< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

RAZVENR B & R S RAE

N, ek, FRE, BRER, RAK, FAaK, FRU

Preparation and Structural Characterization of Garlic Polysaccharide Liposomes

SUN Yi, QIAO Xuguang, ZHENG Zhenjia, QIU Zhichang, ZHAO Renjie, QI Yongqiu, and LU Xiaoming

TELR I View online: https:/doi.org/10.13386/j.issn1002-0306.2022120050

TRAT RIS HAN SO

Articles you may be interested in

VB IR il & . AR S HAR E Tk

Preparation,Characterization and Stability of VB, Liposomes

B TR 2019, 40(7): 45-50  https:/doi.org/10.13386/1.issn1002-0306.2019.07.009
W 7 T 3B 92 A 7 2R B S Ak e R X i A 7 T2

Optimization of solid lipid nanoparticle of cucurbitacin B by response surface methodology

£ Tl BHE. 2017(12): 254-257  hitps://doi.org/10.13386/j.issn1002-0306.2017.12.046
i H L7 BB G0 b B T M 25 i T 2Rk

Optimization of preparation process of carboxymethyl chitosan coated coconut oil liposomes

£ Tl BHE. 2018, 39(9): 175-180  https:/doi.ore/10.13386/1.issn11002-0306.2018.09.03 1
AR v ) (AR 3 B —4— Y AU SR A TS 1) 6 B T 2 Ak S L5 A R A

Optimization of Synthesis Process and Structural Characterization of 3—Hydroxy—4—Methoxy Benzal Acrolein—a Aweetener

Intermediate

£ Tl RHE. 2018, 39(22): 144-149  hitps://doi.org/10.13386/1.issn1002-0306.2018.22.026
TEFE 2 - 2255 e BUA R ) 28 SAs e MEVEAR

Preparation and Stability Evaluation of Liposome Complex of Polyphenol and Polysaccharide in Lotus Root
B TR 2019, 40(17): 154-160  https://doi.org/10.13386/j.issn1002-0306.2019.17.025

o —FER T B KR B 1Az Sl B B 1 £ SRR E PEPFAY
Preparation and Stability Evaluation of Nano—liposomes Sports Food with @ —Amylose Inhibitory Enzyme
B T RHE. 2021, 42(10): 43-47  https://doi.org/10.13386/].issn1002-03062020080245



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022120050
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.07.009
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.12.046
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.09.031
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.22.026
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.17.025
http://www.spgykj.com//article/doi/10.13386/j.issn1002-03062020080245

5 44 % 5 14 4 i Tl B Vol. 44 No. 14
2023 4% 7 H Science and Technology of Food Industry Jul. 2023

NG, TG, FRIRAR, 5. K MNG AR il 45 M G5 M R AE [7]. &5 TOlk B, 2023, 44(14): 9-15. doi: 10.13386/j.issn1002-

0306.2022120050

SUN Yi, QIAO Xuguang, ZHENG Zhenjia, et al. Preparation and Structural Characterization of Garlic Polysaccharide Liposomes[J].
Science and Technology of Food Industry, 2023, 44(14): 9—-15. (in Chinese with English abstract). doi: 10.13386/j.issn1002-

0306.2022120050

- BERZEE—AMERRRIESEX ( FEER: B8R .ENRFEID) -

R ZHEIR Bl 2 B S5 HRAL

I E TR, FRRAE?, BRREE, AR, KR, AARRER 2
(1L AR LK ZAEDBHFE TRFRE, A E%Z 271018;
2L AEBEFRAEREREMEEETELET, WA A% 271018)

i EAHRANA KRGS, R A2 BB & T — A A SR ARt L AT M AL, YURM L,
Ehikfe g Aot AR Z, AHEAREE, RAZEE R BRRHE T KHFSEBERAREFE SM4, 7+
AT A, A, R ERAE, A PR ERRBRTRRITT AR, SREYW, K#HFSBIE ARG ZHE
EHRMRIEAI 411, BB 2411, A F R 14 min, R KELHEH 61.00%+0.73%; ATFRE AN HR D Fi0%
M. AR, AR MR, #1424 213.50+1.85 nm. R A4 4 #4854 (Polymer Dispersity Index, PDI) #
0.187+0.005. Zeta 4% A-21.07£1.27 mV; ¥ MFe2rsb k38 & 9 K35 5 A AR T QL322 AR R AP, JFE @325
AR, REEHCMEER,; SR RXBET4CHRAE28dE, KiFFHEAAKESLY 21113
0.54 nm 3% £ 225.70+0.65 nm, PDI & 0.187+0.003 3% £ 0.236+0.001, .3 Fd 60.96%+0.32% 4 £ 56.97%=0.74%,
REMBE AR, B, AFRHEGKFSBBRAROITELES, 2580, SHRBTF. A2Kg, TAHAFAK
3T D MEIT A R A F IR,

KRR K37 S48, IS RIR, v o ik, S5 MR, L35

PB4 TS255.1 SCHRFRIRES: A XERS:1002-0306(2023)14-0009-07
DOI: 10.13386/j.issn1002-0306.2022120050

Preparation and Structural Characterization of Garlic Polysaccharide
Liposomes
SUN Yi', QIAO Xuguang?, ZHENG Zhenjia'?, QIU Zhichang', ZHAO Renjie', QI Yongqiu', LU Xiaoming"*"

(1.College of Food Science and Engineering, Shandong Agricultural University, Taian 271018, China;
2.Key Laboratory of Food Nutrition and Healthy in Shandong Province, Taian 271018, China)

Abstract: In this study, a novel polysaccharide liposome was prepared using garlic polysaccharides, soybean lecithin and
cholesterol and structurally characterized. The optimal preparation conditions of garlic polysaccharide liposomes were
determined by single-factor and response surface tests using the film-material ratio, lipid-drug ratio and ultrasonic time as
factors and the encapsulation efficiency as response values. The obtained liposomes were characterized in terms of
micromorphology, particle size, UV spectrum, IR spectrum and stability. The results showed that the optimal preparation
conditions of garlic polysaccharide liposomes were as follows: Film-material ratio of 4:1, lipid-drug ratio of 24:1,
ultrasonic time of 14 min, with the maximum encapsulation efficiency of 61.00%+0.73%. The obtained liposomes appeared
as spherical vesicles with uniform dispersion and good stability. Their particle size, polymer dispersity index and zeta
potential were 213.50+1.85 nm, 0.187+0.005 and —21.07+1.27 mV, respectively. UV and IR spectra confirmed that garlic
polysaccharides were successfully encapsulated into the lipid material through electrostatic interactions, without the
formation of new chemical bonds. After 28 days of storage at 4 °C, the particle size of garlic polysaccharide liposomes
increased from 211.13+0.54 nm to 225.70+0.65 nm, the PDI increased from 0.187+0.003 to 0.236+0.001, and the
encapsulation efficiency decreased from 60.96%+0.32% to 56.97%+0.74%, exhibiting a relative stability. Therefore, the
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garlic polysaccharide liposomes prepared in this study had high encapsulation efficiency, small particle size, good

dispersion and high stability, which could provide a reference for the development of garlic polysaccharide derivatives.

Key words: garlic polysaccharides; liposomes; response surface methodology; structural characterization; encapsulation

efficiency
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Fig.1 Effect of film-material ratio (A), lipid-drug ratio (B) and
ultrasonic time (C) on the encapsulation efficiency of
garlic polysaccharide liposomes
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Fig.2 Effect of interaction of two factors on encapsulation
efficiency of garlic polysaccharide liposomes
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Fig.3 Transmission electron microscope of garlic
polysaccharide liposomes
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Fig.4 Particle size distribution of garlic polysaccharide

liposomes
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Fig.5 UV spectra of garlic polysaccharides, polysaccharide
liposomes and non-polysaccharide liposome
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Fig.6 Infrared spectra of garlic polysaccharides and
polysaccharide liposomes
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