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Fig.1 Electron microscopic images of potato starch by ferulic acid synergistic toughening treatment
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Table 1 Particle size and whiteness of potato starch by ferulic acid synergistic toughening treatment

% A& D10/pm D50/pm D90/m aEL
PS 15.96 = 0.05° 36.86 + 0.06° 68.96 + 1.18° 95.90 £ 0.01"
H-PS 16.79 = 0.11 37.84 +0.02" 70.66 + 0.27" 96.20 + 0"
H-PS-FA1% 18.29 + 0.08' 41,52 £0.01" 75.21 +0.39¢ 96.28 + 0.03¢
H-PS-FA3% 17.19 = 0.02¢ 41.10 = 0.02° 87.14 +0.16° 97.10 + 0.01°
H-PS-FA6% 16.34 £ 0.10° 38.36 + 0.02° 7226+ 0.23 96.17 £ 0.01°
H-PS-FA10% 16.29 = 0.03" 40.86 + 0.04 89.58 + 0.131 92.88 + 0.03"
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Fig.2 Infrared map of potato starch by ferulic acid

synergistic toughening treatment
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Table 2 Peak ratio of the deconvolved atlas of potato starch by ferulic acid synergistic toughening treatment

A S PS H-PS H-PS-FA1% H-PS-FA3% H-PS-FA6% H-PS-FA10%
1047/1022 1.65 + 0.05° 1.69 £ 0.03¢ 1.24 +0.10° 1.43 £0.02" 1.45 £0.02" 1.46 £ 0.01"
1022/995 0.66 + 0.09 0.66 + 0.02 1.07 £ 0.10° 0.81 +0.01" 0.79 £ 0.02" 0.79 £ 0.02"

TE < AT RO Am 1 AN [ B9 7 ) 2 7 BOdiE 22 [ A7 75 W 35 1k 22 5% (P<0.05) .
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Fig.3 Datinization curve of potato starch by ferulic

acid synergistic toughening treatment
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Fig.4 Static flow curve of potato starch by ferulic acid synergistic toughening treatment
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®3 MBRBHEINLDRERESOREN IS Herschel-Bulkley # 2
Table 3 Herschel Bulkley model for the stable shear properties of potato starch by ferulic

acid synergistic toughening treatment

S K n R?
PS 6.60 + 0.24* 0.78 +£0.01¢ 1.000
H-PS 19.53 = 1.07¢ 0.60 = 0.01" 0.999
H-PS-FA1 % 16.76 £ 0.79° 0.59 £ 0.01* 0.999
H-PS-FA3 % 16.10 + 0.88° 0.61 +0.01" 0.999
H-PS-FA6 % 15.78 + 0.88" 0.59 +£0.01* 0.999
H-PS-FA10% 15.33 £0.57 0.59 +£0.01* 0.999

TE < 17 8 B0 b 1 AN (8] ) 5% B R B8 2 18] 7 7 1 35 1 2% 5% (P<0.05)
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Fig.5 Dynamic rheological diagram of potato starch by ferulic acid synergistic toughening treatment
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Modification of Potato Starch by Ferulic Acid Synergistic Toughening Treatment
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Abstract To investigate the modification effect of ferulic acid (FA) synergistic toughening treatment on potato starch
(PS), the gelatinization and gel properties of modified potato starch were studied by means of electronic scanning elec-
tron microscope, rheometer and Fourier transform infrared spectrometer. The results showed that under the condition of
ferulic acid synergistic toughening, the particle size of FA-PS composite system increased, and when FA was 1%, the

average particle size reached the maximum value of (41.52+0.01) pm. The whiteness increased, and the peak value was
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(97.10+0.01). The peak viscosity, disintegration value and retrogradation value of FA-PS decreased. The viscoelasticity of
FA-PS gel was improved, and the loss tangent (tand) was the lowest when the content of FA was 3%. The toughening
treatment made the gel structure of potato starch compact, and the addition of ferulic acid made the gel pore become u-
niform, which affected the short-range ordered structure of the composite system. Toughening treatment promoted the in-
teraction between potato starch and ferulic acid in the composite system, and could effectively improve the gelatinization
and rheological properties of potato starch.

Keywords starch; ferulic acid; toughness treatment



