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Fig 1 Span for Arabic gum and pea pod
polysaccharides during storage time.
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Table 1 Effects of different concentrations of polysaccharides on droplet diameter and creaming
index.

Factors

Concentration Hydrocolloid

Creaming index (%0) Dys (nm)

05 Polysaccharide
15 Polysaccharide
2.5 Polysaccharide
35 Polysaccharide
45 polysaccharide
0.5 Arabic gum
15 Arabic gum
2.5 Arabic gum
35 Arabic gum
45 Arabic gum

48.09+0.8"° 2899.21+12.1"
35.47+0.6°¢ 2586.85+10.3°
21.62+0.7° 2106.62+11.2¢
13.70+0.59 1638.53+12.6°
10.81+0.3" 1432.40+12.5°¢
64.42+0.92 3415.57+13.2°2
33.87+0.4¢ 2860.41+11.6"°
19.55+0.7f 2198.62+12.9¢
10.66+0.3" 1646.44+10.4°
4.67+0.1° 1385.68+11.7°¢

Table 2 Effects of storage time and polysaccharide types on particle diameter and creaming index.

Factors
Creaming index (%) D3 (nm)
Day Hydrocolloid
0 Polysaccharide 2.22409 " 1384.53+15.7 ¢
10 Polysaccharide 9.15+0.6° 2045.14+13.4°¢
20 Polysaccharide 42.75+0.7° 2596.97+13.2°
30 Polysaccharide 49.64+0.3% 2933.19+11.5°
0 Avrabic gum 13.22+0.8" 1637.34+12.8 *
10 Arabic gum 18.97+0.9°¢ 1875.00+10.9%
20 Arabic gum 35.03+0.5¢ 2572.03+11.1°
30 Arabic gum 39.33+0.4° 2699.21+12.3 %
‘-’.9:‘“"‘.9"“ oA slanls —Y-¥ i Epolysaccharide = Arabic Gum
sl ¢lsil 5l (S (Ll S SS&) o (glasls 1l
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Fig 2 Span for different concentrations of Arabic
gum and pea pod polysaccharides.
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Fig 3 Effect of arabic gum and pea pod
polysaccharides concentration (0.5 and 4.5 %w/w)
on appaernt viscosity of oil in water emulsion at the
first day of preparartion.
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Fig 4 Effect of arabic gum and pea pod
polysaccharides concentration (0.5 and 4.5 %w/w)
on appaernt viscosity of oil in water emulsion after

30 days of preparation.
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Table 3 Herschel-Bulkley model parameters for emulsions with different Arabic gum and pea pod
polysaccharides concentrations during storage time.

Type and
concentration

Storage time

0 30 0 30 0 30 0 30 0 30
Apparent . Consistenc
viE([:Josityl Flow behaviour coefficienty R? RMSE
(mPa.s) index (n) (m.Pas)
c 0.5 27.35 25.20 14.85 10.32 0.76 0.73 0973 0.995 1.131 0.901
=3 15 32.23 30.62 27.41 2410 0.65 060 0.992 0.991 0.891 0.914
2 25 43.45 39.30 49.77 4521 054 0.48 0.991 0.989 0.785 0.991
[ 35 46.78 41.50 63.14 60.30 0.49 042 0.990 0.996 0.611 0.906
< 4.5 53.70 50.10 80.01 74.11 0.46 0.40 0992 0.975 1.042 1.173
8 0.5 28.45 14.90 16.11 7.12 0.73 0.90 0978 0.991 1101 0.744
- TEU 15 31.50 17.26 26.33 1228  0.67 0.86 0.991 0.981 0.727 0.926
85 25 34.40 20.57 38.12 2321  0.58 0.79 0.995 0.992 0.713 0.652
§ § 35 37.30 24.11 50.21 3526 054 0.76  0.992 0.984 0.852 0.928
g 45 40.44 26.20 58.14 38.25 051 071 0.991 0.989 1.002 1.099

1. Apparent viscosity at shear rate of 300 (1/S).
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Fig 5 The microscopic structure of fresh emulsions
containing different Arabic gum a (0.5%w/w), b
(4.5%w/w) and pea pod polysaccharides c
(0.5%w/w), d (4.5%w/w) concentrations.
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Fig 6 The microscopic structure of emulsions
containing different Arabic gum a (0.5%w/w), b
(4.5%w/w) and pea pod polysaccharides c
(0.5%w/w), d (4.5%w/w) concentrations after 30

days.
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In this study, the stability of oil-in-water emulsion systems prepared with different concentrations of
pea pod polysaccharides (0.5-4.5% wi/w) were evaluated within 30 days at 25 °C in comparison with
Arabic gum. For this purpose, emulsion properties such as droplet diameter, span value, rheological
properties and its microstructure were studied. With increasing pea pod polysaccharides and Arabic
gum concentration from 0.5 to 4.5%, the droplet diameter was decreased from 2899.2 to 1432.4 nm
and from 34155 to 1385.6 nm, respectively. The results indicate the ability of pea pod
polysaccharides for suitable coating of droplets in dispersed phase compared to Arabic gum. The
droplet diameter was increased from 1384.5 to 2933.1 nm for pea pod polysaccharides and from
1637.3 to 2699.2 nm for Arabic gum during storage time. The creaming index decreased by
increasing the concentration of Arabic gum and pea pod polysaccharides from 64.42 to 4.67 % and
from 48.09 to 10.81%, respectively. On the other hand, the creaming index was increased with
increasing storage time. Evaluation of -flow behavior indicated the non-Newtonian and shear thinning
behavior of emulsion systems containing Arabic gum and pea pod polysaccharides. With increasing
the concentration of pea pod polysaccharides and Arabic gum, apparent viscosity of fresh emulsions
were increased from 28.45 to 40.44 mPa.s and from 27.35 to 53.70 mPa.s, respectively. Decrease in
apparent viscosity was observed with increase of storage. Finally, the results indicated the relatively
good ability of pea pod polysaccharides to increase stability of oil in water emulsion through
increasing the viscosity of continuous phase of emulsion system.
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