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1- Scanning Electron Microscopy
2- Pour Plate



Vs SIS Wb Lok esls 2y VT oale ald S bl e 153l Ol 8es s*““““"r‘g‘
o5 ol 93 adlan 3,50 sbasles -V g
wly S obd slle o gl 5 slas Slelinl do o « yad o led
b ol
. (lald) V Sl
+/0 Y les
) ¥ oles
\/0 ¢ ks
v 0 sl

5 Ganion /1) i oy 1S oS (5550 4 «(p>0.05)
Jbes 4 by o5 4 (e H/WWP) Cabbes 0 2t
@ e gl g Gl Hdojlas Lo ¥ ladised 5 dall

o oslas a3 b GsS G Ss See sla oSe
G 4SS My (il (Bl s lapld lr

S bk Culbs LG4 W bl

035 rpmme b Lilg o Bl ol Cpomen bl

3 ekd 5 5 Sasby SRIB e e ST sd S
Ol s Oliis K5 3 8 WOT Cubbes il 5l

Ao DS 5 Oagl S 1y (S slapkd bl

S Lsls S )k g0 Ol gie 4 S o Aol o9 ,SCe
4 e DL (L 4 5T 5 S (ol 0353
el gn ol 05 Sl ok Cualies il

S 9 domd-Y

S93 Sy s oolas Likie Sladoyd W-1-Y
o OUG I plad Cuwleo

05037 31 eslimal b bosls juilly oo 51 ool s
Cilite sl ;s 56 o p s olaie 4 (SOl (glaals L
Sl aly sbeld Cabs o) sl od ooles
mb &S sboka .l ol o3ls QLIS Y Jad s ks
Sl Ol e gl 5 ojlas doo s ol 31 L s o OLES
S ok w0 () JSEb e SRIP WS clak s
osb 4 Gl ok oslas Loy Y VO (ool eyl
G ged 4 Cd 6 FYL Calies (514l (p<0.05) (5,5 s
oles Gl glacble wll Lil o byl ple s dals

AL LarJ:é Cales s b gme Ol sl ol

s o S ok il o o) o S 5
las Loy
YYAY £ eV YAA £ /et VAR VT (Aol & 5ad) i
OV 4 C Y/As £ 4/ 0° NIRRT IrS .0
WA £ ars® /o + o\ YC VAYY £ o /eve” \
WY £ are® YA £ o) VAV £ asy? \/0
VAT £ V00" VVY £ 0 /04¢ AAVE 07 Y

Cb.«ﬂ);d)‘;&ﬂ;})w S5 r&cM:QWS%AJ}ﬁ)M):OJW‘&)J&)\}WQ)UE o llad QLiJa-e Q)U&AJ)P £

Al e o3 0 Jlez



N Olasls / 093 6 oslads/ @833l 0353 / oM Sosls p ke )3 osT 5wt Y

.
B

ke DS STy ok Culbid 555 sl s obas Gl sl lle 035350 U - IS

S38 O3l i 1) Gl JS1s Jeae Sl
Shsm sl idg s bekd CBUS ) p ki 4 i
s 4 SysdS YU Ol 3,8 e 13 eslimul 5y
Slosgd ) 4 arg b (YU ol nS Coilis
Slapks Clis [2alS Cals sl s ojlas oS sles
s slee YL el ble s o Sl ST
Gl 5y oslae 03553 1 AL ol il el s ps s
Sl o 435 8 on b 5l Sl s oged s
S sl b SIS lagd C3lis do I i talS
5050 pay chle Sl wsls 5 SN s s
sl 5l eds ags STy ok slsle s oSyl il
Clis FalS 5 DS IR cge f e o edde

) s fole ol

Cwdld 89y Sl s oslas UogPl WE-Y-Y

ok DU b p (STH9S Sk
o sl il glado)s 03yl 6 Sl ol mls
b DL aly Shs slapkd Sl ) sl
Y USE 55 oS jsboles Ll ol osls 0LES Y sl s
ok 4 55 Slar odoslae doys (BIBIL el e
S sob 4 base Clid Olgs walt al,
Clid VL S sk 4 b e SRalS (p<0.05)
VW) Cdlids o 2aS 5 dalds s 4 by e (o3 Y/4A)
don ¥ ol e SLSHIT Wb i a4 by e (o)
Slogar I (S kb St sy gy b olas

osb 4 oS O pme 3 5hgn o oS Bl e OT gllas

4 (1) b colicd

3
3.
1
0 T

(aak2) o i)

) V.o Y

‘ olas wilide gladw s .

S Lk o las Cilise sl s gl R olssls 6‘*(‘1} Bl Ul Ol s Y K3



YV e SIS LS L ok osls 2y YTU S ale ald (658 Wle jae 2l

o\,&,.;a}r,awrsﬁ

RACT OLS 5 b amlin 53 s 2he SU coslas 0343
© Syl D Sl il ojlas ol 5 3 ge
Slapkd b a8 5 FOT GLS 5 e daul
Sl> b ooty g osabe b 085, aly S
G G omle S Cmlas 5 SO Sls geas
Sleo pas oo il or bt S Ll slaphs
S Al ot Glacsp Sl edd g slaghsd sladi
Ll e S o g otz Ll baels
Olge 4 035 Joo U155 OT 55 LOT bl Joo
Orliac .(\+ )k )ls sage 225 ok S 5368 e sl
S edd 4 laphs S I (YY) oL
5 ST ST LS 5 sl 0l KT 055 5 4y

(V) Lsls di)‘jf B} ‘_;}3 2

2l Ol S9s2 Sy ok oslas HSE-T-Y

e OLE 4L (TThg b ol T
Cileien laclale 36 Ll 51 baosls (5ol amglin il
lapkd OT s S O 5 sl S oslas
Ll o LY Jgil 53 s Sl al ST
S ok olas doss I Sl 4 88 sl 0L s
Oljre o DL by (S ohd Opre¥ s b )0
4 o3l 2l 530 (p<0.05) (gols sxs sb 4 LOT SN
5 aals Hld dose (MYFY) S oy S oS 65 5b
o3 ¥ ol odd wised 4 by e (PRIAR) SN g i
Mo aolas YL glackle )5 e glr sd ojles
& Sl o bl s el sl Sl 5 dblae 215
oty b R (PR0.05) olsame b
e g beld Sl S 8 D58 s Ol5

n _ 66.86 E‘}

3 62.67 \%\\ ﬁi p
R .
1, N >
4 3262 2 N

yi,a o oldils 6\.&‘..1.;5 SN Ol 595 sl s o bas il lads ;s U330 56 Y IS



N Okl / p 33 g oslad / o233k 033 / glE (555lds psle )3 (6)5T 5 s 485 VY

A laoslas )3 35 Juol OLS 5 51 S STOT
Sl oIS L8 oyl s 10 il e S5 DS
SLS 5 Syl a8 &l bl ol 4 Y| 2iS
OVl a3 4 e oS e slacble 55 Jgb
Coaglie il Col s 5 5 LS, o 8,0
ol Bl I L L s e S slapld
Sladism o 4 i 2 SOT Gy LS 5
4 e 3 a5 4 Jos S 038 r 8-
S Lgl.arl:éu"iu’:.fiajﬁn el g bl (e
oL 5 Lim glie j5b 4 puorer (VP23 F o
615 ojlae 03551 51 EL aaS Cuglie S2alS (Y4)4)
Gelidium 4l » 255l sl o Y
oy 386 5 QBT ol 50 3 S o 59) cOrneum

O¥wsls 5,51,

s Caoglie Ol $9) Sl s oslas WE-E-T

mow Sl 4b p (S Sl pld
05051 5 eslizal b baesls uibyly Jdows 51 Juol ol
Glado s S eslizal 56 sy 5 oSls (glanls L
Slapkd 23S Caslie 55y Gl oh ejlas el
ok o3> O ¥ dgdr 53 ks Sl al, ST
Ao ys sl el 0313 Ol ¥ SE 53 oS 5b Oles Ll
Solosre ssb 4 Aoy Y a0 G gl d o)las
Croman b g gad (258 Coglas 2als o (p<0.05)
Waw,»u,@ﬂu,wwﬁsbow@u
Llod 51 sl 5 olas s +/0 sl e DL
2 O (p20.05) 5,00 555 gyl gre oMl (g LT
Cwglas Bl I (p<0.05) (g ls gme Ml & gas 95
Gy Lol Ol bl sl 4 G GRAS

Shos o 9,5 5 (ST S 355 Cobll 5 (23S glin) (K3 Sl s (555 sl Sk sl 36 s Y Jgr

e DL 4L

Sl 3 s
(g/smPa) x)+ ™"

PO PP C g
(log CFU/g)

(UL Ee) S onglie

YT £ YYY £y

NAVE £ +/010° ¥AY + 4/00\©

AIVAYE +/011\° ¥/40 £ +/0)©

AYTQ £ v/ © /YY) £ /00

V144 £ 47240 S £ a/?

\¥9q + g/ Y?

Yy/Aa8 £ Y/YY? . /0
Yy £ o0 \
Vigo £ /07’ \/0
YRERIAN Y

c]a_«)s&_g)l;‘;';uc;ju; 34 rJ;aM:QL.L}Jj;LAs_é}f}M):OJu:;—lcla.w);d)\:‘;'quuj sdaas OLiS a-€ olae b -

J..JL‘;A Loy 0 Jlea|



Yy ﬁMQL;)KrPLQMe:‘:ﬁﬁYTJ}GAbd?éjgxbﬁ;ﬁ‘f' Q\) : j "_- v-:g:
13 1340
1Log (OB Liis aalae
10
g
'1-'. : 451
{ L4z 102
“o [ "
laxlad s .k B e | WA - .

6‘9’- ).:\.3 OJW aliseo ‘SLGM).: 6_9\? (.g_.-\.w C)L’.;}\S Ag_\g:ﬁ ‘5\.&&:’ 6:‘:5 Caﬂjuﬂ—i‘)s-:

e i s & Yol (10)dil o Wb oy 5L 53
» I OS5 Wl LT OLS S s L6
ot DL Slapld (6 2055 58 bl (sl S o )las
Sl ok eplas L3 0l U5 S jsboles AL e 5153
sl bagls )3 1, S e s Al Jode bl
L oo 4 1 0T (Kol 5 (Sa,88 b o8 bl
WY S OT SadsSsn s Jogmd & e ol 0l
(Yo A) OLSKea 5 Pruneda .ai dalss ok Sl
ol 44 53 (A5 S osbae S LS Lsls 1 F
Db a3 B b S sl aly S
W38 Oly e )il e SRI fole slagds T
Shst slapks OT Sl @ addss Cbb 15 S
3 Ik DS e L ps T OLS 5 s I (5L

QDA LB o s 5550

Sl o DU Slapkd (S pdydedl cabil-o-T

Sk s oslas
Sk Bl Sl baesls oKk amlie I fob ol
Sol e DL aly (S slaphd 45,8
av\.«: 45‘)‘ ‘~ J)J;.- )b Lgl’..' )..\.: GJL.G.G g_,d::u Lgl.‘b-\..a)b
Sl gdly odd 0313 LI O IS 5 & sboles Lol
Vlé Qj:.wy}ﬁjs BE) 6\7; )..:\.3 e)LAF Loy uﬁl{‘jb‘ L ny
4 ks 6358 Ol i LK 4l ST
ol bl o 21530 (p<0.05) (g5l sae Hsb 4 T ke
Sl le.ar.l:é Ol b pdida Sl o s
P LS\’,' )..:\.3 olas Loy VO 5V s> v.i..L.u
b (p>0.05) dis sdalin (LT Llod (g ls sxe
wly S G idy 5 beld OT Jbu & pdd s

LAQT‘.;:“{VAJ;}J&;QT} QM}J;_.)TQL;JS Se9 L



N Okl / p 33 (5 oslad / o233k a3 / gle (5)5lds psle 53 6)sT 5 s 4 YF

|l 1__;‘.-.".:-;::'.' Pl i

- N\
¥ N %\Q
1 1 5 ) A % ?\\\?\,\E 2

DN gl s aylar sy

b SIS WS O Sl (620358 S (555 sl 5 oslas ik glado ;s 035331 6 -0 S

Gl O3l kT Bbd Sl gl d sjlas doys
35 958 sles § L LS 5 Y sans (p>0.05) 315 35
S odd I8 Obe ol 53 s Fse B ol
Sl s 5 ol ety et sl (S sla il
R N T e T
e Fayisil cdld Yieme boslas 5 o uilul
ol @il ga s 1) e o 8 5 e p 8 (slags ST
DS 5 2 s 4 Vi 7 05 5 s Ol 5 0 ol
Sl oh olas 8 S OLS S e b e
33 Ssm e Lguﬁ;@,u,;f Coamex (V) Ll> 3425
OIS b la Jibg Lodd osls tig sl sladls
(Y1) 0L 5 Broumand b o el oo
e S Wl (S fbb s Sedls Sl

(F)Lsls d'zjlj'f Iy )l J:*i)T oylas (g4l

29 95290 SBrusil 19w LT Sioled zls-1-Y

ol 0318 gy SYT S35 o ald
33 Sy g0 L;um;lf,t,ﬁ,a S ol S ol ks
by (SThs g bedd eals iy YT U3 Al s
sl od olas Gl lado)s ol e DL
§ US55 a8 Hsbiles (sl el eals Ol ¥ sl s
53 4, 0 Gl s oslas do s 0 b e odalin
Pl gl 05 S5, S S Mg af
S iokd (p<0.05) Hls sxe SialS Carse YT J55
@B ol b Jpame 53 el S
Chle 4 s sl S sl o das e Ol
e DL gy a3 ool 550 Sl 5 ojlae
Ggai 33 g gn GG S sl o 3ems ol b oSl
V5 /D (sl ke SIS (slagks b ods esls by



YO ke OLSHS s Lok onls 2y VTUH oale ald (658 Wl o 2ol 3 S 5 e 0S5
_ 2 petl® ) f 8 5 a3
10 Al phr 0 ff’-_vLﬁg“ ?
ER L

T sl

YR C-]

PR RN

(oo SUS3IS L ok osls b s YT 5 Al dd ys 35 ge Sl S IS 5les 1 S

U gy a4 o 555 Blond 1 em ltel 0 2087 o
0313 DLV IS 55 oS 5 sbolen Cpomed i dald & ed
4 dpame S5 Gpdy Bl I g el o YL ol
Aoy Vo5 /0 sl la thg sl 4 by s g
s el (LT Blod Jla s pl Lo s slar sk oslas
Ao ¥ sl Hlad s dali Hld ST G pds 4 b e
Cals KaSl b Sols gl HL oslas
b oslas OS5 S e il & sboles (p>0.05)
S oslan Dl i sl o e DL WS 5 sl
ol S s e Ol g bl

.v\i.s; osls jibg PE L;)lf.b’l.a

g GG I (B e Dlogas gV

S s oslas S9b> (Thes
Shs Sy ) el B6 ey p Sl ol ol
Sl ok eobas Sl Calie gladoys G5l s DL
o313 0L ¥ g 53 YT J 55 ale ald Osls i gy S
oslil (sl jadeie ¥ Jgd= 53 &S 5 boka (Lol ol
Slado,s Gob e DL aly Shs iy Sl
Slwo g 535 obT bl 51 gl Hd ojlas Cabise
A6 ks sy miy YT U5 ale sladld g 5 5L
Cob 3 (p>0.05) caliS LT bl i gl gae
e sl dd 55 gl 5 oslas o s ¥ S eslinad s

r._:'-\.w C)L:j)\f 4‘.’.\{}’ L;bj’ U’:“:‘ﬁ L olld oals &&ﬁ_

dlg-J.lg o las ‘5‘3\:- VJ"M olsls L;‘JJ’.' ui'&x\gb.&& A.‘-‘:uﬁ&x ‘5YT JJ'S @bw&@ﬁé @w -¢ J}J@:

S Sk 5 55 sl
£/80 £ /08" o/sr Ea/e? o/sr Ea/ui? g8 £ 408" (aali & 50d) i
S RS RS § % /08" “/0
SAvE /™ Ofvs £ u/un? A £ 488" £/ £ /08 \
§/80 % /08" O/vs o/ o/vs * v/08" §M % v/08” \/0

TRR YA O/ve k£ a/? ORI E/ee k£ ayed? Y

CEMJJL;)L:JL‘AQjUJ 349 rJ&aM)QU.JJJLL:J}J}jMJJOJLQ.:}‘C]QMJJLSJ\JJNQjLEAMQQWa-C qu.ln&_éjjp-'ﬁ%

Al o o3 0 Jlez



N Ol / 093 6 oslads/ o233k 0353 / gl S5ls p ke 53 osT 5wk Y7

()

I_Jsl_r: --li

b DL b i g b o esls b VT U Al slaald S b pds aemlls -V IS

5 Sl slul 4 e 0T (O V-0 JS8) Aoy /0

@ﬁ“SJﬁu‘r‘:‘tchﬂéwgw"“éuéﬂﬂu
NS S s Olas o dal g @b a LSS bl o 5
OT 35 (SoeneS sbul 5 Slle 30 ol A8 O
B o B P R e
,;*;»at,rgség&awys,J,;q»
G Ss Son psbat I Jeol s by das e 13

bl o ol e Aol ) g ool s s S

Sl Calls 0 c(/\)@l:.?

RIPPog Clheogas g JiSleny ey AT

& oy Slaphsd
S b (ST ls @l Skl gy A JSE
Vo5 0 /0) Gl Hds oslas Calites clads s gl ook
SEM) 5 S G sSKs Snpsbas 1 oslizal b (dasys
b oylas Sleslamal wi Ol &S ) sbolen das e Ol
o BB o dlé (Shs Glaphd w03 Gl
boks dal g gl So)lSS 5 (5s,08 2als 5 fodonse
Y Chle leslannl S Gl edie o 4 sl 4 ar g
clble wuﬁ,g (Gl V=0 JS8) sl 5 o jlas Lo ys

s eplas ol e SLSS wl s S slaphd Sl 510X LliS)3) So S oKy S pslas A S
.‘_glf ).:\.'1 OJL.G-P 2y v/0 6_9\? (ﬁ_-\-w Qt—;}\s ".L_J. (HJ) 9 ‘j‘f ).:\.'1 OJL.G-P d2 s \ ‘5"‘? (ﬁ_.\.w Q\:—;}\S ".L_J. () .‘Sl{

b ook (5,97 5 oMe 5lpe (8Nl e Wil o lde
Gl 4 ALE Gla ulul 1 eslimul ias il 1) et

ol S 5 6 LS bt oS sl

S 5 domii-t

slge SIS 55 655 O i S S (S8l

Sae 33 mse 58 s DLS AL s gl



YW e DL oA Lot ols (2 VTU5 oale b (6,8 il joe 20131

o\,&ﬂ,ﬁmﬁr&

é)‘jﬁul@u—o
5 B el ed oy Dbl 33T ol&iils 3l dhy ol

.:;J.i_.aji.i.:

&lo -1

J.:.T‘U .(\YA') Czr c&}.uin./a 9 CG&M c.<= cas‘j;é.:..ﬂ A
Se 5 kS S5 Sl e i L sl i
(Clupidaes delicaula) dezewe IS ale s 8L 0o
'\0—\/\/ c\b)l.a.j: c\' J.l;-\' ‘L;L'..JJ ujﬁjraftcw
cuw cdb—‘ 3 e ‘L;}'b) G G‘UK—L c.<= c;)j Y
oS e LI Shs i 6 .OYAD)
b (Oncorhynchus mykiss) ol .5, VT J 53 ale
szl C.:LL.; ra}Lp dalilas Il sbos 53 (5,10
VN—/\\ c\ \ n)w c\ 2£-U~2—

3. Bigi, A., Cojazzi,G., Panzavolta, S., Roveri,
N. and Rubini, K. 2002. "Stabilization of gelatin
films by crosslinking with  genipin."
Biomaterials 23(24): 4827-4832.

4 Bourtoom, T. 2008. "Edible films and
coatings:  characteristics and  properties,
International Food Research Journal, 15(3):
237-248.

5. Burt, S. 2004. "Essential oils: their
antibacterial properties and potential
applications in foods—a review, International
journal of food microbiology, 94(3): 223-253.

6. Emam-Djomeh, Z., Moghaddam, A. and
Yasini Ardakani, S.A. 2015. "Antimicrobial
Activity of Pomegranate (Punica granatum L.)
Peel Extract, Physical, Mechanical, Barrier and
Antimicrobial Properties of Pomegranate Peel
Extract-incorporated Sodium Caseinate Film and
Application in Packaging for Ground Beef,
Packaging Technology and Science, 28(10):
869-881.

7. Fan, W., Sun, J., Chen, Y., Qiu, J., Zhang , Y.
and Chi, Y. .2009. "Effects of chitosan coating
on quality and shelf life of silver carp during
frozen storage, Food Chemistry, 115(1): 66-70.
8. Gennadios, A. 2002. Protein-based films and
coatings, CRC press.

9. Hosseini, M., Razavi, S. and Mousavi, M.
2009. "Antimicrobial, physical and mechanical

Glaos & il 5 S5 das e ShalS 1) sl 48
CIlb 53 age L L ulul 5 s ojlas 55 59 50 e
S & LS5 Yame S 0 Wl 6T 05 S 5
S sl gl ey e s B (slaos S
3 ks 0¥ e 3 55 LOT (6,8, 5 ALE slaelas
S d sl iy Olpe 4 S sl
IRl s 29 S sl Sl S e sl e sladl,
ol b s sl 5wl glde OY g 5,8 Ll s
2 sl ok oolas 6,58 4L L e adls
Hoslizal 5 e DL wlp (S ohd 0s¥ 502
b 0T o5 S sld SINT U5 ale 0sls b S OT
S B sy ol Sloyas 5 S s IS
Clale 5 Sl ge a4 313 Ol gl 5,8 15 g
sy S o Os¥sp 00 slr od olae
458 2T 0o b S 5 Culied Ol e SLSSIE
Kos Ob 5 il Sl (p<0.05) (gl me b
b e b dd cope Gl L oolae ShlE 15
oS bl s Calas s cslis (p<0.05) syl sae
ORIP STl O by Grmen L AT Lagdd
ST ke 4 A58 ShB 5B e ojlas Ao
33 354 L;LAMJL?JU;:AGKL;,W A Ll
sl b DL (k3 Lo asls 2b s oale slaald
ssb wo)las do s SlEIL A ol Ol sl s ojlae
L3l SalS b SL sl log (p<0.05) (s ls gms
33 Ol (G S Sy S b (6ol sy (slaow)
db%yurl:éoxwyjﬁ}é): oylas Aoy il il &S
L T 5 KoUK Jals 5 sdsw Sl ¢ omtiul
sk ols idg VT U5 ale slodd o o))
Gol Slatdg b oodd o3l by slaald 45 sls ol
SIS By 2 AV Gl sl s elas Aoy ) 5 /0

Ly bled ple 4 S



N Okl / p 33 5 oslads/ o233L 0)93 / oMo gyslds psle )3 6)5T 5 G4 YA

production using microbial transglutaminase,
Biomacromolecules, 11(4): 896-903.

18. Pruneda, E., Peralta-Hernandez, J., Esquivel,
K., Lee,S., Godinez, L., andMendoza, S. 2008.
"Water Vapor Permeability, = Mechanical
Properties and Antioxidant Effect of Mexican
Oregano—Soy Based Edible Films., Journal of
food science, 73(6): C488-C493.

19. Shao, P., Liu, Q., Fang, Z. and Sun, P. 2015.
Chemical composition, thermal stability and
antioxidant properties of tea seed oils obtained
by different extraction methods: Supercritical
fluid extraction yields the best oil quality."
European Journal of Lipid Science and
Technology, 117(3): 355-365.

20. Shojaee-Aliabadi, S., Mohammadifar, M. A.,
Hosseini, H., Mohammadi, A., Ghasemlou, M..,
S. M. Hosseini, S.M., M. Haghshenas, M. and
R. Khaksar, R. 2014. "Characterization of
nanobiocompositekappa-carrageenan film with
Zataria multiflora essential oil and nanoclay,
International journal of biological
macromolecules, 69: 282-289.

21. Taqi, A.,. Askar, K. A., Nagy, K., Mutihac,
L. and Stamatin, 1. 2011. "Effect of different
concentrations of olive oil and oleic acid on the
mechanical properties of albumen (egg white)
edible films, African Journal of Biotechnology,
10(60): 12963-12972.

22, Tung, S. and Duman. O. 2007.
"Thermodynamic properties and moisture
adsorption isotherms of cottonseed protein
isolate and different forms of cottonseed
samples, Journal of Food Engineering, 81(1): 1.
33-143.

properties of chitosan-based films incorporated
with thyme, clove and cinnamon essential oils,
Journal of Food Processing and Preservation,
33(6): 727-743.

10.Khwaldia, K., Perez, C., Banon, S,
Desobry,S. and Hardy, J. 2004. "Milk proteins
for edible films and coatings, Critical Reviews in
Food Science and Nutrition, 44(4): 239-251.

11. Lawless, H. T. and Heymann, H. 2010.
Sensory evaluation of food: principles and
practices, Springer Science & Business Media.
12. Lekjing, S. 2016. "A chitosan-based coating
with or without clove oil extends the shelf life of
cooked pork sausages in refrigerated
storage,Meat science, 11 :192-197

13. Lim, H. A., Jang, C. H., Kim, J. H., Kim, J.
R., Ha, Y. R, Song, Y. S., Kim, Y. K. and Kim,
J.-S. 2006. "Antiproliferative and
anticarcinogenic enzyme-inducing activities of
green tea seed extract in hepatoma cells, Food
Science and Biotechnology.

14. Lopez-Miranda, J., P. Pérez-Martinez, F.
Pérez-Jiménez, C. Williams and Buttriss, J.
2006. "Health benefits of monounsaturated fatty
acids, Improving the fat content of foods: 71-106.
15. McHugh, T. and Krochta, J. 1994.
"Permeability properties of edible films." Edible
coatings and films to improve food quality: 139-
187.

16. Orliac, O., Rouilly, A., Silvestre, F. and
Rigal, L. 2002. "Effects of additives on the
mechanical properties, hydrophobicity and water
uptake of thermo-moulded films produced from
sunflower protein isolate, Polymer,43(20): 5417-
5425.

17. Patzsch, K., Riedel, K. and Pietzsch, M.
2010. "Parameter optimization of protein film



Journal of Innovation in Food Science and Technology, Vol 11, No 2, Summer 2019

(Original Research Paper)
Shelf-life Increase of Trout Fish Fillets Wrapped With Sodium
Caseinate Film Incorporated With Tea Seed Extract

Hakimeh Tabatabaee', Toktam Mostaghimz*,alireza Rahman’®

1-MSc Graduated of Food Science and Technology, Shahre-e-Qods Branch, Islamic Azad University,
Tehran, Iran.
2-Assistant Professor, Department of Food Science and Technology,Shahre-e-Qods Branch, Islamic Azad
University, Tehran, Iran.

Received: 05/01/2017 Accepted:13/06/2018

Abstract

At present study, sodium caseinate-based edible films containing 0, 0.5, 1, 1.5 and 2% concentration of tea
seed extract (as biopreservative agent) were prepared, and physical (thickness, transparency, water
solubility and water vapor permeability) and mechanical (tensile strength) properties of film as well as
microbial and sensory quality of trout fillets coated with it (stored at refrigerated temperature) were
investigated. Scanning electron microscopy was carried out to explain structure—property relationships.
Different physical and mechanical properties of films were affected by the addition of tea seed extract.
Incorporating tea seed extract into sodium caseinate-based films significantly increased (p<0.05) thickness,
water vapor permeability and water solubility indexes. Tea seed extract significantly decreased (p<0.05)
transparency and tensile strength of active sodium caseinate films. Scanning electron microscopy
micrographs confirmed the results obtained in this study. Increasing the tea seed extract level caused to
increasing in roughness and porosity, as well as decreasing in compactness of sodium caseinate films. The
results total count of microorganisms show that microbial count was dependent on the dose of tea seed
extract used to films preparation. Increasing tea seed extract concentration resulted in significant decrease
(p<0.05) of Log of number of microorganisms in coated fillets. Based on the results obtained from the
sensory evaluation, fillets coated with sodium caseinate-based edible films containing 0.5 and 1% tea seed
extract have highest sensory scores, but fillets coated sodium caseinate films containing 2% tea seed
extract had the lowest scores, in terms of overall acceptability.

Keywords: Biopreservative, Scanning Electron Microscopy, Sodium Caseinate Film, Tensile Strength,
Trout Fillet

"Corresponding Author: toktammostaghim@yahoo.com


mailto:toktammostaghim@yahoo.com




