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Abstract
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This study was conducted to investigate the quality and antioxidant characteristics of rice porridge supplemented
with 3%, 6%, and 9% Aronia melanocarpa (aronia) powder. The moisture content of the porridge was 80.41-80.84%,
and no significant difference was observed between the control and porridge supplemented with 3-9% of aronia
powder. The sugar content of the porridge increased, but pH and viscosity of the porridge decreased as the aronia
content increased. Moreover, with respect to chromaticity determination, the L* and b* values decreased and the
a* value increased as the aronia content increased. Of note, the total polyphenol, flavonoid, and anthocyanin contents
also increased in the amount of aronia powder, compared to that in the control. The increase in the antioxidant
activity measured by DPPH and ABTS radical scavenging activities and reducing power comresponded to the increase
in the amount of aronia powder added as supplement. From the above results, the commercialization potential of
the aronia-added porridge is considered to be positive. However, from the viewpoint of the astringency of aronia
and the viscosity of the porridge, it is recommended that the content of aronia powder does not exceed 9% of

the ratio of rice to maintain the quality of the porridge.
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o, B0l Ueli F9] E5 o 2000] Fo] Hwl ek

ZO W WY, B, £ 50 FBS FARZ S0 BS (Lee 5 2002). H2of Fo| o)A, wel4] i FAAlo]
01 53 Fop HE WhsoR Wi o oA SE P /1o /I9E sl UASE o o A

1‘d _EOHH%?:] YrhKim E, 1998; Ko £, 2016; Shim
S 2020). 22 o A7F %%OIL IS AXHA L7807t

3 BolA 49p} 413 FHigo| 71 ¢ 7 Az £40] g
o, J2HY KHFA, g4, =914 21 o]f4] T2
2 o]&EF]o] Yth(Lee, 2013; Yoond} Hawer, 2008). = &

2L A HlFRo] WAL 51 gloH, &
7} SRk, THRt S
QIthKim £, 2017). A7o] digt &

of wzt Zo] ARNAE 71&9] FEHS
2)8h4] AEo| ZHslchy A theul yaf of, 8ol

A& ZEixo]=
N E5S AdEeR 7HE‘=_‘"}04 Tl
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L4, “EHHA, |, 5ol 59 FARE J7iete] I 2
715491 a3t ARl B4 Aol A7 EE A+
7} A= 1L It Kim and Kwak, 2011; Kim} Kim, 2007;
Kim &, 2017; Shim &, 2020).

otz Y oW Aronia melanocarpa)y= EorHg|717} YAl
o] &5k TEOE FA| FHY FFHE0] A4 Ho
A Z32 HE](King’s berry), Fi= A2 A4S w3l JQto
oS uff, A3 AJE5tal AZSH “Z(mouth-drying feeling)
wfjZof 32T H|2](black chokeberry)2t = St Kulling
5, 2008). ofZUHolk= thE A= Bls) EY A-3/do] 9
Skar A7t £19] 204171 B4 o] $HE] {9 A o= it
=9, U= 100 W Ao == S5, A5S
HIESE =] A A HoflA A=Al Qek(Jeon 5, 2018;
Kokotkiewicz 5, 2010).

ofZUolofl= thE H|g] 7ol s AHE AY5l= phe-
nolic acids, anthocyanins, flavonids, proanthocyanidins 5-2]
eEjgE o] ERalol ¥R A8T 52 Ugow 17
7Vi5g0] AZESATHWu 5, 2004), ofujobe Hg) @
ek AES] S oAt QB AT,
g UL, 8Tl APHE il Hheo] ol AR
o o], 228 ol BRel 58 2 o, B
A ol wzio] AR AL OIAol HYS Hol
7 BUERE oMk Ao YA YekBanjari 5,
2017; Kulling -5, 2008; Yamane 5, 2017; Sidor 5, 2019).

ol Ufolole QHEAONS: HRele] Eelul, el
o] 59| kst Ao] BRoiA, theet 2Aka) Al
S BT AUT 2lo] AulAEo] 2 Ak 4319t
7ol ofzlgo] itk mekA SIFolAE ofzujole HE
dolit s3eloz Azt Fof the s} SHelol &
22 Az, AL W OloRES] RS 0|81 9
HSidor &, 2019; Tsuda, 2012). FH AL o}ZUolE #
7Rt 4719, AHA|Al0|A, W, 7], ¥ F HUSRt AE=
o] /=1l Qi Hwang®} Hwang, 2015; Hwangi} Tai,
2014; Jang 5, 2018; Lee@} Choi, 2016; Park¥} Chung, 2014).

A Thefet 7154 Ams Arhstd Az o] &
4 B0 B AT Ao gLou, ofuolg WS}
of Az Zo] gt AT A9] o] 20i7] Qglek &
T gL o] EHe ofzujol BuL AAelo] £E
RAzslo] olsisty EAT WAks EAS 2ABIAT,

R

Mz L Ao

H HJTof| ARESE o2 YoNAronia melanocarpa, black
chokeberry)= 71% GArS] ofZYol Al s7lollA 2019
d 8] Rt AS FUste] W HushHA ARSSIIH:
A2 7371 o] HA] H7PHOIA S8Rt A2 wHollA
5} a1, AF(Sajo Haepyo, Incheon, Korea)2 A|HE-g- Lo
Slo] Aol ARE3}SItE Folin-Ciocalteu’s phenol reagent,
1,1'-diphenyl-2-picrylhydrazyl(DPPH), gallic acid, catechin
T} sodium phosphate monobasic< Sigma-Aldrich Chemical
Co.(St. Louis, MO, USA), 2,2'-azino-bis(3-cthylbenzothia-
zoline-6-sulfonic acid) diammonium salt(ABTS)+= Fluk(Hei-
delberg, Germany)ollA] U3t 1 9] F& o ilst &
32 5795171 I3l AR8RE A2S2 Sigma-Ardrich Chemical
Co.2} Juncei Chemical Co., Ltd.(Tokyo, Japan)ollA] 7-QI5}
of 1835t

OlZLjo} B2 L = A2

ol UHok= T2+ EollA] 7iEo] AlAtt & E71& AA
slo] &g of2YolE -80T oA B 2AIZ] Fof ZEAZRY]
(FDU-1200, EYELA, Tokyo, Japan)< o]-835}o] AX3}3t
SA7AzZH ofZYolE Edlit(Hanil, Seoul, Korea)of o]
oA 3E2E 330 2A 5A widfsto] s Atk

A AHAES AA SZ AXstal AB] TEBIHE
AARE 2 ot HE 52 13T o o2 Yo 22 A
S5 2t 9%7HA] H7Fsl= Zlo] gt Ao & A%53
o}, ou| A9 Aol we} Table 13} 22 HIEE 2 AR

Table 1. Formula for rice porridge containing different contents of aronia powder

Aronia powder (%)"

Ingredient
0 6 9
Rice (g) 200 194 188 182
Aronia powder (g) 0 6 12 18
Water (mL) 800 800 800 800
Salt (g) 2 2 2 2

DAronia powder (3, 6 and 9%) was added based on the total weight of porridge.
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Shoich WS 53] Ao 308 5 4T e Aol WA
308 59 2715 Wl thee] 9A]o] U 202 5 24
Stk et W] ofsujo}l Rakg
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o FolA 3%, vhxjalo] ool 287k BolA] g 2
Stk S He Lol 308 Bt Ad ¥ 2 B4
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Ao Ax3t Fo] IHHIEEAS AOAC(1995)2]
ol e} 2015 S8 TS ARKAZHMIOR 105C
oAl FsIe] G, RIE2 600C 3o =
245t} 2 E SRS semimicro-Kjeldh'H o &2 25
chlzl BA7)(Kjeltec 2400 AUT, Foss Tecator, Eden
Prairie, MN, USA)Z2 £4519111, AU Soxhlet &7
(Soxtec System HT 1043, Foss Tecator, Eden Prairie, MN,
USA)E ARE5}o] diethyl ether® &5t ATFslLt.

e

pH, 9= ¥ M= 2%

pHE= A& 5 gof| 10819] S/,E 9L, 223HE 0|85}
of 5 <t #EIRE Fof 13,500 xgoflA] 1027t AR
(Mega 17R, Hanil Co., Incheon, Korea) 5}it}. HAE2|sH
AlRY AeHE Folo] pH meter(420 Benchtop, Orion
Research, Beverly, MA, USA)Z pHE &435}9ch

P AZet Azl 2819 S/-E Fol Aok 22
o-Z ol-gste] 5& B9 FASFSIL 13,500 xgoflA] 1087t
ARG &, 5= FIoto] GA|(PR-201a, Atago Co.,
Tokyo, Japan)Z =745}9ch

AL AT A (Brookfield DV3T, Brookfield AMETEK,
Inc., Middleboro, MA, USA)E ARE5to] 4513t Alm
150 g& 87]0] 3] spindle No. 9& 20 rpm2] AL
wo] 102 7HH0R 287F HEAIA 2elsic

Hunter M &3
MEL AEE A 50 mme) 3 $719] 91 A
(Chrome Meter CR-300, Minolta, Tokyo, Japan)& AR&5}9]
(L, lightness), ZAM=(a, redness), A% (b, yellowness)
£ oItk B2 LK, a*, b* glo] 27} 97.10, +0.24,
+1.75Q1 WA FEuhe ARESIGIT
SEas, 2EaL0|E ¥ SOEAON B B4
SEYvEY St eo|E TS SASH] S8l A= 3
goll 4819] S74E 9l 40T oA SE Bt 220 AE
S Fof 13,500 xgoflA 1087F Y4 E](Mega 17R, Hanil
Coyslol A5ote Qo] % 382 Stk

Hr

FEE WS AU SER DT % 2BBOS
mL)9] 2 N Folin A[9F 0.5 mLE &Rt 5 387t A-20j|A]
HESAIZL &, 2% NasCO; 1.5 mLE d71%E F 241K 57t
Ao A HRSAIZTE HES-E2 microplate reader(Infinite
M200 Pro, Tecan Group Ltd., San Jose, CA, USA)S 0]-85
ol 760 nmoJA SB=E S ol e SETH
3 S1EES gallic acid2] FZTA(6.25-100 pg/mL)S o3}
o] & g gallic acid equivalent(GAE)Z HA|S}IAT}.

FTETE rolt FFF2 AAgt LR AT & FE=
1 mL2} 2% aluminium chloride methanolic solution 1 mLE

AN FB=E SH5IIH ol e SEHRE 0| o
T2 quercetin®] EZFE4(6.25-100 pg/mL)S o]-&slo] =
g3 quercetin equivalent(QE)Z LERHATE
FUARAPI e 4EY sE2 SN F F3E
100 pLol pH 1 2589 1,900 uL2 pH 4.5 A=-84 1,900
S 212t Brhsto] TUT F, 520 e 700 el HF
=2 248, ol Ajo] wek AR Lee 5, 2005)

Anthocyanin content (mg/100 g)

= (A x MW x DF x 1 x 1,000) / (¢ x 1)
A = (ODs30 nm - OD7 nm) of pH 1.0 - (ODs20 nm = OD700 1im)

of pH 4.5

MW (molecular weight of cyanidin-3-glucoside) = 449.2
DF (dilution factor)
¢ (cyanidin-3-glucoside molar absorptivity) = 26,900
1 = total volume (I mL)

DPPH 2iC|&# A7 s &3

of2yo} =2] DPPH gt]d 2752 Cheung 5(2003)
o] o g ZHolty. JH3t s R Mg & FEE
100 uLE 96-well plateo]] 217 0.2 mM DPPH 89 100 uL
£ A7 & 37CoA4 3087F HRSAIFTE Microplate
readerE ARESHY] 515 nmollA FFEE SAoIoh £9
DPPH it} AAEYL ol Ao 349 8% 2 o
Ysto] AEStAT.

DPPH |z 275 (%)
- (1 - AZIT) SRR FHE) x 100

ABTS 2lC|Z AHSs 24

ofZUo} 2] ABTS |z 27452 Re 5(1999)9] 1
HoZ =451tk 7.0 mM ABTSE} 2.45 mM potassium
persulfateS A 24417 Ao FAoA] ¥ESA[AH ABTS &
oS FAHAIX F 735 nmof|A G Fto] 0.17+0.030]
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YL E oere s 3]M5ta] ALRSIYIth A e 3|4
3t & 325 100 pLE 96-well plateo] Y1 SF=E Y=
ABTS €9 100 pLE H7I5t & 37T o)A 3087+ HRSA|Z
t}. Microplate readerE ARESH0] 732 nmojA S4EE &
3IIck. 59l ABTS Sl 274892 ol o] 24%
= S st ket

ABTS 02 A75(%)
= (1 - NEE7ILY] B34% / g ¥ 27179 335)
x 100

g &4

olZuo} Z2] -2 Oyaizu(1986) WP o & =453
O 4T SRR SR AR 222 | mLo] oA 22
(200 mM, pH 6.6) ¥ 1%9] potassium ferricyanide 1 mLE
A2 71 The- S0T2] 8404 2087 WESAIZT. o
710l 10% TCA €L 1 mL 7}5t0] 13,500 xgoflA] 1557+
LA & e A5 1 mLoj| 57 H ferric chloride
S 77} | mLA Z1oto] ST T 720 ol EYES =

st

o
i
J

SAEH

e Ailke 33] 9] tiet Bl (mean)=HEHA}
(SD)E UERfQitt. A Aato] izt SA A= SPSS soft-
ware package(Version 17.0, SPSS Inc., Chicago, IL, USA)Z
ol-gsto] Hatdt HFHAE WAL, ZF A 7H]
ool gt 52 ANOVAE o]-gsto] [Fo14dS eIt
3, p<0.05 ~°]|A] Duncan’s multiple range testS ©]-&3]
of EHsH%c

olz o} Bt 3RS gEleto] AR £9] 4F., 3]

{e

A

Hd £7 Ai}= Table 29 2t o2 Yo} %9 4=
F0. 80.41-80.84%2 TR} of2 Lo} BEEkS 3.9,
7HA| Z7Fsto] Azt FolA FjA Rl Apol7t WEEA] &
Ut I FFS of2 Yol BI-E H7IohA] 32t
A 0.15%%3L, of2uo} B gleFo| 3-6%71A] S71elol
e} 0.14-0.15%2 th2atat v of -§-2)4Q1 Zjol7t glgl
t}. of2 Yo} BT 9% H7fslo] A2t F9 32 0.24%
27V A UEH T 2eEEdL o2 Yol B Utk
A a1 ARt R4 0.34%= 7Y =94l ofZ Yo}
S A7Psto] AT FolA= 021-0.23%=E iR
s WA vehstout, of2 o} B ggo] wE Alol= §l
= A0E UBth 2t £5 Yl ot EolA
Azt S2RAA THE7] wizo] Wl v|sf ekl =t
(Lee 5, 2002). APAo] T2 o] EI=F2 AMES
= A=, 7H9AIRE 28 A, HRA Sl et A7t o
a1, ek 74.3-87.5%2] $EL U= AoE Hil(Jung 5,
2020; Lee 5, 2004)5taL Qlof & AFATR} FARE B3k
LR

SlANE)
ol N

pH, Bk ¥ ¥z =4

ol ol LT P Telslo] Az 9 pH, P °
QO] ZAATNE Table 32 2t} ok2vo} R W/IEE
gelato] Azat 22 phi ofzol gl Z71] ujet
B AT oKk 2, oo} Bk Hrle ok
AzS £9] pHE 5772 7F ¥9k, of2Yor EHg
3-9%71A] S7HAIZl w Al&gt 9] pHiz 5.720014] 4.98
THA] A4sskqie). otz Uol Bike] pHi= 3.86-4.06 2% AH|
A9 9 E=o] wh x}o]7} Q1. malic acid, citric acid,
quinic acid, isocitric acid®} Z=2> f7]4to] E3tE|o] it
(Jeon 5, 2018; Snebergrova 5, 2014). o}Zujo} B 3l=F
o] 7 Tk e pH g4 WS W Blg) oz
Yote] pH7} W7 wiiZoln, Ao A L of2Hoks &
7¥sto] Azt F71, ¥, A71H99] pHe= oF=Uol M7k
o] F7Igtoll w} pH7F AAsH= A o= Hilsto] 2 A

Table 2. Proximate analysis of rice porridge containing different contents of aronia powder

Aronia powder (%)

Measurement (%)

0 6 9
Moisture 80.41:1.09" 80.54+0.34° 80.600.24 80.84+0.41°
Ash 0.150.01° 0.14+0.02° 0.15+0.00° 0.24+0.03°
Crude protein 0.34+0.06" 0.23+0.03° 0.22+0.00° 0.2140.04°

YData were the meantSD of triplicate experiment.

Y2 Means with the same superscript within the same row are not significantly different at p<0.05.
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Table 3. Sugar contents, pH, and viscosity of rice porridge containing different contents of aronia powder

Aronia powder (%)

Measurement (%)

0 3 6 9
pH 5.77£0.00" 5.72+0.00° 5.3740.00° 4.98+0.00"
Sugar contents (°Brix) 3.56+0.05 3.53+0.05° 3.60:£0.00° 3.800.00
Viscosity (cP) 3,502427° 3,247+24° 2,429+19° 2,100+15¢

YData were the meantSD of triplicate experiments.

Y4\ feans with the same superscript within the same row are not significantly different at p<0.05.

o} FARE RS E Y tHHwang Hwang, 2015; Hwang
3} Tai, 2014; Lee2} Choi, 2016).

ol Yo} -2 H7IsA] ¢l ARt 9| = 3.56
°Brix® YEHLIL, of2Hot 23 3% 9 6% H7tste] A=
3 20] g 353 2 3,60 °Brix® EAF o0& 809l 2}
o1% e Qstet. ofzuol BT 9% Hrfsio] Azt
0] YL 3,80 *Brix2 718 7] Uepde}, ofzjolol
sucrose, fructose, sorbitol?} -2 o] &0 Qlof = A
o7 BT O0H(Bolling 5, 2015; D’Alessandro 5,
2013), o]of| we} Fof H7Isk= okmYol gge] Skl
et GEE ol Ao=E AlgETh

ofzyo} F k& dEsto] Alxgt 9 Hx 54
A3k Table 33} 2}, ofzujobs WrlekA] e Hizao)
HT7} 3,502 centipoise(cP)Z 714 =9ka1, ofZ o}l A7}
FOo] 3%%1 FollAl= 3,247 cP, ofZUHol &8 Tl 6%
2 9%91 oA 2429 W 2,100 PR AT} & AR
2 opd 2 Q A0} opl 2 HE 0 & LAJE|o] of2o}o] H|sf
/o] =71 giZoll & thAl of= Yo} 7o S7eto] w
2t 9] Aol AAst Ao g AlREHH 9] 342 ofd
294 gy WHI #ego] Ui, 7HEe 95 A
A9} Alazeio] wy|=H ofdE @ AV} EofjE|o] Hrrt F
7¥etal, g AEA B, 2, 3 59 EEEE 4
Lo JFS F= Foz dHA JkSim 5 2018).

Me =3

off Yo} B M7} o] Mk =4 ZAIM= Table 49 2
ot 9] 42 JAE=E YERYE ¥k of2 Yol 24 A
7¥oHA] 2 tj&R<to] 53.018 7HY =A| UEten, ol
Yol B 7] S71gkol whet ashs A3E Hele
o, of=Ho} B 9% H7IEoA 372608 7 2 e
Ut AAEE Yehs a*gkZ of2Yo £
A7V e ZoME 0872 7P W g e,
ofZUo} BT H7Fgo] 3-9%E F7Igel w2t a*gte 5.30
oA 5930 = F7IeItE FHEE UEhl= b*3l2 o=
Yol 292 H7ekA] 9ol AR5t tiRFo|A 0.545 71
=9k, of2 Yo} F Hriko] Sl weEh At

AE AR Al F7bek=s AR 9 FAE0 o8] 4139 A
o] Zeixitt. o2 Yo} B Hrleko] ST E ot 7t
Aoty AME7} S7Feks 22 SA9] o] His ofz Y
of Eq9] I A wjEo 7 ool Hrlsto] A 23t
AHA|AR|H, A71Y, F7], HHo|A Lz ofZu o} £ 7}t
ol S71ol| whet gt G Tashl, A= 5
713+ EQI5k9tHwangy} Hwang, 2015; Jang 5, 2018;
Lee®} Choi, 2016; Park®} Chung, 2014).

2E0s, 2B2ARE0C U SOHEAON HY £
ofzUo} Gt Z9| FBeluE L SHehiiols g
B AT Table 59} 2}, Z A|RA] ofgo} Hut H7je}

Table 4. Changes in Hunter’s color values of rice porridge containing different contents of aronia powder

Aronia powder (%)

Parameters
0 3 6 9
L 53.01+£0.24"% 42.31£0.34° 38.8620.70° 37.26+0.23¢
a -0.87+0.05° 5.30£0.09° 5.31+0.15° 5.93+0.06"
b 0.54+0.04° 0.34+0.08° 0.1240.04¢ 0.11£0.03¢

YData were the meantSD of triplicate experiments.

Y+d\feans with the different superscript within the same row are significantly different at p<0.05.
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Table 5. Total polyphenolics, total flavonoid, and total anthocyanin contents of rice porridge containing different contents of aronia powder

Aronia powder (%)

Contents
0 3 6 9
Total polyphenol (mg GAE"/g) 3.77£0.179% 14.49+0.23¢ 26.21£0.13° 36.88+0.40°
Total flavonoid (mg QE”/g) 7.5740.48° 11.17+0.40° 16.42+0.62° 24.88+5.56°
Total anthocyanin (mg C3G”/g) 0.00+0.00* 0.05£0.01° 0.16+0.04° 0.43+0.07*

YGAE, gallic acid equivalent.

JQE, quercetin equivalent.

3C3G, cyanidin-3-glucoside equivalent.

“Data were the meantSD of triplicate experiments.

Mdyalues with the different superscript within the same row are significantly different at p<0.05.

o] Z7gte] wet ofZ Yol i FHlEItE FHE
7ttt of2 Yot £ H7lelA] ghal Alxgt 9] &
Zons JHe =2 1 g 9 gallic acidS 7]ECF 3.77 mg
o|gloL, ofZu o} 7ol BlHste] Fof i FTET
Wiz gelol S71519it). &, ol=uoh BUE 3%, 6% 9
9% 71zt oA FEUs 2 247 1449, 2621 4
36.88 mgO = o]= of2YoRE H7I5HA] &2 o Hls| &
ZaW 3lfo] 3.84-9.7887HK] Z7}819ith ofZUols
Bl 9 Az 29 BB e FF 1
g & querceting 7|&OC& 7.57 mgo|3l1l, ofZ o} B
7¥gol vlglste] & ok SEehE 0|t = 571
< ZRISISItE. &, of2UoRE 3%, 6% H 9% F7IRE %9
ZEgH ol 3RS ZHZE 11.17 mg, 16.42 mg X 24.88
mgO & SRIE}T) o]z o= o} i 7oA &2 =
of Hsf| =T ol FFFo| 1.48-3.29 H|7HA] F7I_E 4
A9k SRAEAlOR FgE 4% A, tiRTtolA= oF
EAJopdo] HAEEA] eh3tar, otz Yol £ 8 3-9%7H] 3
7¥so] Wk cyanidin-3-glucosideE 71502 AR 1 g& 7]
F07 0.05-0.43 mgZ7tA] &715FiTt.

offYolof| g4 EfvlE &= HPLCE 243 4
3}, o}zZyYolof= chlorogenic acid, neochlorogenic acid,
ferulic acid, catechin, epicatechin, p-coumaric acid, caffeic

acid 5= S5t tHDenev 5, 2012; Gim -5, 2020). of=
Yolol= cyanidin-3-O-glucoside, cyanidin-3-O-galactoside,
cyanidin-3-O-arabinoside, cyanidin-3-O-xyloside®} Z+ 9t
EAloRd AB-S 39511 Yt Hwang@} Thi, 2016). A3
ollA] of2Hot FAAX £ 1 g FFE0] U= TF
&L gallic acidg 7|FO= 276.73-412.11 mg, &
HL0]E= cateching 7|&C & 171.75-234.87 mg T-H-5 0]
AATE FAEAOPIL 5AAR EE 100 g F cyanidin-3-
glucoside 7|50 =2 13.75-16.48 mgl & &QI5}l thHwang
7} Thi, 2016).

ofZUot 2T Hriste] Azt Fo| ket 2e &
43t A3z Table 60l eI DPPH HH 2 2752
olZLotS H7ISHA] oS RO 2.57%2 YR,
ofzuo} T 3-9%71] 71t FolAl= DPPH 2oz
AAS0] 7kt 26.46-62.77% 7] Z7F6191aL, ol ofgY
of FHZ H7ISHA] 92 ol Bl DPPH 2tHZ 4:7150]
10.30-24.428171%] Z7}5t $=X9c}. ol2 o} B H7l=F
off wgstel ABTS &z 275% £l &S BA
o ofzYo} £ H7ISH o2 %9 ABTS 2tz 427
T2 AT 5 llou, o2 Yol BHhg 3-9%7H4] H7Tst

Table 6. Antioxidant activities of rice porridge containing different contents of aronia powder

Aronia powder (%)

Activities
0 3 6 9
DPPH radical scavenging (%) 2.57+1.04D9 26.46+1.20° 43.02+0.78° 62.77+0.88"
ABTS radical scavenging (%) ND? 2.69+1.16° 35.62+1.53° 55.5142.66"
Reducing power (OD) 0.09::0.00° 0.27+0.00° 0.41+0.00° 0.58+0.03°

YData were the meantSD of triplicate experiments.

Y+d\feans with the same superscript within the same column are not significantly different at p<0.05.

IND, not detected.
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o] A %3t ZoAE 2.69-55.51%2] ABTS 2|z 2452
Holth. S : o= Yo} BT 7] Higsto] kst
Art ExToA = 0.099] SFE=E YL, o= ot
7¥go] 3-9%7H4] S7Fetol wt 720 nmof| A 2] S35 gho]
02705871 Z71eRe g Selsiolrt ARATIAE
olZUo}E H7lsto] Ax3t AWA|A 0|, A7|H, F7], |
1 SOl E of2 Yo} H7legol vlHsto] 4lst H50] &
oS ERI5FtH(Hwangdt Hwang, 2015; Jang &5, 2018;
Lee®} Choi, 2016; Parki} Chung, 2014). Zhao 5(2014)2
2150 e ERjvlsa) St o]t Tl Hlglst] &
Al B4do] S7RITHAL Halsto] & A-Auel AR 4
IE Ut of2 Yol B gl vlFste] Zul=3et
29| g % s} B4 ZARL, ofuls W7t A
3, ofzujo} B8] govkrt Z0] W £ Tl ok
Uoh 29 geke = A= WA 5 H180] 0% WA g
ol 20| B4 Ao £ Ao Az

o OF
= =

£ AFoflA= of2YoF B TS gEoto] ASE A
1 o3k B B4, 7164 AR o ¢ st
AdZ SHcto] of=Hot B 7 9| H 4 HihHlE A
gotal AlESt 71578 Bttt 59 SEAERS 80.41-
80.84%% Fw¥} ofZ Yo}l B-S 3-9%714] Z7ksto] A
Z3F FollA FHQl Zfol7t T X] ISt} 23RS

Zt 3} of2 Yot B 3% 9 6% F7ktollAl= Ale|7F §l3d
a1, of2uo} B 9% H7RtoM = w2 RS KL X
T g of2 ol S HIFoHA] gk tiRato] H
Sff o= ot £ H7RtollA =A UErt o, B g
T2 Zjol= YUt} 9] = of2 Yol B 9% 7kt
oflA] 7F§ #3431, pHe= of2 Yo} d=go| J71gte] whet 7has
Sh= AeRe Holth Mo 3%, of2Yot £ 7] H
gloto] L*ghat b*gh A5, a*3t S71sklth &
ulE, FEepH ot 9 FRMEA|oRd JRRS tiRylof| H]
o ofZ2uo} £ H7kgo| I7IE EA| et ES
DPPH 2 ABTS 2}tjZ 4753} glelo s 243t ila}
Y= of2 o} B Ffo| TS w2 e UEN
o}, ol of2Yol ERY] Haul} 9] Mk 5F 13T
o of2 Yo} £ EL = A AA 5 HIEL] 9%E 9
A o= Ao] F9 F4 FA0 AP AoE AlmHch
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