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Abstract

The quality characteristics, total phenolic content, anthocyanin content, and DPPH radical scavenging activity of rice
nutritional bar with added powder of aronia byproducts were investigated in this study. The rice nutritional bar was prepared
by adding aronia byproducts powder at concentrations of 0%, 2%, 4%, and 6%. The pH of the rice nutritional bar batter
was lowered for the control and 2% aronia byproducts powder was added. The moisture content, baking loss rate, leavening
rate and specific volume of the rice nutritional bar decreased with as the aronia byproducts powder content increased. In
relation to measurements of the colors of the rice nutritional bar crust and crumbs, as the content of aronia byproducts
powder increased, the L and b values decreased while the a value increased. From texture analysis, the hardness and
chewiness increased according to the level of added aronia byproducts powder, but the springiness and cohesiveness
decreased. The total phenolic content, anthocyanin content, and DPPH radical scavenging activity showed the highest values
in the rice bar with 6% aronia byproducts powder added. According to a sensory evaluation, overall preference was highest
for the rice bar with 4% added aronia byproducts powder, whereas the color and taste was rated higher for the rice bar
added with 4% and 6% aronia byproducts powder.
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M E ¢l SFdlo] dEl=7|u Aoy T Tl ¢dEA,
22 22| Qi AFL AUsiEE AT} olRolA
iUy Qlth(Song & Shin 2007; Lazaridou 5 2007). FFZ o2 Q=
Aol F7FshiA A g MSHE 7HA ), A7 ARFA AF siopa g Xl A2 WS AT 5 e 2 Y9 %_‘347‘1
o thgt an|AFe] &7} FobA| AL Qlth(Park F 2014). EFF HA S5 2 HojAY AEFS Ndst=t ol8H1
A1 E23H] T3], 7HES) 921817t o] Ro| R HA Al 2 TH(Shin 5 2010; Renzetti 5 2008). 2xH]}9] Hjo]# ] Xﬂw
A Al Eol -2 AAZo|A AX|SH= BHlEo] HA AR of thet A& =7} Folbx|aL, &H|7F 78k Sl FAIE L
U FAlo]tHJeong 5 2014). o]0 Y7LEREE o] &3 7]& gsto], 28|29 7|3 4E ST 5 Ue o A o)A
o] Hlo|A Y AFHETE 714 &2 e A% 7154 g AEQ o] B agt AAo]tiKim & Shin 2009).
AE=9 #8771 7kt om(Lee KS 2008), D thafd g o]-&g oA AlZol 714 2AE Hrie A=

22 2H|REQ AAA $F0] AE L, A7) of
3
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= o E 27 H7 & AE A o]=(Bing & Chun 2015), &3
2 A7H & F71(Shin 5 2015), EQEEH AF M7 & of
SAKim 5 2014b), 22H|2] 742 W7t @ Aol
(Lee & Lee 2013) So| itk

o} 2 U oW Aronia melancocarpa)+= %1 Rosaceae)o]] <3}
= HEFo AEdr=, FEAJoRd o] FRESIEHWu X 2004).
obzUcte] A2H Flsont Gis 9 g2y &
TH(Jeong IM 2008), &FZ5(Ohgami 5 2005), ¢ B35 a1}
(Niedworok 5 1997), A 24 7|5 &4J(Gasiorowski 5 2000)
So] waEm girk. H okzuols A7k A, v, %
22 5o AT AFE] o] Fi N2 YA, ofmujo}
Ego) G 29te <ls) ket 4E Mg B} ol
AR o= Qe AFSEE ofE Yot 2FY, ofZ Yo}
o7)2, ofzUo} BE B9 BerlgEeR Fauol dt
(Park 5 2014; Yoon 5 2014; Park & Chung 2014; Hwang &
Thi 2014). of2Yo}e] 2h5 &2 GRHH O 2 60~70% &
o2 EA] gom(Yoon 5 2013), F&7a-E 02 AujE L
Qe EA] BB L F7]E7 Y Agolt ofz Lo}
Hgolo] MRS T THE W A, AR o] RolA 9o
W, okzole] ekEAlolde B3t AE BEshs Aol
thero 2 w3l QIrkXianli 5 2004)T A Qo] W
A= FAbE9] &-8Heto] Basirt

ojof] & AFFofA= ofZ Yo} 25 Az Al WA=
HES B 990 ohmyobe] 2ot Henke s

L% gl 9%, vE, A% 52 WK B ke At

of $4 B4 9 7154E S, ok} BAE BT
A7k goptel FASE B4 W DPPH Ui £A%E 57
stel A% AFH HFel g 4viel 878 2T 4
A 22 2o ol A2 AFORAS 38 FF5Hol 9

=2 Amrad sk

M o

o

1. AEXi=Z

2 AFoIA AT ofRUok: 34 AHeIA 20144 8
Yol S3he o2 Wx) A Fufsto] ALgatech A
A5t ol2 oS AE(He-DBF04, Hurom, Kimhae, Korea)3t
% Fe 788 SAAR(TDS508 Freeze dryer, Inshin Lab.
Co., LTD, Seoul, Korea)d}o] &4}5}31, 40 mesh®] FEETA] o]
W AR o]&stAth B Ut Azl AMEE B7HE
(Nabigolnonghyup, Jeonnam, Korea), 8CheilJedang Corporation,
Seoul, Korea), BZH(Moguchon, Seoul, Korea), B E|(Seoulmilk,
2= (Haepyo,
Seoul, Korea), H]©]7] 3+ (Poongjeon, Jecheon, Korea), 2|

Yangju, Korea), $---(Seoulmilk, Yangju, Korea),

SRESY

=4 EFIYEIA

Mo

Z(Polenghi Las, Milano, Italy)-& thEu}lEo| A F¢I5te] AR
SFATH

2. M AL M=

obzLfol & Gk Cho S(013)9] Az e st
of Table 17} 2 N5t BFo= A2t AEAO}

W Az pHE e Abggolo] A HAg e
ARk, $4 E G olE BT UG et 4
Z(Markakis P 1974)0] Qlo], o= Yo} & FFu} A= A| g
£58 Wrislel ofzuol 4 depite] A4S SAssc) E
3 ARge) WAE oulaRe Ba ek ozl
A oJokue] AR WA WHE7)(5KSSS, Kitchenaid, Michigan,
USA)S] T4 el BlElE WL 187 REYA BolE T 4

= 93l 45 o Z-SSHATE o7]o B2 33 Lol
You] 287k H0jE & AW AT, olZ Lo} BakE B,
43 3 ol 4uhe TS ol Jh7 RS $9E ¥
T ROl BT 2 AEEL Aof WS S
HIIZ 8 cmx A2 4 cmx30] 2 cm)o]| 25 g& F5}te] 180 C
2 dg" LE(FDO-7102, Daeyoung, Daejeon, Korea)of| 4] 13
B2F 790k S 2 QJopls A2 olA 1AIZE Wzt 5 A
22 Ag3ach

‘1°|‘ oL,

3. pH U 4 22 &%

olZ Yo} & okule] pHE A& 10 go] 74 90 mLE
7}8}3, 10,000 rpmof 4] 3027+ Zé_]7](Polytron PT-MR 2100,
Kinematica, Luzern, Switzerland)2 w213} A|7] & o} ak(Whatman
NO. 2, Whatman International Ltd, Maidstone, UK)3}o] pH
meter(Corning 340, Mettler Toledo, Leicester, UK)2 A3} %
ok 8 FES A= 1 g2 ARESto] A9 E547I(MB4S
Moisture Analyzer, Ohaus Corporation, Zurich, Switzerland)=

Table 1. Formulations of rice nutritional bar added with
aronia byproducts powder

Aronia byproducts powder levels (%)

Ingredients (g)

0 2 4 6

Aronia powder 0 4 8 12
Rice powder 200 196 192 188
Sugar 100 100 100 100
Egg 80 80 80 80
Butter 75 75 75 75
Milk 90 90 90 90
Salt

Baking powder 4 4 4

Lemon juice 20 20 20 20
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4. Z7| &ME HWIE L HISH &5
ofZ o} & Jgute] 7] &4 E(baking loss rate)t “H3¢
E(leavening rate)> & FYHLE H7] AT} T o] FAE o] &

alo] kgl 4ol olsto] AAtaITHIoo & Choi 2012).

Baking _ #70 H ¥ I A AN 5% A9
loss rate(%) 27 A okt & el S
Lewvening_ 7] 41 o) 492 el 5% A0
= X
ate%) 7] A ¥ dxz Fokute] F% A

H]’éﬁg(speciﬁc volume)> FAX| S o] &sto] RuE

B3 5 o429 Ao ofate] ALFHTHAACC 1995).

_IlN'

Specific w7 & 9k 3 i Ful(ml) 100
= X
x

[e}
volume(mL/g) 7] A ok} 3 fo] FaKg)

5. M

2 FgHE AT 271(7F= 30 mmx A2 30 mmxEo]
15 mm)2 e, 9] Mwsh o] HS zhzt Zyakelck
(Cho 5 2013). ME= MEA(CR-300, Minolta Co., Osaka,
Japan)E o]-&35}o] Lgj(lightness), agh(+red/ — green), bZk(+yellow/
-blue)e. 2 YeEFRlL, oju ARES 5 Hi A Tstandard
plate)2 Lgk 97.26, agk —0.07, bgk +1.86°]3ich ZF AJdL
108) v 2gelo] Bagke EEEAR Lerholc

6. XA &3

Z A2 texture analyzer(TA-XT2, Stable Micro System Ltd.,
Haslemerd, UK)E AME-3}4] texture profile analyzerS A A3}k
Aok A B2 712, AR, Eol8 22 15 mm, 15 mm, 15 mm
2 3}o] 243519 3L, round probe(75 mm diameter) S ARE-5}E
tl A Z AL pre-test speed 2.0 mm/sec, test speed 1.0 mm/
sec, post-test speed 5.0 mm/sec, test distance 7.0 mm, trigger
force 5 go]|¢ltt. 7 =(hardness), F-2}4J(adhesiveness), EHA
(springiness), -3-%4d(cohesiveness), 74J(gumminess), 334
(chewiness)E =434, AP A1= 103 HHE =335}
Bad 2EHEAGE UERf it
7. 5 H= & &
% ¥ IFS AYEHLin & Tang 2007)9] FHS 3L
of SAsHA. A= 10 gof ethanol 90 mLE 31, 15,000

0?'.

ob=uiot & gaprtel F1 54 949

pmo]| A 30z 52 #Z3KPolytron PT-MR 2100, Kinematica,
Luzern, Switzerland)A|Zth. #A3HE £8-S 20T 9] shaking
incubator(SI-900R, Jeio Tech, Kimpo, Korea)o 4] 150 rppm .2
& 5¢ FEIA, 1 FEHSE o FH(Whatman NO. 2,
Whatman International Ltd, Maidstone, UK)3}o] 3] A3F & A
FHo 7 ARSI S/ 2 mLo] A& 0.1 mLE ¥,
2 N Folin-Ciocalteu reagent 0.2 mLE- 7}5te] ¢35t & 38271
A Z)3ATE o17]9 10% sodium carbonate(Na,CO;) 2 mLE
P HAoA 1AIZE WA ohS, 38 A|(Jasco V-530,
Jasco Co., Ltd., Kyoto, Japan)E ARME-3}4] 765 nmoj| A 4=
£ &A3}¥ . Gallic acid(Sigma Aldrich Chemical Co. St.
Louis, MO, USA)YE AMgsto] 2Het B2 AZAS o] 43}
o T HE FFE AL AR 100 g 59 mg gallic
acidimg GAE/100 g)2 el ich

8. SHEAION B2 53

QPEAloPd g2 Jang 5(2006)2] o] wEt S5k
o} A& 3 gof &&ul(EtOH:H,0:HCI=85:13:2) 60 mLE ¥
1, 15,000 rppmof| A 3027t FASISIATE 2 A-S 20T, 150
rpmo]| A 1/\]7} B Agsha 1 o7l 5]4% F 530 nm
oA ZF=E ZA3}e] A A2, antocyanin content(mg/mL) =
ODxBAM/65.10] SJ3kel SHEAlold TEE A2
oh AYe 38 wEstel Bage BB Uehyglch

9. DPPH EICIE A s &3

DPPH ehefg 2742 Lee FC007)) o] wiet 5
A3lHTh A& 10 gof ethanol 90 mLE ¥ #ASIA|F] &,
20C oA =150 rpm, 24A17H3te] 1 ofFpellg ARE-SER)
t}. DPPH §-9(1.5x107* M) 1 mLo| |2 4 mLE 7}3}to]
WHRE %, QPO A 3087 FX|EtETh wHeEe] SHEE
517 nmo| A EA38FH L, A|EY T4l ethanolS 7}gE ti=T
o FF=E WA ST AL, scavenging activity(%)
=100 - [(O.D. of sample/O.D. of control)x100]°] 23} &)
3] W stel Pt

=

wEUAE Y

10. ZHSZAL

cREUoh e 22 A Gl W
FEpet AR B4 2038 s BrIE,
Bohgol ol o) SR 5 ANFRT ARE B3 3
7 A8 FA ) Hot A AT, & A2 RS ¢
o F e ARE WS Aol 9 e B2 A2
ARFEE Sk 71EE W EAREE 7Y AEHA:
O} Lpmirh L o} ofsitt, T: o} Ft} Ei o} 7
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sithez el 7|2= F71gEo s Adtael 7|3 e
(overall preferance), £]3Happearance), M(color), FFu|(flavor),
FH(taste), 22| ZH(texture)S S8, EAAUL =L Br7ttE
9 2= A5 (purple color), Al%K(sour taste), = 2-2(softness),

Zo|(after taste)S =43+

1. SHAZI

H A3%lo] Aul= SPSS 21.0(Statistical Package for Social
Sciences, SPSS Inc., Chicago, IL, USA)S ©]-8-3} W3} &
THAZ UElt 94385 fiste] E4REA(ANOVA)
< A &, A2 7 o] 9] §-5-& Duncan's multiple range

test= W] FA35}H th(p<0.05).

fu

uhe] pHOt 42 =F &7 ZTH= Table
20} ok 23 d} of2 o AN Bk 2% 729 pHE
ofZ o} FARE B 4%%} 6% H7HE9 pHoll Hls) £-214
© 2 YQITH(p<0.05). o] ofZ Yo} RAHE B (pH 3.75)0]
A7FR(pH 5.97)°] v]s] W2 pHE 7HA| AL (101, Al thA|Fol
Wobd 45 pH7F Wopxl Aoz Azt Cho 5(2013)2
A E B H7E dgte] pH S AT, AAAE 2
719 pH7t tiwtEeh R UEhgtew, ol QibiE &
o] pH7} WobA] ¥hEe] pH7E WobHtia BEughut glch

ofZ o} & gofute] SE g 2ol 3042%, AR
2~6% H7HE0] 28.20-29.66%Z UENfo] A& Hrleko] =
7FRE A ot 1 ko] ATt A U 5 AN
tHp<0.05). A7H2E At A7t of2 o} FAkE H
o] & Pt F& ol nA = FTFE AWET] s
A7bRet AR 9 SE TS 5783 A, of2 Yot HAE
Huako 588%, A7t2L 876%S ueYIgith wheb A=

Ho
-j.i‘
1>
i3
of
o
)
toh
B

Hrhgo] Z71USE B Gk S8 Fepo] ok A
© ofZujo} HAHE Huke] 4B o

A et Asfer ARE,

i o
N
i
2
z
)
e ©
[e]
9

2. =7| £4E YE

=
=
obmuot & Gopute] 7] £AE, BHE A w18 2

AR Z71E9) 10.79~12.01% R} =4 ey, of2Yof B
AP B WP goke] 3] AR A
AO2 HThp<005). QAPA e BBL A7ker Joute] o
TCho F 013)AE AR FrheFo] F7hF) wet 371
£AFo] Yobd £ AT Avet ANk BREL AR
A7kgo] gt Fasts A By, vWeAe of
Z 2% A7VE, 4% A7, 6% A7l A ZH2E 151, 1.43,
1.38, 1.37 mL/go.2 Ueh} tzTo] 73 =9ehp<0.05).
22u)e) 7137 W7 2 SheEAo] A(le & Lee 2013)
A= B2 742 Bb2e) v A hRPol He) %
At ol AR Hrtgo] FAUSE wEe] £

" 3719 Fol #aso] ved d3eta Hiskgin

3. M

ol o} & goFute] A (crust)d} WE(crumb)e] M=
£% A3 Table 33} k. & Fgut AE LS dizd
o] 832302 A UL 2%, 4%, 6% H7lto] 42t
45.84, 36.36, 31.372 27 ZH o], of2 o} BALE Bt
A7Vl wet oo s faste AFS HATHp<0.05).
g e aghd Lgtd fif 2 djzo] -4.94, A=
A7hEo] 24.98-28.022 S = o] A= H7le] /M5
& Ggue agho] 2o & 4 ATHp<0.05). FH&= b
FL P225.97)0] 7H £, AR H7FL4.81~6.09)0]
W2 P UEtdiol, Al H7hgo] Wold4E M =s
&3h= FAFQ AolE HATHp<0.05). & FFut 7o

Table 2. The pH, moisture content, baking loss rate, leavening rate and specific volume of rice nutritional bar added with

aronia byproducts powder

Aronia byproducts powder levels (%)

Parameters
0 4 6
pH 4.87+0.01"° 4.78+0.01° 4.64+0.01° 4.66+0.12°
Moisture content (%) 30.4240.41° 29.66+0.89" 28.930.07> 28.20+0.30°
Baking loss rate (%) 12.48+1.10° 12.01+0.67® 10.79+0.71™ 11.14+0.43°
Leavening rate (%) 100 96.30+4.75° 85.40+4.75° 90.21+4.75°
Specific volume (mL/g) 1.510.06 1.43+0.03% 1.38+0.12° 1.37+0.04°

) Data are meanststandard deviation

** Different superscripts in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Table 3. Color values of rice nutritional bar added with aronia byproducts powder

951

Aronia byproducts powder levels (%)

Parameters
0 2 4 6
Hunter L 83.23+1.45"° 45.84+1.57° 36.36+£1.27° 31.37+0.97
Crust  Hunter a -4.94+0.15° 24.98+0.99° 27.76+0.49" 28.02:0.44°
Hunter b 25.97+0.57* 6.09+0.54° 4.94+0.20° 4.81+0.14°
Hunter L 81.73+1.03" 51.64+1.59° 42.67+1.66° 35.33+1.80°
Crumb  Hunter a - 4.24+0.08" 19.06+0.52° 22.49+0.45° 24.31+0.55°
Hunter b 21.49+0.73° 7.87+0.22° 6.83+0.25° 6.1240.4°

) Data are meanststandard deviation

*4 Different superscripts in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

A 27 A= 429 Mz el AR AFS UErl
th &, of2 Yol FAHE BE o] kel wl#ste] Lt b
e 7asE A, aghe Z7FFETHp<0.05). Yoon S(2014)
o] AFoA= of2Yol BEE Frlsto] Alzd Awe]
FAES ST 43}, grot AR st M Es
S7hte AE Eom, ol= ok=2y ot BEo] Mgl ¢F
EAJopdo] 7]Qlsk= Aoz Hugh up itk & Aol AR
= B7FR O] Ml Lgh 9376, bgt - 1.38 U agh 4692 UrEt
W1, ofZ Yo} BAME Huto] ML [Zh 3506, bgt 28.37
2 agh 9342 SAE U wba ofZ Yol & Fgute A
< ofZ Yo} FAHE 2o Ao ot Aute} Atz

4. =R

dhe] 2A7E 4T AT Table 49} 2k B Fouto]
AEE A& A712(820.70~1326.29)0] ) ZFH(641.60)] H]
o B S BPhp<0.05). FEA, Y U $AHL o
223} ofZUjol AR Bt 2% Wrhzel ) ¥ Urehet,
olSofl ula] 4%sk 6%e] WrhEol ¥ $AE vehyth
(p<0.05). AA-L 2F(338.60)0] 7FF Wk, A2 5% A

ZHE(573.01) 2 6% H7H2(633.64)0] =A UEFGTHp<0.05).
AR A5, A9 AR e B ofk=2Yof Ak
T J7hEel S7MESE AdAe] SUkste BEE UE
ATHp<0.05). Cho 5(2013)2 A H 22 H7F Fgut]
237 54 AT AR H7Ee] sk B=ok Aol
S7hstaL, B Sgdo] Aajithal Buste] B Aot
A2 2HE BTN Kim 5(2014a)2 SA @A H7F &
LA A 0)|AY 2% 57 2, AR a2 Bl Al
Foll FE53S FoIsto] B2 A, ¥ A4, ¥ AAA
< YERTHL St & Aol M = & Gt of= Yot
FAE B diAlFl 7S S o8 Il g4

stel & Jepute] BAO) 9% = B0 Yzdrt

5 & HiE= Y CtEAIO EHEF

of2 Yo} & Jofute] F wHE T Aol Wi A=
Fig. 19]] AAStAT) 279 & Hs T2 23.41 mg GAE/
100 g& 2 Z2AE T, ofZ o} BAE Bl 2%, 4%, 6% 3
7S 242 66.75, 106.68, 144.48 mg GAE/100 g& 2 T2t
of B]3f| ¢F 3~6u9] =2 S UEHTHp<0.05). o]= ot=
Yol FAHE £9(66.73 mg GAE/R)9| ¥ Hl& o] A7+

Table 4. Texture analysis of rice nutritional bar added with aronia byproducts powder

Aronia byproducts powder levels (%)

Parameters
0 2 4 6

Hardness 641.60+£212.58"° 820.70:£134.60° 1,182.35+198.25° 1,326.29+332.58"
Adhesiveness 1.05+0.70° 2.04+1.62° 3.41+0.94° 3.41+1.63°
Springiness 0.82+0.04° 0.79+0.2° 0.72+0.04° 0.73+0.05°
Cohesiveness 0.54+0.05" 0.58+0.04° 0.49+0.04° 0.49+0.05°
Gumminess 338.60:£73.72° 471.05+59.19° 573.0164.63" 633.64+117.17°
Chewiness 277.91445.22° 375.98+46.01° 412.59+35.73° 457.89+72.76°

Y Data are meanststandard deviation

** Different superscripts in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Total phenolic content of rice nutritional bar
added with aronia byproducts powder. Different surperscripts
(a~d) indicate significant differences at p<0.05 by Duncan’s
multiple range test.

(0.14 mg GAE/g) .t} o}, A& tfA=Fo] F71e4E of2
Yol & @t £ Hs ko] S7he A2 Azt
o2 Yo} E-g H7Heh AW A-X(Yoon 5 2014)04 of
o} Ao F vz T Alg H7Rk] whet foF o
2 7Pt Baustglar, wE B A & AE Al
0]3.¢] AL(Bing & Chun 2015) A& T Bt tfjA|eo]
S F v T90] foFeR Fopth Hust
of B Ayt fARE 2as Uehich

ofZ Yol & Jofute] FEAJobd g Fig 29 7t
2, ok2Yop BARE Bk 2%, 4%, 6% H7HE2] FEA]
obd e 7hzk 0.16, 21.48, 44.39, 66.69 mg/100 g© 2 L}E}
Wtk AR 6% H7heh A gokute] A%, dizel vlal ok
6l o] & =3t oF 400u]<] tEAOPIS LA Sl gich
ol ofZ Yo} HARE o] 3hiE FEA|OFH(12.67 mg/g)
oA 7]Qlet Aoz AyztEch

Kim £{(2011)2] |4 Hl= 3}E-2 phenolic hydroxyl
718 7ML Sl WIS SRIEEY SR, ot E it
3}, P2 T ohde 848 vehdicty B ustgch 3t
o2 Yo} RAME Rkl Mol QtEAoPHL A E9]
Z, 2, &7 5 FREY e 84 ETtEolE A
2, A7 A Folal thst A2EdE Fojst, 4
F AA7E A g Beste] AEQ] IR E SR = &
T7F Qekar gEfA SIthKim - 1996; Son F 2001). & A
off AHgH of2Yol FAME BHe F wE U AEAoRd
kol BA UehaL, ol 7164 AE 2A2A & Jdut
o F7kste] 159 FHFE wole AL 71548 FFE A
Akt o9 BhrRel ol AJZE

B2 g
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Fig. 2. Anthocyanin content of rice nutritional bar added
with aronia byproducts powder. Different surperscripts (a~d)
indicate significant differences at p<0.05 by Duncan’s multi-
ple range test.

6. DPPH 2iC|Z AMS

ob=ujol 4 kel DPPH 2htiZ 47%e] et 2
E Fig 300 ANSHATE B GYuke] DPPH 2htlZ 2452
20 mgmLe] FEOA PEEo| 12.50%, oF ol FAHE £
I 2~6% H7ltE0] 37.33~71.77%=2 YEY, AR 715k H|
Aiste] A0l F74HE 2 & 4 USIEkp<0.05). Yoon
50149 AFoIA of=Uol B HlEE Aol
DPPH 2|2 4:74%50] Z7heitkn Hastel, £ A7sh &
Abet ATHE HolFSith E3 Bing & Chun2015)2 ™2 &
A7 B AE Ao|29) DPPH et 4% 27 A,

T B Aol 374845 B4l Robxin, oleit 2
e Eeuls FFe Ftel QTG Sk B A7
ARZ A ohZUo} HAHE Futak ¥71%9] DPPH 2]
7 2A%5E 24T 23 2 mgmLe)] Fwo) A ofzo} &
AbE EEo] 94.10%, 10 mgmLe] F=o| A &B7127) 60.04%
o §4L Uiekith mebd of ol RAME BaHEu op
o, W71 g DPPH SHt}Z 2755 ofzujol & 9o
uRel gy o] 9FS E RS ¢ 4 Udlth

AR ABHAGL AT B Pl fol i
o WAYSHA Bek. olejdt e SriZe BolA thRE £
7 S, PolAAL #Hol ANAA §2] el 4
Ho] Abgh 2B ko] 3] 215 AFho] WARCKim 5 2005).
ol ¥ok 2EE 2ol gt Ak WAL 9] Sla) Akt
53 A 7154 4% Aol 47T glrk DPPHE 2
A el %l SElZg TR glol, =S, vlekl C
59 G52 AU Bo| AT A5, R BUA
A GAEE 48 7H 2 IrkBlois MS 1958). whetA] &
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Fig. 3. DPPH radical scavenging activity of rice nutri-
tional bar added with aronia byproducts powder. Different
surperscripts (a~d) indicate significant differences at p<0.05
by Duncan’s multiple range test.
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A E 4% H7FLo] 5.052 7F =9k, tjx7o] 3.952 713
@2 713 =5 UEHTHp<0.05). 9] 7|3 = 74 ATt 4%

ob=uiot & gaprtel F1 54 953

o} 6% H7RE 7|3 tiEo] HlE) &2 Rhd, 2% ¥}
F& g zFEh 24 el Kp<0.05), AAH o]5le A&
ke MY 7|3=E AN 4 e 8dlo] 2 5 UES
& 4 AT B 7 EE gRTo] 3912 WYL, 4%}
6% H7hEo] 42} 4.86, 4878 UEHY] w2 7|SES U
thp<0.05). 22t 3, F 9 2R 7R M AR
7t Zol7t gt B4 A= 57 A, Repdn At B
A& tAlFo] S7HEE FAHS R EA| YERgTHp<0.05).
FEISH T FroAe di2dn Wrktse]l 4%
3.46~4.25, 3.70~3.802.2 Leh} 2ko]7} §191T}. Yoon 5(2014)
& of=Yol £ H7F Awe] HubAl 7| 5= 1%% 3%
A7R7E 7 9T, A7ERFe] 1% 3%, 5%, 10%: 3718
T A 713 E7) foH o s Yot o, ol Y A
7ol 7kl whet Ae] Mo s, B=rt Frtet
o 712=7} e AeR Huste, 2 A7 Aot AolE
Bk

wEbA ofZyol & Gt AlE A of2Yol FAHE £
o A7k 71528 ST, F v, AdEACH FF
% DPPH 2t 27158 S7HIA A7 A AF] o
g kY] &35 S5 o Sl HFLE TR0l S
AtaEch B3 2 G

it

p} A% A HYEE Q) 7] B2 7
3 % 3% 9 QhEAlobd {1 DPPH 2htjZ 47%0]
F9rE 4% ob=Uo} RALE Eure W7bsHs Ao] AR
Ao Az

=
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Qo u #=

2 AL ofZ o} A Bate] BE /A S &

Table 5. Sensory evaluations of rice nutritional bar added with aronia byproducts powder

Aronia byproducts powder levels (%)

Parameters
0 2 4 6
Overall preference 3.95+1.16° 4.35+0.99" 5.05£0.91° 4.76+1.14%
Appearance 4.15+1.31 4.1840.88 4.71£1.42 4.70£1.52
Color 4.10£1.73% 3.58+1.12° 4.52+1.40° 4.95+1.36°
Acceptability
Flavor 4.05+1.29 4224131 4.48+1.33 4444134
Taste 3.91£1.27° 4214125 4.86+1.25° 4.87+1.46°
Texture 4.14+1.24 4.32+0.99 4.26+1.63 3.96+1.40
Purple color 2.09+0.92¢ 4.00+0.98° 5.25+0.85° 6.33+0.87°
Characteristic g,/ gate 221106 3.08+121° 3.83:1.20° 4.67+1.24°
Hf;?:gty Softness 4.25+1.12 4.17+1.13 3.58+1.21 3.46+1.67
After taste 3.70+1.13 3.77+1.15 3.78+1.04 3.80+1.40

) Data are meanststandard deviation

*4 Different superscripts in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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HH 02} ofZ Yo} FikE RS 0, 2, 4, 6% H7FeE & FF
HhS A5t FAEA, & dlis, tEAJobd =F 9 DPPH
gz 275E S5t ok Yo & gt HhE<] pH
£ 223 AR 2% H7kto] WA e, of=2 Yot &
Foute] & Tk B7) S4E, FHE L HEH2 AR
A7vgol S7VE4E Faske A vElth Mx 54
A= Gt AET YR M=ot fARE AFS e
o] A =9] H7ieFe] F71e45 Lgha} b3k st agh
< F71etgnh 27 &4 23 AR FrkFe] gord |
Aot Qo] sk, g S0l syt of
o} & gofute] F HlE I, FEAlobd $EF 2 DPPH
g 2A%E 6% F7Eol 7MY EA vtk BsA
A3} AubAQl 71320 B9 A= 4% F7Eol 7 =%t
3, Mk gre] 7] E el 4%9} 6% H7hEo] EA Uebdt

ole] mE AE Fe B, ofZ o} FAE Hike]
A7he & Gogte] FHEA A 8 o= 9 & g
A71 B2 F7HIA, 2T Zpolg BAAN #53
EAollA dizel vlsl 713 =7} Fob e Aol E FF
< A geths A U 4 %len, o2 Yoto] &gtnt
Hentel= et dzite ve) ¥ 7158 vEY
o] wlo]A g AF o2 ol FAE L] & TS
EIskgc EGE of2 Yo} RAkE Fato] HrhE A ot
o] ¥ dl= T dEAoMd FHeFol $7HE I DPPH 2t
Z 2750 T7tEE AE RIS o]d of2 Yo} &

opibs A7 AFA AB] g A4 875 FEY 5
sl 229 xe) A% 7154 velA e AEoR THsAol
sieha Abzsch
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