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Abstract: To enhance the bioavailability of ginsenoside Rg3, Rg3-PEG-PLGA nanomicelles were prepared by thin-
film hydration using polyethylene glycol-polylactic-co-glycolic acid copolymer (PEG-PLGA) as a carrier. The properties of the
nanomicelles were evaluated using parameters such as particle size, encapsulation efficiency, and drug-loading capacity. This
study optimized the preparation process of Rg3 nanomicelles using single-factor experiments and response surface methodology,
followed by an assessment of the quality of the optimized product. The results showed that after process optimization, the drug-
loading capacity of Rg3 nanomicelles was 2.62% and the encapsulation efficiency was 90.99%. Additionally, the cuamulative in vitro
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Rg3-PEG-PLGA nanomicelle release rate reached 93.60% within 72 h. The critical micelle concentration (CMC), average particle

size, polydispersity index (PDI), and zeta potential were 3.67 pg/mL, 46.52 nm, 0.09, and -24.37 mV, respectively. The lyophilized

powder was white powder and the reconstituted solution was milky white liquid with 52.27 nm average particle size, 0.408 PDI, and

—22.44 mV zeta potential. The viscosity was approximately 0.89 mPa-s (cP). In vitro release results showed that Rg3 nanomicelles

exhibited good sustained-release properties. The optimized preparation process was stable and feasible, and the resulting nanomicelles

possessed uniform particle size distribution, high encapsulation efficiency, high drug-loading capacity, and sustained-release

properties. The study demonstrated that this preparation method is simple and safe, laying the foundation for its future applications in

the fields of medicine, food, and others. The Rg3-PEG-PLGA nanomicelle product has significant practical significance.
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1 RS

1.1 AR 5EA

Rg3 bRkl (FLEIKE =98%), M4 9E
HARAF; B - BARE LERILEY (PEG-
PLGA), Mg EMEH A IR AE]; i (fikd),
B LR AR i b2 A F . HEE (EalalD, RET K
AL AR A (ital), RETT AL
SARA) s A (i al), RET R R
1xPBS, iR AR ARAR; =& Fkk (&
BEal), REET R RF .
12 P54

K2025 S o i 4, Il RIBESIXE AR A
A 3 H3-16KR 2 & 3 my B 0o bl I99 W A vl AN 28 A
[RAH] ;5 RE-3000A Ykt 7% kAL, g sRAEA s
J 75 JA1003 B PR, RiHE T EERERAF;
BeNano 90 Zeta UG K IR R LAY, FHAR BRI ES A
PR ; GWB-2T B2l K & &5, At 5t brid A
IXERERTAEA A .
1.3 7k
13.1 &4t

BIEFE . 5 um, 4.6 mm>x250 mm ; JRENH : 2
(60%A)- 7K (40%B) ; Al K : 203 nm ; HEFfE .
20 uL ; JiE: 1.0 mL/min ; #:3&: 30 C.
132 Hl&A R GERABRSDER

Rg3 X I AmIE W . FREX 1.00 mg Rg3 FrE it B T4




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.11

Mo, N, BN 10 mL AR, AR
BRIt REZIEL, ®E), M 0.45 pm BRI IE,
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Table 2 Test protocol and results

Bahk A RAE LN gk @ik

wiy KAk E)/min 8] /min E%Wfif%bgﬁ 1% 1%
1 1 0 0 -1 0.65 33.26
2 0 0 0 0 2.53  84.12
3 -1 -1 0 0 1.59  59.02
4 0 0 -1 -1 1.84 61.64
5 0 0 0 0 2.65 83.23
6 0 0 -1 1 0.74 45.56
7 -1 0 -1 0 1.73 5231
8 0 0 0 0 292  85.02
9 0 0 0 0 2.59 86.32
10 -1 0 0 1 0.84 41.24
11 1 0 1 0 1.32  43.21
12 0 0 1 1 1.35 54.36
13 -1 1 0 0 1.48 37.89
14 0 1 -1 0 223 4424
15 0 0 1 -1 1.25 72.45
16 -1 0 0 -1 1.76  64.13
17 1 -1 0 0 1.34  40.32
18 1 1 0 0 0.84 34.98
19 -1 0 1 0 1.64 45.65
20 0 0 0 0 2.87 90.56
21 1 0 -1 0 1.23  46.32
22 0 -1 0 1 1.18 4521
23 1 0 0 -1 1.37 3226
24 0 -1 0 -1 1.98  60.65
25 0 1 0 1 0.92 47.24
26 0 -1 -1 0 142 55.74
27 0 -1 1 0 2.14  54.26
28 0 1 1 0 1.56 48.65
29 0 1 0 -1 2.15 5431
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Table 3 Analysis of variance for the response surface test of

encapsulation rate (Y1)

7 ERR Foade BWE HF

FA& Pr>F

AR 10.84 14 0.77 1779 <0.000 1
A;:’,}‘Z’Z # 0.33 1 0.33 7.62  0.0153
B-7KALE 8] 0038 1 0038 088 03641
C-#2 & BT 1) 0.049 1 0.049  1.12 03088
%gigﬁfi 1.82 1 1.82 4176 <0.000 1
AB 0038 1 0038 087 03657
AC 8.10E-03 1  8I10E-03 0.19 0.6727
AD 0.016 1 0016 036 0.5556
BC 0.48 1 0.48 1.1 0.0049
BD 0.039 1 0.039 089 03616
CD 0.33 1 0.33 7.69  0.015
A™2 438 1 438  100.68 <0.000 1
B2 1.27 1 1.27 20.1  <0.000 1
2 1.55 1 1.55  35.69 <0.000 1
D*2 2.68 1 268  61.64 <0.0001
RE 0.61 14 0.044
PEE 0.49 10 0.049 163 03375
4R £ 0.12 4 0.03
p i 11.44 28

dE: *Pr>FARNT 005 4 2%; R=0946 8 ; R,,=0.893 5.
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R4 BHRMMEEIRBEHFTEST (Y2)

Table 4 Analysis of variance in response surface test of

loading rate (Y2)
T E SRR FrA BWE ¥H FiA Pr>F
A 76041 14 54315 1635 <0.000 1
A-ERMhEH
i ) 250.5 1 250.5 754 0.0158

B-7/KALRt ] 118.84 1 118.84 3.58  0.0794
C-#8 /5 A 1) 15.82 1 1582 048 05013

%giﬁ;{fi 514.44 1 514.44 1549  0.0015
AB 62.33 1 6233 188  0.1923
AC 3.15E+00 1 3.15E+00 0.095 0.7626
AD 78.57 1 78.57 237  0.1463
BC 8.67 1 8.67 026  0.6173
BD 34.95 1 3495 105 03224
CD 225 1 225 0.068 0.7985
A’ 423619 1 4236.19 127.54 <0.000 1
B’ 235777 1 235777 70.99 <0.000 1
c 124074 1 124074 37.36  <0.000 1
D’ 105938 1 105938 31.9  <0.000 1
KA 465 14 33.21

KR 43204 10 432 524 0.0622
thik £ 32.95 4 8.24
B A 8069.1 28

WEr *Pr>F AR T 0.05 4 B35 RP=0.9424 5 R ;=0.884 7.
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2.68%, MIXHPRAEMZ (RSD) M 1.01% : A5
N 91.54%- 90.21% F191.23%, RSD N 0.76%.
R 5 WIFMEE (%)
Table 5 Confirming experiments (%)
A5 #HF RSD @HFE  RSD

1 2.54 91.54
2 2.63 1.009  90.21 0.764 7
3 2.68 91.23
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Table 6 Rg3-PEG-PLGA nanomicelle viscosity
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