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Table 1. Statistical analysis of film samples prepared for packaging rainbow salmon meat

Sample Blank Max NL (10MI) + Max -
Zn0O (6%)
Time (day) 0 3 6

Sde b s el ol el eSSl st
b Sl sl el i s abe i S (5,8 Wb Ol
S ol Shes! 5T el E b dols ans
Cdl @ Ol e |y e ls ol JhalS oS cuils cillas
sodd g (Shp bbb sl Gladlsl, Jlge eslallG
bl dad) OplleST S 8l
450 OsmllSDa 56 la b A5 5 gLl
= Do Vel ol (eSS Oy (b s (i
(YoYY) 0L, an s ZheNg Lu s o st ool 55 lis
sarls il Olhe &S WS Ol &S as 1S
Gy Aty S35 5 S (Gladgad L3 el S b
Gls alt/OlaS aly o ohd L osas

s Artemisia annua .ll 5 gss0ST S50

sl coix

L5 S Olge (YeYY) oL 5 Lou Oeemen [VA]aL

213

o5 Y5 b ca S gls 0050 gl —£-)

S WAy-R LIy Lo oS

Sl S5 sl s oS —E-Y

ol glaaised Ll Sl el mb
Gy ple 2S5 S SIS Wl oSt
45 )).IGALM C,\.uu‘ ol 4:\)‘ \_a )‘J‘}QJ. BL ol LSJ"‘J
b 0les csdS b ol SIUT s Gollae 33 8 oo sutalie
Pl e 5 Ll Kool el ) T
«(P<0/05)csl ilssl g lsbas ssb 4 ol sliliy
V.L.:é L’ [ oJuLJaﬁ L;Lmu_,,u BL J:".’.\Jj\ U'l\ &)}b
Llg3 pooddy ol Cde aS 050 a8 bl @50l 4 S

5 oS paisd Al St 5 2B e S



\24"};‘\‘\ 093 AFAY e)L«..f:

—Gsl Waes o3 bl ! Ll «P<0/05)csl
3 S SasdeS e p3 5L 5 Gt S e 5 5d SV
A s @ Bdee ol al 65 (6o5b o g el i ped
ST 5 O el denST 28l dadeSy psds 1SS
—r il sy S5 ) ey YL Sl
s FeNg Lug wny ol o &8 olis IR ARNESE
=Sl G b a8 W8 Ol e S (Y1) O
S o855 S i sU g e r,Seekd 5 G|
Ci S Al A 4 s TIO2 gad S50 L ey
edle 4 NS basd ol & cod 5
23 i s (Te7Y) Oes Tongdeesoontorn
T T e
O S el 28 NS o5 salS L/ 1 5LlS alis
[YY]Ls S ol S iS55 TBHQ

s 0

Pl ca S sk o Sl el bk
23,51 1=l god 53 3 ppelS U ki L e (sy 4t
5 dald (g gad 53 558 0 odalie &S shiles ool ol
TV sl slaadd Lol iy atn ol g4 500 L
ol SaodeST 3L 5 eSS s st
(P>0/05) 3,55 sdalice o Olpee )3 (5olobins
P Ky —£1

53 ol s S ek i SO S o3l ol il
b s bl el s a3ls LS V=g b Ve iy
(L) s i Guo VD) e Oley e 2338
Oljee 5 foalS (golalnn 5 5b a0 Laddsad (%) (550 5 Ol e
Sl goblae sb 4l sk %) a5
Lt o Ky 53 Ol Sl i 4S5 shay «(P<0/05) sl
0355 5TV sl o el s dili gy ale i pei 5
dald dses 5l 2eS (oSt DS 5 e 35S
SLdl) sl VL ol 020 VL s 4 a5

“ ol c:jj'_é\ QL.:SJS BE) Lﬁ%.‘ Q_}:...AU.QMS\ U.IAlSj )b‘

.]aw).'; t;'w‘}n@b [YV]J-*;’L@"M‘\-:@JQS\)_’?V.LQ
J5 b wisS sl (Y+YY) 0LKes 5 Shabahang

214

wl il W baslis 53 e JsS sl gl b oS
A e S ssb e Al Gl s e 36
Ol b 55 €00 ale joded Sysmsliss als
NVILas ,lue&

S a5 OlS 5 jasls —gv

S bl el Jelse 51 KL wsl ol 5
Sl sel 13 a5l OLS 5 Lastls Ol s el e S
Sl eSSl Leds esls iy b
0315 QL& V=D ls el 55 (K 55,V e b o oS
Ol Olay 238 L el LT s Gullae ool o
ol ot Heb a4 ladisel Sl w3l olS S
5Pl Ve Lagpl b Sk 5l (PO/05) il
53 Sobslan Al ga,denSIl3 0 N 5 et 5SS
sdalie dald gl 4 Cond @3l OLS 5 Ol
S dzes Condly ol Sk mls (PLO/05)4s 8
ot agd (S ol O g0 B 5 eslinal 3550 DS 5
R e (oSl Dol il e sdle
Eors Al Lol roman 5ol 550 5l 5 LS S
SF s ol Jie o3 Slisel Sl A8 8 LSS
SIS b 53 (o 5 4 sl slamaD el iz
OLen 5 Khan osas ool 55 YA No0]is S
o Sl eslial b e ot S ol Blgn ol (Y4 YY)
ssl-Artemisia sphaerocephala Krasch wb
L5 S ol S forsythia  Lulal 5 g5, LSt O3 50
Sl la V.Lﬁ 05 5w (YY) O s Lou pooman
Sk 5 A el ple B L alie 55 S
DAJLs S Oly alie i €O ale s all>
LSy il 2 Ls —E—8

O el ST Aol 3 oLl (gl s 2t ls ST,
bl g Sl 5l ol s ol S3 8 s A
Sy 4ty OLS (5,5 VT U3 ale (o gad A4S
N T R IOV P (v U KRR
5, VG Ol SIS L o S e a5 shilea



e Dl b sl elS 5L L

OLes 5 i o

Sl Cool 050 Y s 4 a8 o s dald 4 s
A5 (oSt o3 5b 5 i F 5o eslinal LS 5
S5 splS 5U o OV 3 03 S 5 55 (nl Bl e
5 Sayadi Log wlis i [Yoluil . sils
Wb Lo oals Edg o3 i sS slp (Y0VY) OLISCes
5 e 023 ilel Lol en ST e 5 50alS 530
5 Malvano poeees [Yas 518 TiO2 @il sl
Gt 036 § 0 Al (gl ABlge gl (Y+YY) OlKen
Sl oSS Lodd 2o Oludll aly  Jlad 3 Lo

ARRREEH PP EENCIE SO W S PPN WY

=
>

=
N

[EnN

o
o

©
o

Thiobarbituric acid (MDA/kg)
o
~

©
N}

On o ab ek bedd skiliy Ol S Y
SIS ol s eedeSleys 50 gl S sl
[ye]as

3K S St 5

Lol oo ey ale sbadised 05 Se (S 2oL
ol ol o3l OLES V-h Glssad s CusmlS SU ol
Ll sed o9, Sioled (sl sdd 11 a8 55k Olea
ol Golstae 5ok 4 55, T L e Ol o30S
2 S Ay Cs e &S 55k 4 «(P<O/05) sl
Gl o kS SIS Ll W Ledd (gl i (54500

EBlank

Max NL+ Max ZnO

day0 day3

day6

Storage time (day)

215



\i"‘jﬁn\d\ 093 AFAY AJL«...'Z

Q\ﬁ\ u.il.,\p@uj(jlﬁdm

50

45

40

35

30

25

20

TVB-N (mg/100g)

15

10

Peroxide value (meq 02/kg)

Aa

B Blank

Max NL+ Max ZnO

day0 day3 day6
Storage time (day)

B Blank

Max NL+ Max ZnO

day0 day3 day6
Storage time (day)

216



W s U sl Ly selS 5L Wl ags Oan 5 JiSs o

E Blank

Fat (%)

Max NL+ Max ZnO

day0 day3 day6
Storage time (day)

40 a Ca Ba Aa
Bb

35 Ab
30

25

L*

E Blank
20

15
Max NL+ Max ZnO

10

day0 day3 day6
Storage time (day)

217



\i"‘jﬁn\d\ 093 ARAN AJL«...'Z

Olnl gl mlbas 5 p ke dona

25

20

10

b*

T Ca Ba

E Blank

Max NL+ Max ZnO

day0 day3
Storage time (day)

day6

E Blank

Max NL+ Max ZnO

day0 day3

Storage time (day)

218

day6



e Dl b sl elS 5L L

OLes 5 i o

TPC (CFU/g)

Ab

"

B Blank

Max NL+ Max ZnO

day0 day3

day6

Storage time (day)

Figure 1(a-h). Physicochemical and microbial tests of optimal films for packaging rainbow
salmon meat
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The purpose of this research was to prepare nanocomposite film based on
wheat gluten containing quercetin nanoliposome and zinc oxide
nanoparticles and use it to package Rainbow trout; For this purpose, in
this research, the effect of quercetin nanoliposome at the levels (0, 5, 10%
by volume) and zinc oxide nanoparticles at the levels (0, 3, 6% by weight)
using the response surface method in The central composite design
template was investigated on the physicochemical properties of the
nanocomposite film, and finally, the optimal sample was used in the
packaging of Rainbow trout meat to check its properties during the storage
period (0, 3 and 6 days). Also, the results of the research on packaged fish
meat showed that the use of wheat gluten nanocomposite film containing
10% quercetin nanoliposomes and 6% zinc oxide nanoparticles led to a
decrease in peroxide index, volatile nitrogen compounds index,
thiobarbituric acid index and total microbial count during the storage
period. Became. Also, no significant difference was observed in the fat of
the examined samples, and the color of the packaged fish meat was duller
than the control sample. Finally, according to the obtained results and
investigations, the addition of 10% quercetin nanoliposome and 6% zinc
oxide nanoparticles in the wheat gluten nanocomposite film formulation
led to the improvement of the properties of the produced film and the
properties of the packaged fish during the storage period.
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