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2. Interfacial tension
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1. Ultrasound
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1. Spray drying
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3. Power Law

4. Herschel-Bulkely
5. Yield Stress
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Figure 1. Effect of basil seed gum (BSG) concentration (w/w) on creaming index of o/w emulsions stabilized by
sodium caseinate (0.5%w/w)
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Figure 2. Effect of basil seed gum (BSG) concentration (w/w) on stability of o/w emulsions stabilized by sodium
caseinate (0.5%w/w)
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1. Bridging flocculation
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2. Depletion flocculation

Y€1

4N Os asliS STl a) sl s OS5 .(0))
e Ly a0 ol 3 (o b 5o ey s
St gl U s ol Lo ) 4 plicd oo
Clite b Cld b (6 ek sla pland sal (g5l
j\@-&&kﬁ&‘ﬁ‘l{.(‘\)iﬁbé})w‘w
Sl Ce o 5 58 L Ao s /N0 w4 v/ Y
o Ul ol Rl cpl o asly als 01
s ramo 5 b DL Gad g0l 5 2
Lol 5 Ol 5 by o Lab S ie mlaw 53 Ol
S S8 Gl e 5 s oSS 5,
mﬁﬁTéL,,é_é):@_.pUdé}@::}):mﬁ
4_}\5'6;«; C;b 03 3l e eaST s 5B ol Jad Bl b
Sl e e e s (S5, S i L Ol
QD) AS 0 2815 56 giluldr o (8,
e IS0 b D pon ke LIS
Sporak 5B Ao O Jol O5eS155 8 51 Ko
Sro ol (V0) b o Sushsoden Sl &8 50
el e s e ol Rl e
PH 355 o 0ol ) Jyb 55 mbansis
) 055 pite O/A BY/A I g 0 ol S Sl 50
Dbl s S Iy plaass 51 SN pH 5y 5 (7
sy aedsal Salle s pl by il e i
T 03 ke DL lad S50 gl o
SlaS spi e isl Ol 5 by ol as S zis
Cnilen 5o 5 Sl 5l amils slomsl Gy b
C@’%)J)Q‘;ﬁb”&b}&j‘&w
So13) Ol s adls os (V) ilal (5 S 5k aol
S ol b Sl mhaw 5o g b g (i L
e T R

1. Adsorbed layer
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Figure 3. Effect of basil seed gum (BSG) concentration (w/w) on flow behavior of o/w emulsions stabilized by
sodium caseinate (0.5%w/w)
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Table 1. The effect of different concentration of basil seed gum (BSG) on the rheological properties of o/w emulsions
stabilized by sodium caseinate (0.5%w/w)
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Figure 4. Determination of the linear viscoelastic range at a strain range of 0.01-100%
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Figure 5. Effect of basil seed gum (BSG) concentration (w/w) on viscoelastic properties of o/w emulsions stabilized
by sodium caseinate (0.5%w/w)
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Figure 6. Effect of basil seed gum (BSG) concentration (w/w) on the particle size distribution
of o/w emulsions stabilized by sodium caseinate (0.5%w/w) in first day
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Figure 7. Effect of basil seed gum (BSG) concentration (w/w) on the particle size distribution
of o/w emulsions stabilized by sodium caseinate (0.5%w/w) in twenty- eighth day
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Figure 8. Effect of basil seed gum (BSG) concentration (w/w) on the mean droplet size of o/w emulsions stabilized
by sodium caseinate (0.5%w/w)
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Figure 9. Effect of basil seed gum (BSG) concentration (w/w) on the special surface area of o/w emulsions stabilized
by sodium caseinate (0.5%w/w)
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Table 2. Effect of basil seed gum (BSG) concentration (w/w) on the span of o/w emulsions stabilized by sodium
caseinate (0.5%w/w)
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Abstract

Background and objectives: Emulsions consist of two immiscible liquids (usually oil and
water) where one of the liquids is dispersed in the other in form of small (0.1-100um) spherical
droplets. Emulsions are thermodynamically unstable due to the unfavorable contact between oil
and water molecules. Proteins and hydrocolloids are natural biopolymers extensively used in
many food colloids and emulsions. The interactions between the proteins and hydrocolloids may
play a significant role in the structure and stability of emulsions. Sodium caseinate (CN) has
been widely used in the formation and stabilization of food emulsions due to its excellent
functional and nutritional properties. Basil (ocimum basilicum) is an herbaceous plant popularly
grown in India and Iran. Since basil seeds are available in abundance, there is a great potential
to utilize the gum of basil seeds as a functional ingredient in the food industry due to its
potential uses as a thickening and stabilizing ingredient. Therefore, the aim of this research was
to study the emulsifying properties of basil seed gum when mixed with a CN-stabilized
emulsion and to demonstrate the effect of basil seed gum on the rheological, particle size and
stability of CN-stabilized emulsions.

Material and methods: To study the effect of basil seed gum on behavior of stable emulsions
with sodium caseinate, emulsions with a fixed concentration of protein (0.5 wt%) and different
amounts of basil seed gum (0, 0.005, 0.02, 0.08, 0.15 and 0.3% w / w) were prepared in pH 6.5.
The emulsions prepared by using a sonicator with a nominal power output of 150 W and an
operating frequency of 20 kHz. Creaming index emulsion through visual observation, the
rheological properties by rheometer MCR 301, mean diameter, particle size distribution,
specific surface area and Span was measured with the device master sizer Model 2000.

Results: The results of stability showed that after 28 days the highest was related to the
emulsion with 0.3% Basil seed gum (w/w) and the lowest creaming index was related to 0.08%
and 0.15% Basil seed gum (w/w). Rheological data showed that all model emulsions exhibit
non-Newtonian shear—thinning flow behaviors (n<1). The best model for emulsions without and
with 0.005% and 0.02% Basil seed gum (w/w) was Ostwald and for the remaining emulsions
was Herschel-Bulkley. The consistency coefficient k, which is a reflection of the viscosity, has
been significantly increased with the increasing gum concentration. The flow behavior index n,
which indicates the extend of shear-thinning behavior is decreased by the increase in Basil seed
gum concentration. The results of frequency sweep experiments showed that at low frequency,
all emulsions indicated both viscous(G") and elastic (G') behavior but at high frequency all
emulsions only indicated a viscous behavior The results of particle size distribution showed that
the addition of Basil seed gum up to 0.3% had no significant effect on the particle size. At 0.3%
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concentration, over presence non adsorbed polysaccharide result in depletion flocculation and
significant increase in particle size.

Conclusion: The results showed that Basil seed gum could form small emulsion droplets and
stabilize emulsions against phase separation by using as low as 0.08% and 0.15% (w/w). Basil
seed gum can be categorized as a novel surface active hydrocolloid.

Keywords: Basil seed gum, Sodium caseinate, Creaming, Rheology, Particle size distribution
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