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Flow chart of the preparation of foxtail millet protein fractions and partial deproteinized samples at different levels
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Fig.2 The microstructure of different deproteinized residues in foxtail millet flour
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Fig.3 ATR-FTIR spectra of different deproteinized residues in foxtail millet flour (a)
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Table 1 The effects of protein fractions on transverse relaxation time T,, Ty, T, and peak area ratio

of foxtail millet paste

5 % AR T,/ms T,,/ms T,/ms Ayl% A%
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Fig.4 Changes in the pasting properties of foxtail millet flour before and after the removal of different protein fractions
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Table 2 The pasting properties of protein fraction—starch blends

PV/cP TV/cP BV/cP FV/cP SB/cP TTPV/min PT/C
DR LA S 3302.33+ 197833+ 132400+ 381200+ 1833.67x 540+0.01" 77.70 £0.05°
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S+2%E & A 325867+ 193933+ 131933+ 3841.00x 1901.67+ 533+0.06 77.65+0.05
4474 42.67* 11.93 42.00° 19.66°
S+H2% %% & 321267+ 1904.00+ 1308.67+ 374633+ 184233+ 543+0.02"° 77.72+0.03"
23.63* 6.56" 29.69" 23.46" 28.04"
S+2%8% 5k a 3631.33+ 193033+ 1701.00+ 3987.67+ 205733+ 5.54+0.01' 78.45=x0.04
71.91° 22.68" 53.51° 14.507 15.50"
S+2%%-% & 3305.67+ 199833+ 1307.67+ 3759.00+ 1761.00x 542+0.03* 77.72+0.06°
25.11° 13.08¢ 30.60" 33.72* 43.51°
S+4% 8 5 & A 378733+ 190133+ 1886.00+ 3990.67+ 2089.33x 557+0.04° 79.03+0.18"
18.15¢ 26.35° 8.66! 54.24¢ 28.10¢
S+4% 5% & 3202.67+ 199933+ 120333+ 371833+ 171900+ 549+0.02° 77.90 +0.05"
65.58* 20.21¢ 62.01* 29.50° 45.74*

2 [F— PR NG R R A7 4 3 1 2% 5% (P<0.05)
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Effects of Different Protein Fractions of Foxtail Millet on the Pasting Properties of Starch
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Abstract Four protein fractions of foxtail millet were gradually removed from the whole flour system according to their
solubility, and the changes in the structure and pasting properties of the residues were investigated by scanning electron
microscopy (SEM), low—field nuclear magnetic resonance (LF-NMR), Fourier infrared spectroscopy and rapid viscosity
analyzer (RVA). The protein fraction—starch blends were also constructed for reverse validation. Overall, prolamin greatly
affected the pasting properties of starch, followed by glutelin, while albumin and globulin showed less impact on it. SEM
results showed that prolamin did not connect or encapsulate the starch granules, suggesting that it did not constitute a
physical barrier to the pasting of starch; while, glutelin tightly surrounded and connected the starch granules. Combining
the results of RVA and LF-NMR, as well as the characteristics of protein fractions, it was believed that prolamin in-
duced a hydrophobic effect which further increased the mobility of water molecules, thus promoting the water absorption,
swelling and pasting properties of starch. However, glutelin decreased the peak viscosity and breakdown value, and in-
creased the pasting time of starch, indicating that it had a limiting effect on starch pasting.

Keywords foxtail millet; protein fractions; starch; pasting properties



