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Effects of the dark blue pigment from Vaccinium bracteatum Thunb

leaves on the physicochemical properties of rice protein
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Abstract: Objective: This study was to explore the improvement
of structural and emulsifying properties of rice protein by interac-
ted with the dark blue pigment of Vaccinium bracteatum Thunb

leaves. Methods: The dark blue pigment was prepared from

VBTL, and the changes of structural and emulsifying properties
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of rice protein before and after dyeing were analyzed. Results:
The formation of binary complexes between the dark blue
pigment and the rice protein decreased the color values of L * and
b* , and the hue of the pigment-protein complex changed to dark
blue color with the increase of the pigment concentration. The
water solubility of the pigment-protein complex increased, and
the oil-holding capacity decreased significantly. The analysis cir-
cular dichroism spectroscopy showed the changes in the secondary
structure of pigment-protein complex with a decreasing in the rel-
ative content of a-helices and $-folds and an increasing in the rela-
tive content of f-turns and random coil. At the concentration of
pigment below 1.5% , foam stability increased, while foaming ca-
pacity, emulsifying capacity and emulsion stability decreased.
When the concentration of pigment was higher than 1.5% , foam

stability decreased, while foaming capacity, emulsifying capacity
and emulsion stability increased. Conclusion: The dark blue pig-
ment can improve the emulsifying properties of rice protein by
changing its secondary structure.

Keywords: Vaccinium bracteatum Thunb leaves; dark blue pig-

ment; rice protein; secondary structure; emulsifying property
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Table 1 Effects of concentration of VBLT dark blue pig-
ment on color of rice protein (n=3)

R AR X .

A Y% ‘ ’
0.0 87.1140.722 1.7240.112 22.7040.27%
1.5 81.5741.13° 0.0640.04" 14.81+0.26"
3.0 78.1440.84° —0.3540.01¢ 11.254+0.35¢
5.0 73.1641.15¢ —0.47+0.03¢ 10.31+0.38¢
7.0 74,7540.674 —0.49+0.04¢ 9.26+0.45¢
9.0 70.0341.23¢ —0.514+0.02f 7.854+0.51¢

T RS AN [ R A S 3 1 22 57 (P <C0.05)
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Figure 2  Effects of concentration of VBLT dark blue pig-
ment on water-holding capacity of rice protein
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Figure 3 Effects of concentration of VBLT dark blue

pigment on oil-holding capacity of rice protein
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Table 2 Changes on secondary structures of rice protein complex with different concentrations
of VBTL dark blue pigment (n=3) %
=N - fife - 7
ﬁigm _ oBR - iR _ Pt i ML 2
[ ] 4% e 2 1] 48 i [ ) 4% e S 1] B T
0.0 15.940.31* 13.7+0.21¢ 17.940.37% 12.1+0.23¢% 20.24+0.07* 20.34+0.23%
1.5 13.8+0.34" 12.1£0.13° 16.3£0.08" 11.3£0.15° 22.640.44" 24.240.19"
3.0 12.6+0.16°¢ 11.1£0.28¢ 15.6£0.17¢ 10.6£0.28¢ 24.440.25¢ 26.1+0.31¢
5.0 10.5+0.02¢ 10.740.264 13.54+0.344 10.2£0.06°¢ 27.1+0.32¢ 28.4+0.474¢
7.0 8.84+0.25¢ 9.540.11¢ 12.240.20¢ 9.940.14¢ 28.6+0.29¢ 31.24+0.08¢
9.0 6.9+0.09f 8.640.33" 10.92£0.19° 9.640.214 30.740.03f 33.640.16"

T RS TR R SR n A 2 28 5 (P <C0.05).,
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Figure 4  Effects of concentration of VBLT dark blue

pigment on foaming capacity and foam

stability of rice protein
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