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Abstract

This study was carried out to investigate the effect of particle size of naked oat flour (NOF) on physicochemical
property and antioxidant activity. The NOF was passed through 250 ym and 160 pm size sieves to obtain three
fractions (fraction A: 250 pm or more, fraction B: 160-250 ym, and fraction C: 160 um or less). Moisture, crude
protein, crude fat, and crude ash contents of NOF were 8.4, 15.7, 10.0, and 1.8%, respectively, and these contents
were increased as the particle size of NOF decreased. The mineral and free amino acid contents of NOF also
had a similar tendency. The contents of total starch, amylose, starch damage, total dietary fiber, B-glucan, total
phenolics, and flavonoids in NOF were 56.4%, 21.4%, 11.7%, 11.0%, 4.7%, 237.8 ng/g and 90.9 ng/g, respectively.
As the particle size of NOF decreased, total starch, amylose, and starch damage contents increased, whereas total
dietary fiber, B-glucan, total phenolic and flavonoid contents decreased. Also, three antioxidant activities of NOF
were closely correlated with their total phenolics and flavonoids contents, showing high correlation coefficient values

(R’=0.87 and 0.81, respectively).
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B AT AMSS BT = AE FFelA AaE 2%
FE5S 7Y FEFEC] 2% HEE 9Fx5
SAt}. gallic acid, catechin, Folin-Ciocalteau reagent, butylated
hydroxytoluene(BHT), 2,2-Diphenyl-1-picrylhydrazyl(DPPH),
2,2-azinobis(3-ethylenebenzothiozoline-6-sulfonic
acid)(ABTS), glucose, maltose, fructose, rice starch G-
Sigma-AldrichAK(St. Louis, MO, USA)°l| A 3} om,
1 5ol A|9HE-2 analytical gradeE T3t AHE-3FSI T

A7zl HE X FE2Y M=

A& A 2] (control) 1 kg2 roll 7FA©] 0 mm=z Z4¥
A &7](Single type stainless roller, Shinpoong Eng. Ltd.,
Gwangju, Korea) = 33] #4|te] &gs}staict Al&d &
A7 7FE= 250 ime} 160 ime] =" (Daihan Scientific
Co., Ltd., Seoul, Korea) 2 A& 3}o] 250 ym ©]/d(fraction
A), 160-250 pm(fraction B) 2 160 um ©|3}(fraction C)2]
37he) Fog Bk

FZNL AR 2 goll 70% ethanol 20 mLE 3 7}3}e]
g2l A 3R FE7 Fof] 4] (16,150 xg, 10)3}
of S dv A= 33 vbESih e o7
(Whatman No.4, GE Healthcare Bio-Sciences AB, Uppsala,
Sweden) 9} 7H3HE5(400)E - 10 mLE 4J-8-5to] it}
g o] A RRE AHESISITH

AuryE 9 27" By
UG S AOAC(15) WS o] &3] e %

ArdAzY, 238 A3 e, A -S Soxhletd],
Z-chil S Micro-Kjeldahl'd .2 =4 3}9]ch.

A e AFA P10 SETh AR
. F4 2 mLe} nitric acid 8 mLE 718l 5413
slgt of| SHTE A8l 20 mLE 85 &5 4
A5 2 A83l3ATh K, Ca, Fe, Na, Mg, Mn, Zn % Cu=
ICP@IiCAP6500, Thermo elemental Ltd., Cambridge, England)
2 BAsiglon, B4 %2718 RF powerZ} 1,150 W, flush
pump rate= 50 rpm, nebulizer gas flow= 0.5 L/min %
coolant gas flow= 12 L/min®] )t}

™

wejotol =4t EEk 24

fr2jobu] =2t 2 Spacknan 5(17)9] WS o] 83}
o] 233t AR 1 g0l 70% ethanol 30 mLE % 7}k
Z531 A2](30C, 308) e Fof] U4E2](5,000 rpm, 10%)
slo] dede e S 33 RHESIGIT) e A
oJ 23k Foll 40°CollA ZHehs5ste] 70% ethanols ¢473]
A AR o] Z1xE] 0.2 M lithium citrate buffer(pH
22) 9% kel 5 mLE F83 Fol 022 um
membrane filter(Chrom Tech, Inc., Apple Valley, MN, USA)
2 3}3}e] Automatic amino acid analyzer(S4300, Sykam
Co., Eresing, Germany) 2 =73 3} t}. #41%2712 column
< lithium filter(4.6x100 mm)”} -2 cation separation
lithium(4.6x150 mm), detector= UV-Vis(440 nm-570 nm),
buffer 7<5-2 0.45 mL/min, ninhydrin 42 0.25 mL/min,
injection volume-> 100 pL°]%!t}. Buffere] 2442 A(pH
2.85, lithium citrate 1.41%+citric acid 0.7%+methanol
5%+HCI 0.9%)+B(pH 4.20, lithium cirtate 1.41%+citric acid
0.7%+HCI 0.6%)+C(pH 3.30, lithium citrate 1.88%+lithium
chloride 5.07%+HCI 1%)°] At}

El

EteslE 24

% # H(total starch) &2 Megazyme total starch assay
kit(Megazyme Pty., Ltd., Wicklow, Ireland)E ©]-&3}<]
McCleary 5(18)¢] WHo = =43t

op 22 k2 Williams 5(19)2] WH S 383}
23T} Al 400 mgS 05 N KOH &< 10 mLol] F-ARA
71 ol SHFE H7ste] 100 mLE 3 -&-35tt) 84
4 10 mLell 0.1 N HCI 5 mL, iodine &< 05 mL %! S/5E&
A7¥ste] 50 mLE -8ttt A-2ellA 20 Bt W] g
% 680 nm(UV-1650PC, Shimadzu Co., Kyoto, Japan)©l| A

SHE=E =3H o, EFEEA L rice starchES AFE-3F

e
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=
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$=/37 B-(damaged starch) g#-2 Boyaci 5(20)2]
o] g3tk A& 9 goll a-amylase £9(277.8 U/mL)
mLE 7HE ol 30| #8324 2583 w317
o] Hkg-olel] 3,68 N H,SO; 3 mL2} 12% sodium tungstate
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2 mLE F7betd 283F BX|A1Z] Fol o F(Whatman
No.4)3t ). 2 G =A(PAL-1, Atago Co., Ltd., Tokyo,
Japan)Z o] ¥ 9] °BrixE =% 3lo] AELENEE AL=3
Fof| o]5 F HAE ol Ut AR FES

A E S,

(Bz—Bl)XV «
M

B, : a7t H7HEA] @2 o19e] “Brix

B, : E47F H71E A8 oAl °Brix

M : Al FA(g)

vV &9 F3(50 mL)

F: ¥3 34(1.64)

Degree of damaged starch(%)=

Z 2]o]d f(total dietary fiber) Tk 2o F 48
kit(TDF 100A, Sigma Chemical Co., St, Louis, Mo, USA)E&
AHg-3te] Prosky S22 WHo =z 33819

B-Glucan &2 Megazyme [-glucan assay kit(Megazyme
Pty., Ltd.)E ©]83}>] McCleary$} Glennie-Holmes(22)2]
PHoR 2339

F2l9 SH(free sugar)S Cho 5(23)¢] WMoz =33}
ek AR 1 goll 70% methanol 10 mLS 3 7}8lo] microwaving
extractorMMARS Xitraction, CEM Co., NC, USA)ZS A}-&-3}o]
80TColM 603t & Fofl AA4lR2](10,767 xg, 10%)3}
of JFE Pt Ay S 33 MHAG FE e A
gt Tof 30 mLE 383} 21, o] 022 ym membrane
filter2 <] ¥}5}e] HPLC system(NS-2004GP, Futecs Co.,
Daejeon, Korea)o.2 =33}t 42712 columne
Asahipak NH2P-504E column(4.6x250 mm, Showa Denko
Co., Kanagawa, Japan), detector= ELSD detector(Model
2000, Softa Co., Brighton, CO, USA), mobile phase+
acetonitrile:water=75:25 (v/v), flow rate= 1.0 L/min, column
oven®| &%=+ 357, injection volume 100 pLe]Ath
HPLCel| ©JaliA] Zejd 7} frejde] e P xdolA
2435 15529 peak W2 2] H] &3} retention times
Hlwate] FA s o EFE4H 2+ glucose, maltose 2
fructose S AH-8-5F T}

A

o
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A9 248 Metcalfe 5(24)2] WHH S o] -&3lo] =2
< methyl esterd} A17] Foll Z3I1Th AR 10 goll diethyl
ether 100 mLE &7}l soxhlet FEH o 2 2k 10A] 7
Bk FEI Fol| Ao TRSE WISt 29 2|2
diethyl ether T2 T2]3tAth 2] ¥ diethyl ether -8
T2 N@,S0,2 A 7bsle] BHd T o] Bix] 2 o] Bhetby]
o} o] oJpalS- 40T A 7 ES3te] diethyl etherE Al
A M-S AL FHA R 2 ARSI FET A1 A

)

02 gell 0.5 N NaOH/methanol 5 mLE ¥ 3L 10827t 58]
A ZFrEsl Al AT o171l 14% BFsmethanol 5 mLE 347}
stal 23-7F 71E 3ked methyl esters}et -, n-hexane &2 5=
=3 ALt B85 gas chromatography system(GC,
6890N, Agilent Technologies, Santa Clara, CA, USA)2. =
27339t} columne 100 mx0.25 mm LD.(film thickness
020 pm)®] SP-2560 capillary column(Supelco, Inc.,
Bellefonte, PA, USA), detector+= FID, carrier gas= N, flow
ratex= 1 mL/min, injection volume 10 uL ©]%1t}. Column
o] Z7]%+ 140TCo| AL 587 FA1E th 4 C/minz
240C7H] &5 FSAA 2283 741812 ™ column
9] injector} detector®] === 260Co| AT} GCol| 23l A]
229 Z} A4t methyl esterE peak HAH| 2 Al4lslo]
Z} 2ke] 24481 E Fokdth ZF A4 peak A2
TURUAA EAS ETAIAE methyl ester mixture
(supelco 37 comp FAME Mix 10 mg/mL in CH,Cl)%}
retention time-S Hlw3le] T3}t

bl
Am

Ao 0

24
217 (SP-80, Tokyo Denshoku, Tokyo, Japan)E
2] 7429 L(E %), a3 A ®), b(F =) #<
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542 A8 35 goll S/ 25 mLE H7hsta &
&3tsle] RVA(RVA-4, Newport Scientific Pty., Ltd.,
Warriewood, Australia)Z =333 TE &% S 22+
0-1.0%o A 50T FAl, 1.0-4.8%)x 95C7}A] 714,
4.8-7.3%04 95T FA], 7.3-11.01% A 50C7HA ¥z}
2 11.01-12.05%-14 50CE A8ttt 53548 Hn
A, AR E, HFAE, e 9 A =2 Yeh]
Atk A Ee HuAEANA HAHEE W Fo =, X

HAee ATHEdA AARES W go= s3ih

i

0%

MEt 42 H ENE B3Y 24
Total phenolic ¥F=(total phenolic content, TPC)<
Dewanto 5-(25)¢] W< ©]&stth. F5& 0.1 mLo
Folin-ciocalteu’s phenol reagent 5 mLE 3 7}3le] 17 ¥t
SAIZ ol 5% Na,COs 3 mLE 7Ishsith ehaelA
1712 E<F WH-g-A1# 765 nm(UV-1650PC, Shimadzu Co.,
Kyoto, Japan)ol| X SH =& SH3Id o, a-ELZ =
gallic acid& A}-8-5}Ath

Total flavonoid 3% (total flavonoid content, TFC)-2 Jia
526)2] WS o] &3 th F25 500 uLoll 5% NaNO,
75 W& FH7Feted 5E3F WEgAIZl o 10% AICL 150
LS 718k th 1 M NaOH 0.5 mL9} 5/ 275 LS
2718l 510 nmel| M FHEE SHs9lon, BFEER
£ cateching AF&-3}3Th
DPPH radical assay: Williams 5(27)9] %S W3 s}
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. A1 100 yLell 100 M DPPHE-9] 2 mLZ
oA 2027 WHEAIZ] Foll 515 nmoll A 5%
=48} 21, DPPH radical £271%2 th&9] 4oz

B\
o,
ol
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DPPH radical scavenging activity(%)=

absorbance of control-absorbance of sample
absorbance of control

%100

ABTS radical assay Arts 5(28)2] H'H S o] &3}
231t} Al 30 uLoll ABTS radical €9 3 mLE H7}
o] oA 627t RESAIZL Foll 734 nmollA] FREE
=351 2, ABTS radical 27 %S thao] 2log A=
sto] YERY AT

EY

I

ABTS radical cation scavenging activity(%)=

absorbance of control-absorbance of sample
absorbance of control

%100

Reducing power+ Oyaizu(29)2] WH-S o] &3}t A
F 1 mLol 0.2 M phosphate buffer(pH 6.6) 2.5 mL$} 1%
K3Fe(CN)s 2.5 mLE 3 7}sto] 50Tl A 2027t BH3AI A
t}. o] ¥h-g-dof| 10% trichloroacetic acid 2.5 mLE % 7}5}
A E2N(6,460 xg, 108)F Fol| F5H= FHsk3leh of
&5 5 mLell S 5 mLok 0.1% FeCl 1 mLE 3715t
700 nmo| A FBEE S8k o, 2T 2= ascorbic

I
b AP 33] vk dPste] I IS SAS
3 2 13(SAS Institute, Cary, NC, USA)S o] -&-&}o] ¢t
I FERAE YEATH30). 2t A8t oA
p<0.05 94 one way ANOVAZ FAHEAFE Fo
Duncan’s multiple range test= Y| w3} om 272 o] &
Aksh AT gatksl &4 o] A3Hd-S Pearson FTHEA &
o] -8-3+ T3] #-2 (simple regression analysis)< A A] 5}

o] Blastsih

21 k-

4a

H 27|14 d|w

A 9 F71d 3] 412 3= Table 13 2tk
AR MR GRS T8, 2ad, 22
2 23| ko] 7V} 84%, 15.7%, 100% 2 1.8% % F12)
o] dnbdt FellA zehlA gheko] 7P Ewokvhe At}
FARIR o 2 FEo] e dho] 129%2H= 4
FET tha = YERTH31,32). 3, A7 Ee] Fa
F714e K 311.0 mg%, Mg 132.7 mg% 2 Ca 65.5 mg%=
% $712(529.9 mg%)2] 96.1%°l 35+ 2™, Fe, Na,
Mn, Zn, ¥ Cu 53 2& F71d< v#F ghsta e
Aoz Uyt o= FAgle F8 Fr|Ho] K(468.1
mg%), Mg(185.6 mg%), Ca(165.5 mg%) <=°] 2t Zz}s}

Table 1. Proximate and mineral composition of naked oat flours according to different particle sizes

Fractions of control

Components Control Fraction A Fraction B Fraction C
(>250 1m) (160-250 11m) (<160 1im)

Moisture (%) 840,07 8902 9.2+0.1° 9.6+0.0°
Crude protein (%) 15.7+0.3° 16.6+0.0° 158+02" 146+0.1°
Crude lipid (%) 100:0.2° 104+0.4° 9.8:04" 9.6+0.1"
Crude ash (%) 1.8+0.0° 2040.1° 1.6+0.0° 14+0.0°
K 311.0£13° 317.340.1° 307.9:16° 246.8+0.8°

Ca 65.5+04° 65.4+0.2" 64.9+02" 50.9+04°

Fe 6.0+0.0° 62+0.0° 6.3£0.0" 5.1:0.0°

Na 5740.0° 6.240.1° 5.6£0.0° 43400

Mineral (mg%) Mg 132.7+0.6° 133.7+08" 133.7:0.6" 102203
Mn 5.6+0.0° 5.600" 5.6£0.0° 47+00°

In 28+0.0" 2.8+0.0° 3.1:00" 2.5+0.0°

Cu 0.5£0.0° 0.50.0° 09:0.0" 0.7+0.0°

Total 5299:24° 5378:13" 5280£2.5" 4172:16°

Values are meantSD (n=3). Means with different superscript small letters in the same row are significantly different by Duncan’s multiple test (p<0.05).
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et 21D, FIEL o Bol FHEkn 7] MBI, JEd
Y= e o] 899.6%, ZHWA0] 14.6-166%, 23] BIHTHY Fol Al AT o] F AFo] HagoR
o] 1.420%, F71280] 4172-537.8 mg%= U&7}t Zobd W s} AoldirE zrhma zAd 232 8 B)a
F% SRS o0 zeA, 2A, 23R 2 gheo] 7Ad vk ope} mHAo] Yold 2YY &
1A G gasiglty ol A AEbrane] Wf  F710 EAlske SRS Bo] FHdle] Fo] Fldke
(endosperm) .t} Zehel Zx|H} 3| E @ A S0 Aoz =AE}

Table 2. Free amino acid composition of naked oat flours according to different particle sizes

Fractions of control

Componentsl) Control

Fraction A Fraction B Fraction C
(>250 um) (160-250 um) (<160 1im)
Threonine 424067 35+0.0° 42+0.6° 35:0.0°
Valine 0303 ND? 0.5:0.0° 0.5+0.0°
Methionine 38+03° 4,0+0.0° 31408 18+0.3°
Tsoleucine 2040.5° 1.540.0° 38428 6.8+0.3"
EAA Leucine 40:0.5° 3540.0° 5320 7.0:0.5°
(mg?%) Phenylalanine 86:1.9° 10.8£0.3° 80:0.9" 8.8+0.3"
Histidine 122436" 8.040.0° 11.6+4.4° 6.310.3°
Tryptophan 0.5:0.0" 0.540.0° 0.540.0° 0.540.0°
Lysine 35400° 3540.0° 3.540.0° 3.540.0°
Total 39,1435 35303 40306" 385415
Phophoserine 37+03" 4.0£0.0" 3.80.6" 4303
Phosphoethanol ND ND ND ND
Taurine ND ND ND ND
Aspartic acid 34.0£13° 21005 34.2+10° 215400
Serine 10.6+4.6® 53403 11.9+2.5° 88403
Asparagine 50418" 3.040.0° 43425" 1.50.0°
Glutamic acid 53.8+7.0° 46303 56.7+1.4° 57.0£0.5°
a-Aminoadipic acid ND ND 12822 380+0.5"
Glycine 6.7+14° 5.0:0.0° 6.8+1.0° 53+0.3"
Alanine 38,872 19.00.5° 383:8.0° 17.3:03°
gfg% Citrulline 3833 ND 38433 ND
a-Aminobutyric acid 255430 22.0+0.5° 18.3+5.4° 0.803"
Cystine 583+0.4" 58.8+0.3" 49.744.4° 32.8+0.3
Tyrosine 54106 73:03" 3.8£02° 2.5400"
[3-Alanine 6305 15.0+0.0° 13+02° ND
B-Aminoisobutyric acid 538463 118.8+0.3" 20.1£2.2° 17303
y-Aminobutyric acid 27.8+10° 29.0+0.0° 18.9+4.2° 2.5+0,0°
Carnosine 43+09° 10.00.0° 19.0£03° 53.8403°
Orithine 050.0° 0.50.0° 0.7£0.3" 10+0.0°
Ammonia 37419° 1.5+0.0° 39417 20400°
Total 34194113 366.3+2.3" 308.3+4.5° 266.02.5°
Total free amino acid content 381.0+18.3° 401.5+2.5° 348.6+34.8° 304.5+4.0°

EAA and NEAA are an abbreviation for essential amino acid and non essential amino acid, respectively.
alues are meanSD (n=3). Means with different superscript small letters in the same row are significantly different by Duncan’s multiple test (p<0.05).
IND is an abbreviation for not detected.
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wa/jotn| =t B3 vl

frefobn| it kel AT Table 29 2kt
o] frElotm| Al 2A L F&2 H|Z4=oln] .=2Hnon essential
amino acid, NEAA) 2.2 o] Fojz] glomn|, doln|it
(essential amino acid, NAA) &2 & f-g|ofn] =4k
103%%1 39.1 mg%= YEIRTE F8 frejobn| ik
NEAA Fo|A = glutamic acid(53.8 mg%), cystine(58.3
mg%), 3-aminoisobutyric acid(53.8 mg%) 5°] 21, EAA
Zol| 4| = phenylalanine(8.6 mg%)} histidine(12.2 mg%)©]
ATk EAAE QIAA A=A AV BT e A
gigo] agko]7] wiitol] 5219 HHE Bol] 53 B
= Fdler st &, E, B 53 2 FREU=
Fle]oll $HrE oAt ko] w2 N o2} 7
= Aol 753 lysine $Fo] Eoba AS T2 07 dh=
FEllAl A eith3,34).
JEHEZ = =7t 7 Z2 fraction C(304.5 mg%)7t
A=7} 71 2 fraction A@401.5 mg%)E Tt Z fr2lohr] =
Ab FheFol 242% ihaste] ekl o] Aol fralsieith
|& fraction AdA 7P =& =& YeEddE B
-aminoisobutyric acid g@°] 118.8 mg%lA 17.3 mg% =
a3k Aol FH Yolo 2 A Eh 3 fraction A
U] 27 2.t} methionine, phenylalanine, histidine 53} Z-2
frelopr] gt gheo] Eoba] ArEo] it ETh o gt
ko] =tvhe Aol frAFeFItH4,33). L2i Ut isoleucine,
glutamic acid, carnosine 52} 22 Y of| Ak =7}
Aol 5 Fheko] Ftste] thE S Ko7k st

—

o

[e]

= 1= = (o)
b AR, F ol

B-glucan ¥ Z freld kol 42 56.4%, 21.4%, 11.7%,

11.0%, 4.7% 2 2,555.3 mg% &, o|5 & A&3teko] 714
= Vet o= A9 diEgEre] 59.8-61.5%°]H
0] 21.3%7F o 2 AR FAE A Utk 7|EY 4
TAZe} FARSFATH35,36). =3 & 4]0 f-9} B-glucan
sheko 747}t 10.3-13.1% 9} 4.7-4.9%0 2k Aatete G4}
B3I TH6,11,32,37). $HH Agle f2ld 242 glucose
(1,340 mg%)<} maltose(1,360 mg%)7} fructose(560 mg%)X.
o} ®o] diEoldtte Aot FABAE3L).

JrHas 2 AR ofdgx W EAH R Feko]
fraction A9 217} 53.6% 19.2% 2 10.1%, fraction CollA]
ZY7} 61.6%, 253% 2 155% % Y=} Zold 42 Z716
Aok &, ®He] g, A e FRE VAR E Az
37] 98 A AR AES s Hed), o] w XUk
w20 A E(native starch)o] A= WA Jd=e= 2t
ol fz} FAl e Ao R M| ¥} nlAthEd
T%2] £33 H(damaged starch) 0.2 A 3HE TH38). W3,
AL A T2 548 ARG AEEsa
Pk sty Soll A 93-S B =] 7k
< HX7] Wl H83te 7FgAFe Bte
£ st Aol wi$- FLa3kth39). §hH e
Rz 275e & 2old#9 Bglucan] HaF
L fraction ASA 22} 15.4% %} 5.2%, fraction CollA 242t
92%9} 4.0% % =7} FolAa2 7haslo] ARoLt A
B3l #d dE ARSI 229 £ B = T2 A
S Btk ol Ay R 204 f29} Bglucan
o] AEH} Ado| Fete] FL Al Hol
Hg] 2 452 2] wjEo® Fahdckis).

o

=4
=
=]
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o

A
:

R T OV Y
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bl ot
o
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Mo oot 2

X|ehdh =M Hjw

A A 249 A= Table 49 2t} thxT1o F4
A Ake- LA Al Fol| A= palmitic acid(15.4%)°] 2
w, BF 3R] 2o M= oleic acid(47.7%)<} linoleic

Table 3. Carbohydrate composition of naked oat flours according to different particle sizes

Fractions of control

Control

Components Fraction A Fraction B Fraction C
(>250 1m) (160-250 1im) (<160 ym)
Total starch (%) 56.4+04" 53.640.4° 58.5+0.2" 61.6+0.6'
Amylose (%) 214403 19.2+0.5° 236403 25340.1°
Starch damage (%) 11.740.4° 10.10.0" 13.002° 15.5£0.4"
Total dietary fiber (%) 11.0£0.5° 15404 12.5:03° 9.2+0.1¢
B-Glucan (%) 47+0.1° 52+02" 43+0.0° 400,14
Glucose 1,231.5421.3° 1,740.4+37.4° 845.7+12.4° 6452+17.8°

Fructose 4782+112° 6744425.1° 354.5+18.2° 300.1+12.7°

Free sugar (mg%) ) . . d
Maltose 845.6+10.6 1004.336.2 73824148 568.6:20.1

Total 2,5553+43.1° 3419.1498.7 1,938.4+45.4° 1,513.9+50.6°

"Values are meantSD (n=3). Means with different superscript small letters in the same row are significantly different by Duncan’s multiple test (p<0.05).
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Table 4. Fatty acid composition of naked oat flours according to different particle sizes

Components Control

Fractions of control

Fraction A Fraction B Fraction C
(>250 1m) (160-250 im) (<160 1m)

Myristic acid (C14:0) 02+0.0? 02+0.0° 030.0° 04+0.0°

Palmitic acid (C16:0) 154+0.1 155421 155402 154423

Iyl

SF%A) Stearic acid (C18:0) 20400 19403 21400 20404
Arachidic acid (C20:0) 0240.0° 0.240.0° 0.3:00° 04200"

Total 17.8402 17.7418 182403 182+2.7

Oleic acid (C18:1) 477:06 469466 47.1:04 475+77

Linoleic aicd (C18:2) 327405 33.6+4.7 32940.1 32.845.0

U(sqf)A Eicosenoic acid(C20:1) 1.0£00" 08:0.1" 09:00" 08:00°
Linolenic acid (C18:3) 0.80.0 10+0.3 09400 0.840.0

Total 822402 823418 81.820.3 81.842.7

USFA and USFA are an abbreviation for saturated fatty acid and unsaturated fatty acids, respectively.
Values are meantSD (n=3). Means with different superscript small letters in the same row are significantly different by Duncan’s multiple test (p<0.05).

INS, not significant at p=0.05.

acid(32.7%)°1 Atk o= AT ] A AR EsA4E T
B ¥R uAto] o F9o x|Hhako] palmitic acid, oleic
acid, linoleic acid S°l2l= 239} FASFI tH(31,40).
A2 3R HMAto] 17.7-18.2%, B E 314 HHAto]
81.8-823% = FrAFel on, F o A Hate] AT Z xlo]
£ HolA] &3itt. o]e} o] Ak 2/do] URMIE, 7]
eHskE Sy 9] i E Aol
A7t A kel ko

[
f
o
>
&2

Ir
PR
o M
re

=28 §4 H|w

224 EA A7 Table 59 2} tixTe] Ale
L #e] 753, a &2 b gkol 47 037 1312 7]Eof| B
A 7b7e] ME86.3, 0.6 2 88)HTH LT a 7k Sl
YeRgou b gk = Yl Th4l). S35 H A
%7} 263.8 RVU, HAHE7} 155.6 RVU, 183l HEHE
7} 399.3 RVU©| T} £3] 95T 50C=E W§ztahHA
Ul X =7 2437 RVUE 3.38k9 A8 A&7}t
T43] F7Fhe =3td/de] #AEHA =, o= 7]
opd 2~ ghafo] 214% 2= EAS W3 Joz 44
th4l).

UEHEZ =L, a D b ko] fraction AoA 747, 0.1 2

i e

Table 5. Physical property of naked oat flours according to different particle sizes

Fractions of control

Physical property Control Fraction A Fraction B Fraction C

(>250 1m) (160-250 1im) (<160 ym)

L 7532017 74.7:00" 75.8+02° 77.8£0.0"

Hunter’s value a 0.3£00° 0.1£0.1" 02£0.0° 06£0.1°
b 13.120.1° 12.840.1° 12.70.0° 12.1:0.0°

Peak viscosity (RVU) 263.8+1.3° 2522431 3015+2.1° 3114+1.8"

Trough (RVU) 155.6£1.5" 1435423 1235+02° 124.0+02°

Pasting propertyz) Final viscosity (RVU) 399.3+1.2° 3248420 463.0£09° 490.0+4.3"
Break down (RVU) 108.1+0.3° 108.7:0.8° 179.3:0.8° 187.0+1.0°

Setback (RVU) 437827 181303 340.8:2.3" 365.5£3.6'

"Values are meantSD (n=3). Means with different superscript small letters in the

same row are significantly different by Duncan’s multiple test (p<0.05).

Break down value is a difference between peak viscosity and trough, setback value is a difference between final viscosity and trough.
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12.8°]%1 1L, fraction CollA] 77.8, -0.6 ¥ 12.1% UEI}A
U&7t Zold 5 L ghe &% S71sll o as%t b 4k
/\_—{:_ 71/\ o]_oﬂr/]. O]L :H;q_/] 011:7]_ Z]—o]-?ﬂ/"i tn-o]_;q
b= 23}t FARIATH42). 3 38549 A5, 4=

7} A4S HuHE(2522-311.4 RVU), A%@E
(324.8-490.8 RVU), 733} =(108.7-187.0 RVU) & x| ¥kA
%(181.3-365.5 RVU)7} <718kl =H, o= Y=} 2ol
T5 A3 amylose FFe F7HE H=7F S7F6l7]
yEo s FFET A dEo] e JFdwe =4
A7 B84 544 93¢ e 2349 FARIA T

fots) &t H|m

B ksl 2A4J ] A3 Table 63 7“‘%
) Z2To] TPCS}F TECE 217} 237.8 1ig/g2t 909 pg/ge] 310
™, o]= F2]e] TPC7} 239-662 ng/gel ekl Hagh 7]&e]
Ao} AL THA4,45). kst & ksl 2] o
2 37l(DPPH radical assay, ABTS radical cation assay %
reducing power)®] &4t} B E-X A 2 57.3%, 53.4%
2 02302 Uelton, olAte] daksl AL vitamin
E(totols), phytic acid, #1574 &}3& 3 22 thedst it
3t JEEC] SASH] o m AdETH46).

U=E 2= fraction A°|A] fraction CZ Y7} ol 4=
= TPCS} TRC= 712t 1.5v)9) 2.8v) #HAasslom, 7+ gt
8 PN E $A Aol B3, Tloje Al
o2 A&t A% A5 (correlation  determination
coefficient, R%) o] TPC7} 0.87 ©]4-S, TFC7} 0.81 ©] 4+
vehlel B2 488 S Btk olE Al sy 8%
ol AlzHo] Tl o] At e = EAehy] Wi
of wjfrithe A F2 SAst] 420 im ©]Fe] U=
7} 2 &4°] 420 um o|ste] & HT} TPCOt 3kt &/

538132 #2448 A75 (2017)

o] Ethe Abel GANIATHI2,14,47).

Ao Yol whe Gl 2P} 0|5
4 54 9 o 29 FUE IS Aew ven
A, A o) AABAF 4G Q2o WA 7
AzaThl 4Aesl HEES B9 ¢ 98 Ao 7l
Ao,

e wAe] 4ENY
= 2 A zste] o]59
ojstel 54 B aitst %*ée lﬂ atqich Aol =
5 2 247} 15.7%, 10.0% 2
LagolRon, Y5t ol olel g 1
14k v on|ient FollM =

cyst1ne(58.3 mg%), B-aminoisobutyric acid(53.8 mg%) -5,
Fgrolu] =2t S0l A= phenylalanine(8.6 mg%)3} histidine
(122 mg%)o] }\}\_1351 011::7], ;_(}o]_;d/\i ‘61—3]:0 71—/\o]_oi

T} = AR ofdg &AAE F 2ol B-glucan

92 % vﬂ‘” shaFo 7hzt 56.4%, 21.4%, 11.7%, 11.0%,
47% 2 2,5553 mg%el e, YEr} FoldfE F AR,
JEEERRRED %P%hf 723 WS % Aol g
S} B-glucan®] o2 7T A= L ko] 753, a
%&01 03 2 b glel 13.10]90v, Yt Robds
e SIS on ash b ke hokn) 22595 2
1H =7} 263.8 RVU, FAA %7} 1556 RVU 2 HZ2H =
7} 399.3 RVU°|2l o1, =7} Zotd = H a3 =9t
2R 5= Z718k9 Tk TPC, TFC 2 ﬁwﬁ} 4 (DPPH
radlcal assay, ABTS radical cation assay %< reducmg power)
© 7}7} 237.8 pglg, 909 nglg, 57.3%, 53.4% 2 0.230]%.C.

Table 6. Total phenolic content, total flavonoid content, and antioxidant activity of naked oat flours according to different particle sizes

Control

Fractions of control

Components Praction A Praction B Praction C

(>250 1im) (160-250 1im) (<160 11m)

Total phenolic content” (1igfg) 2378:7.1" 281.3£14.7" 2175854 187.5+1.8'
Total flavonoid content” (11g/g) 90.9+6.9" 123340.8" 54.6£2.2° $5:17
DPPH radical assay (%) 57.3:04° 63.80.9" 543¢1.0° 49809
ABTS radical cation assay (%) 53408 552408 493107 424209°
Reducing power 0.230.00° 0.25£0.00° 0.21£0.00° 0.192001°

DPPH radical assay (%)
ABTS radical cation assay (%)
Reducing power

Regression
analysis

Y=0.150X,+21.694 (R*=0.99)
Y=0.134X,+19.024 (R*=0.87)
Y=0.006X,+0.076 (R*=0.97)

Y=0.158X,+43.947 (R*=0.94)
Y=0.141X:+39.058 (R*=0.81)
Y=0.007X,+0.168 (R*=0.98)

"Total phenolic content expressed as ug gallic acid equivalent per g.

Total flavonoid content expressed as g catechin equivalent per g.

=)

)
)
)

)

4

Xi, Xa, Y, and R represent total phenolic content, total flavonoid content, each antioxidant activity, and correlation coefficient, respectively.
Walues are meantSD (n=3). Means with different superscript small letters in the same row are significantly different by Duncan’s multiple test (p<0.05).
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H, Y=7t Aold s kst AR 3 kst S
stiTt. gk TPCeF TRCOl| gt 7 gitksl &de] 2
Z*(correlation determination coefficient, R%) #to] z+z} 0.
o]%47} 081 ooz et 3kl A gkl g4
B B
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