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ABSTRACT

This study was performed to verify the effects of corn husk powder on serum lipid levels of high-fat diet-induced mice
from a nutritional viewpoint. Powder of corn husks has been used as a folk remedy from ancient times in Korea. In the case
of corn husk measurement of TPC (p<0.05), ABTS+ radical scavenging activity of trolox (p<0.05), DPPH radical scavenging
activity (p<0.05), and measured value of FRAP (p<0.0001) were higher in ethanol extract than water extract. Weight of livers
was significantly higher in the control group and high-fat diet group compared to groups fed 10% and 20% cormn husk powders
with high-fat diet (p<0.0001). For blood HDL-cholesterol concentration, mice fed 10% corn husk powder with high-fat diet
(160.00+16.17 mg/dL) showed significantly higher levels compared with the other three groups (p<0.05). Mice fed 10% and
20% corn husk powders with high-fat diet showed high numerical values of 13.50+2.51 and 11.25+2.87 mg/dL, respectively.
For triglyceride concentration in blood, mice fed 10% (83.50+£19.30 mg/dL) and 20% (88.50+22.25) corn husk powder with
high-fat diet showed very low levels compared to the control group and high-fat diet group. In the case of leptin, the high-fat
diet group showed a significantly high level of 5.88+3.53 ng/dL. Groups fed 10% and 20% corn husks with high-fat diet
showed low numerical values of 2.72+2.34 ng/dL and 1.10+0.62 ng/dL, respectively (p<0.05). Corn husk powder increased
high HDL-cholesterol concentration in blood while lowering triglyceride concentration and leptin secretion. Therefore, powder
of corn husks has utility in the food industry and food processing.
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A Az ¥ FE2 uEo 4
=% 70.5% g FEES TRT ¥ 253
(SM30-CEP, Mirco, Korea)S 3tod AM83t3itt 1 22
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2) & ml= &zke|l £8(Total Phenolic Content, TPC)
% dl& g9 542 Folin-Ciocalteu's(FC) reagentE ©|
£3to] A& EkAt) Metal oxide reductionS ©]-83F By O
2 AR 20 p,Loﬂ ST 1.58 mLE
100 pLE vortex® Z&3te] 5% & 20% sodium carbonate
89 300 WLE A1l 27 B AolN BEA T
765 nm 37Ol Al spectrophotometer(Ultrospec 3,100 pro, A-
mersham Bio., Cambridge, UK)E ©]-&3}] FH=E =335}
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3) ABTS[2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic
acid)] &%

ABTS assay "< Re et al(1999)2] 1
3t ABTS §&
potassium persulfate(K,S,05) 2 EZ &3l
B £3ste] AedA 621 MgA
sATE &7(4 o]. 1:]. 61—}\}§1r o
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equivalents antioxidant capacity(TEAC)#t= T-3F3ith

* FBE] e 1 =[(AB-AAYAB]x1009] 28l F-shsith
(I = ABTS * + inhibition%, AB = absorbance of a blank
sample, t=0 min, AA = absorbance of a test sample at the

end of the reaction, t=15 min).

4) DPPH(1,1-diphenyl-2-picrylhydrazyl) 2tC|Zb A
s 53

A} Fof S(electron donating ability, EDA) =732 Sa'n-
chez-Moreno et al(1998)2] ¥l £3kod z+z+e] DPPH(1,1-
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t}. AJE 50 iLE 21 60 uM DPPH 2 mLE A7}l vortex
2 ddsHl £ the Ao A 30
515 nm FFoA FHEE SHATE TroloxE ATEEE
Trolox equivalents antioxidant capacity(TEAC)%t= 73} th

A 7,

5) FRAP(Ferric Reducing Antioxidant Power)oi| 2|5t

T817] 9138l Pulido et al(2000)<]
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W ol o]3te] FRAP assayE AME-3FITE FRAP 892 40
mM HCI9l 10 mM TPTZ(2,4,6-tripyridy-s-triazine) 2 591 &
ol 2.5 mLe 20 mM FeCl; - 6H,0 2.5 mL, 0.3 M acetate
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©] (PicoLab® Rodent Diet)= 15L 3t 2-3-A
2k ehdsle] WA R ¥ 6093t =3 4o
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FEAIEE A AlEE 2 e AlEE mice LFALE
- (powder form)E THE F AMgslR o, EEAHE AL
82748 B31E 60%(starch + sucrose + glucose + fructose

+ lactose) & 7|5 0.2 sto] Tl 21%, A4 13%E 4
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o siglow], 715 MEmt 2714L 242t 1%, 3%, 12
A 1%S A7 olvle) AT B
Flen 454 44 WU WHAReR, 13018

]7\14 ?sl—alz(J—_r_x]HT-
) g5} t(Table 1).
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2 5 8575 AN | e AEste] Ak Qe

APFES] AHele AFrS HTY 1273 1t 44
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A A= 4T W Foke &
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1) SeAHE B 51

g3 ZH2HE FFS Cho & Choi(2007)2} Rudel &
Morris(1973)2] WlHel| wh2} o-phthaldehyde H o2 =735
ok AlEE 0.1 mLA #38F th3, 33% KOH €9 0.3 mL2}
95% olgt& 3.0 mLE Mrlsta 2 &3t v, 42 15
Bt 60T FxedA 7FAAIZ] & Wzt @4k 5.0 mL

Table 1. Composition of experimental diets (%)
Group Control Control + Corn husk + Corn husk +
Ingredient high fat diet high fat diet 10% high fat diet 20%
60 60 60 60
Carbohydrate (starch + sucrose + glucose (starch + sucrose + glucose (corn husk 45.0% + (corn husk 45.0% +
+ fructose + lactose) + fructose + lactose) sucrose 15.0%) sucrose 15.0%)
Protein 21 21 21 21
Lipid 13 (Comn oil) 33 (Corn oil) 23 (Comn oil) 33 (Corn oil)
Vitamin 1 1 1 1
Mineral mix 3 3 3 3
Fiber 2 2 2 2
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~90%- Lﬂoﬂ l'i:i‘ﬂ'*]":71]](Spectrophotometer Human corpo-
ration, Korea)S AF&-3lo] 550 nmol|lA EF =S =%l
EEA A uet A& S e

2) HDL-Cholesterol %! LDL-Cholesterol &2F &3

¥ A 9] HDL-cholesterol 2 LDL-cholesterol 3F2Fo] =
A2 Cho & Choi(2007)E #a13}le] HDL-cholesterol(HDL-C
555, Eiken Co., Japan)Z} LDL-cholesterol(BLF, Eiken Co.,
Japan) Kit A& AH&-SF3ATH
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uL, ﬁ%—%%ﬂ@oo mg/dL) 10 pLQ‘r blank 2
o] TG kit A2F 1.0 mLA-= H7}ska & m{} g ok, 37C
FEAFA 583t W-AIZT Blanks 2= slo] £33
EAE AHESEe] 540 nmollA FREE St TG
= i

5. §° [_H AI-I§|.%I—&|I _E_A-I

d3 ded v A FEY E2g E4elA ELISA
(enzyme-linked immunosorbent assay) kit(Linco, USA)E A&
3199 a1, E217H] (Molecular device, USA)S o] &-35}o] =4

o714l -

HOoFA o} RATHEETE

i

e

73

Aol A 481 TE B Z leptin T 5= ELISAS o] &3lo] 2
Al on, 41 B -2 manufacturer’s protocols(R&D Sys-
tems Inc. Minneapolis, MN, USA)°l ]3] &3} th

6. Statistical Analysis

FHE BE A3+= SPSS package(versmn 18.0) 213
o o] g3le] WY A o}oﬂdr ABNESRE PLIPNES
WOl T3k T X] B = student r-test WS ©]-8-3lo] &
o)d #2498 3 tHp<0.05, p<0.0001). 15— 7re] A

il
ol

(¢

T T3] H]
1L one-way ANOVA HWHel wpeh AAJstl o, s 1
zpol 9] f-2l4 E24(p<0.05, p<0.0001)S Duncan®] tF57%

=
= AN B4 A= Table 200 A4
BT} i SRS 6.46+0.16%, 23]% TS 2.77+0.16%,
A SRS 4.9240.73% B Z2THA FHFS 3.41+0.06%
2 2Rl o S9] A9 7R 100 gB T 89.2
g, Z3E 08 g AE 03 g P whld 17 go g Huyw
gom, S 7R A% 7R 100 g TR 6.7 g, 3)E
1.5 g A" 3.6 g @A 101 g2 HuHHn JriFood
composition table 1 2006). ©]2} FAl 49} 22 w3}
250 2pze] S 7FF 100 g FE 122 g 23 E 15
g ANA30g 3 TlE 193 g0 7 HaEw glon Hpgp
o] AL AR 100 g FE 88 g X3 HE 1.1 g XA 12
g P @A 97 go 7 B 3% 3 9JTHFood composition table
I 2006). B=g+ f-ejutetelA] F2] 0= ARgsh= 2ol 79
= 75 100 g3 5 108 g, 23| % 04 g, A1H 05 g &
A 64 go 7 HIE I
2006).

N

I THFood composition table I

2
S A48 22 ksl walA= Table 300 A|A|
8] At 78 FEEY e 7=

ol TPC2] =4, trolox?] ABTS+ + 2] &A%, DPPH 4

Table 2. General component composition (%)
Moisture  Crude ash  Crude fat Crud.e
protein

Corn husk 6.46+0.16" 2.77x0.16 4.92+0.73  3.4120.06

Y Mean+S.D.
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Table 3. Antioxidant activity and total phenolic contents
of corn husk

Water Ethanol
t-value
extracts extracts
TP AE *
CGAEmgle 55010300 4356019  —6737
dry weight)
ABTS (trolox/umol g o0y 04 11932071 —4.783°
dry weight)
DPPH (trolox/umol 5o 001 2992008  —7.810°
dry weight)
FRAP (trolox/umol ¢ 11618 7012017 —71.880"
dry weight)
D MeantS.D.
Significant at * p<0.05 and ~ p<0.0001 by r-test.
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TS At A

A} ng}L & s AR Jad Seaade] 3t
3t SEo] Fvha Hasilon, s B3 SehH o]
T AR A5 Se5rde] sva Bkl thMaksi-
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Table 4. Organ weight in mice

| 24 Holo] ML G 265

%\:ﬂ—o] Rlagﬂ_,‘ ]OU:] o] % ]
& 9oke WA F08 QER 2
6]11— ME]’.

dH«l iﬂ%bﬂi}sﬂr 471 A= 27 Fig. 13} Table 401
AABATE 2] A AstEe A o]l Hg) 11
A Hpalolof] S AA S Hr1et FollA AF S
o] YU THp<0.05). o] FAl= mALAolol S A
S 10%(1.62+0.28(z/100 g body wt.))<F 20%(1.81£0.31(2/100
g body wt.))E F7keh el vlaf thxata) mA| A o]t
A ¥z} 2.38+0.33(g/100 g body wt.)$} 2.29+0.23(g/100 g body
wt.) o2 frefstAl =hTH(p<0.0001).

)

83 AW 55
| A

>

=

5] o] ¥ XA EEE Table 590 #A|A8H9Ick &3 HDL-

co

30
Weight (g)

25

20

15

10

5

0 T T T T T T 1
1 2 3 4 5 B 7 8 Weeks

== Control Corn husk + high fat diet 10%

== Control + high fat diet =i Corn husk + high fat diet 20%

Fig. 1. The change of body weight.
* Significant at p<0.05 by ANOVA-test.

Mean+S.D Control Control Corn husk + Corn husk + Significance
o high fat diet high fat diet 10% high fat diet 20% £
Liver 1) b b a a 2)
2.03+0.42 2.38+0.33 2.29+0.23 1.62+0.28 1.81+£0.31 0.0001
(g/100 g body wt.)
Y Mean+S.D.

? Significant at p<0.0001 by ANOVA-test.
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cholesterol FE= TFE Aol B8] mA|Hk2]o]tof S RAgPefof & Aoz AlgHT}
A B2S 10% H7FeF 74(160.00+£16.17 mg/dL)ol A < 1990t o] F B2 AFAESS Hnt B (Park ef al 1998),

SHAl =3 TH(p<0.05). EF HDL-cholesterol Wxz2] H X Z(Jung et al 1999), WEF(Im et al 2005) 2 HIEI L}
o] =49 cholesterol S ©]3} 2 A #8ko] cholesterol  F{(Kim MW 2010) 55 83t d U] Ze2HE 5=

ester® RhE0] to g fnkelo] @Eitow widAl7| & £ 937] f8iA ==sta glow, oldl 7 2 FEFE
% cholesterol 5 =8 A sHAF1 024 1A|8Folv 18 5 e AR PastEd, 24 a9 B %WH A A
o] A UA Aglo] WS vty Buyd YUthung er 2 S-S TAR st} AU A VS 2 AE
al 1999). LDL-cholesterol H%x= TAHFA ool 10.00+ A F=3 &5 T8t Ath(Park et al 1998).

1.55 mg/dLgew, A 2]olo] S5 7 Bukg Zk7t

10%2} 20% 7}t iLoﬂH 7474 13.50+2.51 mg/dL9} 11.25+ 5. & L} MsstH 24

287 mg/dLE F& A5 HATHp<0.05). 3F9] 5 AdEdT} leptin®] F=+= Table 691 A|AI8FS]

A

= A e rﬂZ%l(ms 80+32.49 mg/dL)Z} 14| ot g3 &g e ux o]l A 2.15+1.34 ng/dL

121 0]3%(102.50+18.24 mg/dL)E.t} mA]HFA] oo L4=4= 7 Ao, uAEAold S44 AA BEE 10%9) 20%E 3

A BakS 217} 10%(83.50£19.30 mg/dL)9F 20%(88.50422.25 713k ol A 242t 0.86+0.42 ng/dLe} 0.56+0.48 ng/dLE e}
: .

7)
9k Fof 3k 2ol = SIS Leptin®] 9= A 2]0]

mg/dL) 7Fg ol A wlg- S S = Ak (p<0.05). € Wx
TGS STk A o mRE o At WE #7P ol A 5.88+3.53 ng/dLE <] 0P7ﬂ Ekom, Aol

Zroll A 2] 3 gkl 9l Tz 9] LPL(lipoprotein lipase) 2 S A48 23S 10%9) 20% 3713 TollA= 42 2.72
o] Asl Soll oJa doju, A FHE AR £2.34 ng/dLe} 1.1040.62 ng/dLZ W& 25 HATHp<0.05).
VLDL(very low density lipoprotein)ell E3}t%|o] 2-utE Leptin< A AW 3ol mel Aol FH|7t F71E =
(Park ef al 1998), ¥ AFoA S54 A4 Bke A s2Ro] dFo g AASHL 2Heste] 24 AFHE gA
A A gt e Ao R YEhY, & o FHE AFE AlA HREE 2488t 98-S @9t thKim & Sung

s

r

Table 5. Comparison of blood lipid in mice

Control C ontrol + . Com hl?Sk g . Comn hl%Sk y Significance
high fat diet high fat diet 10% high fat diet 20%
Total cholesterol (mg/dL) 139.80+17.57" 133.50428.63 158.00+16.50 127.50+12.61 NS?
HDL-cholesterol (mg/dL) 133.20+19.04% 131.50+27.72° 160.00+16.17° 129.75+13.50° 0.05%
LDL-cholesterol (mg/dL) 9.00£0.00° 10.00+1.55° 13.50+2.51° 11.2542.87% 0.05
Triglyceride (mg/dL) 145.80+32.49° 102.50+18.24 83.50+19.30° 88.50+22.25 0.05
HDL-cholesterol/total cholesterol 0.95 0.99 1.01 1.02 -

) Mean+S.D.

Y NS: statistically no significant difference at p<0.05 by ANOVA-test.

3 Significant at p<0.05 by ANOVA-test.

HDL-cholesterol: high density lipoprotein-cholesterol, LDL-cholesterol: low density lipoprotein-cholesterol.

Table 6. Comparison of insulin and leptin level in mice

Control Control + Corn husk + Corn husk + Sienificance
high fat diet high fat diet 10%  high fat diet 20% gatt
Insulin (ng/dL) 1.18+0.62" 2.15+1.34 0.86+0.42 0.56+0.48 Ns?
Leptin (ng/dL) 2.06+1.77° 5.88+3.53 2.72+2.34° 1.10+0.62° 0.05Y
Y MeantS.D.

P NS: statistically no significant difference at p<0.05 by ANOVA-test.
3 Significant at p<0.05 by ANOVA-test.
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2000; Lee et al 2007). TE3} 1A A&l A leptine] TF
AR Aol A1 =& F leptin®] FFS AW
A& Wdeitia Bas a1 Qltk(Havel ef al 1996; Kim &
Sung 2000; Lee et al 2007). LA 2ol S AH3AY 2]
dFS AHEHA leptine] ] S7I5H] leptin resistance
g 23S xHstAY, Y dFo g Q3 Hjwte g leptin
o] S7Fete] M ellA leptin signalinge] Aafi o] 2FAF
go| Azldvty BuEy JthKim et al 2007, Yang &
Barouch 2007) wEhA] B AFo = Aol E 3k ol
e 83 leptine] dgo] Egkow, uA|aolof] &44=
A EEE HURE oM e EF leptin®] o] ¥ A
HE Btk wbA] &5 g4 Bde] 5 AW vk
Ea‘ SEAG YR &HE STMT)E AR AtsETh B
o ST A BEE A TollA s mA 2 o] H
&l AF S7keol gk, ol A AW thatel] lojA
ANJA] 2HIE STMTIAY, AeldH &9 7 B Aol
fro] Ao w Alsdch

A A-H(Havel PJ 2000; Hong et al 2001)°4 = Alsoll
s FUAS EH 7 leptin =5 T7MA A&
leptin A/d2] 8 A 3t oH, E Ao
Ztzto] FojlA d5 A} lepting] TH]7]' 72 <k
Holoh T3 B Ao B, o]z W stel| wet
, A 2olo)] &gk & leptin®] Y] WSyt HEE
12, Hong e al(2001)2] Aol A E1d A2 leptin®]
AA W GFEHE ALote 220 AR sl
whe} 28-S e e Ao g ALEET S OA A G
A AFe WskEs & o, a2 olE A el BlE)
ST A B9S2 AR TolAe ATl Bde
d], o]= A3AF(Meier CA 1995; Hong et al 2001)°1 4] A
Algt A" leptine] oUA] 2 &E S7HIA AT Zheo]

UelsthE ol 82 siEska St

i

L

1.,

J{N ox X é
o H'l FlO

Shek2 6.46+0.16%, %3] &+ak
& 2.77+0.16%, A SHEFe 4.92+0.73% 2 kA gt
FO 3.4140.06% 2 ZAFE R
2. S5 - B0 %, Fi(water) FEET ofjghe 3

Zof| A TPCY] =74, trolox®] ABTS+ - ¢ 4724, DPPH

A Aolo] vAe FF 267

2784 39 FRAPS] S gko] =itk
3. mA ol Hl&] mAAolof] S A EEe A
7Fet Tl AF SRl EUTH(p<0.05). 2] FAIE 1

Argjeld S AAE

=TT 10%2} 20%E F7FgE 2ol 1]

& izt mA Aol Rl EkTHp<0.0001).
4. ¥3 HDL-cholesterol 5= T2 Al ol Hls] 14| WH4]
ool S ZAE BLE 10% A7 oA f-2 sk

=3O (p<0.05), ZM W EEE T oA
2ol Ee}t A2 olo] & TS 247} 10%
20% 713 oA - ‘;%741 278 = ATHp<0.05).

5. 8% Qlede] srv A2 o]TollA] 2.15+1.34 ng/dL
Rom, Aol &4 7{;%1 S 10%9} 20%2
ZA7¥ek el 247} 0.86+0.42 ng/dLe} 0.56+0.48 ng/dL=E
HEREAIRE o] @k 2fol= glleh 12y leptin®] %=
TR HE 2ol A 5.88+3.53 ng/dLE F2]sHAl ZSho
aAGA oo &4 FA FES 10%2F 20% H7FeE o
oM ZHzh 2.7242.34 ng/dL9} 1.10£0.62 ng/dLE &
TAE B THp<0.05).
uebr S gd Bl 4

=ola, FAY s

° 7 Uehsith 12BR

Ad B 7l

o ol 7S Y %

- &= HDL-cholesterol &
Z—‘rﬂi, leptine] FH|E 23
S P UL ol gl
o]-§& 7HA|7} & AR AR, 7]
U= F7H A g o] xlgE o]
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