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Abstract

The purpose of this study was to investigate the effects of mugwort powder on the quality characteristics
and antioxidant activity of Maejakgwa. Maejakgwa were prepared with mugwort powder at levels 0%, 1%, 3%
and 5% (60*+1°C, 14 days). The lightness, redness, and yellowness values of Maejakgwa significantly reduced
depending on mugwort powder. The hardness of Maejakgwa was decreased with the increase of storage period
and increased with the increase of mugwort powder. In the sensory evaluations, the Maejakgwa prepared with
3% added mugwort powder received higher acceptance scores for the properties of color, taste, hardness, crisp-

iness,

adhesiveness and overall acceptability. As the mugwort powder content increased, acid value and peroxide

value were decreased. With the increase of storage period, acid value and peroxide value of all sample increased
but growth rate of these values decreased with the addition of the mugwort powder. DPPH (2,2-diphenyl-1-pic-
rylhydrazyl) radical scavenging activity was improved significantly via the addition of mugwort powder and
decreased as storage period increased. During storage period, Maejakgwa with mugwort powder showed a strong-
er antimicrobial effect in yeasts and molds than in total aerobic bacteria. Coliform bacteria were not detected
in all samples. Also the antimicrobial activity was increased with the addition of the mugwort powder and de-
creased as storage period increased. The results show that addition of the mugwort powder to foods with fat
such as Maejakgwa would be a useful way to enhance the antioxidant quality, sensory characteristics and shelf

life.
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Table 1. Composition of Maejakgwa formula with different
levels of mugwort powder and flour

Ingredient Weight (g) Increment (g)
Flour 95~99 +0.5

Salt 1

Mugwort powder 1~5 +0.5
Water 46

x
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oAl 3 A o] H7] 3 & VMR 2 cm, ME 5 cme] 372
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48 =7 AR 30 cm, Z o] 20 cm)ol A 150°Col A 5E3F
A FolE 7+ Al Ao} 1AZE T¢ 204 7ES
w5 239 (268 cmx 27.9 cm)oll ol WE3te] 714A A
etk 7HEARS 60+1°CY F-2u] % 7] (WiseCube ™,
Daihan Scientific, Seoul, Korea)o| A 14¥€ 7t A &3 A3
o A-&3ttt.

ME =X

wj 2Fat S B4 7] (HM-5000, Householdappliances, In-
cheon, Korea)2 #4)3}4 petri dish(60 mm x 15 mm, SPL
Life Sciences Co., Pocheon, Korea)oll & & Hunter M &=
Al (ND-300A, Nippon Denshoku, Tokyo, Japan)Z H=(L,

lightness), 2] M %= (a, redness), 32} = (b, yellowness)E 4t
B =43t JageZ Y it

|

an

-
=4 =3

uf 2t} o] BA L Texture Analyzer(TA-XT2/25, Stable
Micro System Co. Ltd., Surrey, England) & A}-83le] =3
Ak A& 5 mm9 plungerE ©]8€3}e] hardnessE =34
AT B 2L pre test speed: 2.0 mm/sec, test speed:
1.0 mm/sec, post test speed: 2.0 mm/sec, strain: 70% =

sgon thgate EWo] nem AP & STk

EE AREE ddd o) 32y A= &
3t BR8-S A (color), Btaste), WA (odor), Tt
(hardness), ¥F2}gH(crispiness), 24 (adhesiveness), &
Wk# 2l 7] 5 % (overall quality)oll e A5 = H7l 2 Al

# (Rancid flavor)dl] W3t Z=H71E AA) 34T

M7Hacid value: AV)

] 2] A e = 60°C &7 AAE v ZaE vl
$ % ethyl ether® 7}8te] S #2358} filter paper
(Whatman No. )2 39t} o] #AL 23] ulEs &=



& A7) Wgse) AgHAY 5

3 O oA oG5 ( T o AS rotary vacuum evaporator
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Table 2. Changes in Hunter's color values of Maejakgwa with various additions of mugwort powder stored for 14 days under

the conditions of 60°C

Storage period (day)

1 [}
Value Mugwort powder (%) 0 - I
0 81.52+0.057 82.61+0.04"" 83.79+0.05"
L 1 63.19+0.05™ 61.23+0.09™ 60.67+0.07"
3 48.13+0.02°" 47.14+0.02" 46.36+0.28
5 40.93+0.02"* 39.89+0.03" 38.290+0.02
0 0.90+0.09"* 0.69+0.07"" 0.54+0.04*
1 ~1.78+0.05" -1.24+0.04" -0.71+0.08"
a 3 ~1.740.06° ~1.14%0.04" -0.71+0.08°
5 -1.6+0.06" -1.02+0.05" -0.56+0.05"*
0 18.83+0.05" 19.75+0.02"" 20.25+0.02*
b 1 16.21£0.02" 16.89+0.04" 17.45+0.04™
3 15.12+0.06° 15.68+0.06" 16.29+0.02%
5 13.53+0.02 13.90+0.08" 14.29+0.03"

b degree of lightness, a: degree of redness, b: degree of yellowness.

YStandard deviation of the means (n=29).

YValues with different letters within a column (a-d) and a row (A-C) differ significantly (p<0.05).

20000
Mugwort Ocontrol O1% @3% MW5%
16000 | ah
12000 | bA aC
8000 | cA
dA
4000 |
0 1 1
0 7 14

Storage period(day)
Fig. 1. Changes in hardness (g) of Maejakgwa with various
additions of mugwort powder stored for 14 days under the
conditions of 60°C. * “Means with different letters in the same
concentration level of mugwort powder are significantly different
(p<0.05). ““Means with different letters in the same storage peri-
od are significantly different (p<0.05).
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Table 3. Changes in sensory evaluation about acceptability of Maejakgwa with various additions of mugwort powder stored

for 7 days under the conditions of 60°C

Storage period

Mugwort powder (%)

Index (day) 0 1 3 5
Color 0 2.63+1.50"? 3.73+£1.31° 3.87+1.07° 2.73+1.34°
7 297+1.67" 3.30+£1.37% 3.63+1.30° 257+1.17"
Taste 0 2.33+147 3.20+1.19" 3.73+1.31° 2.60+1.22™
7 2.2041.40° 3.73+1.26° 3.10+1.06™ 2.50+1.22™
Odor 0 1.97+1.35° 3.60+1.28° 3.70+1.02° 3.23+1.17°
7 2.13+1.43" 3.20+1.27° 2.77+1.22" 2.47+1.38"
Hardness 0 240+1.63" 3.07+1.31% 3.60+1.04% 377+1.19°
7 273+1.41° 3.03+1.38" 320+1.13 293+1.55
Crispiness 0 1.67£0.96° 2.60+1.38 3.83+1.02° 373+1.28"
7 210+1.21° 347+1.07° 3.13+1.14° 2093+1.62°
Adhesiveness 0 2.63+163 2.83+1.26™ 347+1.07 2.87+1.33"
7 2.60+1.30° 3.27+1.26" 3.10£1.21° 267+1.18°
Overall quality 0 217+1.15° 3.40+1.07° 4.27+1.05% 2704+1.32°
7 247+1.43" 3.60+1.38" 3.60+1.07 253+1.20°

DStandard deviation of the means (n=120).

PValues with different letters within a row differ significantly (p<0.05).
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Table 4. Changes in acid value of Maejakgwa with various
additions of mugwort powder stored for 14 days under the
conditions of 60°C

Mugwort Storage period (day)
powder (%) 0 7 14
0 050+0.06"?  0.84+0.07" 9.33+£027*"
1 0.28+0.00" 0.65+0.04"  2.84+0.03"
3 0.26+0.00°¢ 0.53+0.03"  251+0.12%
5 0.2240.01% 0.48+0.02®  2.15+0.04%

})Standard deviation of the means (n=12).
PValues with different letters within a column (a-d) and a row
(A-C) differ significantly (p<0.05).
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Fig. 2. Changes in peroxide value (meq/kg) of Maejakgwa
with various additions of mugwort powder stored for 14 days
under the conditions of 60°C.
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Table 5. Changes in hydrogen donating ability (%) of
Maejakgwa with various additions of mugwort powder stor—

x

5T

ed for 14 days under the conditions of 60°C

Mugwort storage period (day)

powder (%) 0 14
0 19.18+1.05"?  1411+0.33%® 819+1.05%°
1 48.96+0.69°* 28.07+0.4F  2541+0.68
3 82.03+0.47"* 54.64+0.89" 27.90+0.75°
5 85.00+0.76* 62.76 052"  47.15+0.54%

DStandard deviation of the means (n=12).
PValues with different letters within a column (a-d) and a row
(A-C) differ significantly (p<0.05).
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Table 6. Changes in microbial growth (log CFU/g) of Maejakgwa with various additions of mugwort powder at the conditions

of 60°C during 14 days

Storage period (day)

Microbial type Mugwort powder (%)

0 7 14
0 3.05+0.10"" 3.75+0.50" 4.57+0.09"
Total aerobic bacteria 1 246+ o.sgszL 372+ o.17ﬂi 441+ 0.07::
3 1.73+1.15 3.33+0.29% 3.79+0.07"
5 1.624+1.10" 2.52+1.68"8 3.67+£0.18"
0 2.84+0.10° 3.49+0.16" 4.42+0.13"
Veasts and molds 1 150+ 1.oo€“;§ 352+ o.17<“2B 433+ 0.11]“:
3 1.50+1.00° 252+1.68" 3.60+0.25"
5 0.50+1.00™ 0.75+1.5" 351+0.20"
0 _3 o o
Coliform ! - - -
3 — — —
5 — — —

YStandard deviation of the means (n=16).

?Values with different letters within a column (a,b) and a row (A-C) differ significantly (p<0.05).

INot detected.
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