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Sterilization of Yakju(Rice Wine) Using a Batch-type High Voltage
Pulsed Electric Field System
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Abstract

Yakju(rice wine) was sterilized with high-voltage pulses of short time on a batch pulsed electric field(PEF)
system. The initial microbial counts of Yakju were 7.52 % 10* CFU/mL for total aerobes, 2.20 X 1(* CFU/mL
for lactic acid bacteria and 7.08 X 10* CFU/mL for yeasts. The pH, acidity and electric conductivity of Yakju
were 3.36, 0.462% and 1.24 mS/cm, respectively. Yakju was treated with 2-250 of pulses exponential-wave
formed electric pulses under the field strength of 12.5-25 kV/cm. The critical strengths of the electrical field
for the sterilization of Yakju were 7.5 kV/em for total aerobes, 8.5 kV/cm for lactic acid bacteria and 6.5 kV/
cm for yeasts. Logarithmic survival rates decreased linearly at low pulse number, but curvilinearly at high
pulse number. The PEF sterilization kinetics of Yakju could be analysed by In s=In A—k In () and the
sterilization rate constant increased with electric field strength and the size of target microorganisms. No
changes in pH, acidity, and the growth of microorganisms were found in the PEF treated Yakju during the

storage for 6 weeks at both 4°C and 30°C.
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Fig. 1. Schematic diagram of the experimental set up.
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Table 1. Physicochemical and microbial properties of
Yakju

Properties Values

pH 3.36

Titratable acidity (% lactic acid) 0.462

Conductivity 1.24 mS/cm

Total aerobes 7.52 X 10* CFU/mL

Lactic acid bacteria 2.20 X 10* CFU/mL
Yeast 7.08 X 10* CFU/mL
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Fig. 2. Estimation of critical electric fields strength (Ec)
against microorganisms in Yakju at 32 pulses treatment.
A : Total aerobes, B : Lactic acid bacteria, C : Yeast.
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Fig. 3. Effect of electric fields strength on survivability of
microorganisms in Yakju. @ 12.5kV/cm, I 25.0kV/em,
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Fig. 4. A PEF sterilization pattern of microorganisms in
Yakju with respect to pulse number. 12.5 kV/cm : O Total
aerobes, 4 Lactic acid bacteria, [] Yeast; 25.0kV/icm: @
Total aerobes, & Lactic acid bacteria, Il Yeast

Table 2. The PEF sterilization rate constant of microor-
ganisms in Yakju

Mi . Electric field strength PEF sterilization
icroorganisms

(kV/cm) rate constant
Total aerobes 12.5 0.3428
25.0 1.4067
Lactic acid bacteria 12.5 0.2767
25.0 0.7449
Yeast 12.5 04185
25.0 1.4271
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Fig. 5. Changes in pH of Yakju during storage at 4°C

and 30°C. O Control (4°C), @ PEF treated (4°C), [
Control (30°C), M PEF treated (30°C).
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Fig. 6. Changes in titratable acidity of Yakju during st-
orage at 4°C and 30°C. O Control (4°C), @ PEF treated
(4°C), [J Control (30°C), M PEF treated (30°C).
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Fig. 7. Changes in microorganisms of Yakju during storage
at 4°C. Control : @ Total aerobes, A Lactic acid bacteria, I}
Yeast; PEF treated: O Total aerobes, /A Lactic acid
bacteria, [] Yeast.
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Fig. 8. Changes in microorganisms of Yakju during storage
at 30°C. Control : @ Total aerobes, & Lactic acid bac-
teria, M Yeast; PEF treated : O Total aerobes, ~ Lactic acid
bacteria, '] Yeast.
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