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Matrix formulation optimizing of Periplaneta americana Cream by D-optimal
mixture design

ZHANG Zhen, FU Chao-mei, HU Hui-ling, SHENG Fei-ya, LIAO Wan, GAO Fei, XU Xiao-qiu
Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

Abstract: Objective To optimize the matrix formulation of Periplaneta americana Cream. Methods To optimize the blank matrix
formulation by D-optimal mixture design, using presentation, spread property, centrifugal stability, cold stability, and thermostability as
evaluating indicators, and to investigate the dosage of P. americana extract. Results The matrix formulation of P. americana Cream
was as follows: glycerol 11.00 g, stearic acid 14.00 g, triethanolamine 3.50 g, atolein 18.00 g, petrolin 10.00 g, water 43.50 g, and the

amount of P. Americana extract 1.0 g. Conclusion D-optimal mixture design is an effective and systematic method which could

optimize the matrix formulation to reach the optimum presentation and physical property.
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Table 1 Factors and levels
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Table 2 D-optimal mixture design test
s MR e g el e
Halr ERER SR wiERE Al K Bl TNIE iR
1 18 10 6 24 16 26 0 5 10 0 10 45
2 4 14 3 12 16 51 5 10 10 5 0 55
3 18 10 3 24 4 41 10 10 10 10 10 100
4 14.5 11 5.25 21 13 35.25 0 5 10 5 10 55
5 4 14 6 24 16 36 0 0 10 0 0 20
6 11 14 3 12 16 44 5 10 10 10 10 85
7 4 10 6 12 16 52 10 10 10 5 0 70
8 11 10 3 12 4 60 10 10 10 10 10 100
9 4 10 3 24 16 43 10 10 10 5 0 70
10 18 14 6 12 16 34 0 0 20 0 0 40
11 10 3 24 16 43 5 10 10 5 0 55
12 4 14 3 24 4 51 2.5 5 10 10 10 72.5
13 11 14 6 24 16 29 0 5 10 0 0 100
14 11 12 4.5 18 10 44.5 5 10 10 10 10 85
15 4 10 3 12 10 61 5 10 10 5 10 75
16 10 6 24 4 52 5 10 10 0 10 65
17 4 12 3 12 4 65 10 10 10 10 10 100
18 18 14 3 12 4 49 0 10 10 10 10 70
19 18 10 6 12 4 50 2.5 10 10 10 10 77.5
20 4 14 6 12 4 60 10 10 10 10 10 100
21 18 10 3 12 16 41 10 10 10 10 10 100
22 7.5 13 5.25 15 7 52.25 10 10 10 5 0 70
23 4 10 3 18 4 61 10 10 10 10 10 100
24 18 14 3 24 16 25 0 0 10 5 0 30
25 4 10 3 12 10 61 5 10 10 10 10 85
26 4 10 4.5 12 4 65.5 5 10 0 5 10 55
27 18 14 6 24 4 34 0 5 10 0 10 45
28 11 14 3 24 4 44 2.5 5 10 10 10 72.5
29 4 10 4.5 12 4 65.5 5 10 10 5 10 75
30 4 12 3 12 4 65 5 10 10 5 10 100
31 4 10 3 18 4 61 10 10 10 10 10 100
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Fig. 2 Contour (I) and 3D graphs (II) of OD values of glycerol (A), stearic acid (B), triethanolamine (C),

atolein (D), petrolin (E), and water (F)
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Table 3 Investigation on dosage of extract

G /% SBPER Ty — s
I iy 5 [

0.5 e, A, LAt uf TRy = T BAA T BAA

1 Jerk, . B AT uf TR I LR LT

2 JEPE, AL B TRz A+ LR

3 T AR, B By TR Sy AT R UCTERT HH

4 TR, HRE, RRSEE % TR Sy )2 ESh AT UCUERT HH

5 T, HRE RSO % TR Sy )2 ESh AT UCTERT HH
FESEAR, PR (0 S AE 2 MR RS H N “ 47 KA, 2009.
B, 2355 100 45, TG 1 NS0 &g 1] MR, RRECE M29250190 D). Bl s gy

i,

W SEEN A 85 73, UEAER IR 5

AUAE A 1 A 4 A Z2 80K, (HSERRAE
VRO 5 I ZZHDEAR, HOE 1T A iR bR
ARAF T P MR I ZERRESIE T 15 2R
I 7

SE 3k

(1]

(2]

(3]

[4]

[10] 3%

J& B, SEYNKWE (Periplaneta americana L.) %I
KA WIIT [D]. fM: FE AR K2, 2008.
P, ks, [ 8, 2 SEMKERREEEYIN N R
SRR ER 0] BRI SRR, 2011,
26(2): 123-128.

FERE, WA, DGR, 45 SRR hhieE
LG YA DAL TR T RS b (0] B EEE
24, 2011, 22(6): 1389-1391.

WYLHR, RS, & il & EWKEE (Periplaneta
americana L) PUEMARBEEAVIDWEE [1]. HEER
MK 22431, 2004, 33(2): 166-168.

EAHESS, BN, EEME, S5 SRS M ERESY
HERE (7). BE2A%EI8, 2008, 14(18): 2822-2824.

H/NE, ST, R85 SRR I PR
BURIE M SEIRATST (7], T EDRIRAEY) 22 AE, 2007,
2(2): 140-143.

R, FEOF, k. EEHMIGARHE 7]
P 52 24 2R AR, 2006, 6(7): 1390-1393.

HRUD. W E TR S AT T8 (M) dbat R E
iU R AL, 2007.

PR, ERMME M) bt AR DA H R,
2005.

5. BRMRE T T AT D] K KEH T

[12]

[13]

[14]

[16]

[17]

(18]

[19]

K2%, 2009.

FRIEIE. HhazhsaE M) dbat: o B R EE 2 iR A,
2003.

woows, aRkdkil. FLE LA R T WiEE (9] R E
P2 e 2424 2% 35, 2005, 25(9): 877.

NG, #POCUR, m %, 5. D-metRIRRLE VLA R
B B AR RILE AR [J]. R
22010, 8(7): 491-495.

TR, BHMH, T4, & BT SAS ekt
) S B R L AR AR AR BB I 98 23 90 R Ak 5 TR B e 1 R
[7]. YLVGh BE 22 B 2E4R, 2007, 19(1): 61-63.

AR, B Bk, AR IE. 3 RSB KEh B L E
FEFUITR R [J]. P S A R 2Y, 2008, 3(26): 172.
ThM . IR R B TN R S R e R (7).
P22k, 2005, 20(5): 451-452.

OBk, 3R R, TRRE. FUE 0 PR LRI
[J]. B2 TolkAR, 1994, 25(10): 460.

iz, W, ZEEE, 2 Rk 0 A il i
B L 1 2 S RO (] OB R R A AR,
2008, 28(5): 828-831.

H30Al. LBH &5 3CE BWFH 58T [D]. Kt K
K2, 2007.

Bl U, W92 — 5 CE MATE] S TR
FE: WABBEREK 2, 2008.

R, FEARTR M & T2 RS AR AT
[D]. ¥EFH: 7R 25 K%, 2010.

g M R, BEEEKE, % B5 e s E A
Jilii Bk SR (1] HIFIECA, 2010, 19(19): 39-41.
melEe. B LAAKE M D] B EPRHER
2, 2007.

[D]. A%



