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Fig.1 Schematic diagram of simultaneous embedding of lutein by alcohol precipitation method
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Table 1 The embedding amount and embedding rate of lutein in 3% starch milk

2,32 F /mg- g (BLIL R /%)

ER IR A (V:V)

vt %R F R L /mg - mL!

0.5 1.0 2.0 3.0

1510 38.57 £ 0.78 59.43 £ 0.55 63.86 + 0.3 65.57 = 0.88
(18.62 + 2.36) (15.12 £ 0.27) (9.95 £ 0.39) (7.6 £0.27)

3410 37.24 £ 0.96 57.62 = 0.36 62.38 +0.79 65.61 = 0.26
(48.52 = 1.28) (40.33 £ 0.56) (21.1 £ 0.23) (15.33 £ 0.37)

5110 25.57 £ 0.91 47.71 = 0.71 56.67 + 0.64 58.56 £ 0.9
(36.27 £ 1.18) (33.4 £ 0.49) (18.8 £ 0.21) (13.67 £ 0.24)

) 23.57 £ 0.43 38.9 + 0.61 3391 +0.83 36.78 + 0.45
10410 (30.73 £ 1.82) (27.7 £ 1.57) (11.25 £ 0.28) (8.6 +0.14)
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Table 2 The influence of different starch milk concentration on the embedding amount and embedding rate of lutein

0.2 F/mg-g (LIZH/%)

J R v B F R R ) SNPs— I 5 2% 40 K Uk,
R R,

AL 5B % ot % R E KL /mg - mL!
0.5 1.0 2.0 3.0
3 25.57 +0.91 47.71 £0.71 56.67 + 0.64 58.56 + 0.9
(36.27 £ 1.18) (33.4+049) (18.8 £0.21) (13.67 £ 0.24)
4 18.57 £ 0.96 32.67 +0.36 50.15 +0.79 57.39 + 1.26
(51.89 £2.89) (45.74 £ 0.51) (33.16 £ 0.64) (26.78 £ 0.59)
5 14.87 £ 0.91 26.19 +0.71 44,72 £ 0.64 49.6 +0.93
(62.45 £3.82) (5494 £0.42) (4451 £0.64) (34.72 £0.65)
6 11.94 £ 0.43 21.35+0.61 35.82 +0.83 41.29 £ 0.45
(66.87 £2.41) (59.77 £ 1.72) (47.53£1.1) (38.54 £0.45)
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Preparation of Starch Nanoparticles and Simultaneously Embedding Xanthophyll
by Ultrasound-assisted Alcohol Precipitation

Shi Yonggui, Yao Xianchao, Jiao Siyu, Liu Xin, Liao Ruxing, Lin Rihui’

(School of Chemistry and Chemical Engineering, Guangxi University for Nationalities, Guangxi Key Laboratory Cultivation
Base for Polysaccharide Materials and Modifications, Key Laboratory of Chemistry and Engineering of Forest Products,
State Ethnic Affairs Commission, Guangxi Collaborative Innovation Center for Chemistry and Engineering
of Forest Products, Guangxi University for Nationalities, Nanning 530006 )

Abstract In order to prepare lutein starch nanoparticles (SNPs—lutein), the starch nanoparticles were prepared by ultra-
sonic assisted alcohol precipitation method using cassava starch as raw material and lutein alcohol solution as non-solvent
phase, and the lutein embedding load was realized simultaneously. When the mass fraction of 3% starch milk, the mass
concentration of lutein solution 1 mg/mL, the volume ratio of starch milk to lutein alcohol solution 3:10, the embedding
amount of lutein reached (57.62+0.36) mg/g and the embedding rate (40.33+0.56)%. Field emission scanning electron
microscopy showed that the simultaneous embedding of lutein had no significant effect on the morphology of starch
nanoparticles, which were spherical or elliptical particles with smooth surfaces. The SNPs—lutein size distribution was in
the 200—600 nm range. Fourier transform infrared spectroscopy showed that the C-H characteristic peak of SNPs-lutein
appeared at 2 856 cm™, and the H-O-H vibration shifted blue at 1 645 cm™. X-ray diffraction showed that compared
with the large envelope peak of SNPs, the V-shaped starch characteristic diffraction peaks of SNPs—lutein appeared at
7.8°,13.1° and 20.9°. The storage stability test showed that the retention rate of lutein in SNPs—lutein was higher than
that of lutein raw material at room temperature (25 °C) and temperature rise (50 C) within 30 days.

Keywords nano starch; lutein; simultaneous embedding; characterization; stability



