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Background and objectives: Grape seed oil is a rich source of
omega-9 and omega-6 fatty acids, but the problems related to the
production of food enriched with omega-9 and omega-6 fatty acids
(the predominant essential fatty acids in grape seed oil) It is
accompanied by the spontaneous oxidation of long chain fatty acids,
which leads to a shorter shelf life, and due to their hydrophobic and
unstable properties, they are difficult to dissolve in water and are
easily oxidized, which leads to destruction and emergence the flavor
becomes unpleasant. Therefore, it is necessary to develop effective
delivery systems that can use grape seed oil in liquid foods more
effectively. Recently, the preparation of emulsions using the layer-
by-layer (LBL) method has received a lot of attention due to its
various advantages, including the complete encapsulation of lipids,
preventing the attack of peroxides and controlling the release of
bioactive compounds.

Materials and methods: To prepare a multilayer emulsion, grape
seed oil was added to 1% gelatin solution and homogenized with a
homogenizer. For the secondary emulsion, the primary emulsion was
mixed with 2% chitosan solution and homogenized with a
homogenizer after adjusting the pH. To prepare a three-layer
emulsion, basil seed gum solution was added to the double-layer
emulsion and homogenized again. Then, the particle size, viscosity,
zeta potential, turbidity and refractive index, peroxide and
thiobarbituric acid index of the samples were checked during one
month of storage at two temperatures of 4 and 25°C.

Results: The results showed that the maximum stability of single-
layer, double-layer and three-layer emulsions was at pH 5, and the
stability increased with the increase in the number of layers of grape
seed oil multilayer emulsion. In fact, at this pH, gelatin, chitosan, and
basil seed gum have negative, positive, and negative charges,
respectively, and strong electrostatic interactions occur between
biopolymers, after which LBL emulsions become stable. After the
one-month storage period of emulsions, the particle size, viscosity,
turbidity, refractive index, peroxide and thiobarbituric acid value
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have increased. Also, during the one-month storage period, by
examining the physicochemical parameters (particle size, viscosity,
zeta potential, turbidity and refractive index), the stability of
emulsions at refrigerator temperature was higher than at ambient
temperature.

Conclusion: The results show that chitosan and basil seed gum can
be used to form coating layers around fat droplets such as food
emulsions, which can inhibit lipid oxidation and increase the stability
of essential unsaturated fatty acids. Also, after study of the
physicochemical and physical stability examination, it was found that
the three-layer emulsion was more effective in maintaining these
characteristics over time than the other two emulsions.

Cite this article: Sepidnameh, M., Fazlara, A., Pourmahdi, M., Hosseini, S.M.H. 2023.
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Table 1. Physicochemical properties of multilayer emulsions grape seed oil during storage at 25°C

St . .
timor?lge ) Particle Viscosity(mpa.s) L Refractive
e(day) Emulsions size(um) 55 s Turbidity Index
09> : : : )
o ) b O pod 54! GrasSedesol bl (Gt s SISl o) S S Sk
Ganeoles )
Pri Emulsion(25°C
rmary mu sion( ) 2.04£0.011%  332,134+0.581P¢  0.955+0.001%  1.643+0.000"°
AUSS Ogand 5l
Secondray Emulsion(25°C
0 = @0 dor0011m 52563402187 0905400015  1.64540.001C
U 53 O sond 5!
Tertiary Emulsion(25°C
ryU . ( ) 8.89+0.011E» 426.46+0.32P>  0.678+0.001F  1.64740.000P:
alaw O g gal
Primary Emulsion(25°C
ryU < ( ) 57240011  431.6640.881€¢  0.993+0.000°  1.64840.000¢¢
“ O o] 50!
7 Secondray Emulsion(25°C)
_ 9.5240.0110® 526.4+0.240C  0.982+0.000®  1.650+0.000B>
U 53 O gand 5!
Tertiary Emulsion(25°C
erary my sion( ) 9.6440.011P2 472.66+7.2 0.68540.000%  1.652+0.000¢2
alac O g 5ol
Pri Ision(25°C
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14 YT @) 08400110 526734026 098740000  1.6514-0.000
aUss O gand 30l
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alac O g 5ol - -
Primary emulsion(25°C)
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AUSS Ogand 5l
S dray Emulsion(25°C
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U 53 O gand 5! -
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alac O g 5ol
Pri Emulsion(25°C
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U 53 O gand 5! - -
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ryU . (25°0) 20.0940.103%  511.2640.894°  0.996+0.0014  1.66240.0014
alas O g gal
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Different large letters indicate the difference in the storage time and Different small letters indicate the difference in
the emulsions (P<0.001)
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Table 2. Physicochemical properties of multilayer emulsions grape seed oil during storage at 4°C

Storage
time(day)

0,92

G S

Emulsions

& O gunnd 50l

Particle
size(um)

(o3 See)os3 o311

Viscosity(mpa.s)
05 55
(36> ISl o)

Turbidity
Q)JJS

Refractive
Index
CnSs 2

Primary
Emulsion(4°C)
LU O  ged 30!

2.04£0.011%

332.13+0.581P¢

0.955+0.001%2

1.64340.000¢

Secondray
Emulsion(4°C)

A{Uji u}:m)}»i

2.2940.011F

525.63+0.218P*

0.905+0.001%

1.64540.0015°

Tertiary
Emulsion(4°C)

alac O g 5ol

8.894+0.011%

426.46+0.32P°

0.678+0.001%°

1.64740.000¢

Primary
Emulsion(4°C)
LU O  ged 30!

9.2240.011P2
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0.998+0.000P*

1.64740.0005°

Secondray
Emulsion(4°C)

U5 O g 5ol
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526.06£0.66

0.968+0.000"®

1.64610.0005°

Tertiary
Emulsion(4°C)

alac O g 5ol

8.5840.000P¢

525.3+0.15

0.869+0.001P¢

1.65140.00052

Primary
Emulsion(4°C)
LU O  ged 30!

11.56+0.011¢*

524.6+0.717¢°

1.38140.002¢®

1.653+0.0014¢

Secondray
Emulsion(4°C)

U5 O g 5ol

10.704+0.011¢®

528.53+0.295

1.4240.000A%

1.65610.0014°

Tertiary
Emulsion(4°C)

alac O g 5ol

9.4740.013%

525.8640.08%°

1.11640.003¢¢

1.658+0.0004°

21

Primary
Emulsion(4°C)
LU O  ged 30!

1240.01788

527.940.548°

1.73940.0005°

1.657+0.00342

Secondray
Emulsion(4°C)

U5 O g 5ol

11.6640.0115°

530.240.255

1.763+0.00152

1.657+0.0004°

Tertiary
Emulsion(4°C)

alac O g 5ol

11.610. 0128

527.13+0.138°

1.27640.0015¢

1.658+0.0004°

28

Primary
Emulsion(4°C)
LU O  ged 30!

18.3440.01142

541.240.754

1.81£0.0014°

1.65740.0004°

Secondray
Emulsion(4°C)

U5 O g 5ol

12.1740.0114¢

533.6610.884°

1.8340.00142

1.658+0.0004°
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Emulsion(4°C)

alac O g 5ol

12.63+0.0124°
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1.304£0.0004¢

1.66240.00142
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Different large letters indicate the difference in the storage time and Different small letters indicate the difference in
the emulsions (P<0.001)
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Figure 2. Changes in creaming index (%) of multilayer emulsions after 7 days of storage at 4°C and 25°C
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Figure 3. Changes in proxide index (meq/kg oil) of multilayer emulsions at during storage time



01502 g dolispmw dnd po [ (s (59l AU Wiy yomud g0l (S S 59 (ow )y

TBARS(mg/kg oil)
ool S b5 eanbllp S kool 25505 54S)

6.98

I

day 28 day 21
= primary emulsion/ay <SG () sed sal

® tertiary emulsion/ 4Y 4w ¢ saud sal

Ba

day 14

6.59

day 7 day0

sedondary emulsion/4a¥ s ¢ saad sal

S5 0)53 (b Uiz (5l geed ol (85, fﬁ%/fzf&:") el K)ol s8 bl O i - ISS
Figure 4. Changes in TBA (mg/kg oil) of multilayer emulsions at during storage time
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