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Fig 1 Pseudo-ternary phase diagram of
microemulsions with surfactant: cosurfactant ratio
of (a) 2:1, (b) 3:1 and (c) 4:1.
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Table 1 Formulations for preparation of microemulsions

Sample Qil (gr)  Surfactant (gr)  Cosurfactant (gr) Water (gr) B- sitosterol (gr)
1 0.4 0.4 0.2 0.33 0.207
2 0.5 0.34 0.16 0.25 0.195
3 0.4 0.4 0.2 0.33 0
4 0.5 0.34 0.16 0.25 0
5 0.4 0.45 0.15 0.33 0.207
6 0.5 0.39 0.13 0.33 0.210
7 0.4 0.45 0.15 0.33 0
8 0.5 0.39 0.13 0.33 0
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Table 2 Mean particle diameter and polydispersity index (PDI) of microemulsions

PDI Mean diameter (nm) B- sitosterol S:C ratio Oil (%) Sample
0.282+0.01 29.309+0.115 + 2:1 40 1
0.292+0.05 35.481+0.3 + 2:1 50 2
0.251+0.021 19.463+£0.218 - 2:1 40 3
0.358+0.056 53.827+0.18 - 2:1 50 4

0.0309+0.013 41.280+0.195 + 3:1 40 5
0.332+0.06 68.713+0.129 + 3:1 50 6
0.296+0.05 32.957+0.13 - 3:1 40 7

0.310+0.032 62.386+0.234 - 3:1 50 8
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Table 3(a). Mean particle diameter (p<0.05) and polydispersity index (PDI) (p>0.05) of
microemulsions versus oil percentage

PDI Mean diameter (nm) il (%)
0.323° 30.752° 40
0.2845° 50.602° 50

Table 3(b). Mean particle diameter (p<<0.05) and polydispersity index (PDI) (p>0.05) of
microemulsions versus S:C ratio

PDI Mean diameter (nm) S:C ratio
0.31175° 30.020° 2:1
0.29575° 51.334° 3:1

Table 3(c) Mean particle diameter (p>0.05) and polydispersity index (PDI) (p>0.05) of
microemulsions versus B-sitosterol containing

PDI Mean diameter (nm) p-sitosterol
0.30375% 43.696" +
0.30375% 37.658° -

Table 5(a) pH (p>0.05) of microemulsions
versus oil percentage

pH 0il (%)
0.323" 40
0.2845° 50

Table 5(b). pH (p<0.05) of microemulsions
versus S:C ratio

pH S:C ratio
5.475° 2:1
6.59° 3:1

Table 5(c) pH (p>0.05) of microemulsions
versus B-sitosterol containing

pH B-sitosterol
6.075" +
5.99* -
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Table 4 pH of microemulsions
- S:C Oil

pH sitofterol ratio (%) Sample
5.05+0.08 + 2:1 40 1
5.62+0.11 + 2:1 50 2
5.36+0.2 - 2:1 40 3
5.87+0.12 - 2:1 50 4
6.7+0.25 + 3:1 40 5
6.93+0.03 + 3:1 50 6
6.71£0.09 - 3:1 40 7
6.02+0.11 - 3:1 50 8
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Table 6 The Viscosity and surface tension of microemulsions

Surface tension (mN/m) Viscosity (cps)  B- sitosterol  S:C ratio Oil (%) Sample
26.9+0.01 35.749+0.205 + 2:1 40 1
27.544+0.08 40.520+0.1 + 2:1 50 2
27.06+0.17 30.960+0.019 - 2:1 40 3
32.1540.1 35.800=0.208 - 2:1 50 4
26.93+0.11 35.870+0.136 + 3:1 40 5
29.02+0.02 45.400+0.225 + 3:1 50 6
30.35+0.05 30.850+0.14 - 3:1 40 7
33.70+0.14 36.500+0.141 - 3:1 50 8

Table 7(a) Viscosity (p<<0.05) and surface tension (p<0.05) of microemulsions versus oil percentage

Surface tension (mN/m) Viscosity (cps) Oil (%)
27.81° 33.8573° 40
30.6025° 39.555% 50

Table 7(b) Viscosity (p>0.05) and surface tension (p>0.05) of microemulsions versus S:C ratio

Surface tension (mN/m) Viscosity (cps) S:C ratio
28.4125° 35.7572% 2:1
30° 37.655" 3:1

Table 7(c) Viscosity (p<0.05) and surface tension (p<0.05) of microemulsions versus B-sitosterol

containing
Surface tension (mN/m)  Viscosity (cps) B-sitosterol
27.5975° 39.8848° +
30.8150° 33.5275 -
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Table 8 The stability of microemulsions in 4  and 25 ™

S;;'b(‘:i‘gs‘;‘ St“b(‘:i‘gs‘;‘ 47 positosterol  S:Cratio  Oil (%) Sample
%1 30+1 T gh| 40 0
1242 311 + 21 50 2
1241 3042 i 21 40 3
1241 30+1 i 21 50 4
12+1 20+1 + 31 40 5
1121 20+1 " 31 50 6
1241 29:+1 i 31 40 7
1121 29:+1 ! 31 50 8

Table 9 (a) Stabilityin 4 “(p>0.05) and 25  (p>0.05) of microemulsions versus oil percentage

Stability in 25 (days) _ Stability in 4 (days) __ Oil (%)
12° 29.5° 40
11.5° 29.75" 50

Table 9(b) Stability in 4 * (p<0.05) and 25  (p>0.05) of microemulsions versus S:C ratio

Stability in 25 (days)  Stability in 4  (days)  S:C ratio
12° 30.25° 2:1
11.5° 29° 3:1

Table 9(c) Stability in 4 * (p>0.05) and 25  (p>0.05) of microemulsions versus p-sitosterol

containing
Stability in 25 (days)  Stability in 4  (days)  B-sitosterol
11.75° 29.75° +
11.75° 29.5" -

Table 10 The mean diameter and polydispersity index of some microemulsions in 4 “after 30 days

PDI Mean diameter (nm)  B- sitosterol S:C ratio  Oil (%)
0.503 303.74 + 2:1 40
0.621 362.98 + 2:1 50
0.498 284.3 - 2:1 40
0.583 324.5 + 3:1 40
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In recent years, phytosterols have been widely used as an additive in foods to regulation
cholesterollevel in the plasma, in cosmetics and pharmaceuticals. The high melting point and
insolubility in water and oil make it difficult to add phytosterols to food. In this study, microemulsion
containing B-sitosterol with different formulations were prepared from sesame oil and tween 80 as
surfactant and a mixture of ethanol/propylene glycol as cosurfactant; An ultrasonic homogenizer was
used to reduce the particle size. Oil percentage and the ratio of surfactant: cosurfactant was changed in
the samples to obtain an optimal formulation. The mean particle diameter was about 50 nm and lower.
There was no significant relationship between [-sitosterol containing, mean diameter and
polydispersity index of microemulsions (p>0.05). The mean particle diameter was increased when oil
content and the ratio of surfactant: cosurfactant increased(p<0.05). Poly dispersity index of the
samples were below 0.5. The viscosity and surface tension of the samples increased with the increase
in oil content and B-sitosterol addition (p <0.05). The stability of the samples was also predicted at
various temperatures. The best resultswere obtained for the sample containing 40% oil, with a
surfactant: cosurfactant ratio of 2:1, and the addition of B-sitosterol did not have an adverse effect on
the results.

Keywords: Microemulsion, Oil, Surfactant, Cosurfactant.

* Corresponding Author E-Mail Address: atpourjahed@jsu.ac.ir

AR


https://fsct.modares.ac.ir/article-7-31739-fa.html
http://www.tcpdf.org

