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Abstract

Yakju was sterilized with high-voltage pulses of short time of a continuous pulsed electric field (PEF) system.
The initial microbial counts of Yakju were 2.2x 10° CFU/mL for total aerobes. The pH, acidity and electric
conductivity of Yakju were 3.82, 0.37% and 1.24 mS/cm, respectively. Yakju was treated with exponential-
wave formed electric pulses of 100 Hz for 0~4000 ps under the field strength of 20~35 kV/cm. The lethal
effect of electric fields on microorganisms was resulted from the breakdown of the cell membrane induced by
the transmembrane electric potential. The critical values of the external field for the sterilization were 16.0 kV/
cm for total aerobes. Logarithmic survival rates decreased linearly at low electric field strength, but
curvilinearly at high electric field strength with treatment time. The sterilization of Yakju was more largely
affected by the electric field strength than by the treatment time. Any changes in pH, acidity, and the growth
of microorganisms were not found in the PEF treated Yakju during the storage 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. Initial physicochemical and microbial properties
of Yakju

Properties Values
pH 3.49
Acidity (% lactic acid) 0.37%
Conductivity 1.20~1.27 mS/cm

Total aerobes 2.2x10° CFU/mL
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Fig. 2. Micrographs (X600) of cells in Yakju before
(A) and after (B) PEF treatment; arrows indicate the
damaged cells by PEF treatment. Bar indicate 10 pm.
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Fig. 3. Effect of electric field strength on survivability

of total aerobes in Yakju. ®: 20 kV/cm, (I: 25 kV/cm,

@: 30 kV/cm, A: 35 kV/cm.
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Fig. 4. Critical electirc field strength against total aerobes
in Yakju. @: 500 s, l: 1000 ps, 4: 2000 ps.

2 Ao 77 SR FAE aeHA Aday
7b Z7bshe Ao2 vehdon 2000 ps o] Aol A
6000 ps7HA] o] B& AZke A Ele] S A Solle 4
a7} F715A] stk ol AEAZE AAR
iz s = AEL APHe] Al&s|A Yok Aol
ohd& HeF3 glov PEF Ae]dl &t vl4E 4t
FEINE= A7)A A717F ARG o & 48
= AA)E 25 Shin 5 Jayaram £

SEEFEEEEEEISUPES

PEF 2| ¥ 2t%o| X3y
o7 e elgEe] BRUSHE HU FAAZ
4 Sl PEFAlE) 274 443t d487A-el



414 A EFEE ] A 31 A 2E (1999)

4} 30 kV/emoll4] 6000 ps X 2]t o] A& &
EE gejsle] 4°Co} 30°CollA] AAsIHA pH, A
AP 23 v A E4e] WstE 95 B9t Al ngich

PEF |3} ¢} 7] pHE 3572 vl T2
pH 3.499} vl male] & x}o]§ Ho]x] ¢gkem Shin
5099 Aol E PEF A= F2 pH W3ts 53
& A3 Ao Wiz} gl 722 Mo} PEF X7}
pHoll %43& vIA]2] % A& Alesch JHP4%
o] 7$-ol= PEF 2|3t oF5e] A7} 0.492%
2 vx2T 05363 & zo]E HelA] sttt AF
L= 4CelAe A F PEF A=|g 52} v]Ag
ofF-e] pHE AviRt W3yt FaeR] 42 vl A%

1

0 2 4 6 8

Storage time (week)
Fig. 5. Changes in pH of Yakju during storage at 4°C
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Fig. 6. Changes in titratable acidity of Yakju during
storage at 4°C and 30°C. 30°C:-# Controle, ©- 30 kV/cm,
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at 4°C. 4 Control, O: 30 kV/cm, 6000 ps.
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