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Quality Properties of Gangha-ju Liquor According to the Preparation Method
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Abstract

This studies were performed to develop a Korean traditional folk liquor namely Gangha-ju has been
prepared at Bosung district in Korea, and manufacturing conditions and anti-oxidation activity and anti-
microbial activity of Gangha-ju were investigated. Ethyl-alcohol 20% and 30% Gangha-ju were brewed
with glutinous rice wine, distilled liquor and 6 herbs of ginger, cinnamon, etc. Chemical and physical
properties of 30% Gangha-ju were acidity 0.22, pH 4.31, amino acidity 3.26, transmittance 59 and
conductivity 911 ps/m, and 20% Gangha-ju were 0.43, 4.20, 6.26, 62 and 924 ps/m. Volatile flavor
compounds of ethyl alcohoal, acetic acid, butanol, n-amyl alcohol, iso-pentyl alcohol, ethyl acetate, butyl
acetate, acetaldehyde and furfural were detected, and main aroma compounds of Gangha-ju were iso-
pentyl alcohol and ethyl acetate. Anti-oxidation activity by DPPH method was evaluated 31.32%, and
nitrite scavenging effect was 31.79%. Anti-microbial activity against several microorganisms was
pronounced strong activity over a wide range of test organisms, and Leuconostoc mesenteroids and

Salmonella Ttyphimurium, Staphvlococcus epidermidis were found to be more sensitive to Gangha-ju
than Escherichia coli and Aspergillus flavus.

Key Words : Gangha-ju liquor, Korean traditional folk-liquor, anti-microbial, anti-oxidation
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Glutinous rice Distilled liquor
(95%)
dilute with
water
Washing & Steeping(24hr)
micro
cooking filtration
Cookdd rice(121°C 40min) Purified liguor | o,y
(40%)
Glutinous rice(900g)
Nuruk(900g)
2 days Water(2000mL)
at 25°C Yeast seed
culture(10mL)
Mashing Herbs 1
Glutinous
rice(3600g)
Water(5400mL)
Fermentation
l 4 days at25°C
Maturing mash + Herbs 11
Blending
Aging
15 days at 25°C
Filtration
Gangha-ju

<Fig. 1> Preparing process of traditional Gangha-ju liquor
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<Table 1> Operating conditions of gas chromatography
for the analyses of volatile compounds

Column AT-Wax fused silica capillary
Length 30m
LD 0.32 mm
Film thickness 0.25 um
Injector temp. 200°C
Detector FID (Flame Tonization Detector)
Detector temp. 250°C
Oven program
Initial 40°C (5min)
Rate (1st step) 6°C/min
Final 100°C (3min)
Rate (2nd step) 8°C/min
Final 220°C (25min)
Carrier gas (He)
Flow rate 1 mL/min
Split ratio 50:1
Sample size 1pld
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(TBA)ol 9% A4 &4

FHE 714E AMSStd Al 10 mL°ﬂ Al zw

Holl WE A T/ AsFE AU F AOCS
Cd 8-53 WgZdl ulgl POVE &AsIgen ¥
S 01% BHTE #71sld tizt2 sttt z+
A|EELZ 100ml Hle]AS] Yo} 60+2TC 9 a7
oA 1097F AAstHA wjd AEE AH3I o
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<Fig. 2> Changes in composition of mash during fermentation for Gangha-ju
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<Fig. 3> Changes in pH, acidity, and amino acidity of Gangha-ju mash during mature after adding 40% ethyl alcohol

<Table 2> Changes in Hunter’s color value during
Gangha-ju liquor") maturing

L 56.66 59.10 50.38
0 a 1.28 0.07 3.94
b 1.28 10.36 15.33
L 55.46 5343 48.98
4 a 121 097 4.08
b 13.77 12.90 1598
L 54.84 52.82 48.38
7 a 1.43 1.54 3.89
b 13.60 13.56 15.94
L 54.02 51.49 4848
10 a 2.00 222 3.93
b 14.10 14.25 16.06
L 53.87 50.77 48.63
14 a 1.95 2.59 4.06
b 14.14 14.62 16.17
L 53.75 51.10 48.76
16 a 1.97 2.11 3.99
b 14.19 14.47 16.23

DT was brewed adding six herbs when wine mash prepared, I
was brewed adding six herbs after alcohol fermentation
finished, and IIf was made adding six herbs extract.
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Agt Ase (Table 3)¢t (Fig. Holl YepiA 7
3l SF7|ARE O F ethyl alcohol, iso-butyl alcohol,
butanol, iso-pentyl alcohol, n-amyl alcohols alcoholf
5% 3} ethyl acetate, butyl acetate?) esteri 2%,
acetic acid % 714+ 12, acetaldehyde, furfural®]
aldehyde 2»0—01 AEHNT WA e 9
28] (peak area %)<= ethyl alcohol®] 934-96.6% %
A e F7IAREEY 22 93-S YeRth so-amyl
alcohol® n-amyl alcohol, iso-butyl alcohol, n-propyl



<Table 3> Volatile compounds of Gangha-ju liquor made

by different brewing method ]
(unit : peak area%)
No. [volatilecompounds? 1 | T I
1 | Acetaldehyde 0.057 0.050 0.061
2 | Ethyl acetate 0.360 0460 0458
3 | Ethyl alcohol 95266 | 96.166 95.453
4 | Butyl acetate 0.200 0.290 0.241
5 | Iso-butyl alcohol 0.305 0.348 0.321
6 | 1-buthanol 0.016 0.023 0.017
7 | Iso-pentyl alcohol 1.046 1.357 1.253
8 | n-amyl alcohol 0.001 0.002 0.002
9 | Acetic acid 0.056 0.052 0.051
10 | Furfural 0.006 0.007 0.008

DI : See foot note of Table 2.
2 Volatile compounds was analysed by GC method with AT-
Waxfused silica capillary column.
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<Fig. 4> Gas chromatogram of volatile compounds in Gangha-ju mash after maturing
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<Table 4> Changes of transmittance and conductivity of
Gangha-ju” mashes during mature

; I 53| 56| 59| 611 64| 70
Transmittance

(%) o 51| s3) 57| 38 59| 62

mm | 54| 54| 59| 61| 73| 73

Conductivity I 791| 820| 625| 940| 911 932

(usfem) o | 672] 782 581| 913| 911| 924

I |1110] 986| 9571079 | 1044 | 1068

D I~III : See foot note of Table 2.
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<Table 5> Antioxidation activity of Gangha-ju liquors")
made by different brewing methods

Control
(ethyl alcohol 20%) 0.55 0.87
Control
(ethyl alcohol 30%) 0.84 091
H 1170 24.47
F2 25.67 2532
Il 10.87 20.47
112 3132 31.79
-1 711 2739
-2 247 3349

D1 was Gangha-ju brewed containing 20% ethy! alcohol by
adding six herbs when wine mash prepared, [-2 was Gangha-ju
brewed containing 30% ethyl alcohol by adding six herbs when
wine mash prepared, -1 was brewed containing 20% ethyl
alcohol by adding six herbs after alcohol fermentation finished,
II-2 was brewed containing 30% ethyl alcohol by adding six
herbs after alcohol fermentation finished, and III-1 was
containing 20% ethy] alcohol made adding six herbs extract,
and ITI-2 was containing 30% ethyl alcohol made adding six
herbs extract.
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7ol Azubwle] whg} 2047~3349%9) ofAAY A
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3) Peroxide value (POV)%} thiobarbituric acid
(TBA)
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<Fig. 5> Changes of the peroxide value of Gahgha-ju liquors") containing 20% and 30% of ethyl

alcohol against com oil storage at 60°C

D [1~11-2 : See foot note of Table 3.
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<Fig. 6> Changes of the TBA value of Gangha-ju liquors1) containing 20% and 30% of ethyl

alcohol against corn oil storage at 60°C

DT-1 ~I-2 : See foot note of Table 5.

BHTHC o &sbdel Hoz selsgln:

FAS

<

ok

5 &|d=

1

A8EY) BAGRFARA o §F5He AES
71 $18) Bacillus subtiis ATCC 6633, Escherichia coli
ATCC 25922, Salmonella Typhimurium ATCC 19430,
Staphylococcus epidermidis ATCC 12228, Staphyloccous
aureus ATCC259324, Leuconostoc mesenteroides
KCTC31M, Candida albicans ATCC1023118, Aspergillus
flavus KCCM114533 5 719 #59 gt M= &

Azurdel wat Az Fage] dHAE A4S
peper discH 02 £33 AFRE (Table 659 HER
t}. Staphyloccous aureus ATCC2593240 et A&
o FFHE v FEoIAoY A (D) Al
A (Mol 98t AxE 30% Askre OE Al
8o 83ty Leuconastoc mesenteroides KCTC3104¢)
et Y% w2 TS HPoM, A
(el whe} A 9] ¢IE FEAE Hriste Al
z9 7A3slFe el Hnd Utk & WA
¢l Candida albicans ATCC1023118%] thated 20%7%
8}5=7} inhibition zone 20mm, 30%7}3HFEE 1lmme)

<Table 6> Antimicrobial activity of Gangha-ju liquors") containing 20% and 30% of ethyl alcohol against several microorgaisms

Staphyloccous aureus ATCC259324 4
Leuconostoc mesenteroides KCTC3104 4
Escherichia coli KCCM 117647 7
Candida albicans ATCC1023118 18
Aspergillus flavus KCCM114533 3
Salmonella typhirium KCCM402534

Staphyloccous epidermidis ATCC122286 6

4 4 4 6

11 4 10 5 3
5 5 3 9 12
6 5 3 20 11
2 3 1 9 9
8 7 6 10 11
8 11 6 7 75

Control : benzoic acid(0.01g/ml)
D I-1~III-2 : See foot note of Table 5.
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