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Table 1. Physiochemical Properties of EPS
Table 2. Influence of oil-to-surfactant ratio on the emulsifying efficiency and stability of limonene oil emulsions after a 48-hours.
Table 3. Antimicrobial activity of SL-EPS and DL-EPS emulsions using disc diffusion assays.
Table 4. Minimum inhibitory concentrations and minimum bactericidal concentration of SL-EPS and DL-EPS emulsions against foodborne pathogens.





Table:1
	Sr. No
	Analysis
	Results

	1
	Water Holding Capacity (%)
	340 ± 0.12

	2
	Oil Holding Capacity (mL/g)
	4.13

	3
	Water Solubility (%)
	13.19 ±1.31

	
	
	

	4
	Color
	

	
	L* = Lightness
	83.52

	
	a* = redness
	4.16

	
	b* = yellowness
	16.06

	
	Hue angle (◦)
	842.67

	
	Chroma (*)
	16.56

	5
	Refractive Index
	1.7

	6
	Flow Properties
	

	
	Bulk density y (g/mL)
	0.777± 0.061

	
	Tap Density y (g/mL)
	0.920 ±  0.003

	
	Compressibility index (%)
	15.56 ± 0.01

	
	Hausner Ratio
	1.183± 0.01

	
	
	


The values are the means ± standard deviations (n = 3)





Table. 2
	Sr. No
	Essential oil
	O/S ratio
	EA1hr (%)
	EA24hr (%)
	EA48hr (%)
	EA72hr (%)
	ES (%)

	1
	SL
	30/70
	83.00 ± 0.05a
	79.00b
	78.00 ± 0.05a
	75.00a
	90 ± 0.06a

	2
	SL
	40/60
	76.00b
	73.00b
	71.00b
	70.66b
	93.0 ± 1.22a

	3
	SL
	50/50
	50.00c
	43.00c
	36.00c
	30.00c
	60.00c

	4
	DL
	30/70
	81.00a
	79.00b
	76.00a
	71.00a
	87.65b

	5
	DL
	40/60
	78.00b
	75.00b
	72.00b
	69.00b
	88.71b

	6
	DL
	50/50
	46.00c
	41.00c
	35.00c
	28.00c
	60.86c



SL, S-limonene; DL, D-limonene; O/S, oil/surfactant ratio; EA, emulsifying activity expressed as a percentage; ES, emulsifying stability expressed as a percentage. Data are expressed as mean ± standard deviation (n = 3), and different letters for each parameter show significant differences at the 5% level in the Tukey test (p < 0.05).










Table 3.
	Sr. No
	Antimicrobial agent
	Inhibition zone in diameter (mm)

	
	
	E. coli O15:H7
	L. monocytogenes V7

	1
	SL-EPS emulsion
	28.13 ± 0.85
	21.33 ± 0.47

	2
	DL-EPS emulsion
	30.4 ± 0.55
	20.67 ± 0.47

	3
	Only EPS
	9.67 ± 0.94
	7.33 ± 0.94

	4
	Control (40% SL)
	7.33 ± 1.25
	0

	5
	Control (40% DL)
	9.67 ± 0.94
	0


SL-EPS, S-limonene-EPS emulsion; DL-EPS, D-limonene-EPS emulsion; 40% SL; 40% S-limonene (w/v); 40% DL, 40% D-limonene (w/v). Data are expressed as mean ± standard deviation (n=3).










Table 4. 
	Sr. No
	Treatment
	Escherichia coli O15:H7
	Listeria monocytogenes V7

	
	
	MIC (mg/mL)
	MBC (mg/mL)
	MIC (mg/mL)
	MBC (mg/mL)

	1
	SL-EPS emulsion
	0.4c
	0.8c
	1.3b
	2.6b

	2
	DL-EPS emulsion
	0.4c
	0.8c
	1.3b
	2.6b

	3
	Only EPS
	11b
	22b
	33.3a
	66.6a

	4
	Control (40% SL)
	33.3a
	66.6a
	NI*
	NI*

	5
	Control (40% DL)
	33.3a
	66.6a
	NI*
	NI*


MIC, Minimum inhibitiry concentration; MBC minimum bactericidal concentration; SL-EPS, S-limonene-EPS emulsion; DL-EPS, D-limonene-EPS emulsion; 40% SL; 40% S-limonene (w/v);  40% DL, 40% D-limonene (w/v).  Different letters in the same column indicate a significant difference (P < 0.05).










