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Effect of Microwave Drying on Protein Subunits and Functional
Properties of Enzyme-assisted Aqueous Extraction Processing
Protein Rich Bean Powder
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Abstract; Biological dissociated soybean hydrolysates, which was yield in such of the enzyme-assisted
aqueous extraction of soybean oil processing, was used as research object, and applied for spray and
microwave drying of peptide-rich soybean protein meal powder, which was prepared under different
conditions. The protein subunits of soybean meal composition, the rules of spatial conformation change of
the protein phase volume, and the physical and functional properties of the peptide-rich soybean meal
powder were in-depth investigated based on high performance liquid exclusion chromatography
technology. Research results showed that the impact of spray-microwave drying conditions on the HPLC —
SEC peak intensity was significant, and 18 ~44 ku proteins took 73.47% ~89.36% of the total protein
of the powder. The main component of soybean protein was globulin subunit, which was perhaps
determined by the phase conversion rate, molecular collision between different proteins, aggregation
opportunities and fibrosis at different spray speeds and microwave drying conditions, molecular weight of
the enzyme dissociated soybean peptide-rich powder were also influenced under various conditions. In
addition, the water solubility and dispersibility of biodissociated peptide-rich soy flour had similar trends
under different microwave drying conditions, and reflected the same problem, which were related to the
residual water content of the powder, the intensity of protein molecule movement, conformational
changes, and aggregation and dissociation.
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Tab.1 Relationship of protein standard sample and retention volume
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Tab.2 Molecular weight distribution (MWD) of spray dried EAEP soy skim powders
O AR 2 f Iy T H 4y /%
>44 ku 18 ~44 ku 10 ~ 18 ku 5 ~10 ku

140 (8.51£0.07)" (80.42 +0.03)" (3.15 £0.03)" (1.62 £0.01)°
150 (7.51 £0.07)°" (79.42 £0.03)° (4.75 £0.03)¢ (2.02£0.01)"
160 (6.17 £0.04) ¢ (78.47 £0.02)" (4.88 £0.04) (1.81£0.01)°

0 g/ C 170 (4.68+0.02)° (87.36 £0.04)" (5.14 £0.05)° (2.10 £0.01) ™
180 (3.22 £0.03)" (86.79 +0.03)° (6.96 £0.02)* (2.22£0.02)"
190 (3.68 £0.02)" (89.36 +0.04)" (4.14 £0.05)° (2.10 £0.01)®
200 (5.17 £0.04)° (78.57 +0.02)" (5.88 £0.04)" (1.71 £0.01)¢
16 (9.11£0.02)* (83.86 +0.03)° (4.66 £0.04)" (1.69 £0.02)"
17 (5.06 £0.03) (85.56 +0.04)" (5.18 £0.02) " (2.06 £0.03)"
18 (5.65+0.02)° (87.94 £0.03)" (3.33+£0.05) " (1.79 £0.01)°

L/ (romin 7' 19 (5.60 £0.03)° (88.4220.02)" (3.55£0.03)¢ (1.47 £0.01)"
20 (8.11 £0.02)" (85.86 +0.03) (3.76 £0.04) ¢ (1.59 £0.02)°
21 (7.11£0.02)°¢ (86.86 +0.03)° (3.47 £0.04)¢ (1.88 £0.02)"
22 (6.60 £0.03) (86.42 £0.02)° (4.35£0.03)" (1.67 £0.01)1¢
20 (8.64 +0.02)° (87.14 £0.07)" (2.11 £0.04)® (1.35+0.03)*°
25 (9.42 £0.03)° (85.19 20.02)° (2.17 £0.02)* (1.06 £0.01)"
30 (7.65 £0.02)" (88.13 £0.07)" (2.20 £0.04)* (1.26 £0.03)"

[ 9% 40 55 43 K/ % 35 (8.41£0.03)° (73.47 £0.04)° (0.26 £0.01)¢ (1.12 £0.02) %
40 (12.43 +£0.04)® (84.03 +0.03) " (1.06 £0.02) ¢ (0.73 £0.01)°
45 (10.42 +0.03)° (84.19 £0.02)* (2.07 £0.02)" (1.16 £0.01) ™
50 (11.44 £0.04)" (85.020.03)° (1.15 £0.02) ¢ (0.64 £0.01)°

W i — S8 — 2 AR [ F R R 22 R B E (P <0.05),
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Fig.2 Fluorescence spectra of soy skim powder under different spray drying conditions
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