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Abstract

As the consumption of corn increases, the production of by-products is also increasing. In this study, functional substances and
antioxidant activities of corn by-products were investigated to determine their applicability as functional materials. Total polyphenol,
flavonoid contents, and ABTS antioxidant activity were the highest in leaves. The total phenolic acid content was the highest in
cobs; p-coumaric and ferulic acid were the main components. Phytosterol content in leaves and stems was high at 64 and 50 days
after sowing, 261.4 and 274.7 mg/100 g, respectively. [3-sitosterol of the leaves and stems was the highest, 149.2 and 138.7 mg/100
g. The total phytosterol content of grains and by-products harvested 106 days after sowing was in the order of: corn silk, husk,
grain, leaf, stem, and cob. Among the phytosterols, [B-sitosterol was the highest, followed by stigmasterol and campesterol, and the
composition was different depending on part. The total phytosterol content was the highest in husk and corn silk, but the stems
and leaves, which account for 50% of the total corn biomass, also contained high phytosterol content. Therefore, corn leaves and
stems are expected to be used as functional raw materials for the development of functional materials in the future.
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M B HEE AFREHE S(Kwag 5 1999; Lim 5 2014) 758 2

o 28 FT76AL vk S TEOA 9E7HA7E 4

S (Zea mays Ly= AHAAE HE M2 T o] &3h= g AI71& AE7170o] Fa GHA" dERAMCl =
qrefabo] AlE= I, Mot A AlA 34 AlFEE 59 st ok ofy} 7|27} #oF A8 # ALRE & T 54
B Aol WlE w2 FEojth &5 9 AR o < 7K S QeI Qo 55 2 A £719%
B, FAT HFE 528 F83% AP 59 stuol o] FAER HAR AL oA FHS Y F XY, &
o, e &7 AF9 71 A S8 715 A= A &7t 7 RARE R EARA. oF it SHIE Al
29| ARgo] F7Fsto] AA| &4 =870l S7FsHL 1o QIStilE tiFto] TEAtR 9 W3 S8 AoX|1 glom

Bl(Lee 5 2004), AlE, S, 0], Aok SHE, 25, W AN 33 BHS AX vlol eBetAE vl iz
AR, =5, A4 2 ANY 5 oRE 2 4% aepAEY 249 B8o] BT 9irkSeo 5 1999; Plate & Gallaher
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2H]E U2 (Shin 5
2015), 4S540 TR} &) 2E20] AW oA

AN
LRSS

o

2%02 ol g3to] Yor, 52 rfo] TP phytosterol
o] QIEAg o} Xz A7t Ukl H I E I eH(Kim
S 2018). Phytosterol:> ZE| AH|E3 FARRE A& AlZato]
A WFAS] = steroid alcoholF9] 3}EHEo|H(Verleyen 5
2002; Rouf Shah 5 2016) AJAute] 144 E 02 uto] Al
4 FA 2 589 B 248 59 BA7]sol #ofsty
A7, 3, WS, @924, Adids 9 395
Zo] 577} E150] QrOstlund S 2002; Ostlund S 2003;
St-Onge 5 2003; Jiang & Wang 2005). ©] 23} phytosterolS 2
49| 8 754 EE= HilEo] 9l oH(Kim 5 2018) o]
@]o] ¥]E}I, phenolic acids, carotenoids, flavonoids, antocyanins,
maysin 59| 7|54 43 E4do] gt A-E0] o] FoiA
1L QO ™(Lee 5 2016; Lao 5 2017; Sheng 5 2018) 244
Qe 414 AR2AY| AR (Singha 5 2022)0] gt AT
7} BIEL T 850E B8 7154 A7 g
2ol 4% BUT G4 ol4} 1A WL RAHES
i, <, 2ol a4 o] FoiA ot waba] & Ao
A S 20] B T E 242 biomass®] 50%
£ Aot 8 & FAEQ] it £719] 71548 AAEA]
o T 154 Lohu A F2 AHEH 0L S ofat
FAREQl S, 4, ZFH Bl EASHAH. £33 754
AAEA AHGA] S5 QA £719) Agke AHAE o
PR TR 1E T AT AL S5d At 2719 7]
354 279 phytosterol T WSS ZASIAAL,

1

£ A= AEE F359A FHS(Kwangpyeongok)S
Argetlom, o] FF-2 20009 55 =P AFst
ESOR Y] SAA FE o] FAH
© F7I1=A0] fote] S ol 59 ke 28 54
of At FFolth. S5 A= 20219 4 2720 TF
Sto] ubE & 4197 E At Za 27190 106Y7HA] A
g 7R Za S AFEke] ARSI Zaa A3
£7] 20l 7Fsd 4 & BURH 106¥7HA= S5
A 718 st AFskA. B HF 4%t F

F 106201 854 B4 o]9lo] 845 olate] b Rk
291 44, &9, =Y ST Aokl Fu AxY F

ofulzt - 7@ -

559 - 499 SFAEIUIBA

Retsch cutting mill(SM300, Verder Scientific Inc. Newtown, PA,
USA)E olg3to] R43t 4T 7o) Bpste] 95

2 BePg BaEo] SR BAlo] A8t

ZZ9 9 L Folin-Ciocalteu -89 (Sigma-Aldrich, St.
Louis, MO, USA)E ©]-&-5to] S745IATHBuU & 2002). Z} A
= 0.5 go] 80% MeOH &9 10 mL&E 24A)7F <511, 10
uLo]l 2% sodium carbonate &2 200 uLE- 7}t & 387t 7FA]
sttt o719 50% Folin-Ciocalteu 8- 10 uLE 7}s}ki, 30
i A g WSO SFE g 760 nm IO A &7
oFALt. o|nf] EEEA-2 gallic acid(Sigma-AldrichyE AH8-5}
o] ATAS A5kt
3. S88IH 0| &E2F
ZZetE ot FEL 80% MeOH &5 250 Lol 25
% 1 mLe} 5% NaNO, 75 uLE 713t ok, 581F FX|sta
10% AICI - 6H,0 150 ULE 7}3Fo] 62 ¥r]et o+e 1 N
sodium hydroxide -84 500 pLE A7}5tq], 115 A X|3t o2
510 nmolA SFEE 45ty EEEZQl catechin
hydrate(Sigma-Aldrich) & AL&3}0] A4 ZHgstgon,
FFE AlFE g 59 mg catechin equivalents(CE, dry basis)=
Ureh et

S
(=]

OBt
o
I

4. DPPH ZIC|E 208 &3

DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma Chemical Co.) 2t
o AASA =72 Sanchez-Moreno 5(1998)2] HH o] &
sto] S5k A& 0.5 goll 70% ethanol &K 10 mLE 7}
Stof &3t 108 S]Aste] 4 ARz ARESHRIH-. 0.2
mM DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) -84
(99.9% ethanolo]] €3f) 200 pLo]] A|E(ZEE 5% 0.1 g/ml)
10 L2 H7He 5 AL FAGIA 305 FAT F, 520 im
nhgol A EY=E Z93hoct. DPPH radical 2ATHE A
EAZIFO WY SHE Kol MEL(HR A&}
At

5. ABTS 2iC|Z A0{Ed =H

ABTS(2,2’-azinobis-3-ethylbenzothiazoline-6-sulfonic acid) =t
U 2724 292 Re (1999 WHS WPstel 4
5l9ith. ABTS £9HLS 7 mM ABTS AA-8HT}F 245 mM
potassium persulfate(K»S,05)S E$F5H= ABTS £ of A2 E
E3dsto] A2o|A 627t WHEAIXl &, 735 nm TGO A &
YES AT PSS 258 1% HClo] X3t
% 60% methanolS XL OZ slo] tRof i3t ]z
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AASE HEgZ Jel Yt TroloxE EEEZZ Trolox
equivalents antioxidant capacity(TEAC)ZFS TSIt

6. Phenolic acid &t2f &8

BHE S AT I 59 FARE IRE w4t
st A5 sto] Al& 0.5 gofl 2N NaOH 15 mL 37}
Sho] 2417 WRESHAL HCRE: ©]-8-510] pH 25 T3l of7]
of 15 mL9] diethyl ether:ethyl acetate=1:1 & F7}5}3L 10
B7F wEkst & UAEE](7,800 rpm, 5E)5to] AFEHS =
St TF2 95% ethanol-894 500 pLof A-&3}5F HPLCE A4S}
7] Ao 02 pum RC syringe filter2 of3}5}ct AR 9]
phenolic acid®] 24 2 3F E42 PDA(Waters, Milford,
MA, USA) AZ7]7F A= Waters UPLC A]AE](Waters,
Milford, MA, USA)Z ©|-&35}9it}. ol AHL HALO CI8
(2.1x100 mm, 2.7 pm, Advanced Materials Technology, Wilmington,
DE, USA)e|glor, BAA Ay =+ 35T, o5 A:
0.1% trifluoroacetic acid(TFA) 4=890]Ql11, o]FA B=
acrylonitrile (ACN) 290 2 7]-&7] 82|35} tH(Table 1). &
AAl F45-2 0.3 mL/min®]| 1L, 280 nm2] UVIHof|A] A
StgoH, AEFYFS 1 ILE 3HHE 0 R BAsIg . A2t
E13 ¢|o]E]= Empower personal software(waters, Milford,
MA)E AR&slo] E45}9 ). Phenolic acid 42 93t galic
acid, vanilic acid, caffeic acid, coumaric acid, ferulic acid,
quercetin ¥552-2-Sigma-Aldrich Co.(St. Louis, MO, USA)O]|
A Festol ol A-gstelch

7. Phytosterol &t2f £X
S BSAZE QT i 271, xY, S, S, &

B

Table 1. Gradient program used for chromatographic
analysis of phenolic acid contents

Time AP B Flow rate
(min) (%) (o) (mL/min)
Initial 95.0 5.0 0.3
0 95.0 5.0 0.3
4.0 95.0 5.0 0.3
23.0 80.0 20.0 0.3
25.0 0.0 100.0 0.3
27.0 0.0 100.0 0.3
28.0 95.0 5.0 0.3
40.0 Stop run

Y Two eluents were used: A (0.1% TFA in water) and B (100%
ACN).

925 Babzo] GBI 2 Phytosterol §H 397

& 59l 55 phytosterol $FS 7ASK(saponification) ¥ &
gas chromatography(GC, Agilent 7890A, Agilent Technologies,
Palo Alto, CA, USAYE ©]-&sto] EA5I3ItE A= Alm
0.2 g° 2 N(KOH/EtOH) 89 2 mLE 7}3}al 90 Co|A] 158
7 Ag] F YA olF FY HlE9 S7F5 % hexane
< 7Foto] ZstkA wukek & 4E2]7](Beckmancoulter,
Blvd. Brea, CA, USA)Z ©]8-3}a] 15,000xgl &2 557F A4
25t F5d= FIotl AY 55 F CHCLoY| A-&3fst
1 0.2 ym RC syringe filter2 oj31}5l0] B4 A|g=2 F£H] o}
Aot B2 AH-2 HP-5MS UL, capillary column(30 mx0.25
mm, 0.25 pym, Agilent 19091S-433UI, Wilmington, DE, USA)E
ARS8 A1, HE 7= FID(Agilent 7890A, Agilent Technologies,
Palo Alto, CA, USA), carrier gasZ+ AE7IAE 0|85
ojeff, £ 2= HE7] 2= 717 250TC, 310C= 4%
S}, chamber] 2T Z 220Co|A 290 C7HA] £ 25CH
FeA71HA B3] -7 phytosterol®] /g 7} b
£ 3HHE 0 2 B4 tH(Jung 5 2012). Phytosterol®] AJ&- &}
°le Y3l AFRE EFA|9F 3 campesterol, stigmasterol, [3-
sitosterol-> Wako(Tokyo, Japan) A|&-& 45} AR5t

8. SHEAN
RE AHANE 33] o4 v AAsto] A= HdE A

o} #EHAIE A5G A3 2= SAS Enterprise Guide
7.13(SAS Institute Inc., Cray, NC, USA) T2 13-& 0]-8-5}0]
AUl %] EAHEA (one-way ANOVA)E AAIGH & A5 §
9]A Q] X}o]= Duncan’s multiple range test®2 -F-J4F 5%
(p<0.05)°14 AFsIR Y 7sdwsd Faekage] &
TS Rlsh] f8l mlojee] AJaaAlEAe AAISH .

1. S9% 2ol E2aNE, 8220l By L
[atsh 2y

S L 855 BB BHS BE 5 10690 2
% 27], XY, 5, &1 L FYANNY FBelals o
J, FEUEEOS YT PASBHL BAT AnE
Table 20 AAIB} SBeMETFe 255 A, 371, 5
9. 29, &1 202 Yo Bow], 854 U9 FE

ook

ot

HzghEgo] SAET oF 674 ot SETHEE0|E o
= 94, 79 &Y, 29, 7], FAECR S5 Qo] M
Eokor FAULET 478 =3ttt DPPH 2t &7 842
+4, 271, &1, 29, o, FH €22 $90 M UL
™, 99| DPPH 2tz &7 842 SUETE 424 =3
A, 92 FAEG 179 30T ABTS S &7 &4
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Table 2. Total polyphenol and total flavonoid content by part of corn harvested at 106 days after sowing of Kwangpyeongok

Part Total polyphenol Total flavonoid DPPH ABTS

(mg GAE/g) (mg CE/g) (%) (umol TE/g)

Leaves 6.77+0.059° 2.70+£0.065" 34.75+0.290° 2.94+0.210°
Stems 4.97+0.026° 1.1120.080° 53.74+0.364° 2.47+0.236°
Corn Husk 3.49+0.012¢ 1.35+0.082¢ 38.860.700° 1.10£0.176°
Corn silk 4.12+0.056° 2.47+0.132° 82.06+0.438" 2.23+0.430°
Cob 3.3340.014° 1.59+0.037° 52.23+0.616° 1.68+0.163¢
Grain 0.92+0.014 0.57+0.069" 19.53+0.217" 1.05+0.300"

The values indicate the meantS.D. of triplicate.

*T Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).

=71, 79, S, 29, A 22 o] SAHET 2.84]
=tk SEEHEY SESHE 0| S 844 o]
7V —E‘—;—Miﬂi S Y B8 FEYHE 9 SEUE
o] ghFo] =X AUARt 7 =2 DPPH At
= UBHH A o= &5 g0 EolF & EAch= 2
2} JAFEZA Q] maysin 5 flavone glycosideE-O] =2 ghAs)
a7 9 2 GO A4 57 52 Hoj(lee 5 1998; Kim
S 2003) 3 DPPH 4t/ dZ Uetdl Ao g Jz-Hr

1H‘ Ho.

2. ST FolY =4t g

F F 106Y0] 83t &4 9 T FAREIT SAA
9] w4t TS EASHATH(Table 3). S 91 SH|
lé"ﬁ A SolA 7MY EoH oo s £7], XY,

A, T, TA LR U HEA A AR T S5
%]_, 7], 21} &ollA p-coumaric acid7} ZHzZF 125.62,
652.55, 350.01, 810.78 mg/100 gO.& 7}4 @Werow, 4~}

o})l

Alo]l A= ferulic acid $FeF0] 193.85, 113.78 mg/100 gO. &
7H WOkt &4 EY-2 p-coumaric acid®} ferulic acid7k
Z+7F 350.01, 354.39 mg/100 gO & H|=35l $heFo & I3 o]
AROH, S R 7 HEe] THHR WL T
AT FQ HEAES p-coumaric acid?} ferulic acido] 3}
o}, HEZARS HIEA QAAMAL 7 2 (pentose phosphate pathway),
AlZAL 7 Z(shikimate pathway), H|EIZZ2ItRo|= HZ
(phenylpropanoid pathway)°ll ]3] A== oA ARIERZ
AR et Ao ® FEEA Gtk & AFolA] 4
A3} T3E]o] 9= HmALY] £F= gallic acid, vanilic acid,
caffeic acid, p-coumaric acid, ferulic acid, quercetin 5°] &4
ol= AOCF ZA}E QI tH(Chiremba 5 2012). Acosta-Estrada
5(2014)2 55 24 9] HmARS gjFE0o] ferulic acid §
g2 ZA5tY, 1 29 2 p-coumaric acid, vanillic acid &
0% o} st B ATAYAAE B4 ferulic acid
7t 7V =9ka 20 2 p-coumaric acid, vanillic acid 5 2

< 23E Ha

Table 3. Phenolic acid content by part of corn harvested at 106 days after sowing of Kwangpyeongok

Content (mg/100 g)

Phenolic acid

Leaves Stems Corn Husk Corn silk Cob Grain

Gallic acid 6.92+0.25° 2.71£0.03° 2.30£0.06° 2.25+0.00° 2.20+0.00° nd
Vanilic acid 13.6520.14° 45.36+2.62° 20.50+0.34° 8.130.44° 40.46+1.11° 2.68+0.02

Caffeic acid 2.96+0.02° n.d 2.750.05¢ 2.88+0.04° 3.150.02° n.d
p-Coumaric acid 125.6242.22° 652.55+67.59° 350.01+12.89° 14.29+1.23¢ 810.78+21.67* 9.7120.64°
Ferulic acid 114.43+3 44° 157.29+17.15° 354.39+£12.49° 193.85+20.47° 680.51+21.98" 113.7849.31°

Quercetin 4.71+0.04* 3.48+0.39° 2.92+0.13¢ 2.66+0.04° 3.50£0.36° nd
Total 268.30+0.54° 861.38+80.63° 732.8749.55 224.05£14.81°  1,540.59+65.09° 126.18+9.98"

The values indicate the meantS.D. of triplicate.

*f Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).

n.d: not detected.
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3. S 524 phytosterol &k
AT} S5 BAEQl S, Y, =¥ 9] phytosterol T
A% AIH= Table 49F At} =8 A|7]"H F phytosterol
T AT SHolA 78U RE 85UZMA] st AL o]
T 106Q97HA] THA] F7hsto] ke Z42F 229.337F 129.17
mg/100 go] ™, AT} 42| phytosterol FF2 A17]7F
Z7hetol wet A& 07 Frtste] gk 351.97, 1,005.76
mg/100 go]3lth. IkF & 106Yo] 83t &4 BoH F
phytosterol TF2 $F, ¢, 4, &) £07 EQth
Phytosterol %= [(3-sitosterol $FF-2 48.77~484.75 mg/100 g HE
2 7Y B2 AEo|glon, T30 & stigmasterol o]
30.00~343.97 mg/100 g A= =3O ™, Campesterol T
38.19-177.04 mg/100 ¢ MO T 3714 B BT 95z Ho)
ZFHE $HoA 7 2L FFS B YTt Kim 5(2018)
L5% Z A3} &rfjof| A phytosterol 2 campesterol, B-sitosterol,
stigmasterolo] =8 AHo|gl1 H5lg o, &4 243}
Ztjjof &0} 1= phytosterol & 8 AAEE FAHSLS
B-sitosterol, campesterol, stigmasterol©] Z}Z+ 80.05%, 10.5%,
9.46%°] 2L, SriEct FA 9] phytosterol T=Fo] F 2.48) =
Aot Husieleh & ARANNE S5 S| phy-
tosterol-S F+2 [3-sitosterol, campesterol, stigmasterolZ ©]F-0]4]

ARow F9 MHEHE FLMYH|S-L B-sitosterol, campesterol,

ok n?h ftlo

off

920 BAEO) G5 2 Phytosterol 3 399

stigmasterol©] Z}Z} 68.20%, 18.72%, 13.08%0°] 211! phytosterol
g2 St F4o] oF L78H] E34Th

4. S5 FAIE 2lnt £719| phytosterol &2k

g MAE F 71 o] gL At 7] A
jEHo] 2 AFE8 07 AR 9ouE o] tlefsh
Al 2]€-A4 (Ostlund 5 2002; Ostlund 5 2003; St-Onge 5 2003;
Jiang & Wang 2005y 7}A|+= phytosteol AR 2 A 9] A&7}
548 Yot §181] 24 sk 2719 phyosirol HF
o BHElt 1% T BRI 12 BBS 955 9
7) A9} QU 27] 221041 phytostrole] 243} ek
s18 $4I% A3Hs Fig 19 2ok S5 A3 7] B
of| A 9] RL-A]7]0]| WhE ZF phytosterol $HFL oHE & 179
BE] Z71510] 24804 3585 mg/100 g0 2 Htf S B
A3l o]F FZA3] T4t 29¢0f = 149.0 mg/100 gO]‘;),i‘jr.
o]%& A A3] F7Fete] 640l 246.6 g/100 gO] ATk &5
A3} Z7] Zzko] F8-H phytosterols EE AY-SA| 7| o] A
campesterol, 3-sitosterol, stigmasterolo] Q. AJEo|T}. 2
2= 919] & phytosterol TS u=E T 43U 176.9 mg/ 100
2ol UL Rt FAastle7t S7Fste] 64Ul 261.4 mg/ 100
202 A YFS BAT o F ch TAAT AA
z7hsko] 10629] 2183 mg/100 go] itk WL = B-

rEoN

L

i)

Table 4. Phytosterol content by part of corn harvested at 78 days, 85 days, 106 days after sowing of Kwangpyeongok

Content (mg/ 100 g)

Part Phytosterol

DAS 78d DAS 85d DAS 106d
Campesterol 27.3740.598 14.15+0.175 42.93£11.18
) Stigmasterol 42.56+1.168 10.58+0.043 30.00+0.49
Grain B-Sitosterol 107.02+1.663 55.97+0.336 156.40+5.73
Total 176.95+3.408 80.70+0.395 229.33£16.06
Campesterol 14.18+2.560 5.12+0.940 38.19+£3.93
Stigmasterol 25.60+£5.357 8.24+1.333 42.21+1.64
b B-Sitosterol 54.99+9.217 23.43+2.057 48.77x11.21
Total 94.76+17.093 36.79+4.194 129.17+14.32
Campesterol 16.23+0.249 23.36+1.224 80.4345.11
Comn husk Stigmasterol 38.78+0.170 47.53+3.427 128.85+2.51
B-Sitosterol 59.28+0.547 75.3444.759 142.69+4.89
Total 114.29+0.849 146.2249.309 351.97+11.86
Campesterol 59.36+0.175 76.03+7.863 177.04+7.36
Com silk Stigmasterol 175.0440.043 250.2445.190 343.97£20.4
B-Sitosterol 313.56+0.336 325.22+12.566 484.75+28.87
Total 547.96+0.395 651.50+18.636 1,005.76+56.63

The values indicate the meantS.D. of triplicate.
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Fig. 1. Changes of phytosterol content in (A) leaves+stems (B) leaves and (C) stems

sowing of Kwangpyeongok.

sitosterol<> % phytosterol T tH| F 44.2~492%% 714} &
< phytosterol /J4-0] It} £719] phytosterol Hg-2 43U 0]
187.7 mg/100 go] Q1T ©]3 5020] 274.7 mg/100 g & H ]
g2 H 31l 1060 184.1 mg/100 go] it E7] A= B-
sitosterolo] Q. AHo] o, 43} &7]9] ZF phytosterol T+

2 2 Ajolg Holx] Ytk St ez 70
ool Azt 2719] Ao W E4 Ago] Az,

T1H 2= phytosterol o] 64U 0]| 714 =931 o]F 7h4StH
STt A48 Z71HE oL 80 ol Fol o] FoHEA
o] dMgstlon g UNkA]l S ol A4 A171<Q1 70d A

7k AR 584172 AZEE| AT 841718 phytosterol

ShF |slo] sk 12 EEHE, ARG, oFA7E
5 9T 24 Ba¥ Aoz YzEn
Phytosterol> 2} A1E0] dg] §Eo] A& steroid
dleoholit o] BARA A% £5 9 ol 231 7189
5ol Wt ggo] & AlolE WE AtH(Jung 5 2012). &

7159] phytosterol & TFS 265.14 mg/100 golH, B-
227.61 mg/100 g, campesterol> 23.67 mg/100 g,
13.85 mg/100 go]ATh(Lee 5 2014). T|7-5-of A

sitosterol->

stigmasterol=-

43d 50d 57d 64d 78d 85d 106d

Day after sowing (days)

43d 50d 57d 64d 78d 85d 106d

Day after sowing (days)

according to growth period after

I B-sitosterol o] 7H4; =3k 9.1, campesterol, stigmasterol
o] 3FF wor FFEHA Atk EH I EJUTH(Reshma
2008; Kim & Lee, 2009; Derakhshan-Honarparvar - 2010)
T AT E7]00A phytosterol -2 L ZHT

©
2
=

= x—]oqx]u]- L5 243 &HtE 9o Aﬂ/\]—%
& 2ol FF 54 U3t 2715 0183 7154 AAEL
Vs Aoz AZE
5. S5 BAEO| JIS é*.—E— SHASIEMZIO| AT
B doln BT 944 AR 754 R 5

HE, $58E o], &34t & phytosterol $HFI} DPPH,
ABTS A wko] Al S Lobi 9tth(Table 5). Ku

52009y &5 9] St olE W Wy E47
FAsHEg 9] Al S £41% 23 DPPHE tH= ABTS7}
FHAQI FAies= Brletet At &7 ol
Husigith & AfolAE S FAREO] ABTS gH4italet
ol & Zs FH(=0.897, p<0.05)T F(HFTES BA
O} o] Q]o] phytosterol, FEZ & Hl =3 =4 52 A4St
DI =2 FHAE BolA] sttt S50 =9

O

re

Table S. Correlation coefficient between the contents of functional substances and antioxidant effects by ABTS, DPPH

assay
Parameters Total polyphenol Total flavonoid Total phytosterol Total phenolic acid DPPH ABTS
Total polyphenol 1.000
Total flavonoid 0.758 1.000
Total phytosterol 0.040 0.491 1.000
Total phenolic acid 0.012 -0.172 -0.461 1.000
DPPH 0.299 0.508 0.729 0.166 1.000
ABTS 0.897" 0.717 0.126 -0.114 0.386 1.000

*p<0.05.
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FE|ET Bk oS Yot GUSITH JTHS
KuA Av}e} o] DPPHELH ABTS®} 21X 5H3iTHTable 2).

Q0o U #=
B AL S4d FARS J5 A EAY o] 8
H5e Foti] I N2ARE FRIADA 55 F

A} 53 7 2R 955 9, 7], 4%, £ 59 7]
4 24T PAALHE TARNAE. 754 BARE S
o] EBA B 59 1 phytosterol®] T3F WMol
S5 QU 271014 AR7IIEE RSO, 2% 4
S5t S 2AHE 298 phytosierol, $E T, 5B
Hiolt, Al 3tef O A51EAS B9 2
W 2EZalH Lo oFF 9 SRARSlE A EAIH TS
. 3131 S 27171 B0, ABTS HUSLHE 54
% 901 P w9 955 AKA7 e 244 Ut
£7191419] phytosterol THL 15 F 643} 502] 77
261.4, 274.7 mg/100 g & 7} =9F O™ B-sitosterolo] 149.2
2} 138.7 mg/100 g 2 7} T2 phytosterol AJE0] Tt &
HEAE e EojoA 7P £9ko ™ p-coumaric acide}t
ferulic acid7} /4201t A £7] o9 o4 £
8 phytosterol FFS 1% F ALV} ATASE 2715}
Fom F F 1060 &3t <=4 29 phytosterol T
72 o, X9, T4, A 7], &Y soE =oH,
phytosterol -4 A& 2 B-sitosterolo| 7} Wokal T2 07
stigmasterol, campesterolo] 8 AJEo|3it} E 14T} 7]
5B e PAsiR0] BARG S4g 5ot T 2
REolH Bgron], T4 uge Rejo] vzt gkt 94
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