Ve )‘:X AR ST AL P ~~'-»\‘;_’,\ JU& C_Lmajf}l&‘dm

ol 2l SIS @b g pols aboxo

www.fsct.modares.ac.ir ;4w ol

L]

N o é,_v.-‘i‘/

eyt

r 5 e s

S ealiial b aw Kol O ladeul Jol 510 s 50 udlosl O gond 0l 50 (650 gy 5 (g5luds

D-Optimal b

Ay N Y &\ . N
fﬁ)\:@u‘ o.>|};l9.kwc WD S B e

.A:A))l em\: sl ao:b:.\& Jaseo—Y

b gd 3] S ChS J S e (gl mbes A3 W) (b g T

s A S> Al S|
Sy I 5 S g 5 e OIS Sl 4 Sl pde I (6551 oS gla B, ) ol Pl sla g,

bl 3l esliinl L amw Kol 0 gladaml O god 90l 56 2R 55 ol 53 ol 4Bl Tl
o caillle ol 5B s S e (535 B O selSiked ol 205 4 Gl e e
Il 55 5t ol (6l 2 am dleii) 63 b 5l eslial b O ged gol U M 5 gy Tl 2
L ) g (AL bl 5l eslital b aw Bl © 2 sladal (g5l gl O sed sl 51
DEF N s A ) S U g (Ao s YOO ) s Kl Cale s (sl piie
9 (3 VoY) () 4 CSLSL ) 4w od) SOR w55 (b D558 5 ALY
A Kl Al gl byl s T S0 5 Bas S a8 Gand 1) ol 0l e
il eS|y il SlenS T ST ol (DA () aelE kil oy 9aS as s (ol 3
P ol Sl hE I 03 B 15 addlas 390 ConSE g 2 5 el S g5l 58
S s S0k (LS g I Rl b g 3 SIS e g SIS il
3l A1 53 b O grd gol BU 53 SILSB ) g SBE 21551 4315 3 (L ()5 Gae SIS
i IS 4 e 4t 53 5 e S WO a4 LS B g Do O e a1 o
Al sl g Sy aaS et la (Slb ojlul Al o Calg 53 g edd ehaw RES
il O g gol 56 JEis (5o piie digy polhe (5308 (g5l gy S o2l L ys S 0
SOR 05— ((dez 35 ¥0) dmus LKl Ol amy dws Kl O 3 gladkes] ol Sl 5l s 50

A S A S 5 SSUS U s 9 (55,¥0) (5 1ueS Ole) Soke ((dap 3 V/YA)

AFARIARYA o} :CJLiJQ GJU

Ve s el

:‘54.:)5 olds

Q) 3md 30l 53U

Gl o gl
i Kl

(83 5357 O 50K 0l

(Sl e Ll

10.22034/FSCT.19.130.307
DOR: 20.1001.1.20088787.1401.19.130.24.3

QUL{A Jj:.v«ﬂ *
Nasrin.faraji88@yahoo.com




e Rl e go ilal O 5 501 50 (5l e 5 oL

O 5 (2 o oo

o W s 5 lads il S S sl Ol e
s sl g3le 28 [0]50 5 e DSk 5 (Sl
Sl Kl O gladed 035 4 ez gl 3 LS S L
Gl 2 L Ll o bl S Jlsl 5SS pses 2o
YL Sl 55 ST ol S ale 25, b ol e
b 53 Sl ST Sl L3l 2 O slaad
S yls 5y o pdaels DS 5 a) g 5 eSS Ol
garg b [l o oS f 0diS G e sl 15 G s
3 Ahdr Gl s S 3 o)lsen ol mls 4
SU sl a3 el 11 IS 5 W5 sl 5 0l
slgnig oM slse (IS 5 W5 sl b ol sl g S
355 o S sl (Gl 05039) OV eSSl S 8
b (sl p OS5 aile) dled s 350 OF 3 a5
e Jealss L Ll s s st eesls (s Kos el S
(Lo 55T S 5l O3 ST a2l 55) (s
o gl 53 Lgale 5L il g1l S e il
s Sln JpeS 5 Jol 5 s 5,08 5 AJ 5 okt
o) $ dgasisd S0 A pll s Lo a5
s bl sla e n da g Sl
[l e Gl s 3 5 (L sed gl )
SA S b Gl ot oS Wil ks LIty Dlalas
Aoz b Gl sel Y L gla O ged sal dla O s 5ol e
Ll o gladad l5 o b O ol 56 5 68
S 1 ol Sl ST oL 5 esls 513 LT dal 3 055
Sl 5 Il gl eslial 3550 g sod 3ol it [V] dins
O3 o301 Jpeme O geed gol 5 Sl Aol amus 55 4 355 35
—00 s Tagd 3 3lul) O ged gol 56 5 (ol Vov 5z
o3l 03 S S W A4S 8 e s (e sU N
Ll slome am 53 03,50 ooy S |y 5 O 5ol 50 13
53 ol e glas )8 W O g ol U [ ] s L
5 il s sl ol L N IV RCV B
56 5 58, 56 o e SRl S [V ]l sdlg
G3A Rl 5 03 O pol U s 4 350 305 4 3L
AL (G- g o) S slaslpl bw g Llg .
338 5ol (551 S sy O stims 1S5 (sl il
O sl el s el LS b 4 35S sl s
2L el s s gy - O Sl G e 3 e

dodio—\
dile Calie lglan 0L LS aan LI 5 (la aas o
il 53 g3 e Ol e 5 ol (Bl (e B lele
sl Slld Gl cnbe SlAs 055 4 less xS Ol
oo Ahadls s s LS s s b, Dk s S
SAS oS Galls gl LolE o35l b S0 0055 Comy
Pl elad dad gl 3 DS 5 Lol p8 bmr 5 5 o oS
dad S5 5,8 s el s (o5 0 o r lad
o Sl a5y L Js il 5 bl 50 da il 53T
PPN RS J PSSR |} PR
3y ol 03551 Ay diadila a3l (gl | ae gLt 2
Skl adax 555 2 <= slad—al s 2l
A;TA));L@JTéJ;A;HA_?w\&JKA\jMKAI <
U Jls Ol 4l 45,85 A0l 550 (5oke sla
sls S S Gy 5 s s Shes 53 ale by, ke
L o ladend 1 (sl st Kl O sladenl (o
G S L3l e (80855 Wiy 53 5 i Yseme) gLl 8
S Sl (tea Oy 53 o9 0 DLS Sl ok Sl
3 ) Sl Sl el SRl S s plil e
O s o Kol o sladend g el S5 W
(e sy Jold e LSl ol Lol wlis [Y] 052 e
5 OLS Lk o 8 (S s Al o e s (LS R
53 e LKl 65,0 o gl al ol Ol w158
e sl o 3l i L als a5l olss Sls g ge
o Sl 1 i mie Ol gy Al Sl eslizad Ll (ot
Sl Ulpe 5 paasl s el VL e s gl 2
el Kier sl 5 o poed Sl (5K Sl asle s
e s e Kl O o gl [T s)ls ols s s
Comarr 5> o a4 B30 = o Gl ) 6 K0y 3
Ly el Wl s [E] s ot (5 me 3 sla
Slr olaw 25 ot sl SEL Sl (e sl s
S S s 0 DL alS Ot Jg S Rals

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 -('-)(I‘)I/I:)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
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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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D43 Interaction
D1SC 250 D: Surfactant type
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¢ D37T20
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X1 = C: SOR(%)

X2 = D: Surfactant ty pe

Actual Factors
A: Omega 3(%) = 50.00

B: Storage Time(day) = 30.50

Y
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130 —

D43
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C: SOR(%)

Fig 2 Interaction curve of D43 as a function of
SOR% and type of surfactant
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Fig 5 Two-dimensional Contour-Plot of storage time
and omega3 % on D43
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Fig 6 Interaction curve of PV as a function of SOR
(%) and type of surfactant
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Fig 7 Interaction curve of PV as a function of Storage
time and type of surfactant
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Fig 8 Interaction curve of PV as a function of
omega3(%) and type of surfactant
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Fig 10 One-factor curve of the effect of surfactant
type on TBA

et Ol (i taS 4 S Gl sl eals OLAS (\')JQJE 33
b 5 bl ol sla OV g b 50 Aol Sl
odalio (gyls e opls L ColS, g 4y 53 5 55
Sl s ozl Ws A 8y COlSb ) s Yzl 3 S
3V ods sl SSby w5 s bl s gLl 2
O a3 0%l Jltlw s w50 b Sl
et 15 DSy Joolse L (S5 g s OLaa 5>
b bl ol bl S5l 58 il Ol e e 53 5 058
AvY S e SIS 5 g5l bglss 51 iy L oanslis s
s LD A ST Ul s malS sl olas Rl
035 a 5U DY s e sl 5 S S sl DY e
535 o At sl SLS 5 4 el s Dol
Yi o osls 0Lz (il el G stsbisd il 4t s
sl Gla O 5ol 50 s gas 2O1S (Y418) OSes
ey SUSUy s e Silisl LAY o8 SSlS B pe
g 36 3 53l ls LSy s Jav g5 (6 jael HLES Sl
NPT PV PV P K I U PG S D05 | B - VR e

[ra]ass o O spmltens)

KV { B ERCOUOS PRSP S TR
C)‘”..Jy‘j}b'

o Kol 0 (slacken!

ol Slpl s el

Design-Expert® Sof tware

TBAmg madk) Interaction
D: Surfactant type
«D1SC 051
aD2T80
¢ D3T20
¢ D4 T780:20
X1 = C: SOR(%)
X2 = D: Surfactant ty pe
0.345
Actual Factors
A: Omega 3(%) = 50.00 S
B: Storage Time(day) = 30.50 2
3
£
18]
o5 01
E
<
o
[
0.015
-0.15

4

I I I I I
10.00 82.50 155.00 227.50 300.00

C: SOR(%)
Fig 9 Interaction curve of TBA as a function of
SOR(%) and type of surfactant
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Fig11 Interaction curve of Antioxidant as a function
of SOR(%) and type of surfactant
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Fig 13 one factur curve of Turbidity as a function of
SOR(%)
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Fig 12 One-factor curve of the effect of surfactant
type on Antioxidant Activity
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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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