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Quality Characteristics of Yogurt Prepared with Flowering Cherry (Prunus
serrulata L. var. spontanea Max. wils.) Fruit Powder during Storage
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Abstract

This study was performed to examine the quality characteristics of the curd yogurt with different contents
(0.5~2.0% (w/v)) of cherry powder (obtained from freeze-dried fruit of Prunus serrulata L. var. spontanea Max.
wils.). Yogurt was fermented with two kinds of lactic acid bacteria (Streptococcus thermophilus, Lactobacillus
bulgalicus) at 40°C for 18h. During the period of 14 days of storage (4°C, 14 days), acid production (pH and titratable
acidity) of the yogurts increased significantly with the addition of cherry powder. The sugar content of the yogurts
prepared with cherry powder increased but cherry powder yogurts presented lower viscosity values than the control.
Hunter color values, lightness (L) and yellowness (b) of yogurt colors decreased as the concentration of cherry powder
increased, whereas the redness (a) increased. Lactic acid bacteria of yogurts increased with the addition of cherry
powder and all samples had increasing levels of lactic bacteria over the storage period. The sensory properties, such
as flavor, taste, viscosity, and overall acceptability, of the yogurts containing the 1.0% cherry powder were superior
to the control sample. Consequently, the optimal quality achieved in these experiments was yogurt with 1.0% cherry
powder added.

Key words: fruit of flowering cherry (Prunus serrulata L. var. spontanea Max. wils.), yogurt, antioxidative activities,
quality characteristics
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Table 1. Mixing ratio of yogurt containing various levels of
flowering cherry fruit powder

Ingredient Weight (g)
8 Control 05% 10% 2.0%
Milk 728 724 720 712
Skim milk powder 20 20 20 20
Flowering cherry fruit powder 0 4 8 16
Starter" 32 32 32 32
Oligosaccharide 20 20 20 20
Total 800 800 800 800

DIt is mixture of Str. thermophilus and Lac. bulgaricus.
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Table 2. Changes in pH of yogurt containing various levels
of flowering cherry fruit powder stored for 14 days under
the condition of 4°C

Sample Storage period (days)

(%) 0 7 14

00  420+001"% 423+001" 4214001

g 05 4254001 412+0.00™  4.07+0.00™
P 10 426£001™  412£000™  4.06+0.00
2.0 4244001 4.07£0.00"  4.09+0.00%

"Mean+SD (n=3).

DValues with different superscripts in a raw (A-C) and a col-
umn (a-d) are significant at p<0.05 by Duncan’s multiple
range test.

Table 3. Changes in titratable acidity of yogurt containing
various levels of flowering cherry fruit powder stored for
14 days under the conditions of 4°C

Sample Storage period (days)
(%) 0 7 14

0.0 1.13£0.01"*? 1.15+0.06“" 1.21+0.02*

Tltr.zt.ible 05 120+002C  125+002" 134+003"
ac(lo/l) Y 10 125+002"®  1.27+003"® 141+0.01"
° 20 1.33+0.05°  1.44+002" 157+0.04*

"Mean+SD (n=3).

DValues with different superscripts in a raw (A-C) and a col-
umn (a-d) are significant at p<0.05 by Duncan’s multiple
range test.
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Table 4. Changes in sugar content of yogurt containing var—
ious levels of flowering cherry fruit powder stored for 14
days under the conditions of 4°C

Sample Storage period (days)
(%) 0 7 14
0.0 11.25+0.00"? 10.67+0.29"® 1050+0.29"

Sufart 05 1150+025™  11.17+0.29"" 10.67+0.00"
‘Ef?grie;) 10 11.67+0.00™ 11.33+0.29 11.00+0.00™"

20 12004058  11.67+0.29**" 11.17+0.29"

"Mean+SD (n=3).

PValues with different superscripts in a raw (A-B) and a col—-
umn (a-c) are significant at p<0.05 by Duncan’s multiple
range test.
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Table 5. Changes in viscosity of yogurt containing various levels of flowering cherry fruit powder stored for 14 days under

the conditions of 4°C

Storage period (days)

Sample (%)

0 7 14
0.0 5573.33+306.16"? 9400.00+420.00** 7420.00+307.90°"

Viscosity 05 5433.33+152.75% 09333.33+530.03** 7006.67 +179.26™°
(cPs) 1.0 5040.00+72.11°° 9146.67 + 756.40* 6993.33+344.29°"
2.0 4980.00=+160.00™ 7040.00+413.28"* 6200.00440.00"®

"Mean+SD (n=3).

PValues with different superscripts in a raw (A-C) and a column (a,b) are significant at p<0.05 by Duncan’s multiple range test.
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Table 6. Changes in Hunter'’s color values of yogurt containing various levels of flowering cherry fruit powder stored for

14 days under the conditions of 4°C

Sample Storage period (days)

(%) 0 7 14
0.0 83.37+0.13"? 83.5240.10*" 84.18+0.03**
L 05 73.71£0.07°C 77.82+0.64" 78.63+0.15™
(lightness) 1.0 64.92+0.12° 68.70+0.27°" 69.27+0.05°*
2.0 56.85+0.04"" 59.50+0.13% 59.63+0.76™
0.0 -0.8440.07" -0.83+0.07* -1.054£0.04"
a 05 6.96+0.02°¢ 857+0.034 7.29+0.36"
(redness) 1.0 8.68+0.19 10.48+0.22°* 9.70+0.16™
2.0 10.90+0.05 13.204+0.13 12.40+0.10%%
0.0 10.12+0.12 10.06+0.10** 9.20+0.08
b 05 7.91+0.07"* 750+0.07"" 7.20+0.03"
(vellowness) 1.0 6.86£0.01® 6.97+0.07" 6.72+0.06°
2.0 4.59+0.05% 5.14=+0.02% 5.00+0.03%®

"Mean+SD (n=4).

Values with different superscripts in a raw (A-C) and a column (a,b) are significant at p<0.05 by Duncan’s multiple range test.
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Fig. 1. DPPH radical scavenging activity of yogurt contain-
ing various levels of flowering cherry fruit powder stored
for 14 days under the conditions of 4°C. AC\eans different
superscripts in the same concentration levels of flowering cherry
fruit powder are significantly different (p<0.05). * “Means differ—
ent superscripts in the same storage period are significantly dif-
ferent (p<0.05).
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Table 7. Changes in viable cell count of yogurt containing
various levels of flowering cherry fruit powder stored for
14 days under the conditions of 4°C

Sample Storage period (days)
(%) 0 7 14
0.0 868+0.10"""?901+0.07"* 9.07+0.04*

Ce‘ﬁf‘ﬂig 05 891:022" 9.06=0.04" 9.1320,08"
U/ 10 8985010 908006 913+0.05

20 9.05£0.20% 9.12+0.07* 9.15£0.03*

"Mean+SD (n=4).

DValues with different superscripts in a raw (A,B) and a col-
umn (a,b) are significant at p<0.05 by Duncan’s multiple
range test.
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Table 8. Changes in sensory evaluation of yogurt containing
various levels of flowering cherry fruit powder stored for
14 days under the conditions of 4°C

a. Intensity data from sensory evaluation

Sample Storage period (days)

(%) 0 7 14

0.0 150982 25+20% 20+13%P

Cherry color 0.5 3.2i1.2::3 4.6i1.4:i 3.6i0.8f‘;B
10 44+11 51+1.0 45+1.0°

2.0 6.1+1.3%4 62+1.1%* 56+1.7

0.0 214132 27+23% 26+14"

Cherry 05 37+1.1° 4117 40+0.8%
flavor 1.0 44411 48+11" 41+12*
2.0 52+18%°  61+1.3"  47+1.8"

0.0 20+1.2% 28+22%  26+1.1%

Cherry taste 05 3.2i1.22§ 4.6i1.5b::A 4.2i1.8‘f§
10  37+16 5.0+1.2¢ 31£1.3°

2.0 49-+2.0% 57+13% 52+16"

0.0 49+1.8% 53+15"  50+15

Viscosity 0.5 4.0i1.3a:;3 5.Oi1.67:A 3.7i1.622
10 40+1.4° 4.4+1.0Y 34407

20 335+1.3" 34+17"%  32+14"

b. Acceptability data from sensory evaluation

Sample Storage period (days)
(%) 0 7 14

00  48£20"*"? 54+19* 33+16"™

Col 05 32+1.7" 41+1.8"  38+20™
olor 1.0 37+18"  48+16™ 31+16"™

2.0 47+16" 39+1.8"  48+15

0.0 45+16™ 51+13%  35+16™

fl 05 37+13" 52415  45+14P
avor 1.0 45+158  50+14% 36+20"
2.0 39+1.8%4 454184 43+20"

0.0 41+19* 42417 40+13"

Viscosit 0.5 46+14* 51+1.3%  47+1.4"
ISCOSIY 10 46+18% 47+15%  39+17%
2.0 40+15% 47+19 44+22%

0.0 31+£15%" 45+1.8%  29+12"B

Tast 05 29+1.8% 47415 36+1.6™"
aste 1.0 33+20%°  53+12% 37+13"8
2.0 23+1.3" 47+16"  21£1.0%F

0.0 39+1.8"  50+09™ 32+1.2™8

Overall 05 33+17"  50+16™ 38+15"
acceptability 1.0 44420 51+1.9%  40+1.3*%
2.0 32413 41+18“ 29+14"

"Mean+SD (n=20).

Values with different superscripts in a raw (A,B) and a col-
umn (a-c) are significant at p<0.05 by Duncan’s multiple
range test.
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