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Abstract: Objective To study the prescription and preparation process of quercetin microemulsion containing Tremella fiiciformis
polysaccharide as emulsifier. Methods The prescription was optimized through solubility investigation, compatibility test and ternary
phase diagram method. 7. fuciformis polysaccharide was used as natural emulsifier, the ratio of oil phase, mixed emulsifier and co-
emulsifier were used as the examination factors, and particle size, drug loading capacity and polydispersity index (PDI) were used as
evaluation indicators. The central composite design-response surface method was used to optimize the formulation of quercetin
microemulsion and evaluate its properties, dissolution and stability. Results The oil phase of the quercetin microemulsion
prescription was glycerol triacetate (36%), the emulsifier was T. fuciformis polysaccharide (23%) and T80 (23%), and the co-emulsifier
was PEG400 (18%); The resulting microemulsion had uniform and transparent appearance; The average particle size was (25.04 +

0.94) nm, the potential was (—13.20 £ 0.68) mV, the PDI was 0.311 £ 0.030, and the drug loading was (30.17 + 1.02) mg/g. The
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dissolution test showed that the cumulative dissolution rate of quercetin in simulated intestinal fluid and simulated gastric fluid at 60

min was 87.95% and 70.47%. Preliminary stability test, high-speed centrifugation and high-temperature test results showed that the

quality of microemulsion was stable. Conclusion The preparation process of quercetin microemulsion is simple, which can increase

the solubility and dissolution of quercetin, and provide reference for further research and development of related preparations.

Key words: quercetin; Tremella firciformis polysaccharide; microemulsion; pseudo-ternary phase diagram; central composite design-

response surface method; dissolution; stability
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Table 1 Comparison of emulsification of samples
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WHZE  6030+£2.00 | WEXLHE  46.6711.50
FIFifAR  53.334+1.20 NESE A 20.101+1.80
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microemulsion sample (b)
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Table 2 Results of solubility determination of quercetin
(X£s,n=3)

I ikl VAR (mg g ™)

hAH TR .18 0.16%0.02
=R H R 2.0840.11
BB 2.31£0.21
K 1.0340.07
BRI 0.2940.01

A A T80 10.51£0.10
WHZ b 1.6740.14
T20 24.1240.51

WAL LI 4.80+0.12
N = =
PEG800 72.3740.82
PEGA400 166.28+1.14
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Fig. 2 Pseudo-ternary phase diagrams for Tremella fuciformis polysaccharide and T80
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Table 3 Factors and levels

_ 7K
A EE
~1.414 -1 0 1 +1.414
X1/% 10.00 1439 2500  35.61 40.00
X 0.50 0.87 1.75 2.63 3.00

Table 4

composition design experimental responses and results of

x4 ERRITEER

Composition of preparations used in central

central composite design

WE X% Xo  #HAE/(mgg') HKiff/nm PDI

1 40.00 1.75 16.21 50.58 0.771
2 3561 2.63 33.98 23.06 0.311
3 25.00 3.00 10.38 25.04 0.151
4 1439 2.63 19.59 16.49 0.161
5 2500 1.75 30.74 2423 0.451
6 2500 1.75 30.22 24.04 0.412
7 25.00 1.75 30.74 19.16 0.415
8 25.00 1.75 34.90 19.59 0.479
9 2500 1.75 28.27 18.44 0.487
10  25.00 0.50 83.40 76.33 0.529
11 3561 0.87 12.97 79.80 0.624
12 10.00 1.75 95.67 12.50 0.247

13 1439 0.87 145.07 4491 0.259
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Fig. 3 Response surface plots of effect of factors on formulation of microemulsion of quercetin

F=5 WIEREER (Xxs,n=3)
Table 5 Results of verification tests (X £ s, n=3)

fabr A8 TAE  AEXS R ZE %
SEYIRR/nm 25.04+0.94  26.19 -4.39
PDI 0.311£0.030  0.35 -11.14
#HE/(mg-g)  30.17+£1.02 3293 -8.38

37 CKMRE 100 5, BOSRMILHERM L, 10
min J5, FUBARIR 25 2 RUER, 2% 0545 BRIV i 71 %
2 min, BTG, TIES RS TR, SRR
N WIS, 2EE (E 4.

2.7.2  Kifs. PDI Fl Zeta AL HUM S K IUAL 0.1 g

B4 HWEZEMFE TEM E (100 nm)

Fig. 4 TEM of quercetin microemulsion (100 nm)
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Fig. 5 Dissolution curves for quercetin
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Table 6 Stability of quercetin microemulsion

#d  RifEmm  HA/mV PDI W R/(mg-g™")
0 25.04+0.94 —13.240.68 0.311+0.03  30.17+£1.02
1 25224052 —13.0+1.05 0.311+£0.05  30.1640.98
32597+1.73 —-11.9+1.29 0.315+0.02 30.10%=1.56
7 26.15+1.56 —11.1£1.00 0.320+0.01  29.86+1.32
15 28.15+0.99 —9.40+1.26 0.3254+0.02 29.00+1.24
30 28.76+1.32 —9.154+0.98 0.3260.03  28.90+1.26
60 28.7741.36 —9.131+0.68 0.32840.02 28.89+1.04
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Fig. 6 Particle size distribution of microemulsion after

different temperature treatments
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Fig. 7 Zeta potential and quercetin mass fraction of

microemulsion after treatment at different temperatures
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