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Nonthermal Pasteurization of Lactic acid bacteria
by High Intensity Light Pulse
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Lethality of high intensity light pulse on the pre-determined microbial populations has been investigated. Prior
to the treatment, Lactobacillus plantarum, Lactobacillus brevis, Leuconostoc mesenteroides and Pediococcus
pentosaceus were cultivated separately onto the surface of Lactobacilli MRS agar. Pre-determined microbial
populations were applied to the test media and these sample were exposed to high intense light source with an
exposure time ranging from 1 to 2500 ps. Results showed that at least 200 light pulses of 1 s duration were
required to reduce L. plantarum cells by 90% at 25 kV, the greater the number of light pulses, the larger the
reduction in viable cell numbers. Viable cells of L. plantarum and the others were reduced by more than 5 and
6 log cycles at the upper exposure level of 750 s, respectively. These study shows that pulsed light emissions can
significantly reduce populations of lactic acid bacteria on exposed surface with exposure times. Killing efficiency
for L. plantarum significantly increased with decreasing the distance between the lamp and the surface of

samples.
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Ao ALL3 gFE  Lactobacillus plantarum ATCC
8014, Lactobacillus brevis ATCC 8287,
mesenteroides ATCC 10830, Pediococcus pentosaceus ATCC
1079122 3= S Y3 2HE £ ken, MRS broth
£ A3l Lactobacillus plantarum= 37°C, Lactobacillus
breviss= 30°C, Leuconostoc mesenterides$t Pediococcus pen-
tosaceus= 26°COIA Hrjgst T 100 mL ¥iX]ol] 1%(viv)
T F Aed 22X Higsi di F47) SR 3
Ag FARAH. F£AF 22 WFAE 5,000 rpmelA 102
7h A4 BeE £ A A9SR 28 AN o 20 &
F7F 10° CFUmL7F HA Adgsitt vl ©Hed &
MRS agard] 2 @AY 0.1 mLE ST% F Ag A AL
&3ttt 24 wFd AEe o FY QA Az
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Zl(Light source) & ZEA AH FX

B2 AHYE B AHET FES 59 kPad] ¢Eo=
xenons Z=ZX3 quartz A 9] Heraeus Noblelight XAP
series (type NL 4006, Heracus, UK)S AME-3I90 FEAS
HAA7)7] 8 AL E Kim 509 AMYE A 5
Ag A E o) &319.oH, oscilloscope(Lecroy Digital Oscil-
loscope, Model 9300, USAYE ©]&3l] P 5 B3 FFH
= "2 A, We) dol(pulse widthyE 27 31 ThFig. 1).
FEL APe A AFS A 8718 AREReH, o]
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(Fig. 2t B2 AF §7|5 FFE2e US R RE
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Fig. 1. Schematic diagram of intense light pulse processing
system.
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Fig. 2. Waveform of Light source.
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Fig. 3. Effect of treatment time (lUs) on inactivation of L.
plantarum by intense light pulse (1 s pulse width) treatment at
room temperature.

O;15kV, A ;20kV, l ; 25kV.
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Fig. 4. Susceptibility of Lactobacillus, Leuconostoc and
Pediococcus exposure to intense light pulse. Intense light pulse
treatments were carried out at 15 kV and room temperature.
B ; Leuconostoc mesenteroides, O ; Lactobacillus plantarum, A
Lactobacillus brevis; [, Pediococcus pentosaceus.
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- Fig. 5. Effect of the distance between the lamp and the surface

of sample on inactivation of L. plantarum by intense light pulse.
Intense light pulse treatments were carried out at 25 kV and
room temperature.
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Table 1. Leakage of UV absorbing materials from L. plantarum
cells at 220, 260 and 280 nm by intense light pulse. Intense light
pulse treatments were carried out at 25 kV, 2500 ps and room
temperature

220 nm 260 nm 280 nm
untreated 0.7553 £0.0082 0.3253£0.0033 0.2135+0.0015
treated 0.8052£0.0101 0.3661+0.087 0.2258£0.024
Aabs 0.0499 0.0408 0.0123
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Fig. 6. Transmission electron micrographs of L. plantarum
cells without (a) and with (b) intense light pulse treatment at 25
kY, 2500 ps and room temperature.
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