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Fig 1: An image of the produced films
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Table 1: Produced films

F1 2 1
F2 4 2
F3 0 0
F4 0 2
F5 2 1
F6 4 1
F7 2 0
F8 2 1
F9 2 1
F10 0 1
F11 2 1
F12 4 0
F13 2 2
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2- Scanning electron microscope
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Figure 3-1: The three-dimensional figure of the film thickness of alfalfa seed mucilage with Avondol
nanoparticles and milk thistle essential oil.
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Figure 3-2: The three-dimensional figure of the moisture content of alfalfa seed mucilage film with
Avondol nanoparticles and milk thistle essential oil.

SISl Gt ol i OF o llae (A3l iy
A TV et sds ag b dse Olidss s = BlEs
S s St DSl LS 5
— A LS 5 ey s sdge | i Bl Sl
55 635 OlenST 5T Cdlad b L 5520 5 o sins
Sl @ bl by coul sds aolS oS oyl
s S| BT ot i3l e o I S]
5o Jadisl o33 50 [YV] 5 sl LG e ol Rl
L 28T bl ¢ Of e 4 o VL G a5
sl s Ll 1 ol (Spd cde 1T ladISs),
=L Wl b s | ST s, Wil g

Syls cailae 0L 53 5554,

Antioxidant activity (%)= 38.878 +5.408 *A
+17.849 *B -3.099 *A*B +1,627 *A*2 -
7.537*B*2

(R? =0.994; AdjR?=0.990)

106

eS| T ¥y
S 2 e OB bl 5 Jadisl Sl sl dsys 6
sl oals il Y Ks s Jls] g csls
Gl 5 it gla pite o bL | oL dales ol
g b e 0L | Osenl §5 ol 5 Sl o
e ol bl 5 sl 380 Rl 5 IS«
Sl (P70 0) (gl s sk SlenST 5T Cnls
51 S DPPH JGsly Hles Ol (6,863l sl
S| ol e oS ol LT 5 335 utme o s,
sl S o oLl 1 alS sla bl 5 laojlae
el 55 0 03555 o) LY 3T IS, < DPPH
51 oga= 53 DPPH Il IS0 A5 5 rals LS
ol Sdd s e K un 5)) 4 Liis Sl olus]
N 05 5sen gl s OlusT 1T Ul 4 aS)s
cl el cel K el culg s sl

(b oo e opl MR A e e (6 s Sl


http://dx.doi.org/10.22034/FSCT.21.147.100
https://fsct.modares.ac.ir/article-7-71805-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-09-27 |

[ DOI: 10.22034/FSCT.21.147.100 ]

VeV C’“““"@'S’.’.'})] AR 093 ARA% a)l.a...:

Qlﬂ‘ ;;1\”1‘&‘ Gujr)l&d;u

£ S
AT A

= A

=

= e

ettt

B e

= ‘..:1.‘ ik

L)

=

=

=2

=

=L

B: EOQ (%)

T
ot
Nt

i
e

‘:::t‘*:o“s“t‘tﬁ
T

OV

TR
Lol
< S,
o R R

AT s
‘.s“s=.$=‘c

e o
T R R iy
S b I M A T L
R e "“‘}:tfé‘"
S

o

LoD CuoD

Figure 3-3: The three-dimensional figure of antioxidant property of alfalfa seed mucilage film with
Avondol nanoparticles and milk thistle essential oil.
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Figure 3-4: The three-dimensional figure of the solubility of alfalfa seed mucilage film with Avondol
nanoparticles and milk thistle essential oil.
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Figure 3-5: The three-dimensional figure of water vapor permeability of alfalfa seed mucilage film
with Avondol nanoparticles and milk thistle essential oil.

o O 1y e o bl 5 Jsisl D3l b ey
Sl o Sl e oals OLE g sSns Som o o
Sl IS Ghls a5 Phese IS0 50 )85
el 505 lankd 4 e (g i S 55 SIS e
53 3pmge Gl S 5 Wb mhan 53 S (6l senl
sy M a sy dlasl o Jld glacans 51 &
Yool S 3 51 (int ol Do po sl ol
sbl gk 125 Jgb 55 oS ol sa slacl 51 50

108

(SEM) (o9, (59 A @ gy Son V=Y
S S Sy Sn 5l oal s gl 5l ealizal b
o HESG 5 550 5 e SVBI 015 s (SEM)
(oAl 3 sl (SAS|y o a3y 235l
28 S ohd e 55 slge S b bhes g s
b Pl ge Slanks SEM gladl S5 Se 5 IS s


http://dx.doi.org/10.22034/FSCT.21.147.100
https://fsct.modares.ac.ir/article-7-71805-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-09-27 |

[ DOI: 10.22034/FSCT.21.147.100]

VeV C"”:"G'I'l'))‘ AR 092 ARA% a)Lw..i

)K.: JJ.LUT C)bb‘}.:l.: Q}\fgiﬁ.o C“)js‘j C«>J SR W

g esls omd (15508 S0 Slaghd g 3 el 65
Sloakioms 513 53 anlis (Shipd iy ool o]
o3l Gl Saililen dacand 5 53 5 L0
ok s s ss S e Jskisl o3 sl ool
5 Jasl D3 SL L 255l 5L slagks s sas]
L oy b (535 035 RS Caoly e 5l il

D] s s OLSes 5 (Ko b b s ol

Mucilages

-

200 nm ENT = 10.00 kv Signal A~ SEZ Date 110 lan 2022 pauies
Se—. WD« 4.8 mm Mag« S0.00KX  User Toxt

h-Mucilage/ Exsential oil

ok S 5 4 e sl il 035381 UL FV ] el e
o SO Ol 3l 5 ot 5l Lol o5 e
im0l o ol odd S Ler g BB sba oL
bl ladisy sbml 5 sedy 93 nlie DAL S 5
2265 b gl op 5eS 6 g5k 4 il e S
S 5 bl ekias OLES W5 oo o8 53 8 oo edalis (L
3z b Plhge ey 5 el B 5 ol
Slaekd 35 e 5 il e S Gl
Mowsn 4y e Jaisl U350 5 amig s Plosse

Slos s Jlopl 558 0 odis (63L5 e3 58 S amisy A

e

..............................

Figure 3-6: Scanning electron microscope images of alfalfa seed mucilage films with Avondol
nanoparticles and milk thistle essential oil.
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Figure 3-7: X-ray diffraction spectrum (XRD) of alfalfa seed mucilage films with Avondol
nanoparticles and milk thistle essential oil.
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The aim of this research was to produce a film based on alfalfa seed mucilage
with avondol nanoparticles and milk thistle oil. A composite film of alfalfa seed
mucilage with avondol nanoparticles (0, 2, 4%) and milk thistle seed oil (0, 1,
2%) was prepared. . The physicochemical properties of the prepared films were
investigated. According to the obtained results, adding Avondol nanoparticles
and milk thistle seed oil increases the thickness and antioxidant. But increasing
the amount of Avondol nanoparticles and milk thistle essential oil in the film
decreased the humidity, solubility and water vapor permeability of the films.
X-ray diffraction analysis showed that the Avondol nanoparticles were
physically incorporated with alfalfa seed mucilage polymer. The results of
scanning electron microscope (SEM) showed that the surface morphology of
nanocomposite film is heterogeneous compared to alfalfa seed mucilage.
Finally, based on the results, adding avondol nanoparticles and milk thistle oil
to edible films based on alfalfa seed mucilage improved the thickness,
antioxidant and SEM, but weakened the moisture, solubility and permeability
to water vapor.
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