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ABSTRACT

This study was carried out to investigate the quality characteristics and antioxidant activities
of bread containing mistletoe (Viscum album var.) powder (at ratios of 0, 3, 5, 7, and 10%
of total flour quantity). As mistletoe powder (MP) content increased, the pH levels of dough
and bread and lightness decreased, whereas total titratable acidity increased. The fermentation
power of the dough expansion by fermentation decreased with an increase in MP content added.
Although bread weight decreased, there were no significant differences in baking loss as MP
content increased. Volume and specific volume significantly decreased as MP content increased.
Moisture content was highest at a substitution level of 10% and increased with increasing MP
content. Lightness of crumbs significantly decreased with increasing MP content, whereas redness
and yellowness showed the reverse effect. As MP content increased, changes in hardness,
gumminess, and brittleness were all significant. In the sensory evaluation, color, flavor, softness,
and overall acceptability were highest at MP 3% and were lowest at MP 10%. Total polyphenol
contents and DPPH radical scavenging activity of bread significantly increased with increasing
MP content. In conclusion, addition of MP 3% showed the best performance in terms of the
nutritional and functional aspects of the bread.
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Table 1. Formulas for white breads with mistletoe
powder

Mistletoe powder (%)
0 3 5 7 10

Ingredients (g)

Wheat flour 100 97 95 93 90
Mistletoe powder 0 3 5 7 10
Yeast 2 2 2 2 2
Sugar 5 5 5 5 5
Salt 2 2 2 2 2
Butter 4 4 4 4 4
Skim milk powder 3 3 3 3 3
Water 63 63 63 63 63
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Table 2. The pH levels and total titratable acidities of bread doughs and breads with mistletoe

powder
Mistletoe powder(%)
0 3 5 7 10
Doughs pH 568 + 0.03Y  5.62 + 0.05¢ 5.60 £ 0.01° 5.46 + 0.03° 5.35 + 0.01°
TTA? 0.015 + 0.001° 0.019 + 0.002® 0.023 + 0.001¢ 0.031 + 0.001¢ 0.034 + 0.002¢
Breads pH 551 + 0.07° 5.22 + 0.06° 5.20 £ 0.017 5.18 £ 0.02° 5.17 £ 0.01°
TTA 0.020 + 0.001* 0.032 + 0.001°® 0.036 + 0.001° 0.039 + 0.002° 0.046 + 0.001¢

DMeans with different letters are significantly different by Duncan’s multiple range test at p<0.05.

PTTA: total titratable acidity.

The values are mean = SD(n=3).
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Table 3. Fermentation powder of dough expansion of breads with mistletoe powder

Incubation time(min)

Mistletoe powder(%)

30 60 90
0 90.73 + 321 187.03 + 6.41° 203.70 + 5.24°
3 92.59 + 3.39 186.11 + 7.78 202.62 + 6.31°
5 85.03 + 6.41 154.37 + 6.21° 196.29 + 6.42°
7 85.77 + 5.11 152.04 + 7.34° 194.44 + 5.56°
10 8292 + 6.49 150.72 + 5.15° 192,59 + 3.21°

The values are mean + SD(n=3).

“*Means with different letters within a column are significantly different(p<0.05) by Duncan’s multiple range test.

™Not significant
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Table 4. Specific volume and baking loss values of breads with mistletoe powder

Mistletoe Bread weight Bread volume Specific volume Baking loss
powder(%) (@ (mL) (mL/g) (%)
0 148.12 + 2.83° 740.32 + 4.24¢ 5.01 £ 0.07° 16.13 + 2.61°
3 154.58 + 1.41° 739.47 + 5.14¢ 479 + 0.25° 13.94 = 047°
5 153.04 + 1.21° 721.96 * 2.07° 471 £ 0.11° 13.32 £ 0.45°
7 152.50 + 0.71° 707.03 + 4.24 4.64 + 0.05° 13.11 £+ 0.05°
10 144.57 = 3.77° 658.57 = 6.41° 455 + 0.13° 14.50 + 0.30

The values are mean + SD(n=3).
®Means with different letters within a column are
test.

significantly different(p<0.05) by Duncan’s multiple range



Table 5. Moisture contents of breads with mistletoe powder

Mistletoe powder(%)

5 7 10

Moisture 32.06 + 0.07° 33.62 + 0.02°
content (%)

34.93 + 0,014 34.69 + 0.12°

34.95 + 0.06¢

SD(n=3).

The values are mean +

“dMeans with different letters within a column are significantly different(p<0.05) by Duncan’s multiple range

test.
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Table 6. Color values of breads with mistletoe powder

Mistletoe powder(%)

Hunter value

0 3 5 7 10
L 4617 + 0.79° 47.16 + 0.90° 46.65 + 1.15° 4320 + 1.77° 43.68 + 0.41°
Crust a 1424 + 0.19¢ 13.51 + 0.26% 12.77 + 0.39¢ 11.20 + 0.31° 11.42 + 0.22
b 2921 + 1.13° 28.85 + 0.40° 29.08 + 2.00° 2634 + 0.35° 2632 + 0.98°
L 6686 * 3.16° 60.37 + 2.54° 56.89 + 0.93° 5501 + 0.36° 54.45 + 0.53°
Crumb a -2.01 * 0.32° -1.56 + 0.02° -0.53 + 0.24° -0.11 + 0.04° 0.64 + 0.11°
b 9.76 + 0.49° 18.30 + 0.80° 22.79 + 0.05¢ 25.18 + 0.16 26.37 + 0.09

The values are mean + SD(n=3).

“dMeans with different letters within a column are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 7. Textural characteristics of breads with mistletoe powder

Mistletoe powder(%)

0 3 5 7 10
Hardness 398.85 + 22.01* 526.85 + 24.45° 58895 + 2520 680.12 + 39.18 91546 + 18.66
Cohesiveness 8422 + 355 7993 + 363 79.96 £ 3.21 80.84 = 0.95 8148 = 331
Springiness 97.44 + 111 9782 + 0.51 97.89 = 0.42 98.11 = 0.66 97.96 = 0.79
Gumminess 42031 + 6394 52871 + 4590 58341 + 50.15* 680.58 + 39.03° 92545 + 54.39
Brittleness 408.74 + 6146 517.11 + 4222 57124 + 51.10° 666.88 + 35.29° 906.91 + 50.68

The values are mean + SD(n=3).

“dMeans with different letters within a column are significantly different(p<0.05) by Duncan’s multiple range test.
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Fig. 1. Internal surface appearance of breads

with mistletoe powder.
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Table 8. Sensory characteristics of breads with mistletoe powder

Mistletoe powder(%)

0 3 5 7 10
Color 387 + 0.42° 413 + 0.22¢ 3.67 = 0.49° 327 + 0.51° 2.73 + 0.59°
Flavor 4.07 + 0.264 433 + 0.49° 3.53 + 0.52° 2.80 + 0.41° 1.93 £ 0.59°
Softness 413 + 0.35¢ 420 + 041° 3.20 * 0.56° 2.87 + 0.35° 2.20 + 0.41°
Overall acceptability — 4.33 + 0.49° 4.80 * 0.41¢ 3.33 + 049 3.13 £ 0.35° 1.93 + 0.59°

The values are mean = SD(n=3).
“Means with different letters within a column

Table 9. Total polyphenols and DPPH radical scavenging effects

are significantly different(p<0.05) by Duncan’s multiple range test.

of breads with mistletoe powder

Mistletoe powder(%)
0 3 5 7 10
Total polyphenol
ota’ polyphenol contents 2612 + 301° 5724 + 312 6645 + 424> 8172 + 535 10646 + 431°
(mg/100 g
DPPH radical 540 + 1620 1010 + 038 1262 + 0.07° 1464 + 0.19° 21.96 + 0.30°

scavenging (%)

+ SD(n=3).

The values are mean

“Means with different letters within a column are significantly different(p<0.05) by Duncan’s multiple range test.
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