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Optimization of preparation process and molecular characterization of
limonin-albumin nanoparticles using response surface methodology
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HE.[HHIHESEELE TR a9 AE. A —F 5 A nanoparticles provides a theoretical basis for the further
e Ag A g—&@gg BARYE, [HiEIvi iz e & a sk application of limonin. [Methods] Limonin-albumin nanoparticles
B, B ERAL— N ERBEEHESELETGEY were prepared by desolvation-chemical crosslinking method using
ook ke, ol 3 B F AT, B AT B B X I Ao v B @ A B bovine serum albumin as nanocarriers. The optimal preparation
5 *Kﬂi’&% V& T %, 534 7]:7&.1&4’5‘4%4;1 [ER]% 4+ process was determined by single factor experiment and response
KO BEGQRMERD 64 mg AR EERMF A 4 mg, B surface test with embedding rate as index, and the nanoparticles
KA H 5 ¢ 1, XK A K AT A 125 pl B 2B B AL were characterized. [ Results] When the amount of bovine serum
2500 7}%?% OEGMAE T B A (152.2 4+ albumin was 64 mg, the amount of lemon bitter was 4 mg, the
0.5) nm, % & #3EHH 0.1964-0.026, & 32 & 4 (79.21+
0.30) Y ; BERKEEH LT ZHENRIANGERE TS
FOMALE ZNE R, @GR ot sh kR X S & AT
HEREAEREFILXRAZRARF RS REH RS X
Eakab Rt E ek oMk ERFRAARY
A, [ERIRM L BN L B EH &

specific volume ratio of alcohol to water was 5 ¢ 1, and the
amount of crosslinker was 125 pL., the average particle size and
polydispersion index of limonin nanoparticles were (152, 2 =+
0.5) nm and 0.19640.026 respectively. The embedding efficiency
was (79.21 4+ 0. 36)%. The limonin-albumin nanoparticles
observed under low-pressure transmission electron microscopy

showed a spherical shape. Infrared spectroscopy and X-ray

4 g gk pa ¥ 5 R AL T , . .
AT R G &G R AR R RIF . diffraction results showed that limonin was successfully
A= P )2 DEX ek z . P .
KPR AARTE FLFOF O AREREIHR encapsulated in albumin in an amorphous or disordered state. The
Abstract; [ Objective ] The construction of limonin-albumin  |imonin-albumin nanoparticle suspension has good storage

stability. [ Conclusion | The limonin-albumin nanoparticles

BSR4 R AD20159019) 5 jtﬁmt prepared by desolvation-chemical crosslinking method had good

KF@BERAABTBHERTHE (&5 storage stability.
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Figure 2 The influence of alcohol water ratio and crosslinking agent dosage on encapsulation efficiency
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Table 1 Factors and levels of response surface experiment
AFMEAEA BIENER
I B 7K C BRI
W/ mg N/ mg
—1 50 3 41
0 60 4 51
1 70 5 61

M2 3 %0, ARG P {E N 0.000 8<C0.05., it 1
BT o 255 T R LI P {E S 0.141 720,05, R 3% . L0
ZAE ] R T X T2 555 IR H R =0.951 7, ]
125 1Y S B A 5 0 R 00 1 =2 TR AT 558 4 10 G 1

W S A 5 BT A5 B 0 S A A R L R LT R
FIR IS 64.291 mg, FFAE# IR &4 3.831 mg, fE
KRR 5.097 = 1, wH d A4 A0 39 2% 1 °F A 6 341 23 30
KE) 79.657% . B ESLEREE S RA T B E RN M
HHEABRMER 64 mg AFBEHFEBRMEH 4 mg. WK

T2 MEEKBIZITRER
Table 2 Design and results of response surface
experiment
F5 A B C LR/ 5
1 —1 —1 0 68.42
2 0 0 0 78.14
3 0 1 1 69.44
4 1 0 —1 71.53
5 0 0 0 77.78
6 0 1 —1 64.02
7 —1 0 1 70.94
8 0 0 0 78.23
9 0 0 0 80.51
10 1 1 0 72.42
11 1 0 1 75.61
12 1 —1 0 74.78
13 —1 0 —1 65.71
14 0 0 0 79.73
15 —1 1 0 67.94
16 0 —1 1 70.18
17 0 —1 —1 73.57
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®3 EEERETTES

Table 3 Analysis of variance of regression model

JERBE FHM AWME B F 18 PfH
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A 56.92 1 56.92 20.80  0.002 6
B 21.55 1 21.55 7.88  0.026 3
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AB 0.88 1 0.88 0.32  0.587 6
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Figure 6 X-ray diffraction spectrum detection results
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