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Abstract

Recently the enhancement and development of makgeolli processing to extend shelf life are constantly accomplished.
However, the standardization to restrict microorganisms including cold chain system and sterilizing system has not
been established yet. Therefore, the objective of this study was to investigate the storage stability of makgeolli using
quick freezing (QF) and slow freezing (SF) storage methods. The storage period was 40 days. Every 10 days, the
samples were taken from the quick and slow freezing storage chamber. And then the samples were put into a 10°C
refrigerator for 24 hr to thaw them. The final samples were evaluated for chemical experiments and microbial cell
counts. As a result, reducing sugar content was dramatically increased after 10 days for all of the samples. In titrat-
able acidity and color values case, these values did not significantly change by storage time. In case of lactic acid
bacteria and yeasts for all the samples, there was a decreasing tendency with storage time. Especially, in case of
lactic acid bacteria, the changes from the beginning microbial cell counts (4.1x10’7 CFU/mL) for QF and SF after
20 days were 3.6x10° CFU/mL and 1.8x10* CFU/mL, respectively. This result showed that the freezing methods

could restrict the microbial growth in makgeolli .
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A(quick freezing, QF) 3 ¢7HsZA(slow freezing,
SF)?TP BAg] ANBEE 47 AR 7|17vE R FHEke] 10°C
incubator(SW-90L, Seorim Science, Seoul, Korea)oll X 4%
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Fig. 1. pH of makgeolli treated with quick freezing and slow
freezing for 40 storage days (QF: quick freezing, SF: slow
freezing, CS: control sample).
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Fig. 2. Titratable acidity of makgeolli treated with quick
freezing and slow freezing for 40 storage days (QF: quick
freezing, SF: slow freezing, CS: control sample).
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Table 1. Color values of makgeolli treated with quick freezing and slow freezing for 40 storage days

Storage time (day)
Sample Color value
0 10 20 30 40

cs? 58.4140.26*9 54.69+0.02° 55.89+0.06"" 54.59+0.03% 53.87+0.20™

QF L 58.41+0.26“ 58.57+0.25 58.50+0.13“ 58.77+0.09" 59.1540.18"

SF 58.41+0.26* 58.68+0.08"* 58.63+0.15* 57.40+0.35% 58.56+0.314

CS -1.2540.014 -1.25£0.01%¢ -1.33+0.02"¢ -1.40£0.01¢ -1.42+0.01¢

SM"  QF a -1.25+0.02" -1.14£0.03% -1.1940.06"° -1.2140.04% -1.1840.02%
SF -1.2540.02482 -1.18+0.02%° -1.1240.03 -1.27+0.025° -1.261+0.02%°

CS 0.64+0.02" 0.45+0.01% 1.01+0.01 1.15+0.015 1.35£0.01*

QF b 0.64+0.02¢ 0.68+0.03™ 0.68+0.06"° 0.58+0.05"" 0.74+0.05"°

SF 0.6440.02"* 0.66+0.05° 0.61£0.05™ 0.54+0.06 0.68+0.03"¢

! S:M: storage method

2 CS: control sample, QF: quick freezing, SF: slow freezing

3 AEMeanstStandard deviation (n=3)

Superscriptive letter in a row indicate significance at p<0.05 by Duncan's multiple comparison.

Y MeanstStandard deviation (n=3)

Superscriptive letter in a column indicate significance at p<0.05 by Duncan's multiple comparison.
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Fig. 3. Reducing sugar of makgeolli treated with quick freezing

and slow freezing for 40 storage days (QF: quick freezing, SF:
slow freezing, CS: control sample).
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Fig. 4. Alcohol content of makgeolli treated with quick freezing

and slow freezing for 40 storage days (QF: quick freezing, SF:
slow freezing, CS: control sample).
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Table 2. Microbial cell counts of makgeolli treated with quick freezing and slow freezing for 40 storage days

Microbial cell counts (CFU/mL)

Storage

time (day) cs? QF? SF?
Lactic acid bacteria Yeast Lactic acid bacteria Yeast Lactic acid bacteria Yeast
0 4.1x10’ 9.9x10* 4.1x10’ 9.9x10* 4.1x107 9.9x108
10 1.6x10’ 3.1x10° 2.8x10° 3.7x10° 3.9x10° 2.0x10*
20 1.2x10% 7.5x108 3.6x10° 3.6x10° 1.8x10* 6.0x10°
30 2.5x10° 9.3x10° 5.8x10° 1.6x10° 1.4x10° 8.8x10°
40 3.2x10% 9.8x10° - - 2 8

" CS: control sample
2 QF: quick freezing
3 SF: slow freezing
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