[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

ol 216 aluo g adii pole alzxo
FY-FY Olmiio NPT Ll oF o )los (o039 Jlw

S S 329 w9 09ied s Jologil 4o ylyie) oslac Slig 3y
Ly o oo g% 5

Tmdy 1525 7 e g S o Gl S Ly

Ol ST S anabs e 5 (6359l e olSails ¢ i qulin ouSidls ¢ lié mlio 5 pole aby) uli IS 4t gal s )

Ol QBT 85 o glin 5 55,9l pyle olSils ( glié olio 0aSiils ( lié mlio (ko 5 olge guige 09T olial : gt 0ainysi Y
smjafari@gau.ac.ir g xSl Cowy

Ol Ol oS5 Shisel 5 Oleys wodlage &35 ol s)lo 5 138 plajle cplal (oDl 55002 Pl Dlisios 550 =Y

Olpl s )T s 381 CS 18 drwgd g Guios poe -F

VEOYIVIE il VYN SN edl e g s
oS>

oS5y el OB (ol ogdle 5 0,10 lag lows loyd 50 (gled S 5 S (it oMl dame sla Sy 0g Lo b olyae; s g Al
Lol ol o olaCydgasme b olde lge 1o i) Jled oy LS 5 5l eolanul ez g pl b dicey oldfolse 4 gloolsll 358 Jlac g oabs
ol 5l Bam il oo DA (nl @) ez cilie Slo Sl 1 (S bapgiedail alea 5l it slats; b SleS 5 cnl Glosn,)

g 00 3dg8 b Jolo gl (lordsS 28 b iy (onz 9 BRgisdsl )5 0ad Slig i, Olide; ojlas wlgi 9 (b (agk

P ske A0 5 FO TYI0) Lgw i clale b S3L Y (ygumslyoud b9,y 4 lopgjodil Lawgs ()l jie o)lae Slig s, sgug y g Sgo
Loegssedsili 51 e ojlas (iuls) 5 (olardisSosad sbo (S5 ol ploxl (i oo 5o 2,5 oo VIO 5 0) Glyaey cdale 5 (il (oo Ve o
23,5 byl ol S il axye Ve g VY leo g 0 ol lame o

el p S ke VIO 5 il e Ve 0 a8 e A0 crtend Cae U lend) cenlin (boonBisSo it sla S L atge aiges SBASh
baoys A1) ligr, slewsly 5 ey (e ~VVIF 15 Sy oo /F 3 (FasSTy (asls el AY @S o3ladl sls (ol o lae
g o,lac jlaw,e Feolaas 4 0B aido Ve 5l g0l 5 cile az 0 VY gloo ;0 (sadgi (slo pg39.daili pioren 09y 0oy A1 (g sl
o5y P<o [+ el

slod b (GVgame a5 Caz oo Bl 5l rizeed 5 9l (i) 050 DLoS 5 Lis sl 55 Jel> lapsisrsil 106 ¥ Ao
> 00 Do (5,91 3

Sl Caglie (piale) ( Slig iy pgiendail (lyie; sl G 319

ol slaely
Jol> s FESEM g8y ,Soe 5l ol pgai g 093 00 58 (sloo 1,57 (6l clio g yiogil Voo 5 b lons dan 1)3 o5l
2,5 a0l 1, DLS ol&iws
20,8 Y gl Coge g clle )8 oeilin 0ogasme 1o b lad den U Jusly
D CgSy g CawaSy 03l b slopgand gl onmslid e jend gl Dld SuiSl, ey Cgllas ol
A (S ojlal dap 0l e jo aline Sla gl 0 SLisn, olessly (VL 552 (e nl 0 Sl oo,
Alr > Jo QU5 oyt slapsisndsil a ol (Las S8 il az o Ve e g az o VY Ol glos 59 50 G S Galey (o)
...\_v')l.b |) rQ-l)'LA u] u;Loé



http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

OLen 9 (SloyS Lo p [ (cagjond slaelagili 3 i ojlae (Sldgysn) Al

O 5 (2, SRegh 4 Ol (b SlaS 5 050 5o
:L\.w.: B wy o)La.c ‘:Lmy)))yb as ..); o)L..u| (Y~\Y)
Jsb 5o laojlas gilul S crge Lopgjondsil Lo
S5, (s ST, 9590 53 (1) 0B (65l 090
ol Bis gplnge Gl czge Lapgindal o il
E@gh 5o (Vo) o Sl jo oyl el a4 Cans oS 5
OBl carge pgiedal o 3oLy Slisn, Ko
@le Shmgsy 50 (V) 00,5 ol (5l Cuslie 5 sl
Wegigedsil Lawgs (lyae; o)lac Glign, o Ses o
Oledily s (6 S olasl 2o gl A Ol o5laslas <d 5 & g0
2oy PO s)lul g WS 15 sy Y Glig
olas Sligy i, oo g 820 puioren (VY)W dlors
L oYslss Gidig 5o ol 0 )8 5 lopgiendsil bawss ol jhe;
g Wb ans Sgold by, 4 egiendyl a5 sl ploxl
g3 50 (V1) w38 (A5 oo Ve Gligy i) Glend,
9y 4 Lriedall bug olide) ojlas Slign, Koo
V) ol 158 xegl Ve e 13 o5lasl g sy

ojlas sol> sbapgiendsl Wy iagh cnl 5l Sua
lapgsomdgil 5l olyie) o jlae (il (cnlp opdle o9 ol ye;
=2 » Jbalbas eSS YL ol leo Lyl o
Ll wwwl S5 4 Y 0 cdldi owyp SRR
DY gazmo | (6l 35 lp Su Laulpd g gali gily
- sile a0 Ve g VY O sles ol plis o)lo 0 )18 Sl
Golwacss Gloie a4z 0 VY gloo a5 ai bl wl 3
bl s gilwand az o Ve los 5 (geli gl Lyl
boigy g olge o
ol A3 $9l> opgjgrd 6l and

Ogelyien (650500 g, 5l eolil b lapgssndsil g
Gilite Gl a5 &jeo opl 4 b sl S50 4
ckeo Ve o S s e 5 0 VD) LK Lgs i
S 1Y) oykad So 5 S e JoydS o5 o) (]
Sy o Jolo e s o s S5l 3 S e A s
SITEINN NSUPIERR RN JFIONNE JERE SE
Fooled ;o i s j0 a0 Fr 08 Ceyw b SHLAY S

U9y i,z 0aisS pous jloslawl b g of 5 il ax o

dodio ©

aS Cool 05 YV ogas 50 olnl o olhees adei ol
oolawl ams oo JSis 1y Hlea gadgs olyae ws s AYTY
oS ol o] St M e | iy lie; ol
SlaS 5 eskel (1) o)l s Jlas o &l pab 0,5 T,
s S35t (55, Sl i) S ol IS
wilos (Olae5 65 9 shae Jole) JUISLe 5 (B mabo Jole)
-t wdlige eudei) 5 LS lu b Gl fasg ST AY)
a5 e S ol by lS o8 s e
w2 2138 olgs jo i) paiins 9,5 plplo (F) sis
b bull Cod o alex I pladusgaze b
~S512) sl 2 Lalpd (O3S g 59 ol PH 2)1>)
OlsS olBwd (oSl Ll 5 g (008 9 (39 ST o2
bl 1 olge LS 5 b STy (Lo 3T 5 (somnsd pH)
S SLsmy (F) cel olron Gl (Slan (o yiws
solicil & bgs o gilye 1, gz AaLlS g elio (sla,\Sal,
el glie Glaailols o Jled can; LS 5 5l et
olgie 4 o 5l a5 0350 Slse a5 cod ganl B Sligys,
odidd g osle By gl o ol JSIo3E g atis
55 st 5 (8 5 ol asla om0 J529) ol
slaSs @ o fse Ol 5 Glle, anld ol y0 5 (0)
Sy oylge eole Pl oLl e 55 alez 5l (655
Slao Sligy i, (F) bl oo 35l 0,f g oo PH Ol poss
O llze 5145 055 (oo ol $U (oo )o Vgans 055
S oS 5 5550 9 SYL (St (o fwd 9 kS Gl
aox 5l it Glals, 4 Glinn, il S
(V) 09 s ploxl lapg;ord

Diloads LSS (gapelghod a¥90 iz b Sy 5l e e
il 595 Gladseiy Dge 4 lapl el IS
ol e silbee @l s oz il Gl bapsised
b gilwslil g Sl pls 4 gl a5 0sB e g
53 hdle (285 syl apg g ig) IS 4 Slge 5l oxrg
widbise il g Lo ol Germen i 3)lge plp
JW Sy SlaS 5 D32 pliee gy Bl ) Grioen
(A) 2o o il 5 leT oSws jo )

Sloosliiul bl anes 0 b slaiagy
5 JW Cuw; SleSS Glhnn, Sax Legjenlsil
U Glaie ayconloads bl o T b plde olge (o5l 28


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

Yo

VE ¥ lials ¥ o)lad o355 Jlo el e grlio 5 4,35 pole aloxo

Olie o)las g 55 pgjensilo)leys azis ;o ol ool
JEINERYL /NS I Ay DR By N RSN E I
slas JS Chile e Sl o b plnl silo B,
oims by lopgindsl U5 48 sse e
a3l o las clale Cfree .ol (6,503l agisdy uSol
9 &le i il o aS s e plias ) (eads Gligy 1)
Snln Ver il 38 5l am g ab andls  (SGbL y 5u)
2 oles Sl ojlas Gliee agishy Sl oo Gy
V) sl Casd @ g S o
O laols as Ll i b )l Judond g 4 55

gl g 4 o3l posondyil i ee Ve diged SO
Ve om ol 5 gile a0 F slales ;o 9 0l Jaiie iole)]
S P r Silwo s Job )3 s S 2b)l syl 5,
Dol 55 SipeS A Sy 5 Y o Y Sy S50 4 Loaisal
4 (Creaming Index) Cl o glaels ozl sod s
Height of the Serum ) HS o, 4V gl )| coed lgie
o (Height of the Emulsion) HE «ses JS glas |« (layer
OY DY) as by alaly gillas aly)

Y woles CI = (HS/HE) x 100

LSl y) 9 $39e8 90 2L
bl lopgigdsl xaw sloThy omsd ez
O § N 5 58, STl Ve oy slapgandsil
lod ;5 sl lawgs 5 0 a5y, oY (59, 2 ol 5l ykd S
Gy paal Coles jo 9 2o )8 Sis ol 5 ile a0 ¥
FESEM  Jlawe Jon (s, (S35 o5Sumg Soe Lansss
bl (Field Emission Scanning Electron Microscope)

V) ol
e gjgdgil 5l ol yae) oslac pula,

390 50l 4SS g, 5l eolaill U gls ol yo sula,
a3 J51 45 sodds Slopsisedyll 28,5 15 aslllas
sy 35 S (sdls Sl VY bl L) lls
ol o 6,50 3l )5 sl ax 0 VY S ol o o baws
30 b b osls I8 oS Sl azx o Ve e
5903y plml canlie (Sloj Jolsd )0 yegil ¥+ zoe Jobo
Sl S 4 Y 8 B (c) 3590 Gy o lae jLasl
3l olies o)las ssl> slapgiendall ala, OISl (o) 2
S Lopgjed il 4 az i b (Soillo gbS VY SUI lbs s
9 )o.w‘ MT)S 9 Ml)c;a WLA.A .\.S)Lb é:>95 (5L~> o)L\J‘
.(\AN) é)ju;" ‘nl:u‘ oy A u.....:l.m) ‘_g)jo)‘\.\.:l

Oeizad ol bl (QLgy Wisd « WEV-1001L 451 1!
59 G el V8l e ol P sble S Gis
olyae; ojlas and lp sl o .85 el gl
Olnd) ST es i shele IS lhbe; o5 1 s
Sl 5 55 5 b L 59 o e 100 s (ol
50 celo YF Goe w g ael jo Jolore &jg0 a0 Sy 05
Sly e 85 18 (e STM 1300) S J5b
HG-),nUjse0 5l lyae; 0 350 SlaS 5 255> gl 5l
Veer oo yoig0 490 bgaado Y ue 4 (g Wisd 15D
5 8 Loyl i 40 0 lac ¢ e 0 eolainl 4d8s jo (40
(ol 5 B+ D)oo (St alioss &2 5l o lae
layga5] plosl sl o5 (sl azyo VA slos o 9 Stz
G Gomd S Y el o walsl 1o . (VD) ab (5,105
55 oo VI 50 sloblé b o e Jglows) e ol aloos
Colgs yo il plol o1 58 Jlast 51 sYL sles jo (o Sl 5
UHP-200) wigewl gl oliws 3o,k 51 bpgjemd odgs
Sygo Ol Voo e b i do V a4y (] ! Topsonics
(Y) 0,8 bl Gigels 4l ¥ g (g, 4l ¥
Foanily g ©l)d (SuST ¢ O3 ojll (uSSleo (yuund
k53

SZ-) plal; olfwws | b azli cpl (6,80 slail o
Dynamic Light oSG L (keSS (HORIBA (100.is0
=095l 4y bgy o Slendais b 35llae 9 Scattering (DLS)
0l cpl 6ol glos canl S5 4y oY 0l sll e
AlpVer Jols slo Joloe g PHEY ol 5 cilias 10 YO Lo
AOY) 30,5 3.8,
EB) olye) Glig iy 28

A VoGl 2L Gee b &
Vo Sae o adds o 490 YA ey oolel sl pg5eudeils
5 eolawl b 0ds .wias (ol pl PECO) 5euts jile asdo
Jsb ;o (o,5 Alpha 1900S Double Beam) o5 584 =S|
03,5 S35 Bl oo ramg)S 4 bgrpe o fegils FY - zge
el Caws a4y doles jloolainl b Gl 3, 005l g

\ dJolee EE% = (Ctotal — Cfree) / Ctotal) x 100

JHle j0 sezee lyae; olas 5§ cdale Ctotal
Slp wedoe G Gewg S e p | bapgendsil
() oep el e o et ls (nl 6 xSl
ol 5 e S Blal ol 4 Jgibl 2 (e 0 5 05 anils
Sl s 8beSl olKiws JB1s 50 adds VO S 4 Jole

S8 o8 sl az o Foo sleo L (Gl !l e wge 8 cnio )


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

hlSer g GloyS bz /e ogjond sloJologil )3 lyaej o)las Jldg s, \ig

sl o
Ol ojludl

VoY o a0 las a8l slapgend sl Iy 6l
obas Sol> Slapgjsrdil 0,50 ;5 Sg jiie yiegll VA
o3k, 5 <8l SRlBl oS e DS oplail i yae
shls olhaes ojlae ¢ fuind clale 285,18 YA/Y-QY/0
ojlail g g pgiemdail IS ojlail (g lolae
33 e o e 5 Coatand e T30 L Lo seclsl
(@l -y ) el

POI

as
525

A Lecithin (mg)

EE (%)

A: Lecithin (mg) 8: Saffron (mg/ml)

Stability (%)

obel Sl g 4y 5225
orlps JlEle s Lawgs Jol 5B 5 Wosls Jlo g a5
Chle lopiie 285 Ojge gl mhav gy b Sy
b9 Sk )0 05 e 8 5 V1B w0) shaw o i
FYIVO) e sbans )3 Lo (e (slacilale g (lais
slogealy b (Joll Pl pdhea Ve 50 05 (oo 0 5 FO
b5 Jomily )3 ojlail lie ojlae (Slagn, lend,

Aoy o3 gl g SasSly, asls

Size (nm)

Zeta (mV)

8 Satfron (ma/mi)

A Lecithin (mg)

e g)9md 5l (ol so i la Sy » olyhe; g puind Cdale S gom aw slo jloges ) S


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

Yy VEY sl F olad o3 Jlo el lié mlio 5 4,45 pole alxa

loe 53505l (lortisSaied slagsesl 5l Jol> slaosls ) Jgar

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

sk sz, ol b ey PDI (rogil) Dl ojll o5 o) plyae; dald Onfaed jlade
(22)3) (22)3) (g ko) Gl e Gid oo Vo j0 05 o)

- - ARk [ftefe o ¥C YA/ AEY/-£8 . 3.
qat. /o2 Af/ £ [0° -YsivE e SfEC A¥/0E AV o 3.
a9t /¢2 a1 £ v2 -YV/pt . vP SfEeYC AVE./$¥C A a-

- - -Ys/at. jgbe N \AE LS . £
ot /¥P AdJ- T $0C -YE/vE.od NN AV 500 o £
ot /0 Q. vt ¥ -Ys/vE. e AT YAIOEN /- Y9 Yo A

- - S\ JoEef 2 YiE.vye . YYIO
q.%.yC ASl- VP -Yv/$./5e A Mo © o YYIO
aetre /ot ve AMAEDie Sfokefe ¥R VAV - /05 B Wi

b LSl ) 9 55999590

Cowdty olyie 5 0,lae (g5l (Sbopg)aed il 5l a5 (5 g
Cizad g yegil Voo g ogllae SIS oslusl Silis vl
odalive Blo (haw b 55,5 IS8 4 bpgjsdyl &S
(Y JSS) w8

SEM HV: 20.0 kV

WD: 5.11 mm

View field: 6.34 ym 2ym
s AG: 27 o iy 1722

FESEM o&iws )l Jol> pgas .V S

e gjgmd il 5l olyhe) ojlas pula,
Ve tnd S o) (ool it ] ool
ojlas yl e p e S oo VIO 9 Sl hoa Ve j0 05 e
oo b (ol bazme ;o plyie ojlac ) cbla> cuz (Gl)ae;
o, Fe laas oy ol ad o Ve 5l g ol 5 Gl ax 0 VY
od glos o asam o Ve slod jo Lol g a5y (g ,S ]
Bdd o5 S 4y DS (nl dapgied gl o)lps by
e Hged Olsie a4 oad 53 led QL ceul SS a4 ey
9 AT JS2) 00 olgds pleerdsSused slo Sy Judo &

(e

(Poly Dispersity Index) PDI SuiS1y a5l
aS el Caws as IO L /F o )3 SasSly, asls
32 1 Uapgperdsi conscSy 03 asladl 5 g3 Swisl,
Gl cxrge ted e Gl (bl ol p e e
0,55 ol o1 5o )l (e s ey clale Lol .o PDI

(o -V 59)

U5 ol
o3k 5o olies ojlas 5l lopsied gl by Jemily
YL (5l Sl 4 09 yite &y e ~YVIS L -YY/F
o GRI e 53 st Sl I el 2,5
S Kgy olyae; Sl 550 po il WS mhau e
it o plS s plies Sl Gl 5 a8 eanlis

(z VIS w0l )d mlaw
SLog 32, plenl

olres sl Glapgiedsl Slign, ol
olely i cdale oli8l b Log duoys 4410 - AY/-
e i g olhey cdale ol g c8l als Slog s,
(o -) JS@) eals olhae; Glag iy plewly Gl 5
L]

g1 peiie 223 A0 (o pg el (gl (e
Sl g lxe b Gl Geted il i
b sllos & bspe sl eVl 5 o5 Laesisndsi
S 5 o sl ea Ve 3 0,8 oo - et il
Vo o 0S5 ke VYO chale b slajlos 4 by e (55l0k
5 Jels ol yuzren (o -V JSS) 0 P> ] s
2 BB sk w4 lapgieddal olerntsosd Gl S

o OJA—‘ \ Ja.\?


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

hlSer g GloyS bz /e ogjond sloJologil )3 lyaej o)las Jldg s, YA

ol og 536 o o p olie o lae clalé oi5 5 000 5 PDI
ol g M8 Jn gy CBIE g 31, 5] 5090
o oo cdale ol 51 5L glacdale (o a5 & g0 cpl &
"0 pgs9mdpili sl 1o pte (S So g 298 e S5t
3590 o Hlade puiend cdale galS Lol plo. ol
=Sl ol Jlais! goads e b fre oSS 1y 5L
30 00,8 oo yidn SleSs g g (5505 slrosluil b sla
old ol b glaailobu «puiand ol slacdale (o #dlg
0lS 02 (g ll g 005 o LSS (Cend S g S lenSS
Slyie; o)lae | 5ol Jake a5l s & izad oo
PDI ozl g cuwl oals Slig i, Lpgiedel U5l 5o
89»09,0 U"‘ ‘Mbsa u}‘}.&: 9 wd&: ul)b a)Lbl L .byfo
J“‘ﬁ"")‘ﬁi‘) OMOJ&QJML@WJOOLAQJ@SJIA
cplplo .l ool abl>l Ll lawgs olyhe; o)lac § Cusla
dywmlabsul)ogw‘f ybowwk}nb
Al oad JSCad olgsds g CewaSs o3lail b slopgand gl a5
“obe gl 50 (V) o9 Slie Olyde; ojlae il
30 oL Ker g wl, Gumgls 4o (YY) wo,5 PDI als
clale) alie Olasd oogamme jo uinead cdale ol
30 (YY) w8 PDI alS cizge (Do) S5 ) i
Oemd cdale BN L s s g Ol S Gl
e iagh ;o Yaers Ll (VF) 00,5 canlie PDI als
WLl 00,5 eolarwl pad doye SO pYL cdale ) aS
29 sy @ed RlBl cage (itend chile ol
g Colas iwgh ,0 (YO) ol ool PDI ili8l culys
32,5 PDI il g (o CBLE il 55 o (S
D% 30 yuizeed (VF) 041 jusio «/YAY B +/VYAY 651 0 4
PDI jlade opuiend cdale (iol58l L o5s oL Sen 5 (o8,

() cél )8l
3975 pgiedsil gy A b o by Jemily
o hiland (g jenl railand ool glaogans
O 50 48" el (gl SC3lad g Jg S JoSland
Ol e b oadd cdale TG (YY) o)y 0e>
55 poieedsil mhaw 5 o3Il (D yse cnl jocdl Rl
a3 oo (LS 395 5l (6 fudon (Shie )b SoolS g od 555
1) oeied cale Gl 5 ol Sea 5 (b g 5
a2 50 5 Wpgjondsil (ool (alidl Cgr (ole (lgie
2o 5 odledy () W, (5155 By ey (58]

100
80
60
40

(22,9) inla,

20

0 50 100

(ai83) o

a0 YY sleo jo lopgjendsil 5l olhae; o lae ols, .l ¥ JSCS
o8 ole

100 /_.
80
60

40

(d2)0) Hiule,

20

0 1 2 3 4
(ai83) o

a3 Ver gles o bapgiendsll 5l lae) ojlas Jule, 0 ¥ S
of 8 le

—x o

i l381 13636 o 5lusl e pind cdale ]38l il 53 o 310l
GR9R al )3 eteed o5 Hlade 5l Spl 4 g b 23l
Vo 0,8 ke Ve Cas 4y bl a4 o el o0l colanl
eyl S5 Ca p3Y oiead @900 il e
comizmad (1) 00,5 o wpolyd Cslie I3 olail 4 555
a¥g0 sla,Lele sl Sl e clale oli8l Ldoay
o3l Al Cur ke 355 a5 il oo malp Y sz
AL slaclale o8k 51 .(0) wlloe bapgesl )3
oy & S Dyl b glsel 2l 50 65 Cueglie Ged
Sl (Vo) i o lid 05 5l JLSle ol So5
1y ojlasl ol L cenituw alayly 35 )l yae 5 0 \lae clale
Slde & (S Al ol ddecils epgjendsils
5 99 pgjendsil & 0955 Cuz (i) ojlas 5l i
30 estlin job 4 (V) W S gl ojlasl iol8l Coge
Ll 5 it B L 5 e 5 o, s
Sawgy 05bas (55l (slopg il )3 ol g LS 5
Q) el sl any s


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

Y4

VE ¥ lials ¥ o)lad o355 Jlo el e grlio 5 4,35 pole aloxo

AY ag dges 3590 40, plul oK 5l ol &lLd o5ludl
o FESEM oSy Ses 5l Jolo ngai 3550 55 5 sl
(V) 0l oomlice yiegil Ae dgus o
VY sles 50 bapg)od sl 5l (g S el (omy i)
2 Lpgisrdsil Cuglie a5 0l g S Bl 4z s
Ll 51088 (s Opeelinsgioly ilosend yly
Foooguo oS (5,8 adBo Ve Coe a ) (sl ety
Qo )d Frg 00,5 g0 G 3jly 5 0ol Lak ey S Sl oo
23,5 e ol anld (b Jpame pdlds S, Gl @ o
o)lee b ©gd gles Jdo 4 a0 Ve gles o Ll
G azg b b o5 Sepe 4 DS cpl dapgedgil
w93 slos DSC (sl (g0l ammit idu ;0 o yminn Slalllas
ax ol edanl ol lgie Az e Ve s lapg sl
Sblix> Cuz 09b o0 Slpiing (M) duyoo )55 4 (ilaie
S ide jlaz,o Ve sles po oliie 0 S5e SlS 5
33,5 osliinl pgjodsil 59, Vb slac > 4 pglie a9l
()
S S A

pgisdpl &5 S35 axt g oo pol> gk
g wes olhie) ojise oS bds ol 29 >
5 Jomiliy PDI 2,3 ol 15 51 sudss slopsigmelsi
olgds (oloondisSusd sla Shy shlo Glig ) pledil)
oL FESEM CsSas Koo 5l Jol> 58 cpripan isy
23 ohd sl Blo Zelaw b lapgjedsili (59,5 &) oaas
89 DLS oltws 3l Jolb> mls 5 ganli g yogli Ve
20 VY Ol (slod 93 50 (msg S Galdy (guoyp o] 1 ogde
Sy Slapgisd gl a5 ols (Lis ol (Hlo a0 Ve g
3nlple il 1) wedle ol Gleaply jo Jass ollgs
slod b ($Ygame sy Cuz i s slapgigrdsil
RLIUWE S VPR ov EPIPVOW LTRPL SO PRV DV-JPW, ' D CoY -
438 Wl o pg30dsil 55, 41530 sl gy o] ogdle
A le ol il o gl cuglie (a3l sl (omslis
Sz OlFse olries sl lapgindsil 5l uizen 0l
9 Subs (ol Jed Sl plasslem Gloys 9550 40 Giogly
a2 0 4 052 § (ot ilin g (5 pudl OIS

Sz o Sede hole ploie a4 e clale ol Koo
Jomeily 8l (VA) 08 S8 apgjend il (oelans )b ()38
mo9)S STy 4 borye 5 olyde ojlae cbale AIBIL L
oy S xhw b 5 Dlawd slaog 5L oliae; Jole slo
3 Sl Gmals (V) wdbiee olyie ojlas (ol
s Hamadou iags ;0 (59,58 (55l> slapg)gnd il mlaw
Gl (il a5 See opl 4 ad oasline 3 S
(V) 005 B Jeasly Hlobine i g o0,
ol Slag, oleadly YL ww s 1 Glhg 3y plevily
by glie) ojlas 5l (pelhe Jlade (IS oaims
ol gl 0uiiS plete Jelge alox 5l aS'3g lapgjedsil
Gl Glig i,y pleily e cbale ol L sk o
ol ;0 i) o)las &S o pall 4 axg a5 él
5 olyiey clale wibge azrg BB et (o5l Ll
a5 el glhhes Slagn, lewl, Bl e 55U
53 -l e dinge ke ;0 oy 0l gl Cod )b JooSS Slas
> @Uls s Gried Ol ol 4 g505e cnl &
097 rlple 99,5 o0 2o pg50mdgils ol rhe s o lae (625 )L
e bl e alie Lo, calize (glalows o5 ojladl
ools ylis 095 5l (e w3U olhae o lae cdale iulsdl
by RalS glyae; cdale g plpgs (Rl b plowdly 5 oo
cdile 55 hlSes 5 (Boliele hogh jo sl 0o )S
2 sl g el Glag s, pleaily » (selive ST i
(YY) 2Bl oo pol> g gls

ably oeieed e 5 lopgiedsll ilul om tsslnb
S e (L olidl @ degi b aS ol saslice  coniiine
w2 p9d Jodo Cwl 4z JB uind SYL glacdile o
lajless )0 a5 Al oo Jue (Sl Cile 9090 4 Lgy o
slaybislo oo Ve o o8 e A0 i cdile L
295950350 soailoles (ol 958 00 LSS 1 (e
35 O g gole raghy o (YY) o LSas 65k
by Glyaeo)las Slig ) 6ol 990 50 (stelive aes
OY) csl oals ylaie pg el

S pngas (o)t FESEM @oSwg S 3l Jol> 2 g
LSad g 09 bl ol 5l Jols slaosls 5 ol
S Sogo cnl a0,S Sl elsds (S b slapsjsed sl


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

Oben g (SloyS L p [ (cagiond slaelagili )3 i ojlae (Sldgysn)

10.

11.

12.

13.

14.

References

Bagherzade G, Tavakoli MM, Namaei MH. Green
synthesis of silver nanoparticles using aqueous extract of
saffron (Crocus sativus L.) wastages and its antibacterial
activity against six bacteria. Asian Pacific Journal of
Tropical Biomedicine. 2017;7(3):22.33-7.

Guijarro-Diez M, Castro-Puyana M, Crego AL, Marina
ML. A novel method for the quality control of saffron
through the simultaneous analysis of authenticity and
adulteration markers by liquid chromatography-
(quadrupole-time of flight)-mass spectrometry. Food
chemistry. 2017;228:403-10.

Hojjati M, Razavi SH, Rezaei K, Gilani K. Stabilization of
canthaxanthin produced by Dietzia natronolimnaea HS-1
with spray drying microencapsulation. Journal of food
science and technology. 2014;51:2134-40.

Armellini R, Peinado I, Pittia P, Scampicchio M, Heredia
A, Andres A. Effect of saffron (Crocus sativus L.)
enrichment on antioxidant and sensorial properties of
wheat flour pasta. Food chemistry. 2018;254:55-63.

Nedovic V, Kalusevic A, Manojlovic V, Levic S, Bugarski
B. An overview of encapsulation technologies for food
applications. Procedia Food Science. 2011;1:1806-15.

Champagne CP, Fustier P. Microencapsulation for the
improved delivery of bioactive compounds into foods.
Current opinion in biotechnology. 2007;18(2):184-90.

Sarabandi K, Mahoonak AS, Hamishehkar H, Ghorbani
M, Jafari SM. Protection of casein hydrolysates within
nanoliposomes: Antioxidant and stability characterization.
Journal of Food Engineering. 2019;251:19-28.

Mozafari MR, Khosravi-Darani K, Borazan GG, Cui J,
Pardakhty A, Yurdugul S. Encapsulation of food
ingredients using nanoliposome technology. International
Journal of Food Properties. 2008;11(4):833-44.

Rafiee Z, Barzegar M, Sahari MA, Maherani B.
Nanoliposomal  carriers ~ for  improvement  the
bioavailability of high-valued phenolic compounds of
pistachio green hull extract. Food chemistry.
2017;220:115-22.

Amjadi S, Ghorbani M, Hamishehkar H, Roufegarinejad
L. Improvement in the stability of betanin by liposomal
nanocarriers: Its application in gummy candy as a food
model. Food Chemistry. 2018;256:156-62.

Tan C, Feng B, Zhang X, Xia W, Xia S. Biopolymer-
coated liposomes by electrostatic adsorption of chitosan
(chitosomes) as novel delivery systems for carotenoids.
Food hydrocolloids. 2016;52:774-84.

Hadavi R, Jafari SM, Katouzian |. Nanoliposomal
encapsulation of saffron bioactive compounds;
characterization and optimization. International Journal of
Biological Macromolecules. 2020;164:4046-53.

Najafi Z, Kahn CJ, Bildik F, Arab-Tehrany E, Sahin-
Yesilgubuk N. Pullulan films loading saffron extract
encapsulated in  nanoliposomes; preparation and
characterization. International Journal of Biological
Macromolecules. 2021;188:62-71.

Saroglu O, Atali B, Yildinm RM, Karadag A.
Characterization of nanoliposomes loaded with saffron
extract: in vitro digestion and release of crocin. Journal of

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Food Measurement and Characterization.

2022;16(6):4402-15.

Esfanjani AF, Jafari SM, Assadpoor E, Mohammadi A.
Nano-encapsulation of saffron extract through double-
layered multiple emulsions of pectin and whey protein
concentrate. Journal of Food Engineering. 2015;165:149-
55.

Seyedabadi MM, Rostami H, Jafari SM, Fathi M.
Development and characterization of chitosan-coated
nanoliposomes for encapsulation of caffeine. Food
Bioscience. 2021;40:100857.

Hosseini A, Jafari SM, Mirzaei H, Asghari A, Akhavan S.
Application of image processing to assess emulsion
stability and emulsification properties of Arabic gum.
Carbohydrate polymers. 2015;126:1-8.

Dehcheshmeh MA, Fathi M. Production of core-shell
nanofibers from zein and tragacanth for encapsulation of
saffron extract. International journal of biological
macromolecules. 2019;122:272-9.

Taylor TM, Weiss J, Davidson PM, Bruce BD. Liposomal
nanocapsules in food science and agriculture. Critical
reviews in food science and nutrition. 2005;45(7-8):587-
605.

Thompson A, Singh H. Preparation of liposomes from
milk fat globule membrane phospholipids using a
microfluidizer. Journal of Dairy Science. 2006;89(2):410-
9.

Priev A, Zalipsky S, Cohen R, Barenholz Y.
Determination of critical micelle concentration of
lipopolymers and other amphiphiles: comparison of sound
velocity and fluorescent measurements. Langmuir.
2002;18(3):612-7.

Abbaszadegan S, Hosseinzadeh H, Alavizadeh SH,
Moghri M, Abbasi A, Jaafari MR. Anti-tumor activity of
nanoliposomes containing crude extract of saffron in mice
bearing C26 colon carcinoma. Nanomedicine Journal.
2021;8(4).

Rastgoo M, Hosseinzadeh H, Alavizadeh H, Abbasi A,
Ayati Z, Jaafari MR. Antitumor activity of PEGylated
nanoliposomes containing crocin in mice bearing C26
colon carcinoma. Planta medica. 2013;79(06):447-51.

Gorjian H, Amiri ZR, Milani JM, Khaligh NG. Preparation
and characterization of the encapsulated myrtle extract
nanoliposome and nanoniosome without using cholesterol
and toxic organic solvents: A comparative study. Food
Chemistry. 2021;342:128342.

Li Z, Paulson AT, Gill TA. Encapsulation of bioactive
salmon protein hydrolysates with chitosan-coated
liposomes. Journal of Functional Foods. 2015;19:733-43.

Colas J-C, Shi W, Rao VM, Omri A, Mozafari MR, Singh
H. Microscopical investigations of nisin-loaded
nanoliposomes prepared by Mozafari method and their
bacterial targeting. Micron. 2007;38(8):841-7.

Caddeo C, Teska¢ K, Sinico C, Kristl J. Effect of
resveratrol incorporated in liposomes on proliferation and
UV-B protection of cells. International Journal of
Pharmaceutics. 2008;363.


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

A

VE ¥ lials ¥ o)lad o355 Jlo el e grlio 5 4,35 pole aloxo

28.

29.

Siyar Z, Motamedzadegan A, Mohammadzadeh Milani J,
Rashidinejad A. The effect of the liposomal encapsulated
saffron extract on the physicochemical properties of a
functional ricotta cheese. Molecules. 2021;27(1):120.

Rahaiee S, Moini S, Hashemi M, Shojaosadati SA.
Evaluation of antioxidant activities of bioactive
compounds and various extracts obtained from saffron
(Crocus sativus L.): a review. Journal of Food Science and
Technology. 2015;52:1881-8.

30. Hamadou AH, Huang W-C, Xue C, Mao X. Comparison

of pB-carotene loaded marine and egg phospholipids
nanoliposomes.  Journal of Food  Engineering.
2020;283:110055.

31. Azari A, Ghaboos SHH, Moghadam VE, Jafari SM.

Influence of chitosan coating on the physicochemical and
antioxidant properties of phycocyanin-loaded
nanoliposomes. Algal Research. 2023;72:103120.


http://dx.doi.org/10.61186/nsft.19.2.33
https://nsft.sbmu.ac.ir/article-1-3782-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-05 ]

[ DOI: 10.61186/nsft.19.2.33 ]

Iranian Journal of Nutrition Sciences & Food Technology 42
Vol. 19, No. 2, Summer 2024

Encapsulation of Saffron Extract in Liposomal Nanocarriers and Assessment of Their
Physicochemical Characteristics

Kermani P!, Jafari S.M*2, Rafiee Z*

1- MSc graduate, Faculty of Food Science and Technology, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran

2- *Corresponding author: Professor, Department of Food Materials and Process Design Engineering, Faculty of Food Science and
Technology, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran Email: smjafari@gau.ac.ir

4-Halal Research Center of IRI, Iran Food and Drug Administration, Ministry of Health and Medical Education, Tehran, Iran

5- Research and Development Manager, Ofogh Dasht Arya Co, Tabriz, Iran

Received 7 Jan, 2024 Accepted 23 Apr, 2024

Background and Objectives: Including several health-giving characteristics, saffron is widely used in treatment of
diseases. Furthermore, it creates color, taste and aroma in foods. However, use of saffron bioactive compounds in foods
is associated with limitations. Encapsulation of these compounds with various methods, including nanoliposomes, is one
of the appropriate solutions to solve these problems. The aim of this study was to prepare saffron extract loaded in
nanoliposomes and assess physicochemical characteristics of the produced particles.

Materials & Methods: : Nanoencapsulation of saffron extract was carried out with nanoliposomes using thin layer
hydration. Soy lecithin with various concentrations (22.5, 45 and 90 mg/10 ml) and saffron concentrations (2.5 and 2.5
mg/ml) was prepared. Release rate of saffron extract from nanoliposomes in aqueous media was assessed at 72 and 100
°C.

Results: The optimal sample (treatment with 90 mg/10 ml lecithin and 2.5 mg/ml saffron extract) included particle size
of 82 nm, polydispersity index of 0.4, zeta potential of -27.6 mV and encapsulation efficiency of 90.1% with stability of
99%. After 20 min, produced nanoliposomes were able to preserve 40% of the saffron extract at 72 °C (p < 0.05).

Conclusion: Nanoliposomes are good carriers to preserve medicinal compounds of saffron and can be used to produce
functional products with mild processing.
Keywords: Saffron, Nanoliposome, Encapsulation, Release, Thermal resistance
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