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Abstract: The gelatinization, rheological and gel properties of the starch mixtures obtained through mixing wheat starch
with potato starch or pea starch in different proportions were studied. The results show that the gelatinization characteristic
parameters such as the peak viscosity of wheat starch (2 430.50 Pa-s) were lower than those of potato starch (9 001.02 Pa-s)
and pea starch (2 644.50 Pa-s), whereas, the gelatinization temperature of wheat starch (90.70 “C ) was higher than those of
potato starch (67.05 ‘C ) and pea starch (73.95 “C ). The gelatinization characteristic values of the two mixed starch systems
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varied between the values of the wheat starch and potato starch, and those of the wheat starch and pea starch. Parameters such

as the texture of the gel and the state of water molecules exhibited similar characteristics. The moduli of wheat starch

(G', 4 770.85 Pa; G", 453.80 Pa) were higher than those of potato starch (G’, 1 392.46 Pa; G", 175.65 Pa) and pea starch

(G', 3 256.89 Pa; G", 275.36 Pa). The storage modulus and loss modulus of the two mixed starch systems varied between the

values of wheat starch- potato starch and wheat starch-pea starch. The enthalpy values of potato starch (7.84 J/g) and pea

starch (8.18 J/g) were lower than that of wheat starch (13.06 J/g), with the enthalpy values of wheat starch-potato starch and wheat

starch-pea starch being reduced. In summary, mixing wheat starch with potato starch or pea starch could change the properties of

the mixed starch to different extents, which can provide a certain theoretical basis for the natural modification of starch.
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Table 1 Gelatinization characteristics of mixed starch of wheat and potato and mixed starch of wheat and pea in different proportions

o A Fh

RAREE A RRAE

RAFEE = A E MEAEBF ) /h B /C

WS100PSO 2 430.50 +68.59° 1861.05+21.92° 546.50 + 8.68°

WS75PS25 3 540.03 £24.04° 3053.50 +£23.91" 597.03 +9.59°

273556 +102.53° 874.53+8.61° 6.98+0.23" 90.70 £ 0.57°

4100.53 +83.43" 1099.05%61.52° 6.58 £0.28" 70.98 +0.035"

WS50PS50 4 710.05 +67.88° 3 032.50+9.19" 1677.52£58.69° 4 169.52 +74.24* 1137.60 + 65.05° 4.95 +0.04°

WS25PS75 7019.16 £42.90° 3 335.08 +84.85° 371251 +38.53" 4 175.57 + 177.48" 1 152.03 + 62.93" 3.95+0.14°

WSOPS100 9 001.02 +45.25° 2 128.07 + 107.38" 6873.06 + 102.81° 3 750.06 + 166.88" 1622.15+96.51° 3.29 +0.05

68.20 £ 1.13°
67.03 £1.13°

67.05+0.07°

WS100WDO 2 430.50 + 68.59"
WS75WD25 2 408.05 *31.11™ 2 028.07 * 60.81°
WS50WDS50 2 385.50 +27.58" 1913.50 +21.92%
WS25WD5 2 321.50 +£21.92°

WSO0PS100 2 644.50 £30.41°

1861.50 +21.92°

1 896.53 £28.99"™

1 984.56 + 44.55"

546.50 + 8.69"
353.53 +7.78"
472.02 % 5.66°
414.50 +7.78

644.53 £7.78"

273557 +102.53°
3220.32 +72.12°
3790.52 +40.31°
3548.34 +4525

3931.56+51.62°

874.63 + 8.61°
1199.57 = 1.41°
1 877.26 £ 18.38"

1 645.28 £25.46"

6.98 £0.05° 90.70 +0.57"
6.49 £0.04> 81.22+0.33"
5.82£0.05° 75.43 £ 1.59°

5.11+0.11" 76.15+0.78°

1929.37+£32.53" 4.66+0.09° 73.95 +0.49°
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Table 2 Thermal characteristics of mixed starch of wheat and potato and mixed starch of wheat and pea in different proportions

& AHEIB L T,/ °C AHIR T,/ C Yk T/C B AH/I/g)
WS100PS0O 53.51+0.03 62.07 +0.11° 69.43 +0.16° 13.06 +0.02°
WS75PS25 53.82+0.06° 63.05+0.13* 73.07 +0.21° 11.97 +£0.05¢
WS50PS50 53.970.14° 64.94 = 0.09° 73.12£0.21° 11.85+0.08°
WS25PS75 56.02 +0.05° 64.96 0.12° 73.15+£0.23° 9.28 +0.13"
WSO0PS100 56.850.16° 6523 £0.15° 74.51 £0.24" 7.84+0.19"

----- WSIOOWDO“ 5351+ 0.031’" 62.07 + o.11b" 69.43 + 0.16"“ 13.06 + o.oz"mm
WS75WD25 5223 +0.06° 62.52 +0.15° 73.22+0.26° 10.93 0.06"
WS50WD50 5328 +0.11° 62.57 +0.24° 75.57+0.16® 10.77 £0.13"
WS25WD75 5529 £0.07° 65.45*0.16° 79.73 £0.28° 9.95+0.12%
WSOWD100 56.62 +0.08" 68.37+0.14° 80.96 +0.23" 8.18 +0.12°
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Fig.2 Frequency sweep curves of mixed starch of wheat and potato and mixed starch of wheat and pea in different proportions
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Table 3 Gel texture parameters of mixed starch of wheat and potato and mixed starch of wheat and pea in different proportions

A o R JE L MR il & YE
WS100PS0O 9521 £1.29° 0.45 +0.04° 0.45+0.04° 42.88+3.19°
WS75PS25 310.16 +7.64" 0.91+0.01° 0.48 £ 0.05" 173.35 + 8.44"
WS50PS50 384.75 + 8.98° 0.96 + 0.04° 0.53 +0.02° 208.35 +9.50"
WS25PS75 434.16 +9.58" 0.99 +0.01° 0.78 +0.03" 237.18 +7.16"
WSOPS100 342.25 +7.55" 0.98 +0.01° 0.82 +0.02" 280.44 +10.10™

WS100WDO 95.21 + 1.29° 0.45 + 0.04° 0.45 + 0.04° 42.88+3.19"
WS75WD25 399.79 + 8.29% 0.91 % 0.04° 0.32£0.07" 129.03 £9.76®
WS50WD50 622.27 £9.47" 0.91 £ 0.06" 0.38 = 0.04" 111.69 + 8.47%
WS25WD75 734.28 £9.88" 0.90 = 0.06" 0.30 = 0.02" 223.57 £10.15®
WSOWD100 1430.55 +7.54° 1.64 £0.26° 0.24 +0.05" 285.75+9.52"

®4 FERLGINESSHRERAGTEN. NESH

Table 4 The relative content of water molecules in different states of mixed starch gel of wheat and potato and mixed starch gel of

=3 A
SR =9

wheat and pea in different proportions

MERAEREKS FHENESE

# oo

TZ]

T22

Ty

AZI

AZZ

Ass

WS100PSO
WS75PS25
WSS50PS50
WS25PS75
WSO0PS100

0.52%0.01°
0.61 +0.05"
0.72 £ 0.06"
1.37 0.04°
1.59 +0.06"

11.34+0.55°
13.94 +0.35°
34.37 +0.85"
3248 +0.17"
40.72 £0.57°

259.69 * 8.56°
371.71 +15.78°
548.56 £ 13.15"
622.95 +13.61°
693.63 * 15.40°"

5.08 £0.06°

2.17+0.07°

3.99 £0.05" 2.76 £0.07"

4.25+0.06 2.94 £0.03"
2.96 £0.09™ 2.74 £0.07"

1.93 £0.05°

2.83+0.03"

92.36 * 0.42°
92.69 * 0.43*
93.42 +0.46"
94.55 +0.48%
94.91 +0.45°

WS100WDO 0.46 *0.02°

WS75WD25

0.95+0.02°

WS50WD50 0.72 +0.03"

WS25WD75

0.43+0.01°

WSOWD100 0.46 +0.03"

9.25 +0.88"

14.24 +0.56"
15.37 +0.78%
17.34 +0.58"
20.44+0.21°

290.03 + 13.07°
314.46 + 15.36°
314.46 + 12.36°
461.67 £9.02°
529.77 + 17.93

4.64 £0.03°
4.05 £ 0.06"
4.04£0.09°
4.37+0.05°
3.50+0.02°

233 +0.06"
2.46 +0.04°
2.35%0.06"
1.80 = 0.08"
1.76 +0.09°

9337 £0.45°
93.48 +(.22°
93.37+0.47
92.66 * 0.66°
81.62 %0.56"
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