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ABSTRACT

Seakso 1, a maize hybrid, was developed in 2008 by Gangwon Agricultural Research and
Extension Services in Korea and registered in 2011, It is single—cross hybrid, semi—flint,
deep—purple variety of corn, variety of are yellow, while the husks and cobs are purple.
Due to the sengitivity of Seakso 1 to exzcess moisture after seeding, water supply should
be carefully managed, and it should be harvested at a suitable time to obtain the highest
anthocyanin content, The objective of this study was to investigate worth of extracts husk
and cob of Seakso 1(EHCS} for functional foods, We aimed to investigate proximate
composition, fatty acid, aminc acid, antioxidant active substance contents, anticxzidant
activity, inhibitory activity of d—amylase and d—glucosidase, Proximate composition of
EHCS have represented 6.90% moisture, 7.31% crude ash, 0.52% crude fat, 7,07% crude
protein, In 17 kinds of amino acids were analyzed in EHCS, glutamic acid was the highest
736.08 mg/100g. The fatty acids detected in EHCS were palmitic acid, oleic acid, linoleic
acid and linoclenic acid. The proportion of unsaturated fatty acids was 83,33% We
determined the contents of antioxidant active substance by total polyphenol and total
flavonoid, The total polyphenol and total flavonoid contents were 99 87mg/g and 25,02
mg/g, respectively, The antioxidative activity of EHCS determined using DPPH and ABTS
assay, In the antioxidative activity determination DPPH and ABTS radical scavenging
activities were 95,62% (1,000pg/mL) and 92,00% (10,000ug/ml), respectively, And the
inhibitory activity of o—amylase and a—glucosidase (10mg/ml) were 95.86%, 76,92%,
respectively, These results suggest that EHCS could be potentially used as a resource of

bioactive materials for health functional foods, In this study, we aimed to investigate the
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lipid metabolic enzyme activity and inhibitory effect on the adipocyte differentiation, in
8T3-Ll cells of the identified Seakso 1 corn hugk and cob extracts (EHCS), We
investigated the pancreatic lipase inhibitory effect and anti—adipogenic effect of EHCS The
lipid accumulation and adipocyte differentiation were measured by the procedure of Cil
Red O staining, Real-time PCR and the Western blot analysis, The pancreatic lipase
inhibitory activity of EHCS was measured at higher levels than those of the positive
control (orlistat) at 100, 500, and 1,000ug/ml, In particular, EHCS was noted as being
significantly inhibited and including a measured adipocyte differentiation and lipid
accumulation, when treated during the adipocyte differentiation process in 3T3-L1 cells,
Based on the Oil Red O staining, EHCS inhibited lipid accumulation at 19.19%, 33.30% at
1000ug/mL, 2000ug/mL, respectively. The real-time PCR and Western blot analysis showed
that EHCS significantly decreased in the mRNA expression and protein level of
obesity—related factors, such as peroxisome—proliferatorsactivated—receptory (PPARY) and
CCAAT enhancer—binding—proteins a (C/EBPa), This study potentially suggests that the
Saekso 1 corn husk and cob extracts may improve lipid metabolism and reduce lipid
accumulation, This study investigated the hepatoprotective effect of Saekso 1 corn husk
and cob extracts (EHCS) in oleic acid—induced non—alcoholic fatty liver disease (NAFLD)
in HepG2 cells, EHCS showed a high level of lipid accumulation inhibiting effect, EHCS
also suppressed triglyceride accumulation and inhibited expression of lipid marker genes,
such as sterol regulatory element binding protein—lc (SREBP—1c) and sterol regulatory
element binding protein—1a (SREBP-1a), Analysis by western blot of the expression of
p—AMPK, p-SREBPl, PPARa, and FAS proteine showed that the incidence of SREBP1
protein, a major factor involved in lipid metabolism in the liver, has decreased
gignificantly after treatment with the extracts, Moreover, the protein—induced expression
of FAS, a major enzyme involved in the biosynthetic pathways of fatty acids, was
decreased significantly in all concentrations, These results suggest that EHCS is a potent
agent for the treatment of NAFLD,
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UEAod MAETF A= FFE 2ARET AL 70X25emB £F3HL S XY
9 &8 24 & 279 835t 60T HARIVE 24X2F Az & G 9 &of JAFT} GEA]
ofd FFE AR Cyanidin 3-O-glucoside ¥4 S XY AZXETAR 0.1g, &=
0.2g& 1% citric acid7} 9% 60% oSS 10mL¥ A7}EF A7 AR @ubste] 23] ¥hE
239t #&9L 0,45/ membrane filterd] A7 & HPLCE AMEStY] &3t &
E3&=R cyanidin 3—0—glucoside chloride(Sigma Chemical Co., St, Louis, MO, USA)E A&
sto] AFFAS st TS AFEh
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Zalo] Ao AN A4 158 SYsiel 247 Ang AAST Az EFT o
B T Bl 22422 Agaigt 244 T@H &) AZEUAIR 10kgd] 0,1% citric
acid’} F4E 30% ofehe g 250 LA AP 12417 B9k AL mHistel 33 Wk Rasiglo),
2298 AFsle] YUBETT HYAS 30% dextrin® A7 The BRARs AR 24
9 Jagy A3¢ A== s,

(2) A& &4
A 1% 2 U &0 TYRFEEC] YR BAL ASFHY) ueh RASA, S8 Y
£8 AR7](MA 40, Sartorius, Gottingen, Germany)E AME3dled &Fslgon] 2B3EL 600T
oA Y IIAA =7 F AR FAL H3tE Fo ARG FAY Aol WF
4h23tGch, 2AWA LS Kjeldahl Hof o8 EAA = ZafiZuiAel 34t 10 mlLE M7
420TC o)A 5087 71dsle] E3A]7] 2 Kjeltee AHX(Kjeltec auto sampler system 1035 Analyzer,
FOSS TECATOR, FOSS, Hogenas, Sweden)g o|&3le zudlze] @gkg &Fsad =AW
L soxhlet £EWE ALt BAsgict AY A5EEAR]9] Soxtec (2050 SOXTEC,
FOSS TECATOR, Hoganas, Sweden)g ©|-83] &A3¢tt AW HASL 147 AZRA &
FAE £4% ¥ €95% AHA] £HA2E Y2 &= 9J€ B2 U eothyl ether 80mLE
¥ Soxteco] ATt £EFRQ £71E 130CHA 2087 Folit 4087 A4, 2087 B4,
2087t AREEE FASY EHo] AREHW BMFTE Helsle] EFToA dolE etherd
A7) 100C9) Az7]oA A7 A=§ F 3087 AFHPsta RAS EARt =44
ACACH ) 98 =48 EAAX| ¢ Fibertec (FOSS TECATOR, Hoganas, Sweden)S ©]-83}4
EASHT. 1.25% HaS0. 3} 1.25% KOHE ARgsio] A2 W HG2dTe 97 ¥, 338 9
245 TS SHs

(&) A B4

F2 3 AAT A AMRE {7189 7IBAIRES BT GREES AMSIRH. BEES
Supelco 37 Component FAME Mix (Sigma—Aldrich Co. st Louis, MO, USA), YHX EZEZL
triundecanocin {Nu—Chek—prep, INC Elysian, MN, USA)Z AL&3514ct A4 18 Z=F 9 &4
EE2EEY AP 24 2 T2 AR W TS AHREEtY) ether® $&3)al BFsMethanol
LA0 2 methyl-etherd}3l] gas chromatography (Agilent GC, Santa Clara, CA, USA)E £4
st £4 AR 0.1g& H2Yoldte] W YR BEEEH 2mlyY 8.3M H4MEY 10mLE 7}
3t ABYAE 3t pyrogallol (50mg/mL in ethanol) 89 2 mL& F7lste & & dF
Aot 489 oEyol@e] §AE 70~80T FELxoA 4087 E3jA F A2 Y3l
eSS A7l petroleum ether?} diethyl etherS Z}z} 25mL¥ H7lsie] 5871 A F&
3t E3E §8E AT o A AT ¥ Eed A4FAL filter paper2 T3l 40T
oA 7t =319l £uivt AlAE 5554 chloroform 2mL¥ diethyl ether 3mLS #7}3}s
Agasta A48 235 thS 7% BFs—Methanol 2mL3 toluene 1mL ¥7} & WX Fko] 100T
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Az7\oH 4587 WgAHT dhEol B 89S A4 fHs] 97 A7) FRS SmLd
n-heaxane ImLZ FH7}ste] 383 EF¥ 7 FAAF}. 43 e25e EE 45 sodium
sulfate anhydrousS #7}5}o] @431 0,45um membrane filterd] B A|H EHAEE ARLE]
Ak, AL 242 98t column SP-2560(100 m X 0,25mm, 0.2 tm, Supelco, USA)E AHE
gqitt A|2397)9} A&7 (Flame Ionization Detecter, FID) 2% Z}2} 995C, 285T, split
ratio= 200:1919t}, Carrier gas:= ¥YWE-S ARSIH M, flow rate 0.75mL/minSE HAY 2-
£ 100CoA 487 §A F, 244TAR 187 3CH 52474 1587 FASFHHE 1),

X 1, GC analytical condition of fatty acid

Classification Condition
Instrument GC (Agilent GC, Santa Clara, CA, USA)
Detector FID
Carrier gas He
Column SPTM-2560 (100 m x 0.25 mm, 0,20 g m)
Column flow 0.75 mL/min
Injection volume 100 ¢ L
spilt ratio 200: 1
Injection temperature 22571
Detector temperature 28567
QOven temperature 100 (4 min), 2087 (31 /min), 244C (15 min)

(4) o9 =4t B4

Ao 15 Y 2 & ERFEEY olmil 24 ¥ WFE Am Y ddS JReEEstl
S =#3H{ZORBAX Eclipse AAA, Agilent Technologies, Santa Clara, CA, USA)3}¢d HPLC
(Agilent LC system, Santa Clara, CA, USA)E EA3l¢ul. ofv|kAl 42 93 A= A
ZAETAE Fusle eyt B4 AlE 0.1g°) 0.05% 2-mercaptoethanol (w/v) & -3
6N HCl 10mLE #7|3tal Egto] ofo|Aet ogdz FAS ohg B7|FX| o A3sict. €7]34]
A g3, FEE vHEste FE3] B7IAZ o WE3e] 110 + 1ToA 22 ~ 2442 F<L 7}
&3 st i F ARE 40CAA A, w5 A=E H&stoq HCE HUF AASHH
F2% Al#H9 0.2N sodium citrate $5%(pH 2.2) E= 0.02N HC-89& 7l8te AJL&355t
0.45um membrane filtere] F3A| ThF ofujicil E4S Y8 =SS AlR= ARSI,
A2 1% =Y 9 & EEF2EY opujil 24 9 F E4 S 9% A=A3 24L& & 29
Z
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H 2. HPLC analytical condition of amino acid

Classification Condition
Instrument Agilent LC system (Agilent GC, Santa Clara, CA, USA )
Injector Auto—sampler
Detector PDA (338 nm, 262 nm)
Column Capcellpack UG120 Cis (Shiseido, Japan)(250 x 4.6 mm, 5 m)
Column temp 407
Injection volume Injector program
Flow rate 1.5 mL/min
Run time 38 min

A: 40 mM NaH:PC; (pH 7.8)

Mohilbenbuse B: ACN: MeOH: d—water (45! 45: 10, v/v/%)
Gradient table
Time (min) Flow rate (mlL) %A %B
initial 1.5 95 5
a1 15 44 56
33 15 44 56
34 1.5 0 100
38 1.5 0 100
Derivatization injector program lable

1 DRAW 5.0 # L from Borate buffer
2 DRAW 1.0 4 L from sample
3 MIX 6.0 ¢ L in air, max, speed, 2 times
4 WAIT 0.5 min
5 DRAW 0.0 g L from d—water (washing)
6 DRAW 1.0 # L from Borate buffer
7 MIX 7.0 ¢ L in air, max, speed, 6 times
8 DRAW 0,0 g L from d—water (washing)
9 DRAW 1,0 g L from FMOC reagent
10 MIX 8,0 ¢ L in air, max, speed, 6 times
11 DRAW 16,0 # L from d—water
12 MIX 24,0 4 L in air, max. speed, 6 times
13 INJECT

(5) FirstgH &4

o 1,1-diphenyl-2—-picryl-hydrazyl (DPPH) radical & H&4

A 18 2Y R &9 EYFFEE2 DPPH radicalo] @ &AEYLE Blois?] Wi mz}
£83l9ct A2 849 0,.2mLo 0.2mM DPPH (1,1-diphenyl—2—picryl-hydrazyl}-2<] 0,8mLE
A7tste EESE 7 AF2elA 3087 WhS-AlZL & ELISA reader (FLUOstar Omega, BGM
LABTECH, Ortenberg, Germany)g ARSI 517TamdlA EFJ=E 2384t DPPH &AL
A2 89 AT BRAT AllY FREAOlE WEEE Ushigon HETE ascorbic
acid(Sigma, Co., St. Louis, MO, USA)E A5}t
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NEH7HY F8=
A7 F4=

DPPH radical scavenging activity(%) = (1- )X100

o 2,2'-azino—bis[3—ethylbenzothiazoline—6-sulfonic acid] (ABTS) radical & H&H

M4 18 E£Y 9 &1 E§LEE59] ABTS radicald] gl £2AEAAL Pellegrin 59 e
wat 285 gick dhgo] ALME ABTS Ajek2 7 4mM ABTS (2,2 -azino—bis[3—ethylbenzothiazoline
—6—gulfonic acid]) 8N} 2 6mM potassium persulfates ZEFsle] AL bAoA 15471 HH3A]
3t radicald FAAIZ] & A3 Z|AHo| ABTS -§9e] FF=7} 734nmoA 0,70 £ 0,039]
HES oE22 A8ty 2AFGY. A2 89 20uLe] 4% ABTS §9% 300uLE 7|3t
E3ksta 2087 A& HhA%E ThS ELISA reader (FLUOstar Omega, BGM LABTECH, Ortenberg,
Germany)2 AFg3to] T34nmo|A] =S ZHSIUTH ABTS radical 2A%E Al §9 WH7e}
DA Alel9 Esgwalols WBESE el oen Y2 EE ascorbic acid (Sigma, Co., St
Louis, MO, USA)E AME3l5L}
N2 BB
B FE=

ABTS radical scavenging activity(%) = (1—- 1X100
(6) F4rslEd #F &4

o & Ef|H= otE &%

A4 18 =) YW & 289 F EY5HE @32 A2 Y EHE4 aRHEd sty
Folin—ciocalteu reagent?} 3L =Eo] FelEd Moz YqE L= 475 o&3le &g} AR
29 0 2mle] 54 1.8mLE A718}31 Folin—ciocalteu's phenol reagent (Sigma Co., St.
Louis, MO, USA)A|9F& 0.2mL 7l8te 38ZF Whg-Al7]Z, NaxCOs ZBHEY 0.4mle} FH4
14mLE HA7FSkR Z@etd A7 B9 AL ueA7l ¥ BB (Evolution 201,
Thermo, Waltham, MA, USA)S AL&3le] vl B4 w5 760nmol|lA 434t #&E842
tannic acid(Sigma Co., St, Louis, MO, USA)E AMEslo] FHFAL ZASiar M4 15 29 ¢
& EFF2E9 § E96s qFS A

o & EgtdLolE Y =3

B4 15 2Y U & 2320) 2 BdkolS PR s 5O PUE s AFa
A8 €9 1 mLo| #5752 4 mL A7I5l2 5% NaNO; 0,3mL A7}, £33ste] 587 Aleurs
¥ thg, 10% AlCls 0.3mL H7ieti Bgsto] 587t A29x] sigict. %¥H8- F IM NaOH 2mLE
H7bste 4= 4 (Evolution 201, Thermo, Waltham, MA, USA)E AM3le] g0 F4w &
510nmol A 2A3}¢lct, EZEA= rutin (Sigma Co., St. Louis, MO, USA)& AMg3le] Aeie
e A4 15 2Q @ &1 ERSEEEY F Bk wolE RS A

(6) ¥ &Y EA

o a-Amylase Hal|&H

A4 15 XY 9 &1 BHFEEY o—amylased] tfdt AEY-2 starchE 7|AZ 5]
8tgrt, A2 0,5uL¢) pancreatin 7192 12unit/ml a—amylase (Sigma, Co,, St, Louis, MO,

Ju
o,
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USA) 50uL®} 0.2M KPB (potassium phosphate buffer, pH 6,8) 50uLE J7}sleo &3 &
37Co A 20& FoF vhgAFc) ¥igo| B F 1% HEG9% 100uLg 715le] 37ToA 5871 vk
A7\ DNS 9 A12K(3, 5—dinitrosalicylic acid and 30% sodium potasium tartarate in 0,5M
NaOH)-& 250uL 718t ohg- 100ToA 108 7t 7tgste] LA Fch, dajo] H Hr-gHS 4Tof A4
587 WZsin o] whg-olo] 3u||8] 2248 715l wHksl F ELISA reader (FLUOstar Omega,
BGM LABTECH, Ortenberg, Germany)E AMF5ta] 540nmollA] FF=sS ZAote] -G Halz
He| 84 AYEAL ALstgd. d2T2e ATE EIAIAR 20l acarbose (Sigma,
Co., St. Louis, MO, USA)E AME-3}%ich

AE2H7He] F3=
FAe =

a—Amylase inhibitory activity(®) = (1— X100

o @-Glucosidase Mal|lEH

A 15 XY 9 &) TPREEQ a-glucosidased] i AEAHL Lee 52 W wz}
23519t A& 100uLe] yeast baker 7|99 0.15unit/mL u—glucosidase (Sigma, Co,, St,
Louis, MO, USA) 200uL%} 0.2M potassium phosphate buffer (pH 6.8) 1ImLE #A7}5l ELISA
reader {(UVM-340, ASYS, Engendorf, Austria)E AM§3le] 406nmo)4 ZFFE=S A2
37Co)A 1087t vreA7] b2, 5mM pNPG (4—-nitrophenyl-a—D—glucopyranoside) 200uLE
7}sle] 37TCojA 2087 v v AZith 2F ¥g ¥ ELISA reader (FLUOstar Omega, BGM
LABTECH, Ortenberg, Germany)& AME3}t] 405nmolA] EFLE &A3 EFYLe HEZEE
4 AEYS A4stg 212 F1E @FAAR 2ol acarbose (Sigma, Co., St.
Louis, MO, USA}S AMESILL
NzAZ Y BRE
FH7He 3=

a—Glucosidase inhibitory activity(%) = (1- X100

Lt 2loold| ®aiEd Y 3T3-L1 XWHTHZAMe X|L4ESH AxEat

(1) Pancreatic lipase A &|&A

ZupolA] As 42 Kim §9 Yo w=t 4383 2en Z wellol porcine pancreatic
lipase 0,3mg3} 10mM MOPSS 71351990 1mM EDTA 100mM Tris—HCl/5mM CaCl: (pH 6.8)
700uLE A7} 519 enzyme bufferZ ALSIE 2™ enzyme bufferd] Mi 15 XF @ &£ 25
E3} orlistat (Sigma, St. Louis, MO, USA)2 H=H=2 100 nL¥ H7}ste] 37Co)A 1587 vhg
AlZtH ¥k2 ¥ 7)Z =2 10mM p-Nitrophenyl butyrate (Sigma, St. Louis, MO, USA)E 20uL#¥
H7lstn 37T A 158 %<t kg Aj#l F ELISA reader (FLUOstar Omega, BGM LABTECH,
Ortenberg, Germany)E ARSI 400nmol4| EH=E St thd9 A& ol&sle A4S
Asi e
ANEF Ae 18] F-EAE AR 2 78 s

Aug A o2 79 F3=

Lipase Aaf&4d(%) = (1 )X100
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(2) 3T3-L1 A FATFAZY viF & E3F=

3T3-L1 (CL-178) MEE u]Z MEZF L3¢ American Type Culture Collection (Manassas,
VA, USA)2RE 193le] AREsiglc) opeA AupAZAES] 3T3-11 A2 10% fetal bovine
serum(FBS)¥ penicillin—streptomycin®] ¥7}E Dulbecco’s modified Eagle’s medium (DMEM,
Hyclone®, Logan, UT, USA)E H7}5te] 5% C0., 37C2] 2ASIOA wjokslant, HioFe 8TS—
L1 ME7} confluent A7} ¥ trypein-EDTAE X asle] AEE 4:335)32 6 well plated]] 5 X10%/well
9] =% £5% ohZ 100% confluency JEfolA 48X FRAISATE. FE20] AWA|ZES]
X GRS GolE7] 9i8le] 10% FBSSF MDI(0.5mM 3-isobutyl—1— methylzanthine (IBMX,
Sigma, St. Louis, MO, USA), 1yM dexamethasone (Calbiochem, Darmstadt, Germany), lug/mL
insulin(Sigma, St. Louis, MO, USA))7} 37}¥ DMEMH|AE AZjste] B35 =319t MDI
#)x] #2] 29 %6] lug/mL insulin (Sigma, St. Louis, MO, USA)YF H7}¥l 10% FBS-DMEMO.&
A& wAste] 29 FQF wUsl, 2¢ nith 10% FBS DMEM HjgFlo= wAste] 49 F<t
E3E F=3t. AYAZ B3E f=dte 3¢ 7 wigde] 2&ES 100, 250, 500, 1000,
2000pg/mLe] F=2 A3t

(3) M= =4 £4

S22 AEEAHL "ad 24AE] o w9 £84 7]|FQ tetrazolium salts
(WST-1)2 formazan©2 EA)7|&= nEZE=gole] & o]fsly] 7HHFo=z AEPELL
Z23= WST-1 cell proliferation assay (Cayman Chemical, MI, USA)E E3l9 &334t
3T3-L1 A EZ 96 well plated] 1X10%/well?] BE2 H=311 2447 & HSHEL LHa 23
3le] 5% COs, 87T incubatorofl4] 24A17F B¢t w3t wiek & wsT-1 A2k A7)5ie 37T
of| A 1X7F F¢b d-§-A|7] & ELISA reader (FLUOstar Omega, BGM LABTECH, Ortenberg,
Germany)@ B8 450 nmol X FHEE 27 Ssich,

(4) Oil Red O €4

M 1% 2P 9 & 2EE9] 3T3-L1 AYHAAES B34 €4S FAS7] H5te il
Red O AA& w85 9T3-L1 AMATFAREY E3p7t 48Y AHAA HjAE AAsx2
phosphate—buffered saline (PBS)Z A|3%l t}& 10% formaldehyde #9012 30E37t Az|dto]
AZE TAAFG, Feold TG T $4E AAST PBISH 70% ethancl2 Azt 29K AHG
T8 Ol Red O §94& olg3l] BAL AAAYTY. APHLE BHE FEA P AT
HEE SAQAF (Negative control, NC), AYHERE E3lE F=l2 5325 AYstA g2
AHAEZE B/ddl=+ (Positive control, PC)C.E AMESIict. Zt2t GAE AxXE FelAvF
(AG AXIO OBSERVER D1 INVERTED MICROSCOPE, CARL ZEISS, German)& ARg-8}a] 400H)
&2 o|nxX & AT, YAE lipid droplet: isopropyl alcohol S0 = &3 ohg
510nmofl 4] EZ%= (xMark™ microplate absorbance spectrophotometer, BIO-RAD, JAPAN}S
ZHsto AR ALY FRE #E AR FAYZ (FAH2RDY &3 PO Uiro 429

A TS BEEE Ugysidh
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(5) Real-time PCRE ©]-&% f4AA Id &34

Real-time PCRZ °o|§& {HA Wd 4L AYAL B3 JA8AY ST T 2y
o2 NEE wjokslz B3tE 3T3-L1 A|ZE TRIzol reagent (Invitrogen, CA, USA)E 0] &3}
RNAE 3&313 total RNAE AF8Igc}t. &3 RNAE DNase?l E3E o] ¢l High capacity
cDNA Reverse Transcription Kits (applied biosystems, Carlsbad, CA, USA)E 0]-85}0] cDNAZ
5131 SYBR green® glyceraldehyde—S3—phosphate dehydrogenase (GAPDH), PPARy, C/EBPa
primerE ©¢]835}¢] Real-time PCR (StepOne Real-time PCR system, Applied Biosystems,
Singapore)& #¥sQtt URE SHARL GAPDHE AMS¢ith. %3 Real-time PCR
system<= ©|-83l FFAEEF AFtHct F8 F-HAY primer W sequencei= K 33 ET},

H 3, Primer sequence used in Real-1ime PCR,

Primers goauence Size (bp)
Forward Reverse
GAPDH CACTCACGGCAAATTCAACGGCAC GACTCCACGACATACTCAGCAC 149
PPARy AGTCGGTGGACAAAGAACAGC ACTCCAGCACCTTCTGTTGC 101
C/EBPz TTGACCCAGAGCATGGTGC GAAGTTGGTGGGCCAGAATG 124

(6) Western blot-& F3 WHjd LHZH

A= B3 5% 3T3-L1 A|£:= PBSE 20 A|43$t & protease inhibitor7} EgHE
RIPA buffer (Sigma, St. Louis, MO, USA)E 3087} iceojA] £3A1Z1 F 4ToA 13,000 rpm
L2 1087 425, dHEeste dojF 4FHS 10% SDS polyacrylamide gel2 H7|
g8 Zd G L EE3t H nitro cellulose membranes (#1620112, BIO—RAD, Germany)2 &
transfer8}$ich, 13} 1A= anti—-PPARy (#2435, Cell signaling, USA), anti—C/EBPa (#2295,
Cell signaling, USA)9} anti—GAPDH (#3683, Cell signaling, USA)E ALY 23} g 2=
HRP-conjugated anti—rabbit (1:5000)% ARSIt 2ZFzhe] whafal W¥ ok Chemidoc XRS+
with Image Lab software(BIO-RAD, USA)E o]&3le] B4t

(1 EAA=

e S 38 ol e AASHE AT Yit(mean)T EEZHAHSD)E YUrhfiglen, 34
Z8]= SPSS (Statistical Package for Social Science, version 12 0, SPSS Inc,, Chicago, IL,
USA)E o]83le g9l BB H(one—way ANOVA)E AAJ§F & Duncan’s multiple rangs
test= 245 p0.05 FoNA HFIAL

Ch. 24 RE HYUSY XYZtAZOA X2 &5 x| 9

(1) Azed 2 =58 A

2 Ao AM-E HepG2(HB-8065)= QA &3 7t AEFoln|, AZ= nl= AZ 23U
American Type Culture Collection (ATCC, Manassas, VA, USA)EEE F¢Y3s4t. HepG2
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K|3Eo] 10% fetal bovine serum3} trypsin—EDTA % penicillin—streptomycin®] #7}% Dulbecco’s
modified Eagle's medium(DMEM)E YW1l 5% CO,;, 37C2 =Adle|A ujoslct HepG2 MES 6
well plated] 5 x10%ell/well®] FE2 H=8l1 2471 wiorstalc) wigks Aj=o] M4 15 x¢ 9
&9 $&ES 0, 100, 500, 1,000ug/mL2) T=2 AZE F, AZ Y A 3 £=3517] A3l
0.2mM 552 oleic acid (Sigma—aldrich, Saint Luios, USA)E AT3lat 24A)71 =91 vjoslaot

(2) Nile Red §M4

FEE Y oleic acid Xt 2447t F WA E AAE 5 10% formaldehyde -§-94-2 30E7t
st MEZE HAFAL ALoix AT F LKL A A3l phosphate—buffered saline
(PBS)2 2 2¥ AAslz 70% 4FL2=E 2¥ A% & Nile Red (Sigma-—aldrich, Saint Luios,
USA)ZAE o83l FAE AABIRT, 94E AiXEe FFE4S 3 2004 HIE=E o|ujr&
Tas A

(3) Real-time PCR-E °o| &%t #4A Id &7

Real-time PCRZ oj83F JAx 2@ 232 2447t wjokd M Zo|A] TRIzol reagent
(Invitrogen, CA, USA)E o]£3}o] RNAS 2&3lT total RNAS APt 223 RNAS
DNase?} Z¥x]o] 9l High capacity ¢cDNA Reverse Transcription Kits (applied biosystems,
Carlsbad, CA, USA)E o]&3dlo] AFsle] DNAR 43131, SYBR greend} glyceraldehyde—
3—phosphate dehydrogenase{(GAPDH), carnitine palmitoyliransgerase 1A(CPT—1), peroxisome
proliferator activated receptor a(PPARa), peroxisome proliferator activated receptor vy
(PPARY), acetyl-CoA carbozylase alpha{ACC), stearoyl-CoA desaturase(SCD), fatty acid
gynthase(FAS), microsomal trigryceride transfer protein(MTTP), CD36 molecule(CD36),
steraol regulatory element—binding protein—1a(SREBP-1a), sterol regulatory element—binding
protein—1c{SREBP—1¢), CCAAT/enhancer—binding protein a(C/EBPa) primerE o]|&3}4
real-time PCR (StepOne Real—time PCR system, Applied Biosystems, Singapore}&r 48314t}
27 822 GAPDHE AMGStgew 33 8212 primer H sequencer= & 49} HT,

(4) Western blotZ 3% @¥jd Td &4

HjFE HepG2 Ao 28 A= T 308, 24A7F 5 42 PBSE 29¥ A 4§ £ protease
inhibitor7} E3E RIPA buffer (Sigma, St. Louis, MO, USA)E 3087l iceolA &8 X|7 F
4Co A 13,000rpmo2 1087t AHE] sgd. d94Esty dold AF3HL2 10% SDS
polyacrylamide gel2 A7|952 5 o9a-S Eal$t 5 nitro cellulose membranes (#1620112,
BIO-RAD, Germany)2 2 transferdtgtl 13} &A= GAPDH(#14C10, Cell signaling, USA),
p—AMPK (#T172, Cell signaling, USA), p—SREBP1 (#Ser372, Cell signaling, USA), PPARa
(ab8934, abcam, UK), FAS (ab82419, abcam, UK)}E AM319 Y 23] 3A|2= HRP- conjugated
anti—rabbit (1:10000)3 AMRSIETE ZHzre] chalal W#HoFS. Chemidoc XRS+ with Image Lab
goftware (BIO—RAD, USA)E o]|&3)o] BAs1gt.
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H 4, Primer sequence used in Real-lime PCR,

Target gene sence Sequence (5°-3")

g?PDilldelwd B g F CCACTCCTCCACCTTTGAC

yeer: e 3—phosphate dehydrogenase
(NM 001289746, 1) R ACCCTGTTGCTGTAGCCA
CPI‘lt1 ot ” F TTCAGTTCACGGTCACTCCG
M 001876.9) e R TGACCACGTTCTTCGTCTGG
PPARz et advaled . F TCACCACAGTAGCTTGGAGC
?ﬁﬁ%%ofaglggos 'zﬁra or activated receptor e R GTGAAAGCGTGTCCGTGATG
PPARy F GGCTTCATGACAAGGGAGTTTC
peroxisome proliferator activated receptor y
(NM 005087 5) R AACTCAAACTTGGGCTCCATAAAG
C/EBPa F CCAGAAAGCTAGGTCGTGGG
CCAAT/enhancer—binding protein a
(NM 004364 4) R ACAAACAAGGCTGAGGGTCC
ff}f — F CAGAGCAGCCATGGAGGAG
(I?]My oagziloﬁ) ” R AATCTGGGTTGATGCCTCCG
SE,D - CoA desat F CCCTGCTTACTTGGTGAGGG
e — R | mooomscoromocaur
MTTP o T o F CATATATTCTTGTCACACAACTGGT
(T oo Y manger Dt R CCACATCCACGTTGGAGGAA
CD36 F TGGCTGTGGCATACAACAATACT
CD36 molecule
(NM 001289909, 1) R TGGAAATGAGGCTGCATCTGT
SREBP-1c F TCAGCGAGGCGGCTTTGGAGCAG
sterol regulatory element—binding protein—1c R CATGTCTTCGATOTCGGTCAG
SRERP-1a F GGAGGGGTAGGGCCAACGGCCT
gterol regulatory element—hinding protein—1a R CATGTCTTCGAAAGTCGCAATCC
ACC F TGATGTCAATCTCCCCGCAGC
acetyl—CoA carbozylase alpha R TTGCTTCTTCTCTGTTTTCTCCCC

2t, SE4E

(1) 4855 ¥ A284

AHFEL Sprague Dawley(SD)A 84 IAFE <A F H¥H ARt 2717k F¢F
E3 A2 AREA AAE 5 JA FI80T, AS4A] 25k 24 + 2T, $E& 50 + 5%2
FABAY. ZE FEAEL FE=FU7EY AE9TAE FEHERENYEY U A
2534

@ A% L Ao HHF wat
48FE AZ, &5 D AR HAFE AY ANYH AN F 0F 18 BHo= 2450,
33 AFIN VALY AFE Aol P7IZROR o] AFETHRE AESAT, P
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B /M ASFS YolUAFOE o] 24 AP2Y HolBEE LT

(3) ¥ JH # FAPHFHA JA

AFER F AFEES 1277 BAAF] oL F9771(Rodent Circuit Controller, RC2,
VetEQUIP, Livermore, CA, USA)E E& At29l isofluane® FYA7|n ulrix BEE
1.5~2,5%% 2FstH HH{E FAAZ| ERF YA 2mL& HBSte] 3,000rpmofjA 10E3E €A
Ea8lgtt, @R £ AFAE ot 83L& EEslR AFEAEA7I(BTI000, Bio—technical
Instrument, Rome, Italy) & o|&35l¢] 3 F F S AHE(Total cholesterol, CHO), FAA]4}
(Triglycerise, TG), HDL(High density lipoprotein)—Z2d|AHZ(HDL), LDL{Low density
lipoprotein)—E&| AHS(LDL)Z &35t

(4 A717A &4 R 7 23 &

HEEE2Y EqdA JET & YES dAsIR e 13 A3E HEste] AAge
ARE og F5A0l AY € 9L AL 4749 FAE FHsid Had 7 23 F
FUHEE AFstel T =23 | FA8 A4 B4 9 JARAIE Y A5 AESIAT.

(5) 2+ =3 | AARLLEE 3

2t 23 Y AHIAEE §92  thiobarbituric acid(TBA)?} HE$3l:= malondialdehyde
(1,1,3,3—tetracthoxypropane, MDA)®] T & ZAsle] frelatqrt, 7H Ao 10w sgsh=
1.15% KCl-Z A7l3le] 2AEH7|(TissueLyser I, Hilden, Germany)Z AL83ie #3511,
7t =37 #2389 500 pLo) 1% phosphoric acid 3mL$} 0.6% TBA €9 ImL& Arjste] 95T
F2ezoA 4587 WL AATT. WEHE AHA 4E thE n-Butanol 4mLE F7}
S 5000rpmelH 2087 WA Bstdc, ¥4 2AE YRGS st BPPEA
(Evolution 201, Thermo, Waltham, MA, USA)E A}g3l9 535nmolA FFJTE SA3¢H
BEZEHE 1,13 3-tetraethoxypropane(Sigma Chemical Co,,5t, Louis, MO, USA)E ARME-3lq]
AFTAE Aot 7 =4 ) A4E MDA S FFSIAHL

(8) 7+ 23 W 43 54 ¥Y &3

o8 7+ 239 Y2 10mM EDTAE -3 0.1M UAE $599(pH 7.4)S H71e § =27
B 7)(TissueLyser I, Hilden, Germany)E AME5le #ZABIA]7]2 10,000rpmol 4] 2083 $14
He 3 F BYH ASNO=E catalase A4 A &30 ARSI Y. Catalase EATE Aebi
v g 2315l &4319 ), 50mM phosphate buffer(pH 7.0) 2.89mLo] 10mM I}AHEpA £
100uLE EFato 25T oA 38 <t ¢3) 3 &, #3233} A T 23 4594 10uLF H7RE o
B30 e A (Evolution 201, Thermo, Waltham, MA, USA)E AM:3lY] 240nmofA] 38 ol El

= FFEE ST, 0, &9% WY 25FA4E H0:9 =5 T8t AlRgol
Bh33te] 18 F9¢ EHAIZ] Hi0pF nmol® Lpetf ¢ict,

(m 2 27 B9 AKX
SrhE A o 2AHME 742 A e B8 (Olymphus OX41, Japan)jold AXsje] 7]
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¥ & (steatosis)t HFA(inflammatory foci) J=F HHAFH EAPHCE 22 Hrisiqd
A ate] A AA 7HRAAHEHY 20%0])5= grade 1(minimal, 1+), 20~40% ¥ = grade 2
{mild, 2+), 40~60%H9]+: grade 3(moderate, 8+), 60%°]A-2 grade 4(severe, 4+)2 L35
on, 9=49] 2 HA| oF 0|0 minimal, 1+), UO¥Hmild, 2+), F5E=AFHmoderate, 34),
A ¥H(severe, 4+)0% Z}Z} FH3la] HAJEQCE Hu|FE o-8% 2IAFAL F W AA =
gfo] o|Fojzlon, 13xe} 23|71 Ao} Ql= S F7HHY NEHAFS 3 HF grading
scoreE ZAste] ZAPOE Aetgeh. AP AF4o] W AAE grading scoreZHE 1
Fo Bd#T EEHAE 7913

3. 8% H ¥
(RI2HI B oA RpME2 E220] 71H
(AE 1) AAZ4o] 22AHY 83
7l S ZE { &0 M2 A AUIF 73
AqEpa Y 9@ S Y4rs NI A2 AEEE e ik ® C36 Ma HFS
¥ 59 g}, daAuF Ao o4& d=d T ASAFE 24 1, 2, 39 ugydth A+
ARl F7te] g S5 2 @ Srfo] JAFE 27 FUele %S E4oh Q9 €3G

FFE A& AH| 71 o SASAT, S99 03¢ FFE AaAH|Fo| g 2el7t YU
EZEEQ c3c P 1Y W & ANFS TS Aol #8 ¥ AR ARd

ol
foh
or
oY
0
S

B 5 UAANHFO U2 ZH Y A0 M4 Y MAHY
WE/|_FANH _ BA U@ %4u EE EAaE NS E¥ A00%3 A4 4036
(8,9) 7HI/EH(%) 242) (om) (em) (1-9) (kg/t0s) (%) C3G(%) (kg/ioa) (%) (%)

|

0/0 82 261 142 1 50 82 0,87 86 896 015

92017 4. 27 50/0 75 266 156 1 60 98  0.63 87 g7 0.19
' 50/50 75 264 159 1 61 100 0,61 89 100 0.18
50/150 74 249 134 1 63 102 0,70 92 103 0,19

0/0 84 228 113 1 62 86 0.34 64 81 0.13

2018 4 27 50/0 81 222 111 1 63 88 037 82 103 0,12
’ 50/50 80 226 123 1 72 100 0.43 79 100 0.13
50/150 80 210 110 1 79 109 0.54 87 110 0.14

0/0 82 260 1e1 1 45 82 0.63 85 93 0.23

2019 4 95 50/0 82 260 162 1 52 95 0.60 95 104 0.23
’ 50/50 82 2563 156 1 iti] 100 0,62 91 100 0,25
50/150 82 240 147 1 59 107 0,65 96 105 0.22

0/0 - - - - 52 83 0.1 78 90 0.17

97 50/0 — = - _ 58 94 0.83 88 101 0.18

= 50/50 = = = - 63 100 0,85 86 100 0.19
50/150 - - - - 67 106 0.63 92 106 0.18

¥ Zu|A)7]: 6~7Y
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JMH/EHIR: 50/0 ZIHJRUI%): 50/50 | JIHI/EH|(%): 50/150
S8 1, "aAuZo G2 Malw AE(2017H)

B¢ A AR N AN e |
Z[H|/Z&H|{%): 0/0 Z|H1/3&H|(%): 50/0 7|H|/ZH|(%): 50/50 Z|H1/3EH|(%): 50/150
% 2, FAANHEN OE Xz|+ ALE{20184)

A\ i N

7|Hl/ZH{%): 0/0 7|Hl/%H|(%): 50/0 7|H|/ZH|(%): 50/50 7|H]/%H|(%): 50/150
a8 3, FAAMH[E OE AM2F AHEl(20184)

L}, 44 2 U &0 £HA7] 7Y

3YiZE Ade AAGas AL 15, 13} o4 TQ § &of £8A7|0) HE PA GEAohy
AL PHE E 63} Zh 2017 197 $UE 23 o)4 43 U AAFL B 73} o}, uz
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13} ojat 427 APATE AMLes EGT S BATL $YA7)0] B Rolg Holx)
sttt 173 =P &tfe] 03¢ AP TR Aol PO, TIL 209F, S 329
o2 Uit o)AL FOE kE I 244 EJS AN A Ms B} Yolpten,
s 237 gL A Jos WHHST, TH 4010 CIGUTES A DT A
22 ¥ 209 A% o Ao2 AL, T 23 ojdt FFAVIE EQD 499 cacUBL
TG FBAE 13 olat 28 T Qo2 U

H 6. £2A700| T2 S44 17 0|4 Y Y A0 MAZ Y MAFE

g o HEV AE7 EYRRAE X% EECG  AGARF A4S A C3a

= (Y BASF (kg/10a) (%) (%) (kg/10a) (%) (%)

209 66 94 0.82 55 115 0,26

23¢ 72 103 0.82 43 90 0.29

2017 4, 27 26% 70 100 0.85 48 100 0,28

29 61 87 0.83 52 108 0.28

32¢ 67 96 0.83 55 115 0.36

20 60 89 0.53 69 97 0.12

234 73 108 0.47 74 103 0.15

2018 4, 27 26 87 100 0.48 71 100 0.17

20¢ 75 111 0.46 68 96 0.16

32¢ ol 106 0,40 69 97 0.15

20 56 100 0.47 87 90 0.11

234 55 98 0.51 91 94 0.15

2019 4, 25 26 56 100 0,57 97 100 0,23

299 55 98 0,63 97 100 0,25

32 66 118 0.64 107 110 0,23

20 61 94 0.61 70 101 0.16

23% 87 103 0,60 69 96 0,20

B 264 64 100 0.63 72 100 0.23

29% 64 99 0.64 72 101 0,23

32¢ 68 107 0.62 77 107 0.25

27 2870 ME S44 2% 0|4 ZY 3 &0 Mgk 3 MASY

ge w1 BUL mupxs xe  mace smpas xe ad o

(2.9 e _s:) (kg/10a) (%) (%) {kg/102) (%) (%)

0y 31 100 0.96 27 100 0,32

2¢ 27 87 0.91 25 93 0.31

207 4.4l 49 30 97 1,00 7 100 0.34

6 34 110 0.89 28 104 0.34
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th, 24 2Y { S0 YME AR 15/ 7

2t T fF7o) BE AYSee Y, S AT F ABAopd Hi FFL E 89
YERUE. HE7le] HE A=ER B SRS (31 4, 5 YEiNY S5 £9 1 &
A4E NF 2017 AHAHER 68 dte TpE2 £ Bol HojAe FFeI] WEel 64
BENA S EY W &0 o) 7Heshu, S IET F F7e A AYoM 4~58
wWFo] HAA AR puH o], XY} 9 C3GAFL HF7IT FRE Aol gl

E 8. IE7|0] GE 244 B9, A0 YNT T MAHY

wel S oy sz s 29 xe 20 A g

HE (8 9) Uz ©cm  em (-9 HEE %) cc AH=EE %) c3G
) (%) (kg/10a) {%) (kg/10a) (%)

4,27 80 2% 122 1 82 100  0.45 85 100 011

2018 5. 15 69 208 116 1 89 109 057 87 108 011
6. 7 65 185 74 1 85 104 045 86 102 0.15

4,25 82 965 162 1 54 100 0.67 95 100 0.27

2019 5. .14 70 9245 139 1 54 100 066 96 101 0,16
6. 4 B0 245 154 1 55 102 0.67 98 103 0.18

448 - - - - 68 100 0,56 90 100 0,19

gt 583& - - — — 72 105 0,62 92 102 0,14
gUAE - - - - 70 103 0,56 92 103 0.17

a8 5. oE7iol oE X2 ArE(2019F)
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gl x4 ZH A L0 YAUS AR QYALUE 7Y

Aagrr ZQ 9 &0 AT AUSE 9% A4LE AEE: & 98 2o AR
e 2 ASA%RLE 19 64 Zo| UF oy AAEE AdME 4ol =Y R & AL
Fol &2 F¥E HF2, 2YJAE =89 HHe] 7] e 5,700~7,0005/10a F=9
Y= A & Zlo= uodnh A ded wE ZH3 £o9 csedFE AL FRE
A& HolA] gt

B9 MAHUE OE S¢p ZF Y4 R MARY

IE| WAYUE BANYS Y H4n B8 O 28 &d . 4

|4

HE HES C3G AUES €3G
(#e) (cm) gy f(em {em} (1-8) (ka/108) (%) (%)  (kg/10a) (%) (%)
70x15 75 249 141 2 76 120 070 112 128 021

S5 . T0x20 75 250 136 67 106 071 92 106 0,28

1
T0X25 75 246 137 1 63 100 0.71 87 100 0,26
70X 30 74 248 134 1 60 9% 0.7 81 83 0.20

“oxem 70X 20cm T 70X25m  70%30cm
O 6. MU= mME Mz AFZI{2017'4)

of. 244 ZH Y &0 HE g

£ A d7-58E e AdEers TE 9 &YE 20173 300kg(EE 150, & 150),
2018\ 300kg(E Y 150, £t 150), 2019 1,500kg(Z Y 700, &£ 800)8 FIZ&}qdch

Ht. AiHE HE 4MS A5t #HE 3 EE2F 44

2 A7 82 B olF=E ALHFA A £4& ¥ FA A R FF0] gasiy 2017dn
2018'dol= A4 13 9F 245 Wd 10kg® AMEY U= REF Wi < 859x,
HEE B4 v 100kg¥ AAISHY Lo X 9 &) i Yo ARGSHR EIF 20199
olfd= &4 frPYiE A FAZ 28 €9F 4F 10kg, BT 100kg2 P4t 20209 FF
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A7 7ge] Bag F4E I3
G 245 9 9 49 HEE A48 U A%l

7 & Aot} 20204 °]F o= FFE TAE LT YE4L

(¥ 2 W5H Z5AH
7t AMSL4 EY U A0 SEB FUNE Y MalEy T}
W) YegE B4
A4s 15 29 U 49 B 2220 YN4E B4 AWE E 103 29
6.90%, ZJHEL2 731%, AL 0.52%, ZEHAL 7 07%¢ ALE Vet =259 ii]-;_._—
e A4 15 Qs &1 WA 2] Hslel ZBE o] o aul~z.80) F= Eskod 2

zz\:lﬁ_] }-

el g AR EQ AR @R fARINE AR £ AR HIsto o 17 ¥ AR
et M4 2% F4A0| oWt AEd HHEGE W, & 18 =Y 9 &Y EF 589 =
Sl A 2AYS f{E2 Ak 28 FAO AFET Wkoew 2o AFE of 108 AR ¥A
S3= A
H 10 M4218 2F A &0 FES9 YYE
Dried samples
COMS::::-': (%) Erce’ Husk Cob : Kernel
Carbohydrate 78.20 + 0.30% 8452 £ 0,15 81,39 £ 0,44 73.95 £ 0,78
Moisture 6.90 = 0,03 7.26 £ 0,03 7.97 £ 0,01 8.84 £ 0,03
Crude ash 7.31 £ 0.11 2.60 £ 0,03 3.54 £ 0,04 144 + Q.21
Crude fat 0.52 = 0,08 0.55 £ 0,10 0.90 = 0,16 546 = 0.35
Crude protein 7.07 £ 0.09 507 £ 0,03 6.20 + 027 10.81 + 0.14

Y Bxiracts husk and cob of Saekso 1
2 Mean + standard deviation (n=3)

(2) A4 24

i 15 Y F &Y EF F2EY A4 2AS B4 A= ® 03 g, 2255 3F
o] ¢ AYPARS palmitic acid(C16:0), oleic acid(C18:1), linoleic acid(C18:2n—86), linolenic
acid(C18:3n-3)o|glon x5} Ayhilwl B3 XdpAbe] H|S2 16,67: 83,332 oleic acide}
linoleic acid?} ZFZF 33.33%2 7P =4 veldtt A4 15 X9 9 &1 3 228 F859]
e AP4HY FHE g T THEHO e A4 SR tha Aozt YA 23
Adrital B33} Aghike] vHl-g @ F8 A|yhile| oleic acid®} linoleic acid® HEE AL JAFRE
BEE Bt g o & oleic acid9 linoleic acide AW FAHHA = A4
Aio R Lo FAHET oYt L4 XY W Sdjde U4 EXF AP4to] THEE
UL BRIFE £ Y%

526 2099z AjgHTETA



E 1 Ma 15 2Y W &0 FEE9 XY &

% of sum
all fatty acids

Lauric acid (C12:0) -
Myristic acid (C14:0) -
Palmitic acid (C16:0) 16.67 + 0,017
Stearic acid (C18:0)
Argchidic acid (C20:0) -
cis—11—Ficosenoic acid (C20:1) -
Palmitoleic acid (C18:1)
Qleic acid (C18:1n—9 cis) 33,33
Linoleic acid (C18:2n—6 cis) 33,33
Linolenic acid (C18:3n—3) 16,67

Y Mean + standard deviation (n=3)

Fatty acids

Saturated

Monounsaturate
0.02

0.02
0,01

Poly—unsaturated

H H | H

(3) ofn|i=4l B4

8415 29 U &Y Y 282 ojuxdt 2L RYY FI- B 1% 2 F 1759
ofu|imite] RME UL glutamic acid’} HA ofw|e4ite] 29.09%=2 7HF EYeH I thEo=
aspartic acid{22,11%), alanine(8 93%), lysine(4,77%), valine(4 41%)9] £0 2 ZAJH|7} E9tc)
M2 1% 29 9 & & FEE F 45 o742 tryptophand A F 8F0] FEEHK T
AR 2} 23.08%F AAERT £LF opn|inile AR 6.74%F AA|5IA). Glutamic acide AU
U3& EHPA A 727 2 HEW Blo F4E w2 719 5L ABAA €A
ot b £4E oSl aspartic acide €FE EHE FAste AR A o 44 1%
g 9 & 289 AHAF o4t F 51.21%E AR olu|lit0 2 glutamic acid®}
aspartic acid¢] Aoz vjehgc

(4) 3H4tst &4

A 15 ¢ B &9 T F&E9 A5 842 DPPHE} ABTS radical *71‘1?— Z24& 39
ARE A7 M2 15 TP U &) ¥ =20 DPPH radical 24%L 1 000ug/mLo]A
95.62%, ABTS radical £7]%-2 10,000ug/mLo|A 92,0092 Z}2}e] radlcaloﬂ Aty L4=5
gHatE 848 JEhlglY, 22 F2ES J4e R 2FRY radical £AFS FAT 3Y, 74
radicald]] |t AAE0] BE L5819 o) 250 2 A TjoA ABTS <ko]& radical®r}
DPPH free radical?] A#A%50] 24314 ueld=d ¢]= DPPH % ABTS radicald} W33}
Fitst HEe Aolz A4 15 T E & EF 554 559 Y& hydroxylZ|E 7HF
BRE0| free radical®l ¢ AFHCE vt Aozt 2T £ Aol AHEE A& 1T
Z2F 9 & 29 289 2 S BAHE AE Y TR s T8 AEAoRd A44l
C3Ge| ah4iEtge 7|Qlgt dutet wo
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H 12 M4 13 EY 3 &0 FEE9 ofol= HF

Amino acids” Contents - -

mg/100g % of sum all amino acids
Glu 736.08 + 2.147 29.09
Asp 559,61 + 3,15 22,11
Ala 226,00 + 1,54 8,93
Lys (EAA) 120,62 + 1,05 4,77
Val (EAA) 11149 + 2,48 441
Gly 87.66 £ 0,98 3.46
Pro 8561 + 0.74 3,38
Leu (EAA) 82,02 + 1,07 3.24
Ser 80.87 + 2.06 3.20
Arg 70.96 + 0.96 2.80
Thr (EAA) 69,30 + 0.85 2,74
Tyr 66.01 + 1,65 2.61
Te (EAA) 65.37 + 0.85 2.58
Phe (EAA) 54,18 + 1.09 2.14
His (EAA) 51,37 £ 1.24 2.03
Cys 33.71 + 0.99 1.33
Met (EAA) 29.85 + 0.87 1.18
Sum of all amino acids 2497 00 100,00
Sum of EAA? 548,20 23,08

Y Amino acids abbreviations follow TUPAC standard
? Sum of essential amino acids
9 Mean + standard deviation (n=38)

(5) & &9 9 F EfEolE §F

M4 15 2Q # Fd E% FEEY F s # F StRkolt gL B4 AW,
F&EQ % ETjgid ¥ EeiELkol= FFE 47 99.87Tmg/g, 25.02mg/go|UTHE 13),
Chung(2012)8] AollA ¢EA P A&7t FHiEe e EH 23d2et £ 70% A&
259 & ITvlE S 49 117,20mg/g, 42,26mg/go|at, ¥ SEfElcolE9] S 42t
32,50mg/g, 26.39mg/gQl ALE RuH E 23w F Zedsd Setikols #@HE
i 13 2F 9 & 2% 3289 FRT b4 2 e g, EFHY §F =
H=1 EetEo|t e 2 AT Axet fARE @9 U st Park 58 A4 SR
Alopd AAS FHiatal 43 adt d oot R4S 1R enRe ed S&EY F &9
HE ¥ F ETEo=Y #F2 4% 9,53 me/g, 3.97 mg/gdl ZALE HIFEow i 15
ZH 9 £ 23 FE2E9 F STdE € SEtEwol=9] @FE 2n|Ad yHjEy of$ w2
TR 25 U F59 E¥E 9 SR ol IRMES RS oty gdEd,
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B 13 MA 13 ZY W &0 2589 £ SYHE ¥ & EAEL0S
Total polyphenol Total flavonoid
Contents
mg/g
EHCSY 99,87 + 0577 95.02 + 0.28

Y Extracts husk and cob of Saekso 1
Y Mean + standard deviation (n=3)

(6) ¥Fx= A4

A4 15 XE 9 & &3 2559 g TS a—amylased} a—glucosidase AFEA &
A& 3ote FAY e E 149 2oy M4 13 x2Y W &Y FEE9 o-amylase?} a
—glucosidase A3 FAL F2E 10mg/mLe] oA 42t 95.86%, 75.45%0]9lCm oFA
Q=272 AMEE acarbose?] AFHFAF FAFE oz P8t AFEE UEMIIT, HAEE 3
o PHol U SUBO GRES T8 P4S AT Ao UuA gon ¥ a7dd,
Ha 1% 29 U &7 2FBS B YA VYT FF= THE A N5 4EOENY §
|77 wohal getEd,

H 14 MA 15 I 3 &0 FE82| a-amylase ¥ a-glucosidase Aa{EA

Contenls a-Amylase (%) a-Glucosidase (%)

(mg/mL) 1 10 1 10
Acarbose 61.10 + 3.60” 95.37 + 0.36 2547 + 1,97 75.45 + 0,85
EHCS? 58,28 + 517 95,86 + 0,34 30,30 + 1,25 76,92 + 2.59

) Mean + standard deviation (n=3)
? Extracts husk and cob of Saekso 1

Lt 2|OotA| XaiE4d ¥ 3T3-L1 XIYHTMZo|Me| xS AHAME2t

(1) 2upolA] A &HBA

A4 13 EQ R A7) 22%0] lipssedd] BAo] FINE JHE 222 Sro] B 944
o2 F7Pke ALz YHYTHE 15). £2E9] 100, 500, 1,000ug/mL FEATFolA FYfiz
9] orlistat BEo} =& A9 AL BEon 2Z53 orlistat?] ICso 2 ZH2; 320, 880ug/mLE
orlistat®} H]@slHE o L2 AHBAHL =Mt Pancreatic lipase: triacylglycerol®
2—monoacylglycerold} fatty acid2 et BAZ o] 549 &Ao] A=Y triacylglycerol?]
a7t FaE3 AgAe] Fao7 Zdago] Hg o 9 &% BNE 79T 4 gloed FHZ Hint
ZARE Y3 YH O ZA pancreatic lipase inhibitor7} AME¥ 3L ]},
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H 15 MA1Z T 3 &0 =89 |lpaseXis] A

Samples Pancreatic lipase inhibition (%)

(z g/mL) 100 250 500 1000 2500 I0501)
Orlistat 11,52 £ 2.33 - 40,38 = 116" 67.81  0.77° 100.00 £ 0.08" 880
Extracts 86.34 + 2.54° 4548 + 3.48" 77.87 + 4.69" 90.14 + 9,02 - 320

3 ICs: The half maximal inhibitory concentration,

? Value are mean + SD (n=3),

9 Values with different superscripts within a column indicate significant difference (p<0.05) by
Duncan's multiple range test,

(2) >8E9 A=Z 54 W7}

A 1% 2 W &0 2&F0| 3T3-L1 ATATH 2L A2&EA mA= FUE W7 §=
WST-1 assayS #3519}, 8TS—L1 AMIAGTMES 96 well platet] 1>104/well MESE B
3o ojgd§t & F2EL 44 =¥ (0, 100, 250, 500, 1000, 2000ug/mL)Z2 24X)7} Fob X
ot A Z=AE Y7 i, 25890 BE AZFEoA 3T3-L1 APHTA|ZL] ME HFEE

FEE UIAA 2 A2 YERtHIY 7).

Extract concentration (pg/ml

110 . >
l - I I
a0
{ 100

250

Cell viability (%)

(Each bar represents the mean + SD (n=8), Bars with different letters in the same time are
significantly different at p{0.05,)

38 7. MA 15 2 ¥ &0 SEEL XYHFMZHMY MEFY

(3) MA 15 T ® & H2F0] 3T3-L1 APATAEZ E3jo v|Je 4%
E3}5 8T3-L1 AMHZAEE Oil Red O2 Y57 JHATHS 54 #2AF 7= 19
s8(A)2} #), 3T13-L1 AMFASA o)A &£#E lipid droplet2 phospholipid monolayer®]] 2]
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ETAQ FA4A Lo 2 o] Z2AA T cholesterol esterFt Oil red 02 F4o] Ha 1 28] £
Aita) 2l AL HAo] 2] b=t} wehA Oil red OFML B3l AX U FAAL Eelsin
249 lipid droplet-& a3 4= 9ok, E3, 3T3-L1 AYALNE7 AGHEZR BEiE= A4
ol AA T = lipid droplet= PPARYS} 2 F 8% adipogenic transcription factorSe] 2]3]
2AEE 202 48R o, A& 15 2ET &d F2EL AUSHA| g EFA7] FAd2ES
lipid droplet®] FA4o| FLSHA FEEHUoY A218 2 U & FEEY A2 98 5=
OE£Z 0 Z lipid dropletd FAo] dAEl= HoZ eyt P lipid dropletZ isopropyl
alcohol §H o2 L5 510nmolA FF=E s FAHH=To du|e A =3 A=E
4% dd, 2E5E9 A=E dste] APAR B3} 9 APl dAEH= AS s, F
E£5& AR g BRI A= divlsid &89 1,000pg/mLe} 2,000ug/mL 5=
oA 242} 19.19 £ 3.70%, 33.30 + 3.23%2 A= W FAAWo] foJ5HA Z4E AR vt
(I3 8(B). & AYERNE Folo FEE F5 SFH2 2 3T3-L1 AWATA|ENA APA =
2o &8 9 APAEE AR A2 B2AF 4 SlGiH

(4) A& 15 =Y 9 &9 FFEo| PPARy, C/EBPa +3A @ A& 9%

AA 13 Y 4 &Y 2EE T AYAZIY JA 2E B H& AFAE &3
AAEA ST 9 HoE AEE Y9t £2EES FREUE AT & E5E {45
3 FE2ES ASA = dE2Y FE2E2 AD® UYL PPARySl C/EBPa®] fAR T
HE> 53900 Adipogenesist AYHLAZ7 E3EE S AH APAZE 4aHE
RS ujditt, AHATAENA ALFAEE E3lH= BAo= o7 F79 adipogenic factor
E0] #J3tal APAR Bold fAREY ddol =9ty ¥2A Ut Adipogenesis’t fr=
H& #AoA PPARVS} C/EBPat F53¢ &S st HARIARZ AWAZ7E E3E dHE
FA5t= 84 Al PPARy: adipogenesisE TZEHOE ZH3= 9¥E b9, C/EBPac
PPARYS] 8438 9 A&3Q] FAZH-E B8t AWA| =] o7 Bejatydd st Asdt AW
AZ AL A% ged eyl Fa8 98 it C/EBPwT AAE EdHe| FEZE 7kt
A% AEA A AFE FHIA| Zotes AR BuEHAG. "t AAE7L B3fes 3o
{8 PPARY®} C/EBPa 53 22 AARIAES &4 A= £33 vinteiA] 9 wgk &4
ALAES] X7t dYo] Fa% QL 3= AoR HdHT) M4 13 TY 9 41 FEE0
PPARy, C/EBPu {-#&& e A= 93§ #2157 5t Real-time PCRE 4HAdtH
PPARY®} C/EBPu #4382 ZEFE SR 41, F&ES HsHA ¥ £3147 H=ZoA=
PPARy®?} C/EBPa?] A} ddo] F715tgen, &5 A9 23| PPARyS} C/EBPa?] &A=}
Ho) folFo s Fadhe RS HRIT ¢ UNHIY 9). o= Oil red O FHZ Fote Fld
A A4 A4 dAshe AFE Egd webd M4 13 2y 9 &) F&E0] 3T3-L1
ZuPAL | Eo|A] adipogenic factor$l PPARy®} O/EBPu $-Az W3HE oAAZIo =24 HE Y
lipid droplet®} TS AHE FLAA AFAEZY BEIE AT A2 wddn
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Eaie ¥ T TR

100 ) i 250 500 1000 2000

Extract concentration (pg/mL)

B 120
d d d d
100 . =
T £ 80 o .
2 8 °
© g 60 o
s B
= 2 a
S ©
£ 20
o]
NC PC 100 250 500 1000 2000

Extract concentration (ug/mL)

(Intracellular lipids were stained with Oil Red O and the cells were observed by the microscope {400
X)(A), Oil Red O dye was dissolved in isopropnae and detected at 510nm(B), Each bar represents the
mean + 8D (n=3). Bars with different letters in the same time are significantly different at p<{0.05.)

2% 8 M4 15 x U &of FFEO 3T3-L1 XY MZM XE =5 HYxn=7}

- 0 : at
1.00 - 100 5
080 s 080
0.60 . 060
0.40 040
020 2 020
0.00 0.00 —
CON | 1000 ON 1 100

g/ ml Extract concentration (pyg/m

C/EBPa (ford over control)

PPARYy (ford over control)

{CON: differentiated adipocyte., Each bar represents the mean + SD (n=3), Bars with different
letters in the same time are significantly different at p<{0.05.)

8 9 MA 15 2Y 9 KUSESEY 3TI-L1 XY HEAHA PPARy 2t C/EBPe REAL LUEE
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(5) ¥4 1% =g 9 &0 £2F°] PPARy, C/EBPa ©¥2 LW tjA= 9%

AqA 15 ZY Y &9 2&F50| PPARy, C/EBPa T Wde] mjAL g TG 95ty
Western blot& HA|5lo] PPARYS} C/EBPa T THSRE A% 43, 888 ADSIA g
E3AIZ] di2Fo)A= PPARy2} C/EBPad] TiA Wgo] Frlsigien, 88 Az AH
PPARy?} C/EBPa?] TdiZ Tr@e] fej3oz fF4s= A& U 4 UUTHIHE 10). AA
Zo] FEit NFAEE Aadd &2 SEEY 93 £33 279 C/EBPR/F WdEEH ole
retinoid X receptor®} heterodimer®] WAIE WHEH EH 23X AL A= AA AR
PPARy9 C/EBPuE 848t A3 cjefst AW Bola] {3 ddE f=git ol AR
=4 43 39 AgAIEY 2571 A3 FAAY Wl lipid droplet?] =€} F7]7} F7}5e]
AGA| 2] HE37L gRdct, VA APAE £3 #H JAANIAE Alolstd v9E stz =3
e 47 AWERE jlen 2 ddA 44 15 29 € & F:E5E0] 3T3-L1 APAFAE
o)A adipogenic factor$l PPARy®} C/EBPa®] S-87 W thijz WAL JFAZFCEN g
2iE 7H 714 AFLEA Y #7728 Aole wuHET.

[ 57kDa (PPARy1)

—
PPARYy S —1_ 53kDa (PPARv2)

C/EBPa e s s —— 42kDa

GAPDH et —— 37kDa

CON 100 1000
1.00 1.00 1
0.40 0.4 a
0.00 0.00
“ON 100 1000 CON 10( 1000
Extract concentration (pg/mL) Extract concentration (ug/mL)

(CON: differentiated adipocyte, Each bar represents the mean + SD (n=3),
Bars with different letters in the same time are significantly different at p<0.05.)

3310 44 15 ZFH ¥ &0 F=559 37311 Al M0 PPARJR C/EBPa THHE Yreidd

PPARy (fold over control)
C/EBPa (fold over control)

c Sg4 = HYEH XU ZAM X|E £X oA &7

1) MESY 2%

i 15 P 4 S 359 HepG2 THAANIEo| ift HEZ=4H FAFS #% EZ-CYTOX
assay S 3803}50ch HepG2 N)XES 96well plated] 1 X 10%cell/wall®] S =& H2alo] wjoksl 3 &
B FEES 27 39 AHde AEEAHLS FIME dR, 1,000ug/mLo|3e] FEo|A
HepG2 HUAZS] ME AEE 9 PR @2 Ao YT (2 1),
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10

90 - L
80
70
50 -
50 . y . . y
0 10 £0 100 500 1000

Extract concentration (ug/mlL)

Cell viabillity (%)

(Each bar represents the mean + SD (n=3).)
3 1, MA 18 ZH H A FEE9 HepGojA o AZ=Y

(2) FAAY &3 94 a7

HepG2 M|Zo] oleic acide} A4 15 T 31 &7 2EE 100, 500, 1,000ug/mL2 X 2|sigon,
Oil Red O%} Nile Red A%} 2 A& Qs F3F W FFAUAHE o83 AP £4L
TS AF dH, Gil Red O 98E& F3H9 oleic acid Ao ot Aol F71H AL
It H ey FE&E 1,000ug/mL oA AYAgAge] 21.85% FaE AS=Z ety 12,
13}, Nile Red H4& 53] 949 HepG2 AlZY RAA Ad+= 07 @3S 53 &<l
Helow, oleic acid M2 q18le] xulo] PAH HepG2 A Eo)H FEE 500, 1,000ug/mL o]
o5ty 71 o] F2E Aeg et ad 12),

Qil red O

N i'e red - -

Sal mpl e Conc.(ug/mL)
Oleic acid(0.2m)

100 500 1000

(Cells were stained with Qil Red O and Nile Red reagent.)
a8 12, MA 153 ZH H &0 SEFY Aol Yt HepG2 NZHAM X& £H AF|
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150

[ -
3:’100

)

Oilred O
(% of Co

o
‘J@ .&Q ,9@ (Sample conc.=pg/mL)

Oleic acid(0.2mM) = + + + + s

a2 13, MA 1% 2 9 A 29| X0l 2B HepG2 MU A Oil red O levels

(8) Real-time PCRE ©|-8% {HA ¥ &3

A4 1% Z2E @ 40 2250 2fF HepG2 AE Y XA £A9] H3pE §sl7] $jote] kg
A ZEs] oleic acid® A FHE FEI}L FE2ES AHIA g d=aLH FE2ES ATE
AREL A 9 F30) B {3 THEE SATNNHIE 14), E AtoA] ML 15
ZY 9 &9 F2Eo] YA FH {34 I oA FFE HeIs7] $181e] Real-time
PCRE AAIgle] Z1Zre] fHx H@FE 23T F3, oleic acidef] ¢3le] XA &Fo] f=H
dixge] njgle ®E 2&E AL SREBP-1c9} SREBP-1a fAA WHFo| foldog 72
Ho 2 23 o A $AH #HE B4S AR UEFS A R, ACCE FEEY
500ug/mL FEoA dl&te] uidte] F9FQ FAE ehlglen, FASE F859] A F29
ulgl ZHAhdhe AR oy controldt FRE AFE 749 F93¢ Aol flTh SCDE
F2E AodA St FEE B, TAE Y2 APLEE olFAI7le A4 o] edA e
CD38Z A& 20| §rH 2 v F7iskes AFE Rfen] 25 A U= 4¥3
o371 2 Ao vehgrh A4 1% ¢ £ 3:2E9] A ZE SREBP-1c9} SREBP-1a2] W¥
Fo AAg} old] WE AW T4 W ALENL] AJEAA Y B/ F7HFU 97 Haspgn
gEch, Zroiq AAdiAte] #ojdte A4 Asiel GHE F3HA AR £49 237 AR
2183l PPARa: 2 AR BEXds FARIAEZHN CPT-19 WHE F7HAA A d4Ee]
B-oxidation® ZZA|7It}, CPT-1= PPARa?| RA{HAE nEZeeel YRR X4 ofF 4
#oj3tu] PPARad] &3 SAFo] F71H0 AX W Y FHE JAsk=s 98-S §irt

7|4 ¢) PPARaS] B/ge.2 QIFt CPT-18 F7h= A4te] B-oxidationd ZAAPoZH F4
2] B35 F7HAIPIE W FHAY w52 A aFE YEhdd, Oleic acidd] &3t %A
23 0] ¥ HepG2 A XX 84 15 XY W &1 &2 A= 2519 PPARa 3R] UHL
F&89 A g2 Ui A%E Ushlidey AE8 AR g2 d=Fae 93¢
Aol YT CPT-1 F4AY] LEL F5E9] 100 ug/mL AN 2] vdte] §243
02 FEeU Ay edE UaTe] A4k TS KRl M4 18 2E W &1 =589
A2 2 QIg PPARa®} CPT-1 §-3A TdF 571 A o4 vnjg o2 uetdet, PPARyS}
C/EBPu= AYAE HEPe 439 &L k= HARIAEHA 3T3-L1 AWALAES A
Az BEEe] AX | FAAYE SN 48 ol AAIEY Eoshs 2ol deshs
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PPARy$} C/EBPa 534 Z:2 AARIAES &4 JAs AX Y AW £3& JAske 98L s
oz wadch g4 dioA Ai 15 Y 9 &0 FEZEL 3T3-L1 AYAFA RN 52
B2 ATSIA g 237 g vlste 2&8 4729 PPARYS C/EBPad {37 U@
foFHom #ANZ Zem yeiylch, B dFeA A FHo] F=H HepG2 MZA A 2&E
A= Ql8to] PPARYSL C/EBPafAAL W@Fo| &8 AT Trol & Fadhs ¥
AT ZE 25 AZA dz2Zo] M3t folFoE el AL FANU wEbA,
A 15 =) QS FEES ATESAE|A B ohi} 2t 23] AX ojMx Y Al
Boist= PPARYS} C/EBPa 73349 4L dAste £3471 Athes A& ¢ + Ak

(4) Western blotZ E3F gz 8 &

M 187 2Y 9 &Y 2EFC] T 2F YoM AW ¥4 2 37 5 LA #Ed
izl o] WEof n|RE= G Eeolstr| 9s5le] Western blot2 AA5lo] p—AMPK, p—SREBFI,
PPARa, FASS] T WS SASEHIE 15), 44 15 = % &9 £:3E X7 30& F
HepG2 AMZolA oA &3} p-AMPK, p-SREBP1 ©¥jd Wa%Z ZA4% Zi},
p—AMPK: ZAsHe ZF&E Yehlglou 212 £Fo| fx¥ NC2He] fo)F< 2tol= flgled,
p—SREBP1E &89 &7} 3718t w2t NCof vjste] il d@go] fo3e= Z4H AL
sty £ A4 15 Y R &) F2E A2 24X37 ¥ HepG2 A|ZEoA] GiF g a3}o]
PPARa, FAS Tz AdFE £ 23, PPARe®} FASY HEFE FE2E9 w=71 3713
ma} §oFer FAHE ZAog2 Uit RT-PCRE & M4 13 =9 4 &9 H&E9)
HepG2 A|E0|49] PPARa 2A} &4 &if= uju|gt o= XAIE 0] PPARa T2 WEF
ANHE= = g2t 233 Fodh= HAFE Uehifo] 282 % 7t A2 X9] PPARa &4
A= W2 Ao ddhE

OlAt8}El AMP—activated protein kinase(AMPK)7} #43l=]d SREBP-1c9] @2 ZHaA]7id)
AMPKE 719 TEZE st A4 A4 g 248 98- 30 olet #RislY ofuiA
FE A 982 shed, B4HSHE APMKE AH4R9] 48HE SZAA Lol AlZ =2
FUE Rty fUAYLE AT 4 A Frh AMPKY] 843 7oA AA iAol o
b= 8 1AQ] SREBP-1c8] A& A8l FAS & ACCS 72 A a4 EE843)
Ao 2H AW B-oxidationd ZZAZIcE FASS] EEAS: A4 € FAANEAY o
At Hdo] o o2 st AE W FAHALY £37t FXHR EF FHAY =9 A4
ARE 719E = Yo

2 47 2 44 15 2Y 9 & 255 AT 43 HepG2 A=E W48 AMPK w3
Ao gt dAFL2 G AoE Jeigoy 2 oA A 9 SRS A4 Hejdl=
SREBPLS] T3 W2 AQ 27jo] $=¥ Noo| wlstel 2289 A7 ¥uo] wet S5
FaEgSo] EUAEGUT, R, AP A¥4 A= Bt T8 ZAQ FASSY ¢djd
AHFE AA F3o| f-=H NCof H|gto ZE A F=oA BASA dLE Ao EAFJUC
weta Ai 15 2Y W &) £EE| oleic acid2 AE FZHo] {=FH HepG2 A|Eo|A
SREBPI Sjd W1 olAA71T ole] mat @A) Belshe £a9l FAS Tl MRS o))
AA AE W AE £5E @447 A= gddd
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05

Relative PPARa mRNA level
(Fold change of control)

0
atract Conc. [pg/mL} Con{.) 100 500
Meicacid (0.2pM) + . + .

e

-

Relative SREBP1a mRNA level
(Fold change of control)
=
& -

]
Extract Conc. (pg/mL) Con) 100 500 1,000
Oleicacid (0.2 M) + + + +

P

Relative CD36 mRNA level
(Fold change of contral)
- o
. % '

+

]
Extract Conc. (pg/mL) Con() 100 500
Oleicacid (0.2pM)  + +

05

Relative SCD mRNA level
(Fold change of control)

]
Extract Conc. (gimL) Con|) 100 00
Oleicacid (0.2pM) * * *

(Fold change of control)

=

Relative PPARY mRNA level

i

03

[
xtract Conc. (pgiml

{Fold change of control)

Relative SREBP1c mRNA level

Extract Conc. (pg/mL)
Oleicacid (0.2pM) + +

]
Extract Conc. (pg/mL) Con{) 100
Oleicacid (0.2pM) + +

{Fold change of control)

Relative CPT1 mRNA level

(]
Extract Conc. (pg/ml) Conf 100
Oleicacid (02pM) +

Relative MTTP mRNA level
(Fold change of control)

n

™

(1]

L) Conf) 100
Neicacid (02pM) « .

=

E

1,000

+ 8

Con(| 100 1,000

*
+

+
+

g
g

+
+
+

(1]

Relative FAS mRNA level
(Fold change of contrel)

0
Extract Conc. (pg/mL) Con[} 100 500
Oleicacid (0.2pM)  + + + +

=

05

Relative CIEBPa mRNA level
(Fold change of control)

0
Extract Conc. (pgimL) Coni) 100 500
Oleicacid (0.2pM)  + +

+
+

Relative ACC mRNA level
(Fold change of contrel)

J
Extract Conc. (pg/ml) Con{ 100 500
Oleicacid (02pM) + +

+
+

(CON: oleic acid treatment group, Each bar represents the mean t SD (n = 3), Statistical significance
was determined as *P { 0,05, **P { 0,01, ***P { 0,001 compared to oleic acid treated cells,)

% 14, HepG2 M|Z0jA mRNA Z#H0| it 44 153 ZYH H &0 RSS2 &4
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pAMPK R R B R

seeeer Y W
GAPDH Wi NS S S

c NC 100 500 1,000

=15 154
? & e
£ §
o 104 £ 10
2 B —
=3 [=]
] <
g E 054
& ©
z %
1 a
a 0.04 0.0
Extract Conc. {Hgme) Con NC 100 500 1 .000 Extract Conc. (pg.l'mL} Con NC 100 500 1.000
Oleicacid (02pM) -+ + + + Oleicacid (02pM) - + + + +
B
o E =
PP “ r e
N e :’ o e g
"o ——
GAPDH W
c NC 100 500 1,000
18 - 15
= = e
g T
£ 101 £ 1.0
© S
2 =
Fos £ g5
[ w
a &
o
nnd o0
Extract Conc. (ug/mL) Con NC 100 500 1,000 Extract Conc. (ug/mL) Con NC 100 500 1,000
Oleicacid (0.2uM) - + + + + Oleic acid  (0.2uM) - + + + +

(CON: normal cell group, NC: oleic acid treatment group. Fach bar represents the mean + 8D (n = 3},
Statistical significance was determined as
*P { 0,05, **P £ 0.01, ***P { 0,001 compared to cleic acid treated cells,)

8 15, HepG2 MZOIA EUE WHEo| hE MA 13 ZH R 40 FE289 B0
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2l AMSA4 EHT A0 ZES0 24 2EN HEEY 7Y

SD-rat 63:% ThYOE 4U3 2ZEL JTECRT, opEchgos FHVSHRY 3,
A 9 212 RS

E 16 NE2 252 £

Experimental groups Composition of experimental
Normal (N) 1% tween 80
Control (C) 1% tween 80 + APAPY 1.2 g/kg
Positive control (PC) Sylimarin + APAP 1.2 g/kg
Treatment 1 (T1) EHCP 0.1 mg/kg + APAP 1.2 g/kg
Treatment 2 (T2) EHCP 1 mg/kg + APAP 1.2 g/kg
Treatment 3 (T3) EHCP 10 mg/kg + APAP 1.2 g/kg
Treatment 4 (T4) EHCP 100 mg/kg + APAP 1.2 g/kg

* APAP: opA|Eolnlict]. EHCP: A& £Y, SU:&E8
SD-rat?] HF Z32%, HgTol 7P ¥R, WA AAES BRF FEIUL. 1

TAE B ATl P Ben, £E&8 AU SVETE 19 FAe ke Ao
LHERTHE 17),

E 17 H5, Z2to MY 2A HE

Group Body weight gain (g/day) Liver (g) Kidney (g)
22.44 = 4,257)2) 7.77 £ 0.492 1.92x0.14
21.33 £ 2.74a0 8.46 £ 0.65%° 1.89+0.14
PC 17.40 = 3.602 8.77 = 1.00¢p¢ 2.01 =+ 018
T1 20.90 = 7.26830 9.58 £ 1.11¢ 2.05+0.21
T2 18.30 = 2.632 8.69 = 0.90%° 1.95+0.18
T3 21.00 = 2,944 8.60 £ 0.972° 1.94 £+ 0.10
T4 18.70 £ 2.163b 7.99 £ 0.912p 1.95 £0.25

" Values are mean+8D of 10 rats per each group,
? Values with different superscripts within a column indicate significant difference {p<0.05) by
Duncan's multiple range test,
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ARER ¥, BfiAgozye P EFS 5 EY ASTE ALTE B4 43, di=T
oA ZF FAHLE 7MY w2 ¥Fel SAHULH, Ay Y R & &5 AP0l
71855 ASTS ALTY| 358 Wolle ZEE EHrh ASTHES A9 T4 AT A4
Hl 2@ 25, ALTS] 3¢ T32t T48] @Fo| Aast vixd £AE UEATHE 16).

300

g d
250
c
200 -
150 "
100 a i
0
N c PC T1

T2 T3 T4

AST (U/L)

200

150

e d
c
¢
b ab

a I I I
0 I

N o} PC T T2 T3 T4
(Each bar represents the mean + SD of 10 rats, Bars with different letters

in the same time are significantly different at p<0.05,)

a8 16, RMI44 RS R0l o UE AST ¥ ALTEE W3

ALT (U/L)
<]
o

o
(=]

oM Eotr| S Fojft HES B AN Fa4 WHLRE NEYFEE AR A}
2T ASAE A&l BHEUHIH 16~17). FPAFAZ (€ D)9 A5 /5904 44
FH A Z HAreE gFo] HelHN e, o] F 3/4doAE oFF ugR AER, 1/4q¢AE
vlekst =2 WA=

AYEpp F2E FoT (TI~THY ¥ 0.lmg/kgFold (T1 L) LOomg/kgFoid (T2 o)
ofre= AAEE 5upe] REoA FAUTH Al FFLdo] AFHG L2, 2 AEE oFF
v|efeli wjokgt pEo2 RYRRT AN BlwsHE I o}l Fold] SJFt Al

540 2019¢= MEHTEHDA o



Higle] Wxel Y=o o] @M Avhe et CHE 19). HAQ 10mg/kg (T3 )3
100mg/kgEoE (T4 B)olAM = Ay F&E0] o Ech o] 23 =7 HEol AF3
HYEUSE BRI 0me/keFAL2] -3 1/SPIAT obF wofg Hxo| dFo] LA
Fler, 100me/kg el A= FFafe] A ZE AMIA BA=HA FUHE 13),

E 18, 2 ApZe ¢ zAYaRE 3w 29

Acetoaminophen treated groups

CLASS No treatment

Vehlcle Purpla corn exiract ireatment Sliimarin
GROUPS N c T1 T2 T3 T4 PC
0 0.1 1.0 10 100 80
DOSE  TREATED  Normal mg/ky mghkg mg/kg mg/hg mg/kg  mg/kg
No, examined a 3 a a 3 a 2
No specific lesion 4(80.0) 1(20.0) 0(0.00) 0(0.00) 4(80,0) 5(100,0} 0(0,00)
Cell necroais and 12000  4(20.00 5(100.0) 5(100,0) 1(20,0) O@.00) 5(100.0)

inflammation, paracemtral
Grades: minimal (1+) 1 3 2 0 1 0 2
mild (2+) H 1 3 b 0 0 3
Hemorrphege, centrilobular 00000 o000 12000 8(60.0) 1(20.0) O©.000 00,00
Grades: minimal (1+) 4] 0 1 0 i
mild (2+) o 0
moderate (3+) 0 1

=0 o
-
—
o

fon B o I |

A A Pag e e
Note the hepatic plates arranging from portal triad (p) to central vein (g),
Acetoaminophen targets the hepatocytes around the central veins,
resulting eell necresis and inflammation, H&EE, Mag, =X200,

3F 16 Y28 7t =& (N-3)

» 4 saEFTA 541




(C-1: o Eshed] A2, PC-1: PNd=R, T1~T4: 4Bt T8 2ol
Note the hepetocitie necosis {(arvows) and inflammatery eall infiltration (the cella with a amall
derk nucleus) around the central veins (o), In easse, cemtrilobular hemorrhege was also obesrved
(T2—-1), In the livers with trestment of 10 mg/kg PCE (T3 group) and 100 mg/kg PCE (T4 group),
the hepatocytic injury was considerably attenuated, HEE, Mag ="200 for all,

38 17. OLHEOD| Bl XL 2xx Wi

of. AMEse ZHY &0 XE50| o8 R =4 2350 1Y
8D-rat 559 0= e FFET ik o] AFFisT, ARZE ¥ WA R A
=A% EANFA.

542 20BWs ARHEEIA &



B 19. NEZ 2R ¥ RO
Experimental groups Composition of experimental

Normal (N) water

Control (C) 25% Ethanol

Positive control (PC) UDCA" + 25% Ethanol

Treatment 1 (T1) EHCP 10 mg/kg + 25% Ethanol
Treatment 2 (T2) EHCP 50 mg/kg + 25% Ethanol
Treatment 3 (T3) EHCP 100 mg/kg + 25% Ethanol
Treatment 4 (T4) EHCP 200 mg/kg + 25% Ethanol

Y UDCa: ursodeoxycholic acid

Z AYER AF2 vjF ST dH, 222 AR FLE5ey, T2 AHLE AYst
I AT Hled &S YUY 1) FAL A4l P w3ed, d23% PC, T1
A2 FAdLE @2 ZAoE yehgn,

20, AYZE AE, 2, 43 24

Group Body weight gain (g/day) Liver (@) Kidney (g)
N 5.63 £ 0.931)ab) 2810210 2.53+0.28°
C 5.01+0.49 2.50+0.072 2.300.148
PC 546 £0.7720 2.54 £0.072 244+ 0.232
T 5.16 = 0.6720 2.56+0.142 2.23x0.168
T2 5.84 + .38 2.79+0.20° 2.45+0.23%
T3 5.37 £0.37%0 262+0.12e 2.39+0.112
T4 5.26 £ 0.382 2670172 2.41+0.21a

2 Values are mean+SD of 10 rats per each group,
? Values with different superscripts within a column indicate significant difference (p{0.05) by
Duncan's multiple range test,
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AY F2 ¥, EYAdeste JYHYE A ARAMHAEL ASTS ALTE 4T i}, q=
oA 2R FAASE A & W] A= gen, AP 2R f2gEch: W A4
Hlxg eeol AIee 29 4 &0 &5 Fo2 QY 3R 54 BT aWE 39l
BHRT

120
100 - b :

AST (U/L)
(] e D oo
[==] L= o (==
]
—
—m
—

(=]

N C PC LK T2 3 T4
60
b
50 a
a ab
_ a ab
5 40 ib .
= 30
5
< 20
10
0
N C PC T T2 T3 T4

Each bar represents the mean + SD of 10 rats, Bars with different lstters in the same time are
significantly different at p<{0.05.

38 18, A2 FEE THO| ot BE AST I ALT HE

Hl. XIE4E cyanidin 3—0—glucoside?| g4 7I5M HE 5§}

ot Eelul®l =4 FU F cysnidin 3-O-glucoside AT WE F4UNHAN Ae FF
B XNEAHRY AFFEY e AqEee ZY 9 &Y FE2E9 HFL6ME AU
AR, ASE T8 FAE AEE Aol7t gilert, 43e] 72 oiNEoiv|ed {I o
FT E AZAA BAT dH ez Frlstac, @3RMEH, A iz FRE=
AST, ALT®] Az} fiz=3 v LA} 3oz vepdd Folatadx, o= Az ¥4
fzFe A=jne] d3kel fARsH

544 2019 ABHREHDY o



OH

a2 20. Cyanidin—3—-0—glucoside

21 24 7154 E580 S A4Y 289 74

1B ord{mag/kg) i
AN} 0 8
H=2(C) 0 8
cyanidin 3—0—glucoside(PC) 1.6 mg/kg 8
A&7 Sylimarin(T1) 80 mg/kg 8

E 22, AlgZd A3, 7 4F 24

Group Body weight gain {g/day) Liver (g) Kidney (g)
N 6.89+0,.49"2 7.76+0.46" 2.03+0,17*
) 6.86+0,75° 8.64+0,14* 2,48+0,35°
PC 6.6510.55" 7.6012.40" 2.37+0,51°
T1 7.14+0.78 8.8310.35" 2.34+0,20°

AST (U/L)
ALT (U/L)

5 0
[
/ : b
] b b
| a l I I
N W ; T

a8 21, 244547 = BYEY 2o

ol Eoln| 9 714 84F F cyanidin 3—O—glucoside & 2]ef| & SD-rate] I=A|L H&E
A4 F A% By, FAHY 2L el Fodge] FS s/69904 FHAYY A Ee] WA
2/6oA FaA TLAZIR7F BAEGILH, vehicle T2 BJHIIFE o) WL P9} 4o
9o Tt 938 L Uehiod, Roizelat F4AM4 BATHALe] TH 74 o

» 4 54BHTA 545




Aol diREe] /XA ARt oM=L Fo{F vehicle tlEFe] H|Sto] AL
T8 Fo9 3¢ AAUTHY HAEAEYL o S3E XY, DM EHAR] AL
238)3 4% A= YA, Foigmete] Ydygo] glol oM Ectu|d Fojo ojF FdE 1574
% dsfad= Asr] AN

s ] & ThE
B T G I
rard . [

Baak et ey

o

c i ; | -
PC-3 RN T93
J% 22, e SHRE ¥ TS 7i=E Y En

Al XS &9 HIWTY AYE Medsat

AAGRIFHL2HE Moz APEE Fft AFAML HRE ENE §QF A, d=d
Wy &5 AL T W BagAde] £A47 FaET, B2 54X EY AST W ALT
42271 ZH4Hd, £ adiponectin 571, 7129 catalase AAHA 71 lepting] 7H4AE 201
shgith,

¥ 23 XY7E0 O essn SEAYH I8 74

el Ao| & Sfai{mg/ka) EEx
BPZN) 71Eo] 3
220 AT AT Ho| 8
A S S4T G+ET] 2EE(TI) TAGREALE Ao} + Eme/kg 8
AL AT +oT] 2BE(TD) IAYTEAAGE Alo] + 2mg/ke 8
ANELST Y+ 4] 2ZE(TY AgoFAAdE o] + 125me/ke 8
AELST Y +ET) 2ET(TY) DAY ASIAYE do| + 250me/ke 8
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B 24 X|Yztz0 ©E ZES5N 52 Z2E9 2/

Group Kidney (g) Liver {g) Epididymal fat {g)
N 2.93 + 025 10,75+1,367% 7 36+2.68"
C 3.26+0,27 15,85+2,31° 18,47+4,91°
T1 3.92 + 0,23 13.96+0,92" 12.28+2. 79"
T2 3.93 + 0,25 13,76+ 1,08 10,29+2, 14®
T3 3.02 + 0.80 12.57+1.76%® 11,064 3,48
T4 3.08 + 0.26 12.61+2.06% 12.92+4 18"
- AST 60 ALT
80 a Ib a a A a 50 b
; | T 40 5 .
g e g a 7
a é 30 | a
40
20
20 10 . I
g il H .
N C T T2 T3 T4 N Cc T1 T2 T3 T4
CAT activity
200 5
= 160 N b b b
£ 120 | o
E 80
=
40
0 i 2
N C T1 T2 T3 T4
- adiponectin
ab
b
j 4 & ab b
E
2
- 2
0
N C T1 T2 T3 T4
leptin
20 A+ b ab
i i - ab ab ab
10 A
5 -
0o 4 . ; . r .
N C T1 T2 3 T4

38 23 Xd7Ee o Z2ssn SEAYH WE ¥ ¢ Bogn
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PAFREHLEE Ao|2 APNFE F=7 @AY =3 BEEAS, J4Y HeE oL
Hold Aoz FqsEE 10~20%0.009) MF=EE 471 ‘N'2e A$ 2/6¢)4 HAHZUE £
W z] 4/69)= AR @9e] Ugich whd C"22] A9 ArARe] 40%cjAr2 RSN At
AuFlEto] 4/84) (88, 7%)ofA4 @A), & FFAAAHSE 2,1710,698 YEhfizlen, o=
AAd 2 (Group N)o] 0.5+0.419] st {24314 F71& A o1} (p€0.05; 23] 6). Tiz
T229] F$ AAze] YA epd o7l Zkz) 169, 2/692 RYAFHIE (Group O H 8l
tha g5ty = 29} 28y, 2552 A 20~40%2] WA Bl oyt 2 3/ ye

27 YEASARA L Zzt 1,750,607 1.9240,67F “C o] vlEte] o] mi 89]3 Aol
vhebA] gttt @9 TR TAEE C'Ee] HIBtY o HA AFIAY =S Ast= e,
"T3"78] 4% 20~30%7} 2/6dF e, UnA= A4 2= F4uT 7 dojME dHd 9t
‘T4 AL v & 16clolA] 40%ole] A% APARLEL REAW, 94 GEE I B
o7t A4e HolAE A=Y AAEE vEhfltt, 'T3'e ‘T4'7e FHALAEeE 4
0,83+0,5591 1,00+0,820.8 AR (Group N)9| 0,510,419 Bjalele A& E=x7t “¢"Fo)
2,1710,697} H|E u] Z}Z} 38 1%9} 46, 1% AT JEE APAo] AsME Zos FriHG,
ol EA AL of 24 Mo HrhE AWAAF=E Oil red OFA o) % Falel FAlEtGLH,
Fste] Yol d2F CLIt vnate] TeF T4 AYAAYEIT 43E Aez FHrhE
AcH2¥ 25),

GFNELS Hrte] QolX= Ag2dte] Aol AR AL E eEo, *Ti'E “T2"R
ME o = S8 F971 el Aes AgEHT, 492 (Croup N)& HAE Heo{AH= v
oFt AZ(24)0l4Y HF:47l C'EefA= 3/89, T ‘T2"ZefAlE Z}Z} 2/694 01521},
"T3°2} T4 Ee M 4 /edof At FRE LY, dF s g FLHTE CEe) 2.0£1.16
QY WSk *T1°, 2", 3", “r4’Fe] Zrzb 11714069, 1,50%1, 26, 1_00:|:0_58 0,8311,072
‘oo wlste] Zk2; 58.5%, 75.0%, 50%, 4L5%AEZ HE RojZoA @A} QI A=
wEE U (28 24).

oj4te] AME FHUY W AT ¥ EFEWAA TR TS v|of I 2, T8} "T4
T2 AFE A=E AR 452 A3t A= FrE R

Steatosis Inflammatory foci

’ I“H hin

a3 24, 8D—rat ?_PE«'SI A4 Al A {steatosis), HEA(inflammatory foci) ZHEZH 1

n prading «
M ean g rading score

D48 209M= AlRTAEDA
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g 25, SD-rat ZFE2E A ZHIHHEE HA)

Or 24 UX|Es Fo ZHAMY 7tX[E 4o n[xl= T 7t

SD-rat Y22 FEE AR 4 DAES 1+ R A AMEps XY Y SYSFEES]
ZAE B 9YEE HABIRT.

¥ 25 dEsS=A8AM

Z 74 EER g2 = T
BAEN) A4 Qe - 12
H&=2C) el g - 12
ok 2-2(PC) Cholestyramine resin 10 mg/kg 12
AT AHZ1(TL) 5 mg/kg/d 12
AEF2T2) ok a 25 mg/kg/d 12
ugary  TPRRAEH RBE o eked 19
A g 24(T4) 250 mg/kg/d 12
Ag71zt &3z 13 ok Foj7|3k 79
iy 659 9] Sprague—Dawleyd ($3)
07|zt 9 By 7Y 7 FRE]
IAEF A+5o FEYY Triton-WR 1339 B}F0= IXEF 44 ¥
g 18A1~20A)7t 73} ¥ 24

A8 R AEF

539 1.5ml

4=

I 3 18 3%

5 R AR AT F 15 &%

PYYstsrA FHAR ALT, AST, T-CHO, TG, LDL, HDL, LDH

A7) 5% &34 T, ARAE F=2 Al 13)

{tR1Z AL GSH, GPx, CAT, SOD, TBARS, MDAAE &= Al 18]
A=AEH JAHANE F8 Al 13)

o 4 SHNEATA 549



ASTE: FANES A0S 2, PAAETE, A=Td £Eo] TR, ALTE A4S5f S35
126mg/kg/d Al2lwta} 250me/ke/d AE)te] BAFoE YA T2 £FE02 Y=Y,
Zt22] catalage BAR HM F, 442epe 9] g &0 2HE 25, 125, 250mg/kg/d
Aol Fd=Tt HHNes 9 o= 2PN =AY MDadkE 24% 25,
AYLLp 2 W & $23F BE AT L] Fd=LR FAHLE (o8 4422 27
Eqd, 2 ], =AY Gpz, GSH, SDD ¥FE B435 o, A=lEd Aol glUs

AST
b b
| b
: i I i
N C PC TI

b
| b
ab b ab ab
mALT
N c P TL T2 T3 T4

W AST

ad 26, 4 2XRE 7Y ¥ UAEY A

350.00

i
[=]
8
&

ﬂ
8

150.00

100.00

CAT activity(nmol/min/ml)

8

000

CAT activity

: b b
| b b
' | i
i I
N C sc Tl T2 T3 T4

Oy 27, 24 1X8E 8 ¥ 7} X3 catalase BH B
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[
d
b=

amount (uhiy
2 =
= o
o
[
—  m
_
=i
p—w
| g

150.00
N C PC Tl T2 T3 T4

a% 28 24 DARE S ¥ 7 £ MDA H¥ AW

A TME2LH4 EREE OIS 71754 AWEY
1A H AT HE 2018 7Y 28% TRB £S5 Ao S84
1A% A4 A% S Y 9 49 293SB(PCE)L| 24 ¥ A4 BE

ANEHZ | gat 1oL, T, FaRA, cleA, SRR d= dqEEAE

S 29 R 41 EHREECE) e MRS 19 38 4T 1 dehie

a9 e AsF pdYeeR 1 fEES AAE via ol

245 — 12 B3 93 ALT, AST 44 4%

- 24 F3]: GGT, ALP, AST/ALT retlo, fatty Uver index ¥ ¥, #5 A
A, PFAF(TAS, MDA) J = A

AR 2@ R, ST

DUEYCRO | & upojetsanel

- PCE 4#2 4% LR

HPRCIYE} 4 - AL 4HF 409 ﬂ ‘

ad 20, AANHZINYUR A

4.8 8
(2SN M2 AL AgEo| ZE 55 ZE)
(8 D AhS540) B2ANY B9

7L &4 29 W &9 4N HT v 29
— S ZY 9 4 CIG BF HYSE AN ERED s AMFE TAE] AdlEls
2Ae] fej3fct,

4 s4zoT4 501




i S 29 9 & 23N 9
- S 13 ol4 £EAIZ|E XY £d9] €3G WEE 1T | A F 209 Hol F%
or 23 ol4 TEAIE 13} o4 ¥ F 4UFo] FHUTH
o e 29 3 S BAkS: SA% wE7) Y
- 4 9 &9 A8 LS A AF7I= AYAGA 4~5Y HFo] FEL wFT]of
e 24 9 &9 C3G FF2 AolS HeolA] @,
g S 29 3 44 AL A7 AEE 79
- S E2Q 9 S e Al 24 Azt £FFd 38, BEE 2T A% A4
Y& 5,700~7,0005/10a2 HHEH. AAdEd BE 29 ¥ 4di9] 03¢ #FL A T
S HolA gt
o g ZH W & dE FF
- 354779 2ad Y 9 £Y1E 2017d 300kg(EQ 150, £ 150), 20184 300kg
(Zg 150, &t 150), 2019'd 1,500kg(EE 700, &4 800)5 33349 =.
uh, APE 4= PAL A7 4F 2 ESF 44
- A A7HA o] HES Y 15 YF 24T T 10ke®} BEF 100kgE A4S
om AN F WL 20209 o)F A4 ©A 2L AF FAZ ALY AYold.

(A" 2) 3t 7154 E5HA

75 2 dqe a4 15 ZgE &1 589 Y%AES 24 A B 39 B st
AT 7157 AEeEAY B8-S At rIRARE ATt = Ma 15 ZQT &1
2250 UU4E BAZS, S5 255 2y, 2o 722 6,90%, 7,31%, 0,52%
7.07%0)50ct. M4 15 2Y 4 4o EFE2EQ A4S palmitic acid, oleic acid, linoleic
acid, linolenic acid$] e 2 Uepgom EI5 A4ike] Hl-EL 83 33%0|3ict, M4 1% XY
4 &) ERFREEY A ofu|iAl FFE BT H3I glutamic acid, aspartic acid F&
EZYUF F 1732 opvliite] FEHJLeH o] F glutamic acid®] FFo] 736,08 mg/100 go=2
7 =24ich A4 13 =Y 9 &0 2329 DPPH 9 ABTS radical &A&8A4-2 2}z 95.62%
(1,000pg/mL), 92,00%(10,000ug/mL)o|¢lom F Eeidls W FehRwo|E 35S 212} 99, 87mg/g,
25,02mg/go|gitt, M4 13 TH W &0 2559 a-amylase ¥ a—glucosidase A T4
F2E 10 mg/mLe| A=A 2z 95.86%, 76.92%% A= YET

U & a7 s AL 15 TG &9 F:E5E2| v B4L AASA AR ELs
A S H7tEt 3TS-L1 APFAFA|Eo| A APEFGA EIE AXYst2A +H=H U
Pancreatic lipase A3 &84 43, M4 13 £Y @ &) £59] 100, 500, 1,000pg/mL
SRR P FAR R orlistat B} 2 A 84 Uehlich 83Ts-L1 AASL
AES vigsted M4 153 2 W &d 2289 AZEY Jrks ¢ 24, F2EL
BE AgmolA AE & T XA g Ao= FlEgch E31E 8T3-L1
AGAFAZAL A 15 ZTHHY &9 FE5ES A=A @2 E8A7 2+ lipid
droplet] FA4o] &dstA FAEUo W A4 15 XY 9 & F2EQ] A9 o =
OlE£F O T lipid droplet?] FAdo] AAEE= Aoz JeEldt) Real-time PCRI} Western

552 209dz A[FHTETA «




blot-& 4A|5le PPARy$} C/EBPa 47 9 oA WHgE 3 44, £25& A9
314 93 B3] 2 Ae PPARvS C/EBPaY 3% 9 whiid Wdo| Frlaision,
F2E Aol 93 PPARyS} C/EBPa?| {-7A ¥ oid o] {ojdes sty
2 a7 A= A4 13 29 ¥ §1 $5E9| pancreatic lipase ¥4 ¥ AL E9
B3 JAANICER T B 7|54 EFEY BE 71540 =S AART

o 2 479 BEALE oleic acid2 = AP0 F- =¥ HepG2 HZofH M 15 2 @ &
FE2E0] ZHAE | A vz GFE FHske Aotk M4 15 =Y U & F
SE°] 23 HepG2 A3 Wf AW F39] WS ERIst7] fIste] viFd AEo] oleic acidE
A% 4L Fedt FaE9 ot FAARIA 94 2RE FHeH 5L A
814 g2 dizedt 2258 A2 AEEY AV 9 S URiE AR gulE dry
%& RT-PCR¥ Western blot2 538t Z743l9th Oil Red O} Nile Red 94-& 33t
FE59 AT=E HepG2 AE | SR £3o] JAH AL FISI}E. RT-PCRYY 9]3te]
mRNA TEFS S FH, oleic acidd] 2Jspo] A F4o] =€ dl=F] vlsie] BE
%28 3779 SREBP-1c®} SREBP-1a -$#A} I@sfo] Soldos 74 ¢rl Western
blot& 4A|5}%] p—AMPK, p—SREBP1, PPARq, FAS WH3le] W@EzS SAT Haf, oA
A Aol Bojsh= 8 QA] SREBP1 W) WEe &5 Ay o w2t -FosiA
Ao AAre AR AR Bojste 8 34<Ql FASS d¥jE WHEFE HE
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