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Fermentation and Sensory Characteristics of
Korean Traditional Fermented Liquor (Makgeolli) Added with
Citron (Citrus junos SIEB ex TANAKA) Juice

Hee-Sun Yang and Jong-Bang Eun*

Department of Food Science and Technology, Chonnam National University

Abstract This study was performed to examine the physicochemical characteristics of Korean traditional fermented liquor
added with citron juice and the levels (3, 6 and 9%) of citron (Citrus junos) juice during two-step-brewing. The pH of
traditional Korean fermented liquor added with citron juice increased after 3 days of fermentation and then the pH values
decreased from the sixth day. pH increased again at the end of fermentation. Total acidity increased after 5 days of
fermentation until the sixth day, then decreased rapidly but increased slightly up to 12 days. Alcohol content increased to
12.76-14.32% after 12 days of fermentation. As the amount of added citron juice increased, alcohol content decreased.
Amino acids increased after 12 days of fermentation. A sensory evaluation appearance, flavor, sourness, sweetness,
bitterness and overall acceptance of Korean traditional fermented liquor added with 6% citron showed higher values than

those of the control.
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Fig. 1. A flow diagram for koji preparation.
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Materials

Koji 1 kg
Yeast3 g
Water 1.3 L

Fermentation
20°C+3°C, 5 days

|

Rice 1.5 kg

|

| Wash & Soak ‘

|

| Dehydration ‘

|

| Steam & Cool ‘

|

Steamed rice

Water 1.8 L

Nuruk 30 g
Different level of citron

|

Fermentation
20+3°C, 7 days

|

Makgeolli

Second base

Fig. 2. A flow diagram for makgeolli preparation.
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Table 1. HPLC conditions for analysis of hesperidin and
naringin in makgeolli added with citron (Citrus junos SIEB ex
TANAKA)

A) Operation conditions

Item Condition
JASCO PU-980 intelligent HPLC Pump

Instrument

Detector JASCO UV-975 intelligent UV/VIS Detector
Wave length 280 nm
Synergi 4 p Fusion-RP80 column
Col
oumn (4.6x250 mm, 4 um, Phenomenex, USA)
. Solvent A: Water
Mobile phase Solvent B: Acetonitrile
Flow rate 1.0 mL/min
Injection volume 20 ulL
Oven temperature ~ Room temperature
B) Mobile phase
Time (min) Solvent A (%) Solvent B (%)
0-10 80 20
10-14 63 37
14-25 63 37
25-30 80 20
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Hesperidin, naringin &% &3

RS o] g3t Axgt sde]e] WE717F F hesperidin &
o] ¥Wsl= HPLCE ©]&3te] EA 3 th(Table 1). Synergi 4 p
Fusion-RP80 column(Phenomenex, 4.6x250 mm, 4 pm)°| “2H#
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Zt JEEY A2 Naringin(Sigma Co., St. Louis, MO,
USA), Hesperidin(TCI Co., Tokyo, Japan)S ¥EE2<2] retention
time(r,)? HlFate] £4 Shglom, Make 7k7} 0, 50, 100, 150,
200 ppmo 2 WEkgo] gaf3le] Az FFELR AFAE F
Asle] sslsitt. Ao ARSSE BE A]SE Whatman(Maidstone,
UK)AF] 045 ume] Y2 ZE|(PURADISC NYL 25 FILTER)Z
oste] FHIBHATH2D).
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Fig. 3. Changes in pH of makgeolli added with different level of
citron juice during fermentation period.
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Fig. 4. Changes in total acidity of makgeolli added with different
level of citron juice during fermentation period.
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Fig. 5. Changes in total sugar contents of makgeolli added with
different level of citron juice during fermentation period.
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Fig. 6. Changes in alcohol contents of makgeolli added with
different level of citron juice during fermentation period.
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Fig. 8. Changes in hesperidin contents of makgeolli added with
different level of citron juice during fermentation period.
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Fig. 9. Changes in naringin contents of makgeolli added with
different level of citron juice during fermentation period.

Table 2. Sensory evaluation of makgeolli added with different
level of citron juice

Control Citron juice Citron juice Citron juice

3% 6% 9%
Appearance 5.06£1.34°)  5.50+0.89" 5.88+0.72°  5.80+0.81°
Flavor 4.63£1.09° 5.19£1.47° 5.75:1.00° 5.89+1.53°

Sourness  4.03+£0.89° 4.38+1.78" 4.06£1.57° 4.17+1.84°
Sweetness  4.89+1.45°  4.56+1.55° 4.44+146° 437£137°
Bitterness  3.98+1.54° 435£137° 4.48+1.07° 4.97+1.64°
Overall ) 001130 5256120° 5784136 5.094127%
acceptance

YMeans+SD (n=3).
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