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Microbial Inactivation of Grains Used in Saengshik by
Corona Discharge Plasma Jet

Geum-A Youn and Chulkyoon Mok*
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Abstract Inactivation of microorganisms in grains used for saengshik, a formulated health food, was attempted by corona
discharge plasma jet (CDPJ). The initial microbial counts of the grains were in the range of 1.7x10°-9.9x10° CFU/g. The
CDPJ-inactivation effect was increased with electric current in the range of 1-1.5 A. Regarding span length between the
tips of the electrodes and the treatment surface, the highest inactivation effect was observed at 25 mm. The inactivation
pattern fitted well to the Singh-Heldman model. Bacteria were more labile to the CDPJ inactivation than yeasts and molds.
Among tested grains, white rice showed the highest sterility followed by pressed barley and brown rice. Despite the
inactivation by plasma, the thiobarbituric acid content of the grains remained unchanged over 10 min of treatment. Our
results indicated the potential of the CDPJ treatment to improve the hygiene of saengshik products with no remarkable

changes in lipid quality.
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Fig. 1. Schematic diagram of CDPJ treatment system.
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N,: initial microbial number

N: microbial number at time #

¢ time (min)

k: inactivation rate constant (min™)
D'": D-like value (min)

n: curve shape factor
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Table 1. Initial microbial counts of grains

) Microorganisms (CFU/g)
Grains
Total aerobes Yeasts and molds
White rice 9.93%x10°+1.25x10° 6.90x10°+1.50x10°
Brown rice 9.23x10°+4.04x10* 5.95x10°+1.15%x10°
Pressed barley 5.77x10°+1.22x10° 1.70x10°+4.00x10?

2.0

Log(No/N)
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Fig. 2. First-order reaction kinetics of CDPJ inactivation for
total aerobes of white rice at 1.50 A and 25 mm span length.
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Fig. 3. CDPJ inactivation kinetics based on Singh-Heldman
model for total aerobes of white rice at 1.50 A and 25 mm span
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Table 2. CDPJ inactivation parameters of microorganisms in white rice with different span length

Electrode-gap Total aerobes

Yeasts and molds

(mm) n D'-value (min) n D'-value (min)
15 0.620+0.101"" 13.018+5.387° 0.638+0.043° 21.509+4.102°
25 0.326+0.091° 2.990+0.207° 0.370+0.074° 7.955+2.019°
35 0.343+0.085° 16.475+1.123 0.536+0.143" 25.358+5.471°

DValues with same letters within same column are not significantly different (p<0.05).
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Table 3. CDPJ inactivation parameters of microorganisms in white rice at different electric currents

Total aerobes

Yeasts and molds

Current (A) - -
n D'-value (min) n D'-value (min)
1.00 0.694+0.026"* 7.439+1.697 0.917+0.120° 11.341+5.263°
1.25 0.580+0.328° 6.631£2.673" 0.878+0.267" 9.260+0.780°
1.50 0.326+0.091° 2.990+0.207° 0.370+0.074° 7.955+2.019°

DValues with same letters within same column are not significantly different (p<0.05).

Table 4. CDPJ inactivation parameters of microorganisms of grains

Total aerobes

Yeasts and molds

Grains
n D'-value (min) n D'-value (min)
White rice 0.357£0.118"" 3.484+0.423° 0.328+0.102° 5.581£1.269"
Brown rice 0.698+0.115° 7.053+0.363" 0.5110.116" 11.458+2.188*
Pressed barley 0.730+0.109* 4.859+£0.144"° 0.888+0.093* 8.451+0.778%
DValues with same letters within same column are not significantly different (p<0.05).
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Fig. 4. Surface structure of CDPJ treated white rice (A), brown
rice (B), pressed barley endosperm (C) and pressed barley crease

(D).
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Fig. S. Effect of CDPJ treatment on TBA value of grains at 1.50
A and 25 mm span length.
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