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Abstract

Introduction: Nowadays, various methods have been developed to transfer and improve the absorption of lipophilic
compounds in food in the form of coating. Colloidal emulsion-based systems are widely used in commercial systems.
Chia seed oil is an oil rich in unsaturated fatty acids, especially omega 3 and omega 6, which can be used as the oily phase
of nanoemulsions. The aim of this study was to investigate the fatty acid composition of chia seed oil and the effect of oil
to water ratio and emulsifier on the properties of nanoemulsions of this oil.

Materials and Methods: Clean chia seeds were purchased as a pack from Zistfa Company and all other chemicals
were purchased from Marack, Pars Shimi and Dr. Majelli companies. By using the oil set machine, the seeds were treated
by cold pressing method and oil extraction efficiency was calculated .Gas chromatography (GC) was used to identify and
measure the fatty acid composition of chia seed oil. In this study, nanoemulsions were produced in three levels of oil to
water (20%, 35% and 50%) and in three levels of oil emulsifier (5%, 10% and 15%).To produce nanoemulsions, the
aforementioned ratios were first calculated and determined .Then, Weigh the tweens 20 and 80 with chia seed oil and
water and mix the emulsifiers with the chia seed oil on the stirrer. Then a mixture of 20 and 80 tweens and oil was added
dropwise to the weighed distilled water. The mixture was stirred gently by a magnet. After this step, the mixture is placed
in the refrigerator to reduce its temperature. After this time, it was placed in an ice bucket and placed in an ultrasonic
homogenizer for 9 minutes at a power of 300 watts to form nanoemulsions. Then, the properties of nanoemulsions
including particle size and distribution, coating efficiency and antioxidant properties were evaluated. Vasco model DLS
(Dynamic light scattering) was used for the particle size. The particle size of nanoemulsions was determined by this device
using dynamic light diffraction method. DPPH method was used to measure the antioxidant activity of oils and
nanoemulsions and the antioxidant activity was calculated by using the formula. To evaluate the efficiency of coating of
nanoemulsions, the amount of surface oil and total oil was measured and the efficiency was calculated by using the
formula. The release rate of nanoemulsions was evaluated for 7 weeks. The tests were performed in three replications.
Experimental data were analyzed in a completely randomized design with factorial test and Duncan test was used to
compare the mean data. Software (Excel, 2010) was used to draw the graphs

Results and Discussion: According to the results obtained in this study, it can be said that chia seed oil contains a
high percentage of unsaturated fatty acids and has a very high level of antioxidant properties (88.43%), which has
antioxidant properties in the structure of nanoemulsions. Oil is better preserved in water. Other results showed that with
increasing oil content of nanoemulsions, particle size, antioxidant properties and release increased and the coating
efficiency decreased. Also, by increasing the ratio of emulsifier to oil in nanoemulsions, the coating efficiency and
antioxidant properties increase and the particle size and release decreases. In the results obtained from these tests, the
minimum particle size was 14.08 nm and the highest coating efficiency was 96.40%. The antioxidant activity of the
samples was evaluated in the range of 5.61% to 21.43%. Also, the average release of samples at the end of 7 weeks of the
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study reached nearly 18%. During storage, the treatments were quite stable for five months, which could be due to the
low particle size and low release of samples. Considering the mentioned advantages, using nanoemulsions of this oil is a
suitable option for enriching beverages.
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Table 1- Comparison of fatty acid composition of chia seed oil
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Table 3- Particle size of nanoemulsions

(050815)  (050S10)  (050S5)  (035S15)  (035S10)  (O35S5)  (020S15)  (020S10)  (O20S)
Vo Aed Yed Vs ojls MY v Yl Vs
19.46 25.68 123.7 17.74 14.08 98.17 21.35 37.18 74.39 Particle size (nm)
(o9l ity o311
9.35 6.14 4.99 9.03 6.6 5.82 6.25 7.95 9.12 Standar(g/g)eviation
(7) yaro il

ol (YY) ol)Sen o Frascareli ing} ;o .(al., 2020
Il o g 008 @5 il (gmdgel 3 SarsS D)5 Kges
(Frascareli et al., 2012) 25 o (o ¥oussSl lol,
090 4 & (YV) lKen o Rachmadi (6,55 3.850,
OB9) & Omedpelel A b gnpless 5 resS)sS Sldyy
a0 (SEay 5B Ll b as S 5158 sl gl il
Rachmadi et ) ub o Lials Slis 590 2l by solsil
sy by 03Il 429y i (158 L el cpl o (al., 2015
SOR (il b (oo 5 <8l (il Sldgy (19,0 glesily 4
o b &S ol Gl Slis (g slily 5 yeS” il o5l

Db Slgren iyl

W9 09,3 glendl,
byl 2990 bylass (Sldgy (90 Glodily doy> Baid (pl )
JS5) 295 ZeAD VU ladigas Slisy (90 Glessly aoyn.cd )5 )l
osalS o]y (€9, oy Lol bl s gxe A% alaw )
cdale il el 4l alidl Ll SOR ili8l b g 4l
ol e Gl Bl 3)lge 381 )3 Laygmad galil )3 ColSE) g
Sk b8 el doeS )3 90000 )S anad gel prlan 4y LSS g
oisliel g lyd ol rals el colps 50 g odd (e S
clle w])sl ’Le L}:JJ Q.JJ 4 .)J)fu.a u"L“’? 0990 OLoAJ])
9 uiowjpm (EeS )l soJ.;L»y T ‘) ul)b (":Jaw wLSLQ)y»
Faraji et ) &S o (6,5l dluwgn L8 4 Cjn ladwl culs



\i’\’;—blb)iﬁb)‘.ww&\Aﬂe‘olﬁld“&&wgpgkd%&gﬁg’wé Y.y

Efficiency(%)
olesity(%)

SOR (%)

m 0Oil 20%
mOil 35%
= 0il 50%

15

gl 90193l dl‘*’s‘ 0928 dl‘“‘) »SOR CréS) Jil%e Aty JSw
Fig. 1. Effect of oil and SOR interaction on the coating efficiency of nanoemulsions.
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