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Inactivation of Microorganisms and Enzymes in Foxtail Millet Takju by
High Hydrostatic Pressure Treatment

Mi-Kyung Jwa, Sangbin Lim, Chulkyoon Mok* and Young-Seo Park*

Department of Food Science and Engineering, Cheju National University
*Department of Food and Bioengineering, Kyungwon University

High hydrostatic pressure was applied to Foxtail Millet Takju to investigate the effects of high pressure on inac-
tivation of microorganisms and enzymes. Total bacteria, lactic acid bacteria and yeast in untreated Takju were
6.8x107, 1.3x10° and 8.4x10’ CFU/mL, respectively. Total bacterial count in Takju reduced to 2.2x10° CFU/mL,
while lactic acid bacteria and yeast were sterilized completely when heated at 65°C for 30 min. Lactic acid bac-
teria and yeast decreased with the increase of treatment pressure, and pressurization of 400 MPa for 10 min at
room temperature sterilized completely the lactic acid bacteria and yeast in Takju. Total bacteria were not ster-
ilized with pressurization of even 600 MPa at room temperature. Total bacteria were completely sterilized at
66°C/400 MPa/60 min and 66°C/600 MPa/10 min. Pressurization of Takju caused a partial inactivation of o-amy-
lase, and after pressurization at 600 MPa for 10 min at room temperature, 73.2% of the original activity
remained. The activity of glucoamylase increased with the increase of treatment pressure. Treatment at 66°C/400
MP2a/10 min reduced the activity of a-amylase by 59.7% and glucoamylase by 20.5%. o-Amylase was inactivated
to less than 1.2% of the original activity at 66°C/600 MPa/30 min.
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Fig, 1. Effect of pressure on inactivation of microorganisms in
Foxtail Millet Takju at 26°C for 10 min
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Table 1. Effect of temperature on pressure inactivation of
microorganisms in Foxtail Millet Takju at 400 MPa for 10 min

Tem[:erature Total bacteria Lactic apid Yeast
()] bacteria
Control 6.8x107 1.3x108 8.4x10’

26 2.0x10° - -
38 8.8x10° - -
49 20x10° - -
58 3.2x10% - -
66 2.6x107 - -

-: not detected
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Table 2. Inactivation of microorganisms in Foxtail Millet Takju with different treatment time

26°C 66°C
Microbes 200 MPa, 300 MPa 400 MPa i 600 MPa
10min  30min 60min  10min  30min  60min 10min 30min 60min 10min 30 min
Total bacteria 1.5x10°  1.4x10°  1.1x10° 5.0x10° 22x10° 14x10° 2.6x10*? 3.0x10' - - -
Lactic acid bacteria  1.3x10°  3.8x107 2.1x10" 1.8x10° 1.3x10° - - - - - -
Yeast 5.1x10°  2.3x10°  3.0x10° 2.8x10* 5.0x10? - - - - - -

-: not detected
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Fig. 2. Effect of pressure on enzyme inactivation in Foxtail
Millet Takju at 26°C for 10 min
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Table 3. Effect of temperature on pressure inactivation of
enzymes in Foxtail Millet Takju at 400 MPa for 10 min

o-Amylase Glucoamylase

Temperature Residoil Residun]

(oc> . €s1gua; : €s1au
Unitml ity ) Y activity (%)

Control 533 100 6.9 100

26 499 93.6 7.43 106.2

38 55.2 103.5 7.45 106.5

49 51.7 96.9 8.12 116.1

58 26.5 497 591 84.5

66 21.6 40.5 5.56 79.5

(a) a—~amylase
100

ZZ2 400 MPa
8 BZXX 600 MPa

40
; %@
0 7/
10 30

Treatment time(min)

Fig. 3. Inactivation of enzymes in Foxtail Millet Takju with
different pressure and treatment time at 66°C
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