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Quality Characteristics of Muffins Prepared with Flowering Cherry
(Prunus serrulata L. var. spontanea Max. wils.) Fruit Powder
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Dept. of ‘Fooa’ and Nutrition, Chungnam National University, Daejeon 305-764, Korea
? Jinhae Agricultural Technology Center, Gyeongnam 645-360, Korea

Abstract

Cherry powder (obtained from ground fruit of Prunus serrulata L. var. spontanea Max. wils.), which is a
natural functional material, was used in muffin manufacturing at different concentrations from 0, 3, 5, 7, and
10% (w/w). Muffin was evaluated for their sensory property and physical quality. The antioxidative activity
measured by DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging activity of muffin increased as the
concentrations of cherry powder increased. As the concentration of cherry powder increased, the mechanical
characteristics of the muffin, such as hardness increased, but gumminess and chewiness decreased. Lightness
(L) and yellowness (b) of muffin decreased as the concentration of cherry powder increased, whereas the redness
(a) increased. The muffins containing 3, 5, 7, and 10% cherry powder had acceptable sensory properties, such
as color, flavor, taste, softness, moisture, and overall acceptability. The results exhibited that adding the cherry
powder into the muffin increased antioxidant activity. The highest quality improvement was obtained by
incorporating 5% (w/w) of cherry powder into the muffin formula.

Key words: fruit of flowering cherry (Prunus serrulata L. var. spontanea (Maxim) wils.), muffin, antioxidative

activities, quality characteristics
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W & (Fruit of Prunus serrulata L. var. spontanea Max. wils.) %
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Ak d&o g gyt N 2SR 7F ol AojAl=
FE Y (P. yedoensis)®] HA LS o] &3t AL
Zata WA 28 b we dstd, #54 7s
4 54 2 A 5A4S =AMk

Moo

)
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Samwon, Seoul, Korea)3+ ¥ &4 7] (MCH600S], Tongyang
magic Co. LTD., Seoul, Korea)oll Al £} A1-&3}93th.
WA A2Zg A7 E Y7 (Cake flour, Dachan flour mills),
A8 (Samyang), M ¥ (Seoulmilk), #l ] # 25 (Sungjin),
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System Co. Ltd.,, Surrey, England)& A}&3te] g5 A
(springiness), <% A (cohesiveness), A A (gumminess), %
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Table 1. Formula for muffins prepared with flowering cherry fruit powder

Substitution level (%)

Ingredients (g)

0 B 5 7 10
Flour 234.00 226.98 222.30 217.62 210.60
Butter 112.50 112.50 112.50 112.50 112.50
Sugar 140.25 140.25 140.25 140.25 140.25
Egg 112.50 11250 112.50 11250 112.50
Milk (liquid) 112.50 112.50 112.50 112.50 112.50
Baking powder 5.25 5.25 5.25 5.25 5.25
Salt 0.75 0.75 0.75 0.75 0.75
Flowering cherry fruit powder 0 7.02 11.70 16.38 23.40
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Table 2. Baking properties of muffins prepared with flowering cherry fruit powder

Storage period (weeks)

Substitution (%)

7 14
0 6.24+0.10VPAB2) 5.99+0.388 6.50+£0.34*
3 5.99+0.14" 6.03+0.23"* 5.80+0.18"
Weight(g) 5 6.30+£0.21"* 6.20+0.27** 6.20+0.23™*
7 6.47+0.31* 6.09+0.36" 6.39+0.40™
10 6.230.40°" 6.08+£0.24* 6.16£0.39"
0 3.68+0.11** 3.62+0.84%* 3.70+0.07**
3 3.60+0.07"* 3.54+0.05*" 3.42+0.15™
Upper 5 3.56+0.05"* 356+0.11*" 358+0.11"*
7 3.64+0.15* 3.64+0.21* 3.64+0.15*
Width 10 348+0.04"* 352+0.11" 3.44+0.09"*
0 2.42+0.11* 2.34+0.05 2.36+0.09"*
3 2.44+0.11** 2.34+0.11* 252+0.16
Bottom 5 2.38+0.08"" 2.24+0.54 2.30+£0.10""
7 2.40+0.07* 2.32+0.13* 2.32+0.05"
10 2.3240.08" 2.22+0.13* 2.224+0.13"
0 1.8640.09°48 1.74+0.15" 1.98+0.15™*
3 1.8840.08"4 1.80+0.14* 1.9240.09"4
Height (cm) 5 1.70£0.07% 1.76+0.13* 1.80+0.07%
7 2.02+0.08" 1.88+0.04" 2.0040.12%4P
10 1.98+0.04™* 1.80+0.12°" 1.84+0.06""
0 15.140.10%* 11.40+0.10°® 853+0.15
3 146+0.10" 12.53+0.05" 9.63+0.15
Volume (mL) 5 155+0.06™ 12.40+0.10" 11.40+0.10"
7 16.0+0.10 11.90+0.10" 12.60+0.10°®
10 15.4+0.10" 11.80+0.10"® 10.40+0.10°°

PEach value is mean=SD (n=10).

?Values with different letters within a column (a-e) and a row (A-C) differ significantly (p<0.05).
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Table 3. Texture of muffins prepared with flowering cherry fruit powder

Storage period (weeks)

Substitution(%)

0 7 14
0 1035.39 +181.50"°%? 5307.83+255.76" 5612.54+201.23%
3 1160.40+ 112.90" 5483.83£194.51°" 8598.22+90.60°*
Hardness 5 1246.37+95.20 6296.46+129.13" 9880.15+252.31"
7 1280.74+278.88™° 6409.20+212.76"8 9499.04 +230.95™
10 1295.84 412872 7605.31 +36.45°" 10409.45 + 145.28**
0 0.77+0.04 0.68+0.10°" 0.56£0.02
3 0.72+0.04"* 0.70+0.90™* 0.58+0.03""
Springiness 5 0.78+£0.05™" 0.66£0.09"" 0.59+0.03""
7 0.75+0.04"* 0.61+0.15" 0.55+0.05
10 0.71£0.04" 0.61+£0.10°® 0.53+£0.02"
0 0.44+0.02** 0.30+£0.03"" 0.27+0.02¢
3 0.46+0.09"* 0.34+0.05" 0.28+£0.02"
Cohesiveness 5 0.45+0.04** 0.29+0.04°"® 0.27+0.02®
7 0.45+0.07** 0.25+0.0" 0.23£0.01"™
10 0.40+0.02** 0.27+0.01™® 0.26+0.01"
0 569.06 +81.18" 2020.13+50.94" 2659.06+82.02**
3 566.78 +62.03 1632.98 +24.97™® 2559.60 +73.86™*
Gumminess 5 554.38+41.98 1594.84+59.18" 2349.26 +38.83
7 456.19+35.48" 1359.01 £25.18" 2131.73+£53.84
10 460.53+57.35™ 1119.38 +44.85™ 1849.19+42.65°
0 435.44+ 48 87 2439.88+23.65"" 2552.21 +42.10**
3 427.80+67.22°C 2000.43 +32.59" 2290.14+£55.42"
Chewiness 5 410.72+62.02"° 1073.25+45.81" 2009.86+64.38°
7 343.08+41.73"¢ 1044.38 +32.05°" 1965.46+31.82°"
10 325.73+25.94 758.28 +23.31%° 1747.96 +36.60%*

YEach value is mean+SD (n=10).

?Values with different letters within a column (a-e) and a row (A-C) differ significantly (p<0.05).
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Table 4. Hunter's color values of muffins prepared with flowering cherry fruit powder

Storage period (weeks)

~11 3 0,
Substitution(26) 0 7 "
0 65.34+1.99"242 64.48+1.56™ 63.30+3.94*
3 3754+0.97°8 39.71+1.00°* 38.35+ 2538
L (lightness) 5 32.17+0.31% 31.64+0.757 31.84+0.69°
7 28.94+0.82% 27.80+0.71%" 27.95+1.00"
10 25.18+0.53% 24.38+0.46 22.77+0.86%
0 0.16+£0.71* 0.44+0.64* 0.34+1.38%
3 3.21+0.82" 4.62+050" 4.68+057"
Crust a (redness) 5 3.59+0.47™ 479+0.72"* 5.01+0.81"
7 3.79+091™ 5.08+0.61" 5.02+0.43"
10 5.02+1.36% 578+1.11% 6.13+£1.14*
0 2453+0.86™ 26.03+0.89°4 25.07+1.72*8
3 11.61+0.92" 1354+0.74"* 13.23+0.80"*
b (yellowness) 5 7.42+0.29® 883+0.51" 8.73+0.50"
7 5.64+053% 6.80+0.55% 6.43+0.58%
10 3.27+0.32% 512+0.19° 3.87+0.66°8
0 83.81+0.297" 86.32+0.43™* 86.05+0.37*4
3 56.88+0.55"8 60.30+0.15"* 60.2240.49"*
L (lightness) 5 48.73+0.18 52.05+0.32" 53.45+0.26°*
7 43.9940.10% 4755+0.11%" 4876+0.11%
10 39.48+0.13% 42.78+0.44" 43.72+0.15%
0 -1.06+0.21° 0.31+0.15® 0.79+0.35
3 3.99+0.12% 4.63+0.12° 5.76+0.17%
Crumb a (redness) 5 5.56+0.08 6.07+0.15% 7.18+0.12
7 6.55+0.06™ 7.37+055™ 8.12+0.07"*
10 6.92+0.09°¢ 811+0.84™ 877+0.11**
0 27.16+0.23* 27.00£0.10** 26.3840.38"
3 13.86£0.14™ 14.40+0.12" 15.54+0.09"
b (yellowness) 5 11.25+0.12 11.9+0.80" 12.90+0.09
7 9.78+£0.02% 11.20+0.46" 11.46+0.14%
10 8.00+0.04® 9.67+0.09°* 9.72+0.12
YEach value is mean=+SD (n=10).
?Values with different letters within a column (a-e) and a row (A-C) differ significantly (p<0.05).
Table 5. DPPH radical scavenging activity of muffins prepared with flowering cherry fruit powder
. NP Storage period (weeks)
Substitution(%) 0 - "
0 24.77+0.92V52 22.49+0.70° 27.02+0.09™
DPPH radical 3 73.97+152" 62.97+0.51% 70.38+1.57"
scavenging 5 87.49+0.86™ 78.7440.38° 80.99+0.69""
activity (%) 7 87.16+0.21* 83.23+0.32"8 81.69+0.43°
10 87.90+0.14™ 87.66+0.15™ 83.86+0.09""

YEach value is mean+SD (n=3).

Values with different letters within a column (a-d) and a row (A-C) differ significantly (p<0.05).
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Table 6. Sensory test of muffins added with flowering cherry fruit powder
a. Intensity data from sensory evaluation of muffins prepared
with flowering cherry fruit powder

755

b. Acceptability data from sensory evaluation of muffins pre-

pared with flowering cherry fruit powder

Substitu- Storage period (weeks) Substitu- Storage period (weeks)
tion (%) 0 7 14 tion (%) 0 7 14

0 220+1.42° 1104031 1204041 0 4.20i1.691):]33)3.70i0.922i 5.40i0.81:‘2

) iO.ngA 3.20t0.89d/\ 2.60i0.81dB 3 5.80+0.61* 5.40+0.50 5.00+£0.91

Crust g 228+11yA 4,00+ 079" 3.60-+0.50® Crust 5  440+194™ 460+152"" 4204041
O A U 7 4.00£1.44"  3.40+1.22°* 2.80+1.86"

7 5.20+1.00 510£0.71"" 5.20+0.41 10 4404159 270+144%  4.00+064"

1 60068 590+0.85" 6.60+0.50*" Col — T

Color 0 660=0687 590-085" 6600507 Color 0 440+209" 360+093° 580+1.00"
0 220+1.35" 110031 1.40+0.81" 3 440+081" 530+092" 4.60i0.81b‘;

3 300+1.02%% 3.00+0.64% 2.40+050% Crumb 5 4.90i1.67f‘i 4'90i1'06:i 5.60i0.81"::

Crumb 5  430+129" 390+0.96 4.00+0.64°" 7 AT0E112°0 360+130° 260+£1.22°
7 590+089° 500+079% 5004064 10 5.20i1.27bAB 2.60i1.22CB 4.80i1.00bA

10 6.40+0.68** 570+0.92°® 6.20+0.76** 0 4.00i1.64A 3.4Oi1.03A 4.40i0.81;q

3 550+1.38"" 570+121* 5.20+0.76"

0 1.20+0.61°*® 1.00£0.00" 1.40+050°* Smell 5  490£1.16" 570+0.79"* 5.00+0.64"

3 260+0.81% 250+0.68" 2.20+0.41% 7 520+041" 410+085"™ 520+041™

Cherry 5 3504+1.04F 320+089" 4.00+0.64 10 500+1.20" 3.40+1.94" 320+0.76"
aroma 7 430+137" 5104096 520+0.76" 0 390+154" 290+0.85°C 520+1.00"
10 5.90+1.40"" 530+1.44% 6.20+0.76** 3 530+092" 590+096™ 540+0.81"

Taste 5  550+146" 540+081" 560+0.81*

0 1.20+0.61°*® 1.00£0.00" 1.40+050°" 7 520£1.00% 350+1.04" 4.20+0.41"8

Ch 3 2.80+0.76" 2.40+0.68" 2.40+0.50" 10 430+151" 270+1.37" 4.00+0.64™"
e 5  350+1.04" 320+089" 420+0.76" 0  380:156" 330080 3.60+0.50™
aste 7 460+1.22" 520+1.00" 5.00+0.64"" 3 480+1.10"" 4.10+2.34"" 520+0.76"
10 590+£1.24* 530+1.12°" 6.20+0.41"*  Softness 5  520£1.00" 370+1.44™ 500+1.11**

" B c 7 550+1.14"  4.90+147" 3.60+050"

0 330£1.37°" 260+122° 200064 - 10 480+1.27"% 410+147"" 520+041™

‘ 3 3904085 360+068" 26040817 0 3801160" 330:121% 300L091"
Softness 5 4480i0489A 3.7Oi1.21A 4.20i0.41bB 3 5_00i0_918A 4.30i1.823bB‘ 4.40i0.81bAB
7 540+0.93"" 540+1.04"" 480041  Moistness 5 5304079 370+1.44"C 460+1.22"

10 5.70+£0.92**F 550+0.82"" 6.00+£0.64** 7 540£1.13% 4.90+1.40™ 4.20+0.76"8

0 2805127 2302 102" 1602 081° 10 480+1.63" 3.70+1.37°" 520+0.41%*

T A men 1B o ana a1dC 0  4.00£129®" 350+1.66™" 4.80+0.76""

3 410071 350+051% 2.60+0.81 3 B500L151™ 580010 460+050™

i 5 430+092"* 410+1.24" 4.00£0.01°*  Overall ; 1 amaAB o0 4 0 1A = o 1 (v {148

Moistness DUENda AR Lad A Re tabilit 5  570+1.37**" 620+0.10™ 520+0.41
7 5.20i1.10B 5.30i1.02B 5.20i0.4lA accepta y 7 5.00i1.296bA 4410i0496bn 3.80i1.19d”

10 540+1.38" 530£0.79" 6.20+0.76" 10 470+1.02"*  300+1.44" 4.20+0.41°

})Each value is mean=SD (n=30).
“Values with different letters within a column (a—e) and a row (A-C) differ significantly (p<0.05).
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