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Optimization for the Preparation of Calcium-Induced
Peanut Protein Nanoparticles

CHEN Xue'?, SHI Aimin®*, LIU Hongzhi*, LIU Li*, WANG Qiang™
(1. College of Food Science, Shenyang Agricultural University, Shenyang 110161, China;2. Institute of Agro-
Food Science and Technology Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Peanut protein, as a high quality vegetable protein, rich in resources and high nutritional
value, and it has good development potential. Nanoparticles were synthesized from peanut protein
isolate, and optimized their preparation process. The size and spherical shape of nanoparticles were
characterized bynanolasergranulometer and transmission electron microscopy (TEM). The results
show that the nanoparticles were achieved with good dispersibility, round shape and narrow particle
size distribution. The average particle size was (94.66+0.53) nm. The preparation of nanoparticles
from peanut protein not only can broaden the field of peanut protein application, but also provide a
basis for the development of new formulations of protein nanoparticles.
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Table 1 Orthogonal factor levels
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3 11.5 35 5.5
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Fig. 1 Effect of pH on the particle size of peanut protein
nanoparticles
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Fig. 2 Effect of Ca’* concentration on the particle size of
peanut protein nanoparticles
213 FAEEFQRREMNSLAZTOHRBALLLEZ
a %o [ E SC 5 pH {H M 11,CaCl, ¥ JE Ry 5
mmol/L, 73 Sl A A [7l 5 28 3 1 o e 2 2% F 1 ol 45 4
Az HE YR IBURE , RPREAR JEAT I E 25 2R DA 3, Bl

6 R BE Y 22 R, R K ORI L A B S s
AN R RS 16 5 H R A BRI E D 3 mg/mlL
ISR E fre /I, o3 B ISR AT RESE T 7R S5 pH K
Ca™ W ERIE 2R MF T A RN 3 mg/mL
(DL IR S R NI T i -4 S W00 =R 7S
Sy, AR EA R Ca™ 5 EH R T B
MEAER, B R0 E H R AR AR I K
B R SR AR DT A A 2R 1) F- 35 R A A P
N

130
120

110+
100 -
90

80+
70+
60+
50

Fi4E/mm

1 3 5 7 9
AR (mg/mL)
B3 EERREREINLEEBHRTAKENM
Fig. 3 Effect of protein concentration on the particle size

of peanut protein nanoparticles
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Table 2 Results of the orthogonal design

=il -1

1 0 105.750
2 -1 1 108.800
3 1 =l 0 104.400
4 1 1 0 115.750
5 0 =l -1 92.790
6 0 —1 1 95.020
7 0 1 -1 87.660
8 0 1 1 94.600
9 -1 0 -1 88.730
10 1 0 -1 87.605
11 =1 0 1 84.340
12 1 0 1 96.740
13 0 0 0 84.430
14 0 0 0 88.540
15 0 0 0 86.220
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Table 3 Variance analysis for the particle size of peanut protein nanoparticles from different factor combinations
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Fig. 4 Transmission electron microscopy image of peanut protein nanoparticles
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