Effects of Different Mechanical Processing Methods on Physicochemical Properties of Potato Starch-Plant Protein-Carrageenan Composite Gels
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	Table S1: Rheological properties derived through controlled Strain sweep tests

	Samples
	 (Pa)
	 (Pa)
	%
	
	(Pa)
	 (Pa)
	(Pa)

	PSF.C
	11416±48a
	1566±32a
	1.9±0.0a
	0.13±0.00a
	183±11a
	533±14a
	2739±43a

	PSF.CS
	5153±41c
	916±14b
	3.9±0.1c
	0.19±0.01b
	187±9a
	785±21b
	829±21c

	PSF.HS
	5421±37c
	1124±24b
	2.4±0.2a
	0.19±0.02b
	121±11b
	489±8a
	1073±33b

	PSF.US
	9097±52b
	1560±20a
	2.7±0.1b
	0.17±0.01b
	213±7a
	437±15a
	2313±26a

	PSP.C
	6188±39a
	753±16a
	5.8±0.0a
	0.12±0.00a
	557±8a
	317±4a
	557±13a

	PSP.CS
	3737±61b
	757±16a
	3.0±0.0b
	0.20±0.02b
	345±3b
	101±1b
	345±6b

	PSP.HS
	2984±30b
	466±25b
	3.9±0.0a.b
	   0.16±0.01b
	221±12c
	123±2b
	123±3c

	PSP.US
	5775±72a
	786±27a
	3.3±0.0b
	0.14±0.01a.b
	476±4a
	183±2b
	476±7a

	PSR.C
	10802±98a
	1180±23a
	3.2±0.0n.d.
	0.11±0.00n.d.
	265±9n.d.
	595±13n.d.
	595±11n.d.

	PRS.CS
	11328±101a
	1477±13a
	3.0±0.0n.d.
	0.11±0.00n.d.
	265±5n.d.
	633±26n.d.
	633±13n.d.

	PSR.HS
	10044±76a
	1352±42a
	2.9±0.0n.d.
	0.15±0.01n.d.
	219±11n.d.
	526±15n.d.
	526±7n.d.

	PSR.US
	7291±54b
	893±19b
	3.2±0.0n.d.
	0.13±0.01n.d.
	198±16n.d.
	493±21n.d.
	493±23n.d.

	PSPU.C
	14840±107a
	1376±18a
	5.44±0.01a
	0.09±0.00a
	689±21a
	1018±36a
	3851±54a

	PSPU.CS
	5679±58d
	885±36b
	2.94±0.01b
	0.15±0.05b
	152±8b
	512±16b.c
	1123±21b

	PSPU.HS
	7066±42c
	941±15b
	2.53±0.01b
	0.13±0.00b
	163±5b
	715±12b
	1653±36b

	PSP.US
	9812±68b
	1406±22a
	2.15±0.00b
	0.14±0.00b
	186±13b
	367±8c
	3270±42a

	Means with different lowercase letters (a–c) within each column, present statistically significant difference (p < 0.05) among samples prepared, with different shearing methods; n.d.: not detected statistically significant differences among samples prepared. Abbreviated samples: PSF.C: Potato Starch Fava Bean Control Sample, PSF.CS: Potato Starch Fava Bean Conventional Shearing, PSF.HS: Potato Starch Fava Bean High speed Shear, PSF.US: Potato Starch Fava Bean Ultrasound, PSP.C: Potato Starch Pea Protein Control Sample, PSP.CS: Potato Starch Pea Protein Conventional Shearing, PSP.HS: Potato Starch Pea Protein High speed Shear Ultrasound, PSP.US: Potato Starch Pea Protein Ultrasound, PSR.C: Potato Starch Rice Protein Control Sample, PRS.CS: Potato Starch Rice Protein Conventional Shearing, PSR.HS: Potato Starch Rice Protein High speed Shear, PSR.US: Potato Starch Rice Protein Ultrasound, PSPU.C: Potato Starch Pumpkin Protein Control Sample, PSPU.CS: Potato Starch Pumpkin Protein Conventional Shearing, PSPU.HS: Potato Starch Pumpkin Protein High speed Shear, PSP.US: Potato Starch Pumpkin Protein Ultrasound.


Supplementary Material
	Table S2: Dynamic rheological parameters measured at a Frequency of 1Hz (6.28 rad/s), as a function of different shearing methods and protein concentrate type at 25 °C.

	[bookmark: _Hlk142397329]Samples
	G′ (Pa)
	G″ (Pa)
	Tanδ (-)
	η* (Pa·s)

	PSF.C
	11585 ± 336a
	1631±141a
	0.141±0.09a
	1854±56a

	PSF.CS
	4317±165c
	843±25b
	0.196±0.003b
	697±26c

	PSF.HS
	4746±426c
	1042±89b
	0.220±0.04b
	770±69c

	PSF.US
	8529±598b
	1789±31a
	0.210±0.018b
	1381±92b

	PSP.C
	4669±157a
	646±22a
	0.139±0.001a
	747±25a

	PSP.CS
	4030±634a
	631±104a
	0.156±0.002b
	664±102a

	PSP.HS
	1891±19b
	346±17b
	0.183±0.007c
	305±3b

	PSP.US
	4072±467a
	591±19a
	0.146±0.011a.b
	652±74a

	PSR.C
	10536±646n.d.
	1331±39n.d.
	0.126±0.005a
	1683±102n.d.

	PRS.CS
	10399±269n.d.
	1314±87n.d.
	0.126±0.006a
	1661±44n.d.

	PSR.HS
	8708±824n.d.
	1328±81n.d.
	0.153±0.007b
	1396±131n.d.

	PSR.US
	10200±359n.d.
	1470±229n.d.
	0.124±0.017a
	1948±596n.d.

	PSPU.C
	10593±125a
	1239±125a
	0.117±0.004a
	1690±163a

	PSPU.CS
	4652±138c
	763±35b
	0.164±0.003b
	747±22c

	PSPU.HS
	5071±415c
	742±78b
	0.146±0.004b
	812±67c

	PSP.US
	7198±966b
	1189±30a
	0.167±0.017b
	1156±152b

	Means with different lowercase letters (a–c) within each column, present statistically significant difference (p < 0.05) among samples prepared, with different shearing methods; n.d: not detected statistically significant differences among samples prepared, with different shearing methods. Abbreviated samples: PSF.C: Potato Starch Fava Bean Control Sample, PSF.CS: Potato Starch Fava Bean Conventional Shearing, PSF.HS: Potato Starch Fava Bean High speed Shear, PSF.US: Potato Starch Fava Bean Ultrasound, PSP.C: Potato Starch Pea Protein Control Sample, PSP.CS: Potato Starch Pea Protein Conventional Shearing, PSP.HS: Potato Starch Pea Protein High speed Shear Ultrasound, PSP.US: Potato Starch Pea Protein Ultrasound, PSR.C: Potato Starch Rice Protein Control Sample, PRS.CS: Potato Starch Rice Protein Conventional Shearing, PSR.HS: Potato Starch Rice Protein High speed Shear, PSR.US: Potato Starch Rice Protein Ultrasound, PSPU.C: Potato Starch Pumpkin Protein Control Sample, PSPU.CS: Potato Starch Pumpkin Protein Conventional Shearing, PSPU.HS: Potato Starch Pumpkin Protein High speed Shear, PSP.US: Potato Starch Pumpkin Protein Ultrasound.

	
Table S3: Power law constants (k’ & k’’), frequency exponents (n’ & n’’) and correlation coefficient R2 of power law model, as a function of different shearing methods and protein concentrate type.

	[bookmark: _Hlk146451742]Samples
	k’ (Pa*Sn’)
	n’ (-)
	R2
	k’’(Pa*Sn’’)
	n’’ (-)
	R2

	PSF.C
	10505±211a
	0.06±0.00a
	0.98
	1503±110a
	0.07±0.00n.d.
	88

	PSF.CS
	3881±96c
	0.08±0.01a
	0.94
	739±26b
	0.11±0.02n.d.
	88

	PSF.HS
	4041±422c
	0.10±0.01b
	0.98
	902±80b
	0.11±0.01n.d.
	90

	PSF.US
	7268±544b
	0.10±0.01b
	0.99
	1535±66a
	0.11±0.03n.d.
	96

	PSP.C
	4446±196a
	0.04±0.00n.d.
	0.94
	645±36a
	0.05±0.01a
	92

	PSP.CS
	3815±594a
	0.05±0.00n.d.
	0.91
	568±66a
	0.09±0.02a
	92

	PSP.HS
	1743±101b
	0.06±0.02n.d.
	0.95
	293±25b
	0.13±0.02b
	95

	PSP.US
	3863±420a
	0.04±0.00n.d.
	0.92
	531±40a
	0.09±0.02a
	92

	PSR.C
	10181±617n.d.
	0.03±0.00n.d.
	0.95
	1207±33n.d.
	0.09±0.00a
	89

	PRS.CS
	9601±657n.d.
	0.05±0.02n.d.
	0.88
	1194±80n.d.
	0.09±0.01a
	90

	PSR.HS
	8045±288n.d.
	0.05±0.02n.d.
	0.91
	1319±71n.d.
	0.05±0.00b
	88

	PSR.US
	11639±156n.d.
	0.03±0.01n.d.
	89
	1327±237n.d.
	0.09±0.01a
	89

	PSPU.C
	9767±848a
	0.05±0.01a
	96
	1006±117b
	0.09±0.01n.d.
	85

	PSPU.CS
	4264±239c
	0.07±0.00a,b
	96
	697±42a
	0.10±0.01n.d.
	85

	PSPU.HS
	4634±400c
	0.06±0.01a,b
	95
	679±84a
	0.10±0.01n.d.
	99

	PSP.US
	6317±920b
	0.08±0.01b
	99
	1010±89b
	0.11±0.03n.d.
	95

	Means with different lowercase letters (a–c) within each column, present statistically significant difference (p < 0.05) among samples prepared, with different shearing methods; n.d.: not detected statistically significant differences among samples prepared. Abbreviated samples: PSF.C: Potato Starch Fava Bean Control Sample, PSF.CS: Potato Starch Fava Bean Conventional Shearing, PSF.HS: Potato Starch Fava Bean High speed Shear, PSF.US: Potato Starch Fava Bean Ultrasound, PSP.C: Potato Starch Pea Protein Control Sample, PSP.CS: Potato Starch Pea Protein Conventional Shearing, PSP.HS: Potato Starch Pea Protein High speed Shear Ultrasound, PSP.US: Potato Starch Pea Protein Ultrasound, PSR.C: Potato Starch Rice Protein Control Sample, PRS.CS: Potato Starch Rice Protein Conventional Shearing, PSR.HS: Potato Starch Rice Protein High speed Shear, PSR.US: Potato Starch Rice Protein Ultrasound, PSPU.C: Potato Starch Pumpkin Protein Control Sample, PSPU.CS: Potato Starch Pumpkin Protein Conventional Shearing, PSPU.HS: Potato Starch Pumpkin Protein High speed Shear, PSP.US: Potato Starch Pumpkin Protein Ultrasound.
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