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In recent years, non-thermal food processing has received substantial
attention, due to the requirement for nutritious and soft processed foods
in aging societies such as Japan. In past studies, many researchers have
undertaken the development of non-thermal food processing technologies.
Among others, we focused on non-thermal food processing utilizing underwater
shockwaves, as this method can provide nutritious and soft processed foods
at low cost. In assembling a non-thermal food processing system that utilizes
underwater shockwaves, a high voltage multiplier is the vital component, as it is
used for shockwave generation. In this paper, we propose a novel high voltage
multiplier for a non-thermal food processing system utilizing underwater
shockwaves. Owing to its series-connected bipolar topology, the proposed
multiplier can achieve not only higher processing speed, but also higher step-
up gain compared to conventional multipliers. Therefore, by utilizing the
proposed multiplier, the non-thermal food processing system can realize high
speed food processing. To clarify the effectiveness of the proposed multiplier,
we conducted experiments concerning the non-thermal food processing system
utilizing the proposed multiplier. The experimental results demonstrated that:
(1) the settling time of the proposed multiplier was 14 times faster than that
of the conventional multiplier, and (2) the flesh of the target food was softened
by the non-thermal food processing system utilizing the proposed multiplier.
By using the proposed non-thermal food processing system, the hardness of
the processed food was reduced from 1175 kPa to 647.2 kPa. Based on these
results, the proposed system can provide nutritious, fresh processed foods at
low cost.



