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Formulation optimization and characterization of self — microemulsifying
system for dihydromyricetin
CHANG Dawei,CAO Jiayi, YAO Qian, REN Na, WANG Huxuan,

SUN Yujiao, SHEN Wen

(College of Food Science and Engineering, Shaanxi University of Science & Technology, Xi’an 710021, China)
Abstract:In order to improve the bioavailability of dihydromyricetin ( DMY ), dihydromyricetin self —
microemulsifying system (DMY — SMES) was prepared. The solubility of DMY in excipients (oil phase,
emulsifier, and co — emulsifier) and the compatibility of each excipient were investigated to determine the
oil phase, emulsifier, and co — emulsifier. The proportions of these components in the self —
microemulsifying system were determined based on the pseudo — ternary phase diagram. Then, the
formulation of DMY - SMES was optimized by the simplex lattice method using particle size,
polydispersity index (PDI) and drug loading as indicators. The DMY — SMES prepared with the optimal

formulation was characterized. The results showed that with medium — chain triglycerides (MCT) , Tween —

80, and polyethylene glycol 400 as oil phase,
o7 H #3:2024 - 01 - 26, {261 H #7:2024 - 11 -28 emulsifier and co — emulsifier, respectively, the
BEIE : F5 AP AR IUH (32272446 ; BRIGH FHE optimal formulation of DMY - SMES was 10%
T SR TR H (2022NY -223) 5 e a8 v 2 i B R

A HARW K3 5T H (2INYYFOOS8 ) 5 B P4 45 52 s F A i
I35 H (2023 - YBSF —379)

Ve b (1978) . B Z0EE 11 R 5 95 1 2 3 particle size of DMY — SMES was 14. 46 nm, the
ERE T F) PO 9 5 0 T L R o A R 5 s mop) PDIwas 0.138, and the drug loading was 29. 84
(E-mail) cdw1860@ 126. com,, mg/g, with an encapsulation efficiency of

MCT, 60% Tween — 80, and 30% polyethylene
glycol 400. Under these conditions, the average
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85.26% . The DMY — SMES obtained from the optimal formulation was a light yellow, clear liquid with

spherical - like droplets, small particle size, smooth surface, and no aggregation, forming an O/W type.

Both the self — microemulsifying system and its diluted solutions exhibited excellent stability. The cloud
point of DMY — SMES was 70 C. The particle size and distribution of DMY — SMES in water, pH 1.2
HCIl, and pH 6. 8 phosphate buffer solution (PBS) showed no significant changes during the 30 d storage
period (4°C). The release amount of DMY — SMES in water, pH 1.2 HCI, and pH 6. 8 PBS was
significantly higher than that of free DMY. At a certain mass concentration, the DPPH and ABTS free

radical scavenging abilities of DMY — SMES were stronger than those of free DMY. In conclusion, the self —

microemulsion system can improve the solubility of DMY, giving DMY good biocompatibility and

stability, and it has broad prospects for development in the food industry and pharmaceutical field.
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MR 2P 0.59 +0.11
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Hl 8.59+0.79
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Table 3 Classification of SMES based on different oil

phase and emulsifier combination
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Table 4 Classification of SMES based on different
co — emulsifiers mixed with MCT and Tween —80

self — microemulsions

LAl : AP
R 1 R 2 2 3
PEG -200 C B C
PEG —400 A A B
i E D E

H 3% 4 A[ 1. PEG —400 Jy BhFLALFI, B il
Tk R RS2 AT iR, 21 s, @K FLAL IS 2
TRV , FLIBCTC R 5 20 3 8L 17 PEG - 200 4
S B FLACFIET , FLIR S VK FR H e Bzl 4k
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o 7E B L AR LA R B ZL AR R Y LA
AR IACPE A B, H =45 & &)
ACAH B S A B 20, 27 2.3 Hofh =0
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Table 5 Experimental design and results of simplex

lattice method

- AMCT B Tween- C PEG - Y,/
RES e s wwie ™ (g
1 30 35 35 171.80 0.242 19.77

2 10 60 30 15.76 0.151 28.47
3 40 30 30 181.13 0.229 26.42

4 10 45 45 16.76 0.129 24,55
5 10 60 30 14.89 0.134 29.59
6 25 45 30 162.23 0.244 17.46

7 15 50 35 65.42 0.186 21.27

8 10 30 60 59.50 0.188 27.91
9 40 30 30 185.43 0.245 27.16
10 25 45 30 165.96 0.244 17.27
11 20 40 40 123.35 0.219 19.32
12 25 30 45 176.59 0.236 22.31
13 15 35 50 84.25 0.188 22.32
14 10 30 60 54.66 0.207 26.79

®6 [MOARBMAESN

Table 6 Analysis of variance of regression model

kiR Frm AmE BFE F p

FIHRR(Y,)
HHRY 59 496.92 6 9916.15  461.36  <0.000 1
SRS 50 799.21 2 25399.61 1181.74 <0.000 1
AB 5551.54 1 5551.54  258.29  <0.000 1
AC 2527.20 1 2507.20  117.58  <0.000 1
BC 335.59 1 335.59  15.61  0.0055
ABC 123.07 1 123.07 573 0.0480
W 150.45 7 21.49
BT 122.16 3 40.72 576 0.0620
ARz 28.29 4 7.07
BARR 59647.37 13

PDI(Y,)
il 0.02 5 4.34E-03  S3.11  <0.000 1
SRS 0.02 2 7.61E-03  93.15  <0.0001
AB 481E-03 1  4.81E-03 58.83  <0.0001
AC 4.53E-04 1 4.53E-04 554 0.0464
BC 1.37E-03 1 L.37E-03 16.75  0.0035
Bz 6.54E-04 8  8.18E-05
BT 2.0lE-04 4 5.03E-05 0.4  0.7746
iR 4.53E-04 4 1.13E-04
BAR 0.02 13

HA(Y,)
i) 227.65 5 45.53 212.90  <0.000 1
SRS 16.92 2 8.46 39.55  <0.000 1
AB 166. 63 1 166. 63 779.13  <0.000 1
AC 24.54 1 24.54 11476 <0.000 1
BC 14.55 1 14.55 68.03  <0.000 1
W 1.71 8 0.21
By i 0.16 4 0.04 0.11  0.9740
HiR 1.55 4 0.39
BARS 229.36 13

H1Z 6 Al 1,3 MR p fEH /N T 0.000 1, 4F
WO MR TU p (HE KT 0.05, A, [F]
BFY, LY, Y, 3 ANRBR A S R U E RE(RY) 4y
B4 0.997 5.0.970 8.0.992 5, ¥ 3%y & R
(Ridj)ﬁ;}'j”]ljﬂy 0.995 3.0.952 5.0.987 9, ¥ KF
0.95, KW iZA Y 5 B 4f, il 11 T DMY - SMES
e 7 LA o
2.5 DMY - SMES 5 1 fe. 77 TR 5 42 A0 55

A CLRLAR AN RS I A A O A T 25)
P HE SRR 5 T A8 24 iy, 92 o P 71 )
ARTR . L35I8 3 MEIRIT O, FRAE V24
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