5541 B 9 W o owm L T Vol.41, No.9
2024 4 9 A FINE CHEMICALS Sept. 2024

E#5HUER
AR - B R g o ) 2 B X Hep G2 4l e Y =2 i

> =1 1,2 . 1,2 > 1,2 3w 1,2%
)5&(4 ’ T 7%]1 ’ i"&{i—_“ ’ éﬁéﬁ‘—?‘?

(1. ZRAubRol k2 EanRlfstbe, BARID PAJRIE  150040; 2. BBAp VT4 AR AKED S0 98 IR F) 3 Se i 2,
AIIL FE/REE 150040)

FEE: XSGR A RS B SRBUR AB-8 BURFLM R4l b kA5 T 2l & 2= ii 4 (L6), 4 HPLC-MS
SIHTEAG I R B Sy, LA L6 A, SR ZBEE AL R4 THE R L6-Lips, ZANIR B &=/ BU% H 35T
FHi (CMCS) K IEM 46 T CMCS-L6-Lips. it FTIR, FiA2 4T, Zeta FLA FLETIEXT CMCS-L6-Lips
BT T A, W HAEARR pH FIARSMBIREE S Bt HepG2 AMMIMHIGE S, 45, Lo MIBEI &8k
899.44 mg/g, EBEA T MK | M R -3-O-MA IR T . i 2 3-0-BZT-7-0- BB 1T . 225 W-7-0-
WA . LA E SRR 7 Flisr; CMCS BT /-80S CMCS-L6-Lips Fife . (3| Zeta HALEAAH
KM TR /3800 0.4% CMCS KT R BT R B AR e, IUE , Zeta BEAR-35.65 mV, & CMCS
TG LE L6-Lips 261, H CMCS-L6-Lips fokr 2 [RIHEF 7780 B 5%, 20e 13 &5 . CMCS-L6-Lips B4 pH
U, 18 pH=4.0 BHASMEIRE IR, shH2E BT & Weibull B9, B4R Bl ; CMCS-L6-Lips 1]
FHRAMN HepG2 4NMI85E , IRSZANMLTRL BE S IF R AN R 78 S 1A G2 1, Mg it A s m 1 g nt
WA, AR 25 BB e 4R T, T CMCS A N T BE BRI RE T, A R TI6 7 .
KR WAET; BER; HPLC-MS; JRBUIA; pH MUEAl; HepG2 4iffl; zhizeife; 1EMEIERL; 2R
FESES: TQ630; R285 XERFRIAFE: A XEHS: 1003-5214 (2024) 09-1996-10

Preparation of flavonoid liposomes from lingonberry leaves
and their inhibitory effect on growth of HepG2 cells
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Abstract: The highest flavonoid fraction (L6) in lingonberry leaves was obtained from ultrasound-assisted
extraction and purification with AB-8 macroporous resin, with its main components analyzed by HPLC-MS.
Carboxymethyl chitosan-L6-liposome (CMCS-L6-Lips) were then prepared from CMCS aqueous solution with
different mass fraction modification of L6-liposomes, which were synthesized using L6 as core material via
ethanol injection method, and characterized by FTIR, particle size analysis, Zeta potential and dialysis method. Its
in vitro release ability at different pH and inhibitory ability on HepG2 cells were further analyzed and
evaluated.The results showed that the flavonoid content of L6 could reach 899.44 mg/g, mainly containing 7
components such as rutin, quercetin, quercetin 3-O-f-D-glucuronide, quercetin 3-O-rhamnosid-7-O-glucoside,
eriodictyol 7-O-glucoside, catechin and chlorogenic acid. The mass fraction of CMCS was correlated with the
particle size, encapsulation rate, and Zeta potential of CMCS-L6-Lips. The surface modification effect of
liposomes was optimal when 0.4% (mass fraction) CMCS solution was added, with a Zeta potential of —35.65
mV, indicating successful attachment of CMCS to the surface of L6-Lips and stronger repulsion forces between
CMCS-L6-Lips particles, resulting in higher stability. The CMCS-L6- Lips exhibited pH sensitivity, with the
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highest in vitro release capacity at pH=4.0. The kinetic equation conformed to the Weibull model, indicating a

skeleton erosion release mechanism. CMCS-L6-Lips could effectively inhibit the proliferation of HepG2 cells,

slow down cell migration, and block cells from staying in the S and G2 phases. The encapsulation of liposomes

effectively improved the solubility of lingonberry leaves flavonoid, enhancing the cell's ability to uptake the drug.

Furthermore, the modification of CMCS increased the targeting ability of liposomes, which was beneficial for

tumor treatment.

Key words: lingonberry leaves; flavonoids; HPLC-MS; liposomes; pH-sensitive type; HepG?2 cells; kinetic

equations; activity tracking method; drug materials
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Fig. 1 Contents of total flavonoid in different fractlons of

lingonberry leaves after purification
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48 h (b) at different mass concentrations of L5, L6
and L7
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Fig. 6 FTIR spectra of liposomes
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Fig. 7 Cumulative release of CMCS-L6-Lips in different
pH release media
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Table 2 Fitting results of CMCS-L6-Lips with different
mathematical models
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Fig. 8 24 h (a) and 48 h (b) proliferation rates of HepG2

cells at different mass concentrations of L6, L6-lips
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Table 3 Half inhibitory concentration (ICso) of L6,
L6-Lips and CMCS-L6-Lips cultured HepG2
cells for 24 and 48 h
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Fig. 9 Photos of L6 and CMCS-L6-Lips on HepG2 cell
migration
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