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Abstract

This study investigated the quality characteristics and antioxidant activity of muffins prepared with different amounts
(0%, 5%, 10%, and 15%) of aronia powder. The moisture content was higher in the groups that contained aronia
powder than in the control muffin. The specific volume of the muffins was lowest in the group with 15% aronia
powder added. The lightness and yellowness values decreased, while the redness values increased with increasing
amounts of the aronia powder. The hardness of the control group was lower than that of the 10% and 15% treatment
groups. The consumer acceptance test revealed no significant differences in the taste and texture of the muffin
samples, but the overall acceptability scores were lowest for the muffins with 15% aronia powder added. The substitution
of wheat flour for the aronia powder yielded muffins with a higher polyphenol content and total flavonoid content.
The antioxidant activity measured via the DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity, metal
chelating effect, and reducing power increased as the concentration of the aronia powder increased. The results
showed that up to 10% aronia powder can be incorporated into muffins to meet the sensory quality and functional

needs of consumers.
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Naturprodukte GmbH, Dresden, Germany), YF&(CJ
Cheiljedang, Seoul, Korea), ¥4 ¥}(CJ Cheiljedang, Seoul,
Korea), HE](Seoulmilk, Seoul, Korea), 4> (Sajohaepyo,
Seoul, Korea), Hlo]7 5-ST(Ruf, Lebensmittelwerk, Quakenbruck,
Germany), A& & AlzolA T3t AH-&-3sH3ith.
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Table 1. Formula for muffin added with aronia powder
Aronia powder (%)

Ingrediens (¢) A" AS A-10 A5
Flour 100 95 90 85
Aronia powder 0 5 10 15
Sugar 80 i/ 56 40
Butter 80 80 80 80
Salt 04 04 04 04
Egg 80 80 80 80
Baking powder 3 3 3 3
Milk 18 18 18 18

VA0 : aronia-0%, A5 : aronia-5%, A-10 : aronia-10%, A-15 : aronia-15%
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Table 2. Proximate composition of muffin added with aronia
powder

(Unit : %)
Moisture Crude protein Crude fat Ash
A0"  18.05:00170  9.02£1.05 23.28+0.17 1042001
A5 1928:0.11°  9.02¢1.16 23.55+0.22 1.03:0.01
A0 2198:0.04  1025:057 2282001 1.02:0.01
A5 2204:006  1066:115 223801 1.02+0.02

DA-0 : aronia-0%, A-5 : aronia-5%, A-10 : aronia-10%, A-15 : aronia-15%
Fach value is meanstandard deviation (SD).

IMeans with different letters within a column(a~c) are significantly different from
each  other at p<0.05 as determined by Duncan’s multiple range test.
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Table 3. Height, weight, volume, and specific volume of muffin
added with aronia powder

A" A5 A-10 A-15
400010 386005 376:0.15  3.63:0.15
Weight (g) 2929:026™ 29430.10° 29.92£024° 30.150.25°
Volume (mL) 63.00:3.00° 5933£152" 58.66:1.52" 58.33:0.57°
Specific volume (mLjg) 2.15:0.09° 201005 196£0.05 193+0.03'

UA-0 : aronia-0%, A5 : aronia-5%, A-10 : aronia-10%, A-15 : aronia-13%
PEach value is meantSD.

IMeans with different letters within a row(a-b) are significantly different from each
other at p<0.05 as determined by Duncan’s multiple range test.
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Table 4. Hunter‘s color value of muffin added with aronia
powder

A" A A-10 A-15
L (lightness)  7117¢158™  3064:121°  2539:083 216107
a (edness)  -2831023°  575:024° 761046  8.85:0.35"

b (yellowness)  25.29:086°  424:039°  298+046°  188<0.16'

A0 : aronia-0%, A-5 : aromia-5%, A-10 : aronia-10%, A-15 : aronia-15%
PEach value is meantSD.

IMeans with different letters within a row (a-d) are significantly different from each
other at p<0.05 as determined by Duncan’s multiple range test.
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171.95 glem’, 5% 3 7}-0] 188.12 glem’ O & th &3} &
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o] Sle Ao F3EYG6). Bejerke A7 vd
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771 FA R Arbge] SV ARt Skt tha
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o]l wel Arrt AAsitin Husk] ¥ 2d Avels
#fol5 Hleh g5 w2 H7F MA3e6), 2 7t HA6)
A FA=e] Hrbgke] S wet Aert Aasict
7F oAl S7RR AL Ruge = 7k = FAjRe] aft
Aol met 2p7] e AE 540] YERdS & 5 A%t
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Table 5. Texture characteristics of muffin added with aronia
powder

A" AS A0 Al5
Hardness (gfer)  17195:12.08™ 188.12£19.84" 26367:1668°  299.87:40.86°
Springiness (%) 82391131 T0.11:731  7599:547  T2.67:8.12
Cohesiveness (%)~ 47.61386"  4692:836"  59.19:831b  4444:874'

1978111408 206.13:47.64" 352.82:69.06°  28494:81.26"

DA-0 : aronia-0%, A-5 : aronia-5%, A-10 : aronia-10%, A-15 : aronia-15%
PEach value is meanSD.

IMeans with different letters within a row (a-c) are significantly different from each
other at p<0.05 as determined by Duncan’s multiple range test.

Chewiness (g)
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Table 6. Consumer acceptance test of muffin added with aronia
powder

A0" A5 A-10 A5
Appearance 61420927 414135 467£149"  405:153°
Smell 534117 54121450 529:111°  452¢159°
Taste 529087 550+121  538+125  5.02:148
Texture 5006096 552+1.10  5.14+1.07  4.88+140

Overall acceptability 5.70£0.83° 544107  547:086°  4.70+1.42'

VA0 : aronia0%, A-5 : aronia-5%, A-10 : aronia-10%, A-15 : aronia-15%
PEach value is mean+SD.

IMeans with different letters within a row (a-b) are significantly different from cach
other at p<0.05 as determined by Duncan’s multiple range test.

& %EITAI% Y £ ZglE-o|E B
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olE IFE T Eevls FFH Akl tixte] 74.89
mg/100 mLo.Z 7F Wk, 15% H7Fe] 208.31 mg/100
mL= 7} =7 Yebskth Kim (37)f FEEE ANE
o] S7tetell uhel 2wl T F wE3heEe] kol
E=TFE 19.36 mg/100 g, % 7}%3 47.81~73.46 mg/100

gf’—i 28] o]} S7FE Ao Hustant A& S
o] Sl polyphenol’d 2 2 flavonoid &< A Ul

phenolic hydroxyl”] & t<= 7FA| 2L &= g}ﬂ‘j 2 e},
o, gl S Ao R HusEm 9rk38,39). E
Ao A= of2 Yol 8 Hrhre] F Eevs 2 &
Kol o] fw Tt ¥ A YR wEol
st GAE o =/ UEhd 2o g o SHnh

Table 7. Total polyphenol content and total flavonoid content of
muffin added with aronia powder

A0’ AS A-10 A1
Total polyphencl 577710779 140.40:8.80° 24404366° 359.49:791°
(mg/100 mL)
Total flavonoid a b ¢ d
o0 )¢ 4814 10ISIATI 19647225 208314111

DA : aronia-0%, A-S : aronia-5%, A-10 : aronia-10%, A-15 : aronia-15%
“Bach value is meantSD.

IMeans with different letters within a row (a-d) are significantly different from each
other at p<0.05 as determined by Duncan‘s multiple range test.
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Table 8. DPPH radical scavenging activity, metal chelating effect
and reducing power of muffin added with aronia powder

A" AS A-10 Al5

DPPH radical
scavenging activity

Metal chelating effect 29.43£0.50" 42.73:025" 61.17£2.26° 73.93£125°
Reducing power 0.19£0.08"  055:0.10° 092006 1.43:0.16"

A0 : aronia-0%, A-5 : aronia-5%, A-10 : aronia-10%, A-15 : aronia-15%
PEach value is mean+SD.

Means with different letters within a row (a-d) are significantly different from each
other at p<0.05 as determined by Duncan‘s multiple range test.

1681+1.977 58.81+0.72° 93.681.03° 9691+0.41°

& T % LolE et /M w2 ok(+)
o FHAA=09)= UEhHAI, 1 ta SdEHe=
0.981) > DPPH radical 7% (r=0.927) <=2.2 UEhgT
% ZglHvo|T Fw 2o Ak Uehllo] 24 o]
E #9Kr=0.993) > €12 (1=0.988) > DPPH radical 27]%
(=0922) TO & 73t S HFUT) o] 24 of2Y

ol Tl e EelEls B Eebiiee|=r) A
o] st FE Ao R A&IY5S BT vk

Table 9. Correlation coefficient (r) between total polyphenol
content, total flavonoid content and antioxidant activities of
muffin added with aronia powder

TpC” TRC” prPH’  MECY REP”
TPC 1 0.997" 0927 091" 0981”
TFC 1 092" 0993" 0988
DPPH 1 095" 091"
MEC 1 0973"
REP 1

TPC : Total polyphenol content

)
;TFC . Total flavonoid content
)
)
)

)

DPPH : DPPH radical scavenging activity
MEC : Metal chelating effect
REP : Reducing power
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