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Complex under Different Homogenization Times

WANG Xibo CHEN Shuang SUN Li’na JIANG Lianzhou
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to improve the light stability of vitamin D, ( VD, ), the soy protein isolate-vitamin
(SPI — VD, ) nano-particles were prepared by high pressure homogenization. The influences of
homogenization times on the SPI structure and VD, light stability in SPI — VD, nano-particles were
investigated. The results showed that when the times of high pressure homogenization was 2, compared
with the sample without high pressure homogenization, the loading efficiency of SPI — VD, nano-particles
was increased to 27.7% ; the average particle size was reduced from 145.20 nm to 82.00 nm, the
turbidity was gradually decreased and the particle size distribution was more uniform. Two times high-
pressure homogenization can increase the hydrophobicity of the surface of the SPI — VD, nano-particles
and enhance the fluorescence intensity of the endogenous fluorescence spectrum. The results of Fourier
transform infrared spectroscopy showed that the secondary structure of SPI — VD, nano-particles was
changed after high pressure homogenization. When the number of homogenization times did not exceed 2,
a-helix and B-fold were gradually changed into B-turn. When the number of times were 3 or 4, the
sample may undergo insoluble aggregation. After twice high-pressure homogenization, the photostability of
VD; in the sample was also improved. Compared with the VD, control alone, the remaining amount of
VD, was increased to 166. 6% after four hours of UV irradiation. Proper high-pressure homogenization
was a useful method for making SPI — VD, nano-particles with improved VD, photostability.
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Fig.1 Effect of high pressures homogenization times on

particle size distribution of SPI and SPI — VD, nano-particles
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Tab.1 Effect of high pressure homogenization times on particle size, PDI, {-potential of SPI - VD, nano-particles

) SPI SPI 4% D, 9Kk T
SEHRIAR/nm Lo IETREL {-HAL/mV R4/ nm EA N/ CEEiE C-HL 7/ mV
(384.33 £31.07)*  (0.800+0.128)* ( —=19.60 +1.21)* (145.20 £2.70)*  (0.585 +0.018)* ( —20.37 +0.87)*
(90.88 £2.62)"  (0.390 £0.042)¢ ( -18.77 +1.37)>  (85.53 £1.40)">  (0.214+0.016)> ( -18.93 +0.60)"

(0.423 £0.016)"
(85.31+£2.69)¢  (0.471 £0.008)"

0
1
2 (84.77 £1.91)°
3
4 (85.250.24)¢  (0.454 £0.015)"

(-15.57£0.15)°
( -14.50 £0.36)
(-13.36 £0.67)¢

(82.00 £0.84)°
(82.30 £0.96)"
(82.47 +0.53)"

(0.235 £0.008)"
(0.237 £0.014)"
(0.250 £0.013)"

( -18.30+0.58)"
(-16.83+0.80)°
(-15.63 £1.10)¢

T : [ —F1 8 5 AN R B 2R 25 5 B35 (P <0.05) 5
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Tab.2 Effect of high pressure homogenization times on EE and LE of SPI — VD, nano-particles %
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' 0 1 2 3 4
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R 14 THF5E & A Wl A B A SPT 25 V0 52 BRI 775 it
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Fig.2 Effect of high pressure homogenization times on

turbidity of SPI — VD, nano-particles
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Fig.3 Effect of high pressure homogenization times on

surface hydrophobicity of SPI = VD; nano-particles
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Fig.4 Effect of high pressure homogenization times on surface

fluorescence spectroscopy of SPI — VD, nano-particles
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Fig.5 Effect of high pressure homogenization times on
surface Fourier infrared spectroscopy of SPI — VD,

nano-particles
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Tab.3 Effect of high pressure homogenization times on

protein secondary structure in SPI — VD, nano-particles

%

PIURREC o« iR B-H5 A B-#rE AN
0 (19.80 = (42.51 = (12.03 + (25.83 +
0.03)° 0.04)° 0.01)* 0.01)*

| (18.96 = (41.38 = (13.73 = (25.91 =
0.04)" 0.03)°¢ 0.03)°¢ 0.01)"
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T 7] — B 5 ARl R R 22 57 3 (P <0.05)
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Fig.6 Effect of high pressure homogenization times on
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light stability of SPI — VD, nano-particles
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