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1.

SUMMARY

. Title

Vegetable oil imports rely on the existing development in substitution.

Objectives

e Vegetable oil material selection based on available import substitution in  korea

e Cold processing crushing, separation and standardized manufacturing techniques were
applied to vegetable oil Production

e /n vitro, In vivo test were applied to verify the physical and physicochemical efficacy
of selected vegetable oil materials

e Economics, marketability considering, products selection and development four kinds of
oils (chinese pepper oil, citron seed oil, pine-nut oil, pine-nut powder)

Contents

e Ist year : Three excellent materials in term of economic, physical and chemical
properties were selected through scientific efficacy verification

e 2nd year : Technologies development for vegetable oil production using cold processing
and crushed separation process

e 3rd year : Standardization and development the four kinds of trial manufactured goods

. Results

e 13 kinds of selected national vegetable oil materials will be massive developed.
Scientifically efficacy verification (anti-atherogenic, anti-obesity) will be tested.
Available supplying, consumer satisfactory, economics, health benefit, merchandising
will be surveyed and then development for 3 kinds of vegetable oils materials
(chinese pepper, citron seed, pine-nut) will be done.

e Functional health (anti-atherogenic, anti-obesity) will be tested /n vitro, In vivo model
to evaluated scientifically in Physical and chemical characterization and potency
verification of 3 kinds selected vegetable oil

e Conventional edible oil production, fabrication process by using an alternate oil using a
cold processing method, separating crushed chinese pepper and citron seed, while
increasing the content of the active fatty acid in the owner’s standard developing
process to increase the yield of the best maintained



Through cold processing and crushing technique, vegetable oil production will be
analyzed the compounds by GC (gas chromatography). further more, unsaturated fat
composition will be also compared

Through cold processing and crushing technique, Total of 4 extracted vegetable oil
products (Chinese Pepper oil, citron seed oil, pine-nut oil, pine-nut sullage powder)
will be developed.

Chinese Pepper, citron seed, pine-nut as developed material for oil production will be
utilized as functional products. Due to develop the product, surveying process based
on correspondent, staff and consumer will be evaluated.

Through the detailed agencies, cooperative organizations and a close working
organizations, development technology of 4 products will be transferred hanbit flavor
& fragrance Co., Ltd. and apply for industrialization.



CONTENTS

Chapter 1. INtrOQUCHION sessssessssescssusessssussusescnsusisusicasuscnsusicustcasuscssastacasiacasuscns 08
1. Significance Of reSEarCh resssssssessscssessuscsussustnsussussusisuscusisusessissuseasisasensenss 08
2. Objectives .................................................................... 21
3. Part Of 1€SEATCH COMNLEILS swersrersrresrrsssasssasssnsssasssasssasssasssanssnssnsssasssanssanssass 99
A, PETrfOITNAIICE seeeeerereeererescscsescncsesesesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 23

Chapter 2. Current status of domestic and international technology development ssesesssseesess 26
1. International technology STALLIS  sresssssseresssssnsresssssnsresssnsessssssssssssssansssssssasssssses 26
2. Domestic technology SEALLLS  seeesssesrsssasassrarcsernsessrasessrarossrasasassasassssorsessrancns 27

Chapter 3. RESUILS ceeeeeeeeeeessesscnsertenccssssssnneernecescsssssnsseteessssssssssseneessssssssssseessnssses 28
1. CONtENtS Of TESEATCH rressererrssssssrsssssssrnssssssrnsssssrsssssnsrsssssnsssssssnssssssnsessssonseses 28
2. RESUILS OF TESEAICH sssssersesssssersssssserssssssnesssssssesssssssessssssssssssssssessssssssssssssssssos 33

Chapter 4. Achievements and technological CONtribution sesssssssssesseessscesencees 134
1. ACHICVEITIETILS  sessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 134
2. Technological CONTIDULION swrssessrssrsensersensesusmsusensensensensensusnssnscusensensnssasses 135

Chapter 5. Research outcomes and USAGE PIAM «sewswssrssessersensenssrsseasensensenssnassasessensensenssnaseasensensenss 137
1. RESEATCH OULCOIIES seesesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 137
2. 0utcomes and USAZE PlAN «swswseesessssssesusssssssssussusisussusssussnsssussssinsuscssens 137
3. Progress of the research plan ................................................................... 140

Chapter 6. International scientific and technological information «sssssssssesseseessscenenecanee 141
1. Current status of international technology and mMarket sessssssssssesssssssssssssssnssnssnsnssnsnssassanes 141

Chapter 7. Status of research facilities and iNSrUMENtS «eessesseeessesesnesnecsnencanee 144

Chapter 8. Laboratory Safety Management Performance cescssssessssesssessssessasecascucnscncncaes 145
1. Laboratory Safety Management PErformance «sssssssessesessssessessensessussene 145

Chapter 9. REFEIENCES wereesersusescsusessusustususcusustcasustsuscsssiscssusicasiscasiscssasiacases 148



A

14, 770 de4d 2 e

3L cecccccccccccscscccccscccccsscscscsccccccccsssscns

A1 QA7ARTAe) AL L ARZE

08

27, ALY FA e

3. A EFE) AT U]E cerrrerrrsserssssrsssssssssssssssssssssssssssssssssssees

14, ATATER o) A

08

A2 = et 3%

21
...... 29

23

26

26

27

28

28

33

1A, =9 Zendad
24, = ZleNEd® -

A3 ATFNEFd WS B AT e
A Ay ue -
0 ATFINELAT wereesersenn

A4 ExDGAE B FdTople 7
JES PR = = e———
2. FEEopel e 7o x

134

A S A d7E A3 2 AREs A

14, AFME T eeverreene

134

135

137

0 ATEL AE e
3d. AL A7 AH

137

A6 d  ATNEHAANN =T el

14, 7| EH R e

137

140

141
141

AT ATARAAE ER

------------------------------------------------------

144

145

145

148



Hr

=
<0

i

AFAMEOACL e H 2

M 1¥

1.1 7]

2 ATl T

o

SEAF

)

o

rJ
e

AFEE FAC wet ThEaEe] A7 S
Aol wstel A

A3}

Eis

< #4243 7F

=
3

Al
&

Sis

™, °]¥

ol

o

K

file)

i

= Ao, == aAHfan)e] 7S ®,

[}
A

P
T

HgoE olgd

A &A=

o

(<13
.

Fd Alz=7hE

22 AU ol dBER S

E]

=]
T

K

)l

o IUol A AnH

LA =

o Az oA

el
o] &

=
o

jule})
g}

B %

. XA
5
O%O’H.ﬂm
- @] fon

1 48474 F57

®

i

oF
s

<

o T A EHAYA

o} 9= AAF-H7FHWTO) =-A

3} H 1991d A&

A

(e}

2=
T

E
oF

0

sl

—

<

S
.

£k

215} of

of e} v

3
)

}

NN &l ¢

)

o

_c;]

o BTV WTO &¥el whet 2 fA/3AAE M=) Ay 2ol

)
R

ol

~
Njo
o0

A\

K

fils)
X
oy
op

T
o

ol
K

o

file)
0

—_—

Y

s



e A7wde] A0E tetn ot Azt 93 A
9 Ay woiE 448V SO

i
it &
{0 EH

olN

=2
£ &

i

H

1>
oX,
Jo
N

o B
= o
e Y do
e
[0}

S
>

o ox oo mn
gﬂ

2 ® 41 o
(o
k
>
o
rlo
Wy
A

fr =
S
3% .

QL
k]
=
<
Jo
lo
o
frtl
[-'0
ol
rlo
=)
A
_"';l
=
U
"
=2
>
4
1A
QL

t ggulotl A ARHAT, SEEuolt obd S544E FUs 1
g A3 S FYE 20000 2039F EolAl 2009 1447F E
SO, RRS AR S55 sHHol FEsEA AA FYe

Sr FR A sudiod, 0124%E nwe) goE &
o] = FolEWA MEulol, BetA S5 £l HolRe.

Fds AAST o2 A AFS SAS L =T
Zn7l = -

SHEA 2f FYFEE ZHAE e
=

o
N
olN
_\|‘_;
2&
pash
=

Gd] 2 go g2 o] &HAY 28771 o]lAl= well-being, anti-trans fats(&
A2 1) e] marketing concept 8A47tA] thEstAA 1 olvAE AAE AVE
2O 7 o7t Y&

Oo{

P
o4 [m

7 28fo] 70 -80%F AAGFAY NFRE AA L YEFF2] &2v7t Fetn
e Ao deton, Agel U@ Aol EoHAHA 4§47 24 1F 2
9¢ olrAe melv)dremumF A EF SBF, LEHMF A K FIH,

siutetr] 5ol o8&l FUkstAL e FAY.

(F A1), dvlfrs OYds A= QJEd, I Fok
o] 850 & AE&ERFMEERE T, STFF7I8)AA vtk 2 ZAWe] ¥le] FHa
S ERAY W FY2HEC| EAVF dF HEA 08 kst A =&
AF72 premiumyg oil& 2A B A7 HAS



E 2. F A8 A Wie
ol 9
=AY Market Size M/S(%)
<2 B 1260 42
o 57 900 30
XS 400 16
S 270 )
7)e} 90 :
total 3,000 100

=

2k - AFAE. 2015, 2015 A FHEA4

o 9 wolA i vhe} Zo| B Aol EET0-80%)] tIFEHI Ak AR A
ol Olive oll2 A glom EEMfo} 7 olole] 3AT] 4 &f2 2% w7
NG GAR, GG ol SAsel ARe F53 wel Urtn gtk

o AZRAEFA A 73le] o7 OlivedrE AlZOoE 7]1& AFoldd Ffet &5
zu|ds A& FAC] A AA Y B#EE HYS AR 54

A A ZEA T} FhEeb, 283 o] Fodle dnR7tA A%
3| 2] F AAE "IN UE
well-being, 73R AvdgEHl= FHs FdHo|gta & 4 Jrh

el olel

T 2002 2005 2006 2007
=g B 109 986 1002 1000
IEH 81 402 800
b2} 200
total 109 1067 1404 2000
k8 0 AFAE. 2015, 2015 A FHEA
o ABRAY BFL A WFA, SFFR FA AW A Efo SRR, TEH
F, 7hsetf 5 AA B FEHe A2 24 AeR, oAlol AXY, ez
£ Aooh 28 AAE FeIg A 3 HE50t A2 AQFAA FAH 3

£ FAlelt

_10_




%

2005 & &7

[e)

T

Aulel ABHA A%

A

o =

T g H BT i Wlalgld ZTore P M
M ok W e N oo % N o ¥ |2 R w TR E s F R
s S N ~ T R | W g 2 r
- H o R o K1 = Rt ~ ¥ = I e XX
oF 7 R T W ) £ o M3 o ™ N oF
o Ne o W, X T R S S = o T E
,m.,llrﬂll Mﬁx o_H ﬂ‘w o | He _|__/| 2] —
B T T &= JI8| T AHwg A
A&l o+ MM = SEESRE: KB &ET =W
fxin  Peuf 3o PiEIT al
: = oy Gl R < oo
RO I3 of T g ok R & PN TR
L._E ol ,mW ~ ~ 1 0 Y fo'e) B KH Lt 0 ;,._ <
I xR = 2| & - B P A R
A oF mo Kl X 4 SISl ® WM )W gy
J)) e LN o o <0 il N || " SIS N Al =
WoE T P I T O FEIW g W
o] & gyl M o w_.T = o} ) o ~o dlo < iy % N o
o B 28 ® o B2 - ol T o MmN ek
s T T o~ S W ok ofn o | &3 | He < o] o e X
e & N o) E S| | 7 = o 9 of =
Ko =" of ﬂo_nov% oF H 3% Sl = T R W o = W o o
Mo € o Al el TED Cle dEBogy wRES
5= X IE_ M~ 63 o "W o~ B/ o< KX
QA%E %é;ﬂ ﬂm.,% o mﬁ%nomﬂﬁ %ﬂ%z
7 F (i T — 3= S oo o 2 WK
% & T T E ° S S = XX P8 =
o X B % < B 2= oF o HP S| o ST =™ 5 SHm
 TSE ZFRgd 4w T Reege L ETa
T ¢ O S ATy s o T ~ T K= 2
=NZ7 T Mo X g ,% S %%?uwov ﬁ.me._o
= . F U = o op W SRS S = = s bR
mOR T o) o W F %= M N FT s NEYN
inkdy frvidc 2rR of 3TTs BELC
.. - 0 —~ -
O_n T N QE o5 _.EA B Lf o _._.L ,H; ) B .XIO .Xl o) ,l_,_AI ,_ﬂo o <A w Q_JO_«I ov
5 o o C X ol 4 < gz TR T g
— _woﬂ To M ook X pn Ea N SE 0 ‘&;oW = T 80X
X o A X o)
ACEEw mpTagx oM & [N XM emg
cTRSE wEs g TgT & ok F T gy T
Prog® Tapdz kg® I o L Hd WAETT
W ook = X o ST~ Ju o ﬂ | = <N E O RT <L E SR M
o o . M| o8 o o
<t
2

cold

o]&3 AE&FA At 7]

] 0]

A
all

He

J]

o

=

10-2011-0017033)

)

=1

= O
_11_

AEA Bty Y= Ao 712

(53

processing



o FelA AL Fbsd UA AR T ARF, FAF 13F @FH, A0, T
M, FF, B, AR, RN, AU, 3, ﬂvﬂ, %, TUH, FIH) HEBA F
A 24l SR RS Arskea A% J)sA0]l AFY LRI xY
MY 0Yg Husn YUrNg 24 s}zx} 3.

1.2 ZAAAEH 524

o Cold processing 3l &2 FHeolgt Hd 7HE7|7]1E o] &3 A
50C o] 3} Aejol A Fa8 2 A2 1% A8 3
A AR = Ga3FQl Akt o2 A En

o B 7)%o] Yol EM Agdon BEHW, NE A8 §A AT P
of v, a9 FlsARel Ava® AsA fA AL Hol 7]
9 AAoE suEel FAE T 4 b

L o
z
My
L
N

o HEBY fA Az F RN we J129 BS MeEAAY ARE AgHAD
FHOE e whe nRIEA AFHEOR AEdtel

AESS 7 X0 HAAM =

o 2 MEY 71 2HY @ UI-F MM WE 1 @ 1 JIsYd HENEs St
HAHIZ 218 X HAKRI S| =2 IS8l N8R =8 &5 HE)|s oY E ULATHOHE
Nk

@ AH|TIS| OHMGHI ME2 ® AL el DLt S W o}
® MEJIZ E RUEN EX} HEOl CHst M= et = S’.} =2 HE)E0 En=
9 85 0|28t 1 RIPIX &5 zit
= 3““'

@ JHOIQ] HZ O AlDIO] EA @ R2HES ANT EED}
® 1Y sUESF (BB LS DX E2iol= Aty ¥Yo St M3E JHE
& =3

\ 7 N J

//

7

_12_



ol

Mo

o] —
CUNAY
4r o
® T
— &
o]

wo
no ol
Mo
'
o] §
Rz
H 3
B
X &
" S
o -
o
i
iL ﬁu
O T
N om
o) )
3
m._/o N
i
X o
S X
Mo
_ K
K =
oF _zAT
o ™
mw__ No
EUNIT

o A7t A%,

=
=

o F7]
- LHjf= 2008 3% 73 Eo A 2009 3%

=
=

- 34 7I4JEHF 23, 4A

o]

o 1990

AE

TEEd #7

LU BT

2001 2002 2002 2004 2005 2006 2007 2002 2009

2000

2010-2011 &=2FA7] A=

STAE(2010),

Ho

_13_



w Aed 1A Biked

o Aobd [4E 2 4
20099 4§54 At
37009 Yo Ay
- AgfA AL 2007 81T B

A7k AR oA HgRAY Y AP 4vnd
oF 0%t EO.E AW M£F FEolu AL 1=

o
2Z(2.5%) ¥

filo
o2
o
fllo
i)
flo
o
o
B
1
b
N

1,337 1,370

2004 2005 2006 2007 2008 2009

19 2. AERA AT B
A5 HeEd [4F 2 HFH/HE YL ] 2004-2009

0 20099 A&FAF HAEFe FEEE AyEA YAFE VIEer FUIEMF
f)7F 377k 3,623 = VM B
o] 7HE B2 A&RA F52 IVIFUFHY.
- I8y 20009 =0l= S, £EY, e A, R, STT1E,
SYEA, J7E, ASH 5 <HAE A w2 W, 20099 == FlEl

ojo] FHF7I T HAR B AiFs AAE

O:

- £EY R S BT 2006 =0 v Aikgo] A Fole W, AFTH(FA
T EBe JhEebn), #aF, EFAEA VIEA S RA, dntebrl 52 20059 o

H] A4keEo] A S71ek &

_14_



o A AR

() Z3}9 712 A8HA ARTFR

O

e 4.0% A

9d Eatel V1% A 8RS AFFRE 12 38059 Ao Hd
Z7vatel 2007d ol =

TR A &A1 AL 20043 84859 Yol wd FE3
zZ 9e dojden 2009 dol= 2004 tiH] 62.7% A 74E

S
o{:o_l%

ol

—

(] 99D

13273 13,8035
10,585
9,945
Eldﬁ I I I I
2005 2006 2007 2008 2009

3% 3. 4844 AFFE Fol- 23 A1E
AR Hobd [4F D 4FHE AuAE] 2 ds

@ A=d 74 F52 vF

o 099 A4 FAFY FHE St AyEH, F7|E@FH7F 55779 0= A
A AEL FAANZAA oF 41%E AXTE. I FHE ol F71E0%), AFF-7h=Tt
(7%), &£EQ6%), 7F&1A, v7HR, 7184874, SerrlE, S E70%),
S B, v, FRHFC% E715, WA, okAy, dnvtEf(%) coz2 AR

o] BHH e

_15_



AR Fi'ﬂ*’l 1%~ I | & _I€I='ﬁ'-
o
B

FIEtL B R E|

7| B

19 420099 AEd 1A 52 HlE
#

B Aopd T4F 2 4FR/HE AU ] 2009

¥ 5 AAY] AleS 98 29 3

5P =

der T8 A =91 AH(%) 52 (%)
= 100
ST 100
$YPBH 252 100
I EXN S R 100
7} Fh ot 100
2 E = 100

A5 #8719 AR A

o WERE HTE FUS Tl AxSHAL £URE FAFE A9 Bl £F
A4 FEIL AA gon, fYRTE £F R E A0R YERE FEYL




2000 2069 EEjolA 2013\, 1,183%F E& = 5uf o)l 7RIV} EFUHglow, &

Fek e

_17_

717t el = 43v ZEell A 4579 G 10u] oY FUhskls. 53] 20109F-H
01237HA= F=o2e] £E@o] dNFHor g3t Al FE@Fe] S/ &
& UERE. 2Eu 20139 S, BAo SoRe) FEfRIF FAastHA
A FE2d= FdarE Hils
2007 GAHom gl FrFstHEHE, ol 2007d ool E HFE
g3 52 7H40l FostiM tF st BAE diFf APl 7]
ToE 44
20104 %-E= BA BT Aol A& asta et S 74 Wkl e
87 NE A 3 JhEEy, 2EAR & AR AZo R 8 o] o] U
o2 oty
£ 6. WFHAD =l FEY A4
A= TEHE) T= A (H9) THHE) TUAES | FHFARS)
2000 2,079 2,063 531 425 1,639
2001 3,698 2,233 3,001 1,958 275
2002 7,410 5,001 1,719 1,544 3,457
2003 5,191 4,187 5,277 3,872 315
2004 4,325 4,150 1,039 1,103 3,047
2005 3,895 3,423 3,019 2,180 1,243
2006 3.437 2,805 11,551 6,880 -4,074
2007 3,890 4,867 22,207 18,426 13,559
2008 6,026 10,631 4,362 6,053 4,578
2009 6,656 8,107 1,569 2,769 5,338
2010 12,208 15,012 1,439 2,104 12,908
2011 15,088 24,274 1,698 2,970 21,304
2012 11,545 18,018 1,619 2,701 15,317
2013 7,663 11,826 3,264 4,571 7,256
A5 - FPAAFSEA YA Ewww.kati.net)
@ b= FEd 24
o HEoE AEHE AFhe BT JhEsaolr T Auth a5 sEve
ANM AUt ZhEekr 4802 AHgE AL egHdoy F2 f4RE-A2 F
A=y $52 AFEHIA 7PE8 o2 AMSE 2 mmAARE 20108 7H 7F
FEH7E diFfrEg agelghs flde] FHEA LR ALHE Fol T




A= FEFE | FEAES) | F95E | FUAES) | FAFAGS)
2002 . - 2 4 )
2003 - - . 3 3
2004 - - 15 18 -18
2005 - - 62 76 -76
2006 - - 323 389 -389
2007 - - 1,811 2,113 -2,113
2008 - - 6,077 9,334 9,334
2009 8 25 8,869 9,550 -9,525
2010 14 40 16,907 17,216 -17,221
2011 55 107 4,633 7,114 -7,006
2012 2,014 2,974 2,966 4,666 -1,692
2013 5 25 2,397 3,950 -3,925

A2 : al 7FEAE AEAR 83 B4

S5ef Agol ALHow Fast Amid AANAE AARE RIS ot
S5ER7E Rfol Ws) JhAol tha v W, 1ER B B 4 9 A
F A4S AUR Qo] ol Zol® &3 Rk Aol FF FeY.

(D) 55, thFe] £Y=GHA

_18_



£ 8 555 0T LYEFHY 5
(&9 22/EC&F)
ZUBO
=5 2008 2009 2009.12 2010.11 2010.12
Adsd | Ay
ST 322 222 245 307 300 22.4 -2.3
o 565 451 467 952 953 18.4 0.2
245 al 7443 AlEAE a8 2alA
@ S5, t1% A HEIH
o Shs ME/AL STE ASSTl 20109 7YRE FEet] AZEkel 2010
124 10€, 2010¢ 12¥& Q=R S A=7H4& 29 221922 A9 54

o O HME/VAS 5L ARSEA 20109 69 M8LEANA shetag ot o i
B 4sbr] AZkstel 20104 129 109, 20119 19 Q=R g% ME/ e Ad
L8] 23.5%, ALUv] 1.3% 53 B 4682 .

9 555 0T SYLWHA 59

(&9 28/EC&F)
= 2008/09 2009/10 2009.12 2010.11 2010.12 sHat)
i | ' ] Adse | Adgl
ST 155 145 158 217 221 39.9 1.8
o+ 373 359 379 462 468 23.5 1.3
F &g 4(yellow corn) 255, tiFyellow soybean) 153(CBOT), &5 - U+ FEA=E 9-8€
20109 12€ 104 71+ AE714Y

A5 USDA AMS and ERS(Average monthly closing price for the nearb

_19_

=
%‘1‘:76]

AAT-4(2010.12), AA F=

y future),

M &%




THE 7] 7bol wIs) ©

}

(o]
Rl

5

L:
R

9

shiy] ol % bR shstEA stel 20119

[}

v 20109

o]

=
T

oI+

B

3 0]
149 129 A4 dF7142 tond 517€ & 7HA]

%

o A hEIHA-L 20099 9YEE 20109 8U7HA 1

Q) =A 57+

(Y op o mﬁ X H =
Ll_wﬁ Al N M_ i ojn S
. o & T W oz S
o —_
s 5 = A@_ SN N
B - BB M
H WRT =RE
. p o W oF X
oE WW MG_H ~ oo (ny = N
l % o No %P A o o
- < d <N E
o O TP T -
= iy il e
A B T X R
2 %MW < R 63
o g TEH w )
AF N oo g o ¥ ofp =
{- oF T W oy o}
§oEEs BHE p 0 %
LS Jp —
: T = ) = N
i e ™ - = =V e
~ SHaF omw 5 7
ﬁm o N o ofF m - - oF o
ovﬂ o xS A_uw% oo T i
=3 mag My =% M _
™ on o o Mol T 7 op o X 7o
(s = Uy o F o e ol o T
T e X B/ g oy i} - o))
T m = 2ar P ol e M
“Eﬂ_ H_T _— AO Lo a ﬂ 0 ZO
v 2w omdTE FTRZ @ X
X ~ T - — O 03 T _
< W o o = N
— o wﬁ Mﬂ o Hlo M & FF ok
. X O = aov_,_uw_d. @E_i.mﬂ T 7o
ol of Hw T UP‘V | xo = m 7 o) WE W oy
% 70 XT o < WX 5 PP K < oo <r
mﬁ o O O o e}
)A
—_

_20_

o] o
=3

A

A
17} olojAx

Qlste] 7
A

A=

=
T

24|57}t

M =g,

=

o



E 10, 4BARA A4 5T o
T8 &

e AABT ORE o] dEFoeH BE D B Abol dTL B

o] Hko
Alx&%x‘-’] :ou o = = > o) 1.9 O ALo] O == 2
o 5ol A 7] FAH]Eo] Z Ao, 4E/f4S OFE 2
A A3t 9. 22 7HBA, TEa OEM o2 A4 AR v
o AA AlgF AL 2500~ 30000 Yo7 FAHM FQ FTEHEE F
715 9004 ¥, ==X 1,0008 ¥, ZF=gkr 6509 €, 28 Hf 3509

AR AE B | Ao 34

&
Iz

o A7) A& WA SRS - FsEe - &

o
T

ol

715 - =Y B -

ke

A8 2 45

o A YFIFAL 2010 3] o] FHE spAo| sloEA st A4
o 71A o1& qhak

T = H
e az 5aEA
I P ) » o
o 3§ 9 AAEH s AHA 7HE ] Wdsh] ofEl e

24, AT 53

71

-

A A Zz7ha wH 2P H(press method), 43}H (digestion process)
}3al= w22l Cold processing #4 g

FH(EHZY 10-2011-0017033)2 o] &3 224 2 Wi 7| 25

g

!
% g
2
Ay
Wy o
i
ojf
o
o
rC
2
rlo
g3
>

N

Cold processing #3] £z FTHOZ AxH A=A
chromatography & ©]&3F Fa&AdE ¥4 2 in vitro &=
FeHEst 7eds Ao w HAF

A9 AHAEEME gas
3.

n vivo modelZ &9,

Addrstel =4 #A4 3 #FAE] vhe A

o
=
= 98 A

p

o] &RH 3~4%F9 J}F 2F




A LA ) AT &

<G BAF-2AD>

34.

il

il

i

N

bl 4g b

[

el A g At 7hs

ATF, EAFE 10-20%

o Cold processing 2
chromatography

HEY A 24 23% A

1

3
il

A 7he

i

JJo

Ho

o Cold processing &4 ¥

<A1 Es A

™

@® Cold processing &3 &g THO=E A=

A%< in vitro 9 in vivo modelZ

™

o Cold processing w3 £ FHOZ A=

=

10~20% 2
q [e)

%

o

o Cold processing w3 £& THOZ A=

Nlo
T

H

el

Jo

10~20%2] AR\ SAS in vitro

o In vitro A3

<Al 2 dsHAD

7W7FA Al F

B

mK

@® Cold processing #3 £z FH 7]

_22_



o 715 Ee HHE HAse cold processing #4 #E FHOE AdHE 10~2059]

o Cold processing &3 £l FHOZ A8 &A1 7158 8 Y& A 71& A

Els
o Colloid mill& ©]&3] A=4 FA &AME A2 AN E F43}F stHA v
Hste Aol £ & 7lend

o AAA, AREe nAT AFTL ALsi] FrAol FRH 5-6%9 71T AE

7N
44, AT BE H A

L 134 A5 745 28

A4 3 ARATEE

FUHA 7Fedt 7IsAES B Tl | o FHAE A FALAE oA & 5 e 7'
g A 7hsd A 74 A AT | 2do] OF 23 IuelM tiF A e 4

B RA A

Y

m{n ox

o

o Cold processing ¥4 #2] FHOE Ax| o GOGs Qronptograpy)S ©]-&38ke] x|ubake] dhef B

8 424 579 o|sshd 2 B4 )

1%

o B4

r_{

0 47}, A3k, BB, Al 2

] Z| o g5 A3sl B bio-markers® RT-PCR Z-& western
/%1/\]- WAoo g A% % 2154 Fx9F 3 blotting 71HE ol &3t AE

A in vitro A B3 dsHAEs 7
A AEHla HE:

i

o Eui BAY TR WAYT AATA
AZAZE 24, AWAE NO A4 E, 2824 4
= AL 5% Py 93

o7]5AEY IHE  HASE  cold| o AelA 7FEse W49l cold processing w4 EE
processing ¥4 & 8 A& | FHESEY 10-2011-0017033)S o] &3 48 #A
A 7)< L o] &3} A]E/H _”_;q A& A

_23_




22
Hr
o

e

B/
M

e

Y

o "o %o
oo o )
. A.._ i 1,_A.o ,:0 X N
N e :
ie = pe X o
s ‘q = % AR
=K m o od < < b _&
Y R o :
= o of %o | ®O Mm_. up > -
22! T ooy W K N | e Ho < & %
HT_ 1:0 ) X \_I.ﬂ ~
M g —_ =3 W a b :
To ~X el —~ R i F B
5| M X 3 * 3 o
il Jo wo N e | Hie > B N
= | N F Iy <! o o’ o0 T i
- o o - - .m|ﬂ N o Wﬁ B "
R o X bl s BF¥: :
X Lo X E ok o | P ) ®E il
N A R el ° e |3 .t
5 w A = E.E m_.E e o) oo o wr m_.w
T P ] ofF Tl ROk H._ < g :
— T | H W | S : G :
o7 5T W | S S E <7
xT oY ¥ al oo | S S o W o
; W |T | T S2%
@) @) X m S S G Zx_
e , eSS SL e |w
1 ° > o @ oo | X
" ) 3 i Njo
' L i
o S Y S S
o] X T oo o i
— oy P !
N 2 ES JJo o X R o
B | = <r ~ - :
X LN | o X g
s 7 <% <~ |7 ol | )
T Jo < g |9 T e i 2%
| V= K of | X Gl . -
= o o TI % aF
24 £ . HT Cl = oy = N To
< . & of i ~
) i W_.E NrL WE m To 80 < ﬂﬂ WL
P~ T o < % o | 7 B 4|
. = S o | X @ M| o
= AT TJ ﬂ;ﬂ_ g < iz ;
63 X = wm | BX sTL &
T oty = = 9 m | = » : Mo :
o ol T K| XA w m,_ Z s s "
o o S < | & m gl S
¢ = o ok | R
o

2|
Hr

_ﬂy|
aze)
g
M

e

A

E._o
o)
i o ww_m ~ do o
- o S o o°
% T R o_a OE ﬂl
ki ten 2¥
z i E I
. _ﬂ Ay M = ,qu o
T s s R o
AL JFE |xT
— —_ S B o
i HAM ,_,M,_ Em ﬂ :1,_ Ww .IME _.ﬂo
0 & B
i N 14 p Q = T -
= O#E m.x ﬂ w H o —_
O _E OW H ,.ﬂﬂ U_x
~X ﬂ ,.,_mo N,_ nm.b RS
Jo 0 = o) B <
% * . " X Np
NS B
5 1 E
o T Mﬂ jir w_AlI ﬂ_1ﬂ O_H . :.L
© T |k ) of w &
ol | I =
Ap | |2 e 2
~ | < X e
N AL —~ m
: : 71_ ‘Aluﬂ .Nﬁl - .S
! -
— EO
~ =
W_._m o_a aﬂé
& Mo~
- 2 4
X0 E i W
,mO ‘Mu_l‘._ dAl Zﬂo
E mp TR
K - Gl i ;
7| X X =
o | oF *
T (W o R
wE 2z (2%
~
< X _ ¥ 7
? o B
ﬁmﬂ Gl W & X
i o W 53
T 2 23
< X T % S
5 P o=

_24_



E
N %
B M
=K -
2
= | % 2
i ~
X0 =
Mo Eﬂ @o
R
o Him o
= = 3 on
N P Y 3
B " M B e
LS I
° n = i oy
Wy o7 < cd
of oy A N 3
" Nﬂ a Xo {
Foo|t = | R ~
O O s O (@)
= T o -
i el B =
= o]
° o o
To- o No ~
i 73 T
o ° B o T
gl mﬁ ey w ~
%0 ed ™ = L
5 e |TET 2
K%
# ) x| ®
il o g |y
= X ® 5% D Gl
< oF = = T
(@] O

_25_



M2d =Hel 7lside g

(@]

(F)ol A g ZAos EXBRALAFORE dE TYH SHItE B2 AFA. T
A AR diacylglycerol, a4l ~H 2, vlEY E, HEY CE FAEo] Qth
told gl Ee] FqFHF Ude AE&FA= BEF AE&FAEG vt ool X

ofo
1>
ofo
do
i)
et
+
30
alfe

e 2718 oAlsE ARk e tololE

CololEx LAAGoIM Aete Ao sbmetiE RO el f3A 9t v
BR EE A7k8 A4AF fAZ AW §5E wese AL D AF
=5}

449,

)= Market A}o| A4l Microalgae(MK8805)E ulj ¥¥ste] DHA 3FaFo] 48%°l o|=2+

oA 3£ 5-#](Single Cell OiDE 7H¥ DHASCO&h= 4+ s

AR} 30% EPAE gf3ta e HAE FA& kg@
[e)

U AAHA Aoz YT UL

PAgosE 9 A% BE A, AW AY 5o PRI
o B3, 3AF) 9ol AABA oA, Blotel AASE M WH] F2A

H dE EFA ofet7 =4 A4kt Mortierell Alpona 15-45 &¢3te] ozt

) .
=4 A A TEAYed Ty HuEa s

40% oI ERL Fhstn 9l
om, oA B vME A

A 7Y w2 AFolsk & ¢ A5

nAEFAQA FF kg@d 300882 HAvjE
T 4~52 o] AUV AgFEERE Bt

o
o rr
—o
-
(5]

_26_



24, =l Zlenddd

Reow, HA &

37

A& 2012 63.9%, 20133 66.1%, 20143 %

Tl A

T A

£/ A
67.2%% "id =z 2. 2005 B oA 20089 EEA -, 2011F Fh=t

Al
o

Hip

<
_?T

oy
K

Ametirs FU 485 Al 7l

o
il

7] 36.2%7FA A

Cil

132 20123 31.0%°ll A 20143

o = Xﬂ?_(

ar=

i

R L

ol

ol

o
=

3 FAsk A%

Ho= A9

o
T

SYEFY 2524

|t

1

[¢]

oA 20148 7]E Zu|d A&l

3¢
T

o C] ALAE, ZHl

2 Fol= our6st 2ul3,

N

)

3o

N

b= QLo Al o]

k<]
pul

kel wl ol

EX3HA

‘@
K

ofn
°

=

—~
file)

=l

7hEehfrol W7ol H

- o
2o

JAS =L AFoH, 4

3

=

g2l

ol

I
o
N

I

il

T
Ho

e

ol

?
Hin

y
;OO

o] 013RE §/71BAE AEE AUSHAA, 28

fololl X #F71%E A5

9|

=3

% 4B 9L

A" o] H

o]
=

71%E

[e)
I

A A=7F vhEE o

3lo
=

= 7+ AdA

A

—_
o
il

oo

<
Ho

o

~

__01_
B

2447

av|ztol| Al AFE F7] 3l

ghe

Al
a

g, #71&

sl 2=

A=

ol 7] A%

&k

Gl

o

~, o_a
= Un
o
T R

Rio

N
- o] of

<

o ,_nyl
=~ H
o <
) Ho
—_

N
Gl

— E.E
=
oy
s
<3
nH

B

N

it
7 o
jm

mr
.

|

ZHH
FA =

S

AH&

b

3|

ol g8l AH o A

Fed AUH, shskA Al

-
2ro

KN
=g

_27_



AT LS Y&

14,

. -
X \W O*H \o/
Hr o oI IS RO ANn
= o ] = Al 7 %o
X <] ] =
oo <H a = o %0 N
—) K A bz =
G ™ 5 & 5 |® T E Ty
[ S o - 2 |1 czB|® i 2
X f ﬂ%” ﬁo _Z_l gy = o m B =
3 oo - e w O m Nr | Wo i MM Z g 8= WW.E mnﬂ Hs
- B R ® e Ho o X0 o 2 5 =
. -~ 7 — ,ZT.: Ho KO ™ _z__u 2 S = D IVI 0 =3 @)
Twx < | Fg I N EHE L TN
) [~ o ) = )
- S ﬂufu]P@7/M\ .cmMM.mmi%%
H X kX [T ® K N <R = = = <
o <R ErENTTRE L Ee =l 8% =
o o o o o o o o A Z 8 8K | gax Q
e — © © o o o o o
~ 1= G = T ¢
—_—— ~
w | L BRI 9 o W R R
o e S ™ oF W - = - Mo
X - o0 T B
m B = % TR o T =5 8 1] B
= el H mo o . = ol B
S ST xR T oo N T B
R LG = | Jal o Neo o i
T o |} . g o i~ T 53T W oo o
| X S w®w |EW 15 2 %
w2 ST P |m 5 b BN
5 < = oo o o = w e X < N
< ® M SECEMINCENN fo 2 N
. O XX L = L.M B o0 m No
o o T W o MR M
N oF 9 o . °
— _
oK o m Ho E__- Mﬁ m
< W s - o o
o BN D5 o %°
FA WL w % g 3 iy i 5
R S = — ol o ol
- o = X X [ eyl R
B ~ _EE — [©)] O_H 1 N W z_o
N < = w 8 < zo ~
N S © 7o S o ™
B A o X 8 o IS
o o % o S N S
WX O o % T o
o < X H_T_ S 1__
(@] o ~ ‘;d’l m ﬂ
o o

_28_



ocold processing 7]

8% 424 44

e o

o ALAA 7FEEhE B2l cold

processing 4] £ FHE

s1ZY 10-2011-0017033)= ©]

3 2884 A 7)1ES o
_]

g A ATe A

Q

°F
4%

-

<]
gl

iE oo ofp

o dAY 7ee
Mz 74 F=71€ AT

- Roasting

- Steaming

nlo] A2 9 o] HA g
Z5 A 2
Kneading

AT

o 8] 7]« cold processing
J-&

TG A= FA

L
[e)
F= TN AT

_29_




2. 22 A=
ATy
d W 9 i TA A HE
(o] 223232 HHH)
oA MEE FA} odEAA H PR vHARE AN o HEERAIE I &P
oAEAR FA A 3F| & T3 AR FF Ass ZAME B3 AE
Ak d A aA 3F AT
o GC(Gas Chromatography) | c GC(Gas Chromatography)2 2]¢F| o Al& A x| 8] &
< ol&sted AHAke] 3 A EWMAZSIAIAPHE o]&| oGC E GC-MSD &4
& A g AAFE FA AL ZE| oHPLC #4
e R

o2& A =& & o4t FAkEEVE &4, fE71| o4 S
A A 3 H2E o H4ksE7F SA Y

o AOMactive oxygen method) test

o1zt A% in vitro A3 | o vitro ZRAAE o]&3ld MEA| o A EAFA2] apoptosis
Hetog FFEWMAst ]| PA (apoptosi)Td A HE | A BT HAF
A AF %, NO AAdZF 55 44 RT-PCR| o 2]=AFA7}  apoptosis&
e B8 O 8%s AR A 2dste @Al bel-29
54 baxell HX&= FEFS &<l
3t7] 913l RT-PCR& 53l
T A mRNA TE S
gl
o drH 3F FAE njodlolo] AEARAE EF F| o Ao|HgHT, olag, AF,
vivo Ao =g A" 3| 1057 A3 & #3834 8% H| ¥F  triglyceride,  total
o AEAFA FHN F cholesterol, total cholesterol,
2 E=wAs 7|54 A LDL-cholesterol, Atherogenic
= index =4
o0 AL 7t o83 A=A | o A2oA ThEske WAQl cold| o AP 7]=¥ cold processing
A A EF3) 7]€ 70| processing w4 EE FHEE | FAHS FET ANMEE
s =9 10-2011-0017033)= 1z | A FE=FAHH ML
=  E3]7]+(10-2013-0068453)=
o]-&3t A&FA AL FFE3 7
=
oAz & AEARA ME|oAzx ¥ AEARA AR A 9| o AR A
=4 9 QKA H2E A HZE o A¥kAlL, WA+ H2E
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3. 33 d=
o] SL2=3) )

R (01%7—‘4-;;; %;%}‘ﬁ) AR
oAAFS ZEE #4,|07]&AZH VIsAe 7HX AFEIF o " AAFY #EA
AR, FErId AR T AFY FE71E 2AH Z| A E AZE 24
g2 Ak s} 7185 ZA

oAAFS A B fFEIIT o AHu A o3 mAE
A HXE
o AOM test
odtd  =uiak fFAY | o ddE =4t FAE 3T3-L1| o Addd =muiAk fAE 4T
MEARS T3 AR | AFAFAE, A BHAMEF| o AMExd bgYgs %
gl Q1 HepG2, &SAMERD CoCrp, AF  (0.01 mg/ml oA 0.4 mg/ml)
Zo] @ uAxel HUVECY| = &3 H MIT assay=
nA& 545 B7t o]-&3t] AEoll mHA=
545 Bt
o AddE  HJUAE FAIE|oAEAR FAE AT AdATE| AP E=Y AN A
SEEDUn vivoll A | (n vivos o1& ANAWAL | in vitro A@ATNA F<I
std 8% As(A5) A9 FeaAs a5 g A AEAE, 95 2 A
3} biomarker2 73 Ll = B S Pl = S e
2 Ids glsted &A
o A%S AEIA B}
o FHUe] Z2HE M3
AEZ Oil red O staining
< 3 A
o txA & o] &3t FH4hs),
AF 9 A A #
e biomarkere] w3d W
3} =4
odZF AolEFIQl FEF W
3t =4
oA EFE3 FAH H|oUAFE o8& HU F& T oHF =S FF Hi9
<+ AN ¥ xFs = & 21 g4
oGC #A4& B3 FEAHAE
4 EHFES AR HE
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24, A4z

L 13 9=
7h AR ) A7A 3
D G4 £ 24 @ARA 2 A AdAH 2ARE Bl WA A= 74 &4 13
T AR EFA. T3, JAMA, 2K, 7T, =71, 3, S9HA, I, I, &
7, bz, fFAA)
1L Add =50 AEd A L&A
No. SA Ta A7 A al 1 2 A SA7A
1 A= 108 &< 15ha® 15ton® 25,0009 / kg
2 AAA 74 17,831ha" 500ton® 60,000 / kg™
3 LA 10¢ 52,202ha® 315ton® 5,000¥ /kg
4 R 99 Z< 11ha® 7ton® 33,000 /kg
5 524 9od 2,953ha"”) 65ton 15,000 / kg
6 2k 10€ 1599ha® 5,712ton") 50,0009 / kg
7 35 104 0.99ha"”) 1,070ton® 50,0009 / kg
8 B 10¢ 4,413ha™" 10,854ton"" 23,000 /kg
9 T 10€ 11,810ha™" 30,040ton™" 20,0009 / kg
10 FAA 11€ 1,573ha"? 741ton"? 590 /kg
11 2 94 25,649ha"! 9,515ton™" 20,0009 / kg
12 =7 10¥ 32,156ha™ 30,533ton 'V 9,000¢ /kg
13 23K 8¥ 73ha® 58.4ton™ 50,0009 / kg
FO o ze A4 AgH oz 4 Auste WHo] gA F4 15ha ol oo ope] EAsE et &
2 ogol AAH AAH L HEEY] B FRHAM H2FAE FYst] 7 w7 2 wRA 7E
< Zgate FE= wol =A%
@ . 6,000 ol A 2k oF 160L AAE o]AL TAZ FASH AL 55.6%, 4T 8%HE3tH A F
Jl GujstEol 27tone.2 FHH. A {74 oF 200,0009/L o Az,
=0 . Ezan ooz g ey 2007 A AlAl AA .
F@ 14094 QM 25 AAEEZIZE oF 1,400ton [ 3AARE HHNFoR YL W 50%8AHY w2 F
Ag 2 AR el BEE Y8 AHEA @3 @rlE AL @tk o 500tnFE o] 23 g £
AEE S5 drolet gasFel 98 g
202012 FRFAAER BAAR 13 AuEE TFPAFS 262,257on oW E2k7E 0.12% ( 315ton)
202011 ESHEYIAA | FLFAER DA}
=) 3= %1"_5&
O 120119 Y G A e 2A
FO L 2011EE JFENIFALERIA
F10 2011 PAHE AP AHH] AL
F0 20120 PSS EEAAR
FUV L zar ek oinl Aok 10~-11%
F12:2007a 71% fAF AakeFe] 5,700ton o)™ FAH FeFol 13%

20 ofg ABER F HRA2H 2010

_33_



(2) GC(Gas Chromatography)® 2]¢Fd EWAZIAPAIFEH S o] &3

AR AR B 2 A
o A AL EAHE flst] Aok E;MA/EZIA EAR(
2010-785)°ll F3to] AAEE WA=

o Gas chromatography % gas chromatography-MSDZ #4135}e] A

W, T A A3} standard AleFE 372 A HFAF W EHo| AE &3 3

O

83

2 9
U[o

O AE AAE
oF 25mge] A EA FA & fFElFHe AL AT
WHEEF89 Triundecanoin 1ml S fglFXHol Hrlsta &3, A

O

o

o WEEA AU EEF £H9(0.5N) 1.5m S 7F8ta 48 91 &

o Heating blockell 4 100C 5%3F 72 % 30~40C =2 W2zt

o 14% BF3 €9 2nl< 718t & SA F4& 93 &F

o 100CeA 30&7t 7k & 30~40C=E 37t

o olASZE Iml& 7}3 £ 3027t A¥€3] I

o ¥3} NaClg¥ 5m-< 7}stal F74& € 303t 243 &
E

o £FOERH RYH o|aSBFS TrFan}

o Instrument : Agilent 6890N GC / FID

o Split ratio = 100:1

o Column : Supelco SP-2560 100m x 0.25mm(L.D) x 0.2 #m (Film)
o Oven Temp. : 100C (3min) — 3C/min — 240°C (20min)

o Injection Volume : 1 xl

o Flow rate(He) : 0.8 ml/min

o Injection Temp. : 225C

o detection Temp. : 285TC

@ GC-MSD &4 =4
o Instrument : Agilent 5975C
o Split ratio = 10:1
o Column : Supelco SP-2560 100m x 0.25mm(L.D) x 0.2 «m (Film)
o Oven Temp. : 100C — 3C/min — 240C (15min)
o Injection Volume : 0.2 «l
o Flow rate(He) : 0.75 ml/min
o Injection Temp. : 240C
o Mass quad Temp : 150C
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0 230C
: scan mode (range 30-350)

o Mass Source Temp

o Mass mode

o fA 13%9) A4

9 linoleic acid’}

9] QOleic acid

SEERF

)
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Z 2} GC 44
% No. | Peak Name Area %
1 6 linoleic acid methyl ester 67.7
2 3 palmitic acid methyl ester 13.9
TFH 3 5 | oleic acid methyl ester 7.7
o 4 4 stearic acid methyl ester 2.9
T« TI | - | etc acid methyl ester 7.7
_ . . Total 100
No. | Peak Name Area %
1 5 oleic acid methyl ester 29.2
2 6 linoleic acid methyl ester 24.0
3 7 linolenic acid methyl ester 18.2
ALz T 4 2 palmitic acid methyl ester 16.2
A p 6 4 stearic acid methyl ester 2.1
i " ) l B N 7 3 palmitaleic acid methyl ester 2.1
_ etc. 8.2
Total 100
No. | Peak Name Area %
o 1 6 linoleic acid methyl ester 50.0
2 3 palmitic acid methyl ester 24.2
2317 . 3 5 | oleic acid methyl ester 15.1
} ° 4 4 stearic acid methyl ester 3.1
o . " L ] etc. 7.6
P Total 100
No. | Peak Name Area %
N 1 4 | Unknown 56.6
2 6 linoleic acid methyl ester 17.2
QAFA 3 5 | oleic acid methyl ester 15.5
[ T 4 2 palmitic 3.2
S | 75
_ Total 100
’’’’’’ No. | Peak Name Area %
) 1 4 oleic acid methyl ester 58.1
2 5 linoleic acid methyl ester 18.4
=214 ) 3 2 | palmitic acid methyl ester 14.5
“‘ 4 3 stearic acid methyl ester 3.3
- ! -] 5.7
_ - Total 100
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No. | Peak Name Area %

1 4 oleic acid methyl ester 40.8

. 2 5 linoleic acid methyl ester 35.6

N | 3 2 palmifdc aFid methyl ester 10.6
4 3 stearic acid methyl ester 3.5

. ) i 5 8 | behenic acid methyl ester 2.2

= —‘—f——Lf - etc. 7.3

Total 100

‘‘‘‘‘‘ No. | Peak Name Area %

) 1 6 linolenic acid methyl ester 57.8

2 4 oleic acid methyl ester 15.7

- 3 5 linoleic acid methyl ester 13.3
=7 .. 4 2 palmitic acid methyl ester 6.2
. ,,‘ \ 5 3 stearic acid methyl ester 2.4

el ——— etc. 4.5

2 Total 100

No. | Peak Name Area %

1 5 linoleic acid methyl ester 434

2 4 oleic acid methyl ester 25.7

| 3 7 | Unknown* 12.9

Ak - 4 2 palmitic acid methyl ester 5.2
- 5 3 stearic acid methyl ester 2.7

- T e Unknown 2.1

- etc. 7.9

Total 100

No. | Peak Name Area %

. 1 5 | linoleic acid methyl ester 44.7

2 4 oleic acid methyl ester 25.3

Rl - 3 2 | palmitic acid methyl ester 17.4
i 4 3 stearic acid methyl ester 7.9

S |LE etc. 4.7

Total 100

i No. | Peak Name Area %
1 5 linoleic acid methyl ester 78.7

| 2 4 oleic acid methyl ester 7.6
23 ’ 3 2 | palmitic acid methyl ester 6.1
. 4 3 stearic acid methyl ester 3.0
T LL‘L; etc. 4.5
Total 100

_87_




No. | Peak Name Area %

) 1 5 linoleic acid methyl ester 45.2

< | 2 4 oleic acid methyl ester 354

ZH ' 3 2 palmitic acid methyl ester 8.3
4 3 stearic acid methyl ester 5.6

- e~ 5 etc. 5.5

. : Total 100

X No. | Peak Name Area %

1 5 linoleic acid methyl ester 65.2

2 4 oleic acid methyl ester 15.2

- 3 6 | linolenic acid methyl ester 7.2
=T . 4 2 palmitic acid methyl ester 5.0
. e 5 3 | stearic acid methyl ester 3.2

10— etc. 42

Total 100

No. | Peak Name Area %

‘‘‘‘‘‘ 1 7 linoleic acid methyl ester 34.0

N 2 5 oleic acid methyl ester 32.0

T 3 2 palmitic acid methyl ester 19.2

B AFA 4 6 | Unknown 4.5
5 4 stearic acid methyl ester 3.8

i ]’J S 6 9 linolenic acid methyl ester 2.0

7 etc. 4.6

Total 100

_38_




=4 A 13T iR, =A%) 2 FZ(A0M,

AU R(GE, 2AY) BPAD HBY §4 LA S8 G
2 FRIT ANOH, =AW FFe 2% 5T/ 47 o
we 2 33 Uei g

7Y, dAkekETE, A3

sheF o of 2-6% 7
67.24%, 62.14%% 7}

o AEA frA 13T FZHAOM, A7t #AakstE7E HAsbhE3Ad A3E 12) A EF
Aol A AAF 7|20 2 A7t= 4008, FakstEL 60meg/kg ©)3tE 4bd, Hshrh
180w A& /A A-Peolste] A¢ Luf 71ES AMsAeH 2343 4
FEH 71E FA A Ad3E e

F 120 e U A 8R4 135 dukd R 9 F4 AN

No. | #& FE® | =A%) | AOM(r) A7y s ETH | ASh

1 | A5 3.53+0.06 | 23.58£0.40 13.77 h | 3.26+0.35 | 43.87x3.51 | 140.33+0.58
2 | AFA 3.55+0.12 | 13.66+0.40 24.30 h | 0.61£0.06 | 6.72+0.50 | 138.67+0.58
3 | T34 2.50+0.18 | 19.68+1.25 7.97 h|2.60+0.34 | 20.51£0.56 | 139.67+1.53
4 | 34 5.42+0.07 | 20.52£1.33 0.42 h|0.51£0.04 | 6.97%£0.61 | 155.33+£2.52
5 | 5AHH4 6.2310.24 | 28.27+1.80 53.00 h | 2.03+£0.08 | 8.60%0.47 | 136.67+0.58
6 | &9k 3.99+0.03 | 33.05£2.19 18.75 h [ 0.94+0.07 | 7.80£0.71 | 144.00+1.00
7 | FAA 5.80+0.07 | 23.37+£0.94 14.96 h | 2.254+0.05 | 11.52+1.42 | 141.33+1.53
8 =l 2.57%+0.06 | 45.25£0.08 31.57 h | 1.94£0.17 | 8.88%0.53 | 138.00£0.00
9 = 2.2910.02 | 44.08+0.03 10.64 h | 1.60+0.35 | 3.90£0.01 | 138.00+1.00
10 A= 3.77+0.17 | 32.73+0.14 0.18 h|2.24+0.22 | 8.04%+0.23 | 135.00£0.00
11 Ak 2.31+0.14 | 67.24+0.08 541 h | 0.77+£0.21 | 2.55%0.27 | 138.33+0.58
12 T 4.15%0.14 | 36.40+0.17 20.34 h | 0.31£0.03 | 5.81%£0.33 | 138.33£1.53
13 S 2.19+0.07 | 62.14£1.72 6.22 h | 0.21+0.01 | 4.05x0.01 | 137.67+0.58
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)

) A4 3
4 74 F=
4 A =& 19 5 YRR FE5o 4
4
)
A4
]
3} (20mesh pass)
3
Al = (500g)
)
n-hexane % 7K1.4L)
)
Z< 9 F2(30min)
)
Z Z(5C [24hr)
)
12} o} ¥ (Whatman No. 2 filter paper)
)
22} o 3H(Advantec GF-75 Glass fiber filter)
)
73 E =45C)
)
95% Ethanol 3 7H300ml)
)
23t E=(45C)
)
Sample
a9 5 A EA
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2

EAZEY R 53

2
Al %/\4

21 & A 7F HUVEC % 3T3-L1 M FAo vX= ¥
JRATEA, =K, S, BF, DA, 4z,
SHk, 23S F7]Em ¢l DMSOel 10ul/ml &
ul/ml, 0.05ul/ml, O.1pl/ml, 0.2ul/ml, 0.4pl/ml = A|3Eo] 24A7F

X E-A-8-A7F Human umbilical vein endothelial cellHUVEC) @ 3T3-L1 A= H] X

reagents *2lst] ME AEE| A= IFS SH39US

0} o

o AEAFAE AgstA A&

nl o] 5] 2] &4

0.2ul/ml, 0.4pul/ml 2 2EA A

=
=
=

FAE At W BRE T AEFAHS

A 28k <

control® ®]a st HUVECH# 3T3-L1 A|3zof|A] 0.1ul/

UERiA ekgront
heh.

o Al 254

o wetx B Ao AIEEH= AEAAAE ZE AAdA AE 84S YEUA &
S 0.1ul/mo)ste] BEoA S PP
180 O.01 2/l
1 = 0.05uesmi
Boa o Zosert
110 2} J - D:4t.l2 ™
TT i . . " sl
5 . T 1 T I .

—

A 8 A FTER) AT R —
i SR
g )

Cell viabiity (% of control)

Control DMSO D= Lo XKEAN =7H

1% 6. Effect of Vegetable oil on the viability of Human umbilical

VTR DR AN T
”, L TR G T TR Tl [ e

AT TTEI PR AN FTE
R R

=5 == ==

vein endothelial

cell(HUVEC). Cells were incubated with indicated concentration of vegetable oil for 24h and

their viability assessed by a CCK-8 assay. Results
expressed as mean=+S.D. (n=3).

150

140 1 '|' ‘
— W | 1
.E 1z0 E == = TJ:_[ T v E i
= z |
== ; T &
= . : &
£ so & RE B = % !
= eo = = e

40 E E

20

2 2E
o £ =1

Control DMSO DZasm| kb =ZH == s=| a4

bz Rxps

are from three experiments and are

O0.01 e/l
= 0.05ues/mi
0.1 e/l
™ 0.2ue/mi
‘|' = 0.4 pe/mi

—
—

dﬂm‘lﬂﬂm:\_\—i
oy

oAy =t =7

==l

1% 7. Effect of Vegetable oil on the viability of 3T3-L1 cell. Cells were incubated with
indicated concentration of vegetable oil for 24h and their viability assessed by CCK-8 assay.
Results are from three experiments and are expressed as mean=+S.D. (n=3)

3) A4 54 A= =4 (Oil Red O staining)
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o AEAFATE AA|EL] 35 9 triglyceride 2o w ]% VS Fstr] st
o] 3T3-L1 AHAFAEZE AWAEZE F53F 0.05u/ml, 0.1p/ml & 21EAFA
Aglste] Aol vl A= dFS SHSA =

o A7+ MDI control& 7]FoZ AEARFA 0.05u/m A3 oA
(44.01% <A, FF (41.89% A, AFA (32.46% A O = AFZ o] Has

o, 0.1ul/m A3 FANA= A 43.04% GA), DFF (3L75% A, &

4]

(21.61% A «co2 A=A o] ZHAHAS.

_IIN

Ak

rr

005 ue/me

™01 pe/me

Lipid accumulation (% of control)
3

EPE| = =0 e T

o
o
ﬂ 't
z
&
it
il
i
£

MDIL DMSO  SIZEM| SREM| =7 =

control

19 8. Inhibitory effects of vegetable oil on the lipid accumulation of 3T3-L1 cell. The
cells were incubated during differentiation with two concentrations of vegetable oil , and
lipid accumulation levels were determined by oil red O stain. Results are from three
experiments and are expressed as mean+S.D. (n=3)

(4) Enzyme linked immunosorbent assay(ELISA)E ©] &3} leptin =4

o AEAFA 7} leptin 0o A= FFE Ay 5t 3T3-L1 AFAFAE

fr=3ste] 0.05u/nl, 0.1p/m &) 2EAFAE A3t leptin &wlel

ZAs A=

o T g7<9 MDI controlg 7]Eo 2 2EAE2 0.05u/m T3 FolHE §2H
(144.53%), 2z (129.64%), FF (122.49%), <3}4 (121.88%), Ak (119.45%)2] o=
leptine] E8E F7HAZHS. AEARFA 0.1u/ml A3 FAME FAR (138.3%),
=23 136.93%), At (134.35%), 4Fx (130.4%), &34 (125.08%) A= leptin®] #4]
E S7THIA =
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160
®0.05 pg/mg

140 ] _‘:_! ] ) =01 pd/mi
120
100
80 -
60 -

a0

Leptin secretion(’% of control)

20

MDI control DMSO  TZEM| SEHW =T E: it =R SHEN

19 9. Inhibitory effects of vegetable oil on the leptin secretion of 3T3-L1 cell. The cells
were incubated during differentiation with two concentrations of vegetable oil , and lipid
accumulation levels were determined by Enzyme linked immunosorbent assay(ELISA). Results
are from three experiments and are expressed as mean=S.D. (n=3)

(5) A=A FA 7} cell proliferationol] w1 x|& 3k
o 2EAFA7}F HUVECI A cell proliferationell W X&= @S &<lstr] $a) 0.01ul/
ml, 0.05ul/ml, 0.1u/ml e} 2=4FfA]9F TNF-o 100ng/ml= HUVECC] elgh 2t
0.10ul/ul, 10.7% <A, &34 (0.10ul/ml, 9.66% A, -+ (0.10ul/ml, 8.6% <]
A, Z7) (0.10ul/ml, 4.68%), &F (0.10ul/ml, 2.27%)N A cell proliferation®] <A =]
A+

160 -

H2HRR 001
=ASdHTX 0.05u@
A ABSRA 01

140

120 4

100

30

60 -

40 -

Cell proliferation(% of control)

20

o it L
Controf  THNF-o TRNF-a+ THNF-o+ THNF-a+ TNF-aa+ THNF-o+ TNF-o+ THNF-a+ TNF-a+ ThNF-a+ ThNF-o+ TNF-o+ ThNF-a+

100ng/ml DM =Epa] =7 == b= TR 2labs =k E=g} &=t =uii =54

a3 10. Effect of Vegetable oil on HUVEC proliferation. Results are from three
experiments and are expressed as mean+S.D. (n=3)

(6) A=A 57} cell migrationel] mx]&= &

o HUVECE wiF Aol 90% oldo = vjddt F tips o] &3dt] AMEet MEAIE
3 5 cell migratione A=3F= TNF-e¢ 100ng/ml S A3k 5 A EAHARGAE
A g3t cell migratione] A& AEE A+
o IFA 0.1ul/ml, "3 0.05, 0.1ul/ml, 2F= 0.05, 0.1ul/ml, FAA 0.1pl/ml oA T2
AEdFAE AT AlZEY cell migrationo] AsiE Zlo] &<l
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Control TNF-a 100ng/ml TNF-c+ T2 M 0.05p8/m¢  TNF-c+ 112 M| 0.1p2/me

TNF-oc+5XFW 0.0548/m¢  TNF-a+S XM 0.10/m8  TNF-o+ =74 0.05p8/me TNF-o+ S 0.1u8/me

TNF-o+&-= 0.05ue/mé TNF-o+ &= 0.1 42/ me TNF-o+4F2 0.05p@/me TNF-o+4AH2E 0.1 ul/me

TNF-a+53 XM 0.05u2/me  TNF-c+ &AM 0.1p2/m@  TNF-o+ Q1AM 0.05u@/me  TNF-ci+ Q14FM| 0.1/ me

TNF-o+5F0.05 @/ mé TNF-cx+7F 0.1 8/ me TNF-c+%H7 0.05u2/me TNF-c+ %&b 0.1ue/me

TNF-a+ 35 = 0.05u8/me TNF-o+ 5= 0.1p8/me  TNF-c+ = 3HM 0.05u8/me  TNF-c+=SHM| 0.1 8/me

TNF-o+ 5 8F M 0.05 ue/me

13 11. Effect of Vegetable oil on HUVEC migration. HUVECs were wounded by a scratch
injury line.

TNF-ct+S HEM] 0.1 2/ me
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(7) 21 =4 5A 7} nitric oxide synthaseol] m]x]+&= &k

o 2EAFA|7} nitric oxide synthased] vX= F&FE& EAs7] A AEAAFA
0.01ul/ml, 0.05ul/ml, 0.1ul/ml 2} TNF-« 100ng/ml-& HUVECe] AHEstA<S w <14
A (0.10ul/ml, 131.43%), A4 (0.10pl/ml, 129.63%), 4F= (0.10ul/ml, 129.52%), I
AR (0.01pl /ml, 123.81%), =8 (0.10ul/ml, 122.86%) 2.2 NO<] Aol F714.

A}

i=d7%| 0.01ue
248X 0052
=8F* o.1pe

. L

e - =1
140 -

Nitric oxide synthase(% of control)

Control TMNF-a TNF-a+ TMF-a+ TNF-o+ ThNF-oo+ TMNF-ac+ TNF-oo+ TMF-a+ ThNF-c+ TNF-oo+ TNF-o

100ng/ml LA S=EE ST B = A 2labm Bt =7 ==

a9 12. Effect of Vegetable oil on HUVEC endothelial nitric oxide synthase (eNOS). Results
are from three experiments and are expressed as mean=S.D. (n=3)

®) 212447} VACM-1, ICAM-1 mRNA 2 whulzl @ao] wx) o3k

o A EA 827} VCAM-1, [CAM-12] 28 n 3= 982 RT-PCR3} dot blot 7| oz
mRNA 2 o zlo] id S F2lst4l

o AEAEAE 0.1u/me 52 HUVECH AHFstES o 4+=2(93.05% <A, At
(88.31% A, &3A(74.58% <A, LFK(69.87% AAD, A (58.88% AANco
2 VCAM-12] mRNA 2dE& #3193, ICAM-1 mRNA Ao A 4-3%(7.89%
AAD, ILFR(2.28% AAD, FAAN(78% A, TR (1.45% <A, §34(0.69% <
A, 2740.22% ADAA T A7 = A2

o Dot blote & AEAFAZS 0.1ul/ne HE=E HUVECY A3 T dad dds
et e w, VCAM-19] oo w34(102.3% &¥), 4k=(106.4% H3), &3}
#(106.2% &), FAA(110.1% T3), #(1204% Lo = LYol AHA HIJS
o, ICAM-19] 79 4kx(103.2% <A, 1F#(138.7% A, FAA(139.8% <A,
93(139.2% JA), 1FH(138.3% JADwoZ vl Hoe] HA LA AL,
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Folckinduction of vascular cell adhesion
molecule 1(VCAM-1) mRNA gene
3
|

Control  DMSO Zma ==t =7 == = e T == == ==t
Q.apesmE D 1uesme O 1pe/mE O1pe/mE 0.1uE/me 01pe/me DAuEfmE O1pg/me O1pe me O2ug/me DA uR/mE
140 -
- 120 |
@
2
g = il
2 g w0
£ 5
5 2 =0
2 E
& E
=2 O 60
E =
=g
T 8 40
2
E 20
o
Control  DMSG = ==t =m RS s FE SIatM R Olu/mE T == == ==
Olug/me  Olue/me  Olue/mE  OLuR/me  Olug/me  Olug/me  Olug/me Clug/me  Olue/me  O1ug/me  Olue/me

a3 13. Effect of Vegetable oil on the vascular cell adhesion molecule-1(VCAM-1),
intracellular adhesion molecule-1ICAM-1) mRNA expression in a HUVEC. Results are from
three experiments and are expressed as mean=+S.D. (n=3)

VCAM-1 ICAM-1 GAPDH

1 2 3 4. & 3
Control
Ay
=13
oA

VCAM-1 ICAM-1

do ok e Jo o
2 o = 4n

0
of

5
:

2
:

2]

Protein expression (% of contral)
=
=

Protein expression (% of control)
[
3

=
o

Control
TMF-a
=]
=M
=5
5
EE
e
ol M
= o
Mg
FEEM
wa
k-l
Control
TMF-a
|
=M
x5
A
2atM|
L
L
s
= sl
M
FAEM
)
aFH

% 14. Effect of Vegetable oil on the vascular cell adhesion molecule-1(VCAM-1),
intracellular adhesion molecule-1ICAM-1) protein expression in a HUVEC. Results are from
three experiments and are expressed as mean=+S.D. (n=3)
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9) AEA A9 m vitro Ay Az}

o AEAFAE o]|&3ste] 3T3-L1 AWAFAES} JAZF AddE F & UYIA =
(Human umbilical vein endothelial cell, HUVEC)E o] &3} &l 3JEwiAs &

o=
o ?‘i}lﬂ]‘]& }j Oi 3T3-L1 E3MEE ©]83t oil red o staining AFH=E A LA E
B3l oA 2L wjkd U leptin BHE FAAE 24 & 140 B 2 A
TE ®EANEA S
o gFwMAs Ad¥dgo=z HUVECE o]&3sle cell proliferationy} cell migratione <A
3} A] nitric oxide synthase?] %7}, VCAM-1, ICAM-12] mRNA % wwjzo] utd
= AT &2AE & 140 w5 ¥ FXHAFEE FASA
o FTAAA AFAIE 14, 15) AEAFA T F¥T, FeHAs}ol| FaET} FH &
A2 AL, AN, AFH, Az, SIANE ATSEA
% 14. A=A 7A 9 19 8%
AY % a4 =9 T 2k
Ak 0.05ul /ml 44.01% A
2k 0.10 ul /ml 43.04% A
Oil red o staining BT 0.05ul /ml 41.89% <A
AFH 0.05 ul /ml 32.46% A A
BT 0.10 ul /ml 31.75% <A
2 0.05ul /ml 144.53% <7}
A 0.10 ul /ml 138.30% <7}
Leptin &3 e 0.10 pl /ml 136.93% =7}
Ak 0.10pl/ml 134.35% =7}
Az 0.10 pl /ml 130.40% <7}
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# 15 AEAFAY FEAF BF
A3 W& 274 =9 T A3k
Ak 0.10ul /ml 10.7% A
3 0.10 ul /ml 9.66% A
Cell proliferation A 0.10pl/ml 8.6% <A
A 0.10ul /ml 4.68% <A
o= 0.10pl/ml 2.27% A
== 0.1pl/ml
L Rl 0.1pul/ml
Cell migration L= 0.05ul/ml, 0.1ul/ml o win] mlag
i 0.05ul/ml, 0.1yl /ml
A 0.10ul/ml 131.43% <7}
Z 34 0.10ul /ml 129.63% <7}
Nitric oxide synthase Az 0.10ul /ml 129.52% <7}
A 0.01 pl/ml 123.81% <7}
S HRY 0.10 ul /ml 122.86% =7}
Abz 0.10ul/ml 93.05% <A
Ak 0.10 I /ml 88.31% <A
VCAM-1 mRNA &3 23H4 0.10ul/ml 74.58% <A
ILFA 0.10 ul /ml 69.87% <A
A 0.10 ul /ml 58.88% A
L= 0.10 ul /ml 7.89% <A
ILFEHN 0.10ul/ml 2.28% <A
ICAM-1 mRNA Z3¥ AR 0.10ul /ml 1.78% A
S EHY 0.10ul /ml 1.45% <A
g3k 0.10 ul /ml 0.69% <A
=) 0.10 ul /ml 102.3% &
Az 0.10 ul /ml 106.4% &
VCAM-1 ©haid iy 2-3H4 0.10 ul /ml 106.2% &
A 0.10ul/ml 110.1% &
Zk 0.10 ul /ml 120.4% &
Az 0.10pl/ml 103.2% =3
e 0.10 ul /ml 138.7% &
[CAM-1 @3 urg KA 0.10 1 /ml 139.8% =&
BT 0.10 ul /ml 139.2% &
T34 0.10ul /ml 138.3% &&
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DO FAHA

T 18, A A R9E S

A 1 I} }% z7
H] %(%) 45 27 15 13
£ 19, A TAe A EFEH =4
=7 TR o SR e ) 25} 2
B £(%) 10.54 2.5 31.43 15.29 40.25
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3k AArEe 5.712ton (011E% YABYAEALNZHIA) o, AT 75% ¥
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(4) AEFA 3T gststs Ad 4
Op F ZYd=SF =4
o F ZEvE FF AIEAY Az F ZEdE FFo] M BweH
19 F FgvE FFo] 4 AoZ SAHHUYG
Gallic acid standard curve
2.5
y=0.0054x+ 0.0195
7 | R? = 0.9991
E
§' ——ARS|IEE )
< — M3 (AS(EB )
o0 160 200 200 400 500
Concentration(ug/ml)
& %ug/ml 0 25 50 100 200 400
ABS(§# %) 0.037 0.131 0.276 0.548 1.132 2.15
23 21. Galic acid & A= @ =43k
Z s2|H & & (mg/100g)
"? L e
£ e
'Em B 7R
3 BA
Btsat
| I l N W[
’ b S = 2% shet
AE Az | S5 | YR | A Ak 7tEet | =
3+ (mg/100g) 20.20 11.34 9.63 9.29 5.69 5.06 8.52
a8 22, F ZY9E 39 =429
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(1}) DPPH radical &7% =

o DPPH 23&Z3 10ppm, 100ppme] FEoAE tiie AlgE9 34kslzE o] wn|
g ot 1,000ppme] FENAE F8ed F EEAFIE 7P =& dEE S B
A3 AAY #A F FANF A2A IR BF 4E0Y Bo 2 FsY
< B 5.

o 53] 4txf % AV 48dy vlwsl Zzb 2148, 1.78) =2 FEE s B
o 1,000ppm ~ 5,000ppm FEoA Akt o] GASHA FUMekeE BEFS B
3 FAN R AfolE 7YY PGS BYL

o ARHOE MEf, HANF L AVES JIE FEoUT Ul Ee s
HS HYon 53| xf 9 AVEL ditstge] €53 =2 Foz2 IIFHA
o

DPPH ASSAY
80 +
70 -+

gﬁ.ﬂ

3

350

'E‘w | ® 5000ppm

-.E | 1000ppm

'Em { @ 100ppm

E B 10ppm

o 2.0
' h
0.0 N . | ﬂ h

e S35 7h=2t A A At
Samples
a9 23 v%o ©wE /A2 DPPH &t E &A=

t}) ABTS radical &~4% =4

o ABTS A@dst 4xfel Fasigol b3 e #3118 nith ok T eYE
of HlalA <F 3~4u] =2 X2 DPPH WH & o] &3 IJ4tst A48 AFpol= Ao
g BAFs
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(5) GC(Gas Chromatography)® 2]oFd E:MAZIALAFHEE o] &3 AP A9
A AR 2 T B
D A2BHFA A B A7
RT Area
Peak Name
- # %
1 | palmitic acid methyl ester 47.106 | 13.48
2 oleic acid methyl ester 53.192 | 34.56
N . e
b s 3 | linoleic acid methyl ester 55.468 | 27.30
| “ ‘ 4 linolenic acid methyl ester 58.065 | 19.51
S ETC. -1 515
Totals 100
RT Area
e Peak Name
pAT] # %
1 | palmitic acid methyl ester | 47.107 | 5.21
’ 2 oleic acid methyl ester 53.199 | 26.17
2715 ——
3 linoleic acid methyl ester 55.494 | 47.01
- r \“? 4 *pinolenic acid methyl ester | 56.742 | 13.58
N
1 ETC. - 8.02
Totals 100
= RT Area
Peak Name
# %
™ 1 palmitic acid methyl ester 47.128 | 20.52
EB NS . o 2 oleic acid methyl ester 53.208 | 32.81
oy F 3 linoleic acid methyl ester 55.489 | 35.77
§ o ETC. - 1089
% £ o %0 Totals 100
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(b #2 wgel we FAe) AP

AH 5

Soxhlet Cold processing
Name x4
Area(%) Area(%)
1 linoleic acid methyl ester 35.14 35.77 A
2 oleic acid methyl ester 33.09 32.81 Y
3 palmitic acid methyl ester 19.80 20.52 A
4 Etc 11.97 10.90 v
Total 100 100
_IC_Jr_
Soxhlet Cold processing
Name =7
Area(%) Area(%)
1 oleic acid methyl ester 30.33 34.56 A
2 linoleic acid methyl ester 24.87 27.30 A
3 linolenic acid methyl ester 18.87 19.51 A
4 palmitic acid methyl ester 16.83 13.48 v
5 Etc 9.10 5.15 V4
Total 100 100
Soxhlet Cold processing
Name =7
Area(%) Area(%)
1 linoleic acid methyl ester 44.89 47.01 A
2 oleic acid methyl ester 26.59 26.17 \Y4
3 *Pinolenic acid methyl ester 13.31 13.58 A
4 palmitic acid methyl ester 5.39 5.21 Y
5 Etc 9.81 8.03 \V4
Total 100 100
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(th Atk E42 3

o

7150l AL+l Ag4ate] pinolenic acid= &1 =tk 7]E soxhlet
cold processing FEHo 2 H fAx9o Ex3 2 ufo Augke] g
E2 o ® Uyt %X}’W -5 E"Lﬂ‘xl 1WAk H &) 68.23%° 4 68.58%
2 2% 278, = 74 07%°1W 81372 °F %o il Z7}
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(th) HPLC Flavonoid 45| &4

ZrEFo droA xR o g BAEE flavonoidid £¢1 naringin 3 hesperidin&

o =
FAEEL Hole o FYA gout FERA AANR AME FusEY =3
Az} Yo 42 Bk webd fAMF el flavodnoid AEo]l AN E 325
A=A sty Hsl " FARNY FAANF F A5 HPLCEA S P35k
=
_VWDI A, Wavelength=313 nm (FLAVONOID 052120140512 2014-05-21 19-54-19\S1G 1000003.D)
e m“gl %g i |:| Hr—)spr-)rldi§§ _ % %
. -l!H'/l | % Narir\lgin' 5 . fﬁ (% ‘
NN i |
2 e \‘ E-ARE ‘
We LAY k£
| oy = = l 5 @
2 dim Bl ]| 7l
wy I}",I‘tf-‘"'-“ﬁ § | h‘. J‘ !Ei | ‘, ‘I\ | ! g
1] S+ AR AI " ;||:|| &5
¥ IS i
R P Pt
- Q EIE TIU 15 0 £ ID ﬁ )
a9 25. FA F=+ chromatogram
VWD1 A, Wavelength=313 nm (FLAVONOCID 0409 YELLOW FPAFER FILTER\20140409 2014-04-09 18-48-40\S1G 1000006 D)
mAU ] % %
.
2]
1 b= 3z 32 Naringin
3 PofE
o ——»'W gl AL ¥ N -
‘ : z 1 B 20 s £
1% 26. FAA - chromatogram
o BAAF FAH FZEA naringin® hesperidine] AZ% 2™ hesperidin®] 3+
Fol 52 Ao E YUetov FAAFAAE Bl naringintlte] HEEH A+
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U g 1 (Fdusw) 4723
(1) VCAM-13} ICAM-1¢] ©iid s 54 (19 2 43)

o 1aPd% Ao A HUVECE o]&3te] TNF-¢ & AEE A3+ ICAM-1, VCAM-1
o] MHE Z7A 71, AEAFAS st ICAM-1, VCAM-19] 2Hd S <15t
o, B R s HUVECE AFA7]= LPSE ©]&3te] ICAM-1, VCAM-19]
o] nxe JFS FAUsIS. RGeS 53 ¢S 9gE3d ICAM-13

o2

o AEAQFA FeUNAHI} EF5S &Ustr] 93] HUVECS Arg3te] AdE 283}
£ HUVECY] d%<& f¥etE LPSE lug/nld 522 AHgsta, 4

Img/ml o] T=F M X AHgld 5 VCAM-1, ICAM-1 ©d utdo) 2
) x]= 93-S dot blotS o] &3t FQIstH S

o LPS¢t A=A fA& A2 HUVECselM ICAM-19] w9z &S LPS A&}
Hlastd e W 371E 86.18%, T 72.09%, 3N 55.02%, ILFH 48.77%)
ICAM-1¢] @i o] zhashs 43S Yol

o LPS¢}t AEAFAE A2 HUVECselA VCAM-1¢] ©wid 23S LPS A2

Hlw st s o Ab2 77.57%, A4F 67.5%, =3} 61.47%, 2t 57.54%°] VCAM-19| &9
t A% vehias.

ICAM-1 VCAM-1 GAPDH

2 =
x = =

W o

fat
4n
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ICAM-1 protein expression/GAPDH

VCAM-1 protein expression/GAPDH

140 -

120 A+
T
100 - l l
1 . |
80 4
60
40
20 4 ’—L‘
0 T T T T ’_L‘ T T L L
LPS  mizw =xpW S TE SN AE QXM oMM R} B % U S
120 -
100 A l s
. |
80
60 A 1 L
40
20 -
LPS M SAHW SN TE SEW AE QAN MM R AN =5 =uW BoM
a9 27. AEAGA7F ICAM-1, VCAM-1 w2l wtd o] n)x]= 3k

() 21 =422 apoptosis A%

o A AEZE 95, d8AA
. U FAES] apoptosisZ}
G A&, sWAEsLE HR

o] apoptosis A 52

apoptosis %1%

s HUVEC®| LPS

shod 424§

A

1

o

fo mu 3L

ol
=

SRR

o HUVEC®] LPS 1 g/ml

298.17% =7Vstd o™, LPS 1ug/m 3 AEAHFAS 2o
171.35%, AR 193.15%, A7]S 144.04%= LPSol 23|

THo] fastes S UEHAE.
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o HUVEGCse| LPS 1ug/ml ¥ A=4FA Ing/ml 9 T2 AHYsAS o FAHHTU

Control®} ®w3l}S uw] Bcl-2 mRNA &S LPS 1ug/m @5 AZHAS
21.37%2] HAS e ey, LPS 1ug/mld AEAFAES o] HystaS
Az 101.24%, FAA - 62.14%, 715 80.23%= LPSel oJ3)] ZAFHUA™ Bcl-2
mRNA #&do| F7lete= 4SS YeEhH A+

200 4 T

150 T

100 ~

Bax mRNA expression/GAPDH

(=]

Control LPS 1pg/mL LPS 1pg/mL LPS 1pg/mL LPS 1pg/mL
+ + +
AEEI|E TAMZIS  F7|§ 1mg/mL
1mg/mL 1mg/mL

I3 28 AEA 527} Bax mRNA 2&o) v x= o3

120 4

80 +

60 A

40 -

20 4

Bcl-2 mRNA expression/GAPDH
-
o
=] °©
H
-
B
H

Control LPS 1pg/mL LPS 1pg/mL LPS 1pg/mL LPS 1pg/mL
+ o +
AEBO|Z|E TAMNZIE Z2|& 1mg/mL
1mg/mL 1mg/mL

a9 29. A EAFAI7F Bel-2 mRNA @dol v X 3
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HDL-cholesterol contents (mg/dL)
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FEuA4s T = °77 o Tn
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VCAM-1 o zuksy =351 61.47% 7¥2
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2k 144.04% &4
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Bax mRNA = FAH 193.15% 24
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= A5 _ .
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LPS & o] 21.37% &4 JYeld uj
2ol H = -
| % 3} -
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Ak 15% 33.27T% A

AR 15% 67.45% A

Atherogenic index AAz 7% 64.53% A&

A= 15%
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844 g

Colloid Milling

2
Centrifuging
2
2715 AH
3
=3

(D Viscozyme 20L
(Aspergillus aculeatus 2 Arabanase, Cellulase,
Beta-glucanase, Hemicellulase, Xylanase®] &3t
& 2~(Beta-Glucanase))

@ Pectinex Ultra SP-L (pectinase, hemicellulase)
- B4V 2 0.1%(F 0.2%)
- 342 A2 15hr/40C

£9 glol 13, 2342 o] #4,
Al 35T, 2xF B A 41TC)
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Colloid Milling

Centrifuging

(DViscozyme 20L
(Aspergillus aculeatus -2 Arabanase, Cellulase,
Beta-glucanase, Hemicellulase, Xylanase®] &3}
& 4~(Beta-Glucanase))

@Pectinex Ultra SP-L (pectinase, hemicellulase)
- EAHNVEF 7 01%(F 0.2%) A=, AR T
2 20%
- 442 A1z ¢ 15hr/40C

- e Y flol I 242 ol w4,
A

35T, 2z &4l 1 41C)

SE AN B Y
xS BHBe] TSl BY F F/HAHO
2 YA BEY F7heA e A4

- HA dARYH Yos Ax, fFAA VES
2 =
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- @ Pectinex Ultra SP-L (pectinase, hemicellulase)
- EAHNVEF 4 01%(F 0.2%) A=, AR T
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o) 7 2] ¥-20% o) 2 A ¥-30% o) 7 2] ¥-40%
—=tos 25% 33% 40%
Hisl o A, S ] =
EHI‘“I! J 11-0'" EEEI'
40% —
w0 30%
<t
o 20% |
g
w 10% [
CHAA|2H0% | CHAIX|Er20% | CHA|X|SE30%
MEEME+ | MZEMB+ | MEEYS+
NS 25% 33% 40%

Y 42, A AT wE FE

Z aszAg = AAYEHFHE H7FsAS W AL ol w

2
g Ag ] deadsE B T s

olwl oAt fAA AA YT AzfA 0] G Aoloh WA HE Fg
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@ FAH

FANEAET | AANEABT | AAAENE
o) A =] ®-20% o A 2] *4-30% o A 2] ¥H40%
g 18% 26% 33%
H ::l = ..A.. s
40%
W 30%
<t 4
B 20% ¢
g
~ 10% ¢
CHAI%|8H10% | CHAIR|EE20% | CHAJX|Ht30%
SAEHS+ | RAEHE+ | RAEMS+
[t 18% 26% 33%

a9 43 hAAY H7be wE s &
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of RAAWEFHE A e W AT Fol
mel Auare] Asane B 59

° 01“41 DA = FANAM ARG FAA FA o FF Apolok thAA Yl WE
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S FAA S A5

@ Cold processing -3 2l FHo=E AiA AEL FA

1o
e
Ac)
2
A
o
=
=3
M
2

ep A7h, FAdstErr 24 2

4gA% 47 golhexane)® FEF 44 Bk RS e
om, a7 Anks §7)§ulhexane) FEF F7 nh B
A% 71#A(60meg/kg) Brks W £AE JERIS.

AE =4 B A3

Ldightness, W=)at2 Ao Hr]E Yebd FX =2 49 A4S 100, s HA
< 022 H3E weo #He vepd A¥EY EME £ F st AzkE =
R=s Xﬂﬂsh— ZE AgFolA Latel =4 YElS.

a(redness, M E)gk2 +3k2 WA e Ao F£XE yE. AdA7 57
< A9 0}31 ZE AdTNA =@ 7 FXE YER S

b(yellowness, &2 =)k %k—"— A, ke Ao A5 e 4340 f

AR, B2 e BE AR A Z71E, 7180 vle) bgkol 4v) o4 %
A =A4EAL

AT BA AT AL, A BA AFOR Ad ABA §7 a4 1R Aol
S35 w auAEe] MEes Bek wekde] ohd Mo FEAl 24§77}

FE5 %0+
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3 21. A9 Labzk vl

T L* ar b*
AF FNE 97.92 -5.45 20.24
ANE E7F 18.61 19.75 23.42
FAA 86.54 -1.87 72.0
= 79.46 9.5 79.52
275 82.94 1.11 101.33

¥ 22. Hexane = % cold processing #3&8] FHOZE F=3 24 FA9 47 2

FakskE71 ¥l al

447} HareE 7}
T Hexane 2 cold processing o . cold processing
exane =
T margEy T mamgEy
T AA - 2.25+0.05 0.11£0.08 11.52+1.42 10.94+0.92
Az 2.24%0.22 1.01+£0.18 8.04+0.23 15.41£0.11
271 0.77%+0.21 0.96+0.09 2.55+0.27 20.40%0.10

# 23. Cold processing 2] &4 3HOE FE3 AEH FAY A= 2F4H
T kA HCFU/ml) o AF(H43)
A K 1.21x10 =4
N 0.81x10 =4
275 2.08%10 oA

gk 2x W= A2 T

GUd TA% ARAE FHOE BEAE
A, BF, FE, SUA, fAK, B, B,
shel 2t

FaA)el T 284 §4 AR AR AR R HE GC
PR B4, QUHARGE, 2D 3 Y H2EWQOM, ) BasiEst s

7h, ¥-&171 A st a)ol A

3T3-L1 A7 AMazst Azt Avd #= 4

rr

_90_



WMl HUVECS.Z in vitrool A &wIRt, daHA4st 55 ASsal, H%2
AT A EAEAAFRIO)E BT % OJ cold processing #3} £z FHI W
SEW BAYS o 44 $23HL AL

27} Yol ARAR PPUFRE 14 U5 AT ATolA FAAQ B4, 2
=

galety B4, 715A@HT, FENA AFARE HEY &4 35S AL
91 stgou FF ATl A0 FE} HUL W) xS HEEE 1Y
slok & Ao wHo] 503 HOR 2 HEEE HANYS

BAA, 7154, &HlA AZEE AL FY
g ]

A IF(FAAN, Az, 2He

g HZ2EE AT EEXA 1, 7hEd, S5
H| a3l & A= HE S 4Fx/(20.20mg/100g), A (9.29mg/100g), AH7]
E(5.69mg/1009) 2 AlFHFR] AEHFA Buy 2 S B on, DPPH radical
2% 2AAF A7]E 500ppmo] oF 7.2%= HE ®& a4 E S e,
ABTS A&ZA3} 24 500ppmol| A oF 254% =2 71 =2 4318 -S YelhlS.

AR HEA fA
=
[e)

H

GC(Gas Chromatography 2. 4er3 SASTHAYAGYE ol 88 UAL 424

FAE F718u FEHoE FE2H AEATAL AFHA cold processing #3
22 7IHeE F29 AEA A AMA AR 2 3 vla B4 d3NE 24)
fr7lemE F29 AE4 FAERS AL, A, @A 7HE AgEHo FEE AE
Al A & EXIAGLEY o] TS S s
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E 24. 718 FEHH cold processing #3 £l ZIHoZ FE2H AEY FA EX

o} Agare] ¥ A3 Ha

Hexane 5% | Cold processing =

B PIF =7}
T AR Area(%) Area(%) s H(AlV)
linoleic acid 35.14 35.77 A
FAH 5
oleic acid 33.09 32.81 V4
oleic acid 30.33 34.56 A
A= linoleic acid 24.87 27.30 A
linolenic acid 18.87 19.51 A
linoleic acid 44.89 47.01 A
2 71E *Pinolenic acid 13.31 13.58 A
oleic acid 26.59 26.17 \V4
o A7}, HatEtEvE #4 A3 7] Eihexane)2 FEF A Hoh 477 w2 7
TS Yel o, ditstErE A= f7] & v(hexane) FE3 A Bt =&
F& GBI QAT 7122 E0megky) Hobe e 225 UERL,

# 22. Hexane % 9 cold processing #3i8 THoE F23 AEA A9 47 2

IH4kstE7F vl

gy FakslE 7}t
.
I Hexane = C:}i{iﬁz‘;‘oﬁc]e%s%lg Hexane = C:é(iéﬂ})éo;]e%sgg
T A 2.25%0.05 0.11£0.08 11.52+1.42 10.944+0.92
= 2.24+0.22 1.01+0.18 8.04+0.23 15.41+0.11
2715 0.77+0.21 0.96+0.09 2.55+0.27 20.40+0.10

o AlFPE7IAR] AdTgdue 1a A= AFdddA AE8FA] WA} 55
= I vitro BRARES T Fdstd o, LPSE A gd HUVECH AE=A4FAE
Aglste] THASE fabsl= 2Akel ICAM-1, VCAM-19] mRNA &S 21 &4 H
AE AgstEe w A7]Eo] ICAM-1 mRNA S 86.18% &, A=H7}
VCAM-1 mRNA &d-S& 77.57% 2N 7= AE FAss. ols 53l AEL /A
7} ICAM-1, VCAM-1¢] mRNA &3 & ZAAZ o224 Y TAEHE 59735}

P AT Aoz ARH.
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2bz, FAA, A cold processing E4 7 THOZ FEI AEAHRAE ol &
st AW I M EZ 2] apoptosis HATH TEF AFS 53 InHIFHAS) &5
S 3ty e

NI A Z 9] apoptosisll A EAFA7F vAE FdFS FUstr] 9@l HUVECe
LPSe} 4bz=4r, AR A, 271 5S 2ol AHEstds o L

29 Bax mRNAS A&7 Al 144.04% =2 HAseE AEFS ura}u]Mﬁu:] LPSoﬂ
o)3] 21.37% 4% W Bcl-2 mRNA 2r&do] Az A Al 101.24% Z7}st= A
s YedS ZFlsEs. ol ARE Il dHUIMEA BAEHE=

apoptosisE A EA TR HAEAZ F US AoE ARH.

SD-ratell A/ DEZH B E AolE Fgdte] HWH FHANE FEsion,
simvastatin® =4 -FA & Aol £ H F }
et APAA vvky FHWA3 7
749 2hz=F 15%7F 25.13% 74, FugkxdEe] A
© AL FUstAs. Ao Asstd E4 Ao+ total cholesterole AFzf
15%7} 33.76% %+4, triglyceride= #t71E 15%7F 58.44% #+4~, HDL-cholesterol<
AR F 15%7F 213.83% =7}, LDL-cholesterol2 4bzf 15%7F 42.25% 74,
aherogenic index= A 15%7} 67.45% FaA7]= ZoZ RN AF
2 A7) FAS Aot Y B4 AagE T AEAFACE d¥NE 289 s
st 25 JUErdt o Abs .

—o
>¢
N
n[m
o\C’
N
N
w
S
\]
)—A
R
)
B
>
A

N

4

A2 BEANB ZAAYEFBAYBRICAAE 14 UE dAe) 4% §o14 &
e 5o PEF 44 3 ¥ FHL o g AxF, AANE TR A
Bale] AT A2 BE% ¥ A1 & FF 2408 ATHYL

A FAGFe] A Az FAN F&& Foly] At A YT,
Seef B)e EFstel Axsh AANS FAE AAEAS Fokel FEE T
e} [e)
8

AdE ABH FAY AT AT AL, A, BAZ FFoR A3 AR f
A 24 il Aol HHHA g3 avAEe] HEsE B maao] opd YL
B34 ABAGAT FEAYCH, A2 FA9) N4 ALAT A ES, o
AEZA FAHE BT AL
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ke
T

14

TAE A Al der|de AdE Uit A=A FA9 S F<

L e

ol

2
e
ol

=2E2d(n vivo)oll &
AT QA JPT o

ol
4

2
o
int)
offt
N
o rﬂ
rlo

A -5
A HaY §A FES =
o, cold processing #4) £ ¥HoZ
RgPste] AAE AFAES 1A AFTE

7 7hEAE N o8,

ARZIHe WEABEH] AV WxE Fo AL AFL FE7] 5]
AAA LR AN G, AEF FAARY 1SS 24T e e A
Zol g UG Aol g FF AAL VLS APae] gl wom, 3]
29 A% B3 U GuIg J15H0] YOBE o]F FHOE sl nhAY of
LRER

_94_



3.3 dx

7]’ K‘""‘?‘(?l’%l‘é&:g) (E:rlélﬂl-

L) 71543 54 7H BEAER AFE HE 24 A

o AE, FAM, AL HBA AAZ AAE AL F BE AT AFS U] 9
B HEZAE S92

o ME 2AYBE 7 AEWR P F ERZ Yru duHoE URE AY A
DY Qe FEe Fustel AMAGHAL AT, A, AF AR,
2 ol xE, Ve, B3t @ AW % ASL, V154 59 BBoR U =
9

o MEZAE AW L AYUE FRIFAOH, AdA AFAT ATY L FoE
A 358 E o 2SS

Q) AEZA=ZHA

Oh A4 2 77

o BE SAS AE(16%, 100%3E o, e Had $gAe B
MATGE T @ Aol Ak’ g1 9 $HA7t dueR dehge. (133,
81%)

b AE] 4%

7| Ef
0%

O 45 AFAEAA L FA 4EE AE=

o AFEFAN0TE, 62%), EEEFAGH, 19%), #H ) 2EEAGH, 19%)°] E2&5 B
o, AHEAdS AEstnz, AYEd Y AFS st 2ol festelet duE.
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(th &5 Ag Al 2

Jee

19 46, AFA=AA L FA

gkt GH35%), 7HAB4A%), 715 4B1%)e] o2 H2etA YEld

7RI (50%), 7FAB7%), 71%5/4(17%)°

o FAMFE B Fo| g B HEEE
o2 Vehd ol fxe] g BPSE AFL AL e AR 2L o2 A4
7%,

o A7| 52 vt F3EI%), 714 @B2%), 71582I%)] o= B tA YERE

the 37 u HNoleks TulelAt gow, o ye

ot o

o T AR AL A%
o) AFL Az AFL Holmz T ARE o] &7 AT ATl
o] Qe Aow Priy

o 2rzfot AVBS A % F A)5AL BAOLY AE duw Bgo| HAHe
B, fAAGE A9E B ool ¥EHE MIEE Row B EnE RE
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Q) +F Al
h kA 5 kA

o U4k (89, 42%), <)=4H5™, 26%), 71EH6Y, 32%)E S ESIATE A EJAEX

el TS 23 9 ATHAAT AAAE AT AAEE A} B

.
o TS HUF AL A “sHHol mateE 7Y ¥ 4zl Uk’ du
g9 SYATF rhrE ek (147, 74%)

() AFe] A%

7|}

a9 47 F3AF A wAe 4 AR

o 199o] MFo| Sty on, MAEFA5Y, 79%), ELEFALBYE, 16%), 3 o] ~EE}r
A0, 5% EXE B

juked

o HEYA A AR WgEle HEE HOE 24,
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(th &5 Ag Al 2

x 2%t %

<

1Y 48, 3HE dAe 7A

o sbzfel A4 ol AF Ee WFUNS WAL, AR B ALVQR, 754
@6%)9) <02 tekd. HAe TA A FE AAGHE RYOH, ol 9
29| 7HAo] e sxols] festa ¥ & 9.

o FANFE AEFS HIHAE o 43 Ee NGNS BYw AF L A
87H29%), HAQLY, 71%54(16%) 0.2 VErES.

o AVIEY AF 7ol M w2 HAEE@8%E B, FH24%), 7HA019%), A
2 AREH16%)Y] =22 YE =

i

& A= A B

o AEFGA A PAAAZ FHY AR ST
Fulol Azl Qom, AdEdel ABL HEHe 7
o1& S grrele] ATl Aol Qo Y2,

73
5

ftlo o

04 37ke] JHE o8 =
Holmg Uit d=

o Atz FAAFE A AP L AR S okstH, Fe AALE AF N
ol &t FogDt A4HY, & A=E 74 2 FHATE
ofof & A
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@) ANAFA g FsB7F L 75 E HIt

o HF AdE FA, Atx, A& dEE o AN JEHEAA LY TR, AU1E,
Az 7SRRI TR 3FY A AAFA "d ds BUHE 2EF Vs
g A
o ZF 257 o]e] ZIgel dx Tl E AF N FAC FASE ddS HAeE
H7tE dgstH o, 2% §V\} CIALAD, 7, EFY, 84, FHALFTAL =
b, olaghtzElols) @ FAZT I A (:r% W2, 2w 7k o), e ok
F, 932 Ao|2A F) & EFste PHAY dHEEs FESY, dssie B
< X3ste] 2183
25, ZARIY # AHE FE
X A} o 2 A
A (8) 19 10 29
A 200] & 20t < 300 & 300] < 400) & 404 o
AH(H) 5 4 10 6 4 0
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Oh AEe e BBt B 7EE BJrF 23

O A=A AAF - G2

A AF
a4
wAER A s
MERF 25
" MER G £
nAER A a4
MER T %3
" MER G 5
. O 3
@ A=FA AAF - AR
A AF
a4
w AR A s
B MER B 25
" MER G £
wAER A i
BAER T %3
" MER G 5
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D FARFA AAF - dA

N o3 3
RS e el
"gRNE F PRl
= SRNS B " st =
LR CnE S B
e Erthin o
= TS o S ETER
o [e]
@ FAAFA AAF - A=
gt ota g
SRS & nls
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BE 0 $EHd WEE BAon, 53 Ao A 50%0]/de]
¢ =2 A35E YEYS
2715 AAFE - EA
A oo} 2
72 naise
"RIEE "RIEE
e "RE S
378 4 "asd
H72E s
w3 7|2 5t "3 ZIE o
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(2) AF &gt

o AF A CIALAT, e, 257, 54, d=ddsA Fd, otazhdzgols)
2 OARE A (2, A2 7R o}, FE] okt i‘r%‘%, A3 2, Ao 27 F)
AM dx Tl B AF AL FAC FASE I R =AM AF H
AE AARD Stoll 8ol ThHed Aom A S
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Q) AlAIFo] AFsEMS W AFo| AHEAHAADE2] 3874

_l\l
9‘15
K
32
2
o

o TR Au|AHEC] 1-57HA e AR A7t

P

=10 0|2 =190 ot
=10k 50 0|8t =18t 501 0jat
= 50+ 100+ 0| 2t =50+ 109+ 0] 0t
® 100 - 1504 DT =109k 150+ O]9t
=150 04 w150 0|4
=10t 0|0t

=10t 56} 0|6t
= 50100+ 0|0t
= 100t 150+ 0|

= 1504 0| &

(4) AF2l N aTAHE

Mol ositta &, AFo <t

[¢) hul
9% W4 B 2 A%, B3 ARE

o TR ANAFeR FH AN B
A A, A, AFA A
a73hE ool USae,

A ol
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@) AAFe FE71% 22

= ex F571%
A% 25¢C (412) 127} ¢
RESS 25¢C (412) 127 ¢
FAHA 25¢C (42) 1270 ¢

) ANAF FE55=

A2 (HF-94010)

.dl IIII

Zpak-E e (HF-94014)

i

AN EF Y (HF-94012)

GAM 2 (HF-94013)

AzEF Y HF-94011

A2 (HF-94018) (713
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H2EFed (HF-94019) CFeh) FANETSY (HF-94020) (7}8D)

A 2 (HF-94021D) (7}&F)

(4) A AF specification

=5 No. Color Appearance SgI;Zf/_ll?yc Reiflllrgg‘)t(ive Acid((%:/)alue
2o | HF-94010 Pf;eyﬁgg]w Liquid 0.924+0.010 | 1.47740.005 | 4 o]}
ﬂij’z@ HF-94011 Pffygﬁg%w Liquid 0.92240.010 | 1.475+0.005 | 4 o3}
%ng@ HF-94012 PféeyZﬁgng Liquid 0.9220.010 | 1.475+0.005 | 4 oa}
42# 22 | HF-94013 P?;eyZﬁgng Liquid 0.920£0.010 | 1.472+0.005 | 4 o]3}
ﬁf’;ﬁ HF-94018 Pf;eyZﬁgng Liquid 0.924+0.010 | 1.477+0.005 | 4 |3}
g&ig) HF-94019 PfgeyZﬁgng Liquid 0.922+40.010 | 1.475+0.005 | 4 o]&}
iz?liﬁ HF-94020 P?fyﬁﬁg%w Liquid 0.922+0.010 | 1.475+0.005 | 4 o3}
%@ﬁ_g% HF-94021 Pf;eyzlelgaw Liquid 0.922+0.010 | 1.475+0.005 | 4 o]}
25 No. Color Appearance | Dry loss(%) Coliform(S)
Aupsa | HF-94014 p:;/:i;tyzlfsw Powder 10 o]5 24
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U @5 1(Fddistn) A4
(1) A 9] paraoxonase (PON) 4= =4

o AUeA BAEE HAEA Ao % cell damages ¢, AIHEE, S35}
o] Y¢lo® By ¢ 2H(56), PONS LDL-cholesterole] Ars}e} =2 74
o] FHE JAAIIE ELE FHAS Y HH AFE AEHI doH, HF
EolA AFH Yoz RE IS £ 7 PON FAHEE A3 2.

o APAYN VEFH2HE-IA LA o]TY PON SAHEE 100%2 FAHstH S of Lt
2lo]#o] 145.5%2] PON A4 E=E YEM RS ™, simvastatin 4] o] 120%2] PON
AHEE HERS S, AEARAE AT +2 375 15% 2lol7ol 134.4%=E 7t
ZF &2 PON AEE Yvguglen a7lE 11% (128.2%), 4= 15% Alo|
(125.2%), 2t 7% 2ol (124.2%)9] <=2 & PON SAHEE UHEIHII S

IIIII|II

Nomal HFHC HFHC+ Simvastetin — peye L MEQDHPZ 7% HFHC+ MEUOPIZ 15%  HPHC: SRM7IZ 7% HEHC: SRIN7IS 15%  HAHC: 7|2 7% HPHC + 317|§ 11% HFHC + 17| 8 15%

Y 49, HEAFAE AT HAPdsE A9 paraoxonase (PON) 4= =4 A
Normal : normal diet 433+, HFHC : high fat-high cholesterol 4% <.

=]

Paraoxonase activity (% of normal diet)
=
=] = =} =]

=

=

(2) Tz o] AARL = FEFH(TBARS +41)
o AWl AAEHE JJr"Hi‘rX]%éoﬂ 9]¢t cell damage= &, AE#HS, sWHs} 5
o] gjlo® HusH glow, Ao A EE TBARSE 71 wol I%Elvﬂ
g o] 7+ =2& o] g3t A4S E FHFE S} AS

= U%%
o AFA dutdo|Fe] AHANLEE FF 100%2 S4HelF S wf 1Y HE-L
2 vFAlo)Fo] 198.4% = ERN O™, simvastatin 2lo] & 125.2%<] A& 7AslE

FFS Ueldds. A=ARAE AAT ¢ T FANIF % AolTol 1154%=
7}75 % AdIstE FFe vEll e fFAAZIE 15% (127.2%), 2tz<E )7

% 2ol (132.4%), AF=Lwi71E 15% 2lola (138.6%)9] o2 AAAits&
J &= UrF/‘rlH?iF.
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250

g & &g

TBARS (nmol MDA/mg protein)

=5

il

Nomal HFHC HFHC+ Smvastetin+ geye s EEO7E 7% HRHC + MEETIE 15% HFHC+ SRWZIE 7% HFHCH SRMPIZ 1% HRHC+3DIE T HFHC +17]E 11% HFHE + 37| 15%

=

a8 50. AEARAE AFHS AFFE tx2 o NFHAEE g#F Az Normal : normal
diet 4%+, HFHC : high fat-high cholesterol 4% <.

Q) s ZHzHE IRAE A

o ¥ WA EoA fatty streake A Fz2H} A5 T A TAHM FHA
slo] 7] S0 E BHiEo 9.

o AFPAF} w2 o]Fo] 6.5%, ALFHU2HE-TA ] o]Fo] 18.7%2] fatty streak
areas EBIUSS. AEAFAE AT & T ARG FE 15% T4 9.46%= 7t
A o fatty streak areaZ YeEhflord, A7E 15% Aol 9.9%), FAXRE
15% (12.4%), #3715 11% Aol (12.9%), A=Fu7|E& 7% (13.2%) S = fatty
streak area’} 7FA&shs Aol FAF AL
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Normal diet HFHC

>
[t

HFCF + AtE7| 82 7% HFCF + AtX7]2 15%

f.

HFCF + S A7 & 7% HFCF + S X718 15%

*%

Fatty streak arca / totalarea (26)
o o = e =4
=
ey
=
>
=

HFCFS

HECF + At7| 2 7% HFCF + 31712 11% HFCF + &7 & 15%

Homal HEHC HFHC+SImVastatin  yeuc + MR QITRT|2 7% HFAC + MEETH7IE 1% HFHC + SRNZIZ 7% HRHCH 2RM7IZ 1% AR+ 3012 7%

HFHC + 57| 3 11%

HFHC + 57| 2 15%

a9 5l AEAdRAE AN ddEE 9 FUzHE JA¥AYE 54 43 Normal :

normal diet 4% <, HFHC : high fat-high cholesterol 43
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Ed
S AAE AW A@olt A% wNAL AAs

Wel Z)%e wuete wiE AdT, AW Zshe ofd B AEE 3
u

< AAsH, 489 x5 WED ARSI T

= 2 I8l apoptosis7t S7FstAl EHW AAW =4 =
= A FAHE= =49 FEE Asl, sHAERE vIEDT qIR
A S WERY. o] 2] ¢k apoptosisi= AlZ W apoptosis 71 <14FR1 Bax$} apoptosis
A QAAFQl Bel2ol o) WA=, X gto A @A =Z3F 5 western blot A&
o g Bax, Bcl2 ©id S gleilE
o ¥4} apoptosis® F33He Bax B B9 Aol ES 100%% BAEA

AAS 7 ZF A2 E 11%ToNA 65.7%% 713 & Bax
AMdES Jeyon, £ARN7E 7% Aol (89.1%), AVE 15% 2
(112.62%)°| A Bax @& 2& o] 7F4sts Ao] F2lES.

I
)
T

o
1:7)

Bax — N — — — e em—

GAPDH — — — -

FAK EEE
Rk
150 -
ok
HkE
*kk
100 |
ek
] .
Normal

HFHC

Bax protein / GAPDH

o

HFHC + A= AOY7|E 7% HFHC +4HEHOf7| S 15% HFHC + SIS 7%  HFHC + FRRM| 7§ 15% HFHC + BE7| E 7% HFHC + B2 & 11% HFHC + BE7| 5 15%

a9 52, AEARAE AT HIsE Aol Bax ©@@lEdd FAZA3. Normal
normal diet 4%+, HFHC : high fat-high cholesterol 43 <.

o ApoptosisE HAAAR! Bel2 @] A9 dkAolig 100%2 SHiketS o
DEFY2HE-DAG O] FE 235%F Bcl2 @A wrdo] THAasE 5

32

o
o AEMFAE HAHAS T+ T AVIE 15%TolA 141.9%= 74 =2 Bcl2 o dE

AL JEUReH, $A4H 1B 15% AolE (118.4%), 3715 7% Aol (104.7%)]
A Bel2 e W] Frbste Aol #elH gL

o fo
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| e— —
Bcl2

GAPDH "—— — —— —

E B & B

Bcl-2 protein / GAPDH
& 8 8

m
-]

kR
*kk
‘ Fkk FEE

@

Fkok
: l

Normal HFHE HFHC + MZEQOI7|E 79% HFHC + MHESTT|E 15% HFHC + RAHMZ|B 7% HFHC + RFNZ|E 15%  HFHC + 27| 8 7%

HFHC + 527|8 11% HFHC + 37| 2 15%

I 53 A=AAAE AFAT dde= AdelA Bcd-2 @iddd SAHZE3 Normal -

normal diet A%<, HFHC : high fat-high cholesterol 4% <.

6) AgEIFHE ol gt A5 AHAF 8 <
o Cytokine % IL-6= HHAZA cytokinel 2 7+, g3 wE PAHGuSEx, #
ARkg, =¥€2E, -7 FABAHAHEZR] plasma cellE3HEE FX3cta &
HA Qo) FUAs B A A= &A I dFHEY IR FUAs S
< YIS vA = ALE dEA s
o AgAI Uukdo]Fol IL-6 ZHHFS 100%2 4tslH S w nFe 28 E-0A

AolEe 197.5%9) IL-60] 24 o] SuAEMA L-69] ST o) Bals
%_

A= A=dFAE AHAY &

FANZE 15% A 7o) 149.4%= IL-67} 7173

A Gl om, ATE 16% 2ol (155.2%), A+=Luj71E 7% (157.5%), +=+

ANE 7% (168.2%) =22 IL-67} BA SH=HAL.

250

150
100
50
0

IL-6 detection

1111

Nomal HFHC HFHC + AT E 7% HFHC+1\_§‘E"I]“7\EIS% HFHE + 2R 7|2 75 HFHC+%—IN7\EIS% HEHC + %72 7%

a7 54 AEARAE AFS A5 E AolA IL-6 523 Normal
o, HFHC : high fat-high cholesterol 4% <
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HFHC + 37| 5 113 HFHC + 37| 5 15%
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o Cytokine & TNF-¢ & F2 2A4ste A=z ofsf ZrlHed, 2z T A,
AQua Az, 2T FE 5o tdd Az 2w INFO M F23 o
g |y Az 2EE AY BEPoRR, Dol WA FEIAY, AZ 8L

=AY, L1} IL6e] A4t T3 HESS FEsiAY, otddes 055}744

Fa & Faste] S nlole 2 BAE Alshs v8& 7HAaL 9l TNF-

of HAZAR] 2L d=sfolr] W, o, =5, 1A 954 XJ@S&(IBD)va/l

AZke] Argo] A

FAH dukalolFe] TNF-o ZAFS 100%2 B0 o Ly 2HE-1

Aol 237.1%2] TNF-o 7} S4 5] FHAE LAY TNF-o 7F S7H5 = A

o] FAHNE. HEAFAS AR T T FANVIF 15% AFTol 155.2%=

TNF-o 7} 718 9Al &=, 2715 15% 4ol (157.4%), FAANZIE 7%

(179.2%), =2 m715 15%, 2715 % (198.2%) =22 TNF-o 7} @A SHEH A

250
* *
Hokk
2
Tk 22

150

xR
1
) J

0 - - - -
Nomal 7|2 @npz|E HFHC + R RN 7|2 7% HFHC + REHW 7| B 15% HEHC + 27| 8 7% HC + BE7|B 11% HFHC + 57|12 15%

19 55 A EAH ]E ’%3-& st APEE X]EM]/H TNF- « 75@-‘4’ Normal normal diet 43
#+*, HFHC : high fat-high cholesterol 4 # <.

8

TNF-a detection

]

(6) 8% cytokine =4

o APAF IyAole] IL-6 TS 100%2 A ES W T HE-1A4
2ol 157.5%2 IL-6°] = ﬂoi =M ASNPA AN E [L-69 Z7}EH=
2ol FAAH A= él%*éTrXP dH3 & F A2 E 7% AHATol 125.5%=
IL-67F 7b GA 1= em, 275 7% 2ol (129.4%), 2r=dui7|E 15%
(136.2%), FAA 715 15% (139.5%) +=o 2 IL-67F @A ZHH UL

10

]

'E 120

U

§ 10

T

o 80

4

=
40
20
0

Nomal HFHC HFH:M&%E»?\E7%HFchm 7\215% HFHC + STHI7| 2 7% HFHU%X}M\J\EE% HFHC + %1712 7% HFHE + 57| 11% HFHC + %171 15%

_I\Nl

19 56, ABENGAZ HAE NAEE A L-6 =" A7 Normal : normal diet A3
+, HFHC : high fat-high cholesterol 443 <*.
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o AFAFN durHo]Fe] TNF-o FATFES 100%=2 S5t S W 1 FH2~HE-1
A2 o] & 200.2%°] TNF-a 7} S8 5 0] WAL YA TNF-e 7} 7+ A
o] FRIFHUSF. AEARFAE AATF «+ T FANVIE 15% AFATo] 144.2%=
TNF-o 7} 7} @A gRI=gon, A7E 15% Aolv (144.5%), AFz=Ew7]&
15% (157.2%), AN 71E 7% (169.2%) £ 2 TNF-o 7} BHA Z2AHHAL.

il

Nomal HFHC HFHC + MEQE7Z 7% HRHC + 45801712 15% HFHC+SRMTI2 7% HRHC+ 2XHI7|2 15%  HRHC+ B2 7% HRHC+RZIE 1% HRHC:RTIE 5%

a9 57. AEARAE HFHI AP5E dAoA TNF-o =423} Normal : normal diet 4
Z <+, HFHC : high fat-high cholesterol 4% .

= [ rs 3
2 = 2 &

TNF- o detection

wn
=

(M) A Sl fAe AZxEELE e 3 Sy <l

o HHUYIAE, It A EF, SHAEZE o] &5t AATd 3T AE
Alzoll Agstds o Yehli= AE2SAS FAsA=.

o A¥A3} 001, 0.05, 0.1 mg/nl o] F=7A 90%0]Fe] AEYZES Uehfo] A=E
=740l gl FIFHAeH, 0.2, 0.4 mg/nl 8] F=NAE= 90% olste] AEAEE
S el ot AEAGAE =2 8¢l DMSOAAE A HZAEES
Bifo] AEAd7A AAY FARGE §ui7F AlZe mAs Gl Anta FH
=]

.

oZ:
i

#7

—lN
-
—ti

_\:

140
120
B
T 100 |
8
© H0.01 mg/mL
£ 80 %005 mg/mL
=
E 50 - m0.1mg/mL
8
2 0.2 mg/mL
E 40 W04 mg/mL
§
20 1
D -

Control (DMSO) MEAmIE LIHTIE HIE

19 58 A=A AV @RI A ] vA= AEFSHLE SH4EH
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Cell cytotoxicity (3¢ of control)
& & @8 B

(=]
(=]

3

Cellcytotoxicity (3¢ of control)
&

=]
[=]

= =
s 8
. )

W0.01 mg/mL
00.05 mg/mL
m0.Img/mL
m0.2 mg/mL

W04 mg/mL

Control(DMSO) NEZOIE FAM7IE 318

50. 4EARATE QA AFAEF M= AEZHYEE S A3

W 0.01 mg/mL

x B B B

w0.05 mg/mL

m01Img/mL
®0.2 mg/mL

®0.4 mg/mL

Control (DMS0) MNETHIE JRMNTIE

w2
~
T
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(Beta-Glucanase))
(@Pectinex Ultra SP-L (pectinase, hemicellulase)
- BAaF7FF 7 0.1%(F 0.2%) A=, AR FE 20%
FAH 2 AIZE - 15hr/40C

2

WA 5

- e 27 298] 20%, 30%, 40% &3}

2

Colloid Milling

- Rl 29 glo] 13 238 o] B4,
(13 2404 - 35C, 23 B4 : 410)

!
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o 4kx 7+ skgoll dhAAL thFH 30%, 40%, 50%S EFste] B Fo YA RS}
of Zyzte] yitedS Wlustd e
O 4Fx b5kg+ @ 4Fx bkg+ @ AFx bkg+
o) A 2] 8-20%(1,000g) | o A A %30%(1,500g) | o A X ¥40%(2,0002)
Fg 1,425g 2,048¢g 2,055¢
o YAEY F AAE A2EFFO FAANA AR HFFY FEFES AASSA
< "o 4xfFY FE&E SAHSAS.
Ak% 5kg+ @ 4kx 5kg+ @ 4Fx bkg+
o A 2 30%(1,500g) | o A %] ®40%(2,000g) | o A A 250%(2,5009)
F& 4250(26.56%) 5480(34.25%) 555a(34.69%)
O Sese A=
MEF FEFE
40.00%
35.00%
ﬂ 30.00%
25.00%
20.00%
CHAIX|220% CHA X 230% CH 3| % | 240%
HAEsE 26.56% 34 25% 34 69%
a3 61 oA AWE 2 f FETE
o 4kx7} ZIFstal e ALY FEFo] L2RUo = WAAY 20% FES 26.56%°]
o A A 30%2] & 34.25%, NAAY 40%= 34.69%= HA=H A5

ARG EshFe]l S7F EE 2o £&9 SUFAE EAoy thAA e
ol EorAIMA HAA] dxEFFo sE7F WoAls 2AE 2.

mebd Atz FE FE3 A2EFRY tt2F FEE Hlasde wW hAAY
30%Egol AAsttta Adst=
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o) A A 8-20%(1,000) | o A 2] 830%(1,500g) | o A 2] ¥40%(2,000g)
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[=] Qo XE=AS
'|1'I|"|1' TT=T =
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™ oA A
A A k] &3 eko] 30%0)AY uw HA S-S
kA FA7ES] FE FEH FAETRFY FAVE FEE vustg S u A
A 30%E3e] AHAgstral ds o=

A vpe] gheFo] 23% Y o2 AA R 20%2] TE&2 25.65%°]
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o AIFE ol &3 AxFAY FEIFAHLE FEAEC] AU FE7Mes PR
Bxsl Aol AA7 7bed AL Felai e
= 3
FAA o G A
Pamitic acid 20.52 10.81 12.57
Oleic acid 32.81 20.09 25.37
Linoleic acid 35.77 54.17 49.34
@ 284 FA F 32 AN FEAR We} JRZgA
b 371E
A2FFET VN F Qg+ 371 &
‘q, ~
- ‘ - ‘
o Al LiL
Area %

Peak Name ZTFED e | URsrEd e
1 palmitic acid methyl ester 5.21 5.15
2 oleic acid methyl ester 26.17 26.05
3 linoleic acid methyl ester 47.01 46.23
4 *pinolenic acid methyl ester 13.58 13.42

() Abz=F
LHFFET M2 HFF=3 A=
— e | _L Ll - ! J,l,'u_‘ .
Area %

Peak Name ARFEG 2R | UBFE0 UEh
1 palmitic acid methyl ester 11.54 11.48
2 oleic acid methyl ester 23.07 22.56
3 linoleic acid methyl ester 51.79 51.18
4 linolenic acid methyl ester 7.12 6.95
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2FFET FANR | DFFES FANG
1 palmitic acid methyl ester 11.80 11.16
2 oleic acid methyl ester 22.97 23.02
3 linoleic acid methyl ester 52.86 52.59

G H=4d 7A AAF =24

A
o
M
X
ith)
X

b ArrEAAd

o APAH ANFol Auste dFfe vlusds W AV AFHd dFfie 2
AR FRE BHAoH xfot fFAANRY A AlF Bvlske Tl nistd
EL FAE BAAT 7EAAUBETGE $e FXE YERA S

KOH Z-m) % o] i?f_[}e ) KOH 7} 247}
o) A 0.32 0.26 1 0.34
A7 & 0.36 0.26 1 0.56
e 0.69 0.26 1 2.41
Fr A 0.46 0.26 1 1.12

 A71AAA%) = 5611 X (@-b) X £ /S
S = ANEY AHZHQ

a = 2Ag 4&HE 0.IN &¢=4 KOH &89 &Hmlb
b = FAH AuvlE 0.IN &4 KOH &42] <Hml)
f=0IN ¢=24 KOH &2 97}
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(th 28 AOM test 23}

o ANNEY BF ABFA hEAG MEH FLHS B A3} N%T BHAHE
AT Qe AgIH AR BT FAIE A DTl 30-50%7k ] s
A5t Be A FY T 5 RS

2 i

Sample Temperature(C) Results(Hr)
1 o A -f- 100C 10.19
2 275 100C 11.16
3 Az 100C 7.64
4 Fr AR 100C 5.38
Induction time 11.16h Induction time 7.64h
F 116 | 55 £ 764
35 / o
30+ // 45 -
25 4 / Bl =
/ 35
20 %0+
;:15 4 4 s E
E 20 £
10+ / 15,§
E 10 £
5
F 5
o’HHI‘IH\;HH‘I\HH‘HH;I\I\;\I\I:I\H;IHI;\IH‘I\IIH‘\H;\H 0:11\*\\\|’|\|‘\\\|’|\|~\\\||\| HHH“‘H“H‘I‘
0 1 2 3 4 5 6, 7 8 9 0 11 12 0 1 2 3 4 5 ® 7 8 9 10 1
2715 AOM A3 A3} 2bzFA AOM A3 A
Induction time 5.38h Induction time 10.1Gh
£ 538 r X
[ / 1754
25+
150
20 125
=15 ; Emm
- + // ;‘_-75ﬁ
10-F / :
0 :TIT}Jimﬁni‘nru{/u?:{i[n||‘u|H{HH{JHH‘HH{HH{H B : TR - I - Il"l L I‘J L
00 05 10 15 20 25 3.oh 35 40 45 50 55 60 2 5 0 h5 E 2
FAR f AOM 4323} A AOM A 94
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