Korean J Food Preserv, 29(2), 222-232 (2022)
https://doi.org/10.11002/kjfp.2022.29.2.222
pISSN: 1738-7248, elSSN: 2287-7428

Check for
updates

Korean Journal of Food Preservation
stEAMEXNERSEE| K|

Research Article

Quality characteristics and antioxidant activity of stick jelly
prepared with aronia juice

OI2LI0KE &7} A5 Ao ZH

Al

EAN 0Ol
=10 o

=~

o9l
-
I
——

o

—_

Eun-Sun Hwang*, EunMyeong Shon

SlOA* . 2O
S L ey

ﬁ OPEN ACCESS

Citation: Hwang ES, Sohn EM.
Quality characteristics and
antioxidant activity of stick jelly
prepared with aronia juice.
Korean J Food Preserv, 29(2),
222-232 (2022)

Received: September 01, 2021
Revised: October 14, 2021
Accepted: October 14, 2021

*Corresponding author
Eun-Sun Hwang

Tel: +82-31-670-5182
E-mail: ehwang@hknu.ac.kr

Copyright © 2022 The Korean
Society of Food Preservation.
This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licens
es/by-nc/4.0) which permits
unrestricted non-commercial use,
distribution, and reproduction in
any medium, provided the
original work is properly cited.

222

School of Wellness Industry Convergence, Major in Food and Nutrition, Hankyong National University,

Anseong 17579, Korea

argLfet BLAMISEIEE AE TS HE

Abstract The study was conducted to investigate quality characteristics and
antioxidant activities of stick jelly prepared using 0, 25, 50, and 100% aronia juice
instead of water. The moisture content of stick jelly was 81.88 to 88.22%, with the
highest moisture content in jelly without the addition of aronia juice. The addition
of aronia juice tended to decrease the moisture content of stick jelly compared
to the control group. The ash and crude fat contents of the jelly increased with
an increasing aronia juice content. The sugar content, total acidity, and hardness
of the jelly increased, while the pH tended to decrease, with and increased aronia
juice content. Regarding chromaticity, L and b" values decreased, and a” values
increased with an increasing aronia juice content. The total polyphenol and total
flavonoid contents increased with an increasing aronia juice content. The
antioxidant activity, measured based on the DPPH and ABTS radical-scavenging
activities, and reducing powder were significantly higher in jelly containing the
aronia juice than those in the control, and proportionally increased with an
increasing aronia juice content. Overall, these findings suggest that aronia juice
can be used for stick jelly making.
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A= 5ol TR ASHAIE Yol 5%, 4% 2 S34
2 AAAo] 9-pota vt 7hEste], YAt dA 9
7|54 F0tHKang &, 2006). g AXE o4 detd, e, ghd, HE
Argsted], AolA F70 wel gaet A7, A7 Fx, JY4 5ol oE2A YERATHKim
5, 2020). &BAHES] ARl digt FAo] FUletEA A HrishA] & AAAF 716t
A]o] digt =871 F7ksta loH, AR thefet Fejo] Azt fEE T 9t Al &1
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o} YoflA] 2018\ 3,154% FO= °F 252%7HA] thE A
Aol AOoRE FUF o A AFfo] HYHoR
3718 Aoz Agstal Qth(Kim, 2020). TYof= vt
A, 5714, A3 gl SR6t AAMAE HRotal
Aol A A zo| S&EI glon, euat F&E(Lyuet
Oh, 2002), & 5=%(Jeong® Kim, 2008), 2t &
H(Moon &, 2012), Fhef IEBack &, 2013), AHM
FZE(Nho 5, 2013), AHA 170} 5= (Choi?t Lee,
2013) 5= H7ioto] B Ad&ol S5k, gt A
F= 22 AFo] ML= A

HZg 7o dFQ offYolk= HopE|7irt fAkA]olH,
ZACE 23 FolA g =R o]z Rosaceae
family)ol &3= #EZoltiKulling?} Rawe, 2008). oF=
Yooz &2, AEAO, EtEo|E 50| F5-5t
o gAFSHBanach &, 2020), ¥ (Gill &5, 2021), T
A=Banach 5, 2020), &< xMilutinovi¢ 5, 2019),
A% 4 @A Cebova &, 2017) o 59 ot A
&40l in vitro B in vivo HAEE 9l USEHU-
SEuEtol A= 2F 100 | Hoj ofZYo} Zjuf7} AJ&te
olgf @A7IA o] #E35] F7lstal UK Choi 5,
2015). otzYot= BE HReke 93 dudt 2203
H2uto] Zdll, Bz HIH o7 ks et 7HeAEol
U AE B 28 GAS 9 AAdEE 85T itk
(Kim¥} Park, 2014; Won¥} Kim, 2018). @A71A] of&4Y
o5 A71st F7](Lee®}t Choi, 2016), HH(Park® Chung,
2014), 872E =FA(Park 5, 2015), T2 (Lee 5,
2015), Az Hwang@t Thi, 2020), ¥73(Hwang¥} Lee,
2013) 5ol /W=l of2YolE 7kt Ao et
A (Hwang¥t Thi, 2015)% L& AP= Tt o] & 74
el ofzYyol A2|9] B¢, ofmuyot I Tl 3-9%
Fo = AP HA A AHA|5h= HEo| Rot ofZ o}
e 243 7IHst] ofgE SHE AU ETE,
Ae)9] YT F31 Zo] Ry A £70% A
ATt AHAEY FFol| st M= Ao i
o] a5ttt

2 AFollM = A= H7FsHA ¢al of=2 Yol B
g 25-100%7H4] S7HA1A St= Hestal, Aetgly) 9
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olslety BASA, AT B S A ast B
(¢] A

24 Az Az ol2YolE 100% 2L 7

ox o

2. Mg % diH

2.1. 4E & A

ol Uol= A& FHY otz Yo} AullsrgolAl gt
A& AR st ARgsttt. Aed(Geltech Co.,
Busan, Korea), ®El(CP Kelco Inc., Atlanta, GA, USA),
TF9A4HJungbunzlauer Inc., Basel, Switzerland) ¥ &
AEZ4(Galactic Inc., Celles, Belgium)2 A|lHHE-S 195}
4t} Folin-Ciocalteu’s phenol reagent, 1,1-diphenyl-
2-picrylhydrazyl(DPPH), gallic acid, catechin< Sigma-
Aldrich Chemical Co.(St. Louis, MO, USA)°lA T35}
9411, 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt(ABTS)= Flunk(Hekdelberg,
Germany)ollA -+ttt 1 9] A|2FE2 Sigma-Aldrich
Chemical Co.2} Jencei Chemical Co. Ltd.(Tokyo,
Japan)olAl A& gradeE FYsto] ARESFAT

2.2 OfZL[ofZef Hel H=E

ool 52 Eof 7Rl AHT & E71E
3}l A 7](Hurom H-201, Seoul, Korea)o] B3 2%
oto] FHEZ ATt

Agle AFPATHwang?t Thi, 2015)5 Filsto] o
2 2| ou] S AA Table 13} 22 v & AR5
o}, A A zof ARSSE & 250 mLE 7|E0R & 539
25, 50 2 100%Z olZYolEo2 thAsto] A=t Az

& AYERE 319, of2Yokge AU ¢l =T
gol Alzet A= E Xz stgltt. WHlof & E+= of
ZYokEE 150 mL ¥ AfEZ 234 A7kt v
FFALE F FojFUA T F, &2 70C A=At
A Z# AAs] Aetdo] SlH =S otglet. A=teo] &
A3] Bl WA B9 & B ofzyokadt HE,
TAA, RS W 100CIA 387 o 7FEsth
Az" Aee AALE E(Q20x15%7 cm)oll I A20f
A 1IAIRE B9 AR & o] SEEA R FAS
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Table 1. Formula for stick jelly made with different amount of aronia juice

Ingredient Aronia juice (%)

0 25 50 100
Aronia juice (mL) 0 62.5 125 250
Distilled water (mL) 250 187.5 125 0
Gelatin (g) 15 15 15 15
Pectin (g) 0.25 0.25 0.25 0.25
Citric acid (g) 0.25 0.25 0.25 0.25
Calcium lactate (g) 0.25 0.25 0.25 0.25

YAronia juice (25, 50 and 100%) was added based on the total volume of distilled water.

of WAIIOIA 6A1Z Bt SAZ] Fofl AT EA4ol AR

shoiet.

2.5 3 &

Ao e B9 28 ARE 2x2x2 cmZE AHE 7,
texture analyzer(CT3 10K, Brookfield. Middleboro,
MA, USA)E Ar3l texture profile analysis(TPA)Z =

2.3 YEyE B3 53

Azl AubgE 2 AOAC(1995)9] wiof wjet &
Aotoict. 82 105CE % E2to] QE(EYELA, Tokyo,
Japan)ollAl 715t} AFFsiRlal, 23E-2 600C 332
(Jeil, Seoul, Korea)olA 2SAA &Gttt 2tHd
2 A A BAX7](Kjeltec 2400 AUT, Foss Tecator,
Eden Prairie, MN, USA)E ©]-835}9 semimicro-Kjeldhl
Hoz BN, AW Soxhlet F&7](Soxtec
System HT 1043, Foss Tecator, Eden Prairie, MN,
USAYE ARESte] diethyl ether® F&3to] Aot

24. JI8Y U2 pH ¥ e FF

A ] Frot pH S4Z 9o ARE dA A2 &, Al
& 5 g9 95% o2 25 mLE #715Fo] vortex mixer
2 ZRIgE 3o 40TolA 102 &<t 231 &2 T 99,
13,500 x gollA] 3087t YAE(Mega 17R, Hanil Co.,
Incheon, Korea)sto] A45HS AUt B 58S
Foto] F=A(PR-201a, Atago Co., Tokyo, Japan)Z
Stk pHe AedS Fotd pH meter(420
Benchtop, Orion Research, Beverly, MA, USA)Z &
ottt A= AOAC(1995) Hdol| what Alg =59
10 mLol|l pH meter A= ©11 0.1 N NaOHE °]&
sto] pH 8.37MA] T9ol= o Z83 NaOH ¥(ml)=
citric acid &F2& FHiksto] eI
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Aokt AR AEE plated] S0l &1 §HE F2HA
H(two-bite test)= 33| ¥HE SAsto] S 513l
ot Ax 4L gt probe= TA11/1000, target type:
% deformation, target value:50%, trigger load:10 g,
test speed:0.50 mm/sec, load cell:10 kg2 2 3}t

26 ME =X

Aelo] MEL 2x2x2 cmE A2 22 34 FAlo|
8% MTA(Chrome Meter CR-300, Minolta,
Tokyo, Japan)& ©]-&3dto] HE(L, lightness), HA%:
(a’, redness), FHME(b, yellowness)S 245ttt Mz

2.7. EE2/lE, £5210/E L SLEAIOIH BlEF 24
AYE 95% olerZol| F&5to] et FEE 3|AgH
FEYHE, SEHELO|E 9 FUEAP] £4
AR ARESHHE Ao fE FEYHE
Folin-Ciocalteu A]2F& ©]835}o] Singletond Rossi
(1965)9 o=z &4ttt A= &9 0.5 mLet 2 N
Folin Al2F 0.5 mLE &gste] 327 A4 vhAZ]
& 2% sodium carbonate 1.5 mLE H7}olo] EHES &

Uz 4 Tof 247t FRF Faol A WA =S
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microplate reader(Infinite M200 Pro, Tecan Group
Ltd., San Jose, CA, USA)E °©]-&5t9 760 nmollA &

£ SS9, AR ged SEHE T2 gallic
acid?] EEFACE A= 1 gof T4 FEYuE TH
< gallic acid equivalent(GAE)Z HA|5}3itt.

Ao dfd FEELo|E 2 Zhishen(1999)
o o SAsIqrh AR 5 1 mLY HEEo] &
4171 2% aluminium chloride 1 mLE &3toto] AL
oA 15% & ¥FSAIKL Fof 430 nmollA FFE=E 573
sttt AlZol gad FEE 0|t T2 quercetin
o] BEFACE AR 1 gof ofE FETFEL0|E I
S quercetin equivalent(QE)Z HA|S}T}.

A g FUEAOPd AF2 Meyers 5(2003)
o o ZAsIrh AlE F59 100 pLol pH 1 &
289 1,900 p1et pH 4.5 &3-8H 1,900 uLE 22t A
7¥stod &3t &, 520 nmet 700 nmollA Z2+e] F4
£ S43 T, Meyers 5(2003)2] B0l wat AAbeta,
A 1 gl &fE FUAEA N TFE cyanidin-3-
glucosideZ HA|SIH .

2.8 gt 24 5

Ao Akt &2 DPPH g 244 (Cheung
5, 2003), ABTS &tz &2AE4(Re 5, 1999) €
2(Oyaizu, 1986)°.2 =45}t

DPPH &tz &ASEL g &9 100 pLot 0.2
mM DPPH &< 100 pLE &3t} 37CoA 3023t &t
SAIZl &, 515 nmOlA] microplate reader® YL S
451tk A2 DPPH &z AASAEL A= FE55
= A7FoHA k2 iRt v woto] WEE= YEhfQle

ABTS 2tz 24842 7.0 mM ABTS9} 2.45 mM
potassium persulfateE A% 24417t Ao QrAofA vt
SAIA ABTS ¥ol2< FFAIZ F, 735 nmolA SF
#o] 0.73£0.03°] HEE ehZ=E 3]4ste] ARESHGITH
e 259 100 pLet SF=E W= ABTS €9 100 pL

S9ste] 37T oA 3087t ¥HEAIXL 2ol 732 nmefl A
FEE S4okelth. A9l ABTS gz 2aAZ2 Al

O pZs

A
J7FetA] k2 iRt} vlasto] WiEgE 1

SR o
_l
]
ek
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e Ay &4 1 mLol 200 mM A &5
(pH 6.6)z 1%2] potassium ferricyanide 1 mLE <A
=2 F7tsto] 50T F2RoA 2087 BEAIFH.
HhSo] E2H Fof 10% TCA €9 1 mL ¥ol 13,500
goll Al 1587 AR T o] A5AS At 459 1

[e]
mLo] 555 ¥ ferric chlorideE 22} 1 mL¥ A2

ol
oH

A7k T T, 720 nmolH SYEES 24sto] e
e gggow ey

Aol 397 2ol Duncan® SHEEAAAH(Duncan’s
multiple range test)2Z p<0.05 FFoA G4 4
kot

3. 21 ¥ 1%

3.1. YENE B3

Az 9] YUHGE-S 24 AIR= Table 29+ Zth. of2
YolES H7IskAl ¥l Axg Aelo] $HL 88.22%2
7P E=%aL, o2 Yok gl 25-100%71HA S7Fekl
upe}t SE-L 86.43%0l4 81.88%% 74stqich AdEo]
Ae A2 Az 8% & d4l ol2YotsE H7IstY
1, of2YolEol= Bl Hls] 1FE o] =1L FEO
FAHHORE A7] 7o ofRUoks 7K FUIESE
Azl9] EFo] Frastyltt. of2Uol Aite] RS
61-85%, LFEL 15-39%=, T2 H|gFo] H|5] $2o]
A1 135 Fgo] w2 A0 d#A thLeet Kim,
2015; Ochmian %, 2012).

3EL RN AE 0.10%E 7HF W%, ofEYokE
A71Fo] HlFslo] 0.24-0.49%F Z715H3t). ol= &9
H]g}| of2ujolgol T FEo] EobA vEhd A= At
S} AL 22T} of2YolES 25-100% H7}
ZAHE 0.92-0.97%F of2UYolE H7lefo] woldsE
T4 Z716Io U, EA208 G4 9l ¥ok= yeht
A ForTt. XA gt 273 o2 Yok 25% H7t
oA 22 0.05 2 0.06%% EAF o2 §ol4 Q= H
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Quality characteristics and antioxidant activity of aronia stick jelly

Table 2. Proximate analysis of stick jelly made with different amount of aronia juice

Composition Aronia juice (%)

0 25 50 100
Moisture 88.22+0.02° 86.43£0.09° 83.16+0.13° 81.8840.48°
Ash 0.10£0.00° 0.24+0.00° 0.30£0.04° 0.4910.02°
Crude protein 0.9240.03° 0.95+0.01® 0.94+0.00° 0.9740.03°
Crude lipid 0.05£0.01° 0.06£0.01° 0.08+0.01% 0.1140.01°

YAronia juice (25, 50 and 100%) was added based on the total volume of distilled water.

Data were the meantSD of triplicate experiments.

“dMeans with different superscripts within the same row are significantly different at p¢0.05.

k= Ql9loY, of2Uoks 3ol 50-100%= 571l
w2} 0.08-0.11%% Z7}5F9ct.

3.2 329 B, pH, ME ¥ =

ofZUolE o geoto] A x5k Ae9 9=, pH ¥
ALE 4% Zd= Table 33 Zot. of2YokgS &7t
SHA] k1 A|Z3 Az o] i 2.80 °Brix® 7Y WL,
ofZUolE H7kFo] 25-100%% Eordo] wel Yx:
3.50-4.90 °Brix® S7I5tich. A¥AHMayer-Miebach
5, 2012)°] w2 ofZuols 1 L 32-40 g9 glucose,
30-39 g9 fructose, 48-64 g9l sorbitolo] g-F=0] U
o] of2YolE F7go| SVl wet Aol G=7F =ot
A Ao AlmH

A 9] pHe ofE=Yolg< H7IoHAl 2l Alxgt Ae
oA pHe 4.47% 7P =831, of2YokE 25% M7t A
2o A= pH 4.20, 50% 7t A2olA+= pH 4.09, °F=
HolE 100% 7t Ae]oflA= pH 3.94% ot2UYol& A

7¥gol Hl#sto] pHE A4S

ol2Yo}E9] pHE 3.3-3.72 A AX A A =
9] pHoll Hl3 R3tor, o]& <3| & th4l of=Yolg=
7R A9l pH7F & A0 E YEyTh of2Yoldl=
malic acid, citric acid, acetic acid, tartaric acid &
o] f714to] hiE o] Qlof /-9 Algto] Sltk(Park 5,
2015). offYolEg 7oAl 92 AoAx pH7}
4.47% S Ul A2, AY Az A BE=E 24
A8l A7kt citric acid, calcium lactate©] 2JgF Ao
AR EH. of2UYolE H7ste] A|xe 8FE2E A
(Park 5, 2015), ¥7d(Hwang Lee, 2013) So|A % of
FUYoks 7Kl HlEste] pH7F Aastes 2o® UE
2 AFA%e} fARE A4S Y

offYolES Hrtste] AR A9 A= tf&RTo
e 0.29%= 7 RSk, otz Yolg H7kgo] S7Het]
o2} Eopfth of2YolEE 25-100% H7Fstod Axgh
AP 9] Al 0.53-1.31%2 tRtol H]af 1.83-4.52HH

Table 3. Sugar contents and pH of stick jelly made with different amount of aronia juice

Measurement Aronia juice (%)

0 25 50 100
Sugar contents (°Brix) 2.840.0° 3.5+0.0° 4.110.0° 4.9+0.0°
pH 4.47+0.01° 4.20£0.01° 4.09+0.01° 3.9440.01¢
Total acidity (%) 0.29:0.01¢ 0.53£0.03° 0.84+0.04° 1.31+0.07°

Hardness (g) 342.13+24.849

374.36+29.46°

402.21£31.74° 425.43+36.28°

YAronia juice (25, 50 and 100%) was added based on the total volume of distilled water.

Data were the meantSD of triplicate experiments.

“dMeans with different superscripts within the same row are significantly different at p¢0.05.
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THA] AYe7F S7ksEgiH. ofmYore] AHe £ citric acidE
7102 4% 23 100 g7 0.5-1.0%% otz ote]
5, a4k, 4% 5ol T oE AR 4HA Aot
(Skupien®} Oszmianski, 2007).

ofRUotES Hrtote] ARg A9 Are iR
A= 342.1302 7P @9k, of2Y ol A7kl wot
Aol wet S7Fskiet. okEYoks< 25, 50 % 100%
7boto] Alzgt Aejo] Ak 247 374.36, 402.21 4
4254302 tfZol| ¥l 1.09-1.248714] A=} 7}
siqich. Azo] A7 AsHA|, pH 2 ol wet tEA Y
e AokA| 9] A9, "E2 A HLE F7HIF]AL
OF7ke] g Aol QI=F star, Agtel2 A7 A MY
d< Fofolz 20 = IHA UtHKim &, 2020; Lee &,
1991; Lee &, 2010). W€l gHFo| & AdoA= A &
9 259 @S Fofshy] s Ak ARAdEE
ol Heia Aotg, +AA 2 2Abdgl HEE 245
of 29| HjgH|E&Z TsIqlt). of=Yols Tegol| v
sto] AZrb F7KE A2 ofZYotol| 33 fructose,
sucrose®} #2 52l malic acid, citric acid, acetic
acid 59 §714F 9 "g gJEES0] AP AR Al ARERE
ol SF = AzlElo] AL E F7HIZ AR AlmH
LYEZ(Kim 5, 2007), AT 5=H(Choi2t Lee,
2013), d&4 FaE(Min®t Eun, 2016)E 7leto] A%
S ARoM = H7bske B, 559 9 79 3Fgol 71
Shof| wet A=t F7koke] 2 AFATel fARE A8
UrERiTt.

2t} ol2YolgS 7IekA] @l A2 tiRFolA Hk
(L)= 43.472 71 A Yega, ol2yols A7tego]
25-100%7HA] F7Fetol wet Y= 35.23004 20.832
2 a5ttt ANEE YehgE a g of2YolEe A
7¥obA] a1 A2 ti 2 APolA 0.142 7MY W= &
S 293, of2Yols H7igo] v#ste] a'grol 7k
T} &, of2YolE &Fo] 25-100%7HA] S7Feol whet
AWML= 17.79-15.397H] &oi4lth. FHEE Yeif=
b3 ol2YolEeS A ketAl ki Azt Ao
10.2322 7P &9k, of2YokEE 25%, 50% % 100%
7Kt Ao A= 2.35, -3.41 ¥ -0.17& FAskeio
off Yotz X3t AARAS Yel= FEAOMIS T
Skal Qlof A|xg Ao AZo] AL AFMES Y E
=, of2Yokg H7Fgo] HlHste] e WolA| 1l A%
£ $76k= A0E Al of2Yof Edolu AEAS
H7toto] Azt Y78 (Hwangd Lee, 2013), B2 (Lee
5, 2015), 4Z(Hwang@ Thi, 2020) 59 AFoJA=
ofZ o} Foluf A5H Hrigo] F7igtol it Het
G = Fasta A7 F7hste] 2 A3t fARE 7
FE yeloh of2Yyoto] FE QEEAlORd Mas
flavylium gol&Z st 1ol pH, #7114 B+,
& 5o ot mf¢- Bty stk (Markakis, 1974). £3l,
’d pH Z790A] flavylium o202 & EAsto] A
By, 54 E= 97|14 pHolAE quinidal bases
gsto] EQHEE FMe YehdtHHwang® Ki, 2013;
Markakis, 1974). @WepA & o)A ARt AEF A

oo

oflt

5.3 ME o} 22 A4 pHE 2= AEo] Hgad orye AN
ol2UolES rlsto] THE Aalo] AEL Table 49 ALHOE §AT 5 Y= FFHA Swo] Uk
Table 4. Changes in Hunter's color value of stick jelly made with different amount of aronia juice
Measurement Aronia juice (%)"
0 25 50 100
L* 43.47+0.04° 35.23#0.16° 33.60+0.15° 20.83£0.14¢
a* 0.1440.02¢ 17.790.10° 25.47+0.07¢ 16.39£0.17°
b* 10.23+0.03° -3.41£0.02° -0.17£0.03° 2.350.05

YAronia juice (25, 50 and 100%) was added based on the total volume of distilled water.

Data were the meantSD of triplicate experiments.

“dMeans with different superscripts within the same row are significantly different at p¢0.05.
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3.4. ZEC/HS, FECHEL0/E I S2EAOF gEf
of2 Uo}& F7) A9 2ZdE, 2EdH Lot W

FohE Aol g RAATE Table 59 2}, ofziio}
Fe W e A9 $BAE B 1 e
gallic acid& 7122 9.20 pgl & 7} Wekil, of2y
obs H7Hgel HlEs) &L e A ST &
o2 Uo}5S 25, 50 ¥ 100% H7Ist AeoljA FEa
= TF2 58.97 ug, 102.96 pg, 200.24 pgl 2 i+
of ¥la) 717t 6414, 11.19¥) 9 21,774 Z7ksieict. of
2Ujolag A7 g A% 490 FEeho)=
g2 1 g9 querceting 7|&2= 0.18 /ng] 3L, ofZ
Yol A7lo] 571245 Wejo] kel SBehricol
T gn 271619 &, ol YolES 25-100% A7kt
of weh FEetE ol FFS 24.79-108.45 pgl 2 5
7Fst3itt. o= UolEs H7IsHA ekl A2 A olA =
QFEAJobdo] HEEA] oAttt O}E‘JO}‘L"« 25% Z7Fet
A 1 g FEAoPT RS cyanin-3-glucosides
7102 16.37 pgelAL, of2YokEE 50 ¥ 100% 3
71t Aol M= 22 35.83 R 64.12 gl & FUEAO
d 9kgo] Skl

o2 Yoz thE H|Z Rl Hls] E2HE Il w1,
A 299 oF 25%% QtEAlopdog d#A Sl
(Jurendic¥} Scetar, 2021). otZUYolo] 9 Zdd= &
& epicatechin, chlorogenic acid, neochlorogenic

acid, protocatechuic acid, rosmarinic acid §°]H,

ol5o| FFe £AES} AL o] Yo, A4l ¥

3 o3t otz Yotof thF 9hR-E o] Ath(Gralec, 2019).
ol Uoprl 3hRH F£8 EdfHo|E ZEESS quercetin,
quercetin FEA], Eo|tGralec, 2019;
Jakobek &, 2007). of2Yol= I AdlE ol
cyanidin-3-O-galactoside, cyanidin-3-O-glucoside,

kaempferol

cyanidin-3-O-arabinoside, cyanidin-3-O-xyloside
Y QEAMd AEEC] FHSIHKulling Rawel,
2008). wEbA] of2 Yol F7hgo] Skl wet Ao
ZOtEAJold gtekr oz Ao 2 AlgEHTh MY d 7o
Ak ofZYoks F7hgol 71l wet QG EE =14
(Park &, 2015), F3(Hwang¥ Lee, 2013), 427 (Lee
5, 2015), A%(Hwang¥} Thi, 2020) 59 FZ 5,
FETUE oL 9 FUEAoM FFE FTtste] 2 AT
o FARE Z27E YEr

3.5 BHAst BA

olZUolES Hrlsto] Azt Al gAitst TS &
ot®7| 9lsll DPPH ¥ ABTS 2% 47453 ggE &
Aot Adt= Fig. 13} Zt}. DPPH oz 2AEAL of

UGS H7IoHA] g2 tiRToA 5.14%=2 UEhg
of2 YolEg 25, 50 ¥ 100% A7Iet AeoA=
5.23%, 32.16% % 59.11%% Z713it}. of2UolEe A
7¥sto] A%t A9 DPPH )z AA&AL ofZ Yo}
5& A7letA 2 Aeof Hlg) 4.91-11.508 F718e
gelotitt. ABTS =tz AAGAR9 AL, dizd
2.43%2 71 Wokal, of2yolE defo] 25-100%7}H4]

oo

Table 5. Total polyphenol and total flavonoid contents of stick jelly made with different amount of aronia juice

Measurement Aronia juice (%)"

0 25 50 100
Total polyphenol (ug GAE?/g) 9.20+0.52° 58.97+1.43° 102.9641.82° 200.2442.13°
Total flavonoid (ug QE¥/g) 0.1840.14¢ 24.79+0.82° 53.36:1.01° 108.45+1.91°
Total anthocyanin (ug C3G"/g) ND 16.3740.34° 35.83+0.73" 64.12+1.02°

DAronia juice (25, 50 and 100%) was added based on the total volume of distilled water.

SRS

GAE, gallic acid equivalent.

QE, quercetin equivalent.

C3G, cyanin-3-glucoside equivalent.

9ND, not detected.

Data were the meantSD of triplicate experiments.

o & w

“d\eans with different superscripts within the same row are significantly different at p<0.05.
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Fig. 1. Antioxidant activities of stick jelly made with different amount of aronia juice. (a) DPPH and ABTS radical scavenge activities
and (b) reducing power. Bars with different letters (a-d) are significantly different at p¢0.05 by Duncan’s multiple range test. "OD,

optical density.

71l wet 34.87-62.99%% S7FotH AL, ol dRT
o Hsl| 4.69-8.484] S7Fet x|t} S % DPPH ¥
ABTS 2tz &AZT} fARE 43S B3tk of24o}
= A7FoHA] g2 ti279] SdE 2 0.098 7HE =%k
1, of2YolE H7keFo] 25-100%2 S7Feol et g+
g2 e+ S 9EE2 041904 0.662.2 =obxtt.

ol ol H7lgol S7Ietel wet &9, FEAlo}
4, &gt 0|t 59 7|54 EEEY ol oM A4
AHA 4 S0l ST of=2Y ot A7Iste] A
Z3F F7)(Lee2}t Choi, 2016), @A (Lee &, 2015), 4%
(Hwang Thi, 2020), ¥78(Hwang¥t Lee, 2013) 59
Aol A= ofZYo} H7pgo] F7igo] wet DPPH}
ABTS ZHZ 2AZAHS ¥o S 842 S7H171=
A0 F Wilskal Qitk. ool A Bl A Ax Al Ab
£5H= B2 ol2YolE o2 100% HAF= Aol Ao
FAAQ JF= nAA &1, EHE, UdEACM, &5
o|t 5 83 By Edo] Tl FAket &4

| 3t dElE AT 5 Use FAT = -

i

[¢]

4. Q0o
£ AN A

Az A AR = HAl ok Yok
< 25-100%714] A7Fstel 289 A2lE

https://www.ekosfop.or.kr

olz}std F4 B4, 7154 ARy T E A 24
Z7gsto] of2YolE A7 Ao X4 HjdulE Aot
Ab otinh. Al SRS 81.88-88.22%= ofEYo}f
S A7k &2 AolA 7 =343, ofEYolE
7Fgol| Hlgste] Eeterol AAastalth. Ao 2A T}
&2 of2YolE H7Fgo] Hlgste] S7lote B B
k. Aelo] H7igh o2 Yol gkl Hl#|oto] F=ot
B+ 37161, pHe A4sith ot2Yols M7k
of rHlFste] Azjo] Pt FM = AL, AN
S7tetgint. Ao hed FE2HsE, $39ERoE ¢
SAEAoP] FF2 2] H|5| of2Y ol H7HEk
Hgslo] Z715k9ich. E3 DPPH 9 ABTS 2z 47
247 gl oz A% FAkst S o2 YolE A7t
Zo| Z714E 22 ZhS B o9 Ang 2
] Hxo] AMgohe =2 OFRYORSE 25-100% A
oto] AP E AxotH YHULHEL TF 4 45t &4

2 %9 4 98 Ao Amgh,

ZALe| 2

2 93 =EAdTAY 7|EATAGAATA RS
2021R1F1A1060605)2] Z|¥of oJg] o]Fojx] ZolH 1
A dofl ZAr=E YTt
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