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Effects of Succinylation and Partial Proteolysis of Soybean Protein Isolates
on Functional Properties and Protein-Protein Interaction

Jee-Won Lee and Jung-Uk Ha

Dept. of Food Engineering, Kyungnam University, Masan, 630—701, Korvea

Abstract

Soybean protein isolates were acylated with succinic anhydride and partially hydrolyzed with
trypsin. Chemical modification decreased protein contents of samples and, in amino acid com-
position, tyrosine was increased comparatively. And lysine was increased remarkably by partial
proteolysis. Succinylation and trypsin treatment increased the aqueous solubility and shifted
the isoelectric potint that showed high pH-dependence of protein solubility. Protein solubility
was influenced by salt concentration such as NaCl, CaCl,, NaNO; and NaH,PQO,. Chemical
modification increased the absorption of oil and water, emulsification properties and foam
capacity, but decreased foam stability, ultraviolet absorbance and bulk density. Protein-protein
interaction between soybean protein isolates and beef protein increased the emulsifying activity,
emulsifying activity index and foaming properties, but it didn’t have any influence on emulsion

stability.
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Analysis condition :
Column ; Dual column
3mm X 2m Stainless steel
Column 1

Liquid phase: 1% NPGS+05%
SE 30+05% OV—17

Supporting material ; Chromosorb
P HP 100/120 mesh

G C: Hitachi 163 model

Flow rate of carrier gas: N, 75m¢
/min

H, 5 1.5kg/cri

Air 5 1kg/en

Temperature  programming 3 2C/

min
Initial temperature ; 85C
Final temperature ; 230C
Column 2

Liquid phase ;s 34% OV—17+3.0
% SE 30

Supporting material ; Chromosorb
W HP 100/120 mesh

GC : Hitachi 163 model

Flow rate of carrier gas : N, 60m{
/min

H, ; 1.5kg/cmi

Air 5 1kg/cr

Temperature programing ; 5C/min

Initial temperature ; 85C
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Final temperature ; 275C
Detector ; FID

Detector temperature ; 260C
Injection port temperature : 245C
Attenuation 5 1024

Range 5 10
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Table 1. Protein content of samples

Soybean protein isolates Protein content” (%)

Unmodified 76.21
SA 20 62.94
SA 50 41.71
Trypsin treated 68.75

a) Values are the average of three determinations.
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Table 2. Amino acid content of unmodified and modified soybean protein isolates

Succinylated %

Amino acid* Unmodified : Trypsin treated
20 50
Tyrosine 6.4 219 9.0 3.6
Alanine 4.0 45 40 35
Valine 39 39 37 34
Threonine 33 3.6 3.0 2.9
Isoleucine 45 3.7 4.0 4.1
Glycine 37 3.0 36 34
Leucine 9.2 7.1 7.8 6.8
Serine 5.7 4.0 3.6 49
Proline 6.5 43 6.0 58
Aspartic acid 14.6 10.7 139 13.3
Phenylalanine 55 4.0 51 4.3
Glutamic acid 24.6 19.0 27.0 229
Lysine 9.1 10.3 9.3 21.1
* Tryptophan and arginine were not analysed.
Values are the average of at least three determinations.
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Table 3. Effect of salt concentration on protein solubility of unmodified and modified soybean protein

isolates
Absorbance*
Salt Concentration(M)
Unmodified SA 20 SA 50 Trypsin treated
NaCl 0.05 0.012 0.646 0.255 0.373
0.5 0.174 0.491 0.266 0.338
CaCl, 0.05 0.079 0.524 0.187 0.074
0.5 0.036 0.186 0.085 0.217
NaNO; 0.05 0.011 0.594 0.252 0.268
0.5 0.188 0.456 0.234 0.265
NaH,PO, 0.05 0.027 0.564 0.250 0.420
0.5 0.188 0.121 0.257 0.381

* Absorbance values are the average of the duplicate determinations at 540nm.
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Table 4. Effect of chemical modification on emulsifying activity index(EA})

*M geagol ZA 71
Aoz Rolt, 7%

Soybean protein isolates

Emulsifying activity index”

Unheated Heated
Unmodified 0.50 0.23
SA 20 347 0.68
SA 50 5.87 0.85
Trypsin treated 3.36 0.76

* Values are the average of at least three determinations.

Table 5. Foaming properties of unmodified and modified soybean protein isolates®

Soybean protein isolates Foam capacity( % )™ Foam stability( % )"
Unmodified 53+ 2 78+ 2
SA 20 60+ 3 62+ 2
SA 50 80+ 3 60+ 3
Trypsin treated 97+ 6 46+ 2

a) Average of duplicate determinations+ S. D.
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Table 6. Absorption of water and fat by unmodified and modified soybean protein isolates”

Soybean protein isolates

Water Fat
(mé/g sample)

(m¢/g sample)

Unmodified 4.82+0.03 543+ 0.06
SA 20 6.96+ 0.01 6.24+ 0.01
SA 50 7.24+ 0.06 7.54+0.03
Trypsin treated 7.05+ 0.03 6.12+ 0.04

a) Average of duplicate determinations+ S. D.
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Table 7. Bulk density of unmodified and modified soybean protein isolates
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Soybean protein isolates Bulk density (g/mé)
Unmodified 0.92+ 0.02
SA 20 0.63+ 0.01
SA 50 0.58+ 0.02
Trypsin treated 0.73+ 0.03

Table 8. Ultraviolet absorbance of unmodified and modified soybean protein isolates at 280nm

Soybean protein isolates UV absorbance
Unmodified 0.932
SA 20 0.813
SA 50 0.762
Trypsin treated 0.865

Table 9. Effect of protein-protein interaction between soybean protein isolates and meat protein on emulsifi-

cation properties

Ratio soybean protein . meat protein

Emulsification property Protein
0100 20 80 40 : 60 60 . 40 30 .20 100 . 0
EA(%) Unmodified 69 72 74 71 74 75
SA 20 69 74 78 82 79 79
SA 50 69 76 82 87 84 83
Trypsin treated 69 74 76 85 83 82
ES(%) Unmodified 64 67 65 66 64 65
SA 20 64 69 68 67 66 68
SA 50 64 64 64 66 65 65
Trypsin treated 64 59 62 63 60 60
A= ZFHASS b Aol
RN BRTO| Wal ChE - Gl E ALS AR ol8h HEt
wald A 280nmol o) FHEE vl g A Rel i SR Ae A H)
S5 Table 87 #th, 2ol 3L T7He g2 Tt s wW fed 2 Fatg Al
T2 tyrosine® ©|£#E wbgste Aoz v X3z 9 32 Table 99 Ve nhe} 3ol £-4
9] tyrosine®] FAZWA =&EHASE on Fated e S date] Ete) o3 ohi %
sk webd EgAdeA FHE ot WA bRs 239 uelnd, WasA g gy
ShA] ekgko vk, & Al slol] o8] E4 57} vhA Wz BEEe 2 owEg HolA g vhdd
daE A 27060 R ek Bl 7] Eo) wAldsl W gl oM E °L¥‘f—'ﬂ R
SAlE37E A el agueous phase® of Hz &gl AsAH &S VUEEE & F
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S A EFAPNA FIBAHS T3y o 71EAHL F38Y 2 FSFEAF [
St & Aol HolX FtriE Bk thh AR 2 i F7hE Qo 53] SA509] %7t

OE Ao, fatgde EHEY & Gt 2 FUHAHE R FUAG. NEMAHLLE
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Table 10. Effect of protein-protein interaction between soybean protein isolates and meat protein on emul-

sifying activity index

Ratio soybean protein ! meat protein

Protein
0:100 20 : 80 40 : 60 60 : 40 80:20 100:0
Unmodified 1.8 1.55 159 1.54 1.62, 1.64
SA 20 1.8 3.14 2.29 4.24 5.32 546
SA 50 18 3.20 3.60 4.80 5.10 513
Trypsin treated 18 2.76 2.93 3.16 438 427

Table 11. Effect of protein-protein interaction between soybean protein isolates and meat protein on foam-

ing capacity and foam stability

Ratio soybean protein : meat protein

Foaming property Protein
0:100 20 1 80 40 : 60 60 : 40 80 :20 100: 0
EC(%) Unmodified 65 67 69 68 71 68
SA 20 65 78 79 82 86 81
SA 50 65 79 82 84 87 86
Trypsin treated 65 70 76 78 79 75
FS(%) Unmodified 71 62 67 69 68 76
SA 20 71 61 63 65 67 64
SA 50 71 66 65 64 66 62

Trypsin treated 71 66 61 63 64 62
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