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Abstract

The aim of this study was to investigate the quality characteristics of makgeolli that was produced by using different
percentages (control, 3%, 5%, 7%, 9% by rice weight) of Angelica gigas Nakai water extracts during fermentation at 25T
for 7 days. Yeast cell count in makgeolli steadily increased and showed the highest value at day 4 of fermentation, since
then, the count decreased consistently. The final alcohol contents were higher than 15% in all samples. Soluble contents and
antioxidation activity were significantly increased in percentage as Angelica water extracts increased (p<0.05). As the amount
of Angelica water extracts increased, total polyphenol contents increased as well. Soluble contents and total polyphenol
contents were increased according to the fermentation period. Total acidity increased up to day 3, but slowly decreased after-
wards. However, the pH rapidly decreased by day 3, but then increased steadily. Reducing sugar amount was increased sharply
by day 2 of fermentation and then, diminished gradually. Hunter's color value was not significantly different among samples
however, they were significantly different between day 2 samples of fermentation and day 3 or more samples (p<0.05). In
sensory evaluations, the sample produced using 5% Angelica water extracts received the highest score in herbal flavor, herbal
taste, sourness, sweetness, and overall acceptance. Makgeolli using Angelica gigas Nakai water extracts showed excellent
characteristics in antioxidative activity and higher total polyphenol content. Makgeolli produced using 5% Angelica water
extracts received the highest score in sensory evaluation. Therefore, makgeolli produced using 5% Angelica water extracts was
considered to be the most suitable for manufacturing makgeolli.
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Fig. 1. Preparation producer for makgeolli using different
ratios of Angelica gigas Nakai water extract.

Quality Characteristics of Makgeolli 333

3. Hdz|e] M=

e Azxe WnE AlFste] g & E7]5 W
SAFete] ENe] FEE wHE F 25T/ Wt w5
I BRE ¥u ES § TkEste] 18 R E] Hol 3
27]|(HB-103SP, Hanback, Korea)°l|A] 25C=& f-A|5lo] @+
dgHE] 79 B¢t WrE el on, A %H| = Table 13 2t

4. L3 ek H 22
d3Ee] FEE &8 100 mLE SR 42 SHY
70 mLol| $F4= 30 mLE 718 &, 15T 2 Y23t Ade] oA

FHAE o]&sto] S T Gay-Lussa®] FH LIRS ©
£31o] Fs TN o, EESE Kim et al(2011)2] WS
o st Eet A A= 84% A8 1 mLE PDA
(Potato Dextrose Agar, Difco Laboratories) 20 mL$} U
H(Pour-plate method) 22 Z313F & 25TCol| 4] 48 h vk
3ty A7 FA 4 (colony) & ©] &3t AlF3IATE ERF=
GEYERH 793 S0 o, AR @9 mL B AAAE
colony?] 43(CFU/mL)Z YeERAAT

i}

5. pH ¥ St
pHE pH meter(420 A, Thermo Orion, USA)E ©]&35}o]
Attt 24 Kim & Lee(2010)9] HHS Walsio] 23
ST AR E 108 34I3F 3 1%(v/v) phenolphthalein 8-<4

2 2~3& 713k 3 0.1 N NaOHE o] A&7} n|aA

A\

Table 1. Formulas of makgeolli using different ratios of
Angelica gigas Nakai water extracts

Concentrations of Angelica gigas Nakai
water extracts

Ingredients -
Control AWE AWE  AWE  AWE
3% 5% 7% 9%
Rice (g) 1,500 1,500 1,500 1,500 1,500
Nuruk () 30 30 30 30 30
Yeast (g) 12 12 12 12 12

10% Angelica

1,12 1 2,02
water extract (mL) 0 675 123 73 025

Water (mL) 2250 1,575 1,125 675 225

* Angelica gigas Nakai water extracts.
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Fig. 2. Alcohol contents of makgeolli using different ra-
tios of Angelica gigas Nakai water extracts.
" Angelica gigas Nakai water extracts.
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Table 2. Yeast cell counts of makgeolli using different ratios of Angelica gigas Nakai water extracts (log CFU/mL)
Fermentation Concentrations of Angelica gigas Nakai water extracts
period (days) Control AWE" 3% AWE 5% AWE 7% AWE 9%
1 7.33:+0.544 7.20+0.46° 7.19+0.46% 7.15+0.50° 7.32+0.58"
2 7.73+0.15% 7.74+0.13° 7.85+0.04% 7.85+0.15° 7.65+0.05
3 8.12+0.17% 8.05+0.02° 7.92+0.18° 7.99+0.08" 7.91+0.14*
4 8.17+0.14° 8.00+0.11° 7.86+0.11% 7.98+0.06° 7.86+0.10°
5 7.79+0.05° 7.7120.08° 7.5240.23% 7.64+0.13° 7.512£021%®
6 7.44+0.08% 7.29+0.03° 7.31+0.19% 7.16+0.26° 6.82+0.12¢
7 7.19+0.10¢ 7.04+0.17° 6.90:£0.09¢ 6.710.02° 6.36+0.17¢

" Values are mean+S.D. and different superscripts in the same column (a~d) are significantly different by Duncan’s multiple range test

(p<0.05).
* Angelica gigas Nakai water extracts.
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Fig. 3. pH of makgeolli using different ratios of Ange-
lica gigas Nakai water extracts.
* Angelica gigas Nakai water extracts.
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Table 3. Total acidity of makgeolli using different ratios of Angelica gigas Nakai water extracts (%)
Fermentation Concentrations of Angelica gigas Nakai water extracts
period (days) Control AWE" 3% AWE 5% AWE 7% AWE 9%
1 0.09+0.014Y 0.100.02° 0.11+0.03¢ 0.10+0.03¢ 0.12+0.03°
2 0.38+0.01° 0.44+0.01° 0.46+0.03° 0.48+0.01° 0.50+0.02°
3 0.48+0.03° 0.510.03* 0.5020.03" 0.5120.01° 0.52+0.02°
4 0.47+0.03" 0.49+0.03° 0.48+0.01° 0.5020.01° 0.49+0.01°
5 0.3620.03" 0.37+0.04* 0.38+0.04" 0.38+0.03° 0.38+0.03"
6 0.38+0.01° 0.40+0.02° 0.40+0.02° 0.40+0.02° 0.40+0.02°
7 0.33+0.00° 0.34+0.00% 0.34+0.00° 0.3520.01° 0.36+0.01°

D Values are mean+S.D. and different superscripts in the same column (a~e) are significantly different by Duncan’s multiple range test

(p<0.05).
* Angelica gigas Nakai water extracts.
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Fig. 4. Soluble contents of makgeolli using different ra-
tios of Angelica gigas Nakai water extracts.
" Angelica gigas Nakai water extracts.
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Table 4. Hunter's color value of makgeolli using different ratios of Angelica gigas Nakai water extracts

Day Control AWE" 3% AWE 5% AWE 7% AWE 9%

1 51.08+1.72*) 53.63+2.22° 54.03+2.56" 55.45+2.59" 56.42+3.49"

2 57.77+3.77° 59.79+3.65" 59.18+2.32° 55.66+1.63 57.15+0.47%

3 61.88+3.34° 65.65+5.67™ 65.35+3.93% 63.88+3.10° 64.4242.72%
L 4 64.513.03° 64.67+1.82" 64.68+0.97* 63.93+0.51° 62.07+1.37%
5 64.14%1.77° 64.87+0.85> 64.03+1.09° 61.41£1.91° 60.12+3.50%

6 61.97+1.91° 62.86+1.05™ 62.87+0.49° 62.00+1.33° 59.59+2.02%

7 61.82+1.84° 62.01£1.62° 61.76+0.76° 60.31+2.90° 59.2142.87°

1 —0.50+0.10 -0.40+0.04* 0.05+0.38* 0.20+0.48° 0.460.56°

2 -1.310.10% ~1.07+0.14% -1.24+0.23 -1.05+0.54° -0.96+0.06

3 -1.20+0.08° -1.33+£0.21% -1.51£0.16" ~1.31£0.24 ~1.14+0.19%

a 4 ~1.4440.14% -1.530.13% -1.60£0.29* ~1.4440.20* ~1.1440.24*
5 -1.45+0.12%° -1.65+0.17> -1.60+0.62 ~1.52+0.24% -1.38+0.20%

6 -1.39+0.06" -1.53+£0.21° -1.47+0.30 -1.34+0.32° -1.30+0.12

7 -1.40+0.12° -1.4120.13¢ -1.32+0.03" -1.110.13° -1.08+0.08°

1 —0.93+0.69 1.39+0.24° 2.60+0.16 3.95+0.21° 4.51+0.38"

2 0.46+0.65 2.18+0.83° 2.45+0.87° 2.99+0.74° 4.46+0.55

3 2.41+0.61° 3.67+0.53% 5.10+0.60° 6.06+0.04° 6.53+0.43%®

b 4 3.65+0.02° 4.41+0.60° 5.46+0.28° 6.00+0.08° 6.53+0.00"
5 3.50+0.50° 4.68+0.70° 5.10+0.62° 5.50+0.61° 6.13£0.26°

6 3.34+0.71° 4.83+0.16° 6.04+0.30° 6.54+0.56" 6.98+0.67°

7 3.7240.72° 4.91+0.57° 6.02+0.03° 6.70+0.13° 7.02+0.42°

D Values are meantS.D. and different superscripts in the same column (a~c) are significantly different by Duncan’s multiple range test

(p<0.05).
* Angelica gigas Nakai water extracts.
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Fig. 5. Reducing sugar of makgeolli using different ratios
of Angelica gigas Nakai water extracts.

* Angelica gigas Nakai water extracts.
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Fig. 6. Antioxidative acidity of makgeolli using different
ratios of Angelica gigas Nakai water extracts.
D Different letters (a~d) are significantly different from each other
(p<0.05) by ANOVA with Duncan’s multiple range test.
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Fig. 7. Total polyphenol contents of makgeolli using
different ratios of Angelica gigas Nakai water extracts.
" Angelica gigas Nakai water extracts.
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Table 5. Sensory evaluation of makgeolli using different ratios of Angelica gigas Nakai water extracts
Concentrations of Angelica gigas Nakai water extracts

Control AWE’ 3% AWE 5% AWE 7% AWE 9%
Color 5.54+1.98*) 5.98+1.25° 5.62+1.32° 5.58+1.50° 5.21+1.84°
Turbidity 5.61+1.87% 5.94+1.33° 5.70+1.45" 5.52+1.74 5.20+2.04°
Herbal flavor 5.40+2.22° 5.26+1.66° 5.53+1.83" 5.39+1.85° 4.89+1.89°
Herbal taste 5.07+1.95% 4.35+1.86™ 5.23+2.01° 4.39+2.19" 3.9242.26°
Sourness 5.51+1.87 5.38+1.61° 5.59+1.73 5.59+1.85" 5.41+1.99°
Sweetness 5.04+1.67 5.30+1.28° 5.30+1.49° 5.06+1.58" 5.00+1.34°
Bitterness 5.07+1.68" 4.58+1.67° 4.58+1.66" 4.58+1.90° 4.05+2.01°
Softness 5.53+1.71° 5.2+1.58" 5.33+1.59" 5.68+1.34° 5.38+1.48"
aocvczaignce 5.15+1.93% 5.15+1.93% 5.30+1.85" 4.98+1.86% 4,61£1.99°

Y Values are mean+S.D. and different superscripts in the same row (a~c) aresignificantly different by Duncan’s multiple range test (p<0.05).

* Angelica gigas Nakai water extracts.
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