Modelling and optimisation of pea protein hydrolysis: linking process parameters to technological functionality
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[bookmark: _Ref172363973]Fig. S1 3D response surface analysis plot showing the effect of enzyme concentration and time of hydrolysis on the molecular weight distribution (MW) in the range 6 – 3 kDa (a) and 3-0.6 kDa (b) of pea protein hydrolysates (PPHs). A constant value (central point) was imposed on the third independent variable of the BBD.
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[bookmark: _Ref172364129]Fig. S2 3D response surface analysis plot showing the effect of enzyme concentration and time of hydrolysis on emulsion ability index (EAI) and emulsion stability index (ESI) of pea protein hydrolysates (PPHs). A constant value (central point) was imposed on the third independent variable of the BBD.
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	Number
	[S]
	[E]
	ti
	DH 
(%)
	free -SH (µmol/g)
	H0 
(-)
	Solubility 
(%)
	WHC 
(gwater/gsample)
	OHC 
(goil/gsample )
	EAI
(m2/g)
	ESI 
(min)
	FAI 
(%)
	FSI 
(%)

	PPC
	-
	-
	-
	-
	1.53 ± 0.09
	3348.4 ± 12.3
	21.9 ± 0.2
	3.51 ± 0.23
	0.91 ± 0.03
	2.3 ± 0.2
	267.1 ± 24.2
	77.1 ± 8.8
	43.8 ± 3.0

	1
	-1
	-1
	0
	7.4  0.5
	4.66  0.44
	877.1 ± 6.0
	68.7  0.0
	1.28  0.04
	1.78  0.02
	2.26  0.02
	359.3  89.1
	166.7  0.0
	79.2  4.2

	2
	+1
	-1
	0
	7.1  0.2
	3.70  0.16
	1155.3 ± 6.4
	42.7  0.2
	1.62  0.09
	1.60  0.09
	2.42  0.01
	372.4  25.2
	189.1  3.1
	65.2  0.0

	3
	-1
	+1
	0
	21.1  0.4
	5.74  0.18
	358.0 ± 3.5
	69.4  1.0
	0.35  0.02
	1.08  0.03
	1.35  0.10
	492.6  119.2
	66.7  5.9
	29.2  0.0

	4
	+1
	+1
	0
	22.8  1.6
	5.06  0.01
	352.2 ± 4.6
	62.8  0.7
	0.63  0.03
	1.15  0.02
	1.46  0.08
	437.6  36.4
	129.2  5.9
	27.8  2.4

	5
	-1
	0
	-1
	11.9  0.5
	4.52  0.29
	1053.4 ± 2.0
	55.0  0.0
	1.06  0.07
	1.50  0.06
	2.01  0.13
	477.4  18.5
	187.0  6.1
	69.6  6.1

	6
	+1
	0
	-1
	13.4  0.4
	3.34  0.14
	1314.6 ± 1.6
	52.5  0.6
	1.10  0.02
	1.47  0.02
	1.73  0.10
	444.4  66.6
	87.5  5.9
	37.5  0.0

	7
	-1
	0
	+1
	23.6  1.7
	3.80  0.11
	416.4 ± 5.6
	67.7  1.2
	0.32  0.07
	1.14  0.02
	1.40  0.02
	596.5  30.1
	125.0  0.0
	21.8  1.3

	8
	+1
	0
	+1
	18.9  0.4
	5.27  0.37
	543.1 ± 1.4
	63.7  0.9
	0.76  0.04
	1.44  0.03
	1.37  0.09
	373.6  89.6
	191.3  6.1
	31.3  2.9

	9
	0
	-1
	-1
	5.7  0.8
	3.53  0.11
	1551.6 ± 12.7
	45.3  0.5
	1.42  0.08
	2.63  0.07
	2.66  0.22
	297.6  18. 9
	185.7  6.7
	100.0  6.1

	10
	0
	+1
	-1
	13.9  0.5
	5.19  0.08
	457.7 ± 3.5
	58.7  0.7
	0.88  0.27
	1.39  0.09
	1.91  0.14
	382.4  77.8
	89.6  8.8
	71.4  0.0

	11
	0
	-1
	+1
	7.2  0.2
	4.65  0.14
	1437.7 ± 7.4
	48.4  2.1
	1.82  0.10
	1.95  0.03
	2.35  0.04
	295.1  24.5
	170.8  5.9
	62.5  0.0

	12
	0
	+1
	+1
	30.2  1.1
	3.83  0.12
	331.5 ± 1.0
	64.7  1.3
	1.12  0.06
	1.12  0.03
	1.12  0.04
	499.8  130.0
	108.7  0.0
	28.3  3.1

	13
	0
	0
	0
	20.2  1.1
	5.33  0.16
	461.1 ± 4.4
	61.6  0.3
	1.02  0.12
	1.44  0.03
	1.66  0.08
	570.5  36.3
	144.3  2.1
	48.8  1.7

	14
	0
	0
	0
	20.3  0.1
	5.30  0.08
	474.3 ± 4.2
	61.1  0.3
	1.02  0.09
	1.52  0.03
	1.71  0.05
	532.8  51.1
	122.9  2.9
	43.8  2.9

	15
	0
	0
	0
	18.8  0.1
	5.87  0.31
	563.9 ± 3.8
	58.0  0.9
	0.90  0.13
	1.92  0.12
	1.71  0.08
	561.9  51.2
	102.2  3.1
	31.9  2.5

	16
	0
	0
	0
	19.4  0.9
	5.34  0.52
	432.5 ± 2.8
	61.6  1.0
	0.85  0.08
	1.57  0.04
	1.43 0.12
	522.8  50.0
	102.1  2.9
	36.5  5.2

	17
	0
	0
	0
	19.7  0.0
	5.35  0.78
	411.8 ± 1.4
	59.2  1.5
	0.89  0.04
	1.56  0.13
	1.36 0.09
	532.7  115.7
	106.4  3.2
	36.2  4.1


[bookmark: _Ref170459952]Table S1 Degree of hydrolysis (%), free -SH groups, surface hydrophobicity (%), solubility (%), WHC (%), OHC (%), EAI (m2/g), ESI (min), FAI (%) and FSI (%) of pea protein hydrolysates samples.

image1.png
(%) UoRNGLISIP MW

Mw

20

2

2

b)

(%) uonngLISIP MW

50

40

30

20

200

20

Mw

20

20




image2.png
(6/zvw) V3

EAL

b)

Es1

ss0
s00
0
00
350
30
%
ey, 300
s
g 150
m,
")

20

550

500

450

400

350

300




