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Study on Properties of Complex Gel of Low-methoxyl Pectin and Whey Protein Isolate
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Abstract: The effects of pH value and concentrations of sodium chloride and calcium chloride on the properties of complex
gel system of low-methoxyl pectin and whey protein isolate (WPI) such as gel hardness and water holding capacity (WHC) were
investigated. Through response surface analysis, it was found that pH value and concentrations of sodium chloride and calcium
chloride significantly affected the molecular structure of WPI and the interaction between protein and polysaccharide. Moreover,
the regression equations on response values were obtained and the optimal pH value and concentrations of sodium chloride and
calcium chloride for complex gel were confirmed as 6, 0.2 mol/L and 10 mmol/L, respectively. Under this condition, the obtained
gel hardness was about 200 g and the WHC was about 75%.
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Table 1 Factors and levels for response surface analysis (RSA)
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Table 2 Design and results of RSA

{EoRs pH NaCl(mol/L)  CaCl(mmol/L)  ##iE(g) WHC
1 0(7) -1(0) -1(0) 31.85 053
2 0 -1 1(10) 91.56  0.65
3 0 1(0.4) -1 4347 054
4 0 1 1 16457  0.62
5 -1(6) 0(0.2) -1 2040 051
6 -1 0 1 19521  0.74
7 1(8) 0 -1 1721 0.36
8 1 0 1 123.09 0.57
9 -1 -1 0(5) 58.42  0.74
10 -1 1 0 11661  0.58
1 1 -1 0 48.14  0.48
12 1 1 0 88.19 053
13 0 0 0 14510 0.56
14 0 0 0 133.77 0.58
15 0 0 0 13252  0.56
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Fig.1 Response surface and contour plots for effects of pH value
and concentration of NaCl on complex gel hardness
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Table 3 Analysis of variance of RSA results
WNAE 7RI HdE TR YR FfH Pr>F
BRI <> 9 41863 0.9768 23.38  0.0014
I ** 3 32428 0.8656 35.23  0.0009
Xi* 1 162478501  1624.78501 33.83 0.0283
X2* 1  4180.17961  4180.17961 87.03 0.0113
Xa** 1 26622.78125 26622.78125 554.28 0.0018
TR * 3 7222 0.0462 7.85 0.0245
iR ACHIN 3 2212 0.0650 240 0.1835
XXz 1 82.26490 82.26490 1.71  0.3208
XiXs* 1 1187.83623  1187.83623 24.73 0.0381
XoXs* 1 942.18303 94218303  19.62 0.0474
JRANT 3 1438 479 9.98  0.0924
gliiR % 2 96 48 - -
PRI 5 1534 306.8 - -
BRI > 9 149817 0.9458 9.69 0.0111
PRI <> 3 113556 0.7169 22.04 0.0026
Xi** 1 0.04961250  0.04961250 372.09 0.0027
X2 1 0.00211250  0.00211250 15.84 0.0577
Xa** 1 0.05120000  0.05120000 384.00 0.0026
TR 3 11331 0.0715 2.20 0.2063
Rk AR E I 3 24931 0.1574 484 0.0611
XiXe* 1 0.01102500  0.01102500 82.69 0.0119
X1Xs 1 0.00010000  0.00010000 0.75 0.4778
XoXs 1 0.00040000  0.00040000 3.00 0.2254
AT 3 8277.023125 2759.007708 17.89 0.0534
4Rz 2 308443785  154.221893 - -
PRI 5 8585.466910  1717.093382 - -
W «. ZREE, p<0.05; «x. ZFWEE, p<0.01.
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Fig.2 Response surface and contour plots for effects of pH value

and concentration of CaCl. on complex gel hardness
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Fig.3 Response surface and contour plots for effects of concentra-
tion of NaCl and CaCl: on gel hardness
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Fig.4 Response surface and contour plots for effects of pH value and
concentration of NaCl on water hoding capability of complex gel
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Fig.5 Response surface and contour plots for effects of pH value and
concentration of CaCl. on water holding capability of complex gel
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Table 4 Gelation properties of individual pectin and whey protein

K45 b3 g FLiHEA
fif%(g) 85.04 + 6.34 21.07 £2.39
FE7KBE T (%) 95.43 + 3.23 43.78 + 2.87
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