The Stability Mechanism of Protein
by Heating in Soymilk Processing
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Protein components of supernatants (soluble protein)

Tozan 205 TY Yumeminori Tozan 205 TY Yumeminori
<40 <28 izo <40 <28 <20 <40 <28 <g <4 <28 <20
I T\ |/ | V Vo
I | s 1 |
O v il e e o=
. g e
o -
I [ —p I 1
| T e 1 1
| | | ot
I I \Basic‘/ | |
I ke ! !
- — - —

Non-reducing SDS-PAGE Reducing SDS-PAGE

Disulfide???
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The stability mechanism of protein particle
Protein in raw soymilk
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Glycinin and whey protein correlates with protein particle
p-conglycinin correlates with soluble protein.

The structure of protein particle???

Tozan 205(T), Suzuyutaka(S), Fukuyutaka(F), Yumeminori(Y)
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Protein particle in four soymilks
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B —conglycinin Decrease size Particle surface???

Whey+glycinin Increase size Particle core???
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Protein particle almost contains all protein in soymilk

Mol percentage of subunits in protein particle

PPS PPF PPY

Lipoxygenase 2% 1% 2%

o’ +o 7% 5% 0%
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B-amylase 1% 2% 3%

B 9% 6% 10%

A3 5% 4% 6%
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X 10% 9% 7%

—p Basic 48% 55% 57%

Basic: about 50 molecules

Basic might bind with other protein molecule with 1:1.




The molecular interactions in protein particle
Yumeminori (Y) and Suzuyutaka (S)

Hydrophobic interaction is important for protein aggregation.
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Electrostatic interaction?
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Electrostatic interaction should be also one
important molecular interaction in protein particle.
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Non-reducing SDS-PAGE Reducing:SDS—PAGE

(1)Basic peptides: disulfide and hydrophobic interaction
(2)Basic and Acidic: disulfide
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(3)Acidic binds with Basic also by electrostatic interaction

(4)Acidic:  surface of protein particle
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(5)B-conglycinin binds with Basic by hydrophobic and electrostatic interaction

(6)Some Band a little ’,a exist in the protein particle core, while

some fand most a’,a should exist on the protein particle surface.

Native

protein (1)Shape:sphere
(2)Average size: 100nm
(3)There are water molecules in protein particle
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Molecular interaction: /zydrophobic and electrostatic interaction
10nm The protein components: almost all protein in soymilk
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First: double interactions

Constant particle size

Still hydrophobic

Weak negatively charged surface
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