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Preparation and characterization of Lutein loaded in Zein nanoparticles
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Abstract: The Zein-Lutein nanoparticles were prepared using zein
as nanocarrier by anti-solvent method, and the structural charac-
terization of the nanoparticles were studied. The optimal prepara-
tion process of Zein-Lutein was explored on the basis of single
factor and orthogonal array experiments. The optimal preparation
conditions were as followed: the ratio of the zein and lutein ratio
was 20 : 1, hydration time 150 min, hydration temperature
50 °C, the coating rate of lutein 81.0%. Under the conditions.,
the average particle size was 398.3 nm, TEM images showed that
the morphological and distribution of Zein-Lutein were changed
when lutein was efficiently loaded into zein, and FT-IR spectra
confirmed that lutein had been entrapped by zein and formed a

nano-binding structure.
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Figure 2 Effects of hydrolyzed reaction time on

entrapment efficiency
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entrapment efficiency
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Figure 4 Effects of Zein and Lutein ratio on

entrapment efficiency

2.2 EXRE
2 PR T3 1k HEAT IE A2 I 5 L AL Zein-Lutein 1 5 1Y
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Table 1 The orthogonal array design
L AkawE/ B iR/ C FRmEENS
o min e O B B I
1 90 50 1001
2 120 55 151
3 150 60 2011
K2 EXHRBER
Table 2 Orthogonal array experimental results
R ass A B C R/ %
1 1 1 1 70.67
2 1 2 2 76.77
3 1 3 3 72.00
4 2 1 2 80.73
) 2 2 3 77.21
6 2 3 1 74.32
7 3 1 3 81.00
8 3 2 1 71.44
9 3 3 2 73.45
""" K, 73147 77.467 72137
K 77.413 75.140 76.983
K 75.297 73.250 76.737
R 4.266 4.217 4.846
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2.3 Zein-Lutein fi 2R L 547

2.3.1 Zein-Lutein %2> #r % Nano-Zs 90 ¥ 2%
FAL I 45 Zein Fl Zein-Lutein 5 2 K /N4 A5 W% 3 Fr
7 AT LV Zein BLAR K/NA3 A B9URL BE R /NAE 171.0~
741.9 nm 5 B PGB 43 0 R 0.4%,2.0%.5.2%,
9.3%,13.5%,16.4%,17.1%.,15.1%,11.1%., 6.1%.,
2.0% ., FHIRiiz H (482.20£8.25) nm, [fij Zein-Lutein
WORLBE K /N B 3 %43 A AE 198.0 ~ 859.2 nm i [
(D, SN :1.3%,4.1%.8.1%,12.1%,15.1%,

R3 ZeinMESTHED

Table 3 Percentage of particle size of Zein

itz B/ itz B/ itz B/ Rtz A/ Rtz A/
r/nm % r/nm % r/nm % r/nm % r/nm %
0.200 0 0.0 1.561 0.0 12.18 0.0 95.07 0.0 741.9 2.0
0.231 6 0.0 1.808 0.0 14.11 0.0 110.1 0.0 859.2 0.0
0.268 2 0.0 2.093 0.0 16.34 0.0 127.5 0.0 995.1 0.0
0.310 6 0.0 2.424 0.0 18.92 0.0 147.7 0.0 1152 0.0
0.359 7 0.0 2.807 0.0 21.91 0.0 171.0 0.4 1335 0.0
0.416 6 0.0 3.251 0.0 25.37 0.0 198.0 2.0 1 545 0.0
0.482 5 0.0 3.765 0.0 29.39 0.0 229.3 5.2 1790 0.0
0.558 7 0.0 4.360 0.0 34.03 0.0 265.6 9.3 2073 0.0
0.647 0 0.0 5.050 0.0 39.41 0.0 307.6 13.5 2 400 0.0
0.749 3 0.0 5.848 0.0 45.64 0.0 356.2 16.4 2 780 1.9
0.867 8 0.0 6.772 0.0 52.85 0.0 412.5 17.1 3219 0.0
1.005 0.0 7.843 0.0 61.21 0.0 477.7 15.1 3728 0.0
1.164 0.0 9.083 0.0 70.89 0.0 553.2 11.1 4 317 0.0
1.348 0.0 10.52 0.0 82.09 0.0 640.7 6.1 5 000 0.0
R4 Zein-Lutein RS HESLL
Table 4 Percentage of particle size of Zein-Lutein
h AR A/ HAR A/ h AR A/ f A At/ fRE A/
r/nm % r/nm % r/nm % r/nm % r/nm %
0.200 0 0.0 1.561 0.0 12.18 0.0 95.07 0.0 741.9 4.6
0.231 6 0.0 1.808 0.0 14.11 0.0 110.1 0.0 859.2 1.5
0.268 2 0.0 2.093 0.0 16.34 0.0 127.5 0.0 995.1 0.0
0.310 6 0.0 2.424 0.0 18.92 0.0 147.7 0.0 1152 0.0
0.359 7 0.0 2.807 0.0 21.91 0.0 171.0 0.0 1335 0.0
0.416 6 0.0 3.251 0.0 25.37 0.0 198.0 1.3 1 545 0.0
0.482 5 0.0 3.765 0.0 29.39 0.0 229.3 4.1 1790 0.0
0.558 7 0.0 4.360 0.0 34.03 0.0 265.6 8.1 2073 0.0
0.647 0 0.0 5.050 0.0 39.41 0.0 307.6 12.1 2 400 0.0
0.749 3 0.0 5.848 0.0 45.64 0.0 356.2 15.1 2 780 1.9
0.867 8 0.0 6.772 0.0 52.85 0.0 412.5 16.4 3219 0.0
1.005 0.0 7.843 0.0 61.21 0.0 A477.7 15.5 3728 0.0
1.164 0.0 9.083 0.0 70.89 0.0 553.2 12.7 4 317 0.0
1.348 0.0 10.52 0.0 82.09 0.0 640.7 8.7 5 000 0.0
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Figure 5 Particle size distribution of Zein and

Zein-Lutein
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Figure 6 Zeta potentiometric of Zein and Zein-Lutein
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Transmission electron microscope (TEM)
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Figure 7

of Zein and Zein-Lutein
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Figure 8 Fourier transform infrared spectroscopy

(FT-IR) of Zein-Lutein
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