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This study investigated the quality characteristics of cookies containing Aronia powder, which is well known
for its various functions and biological activity. In this study, we assessed the quality characteristics and anti-
oxidant activity of cookies containing various concentrations (0, 2, 4, 6 and 8%) of Aronia powder(AP). To
analyze quality characteristics, pH of dough, moisture content, color(L, a, b), hardness, and sensory properties
were measured. Qualities, such as moisture content, redness and yellowness and hardness increased signifi-
cantly (p< 0.001). whereas pH and lightness of the cookies significantly decreased (p<0.001). The antioxidant
activity measured by DPPH and ABTS radical scavenging activities were significantly higher than the control,
and it proportionally increased as the amount of AP increased (p<0.001). The results of sensory properties
showed that cookies made with 2% and 4% AP did not differ significantly from the control in color, taste,
and overall quality. Texture scores for the 2% and 4% AP groups ranked significantly higher than those of
the other groups. Taken together, the results of this study suggest that AP is a beneficial ingredient for increasing
the consumer acceptability and functionality of cookies. The quality characteristics of the 4% added samples
exhibited significantly similar or higher values as compared to those of the controls, raising the possibility of
developments in health-functional cookies. The results of the sensory evaluation produced very significant
values for color, appearance, texture, and overall quality of instrumental analysis.
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{Table 1> Formula of cookies containing aronia powder

F454 181

(Baker’s %)

Samples”

Ingredients
SO S2 S4 S6 S8
Soft flour 100 98 96 94 92
Aronia powder 0 2 4 6 8
Butter 66 66 66 66 66
Sugar 35 35 35 35 35
Egg 20 20 20 20 20
Salt 0.5 0.5 0.5 0.5 0.5

" S0: Control(Cookie with 0% aronia powder).
S2: Cookie with 2% aronia powder.
S4: Cookie with 4% aronia powder.
S6: Cookie with 6% aronia powder.
S8: Cookie with 8% aronia powder.
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{Table 2> pH of cookie dough added with aronia powder

Samples”
F-value
SO S2 S4 S6 S8

pH 6.1420.00° 5.7620.00° 5.30£0.64° 5.19+0.68° 5.01£0.05° 268.04"
1) Abbreviations are referred to <Table 1>.
2) Different superscripts within a row (a~e) indicate significant differences at p<0.05.
™ p<0.001.

olmuol B A7} o] R4S 24 A wEold AjrHT)

= (Table 3>} 2t} ofZujo} &S 37ish F71¢] pHe txTo] 6.74, ofZY o} &8
S=A FRYY I} ULE 9 I 20l 627552 ek, TR B
7hgel wE AT ke Kol ‘L’%»}Xl‘&, a5 Hof Uikl mE 4T A HolA &
Z:rL«l FEIFE 3.02%, of=Hol 2 A7kt KRIRE AlEREe] 723 2ol 7t 1A (p<0.001).

< 4.02~5.14%% YERY, Al57Ee] Fo2Q0 2F ofatelue] E F7](Choi YS et al 2014)9] W
o1& EATHp<0.001). o= ofAlelwlz] B pH7F ol vldl] felFoz 7hAagh Zeg
7} F71(Choi YS et al 2014), A5 & H7F 7] WERY & Ao 22 A gl]ln) ol F7] Al
(Moon SL - Choi SH 2014)°ll4] =&8tee] 57F = Al J7kE e FAlRe] 54 we} pHOl A}o]
st o), 7kt HAE Hol kg mE A & Hole AR AlsHnh o= ARy &%
et S Holx] Fe Ante}l fAlekIth B H7FEY)(Kim BY et al 2014) 52 At ojepbA
T 719 TS 10% vvte R 7 Agr 7] wkEe] pHYL 7 oletd i, Fhehdste] 3 o

1

S
=go 2ngl A)go] AL L}E]—lﬂ‘— Aeldl, AN AEF-go)| 23] hydroxymethylfurfural
AE FES AR ARl 9std FFEAY, (HMF)S 34dsta, o] E40] oy e A¥et
Alg dAte] FHo] 27 wWjEo] #8 23 o 2AERAE AT Basigit) whebA
T30l Holtn HuEAtKPark BH:Cho ¥ dA3e] 7] w52 pH 7 o|glo| & H& 7}

HS 2006). ©lll o}ZUo}l 7)== F71A 7 2jo]  HelA HMFE opn]x=2bz} of@uo} Ake] At
Agart ERE(ERA 2015, ol2Uol) ol WElE FeS nHS Hoz AlgHd.
140]‘ ot x}ﬂ]g} /\Ez‘ﬂ—%‘to] x%&oﬂr: \ﬂ?_g 1,

ofz]o} F7]e] bl tlzie] Hel & 3. FI|Ql M R OjpHpIEt
AL S8 RS A ofmiiole] Aol fid oo} Bk sl Fle] Awsl UL B

{Table 3> Moisture content and pH of cookies added with aronia powder

Samples”

F-value
SO S2 S4 S6 S8

Moisture content(%)  3.02£0.20°  4.02+0.02°  3.74+0.05°  3.6440.05"  5.14+0.05° 959.20""
pH 6.74+0.02°  6.27+0.36°  6.91+049°  5.69+0.02°  5.49+0.01° 74293

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~e) indicate significant differences at p<0.05.
™ p<0.001.
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{Table 4> Color of cookies added with aronia powder

Hunter Samplesl)
F-value
color value S0 2 S6 S8
L 74.83+0.46.° 50.81+0.89" 42.62+0.79° 39.25+0.87° 35.93+0.72° 12429
a 1.18+0.39" 6.97+0.29° 8.24+0.24° 8.20+0.98° 7.98+0.98° 42392
b 40.07+0.78° 17.90+0.63° 13.76+0.68° 10.58+0.19* 9.37+0.34° 144921

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~e) indicate significant differences at p<0.05.

™ p<0.001.

A0 A2
<Fig. 1> Visual comparison of cookies added with Aronia powder.

2+ A3}= (Table 4, <Fig. 1> YE} HIT} o}
2yo} F7]9] WE Lt A% bk e
o] 717} 74.83, 40.07% 7V¢ = Uehskon, o}
2Uo} £8S HUbde] Boldas frojHer
Hasle] 247t 3599, 0345 71 A Vbt
(p<0.001). o]= Z#:uW|2] M7} F7](Choi JE - Lee
JH 2015)0l|A] Zaid]g] o] Z71eH4-2 W
# FAE gro] Yokl AL kel Al A
Aol Mo o3 Ao HuHYEd, B A
A= B gho] g 2 ofmYol &
o AA ] Aol P ofgh Ao R AR E T
AAE agte tzro] ofRyol B Hrbrn
ot o] = veht, AlEREe] o)Al Aol 7t 9l
ATHp< 0.001). ]2t 2] zfo]= H7Hd of=
Yol o] 7R 1 Sle H242] SFEAlold 9
A A4 Jgkor Akd

o

5. 7219 &&=

<Table 5>-& o}ZUo} & M7} F7)9] A=
=4 AnE hxae] AEE 14,500 glem’, oF&
Yo} Bk M7 17,114~19,464 glem’ & LYE}

Ad A6 A8

Ygom, o2y o} M7l tlETET folF o
2 =7 YeRithp< 0.01). thAE o}Zo} &
A7to] S/ E Are STk 712
Bre o2l e acle] Slo] FAEe
o} SRS, air cell®] FE, ¥F, AR
o s e, A, Bkl UE T
g5 Hk=d|(Joo SY - Choi HY 2012; Park BH et
al 2005; Joo NM - Kim SJ 2010), ©]+= o}Z4Yo}
7} W #A(Park HJ - Chung HJ 2014), o}Z4o} 3
7} A X E(Hwang ES : Nhuan DT 2014), o}=4
o} 7} =4 JE|(Kim MH et al 2015)°14 A=
7t FeH o2 FTshE frAkeE Ade Ko, &
AR A¥ HrlEe FARY] 543 e
ue} Aot defAl= AR AztE, ofZ o}
o] Hrle] SUHeE s W daa g

gol F7lsh el oz 79 Fwsh woh

3@.”1‘
o FE 3y
N
T ox 1o =

b

(S
=

o ¥¥= &d F7]9] DPPH %
ABTS 2}tz 27%2 <Fig. 2>, <Fig. 3>l Y&}



QEIRRE SN SER 185

{Table 5> Texture of cookies added with Aronia powder

Texture Samples'
. F-value

properties S0 S2 S4 S6 S8

Hardness 14,500 17,114 16,960 15,372 19,464 5350"

(g/em’) +2,321.43° +1,521.25° +1,316.49" +1,974.92% +2,415.86 :

1) Abbreviations are referred to <Table 1>.
2) Different superscripts within a row (a, b) indicate significant differences at p<0.05.
™ p<0.01.

B o] 2~6% FEelMe Fatst Sl 2

Al 71t 8% 37t el e 75l #
: 1

A b, ol ohzujol Wb S (Hw-

ZZ ang ES * Nhuan DT 2014), ok21]o}& H7+ )
ﬁ . (Hwang ES - Lee YJ 2013)% 22 A%HS B
C p - o} o] & B3l F7)0] HWrlshe ofmujol ¥ &
Samples” Zko] o1 - 2=~=% o]Alo Uﬂ 5],/\]_ 3ol ©
<Fig. 2> DPPH radical scavenging activity of coo- g0l dBFE o1d ]oﬂ sk el o of
B} STk e AS & T UATh

kies added with Aronia powder.
oFZUo} T A7} F71e) ¥ Eelols &
447 <Fig 49} 2tk O}ib] o} Eurg

4500

T e g Az 76 & Eelsls gae
2 o s Z% | g% gallic acidE 71522 11.69 mgo|
o B o}, ofzufo} Bure] Ak vjelslel 7)o
wo | g e = Zelvls o] ZUkslg) 3, ofz
« i

i Yo} B8 29, 4%, 6% 2 8% 718k F7]0]4
- * % Zeluls &L 217} 70.53 mg, 149.95 mg,

197.98 mg 2 228.12 mgO &, o] o}Zio} Bk

S H7VelA] go FId HlE) E Zelus dhek
o] 6.03~19.518)7k4] Z7}8t 29T} of= o}

32 FO ¥ ol

<Fig. 3> ABTS radical scavenging activity of coo-
kies with Aronia powder.

WAt DPPH radical &2AZA]-L thxTFo|A] Bl Zg)9s, Sk o=, otEAlohd &

74%= 7P§ Soka, ofZyol Bt 6% H kel 3 gre ghatsl JESo] s, oS BAS
A1 36.11%%} o}Z o} T 8% H7krtol M 3883 o 7)) gatsl GAo] sdels Aom Al
%= 7} ¥ DPPH radical 227127g°] 5914 ). gaksl8A 24|(Kim EY et al 2004)9]4]
o2 E/ JERGTHp< 0.001). ABTS radical 227 2|24 308 % Zo|vs 3tekn} 3haks} &
&%= DPPH radical 2AZHI AR AHES Qe o FaaArt da, 5 Zelslize] 33
e o, ti277E 533%% 7P B dhe v o] 84S giksl 4o —7}@—0— B85t
ERASIaL, of=uol 27 6% 7 F7191E AB- ol& ¥ H7F F71(Joo SY 2013), EAY Eu

TS ezt 2AZ7do] 39.08%= 7Fd =7 YFEL (Choi HY et al 2009)2 3713+ 7] 01]/\1_‘.:_ A2
wom BEAFOR FolA e A5 YERIL E Hrlego] 713k wel DPPH radical &A%
THp<0.001). ABTS gt|Zt 2ASA L ofmYol o] Jrlela, % v slftE T9% 2ol 571
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<Fig. 4> Content of total polyphenol in Aronia
cookies.
1) Abbreviations are referred to <Table 1.
2) Bars with different superscripts(a~d) indicate signifi-
cant differences at p<0.05.
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{Table 7> Sensory evaluations of cookies added with Aronia powder

Samples”
Sensory properties F-value
SO S2 S4 S6 S8
Color 13740.51°  2.50+£0.53°  4.0040.75°  5.12+0.83'  6.25+0.70° 66.15""
Flavor Savory 425£1.90°  3.87+1.12°  3.1540.99"  3.50£0.92°  3.62+1.40° 0.37
Acerbity 1.75+0.46" 2.12+0.64° 3.12+0.83" 3.87+0.64° 4.25+0.70° 20917
Taste Nutty 5.12+41.12°  4.87+0.83°  3.75:1.16"  325+1.38%  2.75+0.70° 6.65""
Oily 5.12£0.64°  4.00+0.92°  3.1240.64"  3.87+0.64°  4.25+1.03° 12517
Texture Crispy 337+1.84"  3.62+091°  3.1240.99"  3.87+1.12°  4.25+1.66" 0.82
Appearance 4.62+1.76" 3.87+0.64" 3.87+1.12° 4.37£1.59° 4.37£1.99 0.39
Flavor 4874135  437£1.06°  4.25+1.48°  3.75£0.88"  3.50+1.19" 1.58
Accepta- a a a a a
ol Texture 3.12+1.24 3.75+0.70 3.87+0.99 3.62+1.59 4.12+1.80 0.62
ility
Taste 3.7540.88"  4.5040.75®  4.50£1.06™ = 5.00+1.77"  5.75+1.83" 241"
Overall 2.5040.75°  4.50+£0.53°  5.0040.53°  3.75£0.88™  3.75+1.48"° 0.82""

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row(a~e) indicate significant differences at p<0.05.

T p<0.05, 7 p<0.01, ™ p<0.001.

3) Rating scale : 1(bad) or 7(excellent).
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