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Inhibition of Fructose Hygroscopicity by Wheat Gluten and Its Main

Components

WANG Shuangshuang, LI Bin, L1 Jing"
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Abstract: In order to improve the agglomeration and deliquescence of fructose owing to its strong hygroscopicity, the effect of adding
wheat gluten (WG) on the hygroscopic properties of freeze-dried fructose were investigated using characterization methods, including
hygroscopic curves and isotherms, macroscopic morphological analysis, determination of contact angles, and low-field NMR. Subsequently, the
differences in the effects of the two main components of WG, gliadin and glutenin, were compared. The results showed that the addition of WG
considerably reduced the equilibrium moisture content (EMC) of the freeze-dried fructose samples. Under conditions of 25 °C and 75% relative
humidity, the EMCs were 36.33%, 16.00% and 14.61% when the respective mass ratios of fructose to WG were 10:0, 3:7, and 2:8. As the
proportion of WG increased, the degree of agglomeration of the sample decreased, whilst the contact angle increased from 11.3<to 94.8< The
Peleg model accurately described the water adsorption process of the fructose-protein system. The EMC of the sample with the addition of
glutenin was lower, with a smaller amount of agglomeration compared to that of gliadin. Furthermore, the contact angle of glutenin (88.2 was
greater than that of gliadin (64.6. Low-field NMR results showed that glutenin was more effective at reducing the degree of moisture freedom
compared to gliadin. These results demonstrate that WG and its main components have a significant inhibitory effect on the hygroscopicity of
fructose, and that glutenin is more effective compared to gliadin for the inhibition of moisture absorption.
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Model 37 2:8 0:10
BET 0.998 0.999 0.985
GAB 0.999 0.999 0.994

Ferro-Fontan  0.984 0.994 0.970

Simth 0.986 0.987 0.989

Henderson 0960 0.978 0.985

Oswin 0.995 0.983 0.839

Peleg 0.999 0999 0.995

Table 2 Fitting correlation coefficient s (R?) of mathematical

% 3 TEILLAISRE EE AR RS HRER AR (R)

models of Fru-Gli samples withdifferent proportion

Model 37 2:8 0:10
BET 0.998 0.999 0.979
GAB 0.999 0.999 0.990

Ferro-Fontan 0.982 0.989 0.959

Simth 0.991 0.986 0.980

Henderson  0.965 0.965 0.976

Oswin 0.993 0994 0.815

Peleg 0.999 0999 0.992

Table 3 Fitting correlation coefficient s (R of mathematical

HiF BET 3k T HUZK SR, T
e dbFRRE T, XTI T RAK T X R R B AT
B FTULKH RIS ORI Peleg 5 GAB £
R AT SEMEL S TR R LA, S5 R U1K 3~6 fs.

Table 4 Predicted values compared with measured values of samples of Fru:Glu=2:8

Measured
value

GAB

BET

Predicted value Relative error/%

Predicted value Relative error/%

0.75
0.69
0.58
0.43
0.33
0.22
0.11

0.126 6
0.0980
0.0617
0.0393
0.024 2
0.014 7
0.0050

Peleg
Predicted value Relative error/%
0.126 9 0.2370 0.126 7
0.0970 1.0204 0.097 4
0.063 2 24311 0.0635
0.0375 45802 0.036 7
0.025 3 45455 0.024 8
0.0143 27211 0.0147
0.005 4 8.0000 0.006 7

0.0790
0.612 2
29173
6.6158
24793
0.052 4
34.0000

0.126 6
0.097 3
0.063 7
0.036 8
0.024 8
0.0146
0.006 6

0.0215
0.714 3
3.2415
6.3613
24793
0.684 9
32.0000
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Table 5 Predicted values compared with measured values of samples of Fru: Glu=3:7

aw Measured Peleg GAB BET

value  predicted value Relative error/%  Predicted value Relative error/%  Predicted value  Relative error/%
075 0.1481 0.1484 0.202 6 0.1480 0.0675 0.1498 1.1479
069 0.1174 0.116 4 0.8518 01171 0.255 5 0.1151 19591
058 0.0755 0.076 8 17218 0.076 9 18543 00751 0.529 8
043 0.0452 0.0438 3.0973 0.0427 55310 0.0433 42035
033 0.0271 0.028 2 40590 0.0302 114391 0.0291 7.3801
022 0.0157 0.0147 6.369 4 0.0156 0.636 9 0.0172 9.5541
0.11 0.0039 0.0049 256410 0.006 7 71.7949 0.007 7 97.4359

6 RiE FEEREB2:8 HRMSSNMESTUNERE
Table 6 Predicted values compared with measured values of samples of Fru: Gli=2:8

oy Measured Peleg GAB BET

value  predicted value ~Relative error/% Predicted value  Relative error/% Predicted value Relative error/%
075 01252 0.1254 0.159 7 0.1254 0.159 7 0.124 4 0.6390
0.69 0.0978 0.097 2 0.6135 0.097 0 0.8180 0.097 8 0.006 4
0.58 0.0635 0.064 5 15748 0.0650 2.3622 0.066 2 42520
043 0.0416 0.0399 4.086 5 0.0390 6.2500 0.0399 4.0865
033 0.0271 0.028 6 55351 0.028 2 4.0590 0.027 5 1.476 0
022 0.0183 0.0179 21858 0.017 8 27322 0.016 6 9.289 6
0.11 0.0082 0.008 1 1.2195 0.008 7 6.097 6 0.007 7 6.097 6

=7 REE ZEAEL=3:7 HEmSTNESTUNMER R
Table 7 Predicted values compared with measured values of samples of Fru: Gli=3:7

aw Measured Peleg GAB BET

value  predicted value Relative error/%  Predicted value Relative error/%  Predicted value  Relative error/%
075 0.1548 0.1554 0.3876 0.1555 0.452 2 0.1573 16150
069 01242 0.1228 11272 01223 15298 0.1201 33011
0.58 0.0777 0.0791 1.8018 0.0795 2.2642 0.0777 0.0145
043 0.0441 0.0430 24943 0.043 6 1.1338 0.0443 0.4535
0.33 0.0270 0.028 1 40741 0.0280 3.7037 0.0297 10.0000
022 0.0176 0.016 3 7.386 4 0.0156 11.363 6 0.0174 1.136 4
0.11 0.0063 0.007 1 12.698 4 0.006 6 47619 0.007 8 23.8095
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