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Supplementary Figure S1. Impact of pH adjustment on the surface hydrophobicity of WPI undergone
DHP treatment at pH 4.5. The pH was adjusted to final values after DHP treatment at pH 4.5.



Supplementary Table S1. Statistical analysis of Z-average diameter, {-potential, and surface hydrophobicity of WPI after DHP treatment at pH 4.5.

Z-average diameter (nm)

pH
Sample 3 35 4 45 5 6 7
WMy A409.0 +13.9¢ A394.9 +6.24 A3198.4 +516.2¢ €4549.2 +249.3P ABGO85.6 +483.62 A369.3 +19.2¢ A395.5 +20.5¢
WM, B215.1 +15.3¢ B339.4 +34.6¢ B2228.4 +£568.0° B6326.0 +238.82 B6730.8 +366.52 B210.3 +34.0¢ B188.0 +1.0¢
WM, BC104.7 £6.0¢ B304.5 +37.3¢ B2161.2 +256.0° B6141.6 +826.22 €4826.5 £391.9° B181.1 +5.1¢ BC168.9 +0.5¢
WM3 €175.6 +17.6° €214.0 +18.5¢ AB2538.4 +455.1° A7592.7 +913.02 A7826.1 +722.52 B171.2 +14.7¢ €154.8 +4.1¢
{-potential (mV)
pH
Sample 3 35 4 45 5 6 7
WMy A21.6 £0.72 A19.2 +1.22 A10.9 +1.6° A.0.5 +0.9¢ B.11.6 +0.4¢ A27.3 +2.3¢ A.32.0 2.6
WM, A21.5 +3.92 B16.0 £1.5° A10.7 £1.2¢ AQ.5 +2.2¢ AB_11.2 +0.5¢ A_26.9 +1.2f A_33.9 +2.89
WM, A22.2 +1.32 B16.8 +£1.1° A11.2 +0.1°¢ A1.2 +0.1¢ AB_11.0 +0.4¢ A24.3 +2.0f A31.8 +1.7¢9
WM; A22.1 +0.62 AB17.1 +0.9° A11.1 +1.5¢ A1.2 +1.5¢ A-10.6 +0.3¢ A_26.0 +1.5f A_31.1 +0.59
Surface hydrophobicity (x<10°)
pH
Sample ) } } 45 5 6 7
WMy B39.1 42.3% B38.2 +1.5° B37.1 +1.6° B41.8 +1.52
WM, ALT 4 +4.2° A50.7 0.7 A52.2 +1.6% AB4.9 +4.02
WM A48.9 +2.92 A48.4 +3.22 A52.0 +4.82 A52.2 +£1.52
WM; A51.0 +0.82 A52.5 +2.78 AB3.3 +4.02 AB4.1 +2.82

The pH was adjusted to final values after DHP treatment at pH 4.5.

The values with different capital-letter superscripts in a same column are significantly different by Duncan’s multiple-range test (p < 0.05).

The values with different small-letter superscripts in a same row are significantly different by Duncan’s multiple-range test (p < 0.05).



Supplementary Table S2. Statistical analysis of Z-average diameter of HMP and LMP undergone DHP treatment at pH 4.5.

Z-average diameter (nm)

pH
Sample 3 35 4 45 5 6 7
HM, A1199.2 +80.7 A1477.7 +16.4° A1501.6 +67.7¢8  A1629.7 +149.4%  A1539.6 +50.0° A15400 +63.1%  A1562.4 +137.8°
HM;, B§91.2 +76.82 B§60.0 +31.9° Bg32.0 +178.9° B747.6 +61.6° B741.1 +65.5° B726.6 +115.8° B§O6.4 +116.3°
HM, B630.8 +26.0° BC574.5 +74.4° B668.9 +48.9° B§79.6 +75.0° B§62.0 +74.4° B621.6 +114.6° B635.8 +117.1°
HM; B§01.9 +65.22 C529.0 +54.6° B§46.7 +59.92 B§59.4 +95.1 2 B641.1 +111.0° B§02.3 +126.6° B5g6.1 +124.9°
pH
Sample 3 35 4 45 5 6 7
HM, A1532.2 +43.6° A1504.8 +35.1° A1553.1 +14.4% A1638.0 +28.9° A15493 +165%  A15225+126.0°  A1551.5 +22.0%
HM; BgQ0.8 +62.42 B780.3 +66.0° Bgg9.9 +32.1° B943.5 +39.82 B9g1.2 +57.5° B897.8 +44.6° B954.3 +60.0°
HM, BgG0.8 +13.1° B716.4 +22.9° €790.3 £63.0%° C847.4 +38.52 €862.8 +51.9° B833.2 65,52 C805.1 +43 52
HMS C718.6 +31.3" B719.8 +48.8 D703.5 +19.0° D785.7 +12.1% D757.4 +26.12° Bg42.5 +120.9° C750.0 £5.8%

The pH was adjusted to final values after DHP treatment at pH 4.5.

The values with different capital-letter superscripts in a same column are significantly different by Duncan’s multiple-range test (p < 0.05).

The values with different small-letter superscripts in a same row are significantly different by Duncan’s multiple-range test (p < 0.05).



Supplementary Table S3. Statistical analysis of Z-average diameter, {-potential, and surface hydrophobicity of WPI/HMP complexes after DHP treatment

at pH 4.5.
Z-average diameter (nm)
pH
Sample - - 4 45 5 6 7
WHM,C AB955.1 +409.4%® A7308.8 +270.42 A6607.1 £175.1° A1009.4 +64.2° A966.5 +95.5°
WHM;C B343.1 +£16.3? B264.5 +21.3¢ B261.1 +15.5¢ B310.3 +16.0? B290.2 +£12.1%¢
WHM,C B366.5 +53.1? B241.3 +6.1° B244.0 £14.6° B284.5 +21.2b B261.6 +8.6"
WHM3;C B355.0 +33.12 B243.7 +8.9° B237.3 £13.7° B270.7 +10.9° B251.6 +10.9°
{-potential (mV)
pH
Sample 3 3.5 4 45 5 6 7
WHM,C AQ.2 £0.22 A.0.2 +0.17 A.18.0 +0.9° A252 +1.3¢ A27.1422° A31.2 +£1.4¢ A.32.9 +2.7¢
WHM;C AB_0.1 +0.1° A0.2 +0.3? A.16.4 +1.3P A22.8 £1.2¢ A.24.9 +1.0¢ A32.9 +1.0¢ A34.4 +2.0¢
WHM,C B.0.5 +0.5° A.0.3 +0.4? A.16.1 +1.9° A24.1 +1.5¢ A24.7 +1.5° A.32.3 £0.4¢ A.33.9 +0.8¢
WHM;C AB_0.1 +0.1? A.0.4 +0.42 A.15.2 +1.9P A23.2 £3.1° A.254 +0.9° A.31.1 +0.9¢ A.32.4 +0.4¢
Surface hydrophobicity (x<10°)
pH
Sample - n - 45 N n 7
WHM,C A49.1 +2.1° A55.4 +1.92
WHM;C AAT.8 £2.20 AB55.0 +1.42
WHM,C A49.2 +0.4° A56.9 +0.42
WHM;C A47.3 £2.3° A54.0 £2.12

The pH was adjusted to final values after DHP treatment at pH 4.5.

The values with different capital-letter superscripts in a same column are significantly different by Duncan’s multiple-range test (p < 0.05).

The values with different small-letter superscripts in a same row are significantly different by Duncan’s multiple-range test (p < 0.05).



Supplementary Table S4. Statistical analysis of Z-average diameter, {-potential, and surface hydrophobicity of WPI/LMP complexes after DHP treatment

at pH 4.5.
Z-average diameter (nm)

pH
Sample - - 4 45 5 6 7
WLM,C A6634.2 +£140.8° A 866.5 +235.0% A7399.5 +851.5° A1305.6 +21.8° A1175.6 +41.0°
WLM;C B236.6 +14.7° B173.0 £2.6° B268.1 +28.6° B451.5 +23.17 B436.8 +14.1°
WLM,C B215.2 +1.9¢ B159.6 +1.0¢ B230.9 +19.3¢ €417.2 £3.12 €291.8 +27.8P
WLM;C B198.2 +4.6° B156.1 +1.3¢ B235.2 £25.4° D378.2 +3.5° B388.3 +44.3?

{-potential (mV)

pH
Sample 3 3.5 4 45 5 6 7
WLMoC A1.1 +0.42 B.10.7 +1.0° B.30.1 +£2.0° B.38.6 +1.5¢ B.35.7 +0.8¢ B.37.7 0.7¢% B.36.6 +0.4%
WLM;C A.0.6 +0.6? A7.1+0.7° A.255 +0.7¢ A.33.3 +0.8¢ AB.33.8 +1.7¢ AB_36.3 +0.5¢ A.35.4 +0.7¢
WLM,C A.0.9 +0.17 A.6.6 £0.20 A.25.5 +0.3¢ A.31.3 +0.2¢ AB_34.0 +0.6° A.34.8 +1.4° B.36.4 +0.1f
WLM;C A.0.6 +0.1? A.6.8 +0.3° A.26.1 +0.3¢ A.32.8 +2.0¢ A.32.1 +0.8¢ AB_354 +2 3¢ A.35.0 +0.1¢

Surface hydrophobicity (x<10°)

pH
Sample - n - 45 N n 7
WLM,C A46.6 +0.42 B44.7 +1.32
WLM;C B46.7 +0.82 B44.9 +1.62
WLM,C A48.4 +0.92 A51.8 +£3.32
WLM;C B45.8 +0.32 B46.4 +1.02

The pH was adjusted to final values after DHP treatment at pH 4.5.

The values with different capital-letter superscripts in a same column are significantly different by Duncan’s multiple-range test (p < 0.05).

The values with different small-letter superscripts in a same row are significantly different by Duncan’s multiple-range test (p < 0.05).



Supplementary Table S5. Statistical analysis of Z-average diameter, {-potential, and surface hydrophobicity of particles fabricated by heating WPI/HMP

complexes that were previously treated by DHP treatment at pH 4.5.

Z-average diameter (nm)

pH
Sample - : 4 45 5 6 7
WHMP A391.5 +12.3¢ A481.6 +8.4° A526.7 +6.92 A530.7 +9.42 A519.1 +10.42
WHM;P B347.2 £22.8° B407.5 £26.6° B439.6 £52.6% B468.1 +16.3? B468.0 +10.22
WHMP BC330.9 +18.8¢ €371.0 £17.5° BC3095.8 +32.7° B473.9 +21.1° B447.1 +13.52
WHM;P €305.0 +3.8° €345.2 +£3.7° €358.9 +0.9° B441.9 +16.42 C416.9 +44.42
(-potential (mV)
pH
Sample 3 35 4 45 5 6 7
WHM,P B.2.840.3" A.0.1 #+0.12 B.19.2 +1.8° B.26.3 +0.3¢ A26.4 x1.2¢ A.31.6 +1.4¢ A.31.1 +1.6¢
WHM,P A0.0 0.12 A.0.1 #0.22 A.15.6 +1.3P AB_252 +1.4°¢ A.26.9 +0.7¢ A.32.6 £2.2¢ A.35.0 %524
WHM,P A0.1 +0.52 A0.0 +0.22 AB_17.4 +1.9° A245 +0.3¢ A27.7 £1.0¢ A.325 +1.5¢ A.32.9 +1.4¢
WHM3P A0.1 +0.72 A0.0 +0.12 AB_17.1 +0.7° A24.3 +1.1° A27.8 +£1.0¢ A32.1 +3.3¢ A.32.6 +0.3°
Surface hydrophobicity (<10°)
pH
Sample . - - A5 - - 7
WHM,P B9g.8 423.52 B58.8 +8.72
WHM;P A155.1 +9.8? A77.3 220
WHM,P A160.2 +3.22 A82.9 +1.1°
WHM;P A153.3 +10.42 A75.8 +2.4b

The pH was adjusted to final values after heat treatment at pH 4.5.

The values with different capital-letter superscripts in a same column are significantly different by Duncan’s multiple-range test (p < 0.05).

The values with different small-letter superscripts in a same row are significantly different by Duncan’s multiple-range test (p < 0.05).



Supplementary Table S6. Statistical analysis of Z-average diameter, {-potential, and surface hydrophobicity of particles fabricated by heating WPI/LMP
complexes that were previously treated by DHP treatment at pH 4.5.

Z-average diameter (nm)

pH
Sample - - 4 45 5 6 7
WLMgP A392.8 +9.3¢ A427.1 +£18.3¢ A521.7 +19.2¢ B612.4 +29.1° B673.0 +33.62
WLM;P B252.7 £53.3° B269.9 +26.2° C254.5 +23.8° AQ41.5 +212.12 A1027.1 +£248.12
WLM,P B228.7 +14.0° B250.0 £13.9° BC286.3 +12.8° ABB5(.2 +178.82 ABQ35.7 +£78.72
WLM;P B232.9 +£7.3° B256.6 +20.7° B303.3 £24.2° AB859 8 +108.8? ABT767.4 +£60.72

{-potential (mV)

pH
Sample 3 3.5 4 45 5 6 7
WLMgP AB.2 +2.3° B.20.1 +0.3° B_30.5 +0.7¢ B.35.9 +-0.9¢% A375+1.3° A.32.0 +0.8¢ A.35.2 +0.6¢
WLM;P A.6.5 +0.22 A.19.5 +0.0P A27.6 +1.0° B.35.9 +1.0¢ A.36.3 £2.9¢ A35.7 £2.7¢ A.36.1 +2.5¢
WLM,P A.5.6 +0.8? A.19.6 +0.3P A-26.8 +0.7° AB.34.0 +-0.8¢ A.35.6 +£3.3¢ A345 %219 A.345 274
WLM3P A55+152 A.19.5 +0.3P A27.3+1.0° A.33.0 +1.8¢ A.33.9 +2.7¢ A.35.6 +1.4¢ A.35.0 +1.0¢

Surface hydrophobicity (x<10°)

pH
Sample . - . A5 - - 7
WLMP A175.0 +£8.42 AB79.2 +3.4°
WLM,P A184.2 +18.3° AB76.9 +9.7°
WLMP ~189.3 +£12.5° A85.6 £1.9"
WLM;P ALT7.9 +4.2° B75.0 +0.8°

The pH was adjusted to final values after heat treatment at pH 4.5.

The values with different capital-letter superscripts in a same column are significantly different by Duncan’s multiple-range test (p < 0.05).

The values with different small-letter superscripts in a same row are significantly different by Duncan’s multiple-range test (p < 0.05).



