330004
60— 80 60— 60 60
50°C-70C
70°C-110C
2:2 1:3
doi: 10.11842/wst.2014.08.002 R284 A
(1] 1

1.1

1.1.1
FA25

GL-16
Physical MCR101 Anton Paar
Turbiscan Lab
Formulaction OLYMPUS CX41
/ OLYMPUS TG/DTA 6300
DDS-307A
1.1.2
Isopropyl Myristate IPM
2013-12-15 60
2014-08-18
* “ 77 2008BA153B071
20123BCB22007
20122BAB205071
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Span60 S60 60 Tween 60 1
T60 80 Tween80 T80 Sample S60/g T60/g T80/g Cl6-Cl8/g IPM/g DD H,0/mL GPL/g
C16-18 C1 0 4 16 10 70 0.2
Glydant Plus Liquid C2 1 3 16 10 70 0.2
GPL Lonza 3 2 2 16 10 70 0.2
DD H,0
1.2 C4 3 1 16 10 70 0.2
C5 0 4 16 10 70 0.2
560180 S60-T60 C6 1 3 16 10 70 0.2
8 1
IPM C16-C18 S60 Cc7 2 2 16 10 70 0.2
T80/T60 GPL s 3 | 16 10 70 0.2
80C+2°C
10 000 rpm 8 000 rpm 15 min 55C 6 h
1 min -20°C 48 h 40°C 48 h 3
40C 75% 10 -
1.3 - Turbiscan Lab
25°C 75% 1
25C 60% 15
3 2
1.3.1 2.1
3-4 2.1.1
Savic § 14
400 C16-C18
1.3.2
MCR101 Anton Paar Sheikh K A P
2-120 pa
0.1%-100% 10 Hz 1
25C 1 S60-T80  S60-T60
1.3.3 S60
TG/DTA6300
20°C-50C 50°C-70C 70°C-110C
5C-min™ 2.1.2
25C-120C 25 mL-min™ TG
Junginger H'® o/w
1.4
Thermogravimetric Analysis TG 70°C-110C
50°C-70C
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Wlapesoc

S560:T80=2:2 S60:

T60=1:3
2.1.3
1
20°C-50C 2 S60-T80
2 S60-T60 S60
S60-T80 Cl1-Cc4
S60-T60 C5-C8 S60 20°C-50C
50°C-70C Water Loss 50C-
70°C Wlspco
S60 2.1.4
70C-110C WLoc-noe Yield Value YV
141 )
S60 S60-T80  S60-T60
2 x£SD n=9
Sample WLagc_soc/ Y% WLsoc_70:c/ % WL 110/ % TW/% Cond. /us-cm™ YV/Pa

C1 23.37+4.37 32.70+1.93 14.37+2.84 70.17+0.91 9.54+0.39 7.91+1.28
C2 17.03+1.55 42.67+4.88 11.37+£3.57 70.77+0.15 13.33+0.88 17.91+£0.91
Cc3 14.23+0.42 48.19+2.18 8.23+1.33 70.38+0.79 15.99+0.76 27.06+3.37
C4 16.43+0.49 51.73+0.78 2.73+£0.15 70.57+0.64 22.00+0.95 15.72+1.93
C5 16.73+0.90 34.83+8.93 18.97+9.85 70.23+0.12 11.36+0.84 26.30+2.64
C6 13.01+0.29 39.48+11.10 17.35+11.00 69.66+0.52 13.11+0.03 30.02+2.23
Cc7 17.12+3.24 44.83+7.11 8.39+3.98 70.20+0.89 19.32+0.38 25.00+£2.74
C8 19.21+3.24 46.16+4.68 4.44+1.23 69.68+0.68 26.13+1.40 20.58+2.35
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S60 YV G’ G" LVE-S G'=G" YV
S60:T80=2:2 S60:T60=1:3
YV FP CP  S60-T80
2.1.5 YV S60-T60
[7]
G’ 2.2
G” Cross 2.2.1
over Point CP Flow Point FP G’
=G" 70%
Linear Viscoelastic 4 S60-T80  S60-T60
Range LVE 181 - -
LVE-S S60
S60:T60=0:4 - -
3 S60-T80  S60-T60
3 x+SD n=9
Sample G'/Pa G"/Pa FP/Pa CP/% LVE-S/Pa G'=G"/Pa

Cl1 5 405+314 2 767+130 18.00+2.49 0.55+0.11 13.23+1.02 2 285+155

C2 6 803271 3 189+194 39.08+3.33 0.97+0.10 17.70+0.57 2 813+135

C3 8 107+631 3 586+310 5.36+10.86 0.94+0.24 34.96+6.20 3 359+86

C4 7 068+179 2 987+126 23.17+3.60 0.54+0.09 23.43+2.03 2 881+136

C5 10 697+178 5 499+35 71.25+11.70 1.17+£0.22 27.41+2.77 4 287+126

C6 16 292+823 8 439+390 62.41+5.56 0.62+0.08 48.49+8.00 6 921+207

C7 13 2111 024 6 647+483 40.32+8.73 0.49+0.10 41.91+8.82 5 642+523

C8 6 535110 2 547+141 28.74+3.31 0.89+0.15 22.84+3.33 2 293+218

4 x+SD n=3 %

Cl1 C2 C3 C4 C5 C6 C7 C8
65.12+0.62 67.16x0.89 69.70+0.32 68.02+1.03 68.03+1.11 69.12+0.22 70.01£0.26 68.72+0.56
34.69+2.49 28.62+4.56 68.76+0.55 71.70+0.95 43.51+2.33 52.12+2.35 66.59+1.23 72.86+3.02
63.87+1.77 66.32+0.98 67.91+2.02 66.52+1.33 67.07+0.59 68.39+0.32 68.67+0.73 69.80+0.22

- 54.52+2.35 60.31x1.96 62.29+1.33 65.47+1.53 69.84+0.69 65.40+1.78 67.67+1.02 68.45+1.32
69.81+0.33 70.73+0.52 68.48+0.19 69.02+0.21 68.89+1.02 69.43+0.45 68.20+0.42 70.21+0.26
- 66.12+1.56 67.68+0.69 68.61+0.88 68.89+1.14 70.48+0.79 68.91+0.32 69.32+0.26 70.02+1.25
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70%

S60-T60 S60-T60
S60-T80 S60-T80 TG
70% 2.3
S60-T80  S60-T60 SPSS 13.0
Spearman 5
2.2.2 5
YV G G" FP LVE-S
G'=G" WLspcroe Wlioe-tio
P<
Stability Kinetics Index SKI 0.05 P<0.01
SKI 2 WLage_soc P<0.1 Savic S D
S60-T80 Cl1-C4 S60-T60 1 20°C-50C
C5-C8 S60 YV G G”
g 0p Stabilty kinctics
7.00 ,ﬂ/‘eﬂ( ey Gl [10]
6.00 / ’\\\\\ 4.»///
& 5.00 / =3 &
Ef 4.00 / sula. o8
Gl . 6 SPSS 3
‘ 1 3
94.965 % 70%
3
Time/ 7 1 F1
2
5
WLhsocroe  WLhapc-ioe Cond. YV G’ G” Fp LVE-S G'=G"
WLso_70c 1.000 -0.905™ 0.881™
WLoo_iioc / 1.000 -0.881™
Cond. / / 1.000
WLao_soc -0.690" -0.690" -0.619" -0.619" -0.690" -0.690"
YV 1.000 0.810" 0.762" 0.905™ 0.857™ 0.810"
G’ / 1.000 0.952™ 0.810™ 0.952™ 1.000™
G" / / 1.000 0.810™ 0.857™ 0.952™
FP / / / 1.000 0.738" 0.810™
LVE-S / / / / 1.000 0.952™
P<0.1 P<0.05 P<0.01 / P>0.1
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6
/% 1% 1% /%
F1 5.931 53.921 53.921 5.555 50.501 50.501
F2 2.895 26.318 80.239 3.144 28.582 79.082
F3 1.620 14.725 94.965 1.747 15.883 94.965
7
F1 F2 F3 F1 F2 F3
W Laoe_soc -0.733 -0.493 -0.304 -0.807 0.287 -0.372
WLsoec_r0c -0.207 0.940 0.131 0.089 -0.967 0.005
WL noc 0.601 -0.794 0.030 0.308 0.925 0.204
Cond. -0.343 0.848 0.080 -.062 -0.914 -0.059
YV 0.845 0.341 0.366 0.857 -0.119 0.465
G’ 0.922 -0.017 -0.306 0.899 0.336 -0.148
G” 0.949 0.021 -0.267 0.932 0.303 -0.109
FP 0.873 -0.180 0.432 0.709 0.371 0.584
Cp 0.068 -0.275 0.955 -0.144 0.144 0.975
LVE-S 0.867 0.425 -0.155 0.969 -0.118 -0.051
G'=G" 943 0.122 -0.284 0.961 0.209 -0.136
F2 “
Sample F1 F2 F3 .
Cl1 -1.367 1.396 -1.271 ..
C2 -0.610 0.216 0.635
i 3 F3 Ccp
C3 0.220 -0.665 0.897 FP YV
C4 -0.320 -1.226 -0.713 F3 cc
C5 0.205 1.170 1.450 i
Co6 1.725 0.576 -0.367 8
C7 0.962 -0.359 -1.100
C8 -0.816 -1.109 0.468 3
8
F1 ce s
< Spearman
i 2 F2 9 F1 F3
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9 50°C-70C
F1 F2 F3
S60-T60
0.786 -0.333 0.143
S60-T80
0.119 -0.833" -0.024
0.476 -0.429 0.119
- 0.262 -0.286 0.333
- 0.357 -0.167 0.357
-0.738" 0.461 -0.289 JZYC12B03
“P<0.05

F2
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Correlation Study on Microstructure and Stability of Cream Based on Changes in Compound Proportion

of Mixed Emulsifiers
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Yin Huifu, Wang Sen, Li Rongmiao, Zhu Weifeng
(Key Laboratory of Modern Preparation of Traditional Chinese Medicine, Ministry of Education, Jiangxi University
of Traditional Chinese Medicine, Nanchang 330004, China)

Abstract: This article was aimed to study the correlation between microstructure and stability of cream contained
Span and Tween as compound emulsifier by factor analysis. Techniques such as microscopic observation and rheolog-
ical examination were used to perform the microstructure. And the thermal analysis and near—infrared stability ana-
lyzer was carried out to quantify characterization of the physical stability of cream. The results showed that among
the series of S60-T80 and S60-T60 creams based on compound emulsifier, cream conductivity increased and more
and more spherical lamellar liquid crystalline structures appear on micrographs with increasing Span 60 fraction. The
greatest viscoelastic was appeared when the mass ratio of Span and Tween was 2:2 and 1:3, respectively. From the
thermogravimetric analysis, the increase of Span 60 fraction led to the weight loss of samples between 50°C-70°C in-
crease, but it decreased within 70°C—110°C. Tt was concluded that there was positive correlation between the intensi-
ty of microstructure and the ability of resistance to structural failure when the experiment conditions were stable. It
had negative correlation with the hydrophilic gel phase water distribution index.

Keywords: Microstructure, factor analysis, rheological examination, collection
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