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Combined Influence of Citric Acid, Monosaccharide and Potassium Ion on Properties of Soybean Pectin Gel

LIU Junshan, LI Qinghua, ZHU Danshi, WANG Bo, HE Yutang, MA Tao, LIU He*

Bohai University, Jinzhou 121013, China)

Abstract: In this manuscript, the combined effects of one of three monosaccharides (glucose, fructose or sorbitol), citric acid
and potassium ion (at a fixed concentration of 0.2 mol/L) on the transparency, water-holding capacity and gel strength of
soybean hull pectin were studied. Statistical analysis with Design-Expert software showed that polysaccharide concentration
had a significant influence on water-holding capacity, transparency and gel strength. The highest water-holding capacity
and gel strength (98% and 37.74 g, respectively) were observed for 3.00 g/100 mL soybean hull pectin gel with 0.20 mol/L.
potassium ion, 0.75 g/100 mL citric acid and 2.50 g/100 mL sorbitol. Citric acid and soluble solids also had significant
effects on the transparency. Pectin concentration was correlated negatively with the transparency but positively with the
gel strength. Citric acid concentration only affected significantly the gel transparency, while glucose concentration exerted
significant effects on both water-holding capacity and gel strength (P < 0.05) but not on the transparency.
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Table1 Effect of citric acid combined with glucose at different
concentrations on properties of soybean pectin gel

i REZRRERE GRERERE WERRERE BK . RR

ik (g/100 mL) (g/100 mL) (g/100 mL) 1% g
1 3.00 075 250 9% 121 210
2 1,50 0.75 5.00 89 0.97 1201
3 3.00 0.60 5.00 97 133 2200
4 1.50 075 250 87 1.02 1578
5 150 0.60 500 89 1.02 10.60
6 1.50 0.60 250 88 0.99 1141
7 3.00 0.60 250 91 111 2425
8 3.00 075 250 9 121 B9
9 3.00 075 5.00 94 1.10 2259
10 1.50 075 5.00 88 1.01 11.86
1 3.00 0.60 5.00 9% 137 2102
12 1.50 0.60 250 87 1.00 1201
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Table2  Analysis of variance for combinations of citric acid with glucose
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Table3 Effect of citric acid combined with fructose at different
concentrations on properties of soybean pectin gel
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Table 4  Analysis of variance for combinations of citric acid with fructose

flh KESWRRKE  FREGRRE  RERRRE BK L. B

HH (100mL) (¢/100 mL) (g/100 mL) 1% il
1 3.00 075 250 9% 161 3202
2 1.50 075 500 8 137 1490
3 3.00 0.60 500 %5 111 2178
4 1.50 075 250 8 136 1687
5 150 0.60 500 9% 132 1167
6 1.50 0.60 250 8 130 1561
7 3.00 0.60 250 9% 139 2249
8 3.00 075 230 95 163 3%
9 3.00 075 500 9% 16 34
10 150 075 500 8 133 1412
1l 3.00 0.60 500 9% 169 2801
12 1.50 0.60 250 8 127 148
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Table 5 Effect of citric acid combined with sorbitol at different
concentrations on properties of soybean pectin gel

T 54 SRR B AR s
I e
1 300 075 250 98 1.8 3709
2 130 0.75 5.00 92 1.88 18.13
3 300 0.60 500 97 1.89 2881
4 150 075 250 92 1.68 481
5 150 0.60 5.00 91 1.61 2057
6 130 0.60 250 92 159 303
1 300 0.60 250 97 190 3184
§ 300 075 250 97 181 3174
9 300 075 5.00 95 179 3071
10 130 0.75 500 90 171 1792
11 300 0.60 500 9% 1.87 2856
12 150 0.60 250 91 1.58 058
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Table 6  Analysis of variance for combinations of citric acid with sorbitol
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