.87103.2%
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® AEA 1854 20 v 7o Al 100%)

34 A A ¥ =H A ke 2 A e (mg/kg)

1 n) 73oll Al 2~ 100% 421.96515 156.9879492

2 w] 7ol Al 2~ 100% 432.82034 161.255933

3 n| 7ol Al 2~ 100% 430.38658 160.2990407

4 n) 7ol Al 2~ 100% 432.29513 161.0494338

5 n) 7ol Al 2~ 100% 430.47845 160.3351616

6 n| 7ol Al 2~ 100% 431.07524 160.5698042

ot 160.0828871

EFAx 1.56437482

9%RSD 0.977228016

95% Al Z 7) 99.07101.0%

® AEA 1954 30 v Ao Al 150%)

34 A DI RS vk o B 2} 3 (mg/kg)

1 n) 7ol Al 2~ 150% 634.02378 240.3639931

n) 7ol Al 2~ 150% 647.83638 245.7947551

u] 7ol Al 2~ 150% 650.70132 246.9211764

e 244.3599748

x4zt 3.13599858

9%RSD 1.283351984

96.47103.6%

@ AL 2(A1g4

W AR v el Al

e A A 10 =)

SE AH Y SkE Sams | Avhed A %% mg/ke)
1 2014. 09. 15 uhod F 421.96515 156.9879492
2 2014. 09. 15 uheg 432.82034 161.255933
3 2014. 09. 15 uhed 430.38658 160.2990407
4 2014. 09. 15 uhod 5 432.29513 161.0494338
5 2014. 09. 15 uhod 7 430.47845 160.3351616
6 2014. 09. 15 uhed 431.07524 160.5698042
3t 160.0828871
E=AA} 1.56437482
2%6RSD 0.977228016

95% Al# -3k

99.07101.0%
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il Aadd A g SEAE Avte e abs 3 (mg/kg)
1 2014. 09. 16 HES 432.24126 161.0282535
2 2014. 09. 16 HES 432.20943 161.0157333
3 2014. 09. 16 WES 433.96064 161.7042699
4 2014. 09. 16 HES 430.60547 160.3351026
5 2014. 09. 16 WES 430.22871 160.2369702
6 2014. 09. 16 e 430.48723 160.3386137

gt 160.7848243
FAA 0.56868004
2%6RSD 0.353690117
95% A= -3k 99.67100.4%
@A AN AEAAADA 1, AR 2)

il g A @A SEAE Avte e abs 3 (mg/kg)
1 2014. 09. 15 A 421.96515 156.9879492
2 2014. 09. 15 A 432.82034 161.255933
3 2014. 09. 15 A 430.33653 160.2990407
4 2014. 09. 15 e A 432.29513 161.0494338
5 2014. 09. 15 A 430.47845 160.3351616
6 2014. 09. 15 A 431.07524 160.5693042
7 2014. 09. 16 HES 432.24126 161.0282535
3 2014. 09. 16 wES 432.20943 161.0157338
9 2014. 09. 16 HES 433.96064 161.7042699
10 2014. 09. 16 WES 430.60547 160.3851026
11 2014. 09. 16 HES 430.22871 160.2369702
12 2014. 09. 16 WES 430.48723 160.3386137

RN 160.4338559
F=A 1.18058065
2%6RSD 0.735867529
95% Al# -3k 99.57100.5%
A1
Age v= SERE Arke el 2bE 3 (mg/ke)
15% 388.334 15
50% 1295.395 50
75% 1904.014 B
100% 2613.598 100
150% 3785.566 150
91844 y=atbx
AAAF(2) 0.999
Y A¥(a) 26.185
71=71(b) 25.273

- 146 -




5000
4000 y = 2527 3v + 26.185
R2 = 0.9992
3
=r 3000
31“
= 2000
1000 -/
0 T T T |
0% 50% 100% 150% 200%
sk
© A4 2
A Fw EELE Arke g4 e (me/ke)
15% 388.188 14.27512434
509 1299.391 50.2427173
75% 1911.999 74.42397568
100% 2619.132 102.3363859
150% 3794.276 148.7224284
3] 7] 1A 2] y=a+bx
A AT (r2) 0.999
Y A¥H(a) 26.542
71&71(b) 25.334
5000
4000 y = 2533 .4y + 26542
R =09992 -
g_ 3000 E
Bl P )
g 2000 —m
e
1000 - =]
B
0 T T T 1
0% 50% 100% 150% 200%
sE
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Al 5% ¥ ZH A Ante g AhE g (mg/keg)
15% 388.9472 14.40061335
50% 1303.807 50.37056696
75% 1906.92 74.08343163
100% 2623.26 102.2480931
150%% 3809.625 148.8929386
5] 7] 4 2] y=a+bx
AAYAF(12) 0.999
Y d¥H(a) 22.632
712 7] (b) 25.434
5000
A0DO ,—}’LZSABM_GBE.—
_ R? = 09993 "
T 3000 =
B -
T 2000 =
y o
1000 =y
—
D T T T 1
0% 50% 100% 150% 200%
s
() Z2EeF HAA 23 Q9
AlE 5 7= 23 74
I *14 %RSD : 5.0%°] 3} 0.7% A3
il Al 2" A H 7 | %BRSD - 1.0%°] ) 0.7% = &}
E=d 100% 570
I E o] A 5709 9= 1] 7o Al 2~ 100% 574 ey
blank s Res e
v] 7ol Al 2~ 50% 1.2%
I\ Al wrEA %RSD : 5.0%°] 3} u] 7ol A2~ 100% 1.0% 5t
v 7ol Al 2~ 150% 1.3%
Al A 18] ) 1.0%
A% A Ay AdAd | %RSD : 5.0%°] 3} Al 2L 208 35) 0.4% Z g
A2} 1&2 0.7%
VI ARSI 1 0.990] 4 0.999, 0.999, 0.999 25t
_ zitg}d zq}l\j/\% %o S Ke) -
vi ERE /A aFunbns dan ae | A%
157150%%
VIII H 2 N/A gt
(7o} ) A= 24 157150me/ke) o
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E — Eg
2.3026 RT/F

pH = pHgq+

o] pH
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1 71479 2E&EA

HA o] ZE(T) 2.3026 RT/F(V)
5) 0.05519
10 0.05618
15 0.05717
20 0.05817
25 0.05916
30 0.06015
35 0.06114
40 0.06213
45 0.06313
50 0.06412
55 0.06511
60 0.06610

EE
- PHZ A BT S AR FHES HFR WEo] HAAolE (Del7ha)eA
g

(0.05 moD)& AEatA Zol =l o] A&eA 1000 mL=

4
- pHEA S ZGANFAZFS 7FFE 5o 110 ColA d=Fo] @ w7zbx] AZx3E o
1 g (0.05 mo)S AEstA do} Eo =o 3354 1000 mL= 3ho}.

HEFS JhER wee] 110 T
40 g (0.025 mol) & AAAFA}
o] A4statA 1000 mL2 @k,

EH 355 g (0.025 mol) o

® ¥24d pH B2

- pHEA L SAUEFS dHAY (BF3tHEF X318 Fol WA|ste] o
2 % 5 381 g (0.01 moD)& AEstA Hol &l Fof AFgstA 1000 mL=E
=3

© @49 pH XF 4

- pHE B & FAUEFS HA oY (Ae7tA)d A 3=Fe] & wizkA] dxd A
2.10 g (0.025 mol) ¥ pHEAHEGENMYESFS 300 ~ 500 CollA 3=Fo] & wf7hA|

025
Z3k A 265 g (0025 moDe A&SHA ol zo =o AF&ekA 1000 mL= g

= [€)
o] 7 BEZo /ﬂ.ﬂ 23 721 T2 '6}04 %—E‘rfﬂ
o KR

At we oo <°k 002 molL
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¥ 2 pH 3599 pH 2% 9&EA

™ N Mo W F ub B e R o Mo g o M B MW T

o Hoﬂioaﬂo#eWZMﬁoxHDW%ﬂw%mo

N - noo B

o o T e o S AN N 11 ) . o -

a oF TS Wﬂﬁi%ﬂﬂ%&nﬁﬁr%ﬂ o)

— 1 J N —_ hs = 0

No— iR = a o mhy o e Hp 1__/l T s K o = %0 N o A9

~ =) OEDL. [

atﬂﬂlﬂ_ﬂoﬂ w_wbﬂﬁnmﬁﬂ/rthD P O L onpﬁo

L E A oo k) poar s e N RE S LB AT W

%y W = Bogp s S N F g Ko n e

TN O AWM O F DO W o s UiHﬂuHac%mﬂ] - o= KO .Ltqm.r
NS RO F RS R T+ T % o e T N P S
B m AN NN AN~ X op o) S 3o - o T e N dvoa_/n_

R e R T oo T o
T —_ ! = KO g 9 2
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R R T S o XXy W b S
EEEEEEEE = LR MW o BN R P
o mR o RIS T S °

T O MmN~ N0 O O 0| N 2, éeqoﬂﬁH Q N T oo o %0

R = e e B NaN R Ry O = JﬂbtquEB oo KR DHDdIE EﬂZM_ﬂlﬂu@.ﬂw
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T 4000 42 m®©O T o' X N = 3 R g Moo X — B3
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®3SHRIYF

AA oebs §=F (vol%) 79 (mL)
80 °l7 13
80 7 70 12
70 T 60 11
60 ~ 50 10
50 T 40 9
40 ~ 30 8
30 ©]s} 7

- olgkEe e AT FaoehEolty vvk FoehE ] HF g9t oles $HEF
o] #A= 0.797 1 99.46 vol %, 0.796 : 99.66 vol%, 0.795 : 99.86 vol%°] T

@ A 2 FFH 2A

@ HS
- o && (C:HsOH) °F 5 mLell ai3st= &Fe] HAE 15 + 2 CTolA AgetA F
o] =& Yol A&sA 50 mLz2 g} o 9 25 mLE F&atA Fsto] 7]

WiEFd 10 mLE BFsA ¥ 25 Yol B34 100 mL= &t
A Ay 2 2o dASFSAHETrFoEE 5 mLE B eetA # st
gol AgatA 50 mL& g o] 9 25 mLE ABEstA Akl of7]e]

%% <) 1
BogFzd 10 mLE AFeA ¥ B Yol 100 mLE sk}

A g 25 mLAS FHste] 22 aiFwsizE 9"l 100 mL Al ()
dEd el ¥ nyvplE Ha dFugHoer ddd e 2% Wl
7F AL Aol A mlE 1 ARE o] BAF Ee e B RS Y
Hol mirfjo] EX] FEE WA 73] 50 42 v 30 w3 WA S} 7
Zke] &7] ¢te] 71A 1 mLE 7FA L v o R VA AZvtEIZ Yo o}
gt Algste] WREEEde] vagold tigh detEe] vAzelH Qr B QsE
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mA 500 ~ 600 m¥Yg)

0.0075 pm, H] 3t
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=
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=
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=
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=
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(D) A1 37 T 270 barell Al #&3% 7 (lap scale)
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(3) A & =2
- 943 20, 4 C FANA 0, 15, 3, 45, 1, 6704 7+ Z & Fol
Y. 23
Ak 3F (Fs=dEil)

0 15 3 45 6
9 &20C 25.5 24.3 26.42 20.35 22.54
4 C 25.5 24.4 25.03 19.49 22.23

et A=

0 15 3 45 6
4 &}20°C 2893.9 3488.5 4923.1 5209.78 5509.77
4 C 2893.9 3166.7 4838.7 4839.78 4898.98

247}

0 15 3 45 6
1 5}20°C 177 169.9 144.7 144.7 163.7
4 C 177 168.5 147.2 147.2 174.6

5. 717 A= HgA

7t 71 8A

(1) A3 3 lot w7 oAl (05% =AA w7

- Lot No. 1: 2014.1.20 A4t
- Lot No. 2, 3: 2014.8 34t

g
7h 373
(b A2/ AR
(th H=/7
(2}) pH

(vh) gvbe s @

)

(3) g A &2l =

R L=,

-5 7,25 T, 40 C, 50 C cycle =74 1, 3, 6704
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(4) t874 &2 A

(7H) Lot No. 1:
- BRE Z7A 67Y dAA AW 98
- 50 ColA 17hLA) mASH A=
— 40 CollA 3MLA A H A=

|

-5 T,25 T o67/1g dA7tx Hagls, kA
- Cycle 238 Avo| A= 37ML A mAsH Az
- Zup o gl xs gk 0.00725 %
(1}) Lot No. 2
- AR BE Z2doA olAgS
- vk gl AbE EEk 0.0181 + 0.0001%
(t}h) Lot No. 3
- WA BE 2704 ol e
- Zvte g AkE ek 0.0134 £ 0.00006%
Y, 43
AEm: ECM-MESS05)Q
A ZM3(Lab No): MHO109-DAB
A Z 22} 2014-01-20
»azxA 14 1+ 2 1714 3714 6714
ANEF71) A g g (3/26) (4/1) (4/8) (4/25) (6/25) (9/25)
Ao OK OK OK OK OK
5C 3 A/ 2 OK OK OK OK OK
(3719) AE/ AR 2000 2000 1900 2000 1700
= D 772 778 775 775 8.19
Ao OK OK OK OK OK
25°C 1 A/ 2 OK OK OK OK OK
614) AT/ A" 2000 2000 1800 1800 1600
= pH 772 778 775 776 798
Ao OK OK OK OK OK
40°C A/ OK OK OK OK OK
(37190) AE /AR 2000 2000 1900 1900 1200
= pH 772 778 775 775 7.82
Ao OK OK OK OK
50°C WA OK OK OK o A 3
119) AL /A 2000 2000 1900 1900
= pH 772 778 774 775
Ao OK OK OK OK OK
CYCLE A /1 2 OK OK OK OK oA 3
. AE/AE 2000 2000 1900 1900 1400
3 714)
pH 772 778 775 775 7.88
£ gd AF 715A
- A%/ A% 2000(LV2+12rpm). pH: 6.76, H]=: 0.992
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(371 9- el QA 93
A 1A 0P 2dA FEEY in vivo BIEH HAF

1. M3 2944 F=&

7F AE WY
(1) PF-2=o A 20A WA FE2E =X 2 3F Py
- 6573 <Z CH7BL/6 mouseES T3t ™ F+*, minoxidil A&, W7} 294 F&5&
Aeltoz BE3le] 72+ 7t gulg A WS 1597 2da Ao HeA7 & g

S A ABIA, 457 base(t]Z: negative control ), minoxidil® (W2 positive

control i), % AAES 19 13 Exsn w Ago] da W BAH

* Group 1. 4N =+

* Group 2. ¥AWERT

* Group 3. V74 =44 FEE 3%
* Group 4. "} =LA FEE 5%
* Group 5. "7 &3F 5%

|
ot
i
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O
Y
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ke
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S
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o
-
oo
rol
iu}
ko
olN
=
rx
o
ki
K3
=
ro
jules
o
N
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N,
o,
N
L
il
=
BN
BN

S wl wAa Y

(3) me] H =4
- AA AR RS F A7) mure] Ape H9le] wlsl o] A Hglo uE uF =4
B},
(4) B47) mge] @A ¥ @}

o= Mo HPstA ANste] normal buffered formalin &
AA paraffin® = ¥vsle], 3ume] dHS A%
A& ste] Fetdngdo g Izt

(5) Real time RT-PCR< ©]-&3 VEGF(vascular endothelial growth factor),
IGF(sulin like growth factor)-1, ¥ KGF(keratinocyte growth factor), TGF-beta
(Transforming growth factor)2] W3alel] sk FaFzx HEA
- AF A w20 dFoA A Aete] XA oA RNAE Trizol& & AH&3hod
23k & DEPC-treated watere] =°]il, BioPhotometer(eppendorf)® RNAZE
AZsr, A3 RNAE My Cycler(Bio-Rad)E ©]& 3 RT-PCRE E3] cDNAZ
st ¥ DNAY iQ™ SYBR Green Supermix, 183 primerE waterd

O:

¢

I
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sHA 34 38Fe] iCycler(Bio-Rad, multicolor Real-Time PCR Detection System)2 =2

= A ge AT

- BE 48 SPSS(version 12.00, SPSS Inc., Chicago, IL, USA) X & 138 A}-8-3}o]

AA FodE HS53aL p valueZb 0.05 o3l 95 SAIASR Fojgt o=

ﬂll

(1) ok oA 9] wod ol et AAta B

Basal

3wks

Awks

i
-3
1o
ot
_|1:L
o
[>
Lo
td
e
oX
o
>
o

Figl.24A"Z 5=
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(2) 877 3%94 55”5] o] 5 7}t
- A AR 4T F vRe 2Rd %194% ﬁ%éoﬂ gaystAl d7jske]l normal
buffered formalin &4 o2 14 & A &5 IAHS AH paraffinS @2 Fufslo],
4ume] AAES A Zete] H&EHG M3 toluidin blue FMS Aldsle] Fedngo=z
e =4 dE Q1 Group 19 4% IF F7AE ghobAd i, 23S 9
B2E5S 27 AT FAF dx2Ted Groupd A A 279 BES
GomA E3tetal e FIS A Tl de Bl W eFEA toluidin blu

R D <P p U =R oY (=)

Group 1

Group 2

Group 3

Group 4

Group 5

Az ey giEiEe] RdEo] I35 7A A
|

S 3 &
359 FA 450 FAYA dorn, E3hE de 3%91 T
At WFA Groupbhs A ERTHUE IR F 5

d dxvtoluv & Al el HlsiA e 1 ST7H} U]‘%hOH IS &

2o v 2e Al A7) 9
A

ggom 43EA BT

o
AR
S vebith Group 3, GroupdS %A of
_]
o

st toluidin blue @4 wWHg-o] YESTE 53], Group3

g
L
i OL
1o,
¥
S
N
)

Toludin Blue
X 100

Fig2. 2 QA ZFE 2N AZ7I I B8 H7}
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(3) real time RT-PCRE ©]&73 IGF-1, KGF, VEGF % TGF-8 W3}o| tjst A}
- base, "= AAS AFE, VIsAE =X Fo IGF, KGF, VEGF ¥ TGF-B&<9 A
ZF olzlo] W3 mRNA A& 4 Ao A KGFe 2&d e Group 3, Group 4, Group
5914 baseE =X3 SAUET HEA FUteteE wES Hola o, Group 5
S BT (p < 0.05). Group 3, Group 4914 %= guglE Z71= ofu A
o Wt Fo] FUtE = AAY  #AZ Hoh IGFe wHd-e A tx2l Group 29
AT GTOHD 3ol e] wglo] F7kE o] Holx|wk ou] e F7b= oy At

o
=)
o,
Ir
T
T
r‘gi:
o

- VEGF9] §#A# & & Group 2, Group 3, Group 4914 F7l%+ FAS H o,
Group 49X & SAIACZE Fot £x& BRI, E3H TGF-BY FAX g A
Group 2, Group 3, Group 4914 S71¥H = 43S HJow A+ BF SAZOZ

o A%E ehdh 99 ARER NFoR u vF FEE 6 WP FEE 5%
b Eaggel golst ool FARAES ST AL & £ 9

35 - e
3
2 {
g = 2.5 g
S =
=2
Ez 2 - E 2 250
T i &
22 23
Ex 157 £z 14
- a8 |
& g £
6 05 -
u] o -
Group 1 Group 2 Group 3 Group 4 Group 5 Group 1Group 2 Group 3Group 4 Group 5
KGF IiGF
3 1 25
& &
2.5
20 A4 =
Z = 2 Z = -
E g E g 15
53 =F °
o I g2
£= 23 10
.5 £ b o £
&
0s 05 4
o] oo -
Group 1 Group 2 Group 3 Group 4 Group 5 Group 1 Group 2 Group 3 Group 4 Group 5
VEGF TGFB

Fig3. 294 A v % F& &l & 3 growthfactor & & ¢ H]
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2. 297 BB FEARY sz B Yol dE FEY W}

Z+, minoxidil A, AREHD Aoz
Zt 6 - A A ASA7 F s AAsSE, 4
b base(tZ 7 negative control i), minoxidil® (HZ* : positive control i), 2 A]
A%~ linoleic acid, gamma-oryzanol, policosanol, gamma-tocotrienol= 19 13] %33}

aL B Aol g stE wEstel

* Group 1. negative control (base)
* Group 2. linoleic acid (11.1 mg/ml)
* Group 3. policosanol (0.03 mg/ml)

*

Group 4. gamma-oryzanol (0.22 mg/ml)
% Group 5. gamma-tocotrienol (0.0093 mg/ml)

* Group 6. positive control (3% minoxidil)

td
o|N
=
rx
o,
=8
o
=
rot

Iy

AR 3

o,
N
il
=
BN
~
B=)

sheich.

S

- awF M gEd W@ Brb A% 3% EAY ZET de ta wn 4F SE
oA BE WPEEE mxdA A ey &4 txie] Hse] we w
W e AT 5 A

- Group 29 Group 49 A%+ &4 tx2+< 3% vsAE =Xyt vrEe 2k A

T2 Bk
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(1)

Baseline 1 Week 2 Weeks 3 Weeks 4 Weeks

Groupl

Group2

Group3

Group4 |

Group5

Groupb

Figd ZYAVBFEEY FENE

2
o
=
=
o
>
o
o_}l_,
fo
X

A7 B G B A FH 7}

/\164 }\]Xl- 45F jr =z qu%g,] alk
buffered formalin &2 317
4qume] dHS At H&ES
ST

54 x2S Group 19 4% IF FAX gkl da, 23S A EES Z
7] IEAJY. FA AR Groupbll A= A 27]9 EES HAow, RygogA
watetal e w9 AF Toll i 2ol ulekEtAl toluidin blue FA4 W =

e 95 HFdel #HagstA Ashste] normal
T FA, g7 #8E AA paraffine 2 3w},

=
Els 4
A3 toluidin blue @S Aldisle] Fadv|do=z

J

Group 2, Groupd2 4A xza+7 ¥ ARV R E

wEo] HetZ7A AAeger AAFe B WelmEe]l 3 toluidin
blue &4 Hkg-o] YERSTE
b Group3® Groupbd A$-+= thE

of B & dom Group3Z &4 W FARSHA dFe] FAE

215t

Lo

4> r
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Toluidin Blue

Groupl

Group2

Group3

Group4

Group5

Group6

F‘-%ﬁ-h-"-ao e e SO .9 e i Tons fp a!a_ ..- @*

r" a’e - .Qq.‘h ®q0

Figh 24 AR B FESE FELA BN AT AZ 7| Z I H 7t
(2) realtimeRT-PCR£ o] & $IGF-1,KGF, VEGF 2 TGF-B¥ 3} o 3+ 4 3}

— 4FA o upg-220] IR 22 AH3I] A A RNAE Trizol &S AFE-3)o]
2] 3+ & DEPC-treated watere] =°]il, BioPhotometer(eppendorf)® RNAE # &

o

£

AR

- A &g RNA+= My Cycler(Bio-Rad)E& °©]&3% RT-PCRE &3l cDNAE &3t &
¥l cDNAS iQTM SYBR Green Supermix, primerE waterol] $H7] 3]4]3}o]
1Cycler(B10 Rad, multicolor Real-Time PCR Detection System)®. 2 A%+ FE 9

2E v‘i— *t SPSS(Versmn 12.00, SPSS Inc., Chicago, IL, USA) X271
AR F94& ASsEaL p value7l 0.05 ©]3k]] A& FAXS=R

Jo o
o,
o
2
o

E=¥ %9 IGF, KGF, VEGF ¥ TGF-B% 9
Azt IGFe] 2d-2 Group 3, Group 4,

X
Group 5, Group 6914 baseE =3¥E3F 24

gizate] HEA onde TdS BTt
(p < 0.05). Group 221X %= U]+ 7t ofY AW, Hdo] F7tE = Ziﬂ‘j’q
#z =9t KGFeF VEGFY fF3AF HdFo s EE AlGTodA] S gz

- 168 -



F oA oA e

-
T

3], Group 29 Group 4

wjr

B

el
o

N
Njo
)

0

o ‘8
* a .w
o =
G L]
uty
‘| a
— I g
a =]
=4 =
__ru w
B -
=
- :
2 =
_vG .
G s G e
< s _____EF8h - 3
g =
G L]
Lo ) d
[ (-3
.. : - 3
=] =
= -
(] L)
-
: — I
3 =
5 g
w w
e — : '
g @ M~ WD W = o e O = W N un o W e wn O
Mﬁ.ﬂ.ﬂ.ﬂ-ﬂﬂ-ﬁ-ﬂ- [ R T — R — R B — N —
)y O 2 O o 9 9O 9 9 o B o Sagy R oo RR
0 o 0 O 9O O O o (=1 f=1 (=1 f=]
2 =4
=%
=)
L g - -
(iG] L)
Ly
‘a o
. 5 - -
=] e
.
(G ()
e s
w =5 " =
= 2
[ & [, &
@) ]
L)
= = N
#* =4 =l
=1 =
5 L
[Lr]
ol
= B
= L =
= (]
= w
[1r)
4
= e
=
: I
o= (=)
L)
r T T T T T T = L
L = T N = S S B =1 m o S 8 4983 8 @
o A = S = S == S == S = un_ﬂmn-nu.ﬁuﬁ_m
e O = T ..~ (e A | oo 9o 2@ o e
= o o o o =} =1 =1 =

Figb. 24 A FEE FEAH LY growthfactore] & & Fu|

3 W

Y

ks

]

S

4 izt tiH @A

- T3 TGF-B<]

= oA

2 fol% A

IGF, KGF¢} VEGF

N

i

oot

e

el

Ui

=y
W

To-

o o

AR Frksk TGR-B) %

84

@ $x4 B

e = gl o

7. w7 oAz v

%1 % (L-menthol,

7ERS

7] A @ T

}o]

T8

o7l C57BL/6 mouse=

65

—

D-panthenol, Salicylic acid), =¥ %9

o
m
El

o

2]

&ttt

=+

- 169 -



* Group 1. 7]¥A¥
* Group 2. 7|EAY + V|EETUR
* Group 3. 7| EAE + 7|EEFYURE + 0.05% VAFEE
« Group 4. 71 EAE + 7V|EETHEE + 05% "M AFEE
¥ Group 5. 7| EAE + V|EETYUE + 1% VA FEE
* Group 6. 7| 2AY + 7|EZTYE + 3% NAFEE
- =53 gAY A AIRlS o] &s g = A AEo gigt dAAH HE 7|2
ARGy vl EAA Y ST
- A AR F9 S AT 2ol zbgk §9)9] d]ef "Ho| gk R HE W
=gkt

Group 1

Group 2

Group 3

Group 4

Group 3

Group 6

Fig 7. v ol d&o] &% whe2o RAYZ
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. A7 RG] P4 e R}

(1) A% 4y

- AE AR 4F F SF5 N 2rE RS HFAd FAsA dr)ske] normal
buffered formalin § 4o =2 13 & A, &5 A& AAH paraffine.= >Ewjs}
o 4ume] AHE A Zste] HKEA M toluidin blue AL A 3)&to] 333 n] 7
o2 #EsATh

(2) 4

- Group 4, 5% W¥#e 2dEe] A3 Agstdon Y4F 2y Wew
T3] 73 toluidin blue 4 Whg-o] v}ERRETE

Toludin Blue

X 40 X 100

Group 1

Group 2

Group 3

Group 4

Group 5

Group 6

o s

s - :
p L] L] a -
8 5 Q |

Fig 8. 7|7 ol Axo] &3 w2 A7) 23 FAH4H7}
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t}. RealtimeRT-PCR& ©] &3 growth factorse] ¥ 3}

(1) 23 i
- 4F A o] wpg-29] mRo| X A S A st RNAE Trizol&HS AF&ste] 2]
%5 DEPC-treated watere] *=°]il, BioPhotometer(eppendorf)® RNAZS A %3} T}

- A% RNAE My Cycler(Bio-Rad)& ©¢]-&3% RT-PCRE 3l cDNAE #/datx
A E cDNASF iIQTL SYBR Green Supermix, primers waterol] $H7| 3]4] 35}
iCycler(Bio-Rad, multicolor Real-Time PCR Detection System)o.Z FAEHE= A=
o #s FAAT
3

- RE BA& SPSS(version 12.00, SPSS Inc., Chicago, IL, USA) Z& 13 & AL&3}
of BAA K4S ASs p valueZl 0.05 o]8lQl A5 SAHLRE Fofd o
= kst

(2) A3d4%

- KGF, IGF, VEGF % TGF-B5¢ 47 <Al tigt mRNA A= &4 2ol A
KGF¢ &8 Group D, Group EollA o & (Group A)°ll H|siA EAZ R #9
3 7S BAY (p < 0.05).

- IGFe] TdL2 iz Group A9t vl HAH oz o] Frty = A
HAARE BAA o= gl

- VEGF9| #32 2@ Group EolA Aoz o3 S7Fs Bt

- R, TGF-B9] A BT SAHAACE FoshA &

5.

i mii Fad = =t ] £ = a3 eal vt

KGF TG

Fig9.w]| 7} o Al 2 o] &] 3k v} -2 &) growthfactor] ¢ & % 8] oL

&
&

&t VGE Rl
Foid s boom]

e L OF
B aoed, brvboen Bhash

Ralatros ok miris
Fobd indue fecnh

e TG P
A bl A Bk
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(A WYA, 85, 165 A)ste] =2e] 74, 77 2 UXx(hair counts, hair

thickness and hair density)®] W3}E vlu 2 3t} (Figure 1-3).

Dnons Date

2007-03-10

Sl b’ L 20
! 3 3
= & b
:
- A
e ] m
Ll ] S
s L _|
i | 5,20 "
B B
[
= & [
- kA s
. | e EER B
:
@ m
& 9
i s
Him By ] iy
DEE - i
Thiik Mt ' [ i m Fid 07w

O RN

B 1 AEEE PAE TarEEy b e

Fig2. 79 o] £ A 2 9 o A} o] A & (hairdensity) S & A 3= A FE A AR,
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1 Opnem @
I Dbenm
0027 rm

Avwragu
Q032 am

Thim Clisimistas ol o

(2) $Ap WD (AEA) HAA
- gn Ay A =5 b 9y AFE 53 9l 3-point rating scale (£, W
3 g1 &, 93} ¢ improved, no change, or worse) S ©| &3 t}&¥ e o
dste] AEAE T8 A % HAE Al S
* AR g Bl z7] W3}l (Size of vertex spot)
* Agg]o A 2] &5 (hair loss on top of scalp)
* 2575 &2 W3} (bitemporal recession)
* R €hel (hair shedding)
* 2ol 2 (hair quality)
* AA A WFHI= (overall satisfaction)

b B2 wE

k
ik
Mo
By
lo
Y
re

O FAF g5 F99 4 W3} (Size of vertex spot)
2Md 5 ( &4 Ao, Ws gl obst = A )
ANYE 5 (=4 3o}, W gl kst s )

@ Ao &% (hair loss on top of scalp)
271e 5 (=4 HA, Wst gl okt H3de )
AN 5 (=4 =HAqn, Wk gl o8t =HAT )
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- BE A2 SPSS(version 20.00, SPSS Inc., Chicago, IL, USA) Z=219-& A}-§3}
EAA fol4e AFSHL p valuert 005 olehel 5B BALOR fFoF Ao 3
Faoh

@ AFH &X W3} (bitemporal recession)
2014 5 ( =4 Ao, W3t gloh, o3t HAJo )
hE F (24 HAdd, #Ws o, o3k H3dv )
@ w9F &2 (hair shedding)

271 & (&4 HAd, Wst fid, ofst H{AH )
e 5 (=4 Hodd, #Wsk o, o3k Helo )

® kel A (hair quality)
2NeE 5 A=A, wsh gl oFsk o)
ANE = (=d HAo, st gl o3k Ao )

l' }Ol'

® HA A<l =% (overall satisfaction)
MY & (34 A, Wk gl o3t FH o)
ANe = (54 HAqg, Wl gl o sk A )

(3) 923} oA} shde] o GuE AM abel et oA B}
(expert panel assessment of global photographs)

(7h) 3xt= A A" 7|7 Bot 2o o] A Yy Bk A4S fAEEE
A Fe}.
(‘b W8] 1A J(stereotatic device)ZS ©]

&
AetE o g3tel Hg WA Al 8F, 165 Aol FAR AT 4 A

2

(th 3¢ ol el IF# Awe Hds FA5te] g5d gAY I ARE
g gRS A Ao dig AN HUHE o 22 HAas W
Al & ghet,

(2}) 7-point rating scale: -394 +3 HA7tA th&3 o] HS43}si
uj-¢- of3}h T ek ofsh, Aulgk ofsh Wt gle, AVt 34, TR 54,

w9~ & (greatly, moderately, or slightly decreased; no change; slightly,

moderately or greatly increased; -3 to +3)
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2. 43}

7h @AAE o B2 4

(1) 3A} 229 o] & A
- & 509 #AE Ao m Algsion o T dFxt 289, oA 227 oA ol T
Jzt 693 oz} 1Mo] sfol ApHow = ste] #HF Ak 229, oAk 219o] o

o] ATt (Table 1-(b)).

Table 1. (a) A} #3719 & 2x 9 F1d AH], (b) RAF 7+ Yo
(a) (b)

Uz} 29 Iz} 41.2 A
o] A} 21 o] A} 45.5 Al
7 43 9 A 43.3 Al

(2) g Ao HdA EE G

- FHx U A 2R AEE Hrrsh] 8 FAke] Ag sdE-==
(Hamilton-Norwood classification), ¢ #+2] 4% F=9¢ (Ludwig classification)

T HE °l&38dt (Table 2 & 3).

Table 2. A 94 8xe] 22 gy 257

o)
i
o
I
i
o
Iy
A
i
v
_347
rO
(o,
ol

1Ia

I

[ITa
[Ivertex
v

IVa

\Y%

Va

VI

VII

S O Nk O B W B R =N

=
o

f
B
D
&
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Table 3. WEA 14 819 D= 4v) 7

FE9 BH (o7 A )
Grade 1 15
Grade II
Grade III
%7‘1] 21 Grade |

Grotho Il Grade Il

Bt 80.987/cm*el 9 A E T 8FA o= Hit 83.3671/cm’ 28 24FA =
86.8271/cm? & Z7}egtl. T Ea o] Bk Wmo] &AL 83 165t w7

EFol A w7 )

kel

l

ghatol]l wsle] Hrp Be SU1E nYoy o BAHoRE {9
SHA = &dY (p > 0.05) (Table 4 & Figure 4).
Table 4. FHRITEAZH S0 &I E AL =S E

ul 7 jﬁ_@—‘} 1A ];L_r;st-jLL
Agw A 86.90+13.8 80.98+20.9
A5 F 8F 92.45+10.1 83.36+13.3
Az F 167 98.38+10.1 86.82+15.5
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()

mOojg

=g
EOF HEED

HE 8% 165

Figure5. ¥ 22 £ Fu| S o] £33 28 = =4 A3} (Table59] figure)

2k 57

Hx WA 1A 23S Hat 0066 mm o3, XE T 8FA = Hit 0.074 mm
5% 1674+ 0083 mm = T/t Hx YA v ¥ xgat2 F 0.061
mm ©°] 3 X Hm F IFA o= Hi 0069 mm = AEZF 1654+ 0071 mm= =7}

sttt F A5 ol By Bxo) THe 8F 1657 EF v} xgatolA v v E
skato] Hl8f #7|7F F7FehE AEE Heow 16579 By #F7)d g #HulsE o
Fit FAFo2 {3 fo]E R AY (p value 0.025) (Table 5 & Figure 5).

Table 5. FYETE FH S0 §AREFISAAH

w7t S u 7 B g
A8 A 0.066+0.018 0.061+0.015
A5 & 8F 0.074+0.014 0.069+0.014
A% F 167 0.083+0.016 0.071+0.014
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& 83 165E

Figure5. 53 23 24 A0 Z 0] &3 22 #F 7] =4 4 3} ("p0.025) (Table6 9] figure)

uz
H"* X“Zoﬂ et AL HIEE “T-point rating scale’ Moz A3l & nlu &
At v EshrdAe] A W AR dig Haw 8FA e Hit 06701
H 7 vl A= et 023010 FAA SRS FofstA] Ftth 165 kel A
4 54 Aol d W Aee 7 FFTAA 110 v o EFEIAE 050009
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1101 AFEd Al 100 kA d@y L AFA2A 8 11 dvd2A18y 115 A
A 1154 Aabe] mep g el AfE W mASEE 100g 3 2l
4l Ab gk 22 T 28g Apelolojof gt
11011 2442 fAE Meed FASGEFEA R Aste dAedE
e F EEFeERdvEE &S Jheta shdste] osE 23
drh. AAE AL SHEE olagwel] o wAste] glEeibe

[e]
1.10.1.2 A=z

110121 AA < Bmgs 8 BrH AWs Hanm PrREzga®

(5) WH-EF=EN : Triundecanoin(C11:0) 0.0lge o] A=-ehg o
of %ol 10ml7F S A ¢kt}.(1Img/ml)
B

110122 olo] 05N ®WE2y FAdeEFEAT™ 15mLE 7teta A
g BoEe & FA 4SS Qi T3S
(6) HeEd FAJUHEFEHN(0LN) @ FASGEF 205
HERE  100mL=  FAgo. FAzE wAste A9 A
(BHGEF)o] A4 5 oy o= FAlsto = Hrh
1.10.1.23  ©]°] 100C heating blockol| Al °F 587+ 7}23kt}
110124 ©]2 Wze § 14% EZFeznddes 477 opmLes v}
stal oAl HAE BEoEe F A R4S 9 E£Fska 100T

(F7) 14% EZFangdvers &9 @ 125¢ BF3/L MeOH
110125 ©o]of 30740C= W7ztste] ojaswEd ImLE 7heteq HAAE =

Ho & mo uy o] LA 307 AE3E] Agst)
1.10.1.26 g2 S ¥3 AU EFEY tmLE Vet AAE EBojd e
T =4S du WEsit)
110127 Aoz YyZ4d & FZorRyE Eid olAuES FH3t
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110128 &3 #Zo] rAARviEaRd e 1S AAYE u AAgHg
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B fREFEde v g JHEFBAORSDE 200
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shojofe} @}

<EZ7>
(1) Z4 : SP-2560 (100m*0.25mmx*0.2/m) =2 o]} T 53 A
(2) FYF2% 1 225T

T 0 100CelA 477 A F 3C/ming HEZ 240T
T2 AEAT)a o]F 158 oA &

(4) AZ712% 28T

B) F%  dF 0.75mL/min

(6) split ratio : 200:1

1.10.1.3 AR

_ Pt/Pti, Ws, “ X
= psu Wi 7 1006770.9524%100

Pt/Pti : A48 AzvtEadA 42 g=dit 2 WRrEE=de] a2

=94k (g/1009)

H]

Ps/Psi : Fwde] AZvfEao|A] A =it 2 YR xEsde] vad
A A

Ws @ 259 F #=a84e dimg)

Wt : #ZA%F (mg)

It A T WFrisEd9 Fmg)

Is : 379 T WFETEZLY Ymg)

1.0067 : R EFE4S] EgagAdgdol=zR Y =it e 2H 2 A
A

0.9524 : l=dte] A gatk gk A 4
100 : H4 100g & H=dt g »A

11014 #HHe] % A=nETH

300000
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2000040
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50000
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111 y-og8 A=
1111 cakerd AwA @y 41 Aol MARERES A6l Hel ter o] Agd
u Zele] gk 9 elAb=e] $e 1730 ~ 3730 mg Abololojok dht.

2]
249 gAe A e (L) FAAS 38 =REH 7

H Ao
L1111 2449 4= A -
o o Absel g3 A

1.11.121 AAE F=22%

1.11.1.22 AlE5fA &do] F
1.11.1.2.3 o] &945 315 nmolA FFE=E SAs
111124 Z2=2Z¥X 5% 315 nmolA F3EE 4 sr}.(Blank)
1.11.1.3 AL
2 A5 (Gl s 04) 9] % (mg) = <= *1000mg* 0=
A ool Fd &
B: Blank®] &3%
C:AA g F F2EZEXE F9(mL)

358 @ 315nmol A 1%, lemel A9 Znto gt F3A S
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(9o F) AT & B

7h 2QA W B3 FEE SR A2 ( g F) AN TH
O B ATAE B =ARAE HAEWRRE 2907 odsEis o&sd
Wz 9w gr 3 §%S 7FA = A 3EEZ (L-menthol, D-panthenol, Salicylic ac1d)
2 N PAEEE FoAE(inoleic acid, gamma-oryzanol %)< o]&3dte] oAl Y
of A#FS AxsATh
O A MAFZES 7HEsete] odlx AFS AR AAE Ax 34 N
et o, Az AW 347 Exel YERd At
E 3 ZUA "AFEE AA2 AY A
PHASE | NO. | RAWMATERIAL NAME INCI NAME =
1 D.I-Water Purified Water 55.949
Tetrasodium Ethylene
2 EDTA-4NA L 0.030
A diaminetetraacetate
3 Aminocoat Betaine 2.000
4 Salicylic Acid Salicylic Acid 0.250
1 L-Menthol L-Menthol 0.300
2 D-Panthenol D-Panthenol 0.200
B-1 3 Methyl Paraben Methyl ParahydroxyBenzoate 0.150
4 Peppermint Oil Peppermint Oil 0.010
5 Pure Alcohol 95% Ethanol 15.000
Polyoxyethylene
6 Cremophor RH40 ) 2.100
B-9 Hydrogenated Castor Oil
7 w7 Ext. 0.500
8 1,3-B.G 1,3-Butylene glycol 8.000
c 1 D.I-Water Purified Water 10.000
2 Carbopol 940 Carboxyvinylpolymer 0.100
1 D.I-Water Purified Water 1.000
b 2 TEA Triethanolmaine 0.300
1 D.I-Water Purified Water 1.000
E 2 Na-Hyaluronate Sodium Hyaluronate 0.010
P 1 D.I-Water Purified Water 2.000
2 Lactic Acid Pharma 90% - 0.001
1 Biopeptide CL - 0.300
G 2 Procapyl - 0.300
3 Sepitonic M-3 - 0.500
A 100.000
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=
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R 4 2YA MAZFEE FF dAL BE NS

COMPATIBILITY TEST REPORT

A E Rice bran Essence A Z= DA} 2013. 4. 1
AE Ag lday 3day bBday 7day 15day | 30day | 60day | 90day
e - a5t
71| B 41 | 43 | 45 | 47 | 415 | 4/30 | 5/30 | /29
o9 H 3} ¥ gl W3} Lk ik ik s} ¥ s}
- GrEsy N 7= SRy =y Bk e 8=
g H 3} ¥k W3} H 3} H 3} ik ik ¥ 5}
Al —
cycle | 3719 N N A N N = e e
2] -
E
pH METROHM 691 5.13 5.04 5.08 5.06 5.12 5.06 5.08
H]Z | Anton Paar DMA 38 | 0.9968 0.99 0.991 0.9901 | 0.9905 | 0.9912 0.991
o5 ¥ 5} s} ik H 3} H 3} Lk ¥ 5} ¥ 5}
N N5 A A A e e A
A ke H s} ikt Lk Lk H 3} W 5} i 5}
0C 349 e SR A A A A A A
A= -
pH METROHM 691 5.13 5.05 4.99 4.85 5.06 5.08 5.08
H]% | Anton Paar DMA 38 | 0.9968 0.989 0.9899 | 0.9879 | 0.9877 | 0.9886 0.987
o9t ik ik W3} Lk ik Lk ¥ s} Lk
- GrEsy N A= SRy Iy Bk e A=
g H 3} ¥gh W3} W3} H 3} ikt ik ¥ 35}
95 37049 N N A= A= A= = e e
A= -
pH METROHM 691 5.13 5.05 5.01 5.03 5.08 5.12 5.11
H]Z | Anton Paar DMA 38 | 0.9868 | 0.9868 | 0.9872 0.989 0.9894 0.987
o5 ke ke ik H 3} H 3} ik ¥ 5} ¥ 5}
N s A A A e e e
) ke s} ikt ke Lk H 3} H 3} W5}
10T 349 Y 7 R=s 7 R=s A A ey A A A
A= -
pH METROHM 691 5.13 5.05 4.97 4.96 5.04 5.07 5.06
H]Z | Anton Paar DMA 38 | 0.9868 | 0.9876 | 0.9874 0.99 0.9884 | 0.9882 | 0.9885
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DA WBZFEE T dAz(geF)d EF HA H FEA AFEF A

=
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2 B9
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{1) d=d8
1} deldads] g dd el A o PEss] 9L SaE fATE EEfeds] gL £l fA L
it
2 o] <k ool de]aagdd A4k 99 wl A
& Ld%
1) LY 99 dds otel AUy off g4 48 fa= {08 ESES N 82 T3 4A N
gig=4

o] 47 OO mlE PR E&] 4 W 42 EvSn FA44¢ vehiht 2 A 3 o a8
WAz = we A £ e,

ol ES T
1) Wagda YEARE e AU W A494 98 oz 4AARE TREH 98 2z 444D
B
% <) & 100g GHIRIERA A Sl WO HOlT FAEAG 198 Wi 1 48 AY B4-A4E e
1=

{0 FadAN=

T Had4As ¥ oha AU o ddda) 4& 03 4L ZEFAA D& T HA4
14w

) LA
T 2oy SNy el ANE o g4 98 [l fAAHE EEEAS & Fol3 fH Az 2
.
Ty o % Bg] SRMUER - e iA S 10ml@ W FT28gs il o &8 F4d4 Juac

3. pH
el dUAEY ¥ piinAY xR

4 B,
Ag44, LAE, Wiy, gavddds, -8l UGy A4 2=daafadd o 9% 39
¥ Egddss] 2t ggs Aoy ER= oAl ¥ AcEMNY ol ANt

5 dardaA.
A204d AV EE 3 A=RETRAE F=HRAE)

1L FRA A ZF S H A
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Z9A MAFEES 7HEststo doiF AxE AT TS st e, Az A
AL g7 =ue Yl
X5 294 UAFESE FF dAANF AEA
PHAS RAWMATERIAL _
NO. INCI NAME 3=
E NAME
1 D.I-Water Purified Water 14.359
2 Kalcol 6870P Ceranol 0.100
3 Propylene Glycol Propylene Glycol 1.000
4 Micolin T-430 (30%) TEA-LauylSulfate 26.000
5 Hiampho - PB Cocamidopropyl Betain 10.000
A 6 Sunfom-LDE Lauramied DEA 2.000
PhenoxyEthanol, Methylparaben
7 Phenonip Ethylparaben, Butylparaben, 0.500
Propylparaben, Isobutylparaben
8 1-3 Butylene Glycol 1-3 Butylene Glycol 2.000
B 1 D.I-Water Purified Water 30.000
2 Polyquaternium-10 Polyquaternium-10 0.500
C 1 D.I-Water Purified Water 3.000
2 Nacl Nacl 1.000
D 1 Peppermint Oil Peppermint Oil 0.030
2 Fragrance Fragrance 0.600
Glyceryl Polymethacrylate,
1 Biopeptide CL Propylene Glycol, Palmitoyl 0.100
Oligopeptide
ButyleneGlycol/Water-PPG26-PEG4
E 0-Hyd ted Cast
2 PROCAPYL yeToRenated Laster 0.500
Oil-Apigenin—-Oleanolic
Acid-Biotinyl Tripepride-1
M i tate, Zi
3 SEPITONIC M-3 Aancstiin asparte, ~Ine 0.300
gluconate, Copper gluconate
F 1 v 7} - 0.500
A 100.00

O YA "AFEE 3 s FEdE)e a3 22 A2 Ax skt

- AMS 85TCAA & &3l sttt

- B2 90TCol/de] XA wik7| & o] &3] =¥ Polyquaternium-10S 30 ©]%
AREATA A%l FH7Fe At
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6. 24A MAFEE FH AF SABE AE

COMPATIBILITY TEST REPORT

A Rice bran shampoo A 2L =k 2013. 4. 1
ex Ay }—k] | g lday | 3day | 5day | 7day | 15day | 30day | 60day | 90day
71 | qE 4/1 4/3 4/5 4/7 4/15 | 4/30 | 5/30 6/29
P B ke ke ik H 3} H 3} H 3} H 3} H 3}
- e 183 183 Gy Gy N N+ N+
A ~ 5} W3} ks H 3} H 3} ik 3} ik
9 | 9o | 9 | 9 | 98 | 98 | 9% | 98
cycle 3714 —
A= METROHM 691 4199 4195 4185 4190 4188 4196 4199
pH Anton Paar DMA 38 6.5 6.52 6.63 6.54 6.67 6.61
N FRHHFREEEE
BATT BATT BAT BAT BATE BAT BAT BAT
S - ke ke ik H 3} H 3} Gk H 3} H 3}
- e 783 5183 N Grecy N N N+
A -
0C 3 -
Ax METROHM 691 4199 | 4196 | 4187 | 4182 | 4193 | 4196 | 4194
pH Anton Paar DMA 38 6.5 6.45 6.59 6.7 6.57 6.45
H] 5 -
ozt ~ ek ek 3} W3} H 3} W3} 3} W3}
e | 8l | 8lF | E | %l | ®le | 8le | %l
aA ~ ks W3} W3} 3} 3} W3} W3} W3}
25C 37h4 e | 8l | SF | F | %le | 8le | 9lE | 8l
A% METROHM 691 4199 4213 4116 4188 4201 4209 4210
pH Anton Paar DMA 38 6.5 6.21 6.35 6.45 6.8 6.54 6.55
By -
o 91 B Wt | owst | owse | owsk | ods | WS | ws | ds)
e | 8l | S | F | %l | %l | 9lE | 8l
) - Wt | owst | owsr | owsk | ds | WS | ws | Ws
40C g fle | 8l | 8l | E | %l | ®le | 8le | 8l
kol METROHM 691 4199 | 4185 | 4123 | 4157 | 4206 | 4195 | 4199
pH Anton Paar DMA 38 6.5 6.3 6.2 6.52 6.34 6.54 6.55
H % -
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O & dFdANE 294 MAFE=ES T3 AAEY BHYo AFS AxSAT
O Z%A "AFE=ES 7HEsto dodEY AxE A S Esislon,
= ARAL 7 ExE el
E 7. 2494 "MAFEE TH FdAEY AuA
N RAWMATERIAL ~
PHASE INCI NAME 3
(0] NAME
1 D.I-Water Purified Water 66.548
Tetrasodium
2 EDTA-4NA o 0.030
A Ethylenediaminetetraacetate
3 Aminocoat Betaine 2.000
4 Salicylic Acid Salicylic Acid 0.250
1 L-Menthol L-Menthol 0.300
2 D-Panthenol D-Panthenol 0.200
B-1 3 Methyl Paraben Methyl Parahydroxybenzoate 0.150
4 Peppermint Oil Peppermint Oil 0.010
5 Pure Alcohol 95% Ethanol 15.00
Polyoxyethylene Hydrogenated
6 Cremophor RHAQ ooxyetiviene Hydiosena 2.100
3 Castor Oil
B-2
7 v 7 Ext. 0.001
8 1,3-B.G 1,3-Butylene glycol 8.000
C 1 D.I-Water Purified Water 1.000
2 T.E.A(pH5.1 237]) Triethanolmaine 0.300
D 1 D.I-Water Purified Water 1.000
2 Na-Hyaluronate Sodium Hyaluronate 0.010
B 1 D.I-Water Purified Water 2.000
2 Lactic Acid Pharma 90% - 0.001
1 Biopeptide CL - 0.300
F 2 Procapyl - 0.300
3 Sepitonic M-3 - 0.500
3t Al 100.000
O 2/ MAFEE FH AAEHEEE)IL tew gL AR Az 3
- 50CAA A T4 ¢ &35kt
- B-1 42 &= 95%9] &3l st}
- B-24¢] RH40, 297 MAFE22S 4L F 13-BGsF 37 Aok
- Aol 93] g7k B F 40T olSE Wrste] BAL 93 /M43 o9
- A B & CHFES ¥ pHE 252U (pH 5.8)
- De A
- sk QA pH 51e] 5=% B3-S Arkeksct
- R g o] 0Tolart HeleA B9 F P dobehel 9hd ga AR
- A E AxEe HA pHE SAHSAH
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® 8 YA MAFEE FH EY ¢ABAE AH

COMPATIBILITY TEST REPORT

A& Rice bran tonic A 2= I A} 2013. 4. 1
o Ag | AE g lday | 3day | 5day | 7day | 15day | 30day | 60day | 90day
- 71+ | q5 4/1 4/3 4/5 4/7 4/15 4/30 5/30 6/29
aa WSk | Ast | As | sk | wsr | w@st | st | asf
N e | e | e | 9s | ge | e | 9e | s
ur Wl | wWst | dsk | wek | wsk | wWsr | sk | sl
evele | sa | ] g | 9 | 9 | e | fe | e | Ae | AL
A% -
pH METROHM 691 5.18 5.15 5.17 5.11 5.2 5.22 5.21
H|5 | Anton Paar DMA 38 | 0.9862 | 0.9841 | 0.9885 0.99 0.9795 | 0.9866 | 0.9899
o Wk | dst | dsk | wsk | wsk | Ast | dsk | s
N I I L G o B S -
- Wk | dsp | dsk | sk | wsk | wWst | st | s
Al —
oc | s | e | e | ee | 9e | e | 98 | a8 | de
A -
pH METROHM 691 5.18 5.16 5.17 5.16 5.18 5.22 5.22
vl | Anton Paar DMA 38 | 0.9862 | 0.986 | 0.9865 | 0.9875 0.98 0.9875 | 0.9677
- Wak | wat | e | wet | wah | wat | wer | wal
o ) R | S | se | 9s | e | ge | as | s
) Wk | st | sk | sk | wsk | wWst | st | we
W A —
o5 | 3na | B ge | ge | 9o | ae | 9o | g | e | @
e -
pH METROHM 691 5.18 5.15 5.18 5.16 5.14 5.2 5.21
1|5 | Anton Paar DMA 38 | 0.9882 | 0.9857 | 0.9887 | 0.9912 | 0.9884 | 0.9854 | 0.9868
oo Wk | w@st | sk | wek | wsk | wWst | st | sl
1t ] 9 | 9 |9 | 9s | e | ge | as | s
. Wak | wat | wer | wWet | wak | wa | wst | wal
soc | 3na | ¥ ) ge | 9e | 9o | 9o | 9 | 9 | 9e | 9
A% -
pH METROHM 691 5.18 5.13 5.14 5.18 5.2 5.14 5.13
1] | Anton Paar DMA 38 | 0.9882 | 0.9888 | 0.9854 | 0.9874 | 0.9812 | 0.9871 | 0.9882
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9 Zo|RAIAA BT
A4y | F& ofg | AE | Yl | 7Y BHY | 2XE HY d A
1 %00 o 31 ! SRR 2013.04.1076.10
2 #00 = 35 ! SRR 2013.04.1076.10
3 ENeXe! o] 28 ! thtg 9y 2013.04.1076.10
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= ] 22 32 = s EE Py E] INE GME
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4 A - - - - oK o]
el Pl - - - - oK D1 g
P
S 1A Hs/3s = = : : 1700 1600
pH - - - - 144 744
M AL E 3 E - oK 0k 0K
o |PIM = = = - OK oK OlH 2
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- AA 10 f WEEe] HEEEe BAY ol olaL, Jie] W&
1 Agol= EAIFS 90 % ©], 60 mLE Wil 150 mL

o= FAFS 95 % oldd W Atk vk, o

e
{0
oo
ol
rlo
=<

ol5tel A% | AAE Mol
& Wels 20 AE o Aol AWT W 30 A B FHEFe HA
o olabolat el ulgEel Sre EAIFO] 60 mL olshel A Sol = HA
o 90 % olael Aol 17) oI, 60 mLE Wi 150 mL ol akel Z$-olt= %A
%ol 95 9% ol5el Zlol 1 7] o5 w A Gk,
- AA 10 AR AT NERS AadANE 4H §FS FAG = WG
gol Sol 9t §70°] HYoR BS Wolmy §7]8 /5 AL e &
MFe g A olu AN WEE JEsE o Hustel 7
AAH 7 gFol WeHES 2§79 VRS 918 AA}L B
H e 49§18 g1 WRE ARl Aol Axstu Al R
oR B wWolme £718 A5 A9 AnPe Al 2P o g0l
7114 24 Bl 2uBAM WA ZPF B 20FS WA PSR
§FoR ok
£ 15, Skl F o mrbel Folxnd AY YA
EER
< DAOQ01 DHO002 DHO003
T
. 499 wa@ | Ade w9d | A4e 3
o o 4 o 4 o 4}
pH 7.5 79 8.0
oy 0.992 0.991 0.993
AE 2,000 1.425 2,075
. FFA Al SEREE SEREE
Cavte sy | FATFAADE | FALGANDE] | F3 A5 A el
2t 2t 2t
e 0.0074% 0.0182% 0.0135%
(o 2.2 A )
AT AY 23.5% 13.7% 12.9%
&=t 100.9ml 100.7ml 100.3ml
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Distributor and Agent Agreement

This Agreement is made this day of August __1__, 2014 by and between Ecomine Co., Ltd. 1,

Mandeok 3-o 16 Beon-gil 404, Buk-gu, Busan, Korea (hereinater referred to as

the “Company’)

and Clerian Inc. located 4015 W. 242" ST. L7 Torrance, CA. 90505 USA (hereinafter refered fo
as the "Distributor’).
The parties hereto agree as follows:

1

»

o

~

The Company: hereby appoints the Distributor as its distributor for distribution of the
Company’s hair care products that are in production or under the development (hereinafter
referred to as the “Products”) for North America (hereinater referred to as the “Territory’).

The Disibnicr chill el e Comouey o owsh courze. oukencs. Bdocn cnccines
distribution, and promotion of the Products 5 Ganpeny ol potsrfel bnyms
the Territory. The Distributor shall do its boet efot 1o fortir the Company's

interests in tion with the by of the Product

The Company shall do its best to inform of the Distributor as all times of all matters
reasonably required to enable the Distributor o properly carry out s duties as set forth
above.

The Company shal provids ks best pmd e prcing 1 the Disbuto or the madket: bot
parties hereto shall agr hibit A. - The pricing to
he distibuor shallnot bs highr than any ather gl ditrbutors.

The distributor may act as a sales agent in the teritory or outside of the teritory, and in
that case, the commission rate shall follow the pricing schedule as specified in Exhibit A.
The distributor shall follow pricing schedule B, in case of seling the products under
Ecomine bran

ayment Term.
The distributor shall pay the company 50% of the purchase order value in advance and pay
the rest 50% upon completion of loading goods and sending BIL (bill of lading) for
outbound shipment to the distributor.

Torm f the pgrrnent
term of this Agraﬁxmnl shall be for __3__ year from the date hereof, which pe
haton criaicasy renewad forfrthat Garkods of 3 yoars nioes akher pery givea o he
Sl e o o e 1 e (48 Mgfearoa o st vy (5 i rioe

e o of any pakod, provided, however, that the tem oftis Agreemant shall no be
Joua han th o of any prime contract or subcontract or supplement or add-on or renewals
o citibutor's customers fo the salos of he Produets durng the tme of

this Agreement.

Each of the paries herstoshall keep the contntof s Areement and the speciic cetals
of their relationship hereunder confidential

Thi

y inated in any 9

a. By mutual agreement n wriing of the parties;
b. 1 the event that the distrbutor shall commit & materl reach of s blgaions under
ich shall not have been cured to the sati mpany, i
on: Wikt 2) weaks of e dopec of witen s 1 e
bl mAing he sk breac b be emadad the conpany may e s
nt by means of a witten termination notice.

10. Neither party shall be iable to the other party for nonperformance o defay in performance
of any of it obligations under this Agreement due to war, revoluton, riot, sirke or other
Iabor dispute, fi acts of govemment or any other causss reasonably beyond its
control. Upon the occurrence of such a force majeure condiion the affected party shall
immediately notiy the other party of any further developments. _Immediately after such
condiion is removed, the affected party shall perform such obligation with all due speed.

11. Al disputes, controverses o diferences which may arse between th parles outf or i
relton o o yconnecton wihthe Agresment or fo the breech,shall be il seted by
arbraton in républic of South Korea In accordance with the Commercial Arbitrati
Rules of the American Arbitration "1 sverd el by moreorts) sl
be final and binding upon both parties concerned.

12.The valty, formation, and periormance of this Agreement shall be govemed by and
construed in accordance with the laws republic of South K

IN WITNESS WHEREOF, the parties through their authorized representatives have executed the
Agreement as of the date first above written.

Ecomine Co., Cleriar

Ltd.
1, Mandeck 3.0 16 Beon-i 404, Buk-gu,.
Busan, Kore:

—c

n inc.
1015 W, 242 ST. 17,
Torrance, CA.

CEO8 President John Kim

a9 27. Clerian Inc. ¢
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. Plant Part Used : Rice bran

. Solvent or Diluent : Carbon dioxide (removed)
. Empirical Formula : N/A

. Ingredient Category : Botanicals

. Manufacturing method:

15.

Description for registering the ingredients on ICID (CTFA)

Definition: RB-SCE is extracted from rice bran plant. It consists of Fatty acids,
including y-Orizanol, Linoleic acid and etc.

Chemical Class: Vegetable

Chemical Structure : N/A

Suggested INCI Name : Oryza Sativa (Rice) Bran Oil

Composition Statement : Oryza Sativa (Rice) Bran Oil 100%

Function: Skin Conditioning Agent

Ingredient Source: Vegetable based

Genus and species : Rice

Type of Preparation : Oil

: SCE (Supercritical Extract) of rice bran was performed in a semi-continuous
flow—-type apparatus with a 3-L extractor. Carbon dioxide was pumped into the
extractor using a positive displacement, controlled-volume metering pump. A flow
rate of 135 g CO2/min was used for extraction. Pressure in the extractor was
controlled using a backpressure regulator. The extraction vessel was loosely
packed with glass wool and 1 kg of rice bran was added and distributed
throughout the packing.

A small plug of glass wool was then placed in the outlet end of the tube before
closure to reduce entrainment. The extract was collected in a separator and chilled
by evaporating the loaded solvent at ambient pressure. Extraction was performed
at 32°C and 270bar for 240 min.

Trade Name:
RB-SCE
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&
Personal Care @8 Products Council

August 12, 2014

Ki-Jung Kim
United States

RE: Application No. 2-06-2014-2287
Dear Ki-Jung Kim:
In reference to the INCI application noted above, the International Cosmetic Ingredient Nomenclature Committee

(INC) has completed its review of your request. The INCI name assigned to the trade name identified in this
application is detailed on the attachment.

Please note, the lists tion from your as it appears in our data base and will be published
in the International Cosmetic Ingredient Dictionary and Handbook, the web-based Dictionary w/NC/, and the Council's
On-Line INFOBASE. If your application indicates the trade name is "not for publication,” it is noted on the attachment
and the data will not be published.

It is important to carefully check the attachment for accuracy and respond to our office promptly with any changes.
The INCI name assignment and related company information will be retained in our data base unless we are notified
that the product is no longer manufactured. You will be contacted on an approximate annual basis to update the
current status of your company listings. This communication will include only trade names and addresses; therefore it
is imperative that you maintain accurate records of all INCI name assignments.

To petition for a change in an INCI name assignment, a request to the INC can be sent via email to my attention. The
petition should include the current INC| name, trade name, application number, requested revision, and technical
rationale to support the petition, e.g., i ion i ion, and/or details, and analytical
data where appropriate.

In addition, please be advised that INC| names are continually reviewed by the INC for accuracy, and may be subject
to change when deemed necessary.

Should you have any questions, please don't hesitate to contact me for further information.

Sincerely,
%’EWM

Joanne M. Nikitakis

Director, Cosmetic Chemistry
nikitakisj@personalcarecouncil.org
Enclosure

Page?2

Personal Care z Products Council
Y.

August 12, 2014
Application No. 2-06-2014-2287

Submitted By:
Ki-Jung Kim
United States

Manufactured By:

ECOMINE Co., Ltd

1, Mandeok 3-ro 16 Beon-gil 404,
Buk-gu,

Busan,, 616-829

Korea (South);

Trade Name:
RB-SCE

Assigned INCI Name:
Oryza Sativa (Rice) Bran Oil

19 31. PCPC¥
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