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Quality Characteristics of Mugwort-Sulgi with Chemical Leavening Agents
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Abstract

This study was performed to determine the quality characteristics of mugwort-Sulgi with added chemical leavening
agents. Mugwort-Sulgi was prepared with different levels of baking soda (0.3, 0.6, and 0.9%) and baking powder (0.3,
0.6, and 0.9%) and stored for 4 days. The a value significantly decreased with the addition of baking soda, and the b
value significantly decreased over storage time. The pH value was significantly increased by the addition of baking
soda, and significantly decreased with baking powder. The rate of swelling and poring was significantly increased with
the addition of baking powder, and significantly decreased with baking soda. Hardness, springiness, cohesiveness, and
gumminess were significantly increased with the addition of baking soda, while it significantly decreased with the
addition of baking powder. According to sensory evaluation, taste, texture, and overall acceptance were highest in

mugwort-Sulgi with 0.6% baking powder.
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Table 1. Formulas for preparation of mugwort-Sulgi added with
chemical leavening agents

Ingredients

Samples Rice flour Mugwort Salt Water Sugar Chemif: al

leavening

(&) (&) (& (@ (@© —
Control 1,000 200 12 50 100 0
*BS-0.3 997 200 12 50 100 3
BS-0.6 994 200 12 50 100 6
BS-0.9 991 200 12 50 100 9
*BP-0.3 997 200 12 50 100 3
BP-0.6 994 200 12 50 100 6
BP-0.9 991 200 12 50 100 9

*BS and BP stands for baking soda and baking powder, respec-

tively.
0.3, 0.6 and 09 stands for 0.3%, 0.6% and 0.9% of each
leavening agent, respectively.

Material Preparation

l

Washing Nonglutinous Rice for 3 times

l
‘ Soaking Rice for 8 hr ‘

l

Draining for 30 min & addition of salt
l
l

[ Addition of mugwort & milling ‘
l

| Addition of water and chemical leavening agents ‘

l
| Milling & sieving |
l
‘ Addition of sugar & mixing |

l

| Steaming for 20 min & cooling for 30 min |
l

‘ Mugwort-Sulgi with chemical leavening agents |

Fig. 1. Procedures for preparation of mugwort-Sulgi added
with chemical leavening agents.
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Fig. 2. Color of mugwort-Sulgi with different levels of chemical leavening agents.
*BS and BP stands for baking soda and baking powder, respectively.
0.3, 0.6 and 0.9 stands for 0.3%, 0.6% and 0.9% of each leavening agent, respectively.
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Table 2. Instrumental conditions for Texture analyser

Measurement Condition
Table speed 100 mm/min
Load cell 10 kg
Adapter diameter 20 mm
Sample height 20 mm
Sample width 50 mm
Sample length 50 mm
Deformation rate 50%
Deformation time 5 sec
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Table 3. pH of mugwort-Sulgi with different levels of chemical
leavening agents

Storage time(day)
0 1 2 3
Control  7.06£0.13**  6.39£0.03®  6.47£0.06®  5.80+0.17°
*BS-0.3 7.55+0.06® 7.27£0.06** 7.46+0.15*®  7.25+0.22®
BS-0.6 9.08+0.08" 8.65+0.08" 8.76+0.12°®  8.32+0.09"
BS-0.9 9.49+0.02** 9.27+0.07 9.30+£0.05®  9.09+0.03*
*BP-0.3 6.90£0.16%* 6.75+0.51** 7.21£026" 7.01x0.22"
BP-0.6 6.56£0.07" 6.3120.06 6.76£0.09"*  6.39£0.10%

BP-0.9 6.39+0.04%® 6.19+0.02°° 6.57£0.02°* 5.30+0.10™
AB,C,D

Samples

Means in a row followed by different superscripts are
significantly different at p<0.05 by Duncan's multiple range test.
**“4 Means in a column followed by different superscripts are
significantly different at p<0.05 by Duncan's multiple range test.
*BS and BP stands for baking soda and baking powder, res-
pectively.
0.3, 0.6 and 0.9 stands for 0.3%, 0.6% and 0.9% of each
leavening agent, respectively.
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Table 4. Hunter's color values of mugwort-Sulgi with different levels of chemical leavening agents

Storage time(day)

Color values Samples

0 1 2 3

Control 95.68+1.14™" 94.8143.22%" 101.14+3.71* 98.54+1.46™"
*BS-0.3 74.74+1.70% 73.65+2.96" 77.84+1 86" 77.22+1.52°
BS-0.6 69.23+1.18%" 68.97+1.57°" 7841238 76.87+1.91°*

L BS-0.9 71.06+1.26% 69.77+2.02°" 76.29+1 .45 75.38+3.20%8
*BP-0.3 93.82+3.32F 92.5612.85C 99.50+3.13* 97.70+1.56"8
BP-0.6 98.54+2.03%° 93.57+0.88°C 102.91+2.66™ 94.85+0.60°C
BP-0.9 91.28+0.47® 89.90+4.39%8 99.22+1.55 97.34+1.02°
Control 5.20+0.06™ 4.17+0.47" 5.56+0.32* 3.86+0.538
BS-0.3 -4.45+0.63™ -4.63£1.15% -4.63+0.05% -5.13+0.80%*
BS-0.6 -1.1420.23°" -1.37+0.06%%¢ 0.00+0.85% -2.20+0.16%

a BS-0.9 0.45+0.14% -0.02+0.208 1.36+0.09 -0.15+0.59°8
BP-0.3 4.19+0.25" 2.44+0.45" 4.26+0.45" 2.55+0.22°8
BP-0.6 4.43+0.16™ 3.25+0.11%8 4.45+0.37% 2.47+0.42°C
BP-0.9 3.55+0.062 2.83+0.08" 4.25+0.15" 2.194+0.20°°
Control 2.65+0.15% -1.9840.75"48 -1.77+0.15 -3.784+0.19°
BS-0.3 -6.53+0.33° -10.45+0.70% -11.57+0.76"%¢ -12.2140.71%
BS-0.6 -0.810.43° -3.4540.31°%® -3.6120.928 -3.83+0.12°8

b BS-0.9 -2.49+0.60** -2.58+0.51% -3.1440.358 -3.8620.65"
BP-0.3 0.69+0.41%A8 1.13+0.63"" 2.06+1.45™ -0.45+0.46™
BP-0.6 -0.07+0.65"" 0.46+0.12°8 2.27+0.22* 0.65+0.39°®
BP-0.9 0.85+0.36™ 1.05£0.38*F 1.53+0.25* -0.55+0.31°

AB,C.D

Means in a row followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
*BS and BP stands for baking soda and baking powder, respectively.

0.3, 0.6 and 0.9 stands for 0.3%, 0.6% and 0.9% of each leavening agent, respectively.

ab,c,d
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Table 5. Weight and volume of mugwort-Sulgi with different levels of chemical leavening agents

Samples Weight Volume Swelling ratio Weight Pore ratio
(2 (mL) (%) (2 (%)

Control 42.67+7.16 61.33+10.60 143.68+2.48" 43.00+7.21 142.59+2.46°
*BS-0.3 34.47+5.21 57.67+9.87 166.99+3.9° 35.00+5.29 164.47+3.84°
BS-0.6 39.09+3.4 63.33+5.51 162.02+0.43% 40.33+3.51 157.02+0.41°
BS-0.9 40.95+3.37 63.67+5.13 155.47+1.8° 42.67+3.51 149.24+1.73°
*BP-0.3 39.1442.44 61.33+3 .21 156.8+2.85™ 40.3342.52 152.1442.76%
BP-0.6 41.79+4.24 66.00+7.00 157.92+4.07% 43.00+4.36 153.47+3.96%
BP-0.9 34.87+1.13 58.33+2.08 167.34+4.56" 35.67+1.15 163.58+4.46a

Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
*BS and BP stands for baking soda and baking powder, respectively.
0.3, 0.6 and 0.9 stands for 0.3%, 0.6% and 0.9% of each leavening agent, respectively.
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Table 6. Texture properties of mugwort-Sulgi with different levels of chemical leavening agents
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Storage time(day)

Properties Samples
B ¥ 0 1 2 3
Control 400+£20"" 184062"¢ 3133+115™ 2523+105%
*BS-0.3 44658 1893425 2556435% 382615
BS-0.6 54017 1946+136™ 2670+£70%" 3716+118"4
Hardness BS-0.9 543+85% 1926+130™ 29534195 3760+£168™*
*BP-0.3 496257 2086+120°¢ 3230445 4203127
BP-0.6 4204367 1713475 27804308 3550+£147°4
BP-0.9 393+55P 1893£90"¢ 29334658 3806+176™
Control 68148 7742% 65498 7543%
BS-0.3 75448 8741 886" 89+7*
BS-0.6 8310 8614 8748 90+12*
Springiness BS-0.9 85+1* 87+0™ 9243* 79+8*
BP-0.3 7418 840,50 8948 7244
BP-0.6 7118 82+0.6% 8625 924208
BP-0.9 691" 83418 9144 87415
Control 7014 38x5% 81" 141%¢
BS-0.3 724074 5941 2843 163"
BS-0.6 7440 60.78+1® 2946 134£3%P
Cohesiveness BS-0.9 7542 60+2°8 2042% 1442%P
BP-0.3 724074 55438 1742 7£1P
BP-0.6 72404 53448 18+6™ 103"
BP-0.9 7120 52448 20+1% 102"
Control 282+17® 716+113* 26170 360438
BS-0.3 32549 1133+42°* 736+105 634+140*®
BS-0.6 401+15* 118157* 784+169* 503133
Gumminess BS-0.9 408+50* 1164+36™ 5974938 537778
BP-0.3 361+£39™° 1159441 580948 315491
BP-0.6 302278 90946 506+=181°" 378+122°8
BP-0.9 281+40°° 990+31° 610538 413491b°
Control 19385+1495® 55728+10407°4 17395+65788 27396+4535%
BS-0.3 2462244842 9917344356 65046123518 57619+16710™
BS-0.6 3342741281 101815+6891** 67483+9199"8 46592419284™8¢
Brittleness BS-0.9 34965+3885 101879+3801* 55422410558 43185+9846™5¢
BP-0.3 2692943393 98284+3034* 52619+13352% 232908414
BP-0.6 21699423588 7547443818 43733151528 36154+£17160™
BP-0.9 1951043022 826353990 56119+7001%8 36681+13312%C

AB,CD
ab,c,d

*BS and BP stands for baking soda and baking powder, respectively.
0.3, 0.6 and 0.9 stands for 0.3%, 0.6% and 0.9% of each leavening agent, respectively.
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ness), >34, A2 2 7A
ArdeExn STk e Btk HolH
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HA7Vgol S71Eel wet fFolde

Eid

-

A9l

Means in a row followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
“Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
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Table 7. Sensory evaluation of mugwort-Sulgi with different levels of chemical leavening agents

Sample Color Flavor Texture Taste Overall acceptability
Control 4.73+2.76° 5.87+2.33° 6.40+1.84° 6.27+1.22" 6.13+1.55™
*BS-0.3 5.33£2.94 3.9342.60° 5.5342.64° 5.40+2.26° 5.0742.46™
BS-0.6 5.87£2.20™ 4.07+2.31° 5.40+2.61° 5.73£1.94 5.07+1.87%
BS-0.9 427+2.71° 4.07+2.31° 5.80£2.27" 5.27+1.71° 4.8042.08°
*BP-0.3 6.87+1.36° 6.53+2.23° 6.87+2.03° 6.87+1.46° 6.47+1.46™
BP-0.6 6.53+1.13° 6.132.13° 6.93+1.75° 7.13+1.36° 6.73%1.16°
BP-0.9 6.00£1.56™ 6.00+1.81° 6.33£1.59" 6.40£2.17% 6.33+1.99®

**“4 Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

*BS and BP stands for baking soda and baking powder, respectively.
0.3, 0.6 and 0.9 stands for 0.3%, 0.6% and 0.9% of each leavening agent, respectively.
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