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Abstract

High voltage pulsed electric fields (PEF) technology is a non-thermal technique which is applicable to extract
useful components from biological materials. This research suggested the possibility for extracting carotenoid
pigments from Phaffia rhodozyma by PEF treatments. The yeast cell suspensions were treated with high
voltage pulses in a recycled PEF treatment chamber which consists a pair of thin plates of stainless steel
adhering to a small chamber with approximately 1~4 mm gap. A 2.5 log reduction in survivability and more
than 98% of electropermeabilization of the yeast cells could be achieved by PEF treatment for 300 us with an
electric field of 30 kV/cm and pulse duration of 1 pus. When the yeast cell suspended in 0.01% NaCl solution
were treated with PEF under various conditions, carotenoid pigments were not extracted. However, the PEF
treatment of the yeast cell suspensions in 0.01% CaCl, solution, have positive effects on the extraction of

carotenoid pigments (27.3 ng/g of dried yeast).
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Fig. 1. Waveform of cell suspension in 0.01% NaCl or
CaCl, solution.
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Fig. 2. Light micrographs of untreated(a) and treated P. rhodozyma cells with 50 kV/cm, 250 Hz for 100 us (b,c) and
300 ps(d,e).
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Fig. 3. Effect of electric field strength on absorbance at Fig. 4. Inactivation of P. rhodozyma cells treated with
260 nm of supernatant of P. rohodozyma cells suspension PEF at frequency of 100 Hz. treatment time: 100 ps
after PEF treatment at frequency of 100 Hz. treatment =), 300 ps (M-—M)
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Fig. 6. Effect of electric fields strength on the inclusion of phloxine B dye reagent (0.01%, v/v) into P. rhodozyma
untreated(a) and treated with PEF at 10 (b), 20 (c), and 50 (d) kV/cm for 300 pus.
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Table 1. Effect of treatment media on the extraction of
carotenoid from P. rhodozyma cells

Total carotenoid concentration
(ng/g of dried yeast)

0.01%NaCl ND,
0.01% CaCl, 273

'ND=not detected.

Treatment media

Table 2. Effect of high-voltage PEF treatment counditions
on the extraction of carotenoid from P. rhodozyma cells.

Total Carotenoid

Treatment Condition

Concentration

Strength  Treatment  Frequen o
(kV. /cgm) fime (us) req(Hz) <y (ug/g of dried yeast)

50 1000 1000 27.3

60 1000 1000 21.3

70 1000 1000 11.6

80 1000 100 113

50 1000 300 27.3

50 1000 500 10.3

50 1000 700 12.9

50 1000 900 10.9

50 2000 300 13.8

50 2000 500 119

50 2000 700 8.9

50 2000 900 9.2

*P. rhodozyma cultured broth was suspended in 0.01% CaCl,
solution.
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