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Effect of High Hydrostatic Pressure Treatment on Extension of
Shelf Life of Draft Makgeolli
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Abstract

To extend the shelf life of draft makgeolli, UV irradiation and high hydrostatic pressure were conducted. UV
irradiation did not reduce the total cell number in makgeolli, but high hydrostatic pressure treated drastically
decreased. The number of viable cells in makgeolli was 2.2-5.8 x 10" CFU/mL, but when treated with 300 MPa
pressure for 1 minute, it decreased to 1.4-10 x 10> CFU/mL, with 400 MPa to 4-68 CFU/mL, and with 500
MPa to under 40 CFU/mL. Yeast died at 400 MPa pressure, but Bacillus amyloliquefaciens and Rummeliibacillus
stabekisii survived at 500 MPa pressure. The makgeolli treated with 400 and 500 MPa pressure did not increase
the number of cells even when stored at room temperature (25°C) for 30 days, and changes in alcohol, acidity,
and amino acid vlaue were also suppressed. However, when stored for more than 30 days at room temperature,
the acidity and amino acid levels of makgeolli increased, making it difficult to drink. At low temperature (4C)
storage, the quality change of makgeolli was suppressed until 70 days of storage, so it had a taste similar to

that of fresh makgeolli.
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Table 1. High hydrostatic pressure(HPH) equipment conditions

Conditions

Instrument 35L-600(Avure Co., Sweden)
Pressure, time 100-500MPa, 1-3 min
Tank temperature 18T

Vessel temperature
Sample container

Plastic pouch pack, PET

100MPa : 30C, 200MPa :

30C, 300MPa : 31°C, 400MPa : 34C, 500MPa : 37C

Fig. 1. High hydrostatic pressure process of makgeoll.
(a) high hydrostatic pressure(HHP) equipment, (b) HHP operation, (c) HHP treated makgeolli
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Table 2. Changes in total colony-forming cell count of draft makgeolli by UV irradiation time

UV irradiation time(min, x10’ CFU/mL)
Sample Untreated
10 20 30 40 50 60
Commercial 3.7+0.2 35405 1.940.2 2.840.3 3.4+0.5 23103 3.4+0.8
. 2uAdA2] W3S Fig. 20 YERAT. AT 2rda)er Ad
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Fig. 2. Changes in the total cell number of draft makgeolli treated with high hydrostatic
pressure at a different time (upper) and the picture of representative morphology of
microorganisms at each pressure (below).
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Fig. 3. Changes in the total cell number of commercial draft makgeolli (CM1) treated with
high hydrostatic pressure during storage at different temperatures.
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Fig. 4. Quality characteristics of commercial draft makgeolli (CM1 and CM2) treated with high
hydrostatic pressure after 30 days of storage at room temperature.
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Fig. 5. Principal component analysis plot from the electronic nose on 70 days storage at
different temperature of commercial makgeolli (CM1) treated with high hydrostatic
pressure.
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Fig. 6. Sensory acceptable period of high hydrostatic pressure treated commercial makgeolli
(CM1) during storage at different temperatures.
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