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Table S1. Important dimensions and material properties used in electrical simulation
	Geometry
	Dimension
	Remark

	Total dimension in model
	27 mm (Radial) × 82 mm (Height)
	(axisymmetric)

	Thickness (Glass bottom)
	10.0 mm
	-

	Reactor (Gas gap)
	3.0 mm (Inner radius) × 4.0 mm (outer radius)
	-

	Gas bubble
	Diameter 2.0 mm §
	-

	Bacterial cell
	Long axis 2 µm and short axis 0.7 µm §
	Ellipse

	Electrical property
	Dielectric constant
	Electrical conductivity
(µS/cm)
	Remark

	Liquid (Orange juice)
	80
	2×103, 500, 50, 5,
	-

	Liquid (Distilled water)
	80
	0.5
	-

	Bacterial cell
	15
	2.5
	-

	Glass sleeve/bottom
	4.8
	-
	Borosilicate glass

	Quartz tube/fitted glass
	3.4
	-
	SiO2
(fused quartz)

	Electrical input condition
	Peak voltage
(kV)
	Time period
(s)
	Remark

	
	12
	1.6×10-5
	ǂ


§ The size of the bubbles varies over a wide range, with a nominal diameter of 2.0 mm used in the simulation. Based on SEM image analysis, bacterial cells appear capsule-shaped, measuring approximately 1–2 µm in length and 0.5–1 µm in width. For simplicity, an elliptical shape was chosen for the simulation. The primary objective of the simulation is to study the influence of liquid medium conductivity, which must be considered when interpreting the results.
ǂ In the electrical analysis model, it is necessary to apply the actual high voltage output condition. Instead of using an input voltage range of 200-250V, an estimated high-voltage output of 12 kV was used. Additionally, the actual high-frequency component of the power supply, 60 kHz, was considered instead of the input frequency of 60 Hz. In the electrical analysis model, the actual high voltage output condition needs to be applied. 
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Fig. S1. Local current density distribution at spot B, where the maximum current density Jt was 78 A/m2 (7.8 mA/cm2) as similarly as spot A, defined as in Fig. 2.
[image: ]
Fig. S2. Comparison of simulated electric current density distribution (radial component) at conductive water condition (conductivity 2×103 µS/cm) between a) total current density Jt and b) conduction current Jc, which indicated the predominant contribution of the conduction current.
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Fig. S3. Simulated total electric current density distribution JT with different conductivity of liquid media at position A. a) max. Jt 7.9 mA/cm2 at conductivity 500 µS/cm, b) max. Jt 6.2 mA/cm2 at conductivity 50 µS/cm and c) max. Jt 1.35 mA/cm2 at conductivity 5 µS/cm.
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