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Abstract:  Researching and developing dough with high dietary fiber, high protein, and low glycemic index, along
with corresponding staple foods, is of significant importance in meeting dietary requirements and maintaining good
health. This study utilized psyllium husk powder and unrinsed surimi to replace starch and protein in traditional
doughs, resulting in a novel imitation dough. The static rheological test showed that the thixotropy of all samples
increased with the additional level of psyllium husk powder, and the fluidity, stiffness, and resilience of all samples
gradually weakened. Interaction analysis confirmed weak bonds, such as hydrogen bonds, between surimi and

polysaccharide molecules in psyllium husk powder. The addition of 6% (w/w) psyllium husk powder resulted in the
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weakest interaction between protein and polysaccharide. During the heating process of the dough, all samples formed
a good gel, and the presence of protein significantly increased the dissolution temperature of psyllium husk powder.
Further gel analysis revealed that the addition of 6% (w/w) psyllium husk powder resulted in the best gel strength,
reaching 4305.74 g/mm, and the tensile property was also the best. Microstructure analysis showed that the sample
had a regular structure and fine pores, indicating the formation of a protein/polysaccharide interpenetrating gel
network. Overall, psyllium husk powder and unrinsed mackerel surimi can be used to prepare high-quality dough,

with the best quality achieved at a psyllium husk powder addition of 6% (W/w), making it highly applicable.
Keywords: Psyllium husk powder; Unrinsed sumiri; Dough; Rheological properties; Gel properties
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Fig.1 Steady shear curve of the imitation doughs

* 1 BHEE K Herschel - Bulkley #4281 fli 235 {4

Tab. 1 Herschel - Bulkley fitting parameters and thixotropy values of the imitation doughs

LA

70 (Pa) K (Pas®) n R? D, (s'Pas)
[iiEi]
SPO — — — — 28.11+2.768
SP2 160.26+12.094 305.374+25.36F 0.33+0.05¢ 0.991 1927.26+154.47¢
SP4 218.72+8.74¢ 648.43+14.79¢ 0.49+0.08% 0.997 3466.49+251.43¢
SP6 222.73+6.56° 1288.70+6.134 0.51+0.052 0.999 4614.70+308.254
SP8 230.51+£6.31¢ 1838.19+2.83¢ 0.48+0.04% 0.998 5575.96+360.22¢
SP10 255.45+7.70° 2975.39+4.63b 0.45+0.03% 0.998 8199.15+190.90°
SP12  297.77+£10.31*  4065.90+11.192 0.39+0.01 0.997 10091.08+685.232
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Fig.2 Hysteresis loops of the imitation doughs
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LE)) G G"

izl K (Pas™) n R? K (Pas™) n R?

SPO 363.74 £ 65.86¢ 0.2340.01¢4 0.989 319.51£12.19¢ 0.1240.00% 0.955
SP2 8.681+1.97¢ 0.5540.06° 0.989 19.504+10.29¢ 0.2540.01% 0.972
SP4 16.51+3.05¢ 0.5940.03° 0.989 91.20+3.68¢ 0.2640.02%° 0.992
SP6 37.254+3.88¢ 0.71£0.07° 0.985 125.76 £2.60¢ 0.3140.15° 0.996
SP8 865.914106.69° 0.26£0.01¢ 0.997 973.60423.85¢ 0.1610.012% 0.967
SP10 1201.1£180.83° 0.2140.00¢ 0.994 1469.7 £ 196.60° 0.1240.00% 0.990
SP12  1751.65%221.76 0.1640.01¢ 0.994 2280.94321.00* 0.1010.04¢ 0.991
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Fig.4 Creep response curve of the imitation doughs

# 3 BHE G E AR A SR



Table 3 Creep response test fitting parameters of the imitation doughs

[E0) IR B mE=112e

M@ <104 Jax104 2 nox10* Jranx1072 Jox10 Jwx 1074 )

SPO  3.53+0.11*  11.5+0.42*  16.80+1.20° 14.41£1.21° 28.87+0.70*  2.04+0.03* 6.18+0.14°  11.64+0.29%
SP2  2.38+0.09®  6.42+£0.44>  13.25£3.94*  26.15+6.55"  20.52+0.15° 1.56+0.03°  5.26+£0.22%  12.70+0.89°
SP4 2294035  6.64+0.18"  9.96+4.41* 29.32+4.09% 16.39+0.21¢ 1.61+0.23° 5.71+1.102 12.83+0.672
SP6 1.77£0.16°  6.65£0.22>  9.56+5.03*  36.30+13.11**  16.16+0.22¢ 1.19+0.03¢  4.55+0.23%  12.754£1.222
SP8 1.6£0.08¢  527+0.40° 16.50£0.07*°  25.86+0.33% 15330309 1.04+0.03%¢  3.61+£0.07°¢  10.92+0.06*
SP10  1.2+£0.02%  4.38+0.75° 18.71%4.17*  29.42+6.45% 12.10£0.25¢  0.84+0.0469  2.76+0.18% 9.95+0.80°

SP12  0.99+£0.07¢ 3.86+0.34¢  15.30+4.69°  46.48+15.76° 9.46+0.15° 0.61+0.05¢ 2.21+0.08¢  11.16+1.93®
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Fig.5 Relative elastic and sticky portion of maximum creep flexibility of the imitation doughs during the recovery phase
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Fig. 6 Dynamic temperature scanning curve of the imitation doughs
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Fig.7 Gel strength and tensile properties of the imitation doughs
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