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Effects of different ions on the structure and functionality of walnut protein
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Abstract:In order to effectively improve the utilization rate of walnut protein and expand its application
range in the field of food, walnut protein was modified by anions ( Cl~, PO, , S,0:”, HCO; ) and
cations ( Na*, K", Mg’*, Ca’"), and the structure and functionality of the modified walnut protein
were studied. The results showed that the anions PO, , HCO,; and cations Na*, Mg’* could increase
the sulthydryl content of walnut protein. Except C1~ and K* , the content of disulfide bonds in walnut
protein treated with other six ions decreased, among which HCO; treated samples decreased the most.
Eight ions had no effect on the subunit composition of walnut protein. The Cl~, PO, Na* and Ca’"
improved the stability of walnut protein conformation, while HCO, made the tightness of walnut protein
worse. The effects of different ions on the solubility of walnut protein were different. The ions improved

the emulsifying property and emulsion stability of walnut protein. The emulsifying property of walnut

protein treated with anion PO increased 2. 52
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fold, while the emulsion stability of walnut protein
treated with cation Na® increased by 46. 22
percentage points. The anion S,0;” and cation
Mg>* had the greatest effect on the foaming
property of walnut protein, while the foam
stability of walnut protein treated with Na™ was

the best. The walnut protein treated with PO; "
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had the highest water holding capacity and oil absorption capacity. In general, the emulsifying property,

emulsion stability, foaming property and foam stability of walnut protein treated with Na* and Mg’* are

relatively better.
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Table 1 Basic components of walnut meal and
walnut protein %

FE B Koy i il
BbbR  38.91+0.07* 5.71£0.05" 4.85+0.38" 2.72 +0.08"
BtkEE 64.75+0.16" 2.33+0.03" 4.05+0.24" 1.80 0.12°

F:RFIAFE TR R EA B EZ S (p <0.05), T
Note : Different letters in the same column indicate significant
differences(p <0.05). The same below

HI 1 AL, ST EE , Rk s B Y
RIINZE 64.75% , Ko & /D 2 2.33% , Ky
HIEE4.05% RS EEE 1.80%

/é\
/é\
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Fig.1 Sulfhydryl and disulfide bond contents of

different ions modified walnut protein
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Note: M. Marker; 1. Control group; 2. Cl™; 3. PO. ;
4.8,077;5. HCO; ; 6.Na*; 7.K"; 8. Mg**; 9. Ca**
2 AEEBEFHEZEEAR SDS - PAGE Eif
Fig.2 SDS - PAGE patterns of different

ions modified walnut protein

2.2.3 TREEE
ANV TR E R R 1 R R AR 2.

R2 AEABFHEZREAN_REMEE
Table 2 Secondary structure content of different
ions modified walnut protein %
BT o - Wi B-E B - Hefh T
XTHRAL 15,23 £0.30" 25.14 +1.88" 34.44 £2.33° 25.19 £0.22¢
cl- 18.38 £0.46° 42.16+1.36" 27.28+2.17° 12.18 +0.13"
PO}™  37.06+0.77" 18.85+1.41° 23.47+1.03" 20.62 0. 14°¢
$,037  1.350.05" 37.83+1.15° 29.01 +1.51° 31.81£0.16"
HCO;  19.22+0.80" 12.23+1.16* 50.27 +2.05" 18.28 +0.18"
Na*  17.50£0.63° 43.14+1.08% 14.29+1.60* 25.07 +0.25*
K* 25.27 +0.645 14.38 £0.43" 58.28 £2.79%  2.07 £0.08"
Mg®*  13.3120.68° 26.88+1.21" 35.64+2.47° 24.17 £0.13
Ca™* 8.46£0.40" 39.78 +1.00° 33.94+1.39" 17.82+0.17°
FH 2% 2 AT, AR T X RR AL, ASTR] B8 A% B
HHM R R T AR, X IR

PREE ) R a5k h B - B A e, RO TG
MG B -8, o - I8¢ & &k, C17 (HCO; |
PO}~ K" Na® MelEE , Bk aE (10 o — 187 & & 1
T, b PO BPESG o — MRS RN Z (p <
0.05) , BN T 143.33% , EHI% B T e fs 4 i 2 1
FRAGZE IR ETE ™ T S,057 Mk o — W2 A
T B3 (p <0.05) . SXFHR4IAH L, PO Mg
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Fig.3 Effect of NaCl concentration on solubility of

different ions modified walnut protein

Hi/& 3 TR0, B NaCl ¥R BE 88, A —F & 1
PR RZ B 2 1 BV i 2 S B R JS T R A e
4 NaCl ¥ &2 2k O INF, Xof BRCZH B ik 32 O o, 3K )
46. 91% , &5 B HAZ MG AR 1 0 T8 Ak 2 240 P e A1, G
H K MR AR B VA R B SR, R 9. 17 % 0 2
NaCl &£y 0. 1 mol/L i, Ca®* BiCHEAZ A AR 111 5
BEf R A 25% FeA 324 NaCl #2202 mol/L
i, POL ™ B A% Ak 2R 1 PRI A B e K (23.17% )
Na "B #6235 B3 09 38 8 )2 e/ (11.38% ) 5 24
NaCl ¥ J& 4y 0. 8 mol/L I, B &g 5~ C1™ 2 MEAZ Bk
A RIE T ok HCO, B BRER M A8/ s i
24 NaCl #¢ &4 0.4 mol/L A1 1.0 mol/L B}, 4% 2H #%
PR R R 22 BB AN R 45 |, NaCl 5[] 851
SO SE R A Bk 2 7 03 A B A, R B K
“ERBTTALN, SR B T 5K T EAER, S 80
B 157K 0 [ A BLAE P AR X s, 8 B B o1
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Fig.4 Effect of pH on solubility of different

ions modified walnut protein
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Fig.5 Emulsification and emulsion stability of

different ions modified walnut protein
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Fig.6 Foaming and foam stability of different ions modified walnut protein
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Fig.7 Water holding capacity and oil absorption

capacity of different ions modified walnut protein
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