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Antioxidant and Anti-Adipogenic Activities of Bread Containing Corn Silk,
Job's Tears, Lentinus edodes, and Apple Peel in 3T3-L1 Preadipocytes
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ABSTRACT Corn silk, Job's tears, Lentinus edodes, and apple peel 70% ethanol extracts (CS, JT, LE, and AP) were
studied for their antioxidant activities. CS among all extracts showed the highest antioxidant activities based on total
polyphenol and flavonoid contents, 2,2-diphenyl-B-picrylhydrazyl and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonate)
radical scavenging activity, and reducing power. Adipocyte differentiation was investigated by Oil Red O staining
assay using CS, JT, LE, AP, and extract of developed bread containing corn silk, Job's tears, Lentinus edodes, and
apple peel (DB) treated to 3T3-L1 adipocytes. DB1 and DB2 showed anti-adipogenic and antioxidant effects. Triglycer-
ide (TG) accumulation in 3T3-L1 cells was measured, and among the samples tested (CS, JT, LE, and AP), CS was
found to have the highest inhibitory activity against TG accumulation of differentiated 3T3-L1 adipocytes and regulated
factors associated with adipogenesis. CS suppressed lipid droplet formation and adipocyte differentiation in 3T3-L1
cells in a dose-dependent manner. We examined the effects of CS on the levels of CCAAT-enhancer-binding protein
B (C/EBPB), peroxisome proliferator activated receptor y (PPARY), and adipocyte-specific lipid binding protein (aP2)
mRNA as well as protein levels in 3T3-L1 cells treated with CS at various concentrations (0, 10, 50, and 100 pg/mL)
during adipocyte differentiation and treatment with CS in 3T3-L1 adipocytes down-regulated expression of PPARy
and aP2 mRNA. CS also significantly inhibited up-regulation of C/EBPJ, PPARy, and aP2 proteins during adipocyte
differentiation. These data indicate that DBs have anti-adipogenic activity induced by CS in 3T3-L1 preadipocytes,
and CS exerts anti-adipogenic activity by inhibiting expression of C/EBPJ, PPARy, and aP2 signaling pathway in
3T3-L1 adipocytes. JT, LE, and AP had no inhibitory effects on differentiation of 3T3-L1 preadipocytes but displayed
strong antioxidant effects. These results suggest that the developed bread may be a health beneficial food that can
prevent or treat obesity and diseases induced by oxidative stress.
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Table 1. Formulas of bread containing corn silk, Job's tears,

Lentinus edodes, and apple peel (2)
Ingredients Normal  Developed Developed
bread bread 1 bread 2

Wheat flour 700 700 700
Salt 14 14 14
Sugar 42 42 42
Yeast 21 21 21
Egg 35 35 35
Water 308 308 308
Low fat milk 98 98 98
Mixture of extracts” - 210 210
Apple peel powder - 35 35
Corn silk powder - - 14

YCorn silk extract : Job's tears extract : Lentinus edodes extract
=6:2:1.
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A& #7}8+4] shaking incubator(JSSI-100C, JSR, Se-
oul, Korea)?®] 150 rpm3} 25°C ZA0 A 1417t F53}<]
Whatman No.1 filter paper(Whatman, London, UK)Z ]
H}gk & 79kE 571 (N-1200, Eyela, Tokyo, Japan)E A}
&3t & &ulE AAE s $410%7](Clean vac 8,
Hanil, Incheon, Korea)® &4 AZX3 A|85 -20°CY Y
Satel] ByetHA APl AEaelct.

22 Folin-Denis H(14)& 583}
ZA4Ah F, 0% FHOR &3 AR 0.2 mLE AY
Pl Y31 S/ 1.8 mLe} Folin-Ciocalteu's phenol re-
agent(Sigma-Aldrich Co., St. Louis, MO, USA) 0.2 mL
& ket &8s v A2 A 333 WA s e
3L 10% NaoCO3z(Daejung Chemical, Siheung, Korea) 3
g4 04 mLE 7tete] E3etal SHF 1.4 mLE H7He
T A2 A IAZE REEAIA AdE s 700 nmol A 3%
2 =439t FF2E 4L 79 Q4K caffeic acid; Sigma-
Aldrich Co.)& 0~100 pg/mLe] FE2 A|Fste] A= 9}
e WHod B on ¥E fdEIAcZRYH 5
o] ZHlE IS At

FTEeHE o] =% Moreno w(15)9] "ol wet Ajs
0.5 mLell 10% aluminum nitrate(Sigma-Aldrich Co.) 0.1
mL, 1 M potassium acetate(Sigma-Aldrich Co.) 0.1 mL
2 80% ol &E 4.3 mLE Atel|E 7Fste] £38kar Aol A
40%7F W3 T2 415 nmol A SF =S SAHFL &
222 quercetin(Sigma-Aldrich Co.)& 0~100 ug/mL
o] xR Axdte] Alnet e Yo R Ao,
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< Blois(16)9] el oste] S48t =, Al
o 849 0.4 mLel 1x10™* M DPPH(Sigma-Aldrich Co.)
M 5.6 mLE 7k & 1083 A8 v 525 nmollA
FEE A3 Y. DPPH &2 2A 52 A5 737}
Foll gk H7ke] 3% v E YERAT
2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonate)
(ABTS) #&tt)Z &2AAE2 Re 5(17)9] #iel wet 7.4
mM ABTS(Sigma-Aldrich Co.) &% 2.4 mM potas-—
sium persulfate(Sigma-Aldrich Co.)& @il oA 12
~16A17F 5t RES A B A& 734 nmell A 3 =7}
0.70] HEE SHTE 345 £ o]&H 2 mLol| A& &
1 mLE 7}sto] A-2olA 1027 vHE-A171 U5 734 nmell
Al FFEE SA3TH ABTS 2oz 27452 A= 37}
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2492 Oyaizu(18)9] ol wet SA35ATH 5, A
F 1 mL 2129200 mM, pH 6.6) 28] 31 1% potas—
sium ferricyanides(Biobasic, Seoul, Korea)& 1 mL2 =}
Hl2 7hske] 41§ 50°ColAl 2083 wHEAIZ T 10%
TCA(Daejung Chemical) € 1 mLE 7}sle] 2,000 rpm
ol Al 153 YAEY st 4 AN 2 mLol F/HF
1 mL$} 0.1% ferric chloride(Daejung Chemical) 1 mL&
7Vate] £ 3 700 nmel A FHEE SASAT A2
82 FFE o E eI

et

3T3-L1 MZHiY, 3t & AR X2

3T3-L1l(mouse embryonic fibroblast-adipose like
cell line) AW A4 EE ATCC(American Type Culture
Collection, Manassas, VA, USA)ol A T4 3}l t}. 3T3-
L1 NEE E8A43A2 10% fetal bovine serum(FBS;
Gibco-BRL, Carlsbad, CA, USA), 1% penicillin(Gibco—
BRL)¥} streptomycin(Gibco-BRL)S 33+ Dulbecco's
modified Eagle's medium(DMEM; Gibco-BRL) ®j*]e]
5% COx7} F3% -+ wl%7](Thermo Fisher Scientific,
Waltham, MA, USA)o| A 37°C 2o 2 vjgslit). &
o] AgAEe] NAFAo v JaFs dolrr] 9
Adk(NB), 7l 1(DB1) z8]ar 7igw 2(DB2)°] 5=
H %500, 10, 50 pg/mL)# &3 == 4 (MDI solution)
[0.5 uyM 3-isobutyl-1-methylxanthine(IBMX; Sigma-
Aldrich Co.), 1 uM dexamenthasone(Sigma-Aldrich Co.),
10 pg/mL insulin(Sigma—-Aldrich Co.)]°] £¢] )&= DMEM
iR 2 A E v Fetinh el Hrket S F
EE(CS), &F F=EUD, 11 FEEUE) 183 A1
W] FEFE(AP)E 250 pg/mL AL, S5:5F9 F
ZE(CS)2 A 0, 50 1831 100 pg/mL A2l sh3l o,
3T3-L1 A AFAEE A5t BefrEesds i3
v A e wlf ¥}k
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3T3-L1 AWA e g 70% 4 FE2E9 AxsAd
2 MTTI[3-(4,5-dimethyl-thiazol)-2,5-diphenyl-tet-
razolium bromide] assaye°ll 93] A8t ch 3T3-L1 A
WA EZE 96 well cell culture plate(SPL Lifesciences,
Pocheon, Korea)ell 4x10* cells/mLz ¥33}o] 5% CO,
9} 37°C z=1¢] A4 % wl¥7](Thermo Fisher Scientific)
oA 24A17F v Fal it vl = Wi HS | A8k DMEM
=] 2} 5= (0, 50, 100, 250, 1,000 pg/mL)= 247+
ot A2 th. Dulbecco's phosphate-buffered sal-
ine(DPBS, 1x)& o]&3l4 5 mg/mL MTT &S A Z%3}
o] 120 uL/well A 8]38}A L 4217 ThA] v ¥k}, w <
o] & jFNS A AT 5 dimethyl sulfoxide(DMSO; Sigma
-Aldrich Co)E 200 uL/well2 Yo} 4ojFeh 1 ¥
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microplate reader(Max plus 384, Molecular Devices,
Sunnyvale, CA, USA)Z 570 nmollX SFEE S5
o E3E 54 A FAEE DMSOR 31311, Axe] s
#2 obe)s} o] Autatsrh,
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Oil Red O A
35 mm cell culture dish(SPL Lifesciences)el 4]
3 3T3-L1 A AFAEE A5 E3FEeEd S
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gk WA= 6GTF AN F Az wjgds A
PBSE Al Hsqich AAERe] #3HE5 F
W ATFAEE FANET(UC)LRE 313
3 fFEsigloy FEES AEshA &2 AWA
G Z(control, Con)eZ sAtt. A7 2§ Z
10% formaldehydeZ 500 plL® 7zt wellell @il 4°Cel| A
1IAIZE &< AAEE 1439 10% formaldehyde S
A AL QIAEA AR 3 Aol & Hdzxstglth Oil
Red O &M ok(Sigma-Aldrich Co.) 500 mg< 100% iso—
propyl alcohol 100 pLeoll %<1 §93 FHFE 6:4 wj&E=
4]0] o]3}3} Oil Red O solutionS @il Wo| xpehe AL
A 3087 Mgk I QA E A SR 3 AlF ko] ¢
3] Az Y. 9" Alx= v A (Olympus, Tokyo,
Japan)dl Al 100812] H]&2 #AsIglom, FHFEAS $
3] 100% isopropanol& AH-&-3ske] AAE A3 FE5131
© W microplate reader(Molecular Devices)E ©]-&3}4
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Total RNA &£ 2 RT-PCR

35 mm cell culture dish(SPL Lifesciences)°llA] Hj
gk 3T3-L1 AW AFAEE A5 BeFEEdS i
gk AR 6LTE WFAT F AE wjgFds AASEAL
PBS= A% 3} t}. TRIzol reagent(Invitrogen, Carlsbad
CA, USA)Z 0.5 mLA 713t 23] upsfAl 7l 3 Invi-
trogen Aboll A AF& AF AMEAEA ) wEl RNAS 5
a9tk B ool First-stand cDNAS AJAHel7] 9]8}o]
Power cDNA synthesis kits(iNtRON Biotech, Seong-
nam, Korea)E ©]&3} iNtRON Biotech Aol A A &3k
AF AFEA Aol wet cDNAE 4433t PCRS &4
3 ¢DNA 1 uL¢} 7} primer 2 pL(forward$} reverse, 10
pmol/uL.)E Maxime PCR PreMix kit(iNtRON Biotech)ell
B3k & RNase-free water 17 pLE 2] #F33 20 L
& g U PCRE Fastalth & Aol AH&-3 primers
+ ¥ Zth PPARy, F, 5'-GTCTGTGGGGATAAAGC
ATC 18]3 R, 5'-CTGATGGCATTGTGAGACAT; aP2,
F, 5'-CCTGGAAGACAGCTCCTCCTC ZL#]aL R, 5'-AT
CCAGGCCTCTTCCTTTGGCTC; B-actin, F, 5'-AGGT
ATCCTGACCCTGAAGTACC 8]aL R, 5'-GTTGCCA

=7}
o o2

i}

3.3 4. A}

=4 e}

ATAGTGATGACCTGGCSit}. PPARy®e] PCR 7S H
M 94°Col| A 58, 94°Cell A 20%, 47.7°CellA 10%, 72°C
o A 30%, 72°CellA] 5+ 18]aL aP29] PCR %318 BH
94°Col Al 53, 94°CellA] 40%, 55°Coll Al 40%, 72°Cel| A
40%, 72°Coll A 5&-o1Rar, YH X+ FHAZ AFE-3E B-
actin® annealing %=+ 55.6°Ct}. PCR AH=E2 0.002
% ethidium bromide”} A7}l 2% agarose gelol 80 Vol
A 30 A71FE ¢ F AL FoE fFHA Id AEE
etolw gk} 7 Mi=9] 7} E SigmaGel(Jandel Scientif-
ic, San Rafael, CA, USA) 22X E¢ojo) &l 41 A3}
ATh

Western blot £

35 mm cell culture dish(SPL Lifesciences)oll A vl %
g 3T3-L1 ABAEE A5t E3hfeadS s vl
A2 693 MFA T F AlaEe] vfgdE A A3 PBSE
AAstdet. dWAS FE317] 93] protease®t phos-
phatase inhibitor cocktails(Roche Applied Science, Mann—
heim, Germany)Z §+3F radioimmunoprecipitation as-
say(RIPA) buffer(50 mM Tris, 150 mM NaCl, 2 mM
EDTA, 0.1% Tween-20, 0.1% SDS, pH 7.8)5 A"-A %
off A7}t 4°Coll Al 2027t 8H3AIZ1 F 14,000% g,
4°Coll A 15%3F A& & 5 A5 35ete] T
A2k Bio-Rad protein assay kit(Bio—Rad, Hercules,
CA, USA)S Ag3sle] A=slltt. 342 bovine se-
rum albumin(BSA; Sigma-Aldrich Co.)& o]-&3dlo] A
33T

@A 30 pgS 12% sodium dodecyl sulfate-poly-
acrylamide gel(SDS-PAGE)elA A7|dE F gel el o
w8 S nitrocellulose membrane(Amersham GE Health-
care, Little, Chalfont, UK)oll Zo]AlZ]l & 5% skim milkE
g3k PBS-T(0.5% Tween 20 in PBS)ell H7} 2ol A
1A1ZF &<t blocking A171 ok 12+ A<l C/EBPB(Cell
Signaling Technology, Beverly, MA, USA), PPARy(Cell
Signaling Technology), aP2(Cell Signaling Technol-
ogy) 18] 3L B-actin(Cell Signaling Technology)< 3|4
3l (PBS-TZ 1:1,0002.2 3]4]) 4°Col|A] 16A17F HE-5-A|
Z Tt PBS-T®= 10&vte} 53] AH § A2k 12 Aol
ut= 2%} 3FA| ¢l horseradish peroxidase—conjugated
anti-rabbit £ anti-mouse IgG(Cell Signaling Tech-
nology)E 843}o](PBS-TZ 1:5,0002.2 3]4]) 420
A 907 WH-EAIZTh PBS-TZ 10®wit} 53] A2 $ 2
2} 3HA| 9 Al vl 28 ECL Western Blotting Detec—
tion kit(GE Healthcare, Piscataway, NJ, USA)o. 2 g
3, obAo A X-ray filme & A|Z+3lE si=s= A0 &
I M= %5 SigmaGel(Jandel Scientific) 423 E ]
of o3 &4 AEFetint. @A AFL B-acting FIE

sho] A sheint.
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A=mE A7l

N
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SAXNzE|

B 2% A3}EL H i (mean)+ F5H 2 (standard de—
viation, SD)& ZA|IFS I AT I Ht 2] ZFo]+= one-
way ANOVAZ #9248 <913 & Duncan's multiple
range testS o]|-&3le] AlE AAFR o X0.05 =0l
A o] ofE AFedth. BE S £412 SPSS
(statistical package for the social science) version 12.0
= 2 13(SPSS Inc., Chicago, IL, USA) ©]-&3}o] ¥4
sttt

Table 2. Total polyphenol and flavonoid contents of extracts
from corn silk, Job's tears, Lentinus edodes, and apple peel

(mg/g)

Samples” Total polyphenol Flavonoid
NB 9.4+0.6" 0.7+0.3¢
DB1 14.5+1.5° 1.1£0.3°
DB2 17.1+3.4° 1.9+0.3°
cS 41.4+1.1° 13.5+0.9%
T 26.743.5" 1.1£0.1°
LE 7.0+1.6 0.620.1¢
AP 21.6£1.2° 4.6+0.3°

UNB: extract from normal bread, DB: extract from developed
bread, CS: corn silk extract, JT: Job's tears extract, LE: Lenti-
nus edodes extract, AP: apple peel extract.

Means with different letters in the same column are signifi-
cantly different by Duncan's multiple range test (P<0.05).

Values are meantstandard deviation (n=4).

AFAE 23} oA 655

A3 A3 Table 29 24, AAALAE 7314 &2
At 70% 4 FEE(NB), DB13} DB29] 482 13.1,
14.9, 15.5%3 . /Mol e Seerd, &5, 23
HA 2 AP AE 70% 74 FE2=E(CS, JT, LE, AP)9
FEE 5.32, 3.3, 11.8, 54.15% Atk A do] v Had
2ARLT & 585 UElYL NB, DB13 DB29] 2
Yol gheke 7h7F 9.4, 14.5, 17.1 mg/gol L, SohR
ol= &L 0.7, 1.1, 1.9 mg/gelUtt. CS, JT, LE, APY]

ot

FH =3 ES 7212 41.4, 26.7, 7.0, 21.6 mg/golA L,
St o= g5k Zk7) 13.5, 1.1, 0.6, 4.6 mg/gol it}
(Table 2).
AEA AE Lo 9E WO A A %é = ¥=A
SIFEES AEA EAlskE 23k diAE
Z} Well phenolic hydroxyl 71& 74 1L 9,1
T8 TASke BoR, ZYdssEe AEY, R,
gad 53 ol=HE AFste] AU THAE SAEH,
FAE %5& FhFole) dEaeTRe] ¥ g3l
< Yehdttz HaEo] ivk(19). 2R
woluE #HEA e FoA AR AgE e HE
= ZL% =] dY=E F3H <l free radical scavenger A
[y

VF ATH20).

Fl[‘
5
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Lot

A5 FEEY FEYA=H
%a}ig—_o]g DE]:O] 7Y7} A7, 7i} 6.8 mg/gelet st =]
FTEY9E FFe B A AMEg S55FE 70% 74
FEECOF A FetEeols e 2 A7 2
7F o 2 F%s YHeEpdidleon B At AREs &5
IHA B AR 70% T4 FEEY FEEHE R
EEwolE FHFET FUTh Leedt Yoon(22)9] 1540l
A 7Y Wes FE2EY TEE9E Pl 3.45 mg

GAE/g FEE2 & A7 43(26.7 mg/g) vt St %
THA ] iﬂﬂﬂ“e’; e ol E dEolAH O E &
EHT} oflghg FEEAA o =3 dEE FEE 9
12 mg GAE/g F2&°Iv(1D). ol =54

=

| E o] &5t TIWA FEEAA O B EdE AR
o] FfrEo dus Hol F= Adolvh(11). 9=t
E9o] dFQl ER ol sl ZEuir ol vl o
i, Han (1D % e =55 01]/\1 0.35 mg

70% 4 FEELEY FEHA=E 392 7.0 mg/g ]

I ZTH ol L 0.6 mg/glE ZetH o= gk

o] FEY V= %% o 11.7v) A& ol o= &
1‘: AL ZeldEol o B

Kim(23)2] izoﬂ o|3tH At} o] o ghe FEEC]
ZZg|9)E 32 6.8 mg GAE/go|il Z#tH o=+ 3.3
mg/gelet shal=dl, & Al = A B3] 70% 74
FEEAP)Y FEHE o] 21.6 mg/gela SR
ol= S 4.6 mg/ge® o ¥ FEFS vehdh

-
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H Ao 2 Jeh(12), 77} Aleke] Ee ¥
= gHrolE E4o F£a 9 FAUES &
= ATk B Abehe] Hhuls dpFol A A o quer-
cetin glycoside®} & Z#R o] =% 3HFataL 9lo] A}
I 53 Aue ZEvE AR5 SRR ol 2
ok Aol7F s & AUAATHZ4).

SEFEFd, &5, 2 "2 ARPGE 70% T4 F=
2(CS, JT, LE, AP) ¥ ol& HAxANE i3 /a1
9 sk 0 22 2(DB13} DB2)] DPPH ght]zt 27124
<& Table 33 Zt} 10 mg/g §=olA IdH(NB)E.Th
DB13} DB27F §-9 & o7 =o DPPH o] 27240
AR, AR ol FHE HARA FE2ELS CS(96.2
%)> AP(85.5%)> JT(53.5%)> LE(20.1%) =22 DPPH
gzt Aol UK Table 3).

DPPHE F4E oo} ghelxo] I Aol gy
o7 gAlg = 4 E ol &dle] FFEE SHe=d T2
54 3% 2 aromatic amine 3+3E9] 343} 3
SA3e dl Bo] AFST(20). 55T E FE
1 mg/g F=ol|A DPPH #tv]zt 27 20| 53.4%2FaL
as glovk(2]), & AT A Seerd 10% 74 =
E(CS2 2.5 mg/goll Al 51.0% DPPH &}tz &~AZ&S
UHeldlo] R &5 45 FEERY WS DPPH
gz AARES etk 2ev S5 70% T

e ox
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f ro o

A 70% 4 F&=(T, LE, AP)¥ U} & DPPH vz
2AZES e, S5 s 8% 299 frAke
04 S5 25529 DPPH guz 2AZEL ol +
Eof i SEAEITE o5 oz F4
M?it} Lee®} Yoon(22)S 4 mg/mLe &5 e
o] DPPH ]z AAZFg-0] 18.55%% 1L 3Hele rﬂ
Y
_i’.

Hil

Aol A= 5 mg/g JT9] &4 DPPH 2|zt
°] 23.9%%t}h. Han 5(11)2 WA o &t
DPPH 2}tz &7 280 25.0% N EolAlH o
T FEERD Ut Hasglal, Qi (2602 ;Lﬂlﬂ*i
WS 225 500 pg/mLolA] 9%etal 819l 2 AT
A& LE 625 pg/mLol A= 1.2%9 2 5 mg/gdt 10 mg/g
MM 11.4%9}F 20.1%= F AFHuE T W& DPPH 2t
Z AARES Kol AT AR B R 93] 9] DPPH
o)z 27 E4o] A EUA B FholA Huv) 5
wT} 4~5v) %2 DPPH #dZ 274 &4S Yehdict
7.

ABTS &tz 24 g4 54 A3+ Table 40 YER
AL EF FEFEIDS AT AEES 55 &A=
ABTS &tz 27 @45 Yepiilon, 1 mg/g s ElA
Ak 2w b 1, A 2, 55, 2N 1
I AR A 2EEE(NB, DB1, DB2, CS, LE, AP)2 17.5,
47.7, 54.2, 97.6, 36.1, 98.4%Q 1L, &5 FEEL 0.125~
5 mg/g FxA ABTS gtz 27 Ao gl

ABTS o]zt &4 4L 144 9 A4 B4 st
85 += v o 2 ABTS9 potas-

_4m}o

A FEECSL UE FEEEQ &5, TunA 2 A9y 3} A Hrlo| BF &g
Table 3. DPPH radical scavenging activities of extracts from corn silk, Job's tears, Lentinus edodes, and apple peel (%)
Samples (mg/g) 0.625 1.25 2.5 5 10
NB 0.120.1%Y 0.2+0.1° 0.240.1° 0.240.1° 0.120.1"
DB1 0.120.1¢ 0.2+0.1° 0.1£0.1° 0.1+0.1° 17.6+1.9°
DB2 0.120.1¢ 0.10.1° 0.1£0.1° 13.4+2.5¢ 22.141.5¢
CS 13.6+1.2° 26.8+1.2° 51.0+1.1° 84.342.0" 96.242.5°
JT 1.1£0.2° 1.5+0.6° 2.5+0.5° 23.944.2¢ 53.542.3°
LE 1.241.1° 2.340.8° 3.240.5° 11.4+1.5 20.1+0.3¢
AP 10.2+1.3 17.4+1.8° 32.9+1.0° 57.3+2.0° 85.5+2.3°

YMeans with different letters in the same column are significantly different by Duncan's multiple range test (P<0.05).

Abbreviations: See Table 2.
Values are meantstandard deviation (n=4).

Table 4. ABTS radical scavenging activities of extracts from corn silk, Job's tears, Lentinus edodes, and apple peel (%)
Samples (mg/g) 0.125 0.25 0.5 1 5
NB 0.1x0.1%Y 0.6+0.2¢ 0.6+0.4° 17.5+1.6° 23.443.1¢
DBI 0.6+0.3¢ 0.2+0.1¢ 11.8+2.59 47.7+3.4° 70.842.3°
DB2 0.2+0.1¢ 0.1+0.1¢ 18.5+1.9 54.2+3.1° 84.4+1.2°
CS 32.742.3° 63.7+3.0° 92.6+1.1° 97.6+1.2° 98.242.1°
T 0.1+0.1¢ 0.1+0.1¢ 0.3+£0.2° 0.2+0.1¢ 0.240.1°
LE 4.1+0.4° 6.9+0.9° 15.5+1.2° 36.1+1.5° 99.0+0.4°
AP 19.5+7.9° 55.0+4.6° 86.5+1.9° 98.4+1.8° 99.2+1.8°

"Means with different letters in the same column are significantly different by Duncan's multiple range test (P<0.05).

Abbreviations: See Table 2.
Values are meantstandard deviation (n=4).
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Table 5. Reducing power of extracts from corn silk, Job's tears, Lentinus edodes, and apple peel
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1 A2 AP A -Eri}c‘ﬂ H) x| =
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x lﬂ AAE FAAY TS =49 1 2= Fig.
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(Absorbance at 700 nm)

Samples (mg/g) 0.625 1.25 2.5 5 10
NB 0.02+0.01°" 0.02+0.01° 0.05+0.01¢ 0.15+0.02° 0.33+0.05°
DBI 0.02+0.01° 0.05£0.01° 0.12£0.01° 0.36£0.02° 0.65+0.04°
DB2 0.02+0.01° 0.07+0.02° 0.15£0.03° 0.39+0.04 0.73+0.02°
cs 0.34+0.02° 0.68+0.03° 1.310.04° 2.30+0.02° -
T 0.02+0.01° 0.02+0.01° 0.01£0.01¢ 0.53+0.02° 1.02+0.07°
LE 0.02+0.01° 0.01£0.01° 0.02+0.01° 0.55+0.01° 1.11£0.01°
AP 0.19+0.01° 0.34+0.01° 0.73+0.01° 1.41£0.04° -

"Means with different letters in the same column are significantly different by Duncan's multiple range test (P<0.05).

Abbreviations: See Table 2.
Values are meantstandard deviation (n=4).
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Fig. 1. Effect of 70% ethanol extracts obtained from breads on
cell viability (A) and differentiation (B) of 3T3-L1 preadipocyte.
UC: undifferentiated preadipocyte, Con: differentiated adipocyte,
NB: normal bread extract, DB: developed bread extract. NS: not
significant. Values are meantstandard deviation (n=3). Stained
oil droplets was dissolved with isopropanol and quantified by
spectrophotometric analysis at 500 nm (B). Bars with different
letters indicate statistically significant differences among groups
by Duncan's multiple range test (P<0.05).
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Fig. 2. Effect of 70% ethanol extracts obtained from corn silk
(CS), Job's tears (JT), Lentinus edodes (LE), and apple peel (AP)
on cell viability (A) and differentiation (B) of 3T3-L1 preadipo-
cyte. UC: undifferentiated preadipocyte, Con: differentiated adi-
pocyte. Stained oil droplets was dissolved with isopropanol and
quantified by spectrophotometric analysis at 500 nm (B). Values
are meantstandard deviation (n=3). Bars with different letters
indicate statistically significant differences among groups by
Duncan's multiple range test (P<0.05).
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Fig. 3. Effect of corn silk extract on 3T3-L1 preadipocyte differ-
entiation. UC: undifferentiated preadipocyte, Con: differentiated
adipocyte. The intracellular lipid accumulation was visualized by
Oil Red O staining after differentiation and the cells were observed
by the inverted microscope (100X) (A). Stained intracellular oil
droplets were eluted with 100% isopropanol and quantified by spec-
trophotometrial analysis at 500 nm (B). Values are mean+standard
deviation (n=3). Bars with different letters indicate statistically sig-
nificant differences among groups by Duncan's multiple range test
(P<0.05).
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Fig. 4. Effect of corn silk extract on PPARy and aP2 mRNA expression during differentiation of 3T3-L1 adipocytes. UC: undiffer-
entiated preadipocyte, Con: differentiated adipocyte. Values are meantstandard deviation (n=3). Bars with different letters indicate
statistically significant differences among groups by Duncan's multiple range test (P<0.05). The amount of PPARy and aP2 mRNA
in each sample was normalized to the amount of B-actin. The density of each band of PPARy, aP2, and B-actin mRNA (A, C)
was quantified using SigmaGel software (Jandel Scientific, San Rafael, CA, USA) (B, D).
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Fig. 5. Effect of corn silk extract on C/EBPP, PPARy, and aP2 protein levels during differentiation of 3T3-L1 adipocytes. UC:
undifferentiated preadipocyte, Con: differentiated adipocyte. Values are meantstandard deviation (n=3). Bars with different letters
indicate statistically significant differences among groups by Duncan's multiple range test (P<0.05). The amount of C/EBPJ, PPARy,
and aP2 protein in each sample was normalized to the amount of B-actin. The density of each band of C/EBPJ, PPARy, and
aP2 protein (A) as quantified using SigmaGel software (Jandel Scientific) (B~D).
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Table 6. Sensory evaluation” of bread containing comn silk, Job's
tears, Lentinus edodes, and apple peel

Normal Developed  Developed Siral gn gawAl aela A EE 70% 24 F
bread bread 1 bread 2 IR o6 =lalsl = —
- . = Z25(CS, IT, LE, AP} a3ks} 240] 191w, 1A ol
Appearance 3.7£0.8 3.9+£0.6 3.6+0.5 = = _ S
Color 41:05° 40505 3.7:05° Cs7h F&elals 9, Sehiiioel= %, DPPH &2
Flavor 3.6£04™Y 37205 3.6+0.4 2, ABTS 2 A28 T8 a sl 28 3
NS
Softness 3.5ﬂz0.5a 3.4i0.5b 3.4ﬂ:0.5a 2kt gt 7P =gk} AR s= CS, JT, LE, AP 18]
Taste 3.6+0.4 3.9+0.4 3.5+0.4 Srrol g wawAl 183 AFA RS SHa

S
Overall 3.6+0.6" 3.9+0.6" 3.5+0.4" - T ”
acceptability N - %%%(DB)% 2}z A 2] 3k 3T3-L1 A A 3ol A
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1)Score 1, very dislike; 5, very like.
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L1 preadipocytes) ¥3} A a3}7}F ¢lar, CS+= 3T3-L1
A WA 2ol C/EBPB, PPARyS} aP2 Al G H 2 E A
sgozn A AFAE F3 JA &35 JdERAT
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