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ABSTRACT

This study aimed to investigate the quality characteristics and antioxidant properties of Yakju, a traditional Korean alcohol,
produced using white magnolia flower (Magnolia denudata), mountain magnolia (Magnolia sieboldii), Korean magnolia
(Magnolia kobus), and purple magnolia (Magnolia liliiflora). The alcohol content increased during fermentation, reaching a
maximum concentration of 14.83—-14.10% at the end of the process. When the color of the final product was evaluated
lightness was found to be highest for Yakju prepared using mountain magnolia, while redness was highest when purple
magnolia was used. However, yellowness was higher in the control group and with purple magnolia. The total polyphenol
content and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity were higher in the group with magnolia flowers
compared to the control group. In the sensory evaluation, the Yakju prepared with white magnolia flowers received the highest
overall preference, suggesting that white magnolia is the most suitable choice when incorporating magnolia flowers in the

production of Yakju.
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Table 1. Formula for the preparation of Yakju with
added magnolia from the different cultivars

Ingredients (g)

Samples"
Rice Water Petal Mit-Sool
Control 1,000 200 - 1,000
WM 999 200 1 1,000
MM 999 200 1 1,000
KM 999 200 1 1,000
PM 999 200 1 1,000

Y WM: White Magnolia (Magnolia denudata), MM: Mountain
Magnolia (Magnolia sieboldii), KM: Korean Magnolia (Magnolia
kobus), PM: Purple Magnolia (Magnolia liliiflora).
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Fig. 1. Procedure for manufacturing Yakju with add
magnolia from the different cultivars.
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Table 2. Changes of the alcohol contents (%) in Yakju with magnolia cultivars during the fermentation

Fermentation period (days)

Samples” F-value
3 6 9 12 15 18 21 24

4.53+ 7.23+ 10.10+ 10.77+ 11.37+ 13.53+ 13.70+ 14.67+ 14.33+

Control ) 5o g6 0.00: 0.06™ 0.12° 0.06% 0.00° 0.02® 015w H642.083
4.63+ 6.07+ 10.10+ 11.97+ 12.43+ 12.53+ 14.03+ 14.90+ 14.83+

WM 0.06 0.06"™ 0.00¢¢ 0.12% 0.06® 0.15% 0.06°* 0.01* 0.06"* 4,621.050
4.80+ 6.10+ 10.83+ 11.70+ 12.93+ 13.37+ 13.73+ 14.43+ 14.20+

MM 0.10® 0.17%¢ 0.06% 0.00® 0.12%4 0.06% 0.06°C 0.01*¢ 0.26°® 2,322.383
4.93+ 6.80+ 9.73+ 11.30+ 11.73+ 13.00+ 13.37+ 14.73+ 14.24+

KM 0.25%4 0.00" 0.06%° 0.10 0.12°¢ 0.10%® 0.06° 0.01%¢ 0.12°8 1,669.475
M 4.83+ 6.67+ 10.43+ 11.23+ 11.83+ 13.17+ 13.87+ 14.47+ 4108 se6™

0.06™ 0.12"8 0.06%2 0.06™ 0.23%¢ 0.06% 0.06°8 0.01°8 0.00°® o
Fovalue  74438™  73.233™  257.000™ 106222 59776 51269 68375 21773 21.924™

D Refer to Table 1 for abbreviations.
2 Each value is meantS.D. (n=3).
a1 Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).

A™D Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

EEE

p<0.001.
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Table 3. Changes of the pH in Yakju with magnolia cultivars during the fermentation
Fermentation period (days)
Samples” F-value
3 6 9 12 15 18 21 24
Control 407+ 3.62+ 3.74+ 3.75+ 3.78+ 3.82+ 3.82+ 3.88+ 3.89+ 276.890™"
0.05? 0.00™®¢ 0.06° 0.01%* 0.01%A 0.00°448  0.00BC 0.00°* 0.02% :
4,07+ 3.63+ 3.70+ 3.74+ 3.77+ 3.81+ 3.82+ 3.88+ 3.86+
. 1,043.14
WM 0.01° 0.00¢ 0.01" 0.018B 0.01™8 0.00°® 0.01%¢ 0.01°* 0.018 ,043.146
4.10+ 3.60+ 3.67+ 3.70+ 3.74+ 3.79+ 3.81+ 3.87+ 3.88+
MM 1,330.1
0.00° 0.00" 0.028 0.00 0.01%¢ 0.01% 0.01°¢ 0.00°® 0.01° 330.173
411+ 3.64+ 3.71% 3.73+ 3.77+ 3.83+ 3.83+ 3.89+ 3.89+
KM :
0.02° 0.018"P 0.01 0.01°8 0.01948 0.02°4 0.018 0.01° 0.01° 503.933
PM 434+ 3.67+ 3.72+ 3.75+ 377+ 3.82+ 3.86+ 3.89+ 3.90+ 6306
0.40° 0.04% 0.02° 0.01* 0.01%8 0.01°48 0.01% 0.01° 0.01° )
F-value 1.189 6.368" 2.261 16.909™  13.000"  9.179™ 255007  3.583" 7.833"

D Refer to Table 1 for abbreviations.
2 Each value is meantS.D. (n=3).

*1 Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
A~C Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 4. Changes of the soluble solid contents (‘Brix %) in Yakju with magnolia cultivars during the fermentation
Fermentation period (days)
Samples” F-value
0 3 6 9 12 15 18 21 24
Control 16.17+ 27.87+ 27.87+ 2440+ 2330+ 22.80+ 22.90+ 21.70+ 21.30+ 6437313
0.06™? 0.06% 0.06* 0.00°¢ 0.17°¢ 0.00% 0.00%* 0.00%* 0.00% e
17.00+ 28.43+ 25.97+ 24.63+ 23,50+ 22 .40+ 22.00+ 2143+ 21.40+
WM 0.00" 0.06% 0.06°® 0.128 0.00% 0.00°° 0.00 0.06%2 0.0085¢ 12,093.357
16.93+ 28.83+ 26.00+ 24.70+ 23.70+ 22.80+ 2227+ 21.67+ 21.70+
MM 22,015.12
0.06"™ 0.06™ 0.00°8 0.00°4B 0.00% 0.00%* 0.06™ 0.06% 0.00% 015125
M 17.37+ 28.03+ 25.60+ 2443+ 23,50+ 22.50+ 22.00+ 21.50+ 2147+ 5,603,365
0.06™ 0.06 0.00°¢ 0.06°¢ 0.00% 0.00°¢ 0.17° 0.00%8 0.06%2 S
M 17.80+ 28.63+ 25.63+ 24.77+ 23.60+ 22.67+ 21.80+ 21.70+ 2143+ 6.881.955°
0.10M 0.06" 0.06°¢ 0.06* 0.00%AB 0.06%® 0.00™ 0.00™ 0.12¢% e
Fovalue 273.583™ 147200 1,332.167™" 19.833™  11.000™ 145.000™" 82.600" 22.167"" 19.700""

D Refer to Table 1 for abbreviations.
2 Each value is meantS.D. (n=3).

*h Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
A™D Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 2. Total polyphenol content in magnolia Yakju by
the different cultivars.
D Refer to Table 1 for abbreviations.
P Values with different letter are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 3. DPPH radical scavenging activity in magnolia
Yakju by the different cultivars
D Refer to Table 1 for abbreviations.
? Values with different letter are significantly different by
Duncan’s multiple range test (p<0.05).
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Table 6. Sensory evaluation of Yakju with magnolia cultivars during the fermentation

Samples
wmMmY MM KM PM Control frvalue
Overall preference  5.53%0.73%% 4.80+0.92° 4.57+0.82° 473£1.17° 4.60+0.86° 5.638™
Color 5.03+1.13 5.07+1.20 5.13+1.36 5.27+1.46 5.17+1.12 0.157
Acceptability Aroma 5.47£1.07° 497£1.27° 4.97£1.38" 5.10+1.40° 4.67+1.06™ 1.624"
Taste 5.470.78° 4.93+1.39° 4.90+1.3° 4.83+1.23° 4.37+0.72° 3.668"
Texture 4.97+1.03° 473£1.14° 4.90+1.42% 5.07+1.31° 4.77+0.90 0.416
Brownness 5.17£1.23° 5.07+1.31° 4.97+135° 6.00£0.83° 4.90+1.03° 4.408"
Characteristic  Flora| aroma 5474131 4.77+1.19 4.70+1.26 5.03£1.33 4.73+0.98 2.097
mrt;?zgy Sweetness 4.63+1.27 4.67+1.35 4.40+1.43 4.57+1.36 4.53+1.14 0.944
Bitterness 3.77+1.61 3.90+1.37 4.13+1.57 4.23+1.30 427+1.11 0.720

D Refer to Table 1 for abbreviations.
2 MeantS.D. (n=30).

3 Different superscripts (*”°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test

 p<0.05, 7 p<0.01, 7 p<0.001
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