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Formulation optimization of self-microemulsion loaded with total alkaloid from
Nelumbinis Plumula by central composite design-response surface method
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( Department of Traditional Chinese Medicine Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China)

ABSTRACT: AIM To optimize the formulation of self-microemulsion loaded with total alkaloid from Nelumbinis
Plumula by central composite design-response surface method. METHODS The self-microemulsion area was i-
dentified through drawn pseudo-ternary phase diagram. With emulsification time, particle size, drug loading and
polydispersity index as indices, the formulation was optimized by central composite design-response surface method.
RESULTS The fitting effect of second quadratic model was better than that of multiple linear model. The best for-
mulation contained 24. 57 g ethyl oleate, 22. 16 g cremophor EL, 22. 16 g tween-80, 23. 70 g PEG400 and 7. 41 ¢
total alkaloid from Nelumbinis Plumula for every 100 g self-microemulsion. CONCLUSION  With good predicta-
bility, this method can be used for the formulation optimization of self-microemulsion loaded with total alkaloid from
Nelumbinis Plumula from Nelumbinis Plumula.
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Fig. 1 Blank pseudo-ternary phase diagrams
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Fig.2 Pseudo-ternary phase diagram without total alka-

loid from Nelumbinis Plumula
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Tab.1 Factors and levels

X K
%
R -1.414 -1 0 1 1.414
X, /% 10 12.93 20 27.07 30
X, 1.5 1.87 2.75 3.63 4
2.4.1 SRR SEAEG Wk 2.

F2 RWEHEER
Tab.2 Design and results of tests
RivE X,/% X,  Y,/nm  Y,/s Y,  Y,/(mg-g")
1 12.93  1.87 18.8 26.20 0.063 9 98.75

2 27.07 1.87 34.2 28.03 0.096 3 104. 83
3 12.93  3.63 17.0 31.91 0.0493 80. 61
4 27.07  3.63 28. 1 90.92 0.0500 89.75
5 10.00  2.75 16.0 20.15 0.080 8 95.38
6 30.00 2.75 34.3 77.85 0.077 8 96. 74
7 20.00 1.50 26.9 19.80 0.086 0 100. 74
8 20.00  4.00 21.4 36.70 0.056 5 74.76
9 20.00 2.75 24.6 24.60 0.052 4 73.06
10 20.00 2.75 23.9 29.90 0.059 4 75.75
11 20.00 2.75 24.1 33.33 0.0529 74.23
12 20.00 2.75 24.3 34.58 0.050 3 71. 44
13 20.00 2.75 23.9 29.32  0.050 8 71.49
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Y,=37.63 +17.81X, +11.56X, (r=0.8064, P =
0.0052). Y, =0.064 +3.607 x 10 °X, - 0.013X,
(r=0.6762, P=0.047 1), Y, =85.19 +2. 14X, -
8.75X, (r=0.5793, P=0.1294),

ZWREHA BT REEESE RSN Y, =
24.16 + 6.55X, — 1.96X, - 1.08X,X, + 0.46X; —
0.036X; (r=0.9994, P<0.0001), Y, =31.52 +
17. 81X, +11.56X, +14.30X,X, +10. 15X - 0.23X;
(r=0.964 3, P=0.0006) . Y, =0.053 +3.607 x
107X, -0.013X, —-7.925 x 10 ° X, X, +0.010X; +
6.445x107°X; (r=0.9178, P=0.0099) . Y, =
73.19 +2. 14X, - 8.75X, + 0. 77X, X, + 11. 83X} +
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Fig. 3 3D response surface graphs and 2D contour plots
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Tab.3 Results of formulation verifications (n =3)

Eistay A SENE AHXS 225/ %
SEHRAR/ nm 33.53 31.70 5.46
EERIANI IV 31. 67 29.68 6.28
EZ i €714 0.092 1 0.087 4 5.10
MR 2R/ (mg-g™")  101.01 102. 56 -1.53
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Optimization of the ultrasonic-assisted alkaline extraction of polysaccharides
from Rhodiola crenulata by response surface method
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(1. Wannan Medical College, Wuhu 241002, China; 2. Southwest Forestry University, Kunming 650224 , China)

ABSTRACT: AIM To optimize the ultrasonic-assisted alkaline extraction of polysaccharides from Rhodiola cre-
nulata by response surface method. METHODS  With the yield of polysaccharides from Rhodiola crenulata as an
index, together with NaOH solution concentration, ultrasonic time and ultrasonic temperature as factors, the extrac-

tion technology was optimized by response surface method. RESULTS The best conditions were 0. 25 mol/L for
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