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Quality Characteristics of Aronia (Aronia melanocarpa)
Juice added Yogurt Dressing
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Abstract

This study sought to determine the physicochemical and sensory qualities of yogurt dressing prepared with
different levels Aronmia juice(0, 10, 20, 30, and 40%). As the amount of added Aronia juice increased, malic
acid, acetic acid, and citric acid contents increased, although tartaric acid and lactic acid contents decreased.
The viscosity of the control group(4,296.67 cP) was higher than those of the other groups(1,466.67~3,496.67
cP). The pH of the yogurt dressing containing 10% Aronia juice(3.83) was higher than those of the other
groups(3.59~3.74). The sweetness of the yogurt dressing containing 10% Aronia juice(5.17 °Brix) was higher
than the other groups(2.47~3.47 °Brix). Lightness decreased significantly, whereas a value and b value increa-
sed significantly with added levels of Aronia juice. DPPH radical scavenging activity of the control group was
7.42%, whereas those of the yogurt dressing samples with Aronia juice ranged from 26.30-69.86%. The sensory
property results showed that the 20% Aronia juice added yogurt dressing group had the highest value in terms
of color, thickness, taste, mouth feel, and overall acceptability. Overall, the results of this study indicates that
the yogurt dressing containing 20% Aronia juice was the most preferred among the groups.

Key words: physicochemical, sensory qualities, yogurt dressing, Aronia juice, DPPH radical, overall accep-
tability
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o] we} mA(Kim HY & Jo HA 2010), 7] E22]
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{Table 1> Formulas of yogurt dressing with Aronia juice

Samples
Ingredient(g)
Control AYD10 AYD20 AYD30 AYD40
Yogurt 500 450 400 350 300
Aronia juice 0 50 100 150 200
Lemon juice 35 35 35 35 35
Honey 25 25 25 25 25
Salt 3 3 3 3 3
White pepper 2 2 2 2 2
" Control : yogurt dressing added with 0% Aronia juice.

AYDIO0 : yogurt dressing added with 10% Aronia juice.
AYD20 : yogurt dressing added with 20% Aronia juice.
AYD30 : yogurt dressing added with 30% Aronia juice.
AYDA40 : yogurt dressing added with 40% Aronia juice.
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CollA 73t AxA1A 2 Fase de 34631
3, B== AA | mLE Fshe] DA Pocket re-
fractometer PAL-3(ATAGO, Japan, Brix 0~93%)
= o]&ste] SHsIGTh tEAloPd S AR E A
FH0.5~1 g) 3l 0.2M sodium acetate 5 mL
o} &3t FE9ch A4l 213,000 rpm, 15
min)dte] 1 - HFo 2 Feldh & FFo] A5
sto] Algge o g ARt Alfd-8-o] ge A
- 045 um WE Q] BHZ o Fato] ALE-St
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{Table 2> Operating conditions of HPLC for analyzing organic acids

Specification

Condition

Column

Mobile phase

Flow rate

Column temperature
Injection volume

Detector

Eclipse XDB-C18(4.6x150 mm, 5 pm, Agilentjiit, USA)

5 mM sulfuric acid
0.6 mL/min
30T
10 1L
DAD 214 nm

olmUolE A7kl o
= EAS Lo}y 98l Viscometer(Brookfifld
DV-E Viscometer, USA)E ©]-83}%] 10 rppm o2
spindle 45 ©]-§-3l0] F-2ollX 573192, spin-
dleo] 7] AR & 1 A g o7 Ax

£ cP(centi poise) T2 SISt} pHE A& 10
gl S/ 10 mLE 7lete] Al Eeled & A5
A2 # 3l pH meter(Thermo Orion 3 star Ben-
chtop, USA)E ©]-&3t] 43ttt e A
9 T=7|(Atago digital refractometer PAL-3, Ja-
pan)E ©]-&3te] SN, BE AlEe 33 v
5 3435t o Hoae® etk

Me= AzxE 9F2ZE =yAS 933t =27)
o] Ao & & A3}A (CM-3500d, Konica Mi-
nolta, Sakai, Osaka, Japan)& A}l-&-5to] L(H =
a(AAE)gL, b(FA =) 7k 33 Wk é@?_ﬂ"ﬂ a
Boge = Yeplidoh ] Lak, adl,
bRt 217} 99.09, —0.08, —0.320]ATh
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{Table 3> Chemical composition of Aronia juice

Antho- Poly-
Moisture  Dietary fiber  Sweetness f) hO Y ' Ca K
. cyanin pheno
(%) (%) (°Brix) (mg/kg) (mg/kg)
’ ’ (mg/kg) (mg/kg)
L 88.57+ 391+ 10.47+ 1,283.13+ 3,668.57+ 148.48+ 17,308.64+
Aronia juice
0.04 0.45 0.56 45.04 12.38 3.91 646.09
1) OIZLI0IEL! 2= /mL2 71 o] Bekal, Acetic acid 3,275.73

ol2YolFe] AW E-L (Table 3>3 2t}
T2 88.57% 3L, Aol 3.91%, F= 10.47
°Brix, QFEAlORA 1,283.13 mg/kg, Z2]¥ 3,668.57
mg/kg, 247 148.48 mg/kg, Z-5 17,308.64 mg/kg
o2 eyttt of2yonEH A ze) &2 5
g 27 L 7k AFA S5 844 /100 g, Nol
A 5.6 100 g, FEAJoPD 630 mg/100 g, Z
32.0 g/100 g, 25 218.0 g/100 go| A-Az}e} x}
ol AN, ofE Yol EojSle HEAoR
2 Zejvs ke ST 9] of sulf, Zaiu e
o] 108 o]Fo] Ity e AR Huxa
UK T Esa5d 2015).
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2 3] % 6379 A710E AEsgon, ¥

ZA3= (Table 4> ¢} 2t} Citric acid 3,821.43 4

2 M
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{Table 4> Organic acids of Aronia juice

(unit: ¢ g/mL)
Organic acid Content
Tartaric acid 363.87+0.35
Malic acid 3,007.27+0.40
Acetic acid 3,275.7340.15
Citric acid 3,821.43+0.31
Succinic acid N.D"
Lactic acid N.D"

Y N.D means not detected

1 g/mL, Malic acid 3,007.27 1 g/mL, Tartaric acid
363.87 pgmlL 22 YENSTE Succinic acid2}

Lactic acide &% A] &34t}

2) OI2LIOKE &t 2+72E Edlaol &=

b 2A1

olZUolE Ayl WE g paE Egﬂ/\]g]
714 g 24 A= (Table 5> ¢F 2ol &
T 71 AEsIl o, T 71%2
Malic acid 7,753.90 rg/mL, Citric acid 6,109.37
rg/ml, Acetic acid 5,133.501 pg/mL, Lactic
acid) 3,326.97 pg/mL, Tartaric acid 732.17 pg/
mL 59 o & ghigo] =9t} Tartaric acide
o] 73217 pgmleler, ofZyolss
HEFE HolAE AL Hw, k2ol
40% F7kre] 67097 pgmLE 7 A ekt
oml, 71 F 74 e FE HATHp<O00L)
Malic acid= thZT°] 7,753.90 pg/mLo|H, o}=2
Yolgo] A7Mdas S7lkehe 43 23 of
ZYolF 40% 7ol 13,004.30 pgmLZ 71
=A JERETHp<0.001). Acetic acidE T Z-o]
5,133.50 pgg/mlLeo| o, olZolFS Hrlsks
= _7:7]. 7ﬂzﬂ:~ y_o:] o].ip] o]—— 40% % 7]:rL
0] 7,547.33 pgmLE 7 =4 JERETHp<0.001).
Citric acide= Z°] 6,109.37 pg/mLo|3lS
FRUolEE B4 FheHE AT BY
om, olZUolE 40% ol 6,822.50 pg/mLE
7 =4 JERSTHp<0.001). Lactic acide Wz
o] 3,32697 pgmlLZE 71 =4 YERGS
olZUYo}F 40%T°] 1,641.90 pgmLE 7 &
YERGTHp<0.001). Lactic acide °FZUY o}
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{Table 5> Organic acids of yogurt dressing with Aronia juice
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(unit: 2 g/mL)

Samplesl)
Organic acid F-value
Control AYDI0 AYD20 AYD30 AYDA40
Tartaric acd | T2 715.67+ 713.37+ 702.47+ 670.97+ Lo a5enn
artaric ac . R
! 6.60° 0.50" 0.75" 0.35° 1.60°
7,753.90+ 8.964.13+ 9,683.47+ 1,0023.60+  13,004.30%
Malic acid 027 oo 0824 o ot 79,427,286.00°%*
0.62 035 021 0.20 035
5,133.50+ 5,743.90+ 6,386.90+ 6,844.50+ 754733+
Acetic aci ’ ’ : ’ S 18,025,396.00%**
cetic acid 0.40° 0.40° 0.56° 0.20° 025" 025,39
6,109.37+ 6,252,207+ 6,433.87+ 6,481.83+ 6,822.50+
L \ : S S : 169,420,005+
Citric acid 0.15° 0.15¢ 0.68° 031" 0.20° 69,420.00
Lactic acig | 332697 2,905.40+ 2,592.23+ 1,742.53+ 1,641.90+ 155 73ewe
1 1 .
actic ac 119.15" 42.62" 5137 2281 58.45°

" Abbreviations are referred to <Table 1>.

? Different superscripts within a column(a-e) indicate significant differences at p<0.05.

x5 p0.001.

dE flE f7lites a72E Yo e f4t
o] trkHeE A frlite Rz ol yols
H7hel whek gadk Ao

3. OI2LI0IE &Vt QF2E =dAlol &
pH, &5, ME
o e W
, pHe} B = =% Z3}= (Table 6> 3} 2o}

A 4=

e fredEel a5 i A& e
T

-

STEE :gﬂ/\lg]

Ao 7 ALy} =842 5240 Au A%
7 FerE 540l EoKKim YJ 2010). thE
T HIEE 4,296.67 cPollom, ol olES

A= A Ba, ofzYolss
40% Z7ko] 1,466.67 cPE Fre]& o2 743t
Ahp<0.001). B-E212 Hrlet gn|Zehs A
o] FHEA(Lee JA et al 2011)2] AFoAM = &
2 Artre] S7VeEE Aot =4 ekt
= A7 e daks 59 eHEe A
7k o FEE =49 wz‘—E— J(Park KB 2014)
I BEAE A7 a7 2E =dde] $454
(Park JY et al 2013)2] AAol|A = BEAle} 2
o] Hrtgo] ST S Yotk A2 %9}

g Az, ol2UolF 40% H7ke] 3.59
2 7P G JE e, ol Yol 10% A7t
o] 3.830.% 7Y = UEhsTh o2y
ANV STVt 30% H7kredlA] ol
= 73S B9 om, Park KB(2014)9] oUHS
A7k 9 2E =9 FA549 ATlA
SUF A7b] we} STkt Ahadithe o
TATe} FARE A BT o] olZUole}
LudlE uekgt f714F & Tartaric acid, Malic
acid, Acetic acid, Citric acid S°| 3H3ta
T A7bl vlElste] pHYF At Ao s Yzt
Hrh
= SHEE o=y 0} 40% H7hrel
247 °BrixZ 7} WA JEl o, o2 Yol
10% H7Fo] 5.17 °Brix® 7} iﬂl UER T
O}iw olFEE HINEFE Grrt WolA e A
= Ho] BEASES HUKE F2E =49
FAEA (Park JY et al 2013)7 EFu2]H5S H
713 S F2E Al EﬁEM(Lee WG & Lee
JA 2012)°] Aol A HEatel EFuele] 7t

ol 371845 Gt feldon Jadthe
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{Table 6> Viscosity, pH and sweetness of yogurt dressing with Aronia juice

Samples”
F-value
Control AYDI0 AYD20 AYD30 AYDA40
Viscosity 4,296.67+ 3,496.67+ 2,673.33+ 1,856.67+ 1,466.67+ 770,88 H4*
(cP) 32.15" 37.86" 30.55° 120.14 90.16° '
pH 3.610.16 3.830.10° 3.7440.06™ 3.64+0.04% 3.59+0.04° 3.11
Sweetness b R . 4 d
oDt 4.37+0.32 5.17+0.12 3.47+0.32 2.50+0.17 2.47+0.15 76.20%**
(°Brix)
" Abbreviations are referred to <Table 1>
? Different superscripts within a column(a~¢) indicate significant differences at p<0.05.
% p0.001.
{Table 7> Color value of yogurt dressing with Aronia juice
Hunter Samples”
F-value
color value Control AYDI10 AYD20 AYD30 AYD40
L 66.12+1.82" 46.68+0.14" 45.8320.63" 45.35+0.01 45.17+0.08" 372.05%**
a —0.98+0.04* 0.91+0.24° 2.51+0.10° 3.33+0.02° 3.55+0.20" 493.70%**
b ~3.94+023"  —1.71%0.06° —1.63+0.05" —1.62+0.01" —1.60+£0.01" 277.20%%*
D" Abbreviations are referred to <Table 1.
? Different superscripts within a column(a-e) indicate significant differences at p<0.05.
% p<0.001.
A7ATIS fA1G ATE Btk Grjel S A} Zeb] HE e Heug
A% 274 A2 (Table DI 2tk WE Lk Holed] kEAlobdo] T3] E0197] Wl
£ fiFETo] 66.120]%00H, o2 Yol @7}3—3‘ olg}z AlmdET) ®d or)ES Hsle ara

46.68~45.17% of2 ol Hrleke] Frlee=
FrolAer vropx= 43S HATHp<0.001). A
A% aghd tiEwo] —0.9820.2 HAl(—aghe =
AO2 B, ofRYols bl S7HE
T woRlE AgE HAoH, ofRY ol 40%
A7kl 3.55% 7MY =8 #hE EATHp<0.001).
AT bk tiZwre] —3.940]a1, ofZUo} F
A7Vl frelf o2 Srkske A Hele
0}@4 olF 40% H7ho]l —1.60°2 =&
HAtHp<0.001). of=Yols H7teko] 57}
2 e L3S 7Aega, AT agky) 3
b%k—&— S7kehe %= B3l ol& of=ye
o] Blzo] Al 7p7ke HekEls Hela

= Jé mSL‘ Ei
18 1 4> o -

I}
E g4 o] EAEX (Park KB 2014)?4 EATRAS

)

2 Ak aree =d4e] FASA(Park JY
et al 2013)] ATl QT ET} BEAZS] A7}

ol F7HAFS E LgHe 2k

ohal, A% a

4. DPPH Radical 22HEM

ol2 Yol Mt mE 8 T2E =49
DPPH radical &2A24 5% A¥= <Fig. D
ol txato] 7.42%°]10 2™, ofEYolE 40%
A7}ro] 69.86% % 7HE E=A] VFERETHp<0.001).
ol kAl BRI tEAlohd Y} FeluEo]
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69.86=0.79°

57.09:2.18P

= 42.32+1.06°
DPPH(%) 40
26.30+0.129
30
2
7.422013°
10

0
Control AYD10 AYD20 AYD30 AYD4O

Content of AYD (%)

<Fig. 1> DPPH radical scavenging activity of yo-
gurt dressing with Aronia juice
" Abbreviations are referred to <Table 1>
? Bars with different superscripts(a-¢) indicate sig-
nificant differences at p<0.001.

olZ Yol TR EIU7] wjiTolgta AR
Aok w3 ofFS HUtek QF2E =49
EAEA(Park KB 2014) BEA5S 71t &

2E =y Ao EAEAY (Park JY et al 2013)
©] 947l A] DPPH radical 227 &4d0] 2] %
2] Aotk wel Srtbelhe AdE Hol
A7} o] fARE A¥s Bt

fr dg ol

5. ZsAAt
olZYolE Ayl W2 QT2E =g Ao

=Z] J:E‘_/\é
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H5AL A= (Table 8>J+ ) =g A A

\l

% %

1 =

22 tH(p<0.001). 2%

™, 53] 20%

= tlxTe] 3.3001%1
A 7}to] 53302 714 io} A=

, OF=HokF 20

g3kl Apol7}
E3 P izl 3.67¢]
om, ofzuol5F 20% 3

A 7\ro] 540082 71
=7 B AHp<0.001). &) 71T eE hET
He} ofzols Hrkrol ¥ &2 #E Bile

A7Nro] 52712 fFeldo s =

YERGTHp<0.001). Bte] 7|35 ol2UolE 20

% H7hre] 54002 VMY =& s Hilw

10% %

A 7VE, 30%

A7 £ 2 71357 =4

UERITHp<0.001). QJetollrle] w712 olzuo}

40 %
2UYolE 20%

Aol

sle 1%

A7kl 3472 7P WA YE A, of
A7hto] 52002 71 =4 e
wor, Wbl S7tE= 20%

7¥etert okl

H7K7A
ol 47}

A YtollMe] e Askes s Bt
(»<0.001). AAAHQ 7|Z =L olRYolF 20%

7}to] 57002 7+
AR £

=9k, 30%
2 E= JeERThp<0.001). ©] g

7R, 10%

A3, izl Blef of=Yols H7ltelM =

VT E HYlo

{Table 8> Sensory evaluation of yogurt dressing with Aronia juice

20% o1’ W7k ofmijole]
AT AFY Aot T YRo Q3
E =y A, 4% 4

aTe

I, Bk dtellM e =

Samples"

Sensory attributes F-value

Control AYDI0 AYD20 AYD30 AYD40
Color 330+1.58°  4.50£128°  533+112°  4.63+1.19%  4.10+1.71° 8.60"""
Thickness 3674154 4.67+1.12°  540+125° 4274128  3.53+1.53¢ 9.55"*
Flavor 333£1.63° 44341077 527+1.17°  493+123° 450136 942"
Taste 333+1.88°  470£121°  5.40£135° 4.67+1.30°  3.93+1.44 8.92™"*
Mouth feel 3.93+1.70°  4.80£1.13°  520+1.32°  4.17+1.09% 3474131 812"
Overall acceptability ~ 3.40+1.81°  4.47+1.18°  570+126°  473+1.08°  3.80£124° 1340

U Abbreviations are referred to <Table 1.

? Different superscripts within a column(a-¢) indicate significant differences at p<0.05.

w5k pe0.001.
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