VEre il DA 6555 YN 65led Dlal ol mles 5 poke adona

ol ! 10 b g pols Ao QJ

www.fsct.modares.ac.ir :dowe Colw

4 0l Ae5 o kas g paslid AT (63 0,350 ol Y5 s wlp a5l SU gy i 1B

I 3l gn gy Ay 53 5 )8 i

¢ e Ay . Y 7 \ . N
dbaé‘}gﬁé‘}w“}w‘y D}\?Gg 6Dg|ydﬁ}9ﬁf‘&www

Ol caliile S coliile S (Sa s p ke olSils (g petils Sliniond 4aS )
Ol elisle S olisle S (Sagy pske ol (b yzzndl « (RCEDH) bl s o Jammn 2 550 ol Slidios 58 0 =Y
Ol o s (Sd pske o2l (e p ke 5 40 0dSC8ils (I mlisy pole 05 8 amas (5585 (5 pmmils Y
ek oSl (il sdSLEls ( 1E sle sl 5 Sl o5, (ME 3lsn al 5 iy 25 ¢ anasi (63 (S il

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

oS> s OleMb|

.

[ DOR: 20.1001.1.20088787.1400.18.121.30.4 ]

a sl gl A,
Aoy Vol 53) V5 edige wby pdy eSS S st aie adlas cpl s s

obas 5 (Sia—di9 Moy V B ,3) f”kg ST 63 055 68U ol (S5 S50 VErr 0V il s b

Lol o Ve r/ AN s el e,
o5 ol 03 A e I i S, b (e e Loy Vol )3) O i) A

)@Qdﬁ%sﬁjqw &‘kﬁ “;:'.’_9»)‘1"_9:"" e@@e@&n}) éhﬁ&l‘?ﬁﬂ} Ls.)..:LSQLo.LS

sAb 9 il Ol srs (SIS JBT‘,@‘,J&MOW}.@? (S (ol ] - )
B e SR

s 0lie5 oslas S oS ols G ol s asls BT 51 Gy 238 15 oy 3590 ba oS e e las
839580 599 (P<0.05) 15 pns (o) 0 3590 Sl gua (:L«Sﬁfxstg ST gs ol gt RGINE P NPV r - W,

Sl g 2 pp 5 b Gl ol Ol olas 5 paild AT g0 Sl il sl ST 65 D)3 5L

St 5T Sls yast
o rmen S SN 5 it b 4 s pdi el sk sl SRl 5 SIS ST

ST Slogas Ol las 5 il ST g SISE sl SeiselSSU sl 10.52547/fsct.18.121.3
f
e 05 S e oo a4 Jad WU oS a2 SISl 5 (AN las] DOR: 20.1001.1.20088787.1400.18.121.30.4

& ol adlas opl 5 ool oy @L:s aodx g b dsls QLS 1) usdsgf S sS sldlen/
L J s

235 alginy G o (g K 6l lie Bl Ol g 4 LIS b Gk A maryamazizi766@gmail.com

[ DOI: 10.52547/fsct.18.121.3 ]

Yo


http://dx.doi.org/10.52547/fsct.18.121.3
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.30.4
https://fsct.modares.ac.ir/article-7-56296-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.30.4 ]

[ DOI: 10.52547/fsct.18.121.3 ]

O\)KAAJV_:LW ;wla.f«_‘. ‘\W_‘ b

[V el ods 1T (FDA) 15 5138 dlosle L 515
(Sl Caobt dex loedEl ol il ol
(LIS Olge a) 2lsy Ky plp 53 Caslin 5 55 LS
035 olie Gl SN same S 6l 1) S5
03 S5 ol iy eysle andl Ol bl amas ool
ol sl Kos 5 b Oges) ¢ Sl As gla b5 s
Wy Cxino 3 OF S eslizal L 350 e eslimal 5o zilig
S Ly il o O 5,80 A ol s w0 1 g
b il Jb i Gl el ST 6 ol
o 513 (golew 5 5ld Jule sls 815 s 51 omms
Oloy SRl Gl 5 ol sl oslial ba 256 5 ba (s L,
@3 0 oS5 o8 O 4 agdle [0] 355 o0 Lie (5 IS
Sr gk oSSl KL GRS 5 S Olge ) gl S
Sl ey Sl o oo sl ol LS S
5 S ol Rl ey g8 Sy SR

DT 500 CassmlS 56U Gl (Ad S0l Calia L1580
LS5 3 ol (S o ples SLS 5 5 el
ST 5T ol gt bl b LS gle ojlas dax I aub
e ol ol Sl S 4 B s Se A
Sl Slai g M gol Olie s ojlae [VE] LSl e
Al Sl ST 5 s S ds cld Jlesl 4 3B
Ol LsB ek SLS 5 ol st ol ol
OS5l ol K5 4 5 s a8 1) Ly o O sl
Gda IV V0] das 2l plaend sl Co s Ll 5 e
G S 5alS 50 (s U 57 s OISl aadllas ol el )
3 el St (3 D30 sl Y Wl pdic S
035 O ST 5 (Sosd glo S mnp 5 OLies o )las

el

Usdi’a})‘g ;|‘9A -y
slge =\-Y

v.:,wkf .,\..:‘J.ls 9 J)va—:gcdgy)ﬁ BEES )\ axdlze d‘i‘ BE)
(ol (eSm) paslis At (53 O3 5L (Ol S 50)

1. Food and Drug Administration

¥

ol —\

G 5 ey oo s 03 SU ol L sl b s
23 S el ol Lo jsalS 5L Glasadh A5 4 e g
sl S Kb wwn pl 53 s sl s s Bl
al @M SN pams 5y nodaly opl s ol Sl
CE\) 03 eSS0 D] cl esls ol s
G )l e e Sladise Sl Slas senee
1o cled s Db s s (g 5 b s« ey, SL
slalle a5l 5L prman [E-V] Ldle o5 S
L5 5 sl T slpe dle G558l dlge Jo gl ks
LS5 opl godd S lealil LS il o o S
spe 53 1 alnd 5 2 S slaslad sl e L0156
Loble ol O ol esdle JA-0] dias ialS i
Sl Dln Ltn 1 o 50 s el sl
ol Ay o Bl 4 Sz sl g w51 A0 s
Csllae (65,5 ol ey 3505 50 Al el antle sla
Oly il 6T o tege a5 Ay o OWES 5 5l g5
Sl S ol e ol slse o Sub
S5k SRl by 4 S Jol bbb (535
Oy aslizal s WL3 LIS RIS WSS 8 0 s
Pl e s ol sl (LI gl an
Lok s 0l a5 spelS 50 sblse Sos 5l ol (s alb
D ATt e

3 Casby TV S TAE L ek g S Olpe 4y Y
Oler ol 52 (3L Dl s 4 &5 LS o 2uSL Y
WSl ST s Dyl 055 S Y3 [N ] 252 o W5
03 oml Cd s a s el s 4 OIS 550
=S5 dpbie ol OF G pdoy SOy 5 Doy e
slpe by atey gla ol ile line gl )8 gl b
DY Va8l o5 Sl 5 ol ol ol

53 bkl 3550 B3 S 51 S (THO2) oyl 4T 6
oslizad Lt 5 ess 56 slagl Sls a5 A5l s lay 50 5L
el AST (63 350 oo il 5 11 o 55 O 51 (3L

1ie Cxno 3 OF 3l ealizal o8 Caad Ol ¢ i ol (glosle


http://dx.doi.org/10.52547/fsct.18.121.3
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.30.4
https://fsct.modares.ac.ir/article-7-56296-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.30.4 ]

[ DOI: 10.52547/fsct.18.121.3 ]

Ve el VA 693 ARA o)Lo...Z

A SIS i b bl gl 51Ks 058 laes (sles

LA 4\.\..»[>u= Jg\l)" g.,<..l> Q)} wLﬂ\ 2 ol o))‘}}\ 6[.!&&;12,{9
(S P P90 ol 5K 5 Slialagl —E-Y

O D IPRPTIC
R

oo 4 5 e abl Lo s Sy ates Slagdd Culbis
GSesll e Juo v/ ) S b Jiows ey Seo b sl
L01s armiloms AOT Sl s 5 A
uru'@m—v—z—v

a5 5 7Sl ol ) eslinal b gy ane slapksd Codlis
53 ASTM D it — w4 sjlikal i, L (UV-vis)
Sl (s e Sl A e gl T 2 pedsb
i A e s ek ek b o e 51 6 pele £X)
o303 15 oliws (55,158 Joo 13 Gl o103 53 ol 0y 5
A oslis Solg s s 5 B Gsed ol Olpe 5 S
0] i arslons (V) alayly 31 & g

Transparency = log T600/x ")

Fasb Ny s dgb gs 55 s O30 TO00  dsles ol 55
Al o e e o b b X

L H” iu"..ﬁba g vﬁj PR e o
Sl 3 eslinad b ool s Sl gl O
ot Aol 035 b anlie 53 O 55 (gosab s 5l dn s (3 03
b S Ol Sl gl (Y e p) Ad aculos a
s V00 (gles > i 3l e o 51 Sladad (Ol s L
833) Kdis 8 0y e 5 St Sl 1 e 4 01 5 Sl
ke OF 2 e YO 5 s Wl dn abe e 3 (el
Losl Kol amys Yo gles 4o Colu WA e 4 5 y5abse
B 5l Jols Jsloee s A 025 a4 TP YO 5
Sl 0T O35 2T 53 5 4 els jpe ) ojlad oyally Lo
Loluel s & 515 il 4y V00 Ol s 0 SSCis

C I oy ={ (adsl 035 26 053) /adsl O3s) XV ee (Y)
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2 . Transparency

3. Water Solubility
4. Moisture Content

Yv

a3 sl eslinal syse glend slee ple s eslizad
Ld 4y (OWID S o8 2 5l 5 e AL ol
A oslizal e O 31 e lesT adS (gl mman

Ol 285 6}5 o las —Y-Y

e 0 bl 5 53 MelS Ul ie s Sax gl SIS sl
bl aie OTAVY bolss U1, ols Olal sl SIS
VY el b D 4y sk 4 (e )
Cowd & I ey a0 53 03 S S 5 (e /550)
35 egmebes 453 YO gles 53 ol YE S 4 1) eel
Slo B G b 5 ks ag le Jsbe 035 o SU
W33 Ve glp0ver s L e 5055 ks ) oyl el
L olss L slnlsl 3 ool sl Bdis 5 laie w08 55k 5l
(o3 &) oo YOEY 5 sl ax 3 TV ) sy
g bes bl 5 chl culg s Al el
DI s oLl

S50l S @b g Y-V

($o5m58) Ao ¥ dsle izl 3V ol 4y s
Sl a3 Ve slos js S sba 5 ag Jaie O 3 5V
s edS 35 = 558 o3 T4 e 0 s A > IS
R A8 Bl Jglee 4 GuSe ) 5 ple sl Olgse
5heslizal b Jools Jsboms s (0¥ St osle b
SladsSpe moF Gl aids T Sde 4 Ssel Al plom
5 U)) sl AemS (63 03350 e A3 (5 ,STea (556
Slp Ll Blol (oY (s Jslows a0 (UY) Oldes olas
ok Jsbe 3 oslae 5 o0d SU e 5 e SaSly
L 035 o bolen 5 ebla 003 U 035 Slsl sl
oo C5K 5 (Ken Dol sl ol 23S s
b Sl ohd Jsloe G 5 A plil U5 sen L 055 o
Slp lmes Slos 53 5ol ) S8 LB 65, el
o L JB 5l el 4 slaphd s S celo Y Ole
318 Sl a5 Y0 350 slos b 0l 3 5ay S ode @ s
SOl B Kl e & I skiledl b esls Ll

33 om%@srlgjsj.z Gl JalS [ gbay aib anils g5l


http://dx.doi.org/10.52547/fsct.18.121.3
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.30.4
https://fsct.modares.ac.ir/article-7-56296-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.30.4 ]

[ DOI: 10.52547/fsct.18.121.3 ]

O‘)KAAJV_:LW ;wlz‘«_‘. ‘\M«N_‘ b

V-k:é Sl Dls gai—0-£-Y

TS Sl Sl ls b ol SO Do s
Sl Jase 5 (BB) "oy il b Jsb sbss) (TS)
o&zws s ASTM D AAY C sz s ltilend bl o (YM)
[Y+] 4 e (Universal testing machine) T b
YE Sde 4 ugb Olee a3 51 e sad g3l plnil 1 13
[ (,.L_ev_idl&p Slo s Culg 53 5 Ldd by de cela
P38 sl (1) 5 (0) Ll S

Tensile strength (MPa) = Max load/Cross sectional (0)
of area sample

Elongation at break (%) = Elongation at break )
point/original length

Gl 5 5P Slwsas ) -E-Y

o gl
Lodd 5 oS 50 sla (b ol by Sn Dl soa
2 CEM)® sy G uSs Soo sl 5l ealind
L ook 0 gad Il 50T cpl (6l A5 s aphid o 555
SliS n b e 5 el ey g b SHL B, K

DB s s e 3y Sy JS Y 5 0 e VT

Ml 3
sl o oSl Ol e V-E-Y

05> Saws iy 5 e3lwl b ) geelS 56
Oisetes Ses Shay 3 apdd s Seeds SIS s Sl
Y O gl e 31 il Sn Vor Il s o eslizad
Cogo 4 &S odd o3y S Useil 3,40 sla o SL el
A s sy slagsto5l 00F CFU/ML) b o3t
il BT O mn Jpe i lame (555 kSl o 2 s
QL&;@\@&J@\WS@\JJJAM&:}W,L}J&
Slacah oo 2o Hsd el B () e Sl
Ll oy 5l pls pa a8 ST Osmn Jpe iS L (sl

5ot oS sl 8L ey S Sl Ll gl s S

2.Tensile Strength

3. Elongation at Break

4. Young Modulus

5. Scanning Electron Microscope
6 . Disc diffusion method

7. Mueller Hinton Agar
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1.Water Vapor Permeability
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1. Inhibition Zone
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Table 1 physical properties of gelatin/ titanium dioxide and Saffron anthocyanin

Characteristics Film type
Physical G3% 1%TiO2 G3%Car 3%T102/SPA
Thickness (pm) 86.6+5.1° 101.6+13.2¢ 110.7£10.6 1
Transparency 89.7£1.5° 182+2.0° 0.28+0.05 °
WVP (x10™"" g. m/m’. 5. Pa) 2.46+0.05° 231+0.15°¢ 1.86+0.05 ©
Water solubility (%) 50.25+1.0° 40.47+1.9¢ 40.02+1.98
Moisture content (%) 15.9+0.15% 13.2£0.33" 10.2+0.87 "
Antioxidant
DPPH radical quenching (%) 79.63+1.6' 83.37+1.6'

DPPH: 2,2-diphenyl-1-picrylhydrazyl. A: Gelatin 3%, B: Gelatm 3%/TiO2 NPs 1%, C: Gelatin 3%/ TiO2 NPs 1%/
Saffron anthocyanin 2%. The data are presented as mean + standard deviation. Any two means in the same row
followed by the same letter are not significantly (P > 0.05) different from Duncan's multiple range tests.
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Fig 1 Mechanical properties of A: Gelatin 3%, B:
Gelatin 3% / TiO2 NPs 1%, C: Gelatin 3% / TiO2
NPs 1% / Saffron anthocyanin 2%. The data are
presented as mean + standard deviation. Any two
means in the same column followed by the same
superscript are not significantly different (p > 0.05)
by Duncan’s multiple range tests.
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Fig 2 SEM diagram of produced films. A: Gelatin 3%, B: Gelatin 3%/TiO2 NPs 1%, C: Gelatin 3%/ TiO2 NPs 1%/
Saffron anthocyanin 2%.
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Fig 3 Disc diffusion test of A: Gelatin 3%, B: Gelatin
3%/TiO2 NPs 1%, C: Gelatin 3%/ TiO2 NPs 1%/
Saffron anthocyanin 2%. The data are presented as
mean + standard deviation. Any two means in the
same row followed by the same letter are not
significantly (P > 0.05) different from Duncan's
multiple range tests.
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ARTICIE INFO ABSTRACT

Article History: In this study, biodegradable packaging based on gelatin biopolymer (at a
concentration of 3% w/w) containing nanoparticles of titanium dioxide (at a
concentration of 1% w/w) and saffron extract (at a concentration of 2% v) by
evaporation method was synthesized. In this study, physical properties
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(thickness, transparency, moisture content, solubility and water vapor
Keywords: permeability), mechanical, antimicrobial and antioxidant properties, structural
and transparency properties of films were investigated. After analyzing the

Biodegradable film, - 5

Saffron extract, data, the results showed that the effect of saffron extract and titanium dioxide
Nanocomposite packaging, nanoparticles on all the studied properties was significant (P <0.05). Addition
Titanium dioxide nanoparticles, of titanium dioxide nanoparticles and saffron extract increased the thickness,
Antioxidant properties. improved the mechanical properties and reduced the moisture content, water

vapor permeability, transparency, and solubility. Also, nanocomposite films

[ DOR: 20.1001.1.20088787.1400.18.121.30.4 ]

containing titanium dioxide nanoparticles and saffron extract showed
antioxidant properties (% 80%) and acceptable antimicrobial effects,
especially against gram-positive Staphylococcus aureus bacteria. According to
the results of this study, this type of packaging can be suggested as a suitable
alternative to synthetic packaging.
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