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1 Docosahexaenoic acid (DHA)
2 Eicosapentaenoic acid (EPA)
3 Alpha Linolenic(ALA)
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Table 1 Matrix of D-Optimal design

Run order Block Factors
B: D:
A _('_)(ror/loe)ga3 Storage Time C'(OSA)())R Surfactant

(day) type
1 1 75 24.6 300 SC
2 1 52.75 9.26 91.4276 T80
3 1 50 38.17 155 T20
4 1 65 1 10 SC
5 1 50 38.17 155 T20
6 1 75 60 300 T80
7 1 25 60 276.8 T80:20
8 1 75 30.5 10 T80
9 1 25 60 10 T80
10 1 75 60 68 SC
11 1 25 1 10 T20
12 1 75 1 134.7 T80:20
13 1 52.75 9.26 91.4276 T80
14 1 25 1 10 T80
15 1 25 36.4 10 SC
16 1 75 1 300 T80
17 1 71.25 60 10 T80:20
18 1 25 30.5 300 T80
19 1 25 1 242 SC
20 1 25 1 10 T80:20
21 1 71.75 37.875 161.0556 T80:20
22 1 25 60 300 T20
23 1 43.60223 58.82 10 T20
24 1 25 1 10 T80:20
25 1 75 60 10 T20
26 1 50 38.17 155 T20
27 1 40.95159 1 174.0415 T20
28 1 75 1 300 T20
29 1 25 30.5 300 T80
30 1 47 1 300 T80:20
31 1 56.0709 54.1 300 T80:20
32 1 35.25 60 300 SC

RN


http://dx.doi.org/10.22034/FSCT.19.130.307
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.24.3
https://fsct.modares.ac.ir/article-7-58838-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-09-22 ]

[ DOR: 20.1001.1.20088787.1401.19.130.24.3 ]

[ DOI: 10.22034/FSCT.19.130.307 ]

e Rl e go ilel O 5eed 501 50 (5l e 5 5L

NV PP WCAN VA S VD INW PUNRP i WP A VYARD)
Y e s 5,5 (W) Ay (5 e 53 )
63 LS sl il Hlude oS olS 5 5 (Vo) Jeys
J=b Dl J ¢ don Y- Al 15 (i sed)

5 LS|

g b 5L 15 5y S Ty

Sl g bl (0
GC- oK 3l oslial b Sll s ge uslad U bl
FSE5 SUS 5 o edes (1) K2 01 S 5les S 5ullae maSS
Lol s (63 oo s Jeie Jie Jold Glnl g il oins

Table 2 GC-Mass chromatogram of Iranian Shallot

Amount(%) Time(min) compositiopn number
17.36 5.075 Methyl disulfide 1
21.5 5.273 Diallyl trisulfide 2

7.5 7.25 Trisulfide methyl2 propenyl 3
7.62 9.804 Dimethyl trisulfide 4
1.42 9.991 Butyl butyrate 5
1.51 10.683 D-Limonene 6

3817 12.705 Methyl mgthylthiomethyl 7
disulfide
0.82 13.321 Ethyl octanoate 8
2.13 14.795 Ethyl Pelargonate 9
1.2 16.65 Tetrasulfide di,2-propenyl 10
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EGCMS$\051202\Shallot Extract 224123310 Magnolia-SPME 3- Split 10- T injector 270 splitless\Shallot Extract 224123310 Magnolia-SPME 3- Split 10- T inject

Chrommugns foc)
1128 8

. 0 @ 0 8 % i i i 10 u e 100 n
Pezk Report TIC
Peakt R Time [Time FTime  Area% Height’e AH Mark Name
1 5075 493 SI67 1736 1M 1021 Methy disulfide
2 5213 5.167 5625 215 95 85 Diallyl disulfide
3 125 7212 782 4] 85 18 “Trisulfide,methy 2propynel
4 934 913 99 TR 9 5y Dimethyl trisulfide
5 9.991 9.942 0108 142 166 568 BUTYL BUTYRATE
6 10.683 10633 10.767 151 310 32 D-Limonene
7 12705 12,59 12850 3817 4450 a7 Methyl methylthiomethyl disulfide
8B 13275 13375 082 230 236 ETHYL OCTANOATE
9 14795 14750 1485 213 697 204 ETHYL PELARGONATE

=

1665 16.02 1682 12015 335 Tetrasulfide.di2propenyl

Figl GC-Mass chromatogram of Iranian Shallot
essential oil and chemical composition
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Design-Expert® Software

D43

= D1SC
4 D2 T80
¢ D3 120
® D4 T80:20

X1 = C: SOR(%)
X2 = D: Surfactant ty pe

Actual Factors
A: Omega 3(%
B: Storage Time(day) = 30.50

Y

%) = 50.00

Interaction
D: Surfactant type

280 —

205 —

D43

130 —

10.00 82.50 155.00 227.50 300.00
C: SOR(%)

Fig 2 Interaction curve of D43 as a function of
SOR% and type of surfactant
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Using of low energy methods has become very popular due to the lack of
expensive equipment and ease of production. In this study, nanoemulsions of
omega-3 fatty acids were prepared using Iranian shallot essential oil by
spontaneous emulsification method. The aim of this study was to investigate the
optimal conditions for the production of nanoemulsions contained of (Tween
80, Tween 20, Tween 80:20 and sodium caseinate), SOR (ratio of surfactant to
oil) (10-300%) and shelf life (1-60 days) using a D-optimal design. Their effect
on parameters such as mean particle size, turbidity index, creaming index,
antioxidant properties, peroxide value, thiobarbituric acid index and refractive
index were studied. The droplet size was highly affected by the surfactant
concentration and the type of surfactant, and with increasing the amount of
surfactant, the average droplet diameter decreased significantly. In fact,
increasing the concentration of surfactant in nanoemulsions in most cases
increased the adsorption of surfactant to the o / w level and as a result led to a
further reduction in surface tension and ultimately reduced the particle size,
turbidity index and creamy index. Using numerical optimization, the optimal
values of independent variables of nanoemulsion of Iranian shallot essential oil
containing omega-3 fatty acids were determined as omega-3 (25%), SOR
(263.39%), shelf life (35 days) and Tween 80 as the surfactant.
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