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Abstract

This study was conducted to increase the functionality of Korean traditional beverage, Sikhye. The Sikhye were
prepared by supplementation up to 20% of Seomaeyaksuk extract (SE) and saccharification for five hours (h). During
the saccharification, turbidity of SE-added Sikiye (SES) was the highest at two hours of saccharification and then

lowered gradually.

L vlaue of SES did not show significant difference feduring saccharification, and both a and

b value of Sikhye were increased as saccharification time passed and SE addition ratio was increased. The pH
before saccharification was not significantly different by SE addition ratio but it was increased to 5.68-5.73 at
5 h saccharification. Soluble solid, total sugar and reducing sugar contents were enhanced as saccharification time
and SE addition ratio were increased. The total phenolic compounds contents and DPPH radical scavenging activity
showed a similar trend by saccharification time and SE addition. In sensory test, the evaluations of 5% SES and
control were not significant different, but 20% SES group showed significant lower evaluation than other groups
because strong color and mugwort flavor. From all of these results, physicochemical characteristics and antioxidant
activity of SES was improved by SE addition but sensory characteristics was lower. Acceptable addition ratio of

SE in Sikhye is determined to be within 15%.
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Table 1. Physicochemical characteristics of water extracts from
shadow dried Seomaeyaksuk

Items Contents

Soluble solid (*Brix) 4.00+0.00"
pH 6.22+0.02

Acidity (%) 0.1540.03
Tubidity (OD value) 1.08+0.00
Reducing sugar (mg/100 g) 0.040.00

"Each value is a meantSD of 5 samples.
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Table 2. Changes in turbidity during saccharification of Sikfiye added with Seomaeyaksuk extract

(OD value)
Addition ratio of Saccharification time (h)
mugwort extract (%) 0 1 ) 3 4 5
0 0,240,002 0.83+0.03% 0.890.00° 0.64+0.02% 0.36+0.00™ 023000
5 0.13+0.00™ 0.24+0.02™ 1.19+0.02% 0.64+0.01° 0.35+0.01% 0.25+0.00"
10 0.30+0.00 0.55+0.02® 0.57£0.01* 0.34+0.00% 0.30+0.01™* 026001
15 0.520.01" 0.55+0.00" 0.64+0.00® 0.43+0.00% 0.30+0.01™* 0.25+0.00"
20 0.630.00" 0.65£0.00° 0.7420.00° 059200 0.44£0,00" 0.3620.01°
Each value is a meantSD of 5 samples.
" Ehl/{/[eans with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
eans with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 3. Changes in Hunter’s color value during saccharification of Sikfiye added with Seomaeyaksuk extract
em Addition Tatio of Saccharification time (h)
mugwort extract (%) 0 1 ) 3 4 5
0 36.08+0.28" 34.46:095™ 3345:0.03" 33.540.04° 32.83042% 32.69035"
5 3640048 34.08:0.71% 33.95:0.01® 33.4420.04"° 32.840,08"™ 324304
L 10 35.5920.03% 342904 33.86:0.03° 3291032 32.690.64™" 32.18:032*
15 34.960.03" 34.400.01°* 34.13£0.18° 33.01£0.14" 339104 32.39:0.13**
20 34.17:006 34.46:0.02°* 34.25£0.03° 3353:003" 32.30£0,14" 32.28£0.50
0 0.15:0,03** 0202003 0272001 0292006 0.34001 0.57:009™
5 026£0.03" 0.32£0.05"® 0.37:001" 0.41004™ 057:0.12% 0.62£0,02°*
a 10 0412004 0.43£0.02° 0.55:0.01% 0.6520.06° 0.7920,05% 0.96£0.03
15 0442003 0.52£0,00" 0.55:0.01% 0.700.02 0.730.02° 0.750.01%®
20 0.6620.01° 0.81+0,01"™ 1.17£0.03® 1.60£0.01% 2.09:0.02% 2112011
0 4,07+0.03* 4.96+0,03" 5.31+047" 5.590.12 5.86+0.28" 6.98+0.13*
5 4,04+0,09 475+0.14" 5.28+0.00% 5.80+0.06™° 7.06+0.66" 7.24+0,05"
b 10 4,66£0.04° 5.31:0.06" 5.824023% 6.04:024% 723:0.32" 7.53£0,06"
15 5912003 597007 6.09:0.07"° 6.41030° 733£0.56™ 7.73£0.15"
20 5.9720.06° 6.1420,02" 6.68:0,04"° 720002% 877031 921£0.08”

Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
“*Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Changes in pH during saccharification of Sikfye added with Seomaeyaksuk extract

Addition ratio of Saccharification time (h)
mugwort extract (%) 0 1 3 4 5
0 542£001" 537001 5.442001" 5.47:0,00" 552000 556001
5 5.600.00° 5.63001™ 5.63:001™ 5.65:001™ 5.69003® 5.72£000"
10 562001 562001 5.62£0.00™ 5.65:001™ 567£0.01° 5.68£0.00"
15 562001 5.66:0.02" 5.67£0.00™ 5682000 5.69:0.01%° 5.7120.00®
20 5.62£0.01¢ 5.66£0.01 5.670.01"° 5.68£0.00° 5.68+0.00® 5.73£0.01®
Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
**Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 5. Changes in soluble solid during saccharification of Sikye added with Seomaeyaksuk extract
(°Brix)
Addition ratio of Saccharification time (h)
mugwort extract (%) 0 1 3 4 5
0 2.80£0,00"* 7.93:0,07" 10.570.06™ 11.10:0.10* 11.57£0.01 12.95£0.07®
5 2.80£0.00"* 7.20£0,00" 1047:0.06 1133£0.06™ 12.00£0.00™ 12.55:0.07™
10 3.0040.00™ 735£0.07™ 9.33:0.02° 11.83:0.02% 12.07:0.06 12.93:0,06®
15 3.10£0.00"* 7.20£0,00" 9.76:0.00° 11.71£0.06* 1193:0.06® 13.50:0.00
20 320£0.00" 730£0.00™ 9.13:0.02% 12.47£0.06™ 1347006 14.07:0.00”

Each value is a meantSD of 5 samples.

Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
“*Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Changes in reducing sugar during saccharification of Sikhye added with Seomaeyaksuk extract

(¢/100 mL)
Addition ratio of Saccharification time (h)
mugwort extract (%) 0 1 2 3 4 5
0 0.7520,02"% 6.57:005" 809005 10.50:0.01* 11.71£0.04 1233:0,03™
5 0.730,02** 6.59:002" 813003 10.57£0.01® 12.03£0.04" 12.63:0.02®
10 1112001 6.32:0.03" 9.112003® 11.14£0,03° 12.24+0.04 12.62:0.04"
15 1174002 6.43£0.15™ 9.73£0.01¢ 1124%0.02" 12474004 12.9140.06°
20 1154002 7.25+0.03 9.77£0.02 11.910.04 12.7820.04* 1324005
Eal\?I};m:]sah\l;ﬂlls dlaffI;:ItlJrli]t::er(s)fli tslzli::n I;];ie row are significantly different at p<0.05 by Duncan’s multiple range test.
I Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 7. Changes in total polyphenol compounds during saccharification of Sikhye added with Seomaeyaksuk extract
(mg/mL)
Mixture ration of mugwort Saccharification time (h)
extract (%) 0 1 ) 3 4 5
0 676003 925002 7.04£0,08" 927+0.04" 1043£0.09" 1059004
5 9.3920.05° 1051£0.02™ 11.78£0.07" 12.93£0.03" 13.06£0.06™ 1421£0,06®
10 12.36£0.04 1327:0.12 13.520,09° 14.13£0.01 20.52+0,04° 24.70£0.10°
15 14.13£0.02° 17.60£0.11"™ 19.030.10" 20.66:0.16™ 24.36:0.08°” 27.65:0.17"
20 1745:0.16™ 18.61:0.03* 19.17+0.01® 22.1140.10" 27.83:0.14* 29.800.03"

Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
“*Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 8. Changes in DPPH radical scavenging activity during saccharification of Sikhye added with Seomaeyaksuk extract

(%)
Mixture ration of Saccharification time (h)
mugwort extract (%) 0 1 2 3 4 5
0 4,810,082 7.1120,04" 23.98:0.16™ 18.820.04™ 17.99:0.00 11162007
5 20.28+0.04° 24.80£0.00" 25.94+0.17" 26.50+0.02° 63474001 39.49+0,03%
10 29.63£0.01 31.0120.06 41.4940,02° 5725009 68.32£0.12° 66.47£0.05
15 54.0740.01° 61.97+0.16™ 7211004 84.57+0.07°” 90.2540.00” 81.96:0.07"
20 64.62+0.05™ 84.70+0.02 86.14+0.02% 85.99+0.00° 92.65+0.01F 84.70+0.00™

"Each value is a meantSD of 5 samples.

»\Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
I*®Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 9. Sensory evaluation of Sikfye added with Seomaeyaksuk extract

mll\lflgixwt(l)lrrte er;ttrisg (();)) Color Mugwort flavor Sweet taste Spreading of rice All acceptability
0 6.46+031"™ 6.01+041° 5.63+0.54° 563+0.54" 5.56+0.27°
5 5.42+0.32° 5.8520.22° 5274047 547+041° 5.4920.33°
10 4.84+029° 4.89+0.32° 4.69+024"® 539+031* 498+0.22°
15 4.6540.58° 4762021° 457+0.17* 52540224 4.8620.12
20 325+020* 3.14+0.42% 406+021* 495+0.18" 420+031*

Each value is a meantSD of 25 person’s test results.

“PMeans with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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