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6. Polyglycerol polyricinoleate
7. Round Per Minute (rpm)
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1. Water in oil in water (W/O/W)
2. Water in oil (W/O)

3. Swelling

4. Pickering emulsion

5. Flocculation
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8. Creaming index (CI)
9. Creaming
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Table 1 The particle size of double emulsions (nanometers) at 0, 14 and 21 days of storage

Treatment 0 14 21
Control 351.6 386.4 417.8
1% HPMC 438 4919 540.1
2% HPMC 577.7 700.4 790.1
3% HPMC 536.5 614 703.6
4%HPMC 378 4414 542.5
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Fig 1 The influence of emulsifier type on double
emulsion particle size
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Fig 3 The influence of emulsifier type on particle size
distribution of double emulsions
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day period of storage
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Table 2 The particle size distribution of double emulsions during days 0, 14 and 21 of storage period

Treatment 0 14 21
control 0217 0.304 0.425
1% HPMC 0.308 0.402 0.439
2% HPMC 0.664 0.721 0.787
3% HPMC 0.534 0.669 0.722
4% HPMC 0.251 0.327 0416
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Fig 5 The stability of double emulsions during 21
days of storage period
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Table 3 The double emulsions stability at 0 and 21 days of storage under different temperatures

Treatment 25°C 80°C 90°C
0 21 0 21 0 21
Control 100 100 99 96 99 96
1% HPMC 100 95 92 85 94 84
2% HPMC 100 95 86 81 93 82
3% HPMC 100 96 94 85 95 85
4% HPMC 100 100 99 97 94 93
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Fig 7 The influence of different temperatures on
thermal stability of double emulsions
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Fig 6 The influence of emulsifier type on thermal
stability of double emulsions
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centrifugation
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Table 4 The influence of emulsifier type on double emulsion color

Treatment L a B AE
Control 76.5% 12 2% -
1% HPMC 73° 0.5% 1° 3.67%
2% HPMC 66" 0® -0.5¢ 10.60°
3% HPMC 68° -0.5° -1° 8.57°
4% HPMC 74.5° 12 32 2.23%®

*@ means within each column with different superscripts are significantly different (p<0.05).

‘}_;)J;'Q\ y)_i.w)f{.:p J.i)L.a.'; b}.io,a da}ykﬁ oS ))JQ:L«A

)}JJ.:A}JL} o)'\.l.;\)b 4..;@)) ‘_gud}:.wj}ﬁ\ J‘:‘}J'J:AA)/\ALS

Sl gar sy VY

S5P 8,

D

E

Fig 11 Electron microscope images of the control sample at different magnifications
A:2000, B: 5000, C: 10000, D: 15000 and E: 20,000

Al 03 e aslie O sed sl pl 5 3L s Ol
S0 sed pol ol Rl Ll eds Jlesl gl i
Ll 55 e 855 Slad o 5al « lAE (Lo el g Joos 5 S8 50
Ss Bl o b ol OV e W sk 4
o olp SlS S Gl ns (hE SV s e ol
LS 5 ok U8 a5l 5 el LS 5 Sl

YAQ

z -
S dm -t
Fan Ol (b s w8 glad el ol Sl sl sl
Lokl W s 30w Bl s w5 0
wlSJ ow\ﬂ)leﬁjdﬁﬁS‘Mo)lﬁauw

b o3 el as o3Il gl Ol 0T sus S sy


http://dx.doi.org/10.52547/fsct.19.123.381
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.19.4
https://fsct.modares.ac.ir/article-7-57278-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.20088787.1401.19.123.19.4 ]

[ DOI: 10.52547/fsct.19.123.381 ]

853 lad s pol o Sy oLl 5 Mg

OLes 5 S35 s

M., Wu, N., & Liu, X.L. (2010). Optimisation
of microwave-assisted enzymatic extraction of
corilagin and geraniin from Geranium
sibiricum Linne evaluation of antioxidant
activity. Food Chemistry, 122(1), 373-380.

[11] L4, J., Shi, Y., Zhu, Y., Teng, C., & Li, X.
(2016).  Effects of  several natural
macromolecules on the stability and controlled
release properties of water-in-oil-in-water
emulsions. Journal of Agricultural and Food
Chemistry, 64(19), 3873-3880.

[12] Saberi, A.H., Fang, Y., & McClements, D.J.
(2013). Effect of glycerol on formation,
stability, and properties of vitamin-E enriched
nanoemulsions produced using spontaneous
emulsification. Journal of Colloid and
Interface Science, 411(0), 105-113.

[13] Hemar, Y., Cheng, L., Oliver, C.,
Sanguansri, L., & Augustin, M. (2010).
Encapsulation of Resveratrol Using Water-in-
Oil-in-Water  Double  Emulsions. Food
Biophysics, 5(2), 120-127.

[14] Bou, R., Cofrades, S., & Jiménez-
Colmenero, F. (2014). Influence of high
pressure and heating treatments on physical
parameters of water-in-oil-in-water emulsions.
Innovative Food Science & Emerging
Technologies, 23, 19.

[15] Pettit, D.J., Waybe, J.E.B., Nantz, J.R., and
Shoemaker, C.F. (1995). Rheological
properties of solutions and emulsions
stabilized with xanthan gum and propylene
glycol alginate. Journal of Food Science, 60,
528-531.

[16] McClements, D.J., & Rao, J. (2011). Food-
grade nanoemulsions: Formulation,
fabrication, properties, performance, biological
fate, and potential toxicity. Critical Reviews in
Food Science and Nutrition, 51(4), 285-330.

[17] Liu, Y., Carter, E., Gordon, G., Feng, Q.
and Friberg, S. (2012). An investigation into
the relationship between catastrophic inversion
and emulsion phase behaviors. Colloids and
Surfaces A: Physicochemical Engineering
Aspects, 399, 25— 34.

[18] Dickinson, E. (2001). Milk protein
interfacial layers and the relationship to
emulsion stability and rheology. Colloids
Interfaces B, 20, 197-210.

¥4,

)\J'; o)ul..a] ))}A Q}:MV}AJB “’<'i J«) \.,Lc«r.md}b )bw.x.la
X,8

GLA -0

[1] Garti, N., & Bisperink, C. (1998). Double
emulsions: progress and applications. Current
Opinion in Colloid & Interface Science, 3(6),
657-667.

[2] Garti, N. (1997). Progress in stabilization
and transport phenomena of double emulsions
in food applications. LWT-Food Science and
Technology, 30(3), 222 235.

[3] Grossiord, J., & Seiller, M. (2001). W/O/W
multiple emulsions: a review of the release
mechanisms by break-up of the oily
membrane. STP pharma sciences, 11(5), 331-
339.

[4] Dickinson, E. (2011). Double emulsions
stabilized by food biopolymers. Food
Biophysics, 6(1), 1-11.

[5] Assadpour, E., Maghsoudlou, Y., Jafari,
S.M., Ghorbani, M., & Aalami, M. (2016).
Optimization of folic acid nano-emulsification
and encapsulation by maltodextrin-whey
protein double emulsions. International Journal
of Biological Macromolecules, 86, 197-207.

[6] Huang, X., Kakuda, Y., and Cui, W. (2001).
Hydrocolloids in emulsion: particle size
distribution and interface activity. Food
Hydrocolloids, 15, 533-542.

[7] Jafari, S.M., Assadpoor, E., He, Y., &
Bhandari, B. (2008). Re-coalescence of
emulsion  droplets during  high-energy
emulsification. Food Hydrocolloids, 22(7),
1191-1202.

[8] Bouyer, E., G. Mekhloufi, et al. (2012).
Proteins, polysaccharides, and their complexes
used as stabilizers for emulsions: alternatives
to synthetic surfactants in the pharmaceutical
field. International Journal of Pharmaceutics,
436(1-2), 359-378..

[9] Kang, J., Cui, S.W., Chen, J., Phillips, G.O.,
Wu, Y., Wang, Q. (2011). New studies on gum
ghatti  (Anogeissus  latifolia)  part L
Fractionation,  chemical and  physical
characterization of the gum. Food
hydrocolloids, 25(8), 1984-1990.

[10] Yang, Y.C., Li, J., Zu, Y.G., Fu, Y.J., Luo,


http://dx.doi.org/10.52547/fsct.19.123.381
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.19.4
https://fsct.modares.ac.ir/article-7-57278-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.20088787.1401.19.123.19.4 ]

[ DOI: 10.52547/fsct.19.123.381 ]

JFST No. 123, Vol. 19, May 2022

ABSTRACT

Homepage:www.fsct.modares.ir

Iranian Journal of Food Science and Technology .

L]

'

Scientific Research

Production and evaluation of double emulsions properties stabilized
by hydroxypropyl methyl cellulose

Norouzi, M. 1, Gohari Ardabili, A. 2*, Daraei Garmakhany, A. 3

1. Graduated M.Sc. Student of Department of Food Science and Technology, Bahar Faculty of Food Science and
Technology, Bu-Ali Sina University, Hamedan, Iran.
2. Assistant Professor of Department of Food Science and Technology, Bahar Faculty of Food Science and
Technology, Bu-Ali Sina University, Hamedan, Iran.
3. Assistant Professor of Department of Food Science and Technology, College of Food Science and Technology of
Toyserkan, Bu-Ali Sina University, Hamedan, Iran.

ABSTRACT

ARTICLE INFO

The aim of this study was to produce stable double emulsions by
hydroxypropyl methylcellulose and compare its physicochemical properties
with samples containing Tween 80. Double emulsions were produced using
the two-step method. The external aqueous phase consisted of
hydroxypropyl methylcellulose at three levels of 2, 3 and 4%, 1%
hydroxypropyl methylcellulose and 1% tween 80 and 2% tween 80 as
control samples. Double emulsions were optimized for particle size and
distribution, stability, viscosity, color and morphology. The results showed
that the lowest particle size was related to the double emulsion produced by
Tween 80 with particle size and distribution of 385.33 nm and 0.31,
respectively. These parameters were stable for emulsions stabilized with

4% hydroxypropyl methylcellulose, 453.97 nm and 0.33, respectively.
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