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ABSTRACT

This study examined the changes in the quality characteristics and antioxidant
properties of soybean dasik containing aronia powder. Soybean dasik was prepared with
different quantities (0, 3, 6, 9, and 12% soybean powder/100 g of roasted soybean powder)
and aronia powder. The pH of the soybean dasik decreased as the amount of aronia
powder added increased, but the sweetness increased. The L and b color values decreased
as the ratio of aronia powder added increased, but the a value increased. The mechanical
tissue properties of hardness, elasticity, cohesiveness, chewiness, and gumminess
decreased as the amount of aronia powder added increased, but there was no significant
difference in adhesiveness between the experimental groups. The antioxidant activity
of soybean dasik containing aronia powder showed that the total flavonoid, total
polyphenol, and total anthocyanin contents also increased as the amount of aronia powder
added increased, suggesting that aronia powder affects the antioxidant activity of soybean
dasik. The DPPH free radical and ABTS free radical scavenging activities of soybean
dasik containing aronia powder also showed an increasing trend with the amount of
aronia powder added. Hence, aronia can be used as a natural antioxidant, and the quality
characteristics can be enhanced by adding aronia powder.
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I. A&

Zu|3HRoseceae)ol] £5k= °ot2YoHAronia
melanocarpa)e Eote77t Y4tAloly, I
A=A 0] wAloltHHwang & Kim 2023). of=
Yol= EdxIH|E(Black chokeberry), A
Hl2l(King's berry), oF2UYo|2l(Aronia berry)
S5o=2% EAHBussires et al. 2008). of=Y
ol =9 7|olle 145 AEE AAEHIAT,
el H4 et mid kg S7t= s
747 st 9 @& gHA|of F-2ksto] ofof Tk of
o] 4 a3t A&loltiJeon et al. 2018). oF=2Y
ol= T2 H|g|Fol H|s] HEAl E2tE k0|,
UAEAOIdT 22 ETls 49 o] #¢
ol et /o] Erhal HarE Y ltkKulling
& Rawel 2008). ol2Uole] 52 &= A7HXing
et al. 2021), =8 A|(Daskalova et al. 2015),
M= (Lackner et al. 2022), ¥Fx(Banjari
et al. 2017), YANI=Z A% AA|(Efenberger-
Szmechtyk et al. 2020)5° E5°] Yot B
A= =

ofzuyo} T A= ofEZYol BT F7Y)
(Hwang & Kim 2023), 7|4 E2io|E A
(Paeng & Koh 2021; Kim & Lee 2023), 473
(Hwang & Lee 2013), Z#(Hwang & Oh
2020), A71"9] QtEAloRd FYA A-H(Choi
& Koh 2022), =598 FAYT 5 FaterdA
(Kim et al. 2015) 5°] AF=JXT thalo]
AL A= vHRE AAgolt

e TeAgels BUS FARE A9

3, FAAY F710] o2 e Tkt AR

9
>
o,
it
o)

gof & ol CHChoi 2012). FZof tH4]
2 gd 7HAE ofye}t A% 7154 AAEE A
73t A& A A7 o]FA L 1eH(Shin &
Jeon 2020) 2L 544 A &4 FHA
3} k= Aol Qok(Shin 2023). FAE] wkeh
TS BRohd Atk Frie], AgcHy] 5o]
AtHShin 2023). Thof ARRE= HAlRE F2
A 75 et Y27 TR A=
So|n] THE AFRE A48T ZAAAE
2k J7F 2oh4(Shin 2023), 247 Eaoha]
(Jegal 2023), €98 #7F tHAl(Yang et al
2018), EAY FHA(Choi & Um 2013), &%
B AL T4l (Lee et al. 2023) 5 71673 4
ARE H7IE b4 AE A A7 A=
Act.

A% HAEZ} T 44 Edlso vhdo]
H AT 7fgEet, oft Sofl =3tEloH, YA
E A4 Ao figt FAEE Wollee at
al. 2023) A|99] qE AR 7|54 EAS
ol-gsto] FY4 £Ao] B2 tha] AEINdo] T
St A7} AAs] "Qsitial AlmE o] ofZ o}
IS Ay Fo7 KAt

2 Aol e et AdsitES 287t 7l

R
JAE HEANES B9 A9 5719 R

1. deiii=

ofYol EL {7t FHA Y] A2E fI5] of2
Yo Aronia melanocarpa) 42 @YY A=
(Gimcheon, Korea)?l AAEE 71HAF ol2Y

ofe} & F71E(Jeonwon Food, Korea), ot
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Alo} HE{(Dongsuh Food, Korea) XY ©lE
ofjA] ufjstct.

2. 3CHA9l K
FohA 9] ARxe AYPALKim et al. 2007)9]
A HE o4 9 Hedsto] F7H e o2y

d-oHw=E T o 7<
12%H] &= 7}

} T A7V 3%, 6%, 9%,

T

gt & 229 HiHE FHsHATHTable 1). oF
ZUole} F7M RS H2%A|(40 mesh)oll W

g & F71F0 of2Yol £ HlEHE Y,
< go] 303] o] Aol £07 WHESHGich
S 5 g¥ mlo] AolA ARt F 208
Ao} 274 2.5 e, =°] 1.5 mSl HHA1E
d3 I2A GRFsto] JFskelt

r—”.i fd

HU

©

3. OlZL|ot 2} JCHAo| ZHEY 24

1) pH &%

pH 572 offYo} &83 thalS 717} 5 g4
Z525 50 mloll 343 & homogenizer

(Bihon seiki, Ace, Osaka, Japan)& 7,000
B¢ #dgsto] of A (Whatman
No. 2)2 o33t AZNLS pH v 7|(Mettler
delta 340, Mettler-toledo, Ltd, Cambridge,

rpm, 30%

Table 1. Ingredients of soybean Dasik prepared
with different amounts of aronia (Aronia

melanocarpa) powder

Treatment”

Ingredients(g)
CON Al A2 A3 A4

Roasted soybean powder 100 97 94 91 88
Aronia powder 0 3 6 9 12
Honey 50 50 50 50 50

YCON: Soybean Dasik with 0% aronia powder added.
Al: Soybean Dasik with 3% aronia powder added.
A2: Soybean Dasik with 6% aronia powder added.
A3: Soybean Dasik with 9% aronia powder added.
A4: Soybean Dasik with 12% aronia powder added.

105°CollA 2413 A Agizries Ax &

3) 3k 34

ofZ Yo} £&¥} ol Yo} T M7} FTHA 9]
F=(Brix)58= 98 ot2yot £ of2y
of 2% A7t A4S 5 g4 S5+ 10 mLo 3
At o wESH A7 & ZF Alme 4A1RE 9
sonicator® ¥£% & o#X|(Whatman No. 2)
2 ougt AHEHS g A (Rx-5000, Atago Co.,
Tokyo, Japan)= 33] §HE& Z7sto] S73k9] 4
HAE =S5

4) B =74

ofZ o} &I oo} BT 7} FrHA| 9]
A= M2A (Spectro Colormeter JX-777,
Color Techno. System Co, Tokyo, Japan)&
53] BHE ST & BHgE EESIelth M
H=(Lgk lightness), ZM=(a, +redness / -green
S (b3k, +yellowness / -blueness)&
S5ttt 57900 ARES EEEw 14k 89.39,
adt 0.13, bgt -0.512 Z}7} HARE tg S4st
Rt

ness),

5) of2Uo} B X7} Friale] =A% &4
ofz ot B M7} FthA A2 Texture
analyzer(TA-XT2, Stable Micro Systems, Surrey,
England)2 S35t &= X(springiness),

2% X(cohesiveness), Zx(hardness), RIA
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(chewiness), #AA(gumminess) % 2]
(adhesiveness)o] ol S5ttt S48 212
Pre-test speed 5.0 mm/s, test speed 1.0
mm/s, post-test speed 1.0 mm/s, distance
30%, time 3.00 sec ¥oH, RE A7 53] dt

3 298 ¥ BRPS =ENA

4. OfZL|0t 2}t OfZLI0F 2% FIt 34
st Y £

1) ol2Yo} gz} of2iol B H7l Foh

Alo] dgts &

ofZ Yo} E} ofg Yo} & 7} Fri4l9
oehe & WHE Al& 100 gol 80% ethanol
1.5 L A7} & 65C heating mantleoA E&F
W reflus condenser)2.2 TAAIZ] T 34
7k &% T 33 HHE &S0t FEHLE o]
(Whatman No. 2)E &5to] o35t ofate o
2 314 H3-s=7|(EYELA VACUUM NVC-110,
Tokyo, Japan)Z A& 40C 2 F=XoA
A A (aspiraton)Z 3715 ¥l & 4P E30]
|E 5530 S AAY 550 T=H Al
#+ 50 mL cornical tubeol Z+2 Y=ol @11
-70C deep freezero] E¥slo] QA] ARES]
At

ol

FE=9

0

2) & EY9&3 F SEtH Lot F 24

T 327 SEAIFE T, 10%(w/v) Na;COs 8
0.4 mL AEE H7Foto] g4of Eil 405 B9
HRSAIFAHTE &8+ ELISA microplate reader
(Model 680, Biorad Laboratories Inc., Hercules,

CA, USA) 760 nmollAl &75}ct. &=

o
T
FFE4 tannic acidZ 23191, & EEdE

r>~

S ml G ug TAE(tannic acid equivalent)
2 Yehltt. & 2R %ol $EF2 Chae et
al.o02 i or SAsIH. JgE FEE
0.5 mL+ diethylene glycol 0.5 mLe} 8 &
IN NaOH 10 wpL #H7F & 37C Water
bath(BS-11, JS Research Inc., Gongju, Korea)
ol 1A7F B9t ¥RSA]A ELISA microplate
reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA) 420 nmollA &3=5 =
otk & ZEtHLolE R HEEZ
ruting &9 AFFAHCE A8 5 F &2
ol= 3FS mlL T ug RE(rutin equivalent)®
ettt & Sl & St ol 54 4

B 33 uhE 2gstack

e

B

3) A 24 &4

ofz o} &3 ofz Lo} & H7F Frh4] o
e FEE9 HEAIOPdY 42 Jang et al.
(2006)°] ol-&3t Yoz =453t 60 mLY
FZ Sj(EtOH : H,O : HCl1 =85 :13:2) ¢
of Alg EE FE= 3 g= ¥l FUHh &=
3 AFE 2Y=E A F A=A 6027 150
rpmlE Mg FEI oy FEHS AR
(Whatman No.2 filter paper)Z 933t & ¢
AoA 60E7F BX]3t thS ELISA microplate
reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA) 530 nmolA] S3EE =
ottt oe-E F&E°| DPPH =g 7%
< Blois(1958)7F A& o= S4skqirh
A& oetE 559] 0.1 mLoll 0.2 mM DPPH
€% 0.9 mLE 4°IF F, 3023t 37C F4olA

°

WSS AT iR A= g4l o2 A7t
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gt & 9ESAIF T ELISA 357 7](Model 680,
Biorad Laboratories Inc.,Hercules, CA, USA)
517 nmollA FFE=E AU of2Yor &
T Am FEEY ¢ Fddzdo=mes &
A BHT, BHASE AAFAISHA| ascorbic
acidE AREsHo] H|Walh Re et al.(1999)9]
S S-8SHABTS Btz 2752 S75H3
o} 7.4 mM ABTS €437} 2.6 m
persulfate 8HZ E3 &, ABTS |z o]
25 BA357] 13l 24417 SR dAaolA HEGA
Zct. ABTS ¥l &4 734 nm FF=oNA
0.7~1.0 + 0.02 F=2] FF=7t Uerd 74|
ofgtZ= 3l4sIlth. ofmYol £ oetE =

M potassium

£ 0.1 mL2} ABTS 9kol& 89 0.9 m[= &3}
Al o 308 &% 37CollA vESATAT S8

LT+ EBLISA microplate reader (Model 680,
Hercules, CA,
USA) 734 nmollA SH4skqict. e AF2 33
HHe 75kl HHgte = eIt

Biorad Laboratories Inc.,

5. 8AX=

2 AFolA AAE B ¥ EE datas
SPSS 26.0 P/C package(Statistical Package
for Social Science, SPSS Inc., Chicago, IL,
USAYE &&sto] A4 E45Hith

7 N edE ALl RAEGS AdE T 53
HHESE o, 11 9] 4 e &
Bt %}iﬂ—_—rQX]-i HASIH. F et 79
4 AZL Student’s t-test(Microsoft Office
Excel, Redmond, WA, USA)E AA|5}5i0oH,
Al e o] A= 49 i E4HEA (one-

CEREINEES

way analysis for variance)2& 4 & p(

0.05 =94 Duncan’s multiple range tests

o4 EAY foie PHstarh

1. OtZL{0} 29| O|3tatd EMut OtZL|0}F F
E29| st &4
ofZuo} BHO] pH, £
£ B3 A3R= Table 29} Zt}. ofZ ol Bt
9] pHE 4.62 + 0.02, 8 I=FS 9.00 +
0.06%, Y&+ 5.83 + 0.03 °Brix® S9=HA O
o, MEl [ZHEE) 34.18 + 0.70, azi(AAE)
12.89 + 0.27, b3k 13.18 + 0.21°22 A=)
o} Seo(2022)9] oFRUo}l B H7F Erhale] o
Tof| A ofZ Lo} Bko] £EL 10.53%F FAKSH
BFE BAom BE(Ehe 39.06, AHE(agh)
£ 8.93, B Z(bgh= 9.155 YERHO] & A+
o] A8H olZujo} BEutHr} Wil =qkz|ul &
A 9 AT tha 2gkE B th Hwang
& Kim(2023)9] d+23} ofZo} B&o] pHE
4.77, FEIFE 1.55%, B+ 22.2°Brix, A=
£ LFHHEE)S 14.73, agi(FAE)L 9.03, b3t
2 2,982 Skl Brsto] & Ao ARG
g ofZ2uo} £} Zjolg Yt olet 72 Z
= of2Yoe] FF-Z HIESto] AuiA], $8H4]
7], A&9] A=y, 45k B 59 Aolz

2k g 9 AT

Table 2. Moisture content, pH, Sugar content,
and color values of aronia powder

Items Aronia powder
Moisture content (%) 9.00 + 0.06
pH 4.62 + 0.02Y
Sugar content(® Brix) 5.83 + 0.03
Color values” L 34.18 + 0.70

a 12.89 + 0.27

b 13.18 + 0.21

VANl values are expressed as the mean + SE of
triplicate determinations

2L value: degree of lightness, a value: degree of redness,
b value: degree of yellowness
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71918l o2 Kol el 2220 BT HTh olmujol 2aE
ofuol B e F&BC F Beldls, o] o 26, SEAlokd BEEL ofzuiolt of 4

% BefHio|, & QtEAlobd ¥, DPPH 2w ol4} kot #2lF & ot=uote] ghits} 4

Oz 9 ABTS Fze] 47% 4 Aot 5ol /M St AL gelg & Ay 1w

Table 33} Zt}. ofzUo} 2% F259] & &7 I skt

H= 2 169.53 + 0.23 mg GAE/g, & & ol9} ZHe. ATE B % Zaus & Zoiw

ZH o]t k2 28.36 + 0.14 mg QE/g, & wo]=, QFEAjoRY é_u"__ o] DPPHS} ABTS+ 2}

FEAloRd FFL 9.02 + 0.11 mg C3G/100  TZ &A% 4 FL zoz Aagch

o2 Yepgt} Seo(2022)% of2Yo} ofghg

=9 AR 24 4 23 F Evs & 2. Ot=LI0} 2% FIt 349 E254Y

& 42.03 mg GAE/g& ¥ A7olA A of2 1) ol= o} But M7} ZriAle] UubyE Fek

Hot offekg &80l st B0l gol ARUH opzajo w sk Brhale) PurgRe B

At DPPH &z 27459 ICso a6 1,339.90 3t A7M= Table 49+ 7}, 28 sl =% Ax}

pg/mL, ABTS oz A6 ICs #E = gz 17.20 + 0.13, 1% A7FE 17.18 +
1.

184.51 pg/mLolitt. Lim et al.(2014)& tf&

Table 3. Antioxidant activity of aronia powder ethanol extracts

10, 6% ZA7FE 17.81 + 0.17, 9% A7+

DPPH ical ABT ical
Total polyphenol  Total flavonoid Total anthocyanin scaveri;ii;a scaver?gi?;llcg
TAE" E? C3GY/100 0
(mg /g) (mg QE”7g)  (mg /100 g) 1G5 sg/ml) (ug/ml)
Aronia ethanol extracts 169.53 + 0.23”  28.36 + 0.14 9.02 £ 0.11 1339.90 184.51

UTAE: tannic acid equivalent.

PQE: quercetin equivalent.

9C3G: cyanidin—3-glucoside equivalent.

PCso (g/mL): Concentration required to reduce 50% of DPPH free radical activity.
YAll values are expressed as mean * SE of triplicate determinations.

Table 4. Moisture content, pH value, and sugar content of soybean Dasik prepared with different

amounts of aronia powder

Aronia powder content (%)

F-val
CON Al A2 A3 A4 vaiue
Moisture(%) 1720 = 0.137% 1718 + 1.10 1781 + 0.17 1759 + 0.12 17.64 + 036 155
pH 6.54 + 0.05° 642 + 003" 633 + 002 627 £ 001Y 624 + 0.01° 19.6577Y
f}‘gé‘rrixc)omem 437 + 0,03 453 + 007° 457 + 007 459 + 012 460 £ 0.10°  1.22°

YAronia powder (3, 6, 9, and 12%) was added based on the total weight of soybean powder.

DAll values are expressed as the mean = SE of triplicate determinations.

Values with different superscripts in the row are significantly different among groups by Duncan’s multiple

range test.
977p<0.001, "p<0.05.
9NS: Not significant.



orzUot =&

17.59 £ 0.12, 12% H7KE 17.64 + 0.3692
offUo} B HIlF VIR 7 TRFo] oAt
S7hoke AoE BANE {ogt Alo]g HolA]
oottt olet T2 Adb= E AFol|A ARESE of
Yol E9} B2 IUHR9 7 TS 4
9.00%2} 9.02%%Att. wHekA] 8 Aol 8 3
o] Zol7t A9 glo] of2Yot B M7t 4
gl 9FS FA g2 o= ZtEnt of
Zyol % 7l #E= AlolA(Lim & Lee
2017), #7|(Lee & Choi 2016), 3Z&E A7 2
IHHwang & Thi 2015)% °]¢} f-Afsto] of=Y
of £ X7lgol wEt FEFE JFE UA
2uTHr si3int. ofEYol Ry#H(Park & Joo
2020)A+ A3} ofR Yot 7] wE S8

2 §AQ Apo|7} itk B 5k, A
of A8 ofEuUol Biiul FEUriRo] £E5
ol Zfol7t WotSol= SEg=Fo] vishA |
2 olf&= A& F37RLol st AR 7t
7] 480 W] wiZelgtal B arsieltt. ot
2Uot % H7F A7 A-*(Hwang & Thi
2015)0l4= ot2Yol & A7t S7tol wet
& e F7belttal Bkl At
op 7bE 7} oflRE thal2 A atal 7hRe]
A7FF S7tl w5 o] Skttt B
5=t oFEE ZHE7F A atat ZhRETH
S ghgo] W2 Ayl oplth(jang & Chung
2009). &3 ATy A7F SARTH(Son et
al, 2008), ¥& w7 7H+ 7h AgthA(Shin &
Chung 2017)= AR H71 S7t0] b2t &
ghgo] S7ketqnt. olefet it FARS] £7
eFol =7 w2olkal st

ot Yo} B H7} FtHAlel pH 24 Adk:=
2, ofEYol B 3, 6, 9, 12% A7 7+
7+ 6.54 + 0.05, 6.42 + 0.03, 6.33 + 0.02,

-~

WPt B ZHSY W S B0 DR ¥ 393

=20 X o =

6.27 £ 0.01, 6.24 + 0.01&2 ZA=Uct. o}=2
Yot & J7FF S7tel wet Foh4le] pH 3k
o] et Hadshs Bde EAI(p<0.001),
AA A9 pHEE AMd 9ol e Zos
e of2fet A3k & Aol AR ofEY
of £2o] pH7E 4H3(4.62 + 0.02)0]994] o]e}
22 A7F yEid A 02 AR EH ofZ Yot &
T H7F AEA Alel=A(Jang et al. 2018), F71
(Lee & Choi 2016; Lee & Yoon 2016), °F=Y
o} 2= 7} Ae(Joo et al. 2015), 27|
(Park 2014; Hwang & Thi 2015; Choi &
Koh 2022), 4/#(Yoon et al. 2014)2] Lol A]
T AR A3 Eoth

ol o} £ H7F FthAo Bk &7 A=
&, of2Yol £ 3, 6, 9, 12% H7H-2 2
7+ 437 + 0.03, 4.53 + 0.07, 4.57 + 0.07,
459 + 0.12, 4.60 + 0.10 °Brix=® ofZUYo} &
T J7YF 571l wEbA B folstA kst
AH(p<0.05). ol A= & AollA ARESE
otz o} Bk A F=7} 5.83 + 0.03 “Brix®
ofZ o} E AHAH9] Grrt thA] Gl FF&
& Z0& Hojxth ofzuyol & 7t 7]
(Hwang & Kim 2023), 271" (Park 2014)% o}
EYol &% H7Fg S7tol wet AlEe] 9=t
S7FekithaL shit

3. OIZLIO} 2% 7} STHAQ| Mot 2/

ofzYot L2 VIS T4 Mk 4 2
3 9 o]y EA2 77} Table 59t Fig. 13+ Zth.
T2 471t 349 H=(Ldh= o
270] 46.13 + 0.42% 7V %37, ok=Uo}
23,6, 9, 12% F7R-S 27 44.82 £ 0.82,
43.26 £ 0.39, 42.35 + 0.61, 40.61 = 0.232
& otzuyo} & H71F S710l whet 45l

9
HU
i
9
i

[o
ik
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Fig. 19] @54 olA: ofZ o} & H7F
7t whet XI5k A w]lct. of2{gt Ak of
o} Efo] F7FREL oS Wil §lo]
A7FF 3710l wEkA Lgko]l WA SA=E A2
2 Almdnt. A (aghe tixwo] 8.01 +
0.54, ofz2Yof B 3 6, 9, 12%H 7Rt ZH2t
8.28 + 0.39, 9.52 + 0.83, 11.53 + 0.17,
14.91 + 0.33% of2Yo} B8 A7k 7t ot
2} aglZ S7Isk3ih of= Yol 2 A= (agl)
£ 12.89 £ 0.272 HME7} 2204 7|Q1g A
o AteHEth FAE(bghe tiRTo] 27.92 +
0.710191L, of2Yo} &9 3, 6, 9, 12% A7
< Z47F 22,99 + 0.26, 19.83 + 1.26, 19.70
+ 1.03, 18.59 + 0.18 3= UERY ot ot &
= A71F S7tl whet bite R-9fokAl Aokl

TH(p<0.001).

o= ot2Yo} & 7} F(Hwang 2021), &
HAAo]A(Jang et al. 2018), TE Alolz
(Lim & Lee 2017), ot2Uo} 259 7} F7]of
E(Yun et al. 2017), $7|(Lee & Choi 2016),
olg Yo} & A7} A& (Hwang & Thi 2015),
A Yoon et al. 2014), A7]"(Park 2014;
Hwang & Hwang 2015; Hwang & Thi 2015),
My (Park & Chung 2014)9] F9E ofZyo}
4 A7 SVt et agk2 S7tok= B L
& b #Aske AFE Edvke 9=
AR 23E Hoith

offyo} £ H7FF S7IE HE(Lh), T4
T (b#h= FestA Wolsl 2w (p<0.001), AA=
(a%h= ol2Yot B M7k 7ol w2t f2lst

Table 5. Hunter color properties(L, a, b) of soybean Dasik prepared with different amounts of aronia

powder
Aronia powder content (%)Y
F-value
CON Al A2 A3 Ad
LY 46.13 + 0427 4482 + 0.82 4326 + 039 4235 + 0.61 4061 + 0.23¢ 15007
a 8.01 + 0.54° 8.28 + 0.39° 9.52 + 0.83 11.53 + 0.17° 1491 + 033  31.94™
b 27.92 + 0.71° 22.99 + 0.26° 19.83 + 1.26" 1970 + 1.03* 1859 + 0.18 22217

YAronia powder (3, 6, 9, and 12%) was added based on the total weight of soybean powder.

DAll values are expressed as mean = SE (n=5).

Values with different superscripts in the row are significantly different among the groups by Duncan’s multiple
range test.

97"p<0.001.

9L value: degree of lightness, a value: degree of redness, b value: degree of yellowness.

Aronia powder content (%)Y

CON Al A2 A3
- . . . ‘

YAronia powder (3, 6, 9, and 12%) was added based on the total weight of soybean powder.

A4

Fig. 1. Color of soybean Dasik prepared with different amounts of aronia (Aronia melanocaroa)
powder.
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A EoFATHp(0.001). MES] Zoli ozUot o] o wet He) Mol itk FojAl Hol
Balo] FRe $ouo] ghEAloly Mio] 9 AAHY HEHE AES Ue gow, oz

o7 7|Qld o= AtgHch of 2 M7t S71ol webA e F4asal
t}. S (cohesiveness)S A&7} EAA7] &

4. OI2LIO} 2 &7} ZCHAle Zxfzt Aol My A ofgyo} Bk Hrle 2o
ofzYo} £ F7t FrhAe] £AZ2 Table wEbd Ak Adkol9la, qp%} ofZ o}
61} o] S =AU A= AlE FAl WY L 3%, 6% J7HRE FO3E o]zt fllar

< Yo7|= oz FHA 9 Hx(hardness)= 9% H7RtollAHE] feld oz 76K (p<0.001).
) ZHCON)L2 5,416.01 + 61.07 kg/cm?, ot 1314 (chewiness)S A1ES A7t L35t 4
2rob B 12% WHIAGS 378835 & b PO ofuol B W/kF Bl wetA
103.84 kg/cm’& ofZuo} & H7lgo] St 45h= %S Ak A4 (gumminess)E oF
B gaole UL Ul TR Blee 2ok B W 71l 9 2 Row
& Kim 2007) A7IME 77124 B71901 378 meteh 4419 224 (adhesiveness)el Hhdt
TE e Ahohs 4TS Hol fARE 23 ke AR 7F 99)F Zjo|E HolR] goprt,
o1, Se0(2022)9] oFRol e H7h B

e o=

T

oN

o] A, At BE H71SE ofEE T4 5. Of2L0o} 2L It ZCHAQ] = polyphenol
9] A= FARS A7 SVl "t =Tt 2t & flavonoid &
Z7l= oty B35k 2 H(Jang 2009; Jang & off Lo} Eo] H7} vl&= 0, 3, 6, 9, 12%

Chung 2009), ol={3t @42 oHEE 7} H 2 Az IS F polyphenol R F
sto] APl 7120 QA7) ropa] A flavonoid &&5% Z¥+= Table 77 At} o
o} 7FR9] H7bgo] S7FdE ds] 341 A EYyo} & H7F I oeE FEE9 F
olgtxl B sttt ©EA(springiness)2 A& polyphenol 32 tRgto] 225.55 + 2.59

Table 6. Mechanical texture of soybean Dasik prepared with different amounts of aronia powder

Aronia powder content (%)

Items F-value
CON Al A2 A3 A4

Hardnesskg/cm?)  5,416.01 + 61.07Y 5,179.76 + 54.89° 4770.69 + 82.85 4,563.67 + 90.12¢ 3,788.35 + 103.84° 64.83""%
Springiness(%) 0.59 = 0.01° 049 £ 001° 048 + 001" 041 £ 027 038 + 001° 2856
Cohesiveness(%) 027 £ 0.02° 025 £ 001" 023+ 001® 018 £ 001° 010 + 000° 34.32""
Chewiness(g) 319.24 + 2467 29003 + 21.84" 18576 + 14.61° 17636 + 1465 15990 £ 16.79* 23917
Gumminess(g) 577.08 + 4393 56622 + 3320° 48179 + 25.33° 456.88 + 44.07° 44367 £ 3375 6.52°
Adhesiveness(g) -3568 £ 120 -3502 £ 135 -3317 £ 1.07 -3372+ 118 -3328 + 108 0.48

YAronia powder (3, 6, 9, and 12%) was added based on the total weight of soybean powder.

DAl values are expressed as mean * SE (n=10).

MWalues with different superscripts in the row are significantly different among groups by Duncan’s multiple range
test.

975<0.05, "*"p<0.001.

YNS: Not significant.

EETS
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Table 7. Total polyphenol and total flavonoid contents of soybean Dasik extracts prepared with

different amounts of aronia powder

Aronia powder content (%)

F-value
CON Al A2 A3 A4
Total
polyphenol 225.55 + 2.59°%9 22915 + 2.19% 237.43 + 6.13° 241.72 + 2.00° 243.49 + 1.60° 5.53'0
(mg TAE?/g)
Total flavonoid . J . b . .
3) 13.20 + 1.12 19.80 + 0.73 28.20 £ 1.97 35.02 £ 1.51° 41.84 £ 1.05* 72.66

(mg QEV/g)

YAronia powder (3, 6, 9, and 12%) was added based on the total weight of soybean powder.

PTAE: tannic acid equivalent.
YQE: quercetin equivalent.
YAll values are expressed as mean = SE (n=3).

Values with different superscripts in the row are significantly different among groups by Duncan’s multiple range

test.
9"5<0.05, ""p<0.001.

mg TAE/geIlaL, ofzYot & 3, 6, 9, 12%
A7 42} 229.15 + 2.19, 237.43 + 6.13,
241.72 £ 2.00, 243.49 + 1.60 mg TAE/gZ2
YERY oz Yol B {7} Hle 7ol wet o
219] & polyphenol 30| oS & 4= AN
o} ol Yo} £ M7t BrHAl(Seo 2022), T
C=Ao|Z(Lim & Lee 2017), F7](Lee & Choi
2016), A (Hwang & Thi 2015; Joo et al.
2015), H¥EPark & Chung 2014), HZE
(Hwang & Nhuan 2014), A®(Yoon et al.
2014)¢] A+ 23 ofzYot £ 7t vl& S7t
of wWetA F polyphenol ¥ F7Foklttal
B89t} o2 Yok= polyphenolic compounds
7} 9F 690-1,080 mg/100 g &-fd Aoz HIlE
913, rutin hydrate, vanillic acid, chlorogenic
acid®} @2 polyphenol compounds?t S+
oltty &#A Utk Benvenuti et al. 2006;
Jakobek et al. 2012). W=tA polyphenol E=F
o] FHg of2Uo} BS Frhlel HrleliE
735 otz=Yol &% F7Hgo] S71EE ol ¢
Fr 371 ZAo2 HojZlr

% flavonoid &2 t2w-2 13.20 + 1.12

I~

mg QE/g, oF=2Uor £ 3, 6, 9, 12% H7H-&
Z+ZF 19.80 + 0.73, 28.20 + 1.97, 35.02 +
1.51, 41.84 * 1.05 mg QE/g& YEh} ofzY
of £ A7t FHAl2 of=Yol £ A7k F
7toll Wb folsHA & flavonoid 3ol =of
2 & 4 AAHP<0.001). oLt FARH] otz
Yo} HEtg Hrloto] A|xst A (Hwang &
Thi 2015), AEZE(Hwang & Nhuan 2014)9]
BFE ofmYol £ F7} Hl&o] VLSS &
flavonoid ¥l 57ttt E3F 8k
= 7isto] Ax3t thAY] BeE &b
A7V 5710l wEtA & S o= o
7Fol= AS BYtHYang et al. 2018).

o wr e
oN e o

r

6. OfZL|0f 2% F7I 3CHA9| itat &ty

ofgYol B H7F Hl&Z 0, 3, 6, 9, 12%=
A xSt FtH4]9] & anthocyanin &%, DPPH
radical £ 9 ABTS radical 215 &% 2
T}= Table 8%} Zt}. Fth4]9] & anthocyanin
SHFe giZ70] 0.00 + 0.00 mg QE/gRou,
of2uyo}l B 3, 6, 9, 12% A7t 2424 0.52 +
0.01, 1.49 + 0.04, 3.98 + 0.03, 5.45 £+ 1.13
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Table 8. Antioxidant activities of soybean Dasik extracts prepared with different amounts of aronia

powder

Aronia powder content (%)

F-value

CON Al

A2 A3 A4

Total anthocyanin

(mg C3G?/100 g) 0.00

I+

0.00* 052 + 0.01°

1.49 + 0.04> 3.98 + 0.03° 545 + 1.13¢ 64.58""

I+

DPPH radical

. .. 13.17
scavenging activity (%)

I+

0.177Y 18.79 + 0.26% 23.92 + 0.37° 30.39 + 0.67" 36.57

1.71* 118.62°7"

I+

ABTS radical
scavenging activity (%)

73.98 + 0.38° 8321 + 0.33° 8573 + 0.44* 8595 * 0.22° 86.17 = 0.00° 272.04"""

YAronia powder (3, 6, 9, and 12%) was added based on the total weight of soybean powder.

2C3G: cyanidin—3-glucoside equivalent
DAl values are expressed as mean * SE (n=3).

Values with different superscripts in the row are significantly different among groups by Duncan’s multiple range

test.
9" p<0.001.

mg C3G/g& U of2Yol &9 J7FF 571

o E}fq' FOJ5HAl & AEAloPd dgo] EorlE
& 4= AATHPC0.001). oF=HoFE H7Igt Ae]
(Hwang & Thi 2015; Joo et al. 2015), HZE&
(Hwang & Nhuan 2014) G4 = ofzZUo}
9 J7F 710 Wt & EEAJoRd ol
57kt FARE 23S Hot

Ft+419] DPPH free radical £752 °ol2Y
of EEZ 7heHA g2 "R+ 13.17 £
0.17% ¥o1}, of=Yo} B 3, 6, 9, 12% A7}t
+2 18.79 £ 0.26, 23.92 £ 0.37, 30.39 %
0.67, 36.57 £ 1.71% & o}2Yo} £ H7}3F
Z7%of wgl Ftt419] DPPH free radical 27%
< oAl S71ehe A& e TH(p<0.001).

ABTS free radical 2A% &4 A7= EH_%—?’-
< 73.98 £ 0.38 %o, ofzuol B 3
9, 12% A7+ 247+ 83.21 + 0.33, 85.73 +
0.44, 85.95 + 0.22, 86.17 + 0.00 %= UeR}
oz Yo} E9| 7} vl& F7tol| weEbA ABTS
free radical 245 EoHAE FoE HAF

t}. of2 Yo} A7} J73(Hwang & Lee 2013), 3

EE(Hwang & Nhuan 2014), Z&](Joo et al.
2015)9] AL of=Yo}l 7} Hlgo| F7HdS
= ABTS free radical £74%5°] S7F5F91 7]
A F2HZE H7KeE thi](Lee et al, 201497 &
&2 H7F SYA B24(Son et al. 2008)9]
BEE olf FARS A7FEF S7tol wEkA v
9] ABTS free radical &7%5°] 715t &
Tt fARE AaE Hogith

ofzyo} £ M7t S71ol wh Frha o]
Al £43 FARRkso| E/d8s]= olf+= o=y
ok= polyphenol, flavonoid ¥ anthocyanin
I 22 ot A 245 FRokaL, o]

=4dE0] otz2Yolo] FAs} Ah-gof 7]ofsk= A
o7 HIEIT QtKSlimestad et al. 2005;
Benvenuti et al. 2006; Hwang & Nhuan
2014). E3t Jurikova et al.(2017)9] AFo|A=
oz Yo7} itskso] w2 olf+= HEH C%
22 A} HERE v mHisil, SRtEE,
Eohbd 9 ©d 5 &9 SRbEY QHEAof
d o] &7] wieelkal Bisk3th. Denev
et al.(2012)9] ot2Yoto] ZejHEs Aol &E

3}

01
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U gAle B4 A7AT ook Selils, &
ghricolE, QtEAlobd HREo] ERalA e
=ojgl L ojefat ey B Yt apAks) 2
Qe oro] ATBAZ Urehitha B IS
whebd, ofzzuol St S7hz Qla) AHASHE A
e Z7A H1 oleiet ANE BN gt
o} BT Sk Ao Abmst

V. 89

"

2E

2 A9 A 24 5 o] %t
ofzYoks thA]of| Ags5t7] fisto] otZuYot &
o] H7t vlgZ F7FF tiHl 0(Hi2D), 3, 6, 9,
12% A7loto] Fohils Alxet & Johale] 4
EAT 8t aIE E3otnt

ofzuol 9| £F gF2 9.00 + 0.06%,
pHE 4.62 + 0.02, %= 5.83 + 0.03 °Brix
o|git}. ofZ Yol 9| Lk, azk ¥ bt 77t
34.18 + 0.70, 12.89 + 0.27 ¥ 13.18 + 0.21
E UET ofl2UYo} ot 559 5 &
2 48.99 + 1.69%1, of=4o} & ofghZ =
EE9 F ZYHE, AEAoMd ¥ F E8tE 0]
T g2 77t 169.53 + 0.23 mg TAE/g,
28.36 + 0.14 mg QE/g % 9.02 + 0.11 mg
C3G/100 gol¥ty. DPPH radical AA%d
ABTS radical £A59] ICsofk2> 22 1,339.90
ng/mLI 184.51 pg/mLolHt.

ofzuyo} EeS IS T FAEAHY
Pk} avE B4R A3k vt gtk of2Y
of 2 7R FthA 9] o7 HFE tiRd &
AT 7ol 37t igieh. pHE of2Yol &
o] H7kgo] S71dr= T2 pH 2 79
SHA Aok AR UERE 2™ (p<0.001), B
T ofZ Yol O] H7hgo] WordyE {9
SHA| 7 tH(p0.05). TTHAY] e &4 24

¥}, ofZ ol B 7} Hlgo] word4E Lt
b#td WolAl= A¢S BEIAN agh2 S716oh=
B¥S Ak ofmyol B 7} FThA o] 24
4 &4 At tHof of=Yol B A7 5
7holl wet gy, Ax, SR, AP, A
ol AS o, FAAS 2t of
EYo} B8 M7l 7tof| o7} QIgit. otz Yot
02 A7kt I ek 574 4, F
flavonoid, % polyphenol, % anthocyanin
% 9 DPPH free radical, ABTS free radical
2752 ot2 Yot & b Sl Wb 5
7Fsk3d.

o|2f3t At FrHA ] ofzmYot B 7t
StH FAEA, 7154 A& o 2 MRS
P 7 USACE A=, ofmY o} FUZ
7Rt 71657 AlEAIRS] e gt thale] Akt
= 7S 4 Qo HE ofmlokE 83t Ay

sAER AEAE AR At Hoji.

1l
f o
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-
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