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Preparation and characterization of silk fibroin micro-nanofiber

membrane loaded with ascorbic acid
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a. College of Textile and Clothing Engineering;

b. National Engineering Laboratory for Modern Silk, Soochow University, Suzhou 215123, Jiangsu, China

Abstract: SF/VC micro-nanofiber membranes were fabricated using silk fibroin (SF) and ascorbic
acid (VC) via electrospinning. The basic properties of the membranes were explored, and their
antioxidant capacity and melanin-inhibiting effects were assessed. It was found that uniform and
smooth SF/VC micro-nanofiber membranes could be successfully obtained under the following
conditions; a 25% mass fraction for the SF solution, a volume ratio of SF to VC solution of 7:1, an
electrospinning voltage of 13—-15 kV, and a solution feed rate of 6 mL/h. When the reaction time
was 20 min, the 40 mg/ml SF/VC micro-nanofiber membrane supernatant showed a (74.4
1.8) % scavenging rate against DPPH free radicals, showing good antioxidant performance.
Furthermore, the membrane achieved a 59.73% inhibition rate against tyrosinase, effectively
suppressing melanin synthesis and exhibiting a promising whitening effect.
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Fig. 1 SEM photos and fiber diameter distribution of SF/VC micro-nanofiber membranes
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Fig.2 Three-dimensional microscopic images of

micro-nanofiber membranes
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Fig. 3 Results of infrared spectroscopy analysis

Lt SE/VC B 40 oK £ 2 J5 1 W7 24 8 3 R AR 3] T
4.39 MPa, B i 248 — @ BRI, xR
PUR MR AN AAE — 2 R BRI T £F 4 A )24
PERE, S KEIRIHTFIE & B, 460 Y SF IR0 =
I3EE 25% ,V(SF W) :V(VC W) =71, #F

6
~—— SERMALREFYERE
5| — SE/VCIAKET Y
4+
&
=
< 3+
R
el
2+
1+

0 0.5 1.0 1.5 2.0
AR /%
a) N J7-NAR R 2R

izt N 13~ 15 kV 95 22 W E 4 6 mL/h
i, SF/VC T4 K 25 4 i g 2 R Re s, HEHL &
— 8 B AR G RS A Bl B Lk T A S
Bl e PSS 5 TS g 6, 485 AT 5 A R o 2 ke v A
PLFE o R AAEFE BRI PR MR Y AL,

—t

0 1 1 J
SF/VCIAK LT YRR SFRUK LT 4 5
b) WiZLenE

B 4 SF @k e fido SE/VC B2 K 4F 2508 sl X 5 R

Fig.4 Mechanical property test results of SF micro-nanofiber membrane and SF/VC micro-nanofiber membrane
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Fig. 5 Hydrophilicity test of SF/VC micro-nanofiber membranes
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Fig. 6 Skin-friendliness test of SF/VC micro-nanofiber membranes
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Fig.7 DPPH free radical scavenging rate of supernatant of

SE/VC micro-nanofiber membrane solutions with different

mass concentrations
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