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Quality characteristics of cup jelly based on amounts of aronia juice

Hwijin Paeng' and Eunmi Koh"*
'Major of Food & Nutrition, Division of Applied Food System, Seoul Women's University

Abstract This study investigated the effects of different amounts of aronia juice (0, 4, 8,

12, 16, and 20%) on

astringency perception and quality characteristics of cup jelly. With increasing aronia juice content, soluble solid content,
redness, yellowness, total acidity, antioxidant components, and antioxidant activities increased, whereas lightness, pH, and
gel strength decreased. Regarding sensory evaluation, with 12% or more added aronia juice, purpleness and sourness
increased, whereas hardness and cohesiveness decreased in the jelly samples. Cup jelly with 16% aronia juice content had
the highest overall acceptability score. These results indicate that aronia can be used as a good source of anthocyanins

when developing functional jelly products.
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olZ Yol Adronia melanocarpay= UFEA AT ZZPFEA|
olld Fo] AE|dd Aol wol FrEle] 0o (Tanakat
Tanaka, 2001), ot2Uo} FZ9e] Fits}, 3ot FLe=27],
Fd=, ddw 337 B2 HBermudez-soto$} Tomas-
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ol =l A =
T 201330 S3HER A G EHHA AujHA o] FA4 38}
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o]-g3+ A Z(Park 5, 2014), Ul@a](Park =, 2016), 7] (Lee
9} Yoon, 2016), 21" (Yoon 5, 2014), ™I (Park} Chung.
2014), 78 (Hwang¥} Lee, 2013), AZZ2] A (Hwang?} Tai,
2014) 5ol R EA

Agls FA7 F2u sFddd G AsAE go] &
3 B 9 Ysie AxsE waA] AFes, $2long 7H
2oz HAHE ArhJeong Z Ju, 2003). H7F AE B A=
30l wt A, uh "zt Fol tFsiAl v ofe] FEe]
AEOZ MAE 4 AUch(Leese} Jackson, 1990). ZHHZIA A
AL 7 dvke A Feee 2o Qs ARl =
d3e] Al erh solumA ARE 20089 3149
22018 d 2205902 A F7FE Y th(Statistics Korea,
2018). Ao AFE T A2 g BuE fasie] 77k
AZXE AAslaL &2t st gt RS AaAE F
3, AEre] woke Ambm) niol 7Lx]e k3 A 71t Ares
%, 2009; Keast9} Breslin, 2003). =3k, A4 2 AMEE= o
e Z2rEA U €Y UPH“?S«] =84 5AE
AAY el child R WA Z2otEAll Y A
ozx B84 E3A9 I4E JAste gent s
2A7)=d a3 olgtal B EJITHNuno 5, 2004).
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o] SRS AAE F 24l BASIGT) o2 o2 &)
EA1A LU (18800, IEP, Namyangju, Korea)oll ¥ 3%7F
B8 & 379 ARZE Asie] Ao F=de AlFe A}

— T8 =
g3l AEe) 71eA HEL 965Brix, BEE 35.76,

[cR==

AT = 425 A== 116, F AHee 1.14%, pHE 3.54
o]tt. WAEKC] Cheiliedang, Seoul, Korea), ZHEFZ(ES

Food, Gunpo, Korea)?} ZAXEFZH(ES Food, Gunpo, Korea)
& AFAEE YA 2,2-Azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS), 2.4,6-tripyridyl-s-triazine (TPTZ), 6-
hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic - acid (Trolox),
ethylenediaminetetraacetic acid disodium salt (EDTA-Na,),
Folin-Ciocalteu’s reagent, pyrocatechol violet, Z}3 -5, nld
&, oRKEANER, 94, A5t A)23, dsbds, A1 E,
A5, 7HIZ), S22, SRES, ke, it
A1 Sigma-Aldrich (St. Louis, MO, USA)°lA 43k
Wek&3} 8P EF-2 Samchun Pure Chemicals (Pyenogtaek,
Korea), P EAF2 J. T. Baker (Center Valley, PA, USA)ol|A]
TAEHAT

Hile| M=

ofZujo} AFN Al AsiA|e] YriE A Sl
AU skl H5A(10-50%)7 040 g THIFD
H&E 42 Egds Hrisidth 259 vl&ol 30% olst
A ANEZF Y =& AFE Ugton e 40g2 HUIEE Al
B dube] Al Asmrt Wi A" 20eS HUME AIEE
Azste 202 YeRgTh o] Ao ZAzte] 20% A5
100 g2 A& 20 goll A3HA] 0.75-1.5 g2 Y3 DS A %3}
o EAS Hreiddy AsHAE 1g 7kt Alge] A=
7} 7P =itk At A9 EUE of2 o) A H
A= Table 13+ 22 wiPHE A 2= AT WHlol| =3 of
2o} 2FHE Yol 60°C7A] 7Hgstal, A", ey =
AZEZAS SRR 25 ¥ Ro] go7tH 60°ColA
287 FHo® AoJFoUTt E(sol) FH Y] A8 30gS AF
g E29 871HF Tom, =0] 1em)oll HL A4 30
7 Y S 2°C WA 24A17F SN FTH
= B3 9 VSN TEE B3 &3

Aol FE T 105°C A7t dxHe=m A5
ok 7 AR e Y 5g& SR 45mLel ¥
25,000 rpmel| 4] 30%7F &3} (Polyron® PT1200E, Kinematica
AG, Luzern, Switzerland)St2Z TIA|" T =A|(PAL-1, Atago,
Tokyo, Japan)Z 33 37 3}3ith.

AR EASEA A 53 AA 35 Q021

&%

JI=(L, lightness), 28 %=(a, redness), S24 = (b, yellowness)
24T WA L, a, b S 96.6, —0.13, 1.76%)
o & Aes AP 5¢8 SRS 95mLell ¥ 25,000 rpmell
A 3027 #ASAZ] NS FIHAAAHe R SAET
olz2uole]l FQ {741 AlaHkmalic acid)ye] 714t Al
0.0067)5 ol&3sld FASIUEFR AHFS 5 4 o=
BABIATHAOAC, 1990). pHE A 5g0 S/
A7Fsla 25,000 ppmol A 30%7F FAIAIZ] 8AAS
meter (32000P, Agilent, Shanghai, China)Z Z7%J3}%iTh.
o} F 2he 2 pHE 33 SHEU

AN 24 5F

DE5E 871AF 6em)ll 2] 50gS B L0l
A 2407 FAR F A2l ol 10°C H=7h H9 texture
analyzer (TA-XT express, Stable Micro Systems, Surrey, UK)
=2 Alg3le] A ZF=(bloom strength)S =7 33 THAOAC,
1990). =712 pre-test speed 1.0 mm/s, test speed 1.0
mm/s, post-test speed 10 mm/s, trigger type= auto, trigger
forceE 4.0 g, distanceE 10 mm$ 2™ 53] =4sl] A 7=

(@2 Vet

st M2 &3

Agle] otgEAold, HE, TRoEAlolY §FkS
Atk A2l 10 WEHe 10gS A7t 30% B9 £F
AL 50°Col A 1A B 223 FZ(Powersonic 410,
Hwashin technology, Seoul, Korea)gt & 25,000 rpmol|A] 25%
7+ 941 E-2](LaboGene 2236R, Gyrogen Co., Ltd., Daejeon,
Korea)aldth. 5 A2 2H REEHGom AJ5dS Ho}
AT & dEA R S Lee 5(2005)0] WS F
23} pH differential methodZ2 &3 39t pH 1.0 pH
459 &8N 2mLE thE AFHA A FEFY 500 L
oF =93ta 520nmét 700 nmollA FEEE SAH A
(Biochrom Libra S22, Santa Barbara, CA, USA). & SQIEA]
opd TFE offoll A E 2o® =3t

% otEAJold gF&K(cyanidin-3-glucoside equivalents, mg/L)

_AxMW x DF x 1000

ex1

A=pH, ((As nnA700 0 PHa5(A520 an=A00 )
MW=cyanidin-3-glucoside®] #A}%(449.2 g/mol)

=
<

Table 1. Formulation for aronia cup jelly with different amounts of juice

Aronia juice levels (%)

Ingredients (g)
0 4 8 12 16 20
Aronia juice 0 5 10 15 20 25
Water 100 95 90 85 80 75
Sugar 20 20 20 20 20 20
Xanthan gum 0.6 0.6 0.6 0.6 0.6 0.6
Locust bean gum 04 04 04 04 0.4 04




DF=3] 4l
1000=5t91gH4HA| =
g=cyanidin-3-glucoside®] & {37157(26,900 L/molxcm)

Z ¥HE IFS Folin-Ciocalteu WH o= &AHHAtt
(Singleton?} Rossi, 1965). 2] F=4 40 pLol &L 160
uLe H7k8lal SHF4 900 uLe}l Folin-Ciocalteu A12F 100 uL
£ 7rslnh. £ 7.5% BRRIEEF &9 800 uLE H7t
SFaL o] QoA 1AIZE Bt WEEAIZL $ 760 nmol|A]
THEE FsIel AR F dE g EEEAN R
FTAEG o) galo] AALEINNL, 33] WL = sle] AT 100
g FZ2A4 mg (mg CAE/100 g)o 2 YERATH
% ZEJIEAMY S vanillin-H,SO, *'H (Price 5,
1978; Sun &, 1998) Wdste] SAsIATh Al F=ZA 500
pLoll 1% #Pd@ &9 125mLE Po] wHkel 9N 34 &
A 125mLE FH7EeE § Lol 158 B¢ vHEAIA 500
melA FBEE SABIGT F Z2AEAoPIY ke 7
H7l 534S olgate] ALEAL, 33] vhE SAste] A
Z% 100 g3 71E1Z! mg (mg CE/100 g)°- 2 et

st g =X

Agle] iksl B4 ABTS oz 275, 2 399
(Ferric reducing antioxidant power, FRAP)Z} 2] Zdol&
gdoz =AHITh ABTS o &A%LE Re 5(1999)2]
WS I widdsle] ST Y] F59 20 uLoll ABTS
gz & 2mLE H7lste] o] hAelA] 487k HHgA|
21 & 734mmelA $EEE S93I%th Al ABTS 2t
Z e 33 WHE S, xR ARl Fgd 7
7t} vlaste] wiiEg 2 UERiTh

A AHL Benzie®} Strain (1996)2] HHS FAdl] =
A At Al 594 50puLel FRAP €4 1.5mLet S/
150 uLE EF3aL, g2 aollA] 487 9H3AIZ1 F 593 nm
AN FFEE 24Ut A7 F SYAEe trolox T
Mg ol &ste] AXFEAL, 335 vHE FA43te] ST 100 g
2 trolox mM (mM TE/100 )& $HFsled LebdTh,

T2 o]y AL Santos 5(2017)2] WS 43}
=439 Ay 59 180 uLoll oM EANUEF g8l
(pH 6) 12mL% I mM k] 89 180 uLE ¥al 2%
7+ @3 Y. Pyrocatechol violet 89 51 uLE 7kt A

o 1
Y
~

F= AgodAgta A& 993 (RB)S] A &

YL ATHESIHE: [RB-2020A-28). 20-50t] o]
AR 5 AR S 2 FHEES SG Wk &
o Al (sweet odor), A5 (purpleness), 74 %= (hardness),
3-%] &= (cohesiveness), T3t (sweetness), Al 3t (sourness), %215t
(astringency), & &FP](sweet flavor), ZHHE Sl 7] 5 = (overall
acceptability)e]e™ 78 H=HAH: W ofsitt e ¢
A7 v Attt e we- Soho R U= £
g ZetiE g7ld] dAT S wol $aE A AlEE Al
A GERrE A3 A A EA] 9o &8 AAEJLH =
< A AFste] Alg H7E Afelo) QI AFES ST

° o £

-
i
S 1
=

1
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o o oX 2

SHXzE|

A3 Ade FariEERE Yehiglen, SPSS 21.0
program (SPSS Inc., Chicago, IL, USA)S.2 HAHEA(ANOVA)
< AAste] AR ZF foAEE ERIgE § p<0.05 oA
Duncan’s multiple range test& &3l AF=ARS stk &4t
st A ksl &4 74o] AEAAlE Pearson dHHEA S
A3t XLSTAT (Addisoft Inc., Paris, France) 2 1#-S
AREste] A48 F24(Principal Component Analysis, PCA)YS
A=

InkY
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ic]
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il
TEEF Y IEHY o 2t

ol2Yol HAFe] i T ¥ IFrE 4T A=
Table 29} 7t} ZFoo] & S TR 82.60%, 3
7l 82.09-83.79%% A& 7 folFHel zlole Aoyt 2+
9 ol mE FElgh AEgS HolA] Fdth A at
A2l AF(Choi¢}t Lee, 201394 = 8 o] AF AR
7kl frejdog o7t Yoy I HErt vlujste] B oA
Ao} AR Y. o] el A44(0h &, 2013)4=
I A7EEl w2t AR el frolHel AelE yehhA o
L, okZYo} Al At(Joo &, 20152014 AFq <] H]
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Table 2. Moisture content, soluble solid content, color, total acidity, pH, gel strength of cup jelly added with aronia juice

Aronia juice levels (%)

0 4 8 12 16 20

Moisture content (%) 82.60+0.33> 82.09+0.53° 83.26+0.46™ 82.38+0.77* 83.79+0.77° 82.12+0.42°
Soluble solid content (°Brix) 16.6+0.1° 17.5£0.3 17.9£0.3 18.4£0.3 18.7£0.1° 19.1£0.0°

L (lightness) 51.56+1.03 34.00+£0.34° 30.83+0.51° 30.50+0.71¢ 29.76+0.17¢ 27.57+0.32¢
Color a (redness) 0.32+0.03" 13.64+0.25° 16.22+0.27° 18.82+0.29° 21.39+0.46 24.37+0.19

b (yellowness) 7.82+0.15" 2.64+0.14" 4.55+0.37° 5.47+0.39¢ 6.96+0.16° 8.52+0.57°
Total acidity (%) 0.01£0.00" 0.05+0.00¢ 0.09+0.00¢ 0.15:£0.00¢ 0.19+0.00° 0.23+0.00°
pH 6.63+0.01° 4.52+0.00° 4.17+0.00° 4.09+0.00¢ 3.99+0.00° 3.93+0.00"
Gel strength (g) 44 .64+1.62° 38.85+0.88" 29.32+41.22° 26.46+0.65° 21.17£0.67° 15.48+1.08"

YResults are expressed mean+SD and values with different letters in the same row indicate significant differences (p<0.05) among samples.



234 =2 E 388 %] A 53 WA 3 & (2021)

M AL FEAE o]8dt 2dEE ARE A
2 Sbste] YeRiTh Y FH7ES 16.6°Brix, 7
2 175-19.1Brix® &5 A 8E0] fFoHo R A4 Yebt
CH(Table 2). 9788 =4 He 9 FANe] &7t F7F
s 7] - E0] FolRtkal B Stk (Lagemann,
1945; Omran %, 2019). A% 203 AF 1go] A7He 3
Tt ARE SHFTE M FAAZ] §He] 2HES 34
alS7] wiZol AFel "ol FAE 1A dFS T
7] @& Z o2 AztE of2 o} FFd g

71201 ALk, Al FA4E So] Al 2HES STt
AF7| o2 Azt AR ate A A9 (Choi¢t Lee,
2013)914 4% "7kt T 714 IR ko] folFo
2 A veht B A fAE 43S Bk o5 A

A(Choi®t Lee, 2014)e} of2 Yo} A7) A3 (Joo 5, 2015a)
NME FFd3 FFA Hrtgo] 5oy 714 IF
£ ghgko] Zrlslon, o= o] A Iy Ro] Jgk
S F Aoz AdEHY Kim 5201002 A 9] AFEA Hv
oz Qs Arle] 7HA AP R FEo] moRRE, A5
59 OE AlE H7be 9F ol ol oo A9
M AHE T felFoE JIS T it £
AFM = ZFEd Hrbegko] 020% WIE H7lgo] IA &
ZFAA] g7 Wil 7R IR g Wl FEis)

A wolA g Ao AT + ek

Aol A 8l F A=} pHE Table 201 A8t
E(Lye TNl 515622 7P =%aL 8, 12, 16% A7t
oA el X Rl Zel7h ehA = epgkont A5l ghol
SV E fashs 4YE Bt B AAR@eh 34
Eby= A H7be] ol wEt Sk Age B
Stk ofZYolel]l gHE FEAlopdo] Xg A5l Wi
oA Hrbgo] S7rdrE Aele] Ao] oA AL A4
of zlsiAWA elefet Asprt vehd Zlom ey A
vk ] A7(Choist Lee, 2013)9 okzuo} Az
(Joo &, 20150IM = 55 B A5 Hrbge] F7Hdr
5 Be Sora AMEe} AR Fopinh

T Ahme ofRUol RS M7FsA W& AE7F 0.01%
B 7P HE AR BN AT Wt seldrs F
e feHor Sbshs A% Btk pHe TR
°] 66302 7P F=A JEon AFes Wk AlEs
pH7E Bol astalar, M7bde] S7hdrs pHrt feofAe
2 gobAth Jeon(2018) oFEUjotol] FAIAL ALzl 74
b sl 1] SRS Ao lom Fa A7k
ARREO R Aol E FPE T HAsith okzYo}
59 ote] IhdTE f7lite] Fol ITkER o
g A3 vehd Z10R At ok2Yol g A(Lee,
2017), ok= ol 7 A (Hwang Lee, 2013)0l4 %= of=1
of i B Aus TS F Ame FoM I, pHe B
oA 2 A AR AgE HAh

JHN 2M 53

A 7ies ofZ Yol AFAS HUISHA] %2 AlET7} 44.64
g2 7Y A SAEAL, FAFH HhEe] SUEE &
oHo g Yrolx= AL HYtKTable 2). AEF59 &4
Aol Aol 107 AAel g v sl ik
°] 5N (509.9 g) olate]ofoF #jhek Ao = ghtfar FA|H o
A tH(Ministry of Food and Drug Safety, 2019). ¥ A& ojA]
TV = A PR 446407 AEFAN AAE 7]1F
otEe A AEde Bk okZYol A7l Ao T,
2015a), ¢ A7 AF(Choi®t Lee, 2014)9t o] Az A
T(Oh, 2013)0 M %= T3 7ol Aele] Awrt 7P =9k
25 o] F7HESE Aerb 7443tk Laura &
(20193} Bak¥ Yoo(2018)2] AollA thdst AFE |83
o] pHe| &S Hws A3} pH7t RoldS4E Ao Hetd
2 Amrt A e o] FARES xxge] p-14 2
oz o]Fox Qlom, FAREQl EwTre] 3W ghiel] T
QX FEFEMN, oY wheoro] AW AAES ztw
L ARE EAlee 7IERAY] SXEE Qs XA
Ho| WAElal, o] bl WAt (helix structure)E
SIAA LAt g A FZ(rigid ordered structure)E
3 3k (Moorhouse 5, 1977). & AT E of=Y o}
Ho] Hubge] FTHETE f7lAtelA feE Fiole
HY)ol o] SH38ke F3A171a, ol A4 whie
S HAANA A 27 EMsiEEA A ot AE A
o7 eEd

3

of 2 (T 3O
o i L

o) oX
ol

2

kst 92

olZYol= bsd S zhe st wlEslgiEe] By
At} ofZYole] 2 AEAIOIIL cyanidin-3-O-galactoside,
cyanidin-3-O-arabinoside, cyanidin-3-O-xyloside, cyanidin-3-O-
glucosideo] ™, &2 Z A 2k(chlorogenic acid), W] L ZFZZ A4k
(neochlorogenic acid), ZZSEAJOIIH, HAZA® (quercetin) -
TAE B35 THOszmianski®t Wojdylo, 2005). 2 3720l 4]
B PNt Yoz F dENT F dlE Fge] Z45)
oAtk F hEAlohd FFe AFAe Ak gk AR
M ZHEA agtom, Al A5 ol F/1E
of w} 2.60 mgolA 13.14 mgZkA] 8oz S718ItH(Fig.
1). o}Zujo} Aa] AT (Hwangs} Tai, 2015)014 of=1jo} =
Fd0] 0-9% HloAM F7HeHHA F tEAoMd FHgFo]
O 410mge 2 & AtHn 22 35S BV, g2 AT
(Joo 5, 20152004 = ZEAE 0-50% HHA=Z H7letas o
Z OtEAJobd FFEFo] 0.11-63.57 mgl 2 2 Ae] Alo] H)
&l =A Jebstth Chung(2016)S olzuUole] E3 Ajujnt
W, Al 23 Foll wheh defe] st =4 ko] gt
A, Hwang@ Ki(2013)E SHEAloPd-S L) qizbele]
2ol|A Al T 53] 100°C ol dellM= F43] Hd
Th BAsigith of2 ol dnfje] F- QbEAJopd Fhek Bl A
2] Az Whge] Zpolo] s Ayt dEbxl Zlew AztEnh
S7uE] 4 At(Lee T, 20159t BYUAYE A A
(Lee, 2018)°M = & A7ZAAe} FAFY 43S BT

T e 2 S kel soldel weEk F 9
& Sheko] 910 mgoll A 125.05 mgZbA folF o ® F7leted
o} of2Yo} Az A (Hwang Tai, 2015; Joo 5, 2015a),
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Fig. 1. Total anthocyanins, phenols, proanthocyanidins in cup
jelly extract with different amounts of aronia juice. Different
letters (a-e) on the bar indicate differences (»<0.05) among samples
by Duncan’s test. "CAE, chlorogenic acid equivalent. 2CE,
catechinc equivalent.

AP gut Ay A7E(Choi®t Lee, 2013), thy A7) 9A7(Choi
9} Lee, 2014), EYATE Az] AT (Lee, 2018) N = 7}
o] BEFE F s Fo] sUiste] £ A7eh fAkg
Aol RAFQh F ZEMEA oY Frerd F 7k
AMe FREA dker ZAFdo]l H7PEFE 811 mgollAl
1269 mg7Hx] fejH o R Frtshs AdE Bl

sl gy

ABTS iz &AGSS ZFd Firktdrdes S49EA
orom zFdeo] Hrlgro] BolELE 721%04 51.38%
7] felH e R Frkete AdS HAthFig 2). o=t
Az AF(Hwang} Tai, 201514 = 259 ghafol wa} &
Aol F7¥et 9% H7RENA 7S A S8EAL, B
doldm] A7 AT (Lee®t Chung, 2020) 4% Erf 2 3
7ho] S el wel ATl Eobd B Ao} Al A
S Btk FH gL TR e SHEA @teH

QR My |
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S 2] FEE4 235
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_
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Fig. 2. ABTS radical scavenging activity, FRAP, Cu®" chelating
activity of cup jelly extract with different amounts of aronia
juice. Different letters (a-e) on the bar indicate differences (»p<0.05)
among samples by Duncan’s test. "TE, trolox equivalent.

a=e))]

olZYo}l F ¢Fo]l F7ISPHA 0.05 mMollA 032 mME
fredo g F7tstdth 4 =k A7l A7(Yooot Chung,
2018)¢} of= 1o} 9 Edug] wAx} F7] A-(Jeon, 2018)
ANME AFe] FFo] moldrE A shdHo] Frlele E
AT At 5V A BTk 7] Aoy A4S o}
2o} ZZole] Hrlako] =713kl Wl 5.49%9A 3721%
2 8o Frlete ZAoE UEuth #5m] AW A
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Table 3. Sensory attributes of aronia cup jelly with different amounts of aronia juice

Aronia juice levels (%)

Sensory attributes
0 4 8 12 16 20
Sweet odor 1.88+1.13%" 3.13+£1.64™ 3.63£1.85% 3.63+1.41™ 4.13£2.17° 4.00+1.31°
Purpleness 1.00+0.00" 2.2540.46° 3.63+0.52¢ 4.75+0.89° 5.88+0.35° 6.75+0.46"
Hardness 4.00+1.41° 4.13+1.36° 4.38+1.60° 2.50+0.93" 2.50+0.76 1.63+0.52°
Cohesiveness 4.88+1.46° 5.25+0.71% 4.88+1.36% 3.63£1.06° 2.50+£1.07% 1.75+0.89°
Sweetness 4.25+1.04° 4.38+1.60" 4.00+1.20° 3.75+1.04* 3.38+1.60" 3.25+1.75*
Sourness 1.25+0.46° 2.25+1.28% 3.00£1.07° 438+1.19° 4.75+1.16® 5.75+0.71*
Astringency 1.13£0.35 1.25+0.46° 1.38+0.52° 1.75+0.71° 1.88+0.64° 2.7541.28°
Sweet flavor 5.00+1.41* 5.00<1.07* 4.38+0.74° 4.63+1.30" 4.38+1.30° 4.25+1.28°
Overall acceptability 2.00£1.07¢ 2.75+1.28% 3.75+1.67® 4.00£1.20® 4.75+0.89° 438+1.19*

YResults are expressed meantSD and values with different letters in the row indicate significant differences (p<0.05) among aronia cup jelly.

Biplot (axes F1 and F2: 95.88 %)
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Fig. 3. PC loading and biplot of sensory attributes of cup jelly
added with different amounts of aronia juice.
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