J Korean Soc Food Sci Nutr
36(5), 643 ~650(2007)

A Study on the Quality Characteristics of the Bread with Samultang
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Abstract

It has been known that Samultang has positive effects on blood circulation and erythrocyte formation.
Samultang was composed of four ingredients, Angelica gigas Nakai, Rahmanniae Radix Preparata, Paeonia
lactiflora Pallas, and Cnidium officinale Makino. Five types of bread were prepared by replacing water with
Samultang for dough proportionally. Control (C) did not have Samultang and the other four experimental bread
contained Samultang: S- 1 (25% of water was substituted by Samultang), S-11 (50% substituted), S-TI (75%
substituted), and S-IV (100% substituted). Moisture, protein, and ash contents of Samultang were 97 .3410.11%,
0.42%0.04%6, and 1.40+0.16%, respectively. Replacing water with Samultang decreased pH and increased
significantly wet gluten content of the dough. Substitution of Samultang for water incremented redness and
yellowness of the dough and bread and increased hardness. It also raised the contents of ash and protein.
Although it was not significant, in addition, moisture loss of the bread during storage seemed to be lessened
by replacing water with Samultang. However, total volume and specific loaf volume of the bread, baking loss
rate, and the other textural characteristics except hardness were not affected by substituting water with
Samultang. Due to the above results, sensory evaluation of volume and gumminess of the bread were improved
significantly by substituting Samultang for water. The bread replaced 25% of the water with Samultang was
ranked as the best by the test of sensory evaluation. These results imply that adding Semultang instead of
water to dough for bread might bring positive effects on quality characteristics of the bread without any adverse
influences. Therefore, it might be worth developing functional bread using Samultang.
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Table 1. Dough formula for control and four types of bread containing Samultang (g)
. . Samplel)
Ingredient Ratio Control ST S5-I s-m S-N
Wheat flour 100 1200 1200 1200 1200 1200
Shortening 3 36 36 36 36 36
Sugar 6 72 72 72 72 72
Salt 15 18 18 18 18 18
Nonfat dry milk powder 4 48 48 48 48 48
Compressed yeast 5 60 60 60 60 60
Water 58.3 700 525 350 175 0
Samultang 0 0 175 350 525 700
b I, 25% of water was substituted with Samultang; S-1I, 50% substituted; S-1, 75% substituted; S-1IV, 100% substituted.
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Target: Cu-Ka
Monochromator

Voltage: 40 kV

Current: 20 mA

Full scale range: 1,500 cps
Scanning speed: 5°/min
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Type: two bite mastication test
Adaptor: No. 25 (Critical diameter
Sample size: 2X2X2
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Deformation: 70%
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Table 2. Moisture, protein, and ash contents of Samultang

and wheat flour (%)
Moisture Protein Ash
Samultang 97.3+0.1" 0.4%0.0 1.4+02
Wheat flour  13.7=1.0 11.240.9 0.4%0.1

YValues are means=standard deviations.

Table 3. pH and wet gluten contents of the dough containing various contents of Samultang

Samplel)
Control S-1 S-I S-mm S-
pH 58%0.07% 5.7+00° 54100 54%0.0° 52+0.0¢
Wet gluten (%) 347+1.3° 35.7+1.0¢ 36.2+05° 36.7+0.7° 37.0£0.6

YSamples are the same as in Table 1.
PValues are means* standard deviations.

PValues with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 4. Color of the dough containing various contents of Samultang

2) Sample”

Color Control S-1 S-T0 S-T S-IV
L 86.7 0.4 825+05° 786+0.4° 74.1+1.0° 72.7+0.7°
a -1.240.1° +02+0.14 +1.4£0.1° +22+0.1° +2.7+0.2°
b +16.10.9° +17.040.3° +18.2+0.2° +186+0.4° +195%0.3°

1)Samples are the same as in Table 1.

21: degree of lightness (white +100 < 0 black), a: degree of redness (red +70 < -80 green), b: degree of vellowness (yellow

+70 <> -80 blue).
Values are means = standard deviations.

PValues with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.

Table 5. Dough weight, bread weight, and baking loss rate of the dough and bread containing various contents of Samultang

Sample1>
Control S-1 S-1I S-1 S-IV
Dough weight (g) 706.0+0.67 709.0%£1.0 708.7t1.0 708.0+1.0 7084+1.0
Bread weight (g) 674.7*+0.6 678706 676.3=0.6 674.3=0.6 675.3x0.6
Baking loss rate (%) 44+0.1 44+0.0 46104 45+0.1 46+0.2

1)Samples, are the same as in Table 1.
alues are means = standard deviations.

There is no significant difference among the 5 groups by ANOVA with Duncan’s multiple range test at p<Q.05.
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Table 6. Volume and shape characteristics of the bread containing various contents of Samultang
Samplel)
Control S~1 S-1I S- S-IV
Volume (mL) 2762.0+3.67 2739.7+176 2669.0+3.6 2640.7+18.1 278531106
Bulk density (g/L) 2443*+1.4 2495+2.2 252112 2552126 2425+15
Specific loaf volume (cm®/g) 35+0.1 40+0.2 42402 41%0.2 42+02
YSamples are the same as in Table 1.
Values are means*standard deviations.
There is no significant difference among the 5 groups by ANOVA with Duncan’s multiple range test at p<0.05.
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Fig. 1. Shape of bread containing various contents of
Samultang.

1 day 3 days 5 days

Fig. 2. Moisture contents of bread containing various con-
tents of Samultang stored for 1, 3 and 5 days.

Samples are the same as in Table 1.

There is no significant difference among the 5 groups by ANOVA
with Duncan’s multiple range test at p<0.05.
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Table 7. Moisture, protein, and ash contents of the bread containing various contents of Samultang
Samplel)
Control S-1 S-1 S-M S-IV

Moisture (%) 309+05” 39.4+0.3 40.0+08 41.0+09 40.0+1.0

Protein (9%) R6+0.07 87007 9.3+0.0° 9.7x0.0° 10.1+0.0°

Ash (%) 1.1£0.2° 1.1+0.1° 13+01° 1.3+0.0° 1.6+0.2°

1>Samples are the same as in Table 1.
PValues are means*standard deviations.

MValues with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 8. Crumb color of the bread containing various contents of Samultang

Sample”
Col 2)
oer Control S-1 S-T S-m SV
L 73.9+3.29 72.3+1.1% 70.8+2.6™ 69.2+1.0° 66.3+0.8°
a ~1.2+0.2° -05+0.2° -05+0.1° +05+0.1° +20+0.1°
b +124+0.7° +12.6+0.8° +13.1+£08° +156+0.7° +18.3:+0.4°

YSamples are the same as in Table 1.

IL: degree of lightness (white +100 < 0 black), a: degree of redness (red +70 < -80 green), b: degree of yellowness (yellow

+70 <> -80 blue).
Values are means = standard deviations.

PValues with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 3. X-ray diffractograms of the bread containing various
contents of Samultang.
Samples are the same as in Table 1.
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Table 9. Textural characteristics of the bread containing various contents of Samultang by Rheometer

Sample”
Control S-1 S-1I S-m S-IV
Hardness 631.3+50.9°% 803.7+77.7° 011.1+136.8" 1162.7+114.1% 1229.3+101.1*
Adhesiveness 43+19 40+17 48+13 51+16 48+16
Springiness 06+0.1 08402 0.7+02 07402 0.7+0.1
Cohesiveness 06=%0.1 06+0.1 06+0.1 0601 0.6+0.1

USamples are the same as in Table 1.
PV alues are means - standard deviations.

YV alues with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 4. Sensory evaluation of bread containing various
contents of Samultang.

Samples are the same as in Table 1.

“There are significant differences among the 5 groups by ANOVA
with Duncan’s multiple range test at p<0.05.
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