[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

Q‘)‘l‘ 6.1‘3.5 CJLMO 9 PYRYY) f:sl.c alxo
YI-F) Olxbdo AF+Y b F o)lods (od33e8 Jlw

iy gy 3 00l 1 y5cisl (il gl (g 9019l (Gl (S iV § poudy g Sl
(Litopenaeus vannamei) o y& dwduw b 650 5,805k loj iul38l gl

fd)_éx? EMo S Sl 0, ‘Yd)@l Sl s\djlf.i—ks).@Ua Lo, le

Q')‘«‘«' ‘Q‘)‘Q‘» ‘@B‘Lu‘ .)‘)T oKisle Slabss 9 f?lc J>|3 ‘usi‘k é:L.a 9 r:9lc aj)f 5;‘5& 69’.“‘:’*‘"“’ -\
Dr.h.ahari@gmail.com : s zSUl Cons .yl eyl o5 elidioes g pale axly oMol of5T ol8iiils ole ciud gac 5 ol3E lio g pale 09,5 oliwl : Jstue 005 =Y
Ol S o (S jals 0aStils oz )5 axly oMol 03T olSitils 3é Slge coilogy 09,5 jLeiils -V

Sl o5 b alin 5 53,5LaS sl olRiils LIiE gl oaSitils 3¢ mlio 5 pole 09,5 sbil -F

VEYIEINY o s o ,b VEPIYNY bl o b

oW

e Slge 5ol 5 5 B aile ( S13E o3l ¢ sionl tnS Sgaps (6l oy oo b 155l (g0 A Slge 5l a0 s BB g Al

ol el Obwgs] el galgil (ol oSl Yy Al oo adgl edign Sy cpile asdllae 5l Guae cpl sl .l jLs 0,00
el (6,100 0,90 10 $Ke (5, BWle Siuli8l Cpm iy Cawgy )

IV ol (2ol il ohd corbimgtl (onndgalsil angs g Sgold (oo, b diay Congy ruiliwssil sl 5l o gy g g0
6Lbu9A)T 9 oy eolaw! siA LSLQ‘\J?.OJ $9) wj—\ LS‘)" LSMA—W LSLQWLJ Bl A 4.»-9‘4 U"'&' /u—‘-N) UBLO.».A )JQLM 9 u,».sl.».wj.uj
28,5 )18 oy 0,50 VoTC 5 ¥ slabes g VY g VY e gl 10 ()8 b b (655e slodiged (pw 5 () (929,500 ol

O Foml 9 wals wges 4 Blate anly xSyl g By 59,50k (Jdgie slacs L ooz 3 TBA 5 TVB-N pH (l5ee o 5L tlaaidly
Ages p0 L* S5y adlie yliae YL gy diey Cawgy CwilawsSl 1) 4 S5 T Y+ G 5Y5 TV CoaelS il okt a4 Blaie o] l5ae
LYo 45 IV Ca5ealS il whd b onds (20 ey (655 diges 13 ol Olime (pFomb 5 oY5 phd b odd (20 (ibe (65K
5 oY) ok Lo (a0 idg (595 diges ;0 bY g% () sladilgs (line (p Fiml eizmen Sg i Congy bl T 408y
A 003 Aiany Sy CylinogB] LY pSG T Ve 5V VA o 50alS gl old b oo po g (s5ue diges 50 oy liae o VL
JU g daign (gats i Blgie 4 Wl oo A Congy iyl g galgil (ol 3S0l Y5 b CuseaelS 5l plid 38 g AR
g oolazl o] (g B aile Gloy Bae ialal g 65 Slud [ S35 oy 0 6l

g Sy 1550 120390 51U 1yl 5algil ¢ il T 3500l Q39

ol gloely
25 355 Crilmgiil 5ol ol Sl Y Lo yecisn il Jub oo d o8 gy cal o @
s 5Las by 5Ty 3l g lacd g ol Jubyin slags Sl ade 1 o5 (09,5m w5 Sl Jlub o dt oS @
Al 9K s diges (5 B aile iul38l el pH 5 TBA TVBN e JSis oS b Jled g dis pld @

O3Bl g 6Xe olud [ F3U il (gl Sl g diedign (gak dey (lgie 4 BT so oad 0dgi Cojeeligil Wl 0gd o Slpiiy @
Sy oolaiwl T 5,88k Lo e



http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

e 5 6l palb Lople [ bl andselsil sol (35S 55Y5 yorkion Mg \Al

Cany ol 008 SCA5 (U9, xSV 5Ll 5 11 Ly, 25V gl
Ot Oy (092 (et 3 ok 58S ol s, 5l
03,5 Al 093 & (b () Sloyerh (al G o 1) 425
AOY) el

@ O sedgyes &S Ceul (anb seddign SO 055
oaidd JSid oole S ylaie 4y 00,0uF job a4y aS Wl ce e
Bed o oolaiul (gilugyls 5 o JoS ( plde mlio jo L8
s adle jolaie (ol (slp Y5 5l esliinl @y ofg 4y (laiee
a4 B s oo o5l cuingS (5,91 8 Caro 3l Slge 4y 1y st
s & Gian 5 558 a5, b soplS esle S,
S o) (S A Slge 53 (3] Wax 00,5 sla s
AY) pdy

5P b slaalaSs, Sl og)S Gt iy
gl 50 5 00m ol o Jsle 5 (ot 45 sin Ldg IS
SaalaSs) (pl w)ls 092y (ALS sladobe mle ;o (orws
ke 3 Ghi g (2l o8 GBS, Jytns 5955
IS Pl sk 4 (0 F A0) wis IS 5 s e oges
e § Ay Jho ) Joiue aS (plaailaSs; o5 Conlond
¥l Jolb ais laogse 5 a5l (sl
el a5 ol At ;0 39390 piliwgil (o Fodes 2y SV
352y o)l Canngy 50 Laib g 05 o diay 50 Cewgy K, ol
Consgy ALy ey ails L5 43 457 5,5 0,Ll 455 ol a4y 1o
OF DY) ol Jle Cans iS5 51 limo polin gl )]

Sroligr Gk dim Slaekd ddgs B L addllas (nl cnl 5
Cengy bl gadsalsil o b (iSl 5Y5 4l
SIS 0595 58§ ) ke oy e Bl S aty
s el
Ligygdlge o

Sy o Slid (b6 i (oY) oSy
OF dge il 1V o Jolme BT co g oS L
IS 55 BT SPS 5T MRS 5T (ypiien Jse wiil,s
Wl Sl by ool 65 Sl 6 ol Sl
OloyS e Slilgwn  pealy wpsl G )bss
63 O3lle el S cannS 5 j0u0 s IS porias]
Sl dgas g 0l (6l 5 (HLdT) S pe S L 5l aumal]
45 g 0ad (55l (dome L I e Cengy 5 95e
adls ekl ax s aslas )0 ould solawl slge

Aoddio ©

b e 51 6510555 2 Jedo 4 by slmesyglp g L]
ST Kl iz sloseal 3529 Gizren s Vb (Sodom 5))
09> JsredS 5 oz Ol GRS el ol gl By
300 V) Wyl Gl poe i 0 ol Sl el o
Oy 5 BLAWES (p yitin 51 (S0 55 1 2l)d (2leolse olee
Sl g olad @y Consd $K0 929 (nl bosg Llo |y Sl
S e Gl St b Sddme S cslendon
Jgazs sgame ) wle oy &y yoeie oS wiloo pdycs]
b (29,500 cailrordion olud 5l (6555l jolaie 40 (V) 0950
g obexl (53,5 0w Joo (Jolate slagty, 95 0 (Sund
ooliziosl 5y el S0 s g9, 1 hazmie ol Y K ol
P sz Sl dagty, ol poedle xS0 1B
5 oyl by oads ool yiunadl ¢ moaxdl Jio ol Slollas
sloidy 5 bpld oS5 Ly b sloolac/la il
Sengy SLaS 5 gl oS calido (AL slge ojlac b (ST)e
(F ) el 00l oolaiwl 1 ciwd calizee Jlad

Sy Gpkd g 4 ool azy 3l el o
Slapkd ool oas Wl o Gleo )5 5y s
S8 2ldd ools plans S aiiis lge 51 S5 sy STies
O 3 003 U Slga 5 (5eeST sy JU3I 1l 55 5 5505 (o0
Slge 31 oy el pl aiiS oo olul o pldé ool
W)l ol o 4y (Jarome Lo 5 M 9 Lgd g0 4525 (6 poly
Gy j Sl 4y ¢ Jglatie (6 3m dlge (bl 5 (guiy ais (P Y)
sheme Sy g O @y e il (055 pdy a5
slao adei jo gobj addle 31 sla Jlo jo g, ol 5l sl onls
Sl 09 4 pdy 3 Sy o yarl g 5l Sdga 5
59 Sl odel 3529 4y wloads Flie pdy wasd ol I aS
oo 5 Lo Bl dacniis n aiile (o rorlygm s o0l
Cadls (G Slge ansi sl (3Rl ae Su Gl
Mblioo pdy o PSS peslign 99 Y5 5 (5S4 (A Q)
S50 Shs> S iba 5 bapld 4 )5 00,05 & g0 4y &S
(AN wlazs 5 15 el

el LS Jsks o g2 (6 k3L a5l Ly o S
Sy oo Ll Vb (JsSdge ()59 b JsSge9,S1e S plgie 4
51l Slasl el 5 098 oo Jig,0en 4 Wl oo oS
Ll s oSy () ams LS | g yardy sloo s
d g9V gl Uy, 9S Y 090 Lawgs a5 el (slovuzry


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

Y'Y

9.»‘..: wlaﬁ L: ol RS U”“’?" dﬁi“ T4 [LvewN) wy

55 (52 ooy (5o s3]

A (6503l ye PH Lo laaiges pH :pH (5 58 o310l
A (pedaid) 0, JSTY 5 ¥ 0 o aslinl 30 L olSiws pH !
s 9 085 (Sa Shaiie Ol 2 (oo Ve L diged 5l e 50
A s diged PH daze loo o

S5 (TBARS) dwsl Sy sligsd (550310
S o JI D yg0 4) 80 sladiged j0 el SO 900 )bgS
e CugS Aiged 3l )8 Ve dgas ol bl (i SS)
5 Gidishen )5 shee V) BHT Sl ] (o V g 0ol 59
Ll iger (L 0) sl Swlg IS oy 5l i Je YO
g o ools JUan! CSLodd <S5 4 ol s 41 (yi9ed Jolore
Slow as iy g adlol jaie OF 5l ) e Ve e
5 Jsbre (ojla) o pulai 5l i e 00 )9l oz
Sid e 00 L8 (FY o,leds yailg) Slo e85 G 5,k
Seogtenbesd Jolre Sl e O Lot LS sl
a0 Ve o ;‘JT ploz 10 9 oS5 ((Ygo +/+V) ol
00,5 Oy 3l am 28,5 18 adds £ o 4 o 5 il
0‘5"“" L ‘u] ).3‘)4‘ 3 ).'2.09.’[) IR 30 LQ:AJ}Q.: s_n.\:> ‘J517m
ST bl al G jein,bes Jlade ol (6,50 lusl canlls
2 Gl diged p,55LS o adall (68 (yglle 5 e ()Y

TBARS = (oar [aye ) x 924

SleS 3 (TUN) S 518 63k olared smSo)iul
JRCIPRTIRS T S SN S S B N
30 Jeols dadi a5l (6 805l sS4 e (40,5 a8LS]
3 sbslee Y sl S5 2l Jsloms (sl a8 b S
(oY plaS 32) s Jol S9092 59, Jeto slaSlulis
S 9adges b Sl o500 Jplomo s 0d (551 ez Jsib]
£ ) SR S Oigr slade b i ey /) el
Seyg8lg sl Span elol p (K 05 Ve 2 (594

m oat a5l LIy e ol e X I e 1) 0l X 14 X 100
TVB—N(—Q)= = 10’5"

100g

50 (5195500 S y90 ]

Sedly BL 0 9% srdiges (gilw oobel
G5y Jsloee id (oo 0 L igad 5l e, 5 Ve ladie (o
g WNAd oS5 (aoys V) el 3L ey O eas
o5yl soaneS b Seginl (Shalse b baiges

(9550 Wb Woigh olid jiew

P g Dgol B gy SaS b dny Cunngy (railmsgil o]
O Cod 4 el sl So,005 5 als Jsile)
S Sygo o wb agd ol Ggedsell g g 5
Ve oo yo Lalls 598 ol a Galj W oodd Hog piSy Lol
Slebol gl g adlal T JelS Pl oyley b 01,5 il a5
SIS Ju jo cid S kg S gl e )
eSre 3] ool b byl b Sy s s 05
Lglee a3 ¥ Gae du g A%+ 1M ey b 2Kislej]
2 by Koo S 3l 8y slagsedsal 318 430
a>ly 29,5 509 Sl Cews @ S O S 4V 0 MPa
2 9abst (B mm e S Gkl g5l liws S
A SE o b ol ple>

sk 5Y5 9 0Se (CajenslS phd e Gl e
A8 o (oo [ $59) awoys Y Hhade ;_J 5o alflas
b/s (V5 sladslone a2 00isS 05 (lgie 4 Jg pmalS s
b/g (egn St (g bl 2) 020 VO mhaws )0 (555
L ol sms LSes sloslwe oi adlol (ay,5L L
az,0 Feogloo o salj 4 owblon e S 5l eolatul
Sy Aloldl e g 00 o2 4B Ve o 4 o 5 sl
S (555005 slopdid A (sl il colatl WL a s
Osedgaloll b (9l ($59) Solite lacns )3 Y]
PYOR SRRV OV SN 1) I VP IROVL S S O]
S5 B9k 59, Jslome 52 51 L (ae YO o (ygaVge 8
a0 YO slos )0 Lo 0l aBu; (G Sle £ x F)
0+ (Relative humidity) RH s cosb, o of 5 sl
o S Celo FA Soe 4 vo 0
50 Sl digei (5 )5l 2oz

elly b8 b b s p S5k S Ol
Vo2 Y e 2 Ji9 ok L (Litopenaeus vannamei)
b ols,l 3 b,k slaojlis 51 VIA 2 VY bl Jsb o 0,8
(S99 ¥ 4 ) Camd @ g 0l )l 5 ol O
g g 85 13 R ol Hen sl 50
ol 0 K sle Wged o 0 ool Jlal oBisle ;]
Slod ;3 g (G i p) 0 4 00D s (GaRdu lo
ooliul 550 ialejl (slajy, (sl g wiad (5,lS Jlr
T2 o 0iV5 ke Lol 25 [iiiey (swe TL 0z 5 18
+o Y5 1A% o jaalS 9l pld b oonls 20 iides (S9N
Lg 0D R U‘*’“"?‘ 65i"‘° T3 Wi Cawgy u.ul.o.wjaa] JA
RO WIS VA IROUCT W IO o S L SCVE PUON L PN


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

hlSen 5 $15-gyalb Lo yle [ pibuogs] omdgalgil (gl Sl Y5 poubigw o3 ¥

63T Sl 5 a5

225 ools gl Slislej] jo sonl Caws 4 @l
Ol )5 a5 Jleme Blmil 2 Sile & 50 4 (Sialo3D)
5,5, ol o 5 405 b Sliglesl lbosls win
Solel o gixe slacsglas § awslic (ANOVA One-way)
S gz byleg IS 3145 (60)l90 40) by Sk polde yu
A Cyand GGl (glaials s oS yge5] 5l eslatul b (og
580 e 5l eolanl b sl caws 4 5kl sloyse;l s
Sl P<e100 ghlo pre a0l plxl Y# aseus SPSS
A azd S by oo ool duglie

sl gmilomsns 5l i e N byl S b G N0
bwgi g a5, oasS 53, Jslee yid e 8 (55> dg)
el (Ve EE) ol balse adl Ve B0 o a4 WSS9
33550 28, b g Jlgie sl (50,51 Cowssy (sl Joe

s ol
B9yl s ySL) $Kan (29,50 slage;l
Sl S o )leds (Al yiSbg 5l g Judg 3o (sl s S
L (LSt IS Go)led) Jedsre slos 2S5 B5,55,50 L
Sygo (nl s plol BT e jgi et Laoma 5l oolanl
Sl SL ol 6l oad (o caS glacody &

basl e Sl 959, ¥ Sae gl ol 5 ile ax 0 YV gles ;o Jubgie
29550 6“"09‘“37 595 Y Doe sl ol 5 il a0 Ve sles o lacdy 5,0l

Sh ol £ 3L by 30 00ij slags ;S JS Slasi
K Sled p K ladised (g, VF) IS ol
13 (T-°C 5 F°C) dilies glabes ;5 udgo 0 slags 5T,
3,90 slales jo S ols Hlis mls .cul ouls 1)1 Y Jous
JS ol Gl )3 g)logine DS a9, 50 (o)
a5 esslie K sladiges Jdgre on) slag Sk
Okb 59, 53 6L Corex nFomb 5 (VL (P20 0)
AAY %]+ Y Log CFU/Q) aals digas 10 cons 5 4 (5,leS
&lp VYINY £ ./.¥ Log CFUlg 4 °fC l,
5ol gl old b oads (gt (5550 digad o (Y- °C

Al 2l (sla s 2 aad (5 IS ailke 5) (ygemlisSSl
(Violet Red Bile Glucose Agar) VRBGA cuiS laoxs o
Cels YE Cue a4 ol )5 cle az 0 YV j0 anlisSSl 5l
@S Cole yo g wad Ghyled (ST o lacely
A ol laiees jlcful/g & jge a

B (519 5 diged Gloj (5 099y 0 Biged i g (3903
loy5Sl Ll 5l oy Sojgel e Syl 53 Ve awgs
Sl 0 25b L llas (IS iy w28 5 09) oo
Slyed iy aS cwl S a4 p3Y a5 ol Sigae
Sl J5i3 M5 o505 Jila 5 551 lsic 4y ) 5 Y Y F D
A and)S a0 $Ke s

s Sladiges Silge Judgie oS 2 ()5S ey g Coamsli gl ohd 36 Jouar

AT} AT} ALY * 39 Lo

f°C

AAY £ +/. ¥ 2A FINN £ <[y A AR e FIYAE. /) A T1

Y/AY £ «/-) PA SIVE £ o). OA O/f- & +/-) PA FIVAZ [+ oA T2

Vig§ £ ofox A FIY £ [ YA OIVY £ [y A FIYVE. [y oA T3

YIYA £ /) 0A O/AY £+ [.y 9A VAR s FIYAL /- A T4
Y.°C

VYIVY £ ooy 3A qfee E ofe) WA FIVe £ +/-v A FIYA £ /. 2A T1

\Y/YY & /.. DA AIYS £ /.y bA FIf. £ /.y DA FIYA £ o[\ A T2

VVVA £ oy oA Vig. & o[y CA SIVY £ . /.y bA XYY £ ./ ¥ A T3

VVYE £ .y dA YIYV £ /.y 0A SINY £ [ Y A FIYA £ /) A T4

[ DOI: 10.61186/nsft.19.3.31 ]

(P<-/-0) Wb oo Haw o )bk;'.uc LS Sl Sglate )5 By > 5 gt 5o )bsz.m LS [ Slis Gglate S oS By >
Caoeals 93 pld b oads 20 (g (59%un 1T i Comngy Crmilomgis] 1) +005Y5 780 o 9alS 636 phid b ol (om0 Lidigy (55%me 112 0V ke b sl (20 Libgy s5%we T 1
Wy Canngy loasgBl 1 408 Y e+ 05V IV o jeaalS b ki b oy (20 Liidgy (s55e (T4 iy gy Cyilowgil 1) S Vo #03Y5 VAR


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

Yo

Coioreli gl wled b ooy (gatdiins G55 ;0 Cewgoleyus
VE B iy oy paibonssl] 1) #0508 1Y+ 4 0y5¥5 7VQ
P G85ue y0 ol drog jlxe v Sl Fnl (6 eSS 5,
5 anls (5oSee digai Cemgileyu (glags 2L ol Ll ogs
VIO les 5o )l 59, bl 5o oud Jled slaaiges

g jlore a5l YL

sl sl sha @l Bgyig,0le  slag st
FO) alizre slales ;5 (5,55 (b jo baaigas By 55 Sols
s xSL adgl e sl oals B11 Y Jglas 0 (Y+°C
Sl sSLh slass e YNVF log CRU/g  cewgolo s
@GS 0)s0 (b el lard g el aiges By 5g Sl
Sl xSL olaxs F°C glos jo ol iulidl Jlo sxe jebo

5Ken Slaiges Camgolo o (slas Sl Slranid 2 (505 ol 5 o jgealS il whid 3l Y Jgur

Vs, V39, Y 39, * 39 Lo Lo
f°C
AVE L+ - 2R FIFE L o[ 0 OIYA L +[- A \ATZ YR Tl
ARV SN £ /.Y DA AR YRR YAY £ .0 T2
SO0 £ f-5 A ST e F/a9 £ +/-Y A AR A T3
FIvA E /o) A OIFF £ <A A FIAF £ /- 0A \ATZ= VRS T4
. °C
\Y/AS £ +f Y 3A AYS £ [\ A OIFY £ foY A \ALE YR e T1
VVYE £ <. . DA VIYA £ oo DA AL RIERE YAY £ .0 T2
WA E .. CA YIYA £« A FIAF £ /-y 0A AAR G RYRS T3
Vo/aY £ /-y A FINE £ +[ F 0A f/aat /-y A \VATZ- VRS L T4

P <-/-0) Aibige Hlaw jo e pae BT Klas Sglaie S5 By > 5 g )0 lo g BT Silis Sglaie S5 g >

R Libisy (555 T3 iy Cawgy Omlowgis 7Y 4055 749 Co5aalS gib old b oads 00 idsy (65K (T2 (5Y5 kb b oals (20 idigy (655 iT1
+ oS 1Y e+ 5YS TV S emalS 6 ohd b osds 20 Lidigy (565 TA i Comgy uilowgil 1) #00SG L Ve 005V LA S 0malS 6l olid b ooy

5Kae (slodiges auly Sy il Slas 1L Sl 2 (5K oo 5 CujonelS 5l whid 8B ¥ Jgur

V5, V39, Y s, 1) EIOW
f°C
YIYY £ ... 2 QIFY £ <A FIVY £ o/ A YIVE £ o[-0 T1
FIFO T+ F DA AR RV F/YV £ /o) DA YIVY £ /oY A T2
FIVY £ o[+ e A F/AY £ ./ A \ANERIRA YIVY £ ofo5 A T3
SISV e O+ Voo A AALE VR e YIVY £ ./ oA T4
¥.°C
VelAe £ ofoy A VoY £ ofey A Of+AE ofey A YIVE £ -] 0 A T1
Vo/¥O E o) DA SIFV £ /o DA FINE £ /.0 DA YINY £ /-y A T2
q/ay £ o[- Y A FNOE <[\ A YAA L /o) A YIVY £ +f-53A T3
UTY ... A O/YY £ +/-y 0A YO £ [y A YIVY £ /- F A T4

(P 1+0) w3l s Sl 55 s s LS| Sl Sglitte F 31 By, 5 g o I sine B SLES Sglicie S sS g>

R =N ;)“"“9‘ 551,.:: T3 Wy Cowgy u,._.L.M:}uT Al +U""y) 744 C,\_v)sa.als 5;1; W.L_% L o = g)““"’?‘ L§B§'~° T2 ‘U,.AI) wl.._% L o0 N u“-“’ﬁ-‘ 65'?“" Tl
u*’L:w’yj JAR IR O RS AR o j9e0lS 93U Wl bonls (B by <_§5§~:‘ T4 Ay gy u.uL.uy;’l JARRSLE 2 AR + Y5 AR o j9aelS gl LB b


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

hlSen 5 SI8-gyalb Lo yle [ pibuogs] omdgalgil (gl Sl Y5 poubigw o3

Y#

ol s el oals &1 Jgaz 10 (Y+°C 4 ¥°C) alize
Gold g WS s 59, 40 cwyp 050 slales o wls
add oaslice oK sladiges o ,g%n,bod duwl Gl o

Sl 5 25V oy 32 9590 Slo3s, pole )0 P>+ 0)

Ol Oliee (npomly g vald diged 4 Blate Soyg00)lss
S35l Bl led ol (gt (555 iged 4y Blate
b 53 aiges pled S5 )b Sl (e @l b Gillas

28l Gl gy 0590 Sled 53 12 50 (65l D
o6 ) s s (TVB-N) 5,8 pb @il (g S0 51l
@iz slales ;0 5 (5l loy Dow b jo bdiges )3
45 ol Lt b el osd ) # Jgaz o (V+°C 5 F°C)
30 Gl sime BWST as jgy 30 cowyy 390 slales (o
50 (P> ]+ 0) i caalive 65K sladiges )18 ol &l l5e
Blete 158 o6 3l lie 2 VL o 2 9550 Slogs, S0
ot aised @ e O Ol 0ml 5 sali aised &
olewgisl LY 4 SO LY e Y YA S eelS b

SO )be Sl Gl (@mls b illas og ang Cowgy

oo Sy9e Sled 93 38 )3 (6 IS Bae (b )3 baiges plos

5 ntigas a5l 1 (slos 51y sl saunly iy
Y Jsaz 55 (F°C 4 F°0) diliseo slabes 1o (5,5 b
10g sl :5g 5 (slacs 5L adsl fyme a0t 1)
L iges ansly 2 lg 5l sla s 2L olws .59 Y/YS CFU/g
Sl a3l e sk 4y (651055 090 (b ool HlaS
g 4y Blaie anly 2SLs 2l slas Sl st ool
Y5 VA 2055008 g6 o8 b ool (guy diy (5550

2 bosds 5o yg0 3]

SIS Bae (b o ladiged PH ol5e &l poss s :pH
b cwl ool &I Jgux 10 (V°C 5 F°C) slales o

US| s 39, ;0 (ewyp S bl o wly ol

ais odsliv K sladiges PH Gl o (o)l Sxe

PH Oliee 52V o) 2 550 sljg, b ;o (P>4120)
aiged 4 Bl Gl Gliee nFimly 5 90l aised 4 3l
JAREIRV N SIVA'S WCNEPVOH L% RPN DI PPV PR CUP LV 0
PH ol b llas 09 dy Sy (bl 1140550
s 2550 Sled 93 12 13 (6l e (b )0 baaigas plas
el ol
Oy 7ol ((TBARS) dunw| S5 5950 Lgud (5 550 3101

slales ;o 5 (6 )lSS D (b )0 leaiged S5 g S

e sladigai PH st 3 (550055 oo 5 CujgnalS sl ol 3B F Jour

A ST} AT} \IBTY 17 o, les

f°C

fleqt ..y A AIVY £ o) 3A O/OY £ o) A Ofe & oo WA T1

0RO £ +/-\ A O/FA £ [\ PA OIFY £ o)\ DA O .0\ 2A T2

OV £ <) A OIOA £ <[\ A OFY £ /o) A Of+ E o[e) A T3

N ZE RIS OIOF £ o/ 0A O/FY £ +f. . DA OF- £ +/o) A T4
Y. °C

SIEAE <[\ A AN of. . A OIFF £ o[-\ A OF- £ ... A T1

FMNA % /. DA IVNAERIS e O/OF £ o+ DA O/F- £ +/o) A T2

FINY £ +/.\ A BIFY £ o/ A O/FAE /o) A Of+ & ofey A T3

§lev k of. . 0A O/O £ +/-Y A OIfF £ o[-y 9A OF- £ /o)A T4

(P<e 100) W3l se s 53 s gine DS Filas Sglite 5,5 By 5 i 53 S sine SIS FiLas Sglite S gS By,
B By (555 T3 iny Sy ool 1) +0aVS A S jonals il ohd Lo (20 by (5550 T2 03V5 o L oo (o5 by (5550 iT1
+ oSG 1Y e 4V YA o aalS 9l pld b ol (20 iudey (595 T4 iy gy u,.JLW}.JI JAIEIICA VAR KRRV SIS RGNSV LY FIN I R P W)

Wy Cerwgy byl 7Y


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

Yy

5Kes sladises TBARS Olpois (6505 Sloj 5 CojonalSsil ol 3l 8 Jour

ARSI} \TY \IBTY 17 o ,los
f°C

SNAE o[l A O E o). A SYFE ). BA IV £ o). 2R T1

PV L ofe . PA SIfOE e PA ¥V E e PA YN E ). A T2

SJOY £ +fe . OA SYE L e oA YA ) A SV e A T3

e E ) 9A ¥V L) dA SIYF L ... OA SIYYVE o)) A T4
Y. °C

Ve d ofe. A VY £ ofe A [fa L of. . A SV £ fe . A T1

JAf L .. PA [$Y & e DA [f5 % ). DA ARV T2

SINF £ e oA < JOY £ o[ OA [EY £ [0 A VY el A T3

INA £ o/ OA Jde E ofe . 9A JEY £ /o) A YV E e BA T4

(P <el+0) ailoo Hhaw o o pe BN Silis Gglise S5 Bgyo 5 gt )0 Lo ge OS] [ Klias glitie S g5 g >
Gty 555n T3 iy gy (ot 1) Y5 T3 Cujnals gl ol Lo (00 by 555n T2 (¥ ok b ot 2 iy (555ee T1
To¥ e 4 0m5Y5 TV CujemalS il okd oo 20 idgr (555w T4 ity Comgy Guilowsgl 1) #0000 7V 0 +05Y5 1A CojanalS 5l ohd b oss 2o

Wy Cemgy Cylommgiil 1) 400385

e (Slaigns TVBN Syanis 52 )55 ol 5 CjonalS sl ol 13 5 Jpur

AAISTY) \BTY \IBTY S1J) Lo Lo

f°C

YV/OY £ +/. . 3A \Y/§e kY. oA Ty £ ./f. 3A YOt/ A T1

YE/VY £ 0.0 DA VY. £ oy DA ASY £ o). 8A Yookl A T2

YVAY £ ... A VefoY £ oA DA Y/f5 & - /f. PA Yot/ A T3

VA/AY £ of. o OA AEY £ < [f. A FIOY £ < [f. A Videtef. . A T4
Y. °C

faV. £ oy, A Va/vE . f. A VRV £y, A Y/t o). A T1

FYNE /A PA \Y/YS /5. PA \Y/VE . f. PA Y/t o). A T2

YAID- £ o jy. A VOINS £ - [§. CA \Y/VE £ L [f. CA Y/t o). A T3

YE/NE £ . A WY £y 9A /0%  +/f. 9A VIO koo BA T4

(P<A1+0) a3l oo sl o s st LS| Silis Ciglite 851 By 5 s ) I sine BT SILES Sigline SsS g
b ool (85 idgr (555ume T3 iy Cowsgy (yiliwgiil 1) +055Y5 /29 o500l 95U olid b ool 00 (idigy (5550 (T2 (V5 old L ooy 0 tligy (5550 T1
lomsT Y+ 0t Ve Y TV Cueels 56 ol b oot s ey g9%ee T4 iy Cawgy Cpuilinosiil] 1) 40iSs 7o Ve +0Y5 1A S jpnals il ol

2 b Ll cialS Wy, a8 (g sk 2L GralS (g )lo xe
S90Sy, (soled ;o g Syt Dad L VHTC les
WS oy 0 3550 slalod j0 5 oMY 55, 5> 4 gy
plo g sals aged o (IS Spds el o (ghle e
sals sl 4 b pe (S Ghpdy slitel ( yieS a8 0ls LS
b ool (guidiinn (55500 digad 4y bgyye jLitel 1 VL 5 09
AT OA SERNCN AT RCRTUINLHHICHEINON L JE N It

Dy Al Cewy Cbwgs]

Ay Sy

P50 SLdiged 59y 2 (pw> Oljlstel Ol i
Gy (950 Sladiged (cnx 23l 5l Jolo>
00 &) (V=1 +) _LooS5 Jghiz 1o S sppelS il olid b on
Gladigel S5y 5 Sl 4 bgyye Slibel syl
5las ols (lis ojemalSgil Wld b ol (gats dt (6550
o)l plo g sl diged cr (6,l0 me gl (5 )lel Lol
oals Slilial (1 Kloo asliae 1 Jol> ls .clilas 59>
SIS ey b as sl plis Jpamms Sl g 50 oS5 4 00
sk a4 wsls Jpazme Cdl g 5 o) 4 ool )l a5 skl


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

OhSer 5 S alb Lo pls [ bl (andsalyil ool (1S 35V yeskion Mo YA

stolios ulS A lL pH yogs sl Jule wilgi co 955 a5 o]
b (V1) o, Kan o Farajzadeh aslllas ;o pH 50 o
e 5 (1)) VY 5 ol Lt 5o (ki
G5 (G b (V1Y) |, g Mohebi asllas o
YY) o oamlis sV 595 old Jawsi 0ol S5 Cowgy
Sly sy H9b @ (TBA) o jsi)bgs sl oo
yga> 9 98,5 oo oalaiwl s aewlacnSTaz o ol ol
ST Lo JSII g lagygxS daasall 4 laonsTy, o1 (b as
Jsd BB e iSlas a5 ol oo slprinn 00,5 o
Mg Jyame oollae CodsS sl al G900 ,b5e5 ol
Syae EA Mg MDA/KG b aS” Jb> )0 el O MDA/Kg
SIS o b TBARS asls oiolidl aig, (YY) col
S llanSTy Koo g olsT ol Lialidl Lds 4 el S
YVgame Gloe 4 ool puoes ail Ko asals
g oo 3bm! oS g aue a5 51 gaemlaenST 46l
Ero9e (nl p (o Slg o oSl ng o il W,
sladigas wisls HLas (Y- YY) o), Kee g Sharma (YF) ail
Sl al p Shss okt b osd sunaing g0 o5
Ol Rubia cordifolia (gol> p puSoslle 5 oS
adl ol auils aals diged 5l (6 5eS duwl G900 ,bgd
;) aiies o6 Rubia cordifolia a5 el 1 51 (Sl
kol cde S (6,8 el> Sl slgs jo ad ewlanlST
S sty a5 ool (s JUsb (slo JsaS 558 355 o
OO (5 g S OgemlanaST lo ) slagrasly
(YO) cwlyls 1y o1 sla SIS,
Bl coaS asly 5 glase (TVB-N) 1,8 b &)
odds olowl o y5d 5l Jols (G595 Slge jeam cass Ll
Sisre SleSF 6, 2 Sedstsn sl St ey
Slud anlyd el laie 4y 6K S YOMY/100 g )3 o5
baigad slod ;o JS 18 59,08 jlade jaalidl (Yol
sl ale (slos 55T collab b lgicse | 5005 0,90 b
sk SlaS 5 g xSL codled YL ol cadls Lo e
slash 4 1) laaslsinl g ooty 5 wlasT el Lo 65
b e Je coaS YO MY/L00 g U iaigds (oo punis 09,5 Loz
Cudgize FO MY/L00 g U cogs coaS V- mg/100 g
gy digad ;o (F) awld YO mg/100 g YL 3 pae
S IS8 Gieres e o)lsan (6 IS5 0)90 S o

(WO TR
29550 5o 903

Alaplgee |y phd ibe dhows 4 2L 2SL o) s
aallas 5 Iy Comd (yienST 3oi5 5l Canilos 5 o] i
o> Sladss o (Y-VY) e 4 Youssra Ben Azaza
s5ee Sloaiged 3930 Slas 2L J5 slaas a5 s S onalin
4 aald dged 9 Mo b ufgn donl-olieS e shlo
S 5SL slass .28l (l Bl 6555 plos b s)lo e yobo
log 4 - 55, ;0 +/YY log CFU/g ;I aals diges Judgie
0 iS5l eS a8 el Lihil 61 5e, 4o /YR CFU/G
Orized gl Sl e SbsS Joud BB CudS (6l slne
@ oad oS sladiged Judgie slacs iSL olass oS ols ol
Sl oadly cnl og JyuS diges jl feS (295 JB 5k
3 5o ssb 4 Wlyiion syl sy sl ol o
SNl Gloy ©ae g 03,5 (6T ol LapanlS)lg Se 03
OA) 985 Sialdl 1, 65ee

o Sl by il Gl clos 4o o3l sKae olus
Sbxl ((lgegdgm Sloaish ohg ) (e p)5 Zewgiloyw
ol 055 (e pF Cavgolorm GlagSL 035 o
3 oxd (SIS o3l Ko dlud Jotae SlapanslE g Se
Gl el oy e i i Jboy sl
() cwl Y log CRU/Y o5 ;o Camgolo pw sl s 5SL
5 oo Sois Cadled oy 50 YoVA Lo 4o ), San sNooOF
ol 5l Ggemdsalil s (SThe> by ST
Ol et alid (&S Sis 5 el 2 01 3B 5 S
223 7 b grdgal U (e (S1yg5 Slagindyy 45 Woges
B b el cel Loy elel Qg gelsil
20 &I 39, VY (b £y sloald o Judg,S0le slags ST
(Vo) ad Jlrs
o 51 (3905

Sy sa3ls Glae 4 pH Gl by SV game saled )
Yaore slud pl 4S5 090 oo oolaiul olopd olud asis
PH (2al38 Yt ablygo Lo o Jpame 5k 24l |
e 55 5 Shiseh) S slasl pulEl cle 4 wilg
Db 29,50 b g (A3 slaes 3T awgs oo sl (el
pld Lol gamatey slaaises 3 pH o (o9 jeS
oy Cewgy llosl Ggedsolsl ol Syl Y
Wgod 4 Comd byl 59,500 al, Jlals cle 4 Yoo
3 5 g 95 5e Al jea> )3 Grizres Sk wals
o Camilons yidin (e (g0l 0 Sloe 5l sl 5 e


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

Y4

9 Bopgle (Idgre oL 09K Corex
Slje) SSud ;o i edalive 55 slaaiges anly Sl il
Vo dges 4 late j553e sla,gSE p SYL (s 2 090
old) ¥ oases 4 Gl o Glie cppomb g (vald)
Olmogisl LV 4SSV VA CaeelS b
999 22l jled a4y by o (M5 5y shiel ( yieS aS ols
ol b oo gainaian (655 diges du Loy pe jhitel o YL
AT VRA KRV G BA L BRGNSV LoV HERUNE PV LV
hb Ganatay cnl gy0n! 5l g dt Cavgy cilowss]
pdyolud u_:‘d.c Y game ple o aws lp J.:lyb.a o0l

»))j )|)5 LS’L’))‘ 9 oolawl S)90

o References

1. Jayasekara C, Mendis E, Kim SK. Seafood in the human
diet for better nutrition and health. Encyclopedia of Marine
Biotechnology. 2020:2939-59.

2. Farmery AK, Scott JM, Brewer TD, Eriksson H,
Steenbergen DJ, Albert J, et al. Aquatic foods and nutrition
in the Pacific. Nutrients. 2020;12(12):3705.

3. Lin D, Sun L-C, Chen Y-L, Liu G-M, Miao S, Cao M-J.
Shrimp  spoilage  mechanisms and  functional
films/coatings used to maintain and monitor its quality
during storage. Trends in Food Science & Technology.
2022:25-37.

4. Peng S, Wei H, Zhan S, Yang W, Lou Q, Deng S, et al.
Spoilage mechanism and preservation technologies on the
quality of shrimp: An overview. Trends in Food Science
& Technology. 2022.

5. Das J, Mishra HN. A comprehensive review of the
spoilage of shrimp and advances in various
indicators/sensors for shrimp spoilage monitoring. Food
Research International. 2023:113270.

6. Alias A, Wan MK, Sarbon N. Emerging materials and
technologies of multi-layer film for food packaging
application: A review. Food Control. 2022;136:108875.

7. Grzebieniarz W, Biswas D, Roy S, Jamrdz E. Advances in
biopolymer-based multi-layer film preparations and food
packaging applications. Food Packaging and Shelf Life.
2023;35:101033.

8. Xie Q, Liu G, Zhang Y, Yu J, Wang Y, Ma X. Active
edible films with plant extracts: A updated review of their
types, preparations, reinforcing  properties, and
applications in muscle foods packaging and preservation.
Critical Reviews in Food Science and Nutrition.
2023;63(32):11425-47.

9. Said N, Howell NK, Sarbon N. A review on potential use
of gelatin-based film as active and smart biodegradable
films for food packaging application. Food Reviews
International. 2023;39(2):1063-85.

10. Roy S, Priyadarshi R, Lopusiewicz L., Biswas D, Chandel
V, Rhim J-W. Recent progress in pectin extraction,
characterization, and pectin-based films for active food
packaging applications: A review. International Journal of
Biological Macromolecules. 2023:124248.

Sade 4y lgi oo 1y YL lade (pllog dald diged jo ol lade
g Aghaei .ols cos walls [l o oL xSL 5Ll YL
ol Fokw Oliwl BLIL axwgs ;o YA Jlo yo o), Ken
slad (ST b3l e Sy Sella Sux Glgie 4 oI5
F) e sles )0 59, VY Sae 4 (55, Y1 B ole
L 2l slrdisges TVB-N a5 Woges oLy (0,5 cle a> )0

YY) cdl ilidl ley caisds

Sadgh (o Al phid a5 3l LS addlhe ol @l
Sleogas i sty BB 55l atny Csgy Cilomssiil gsl>

395 90 by Koo sla Wiged (cw> 5 (alerd (29,50
TBA s TVBN pH (50 ;0 (5 s cme 55Le] WS ¢ a0

11. Huang J, Hu Z, Hu L, Li G, Yao Q, Hu Y. Pectin-based
active packaging: A critical review on preparation,
physical properties and novel application in food
preservation. Trends in Food Science & Technology.
2021;118:167-78.

12. Tavassoli M, Khezerlou A, Moghaddam TN, Firoozy S,
Bakhshizadeh M, Sani MA, et al. Sumac (Rhus coriaria L.)
anthocyanin loaded-pectin and chitosan nanofiber
matrices for real-time monitoring of shrimp freshness.
International Journal of Biological Macromolecules.
2023;242:125044.

13. Tkaczewska J, Morawska M, Kulawik P, Zajac M.
Characterization of carp (Cyprinus carpio) skin gelatin
extracted using different pretreatments method. Food
Hydrocolloids. 2018;81:169-79.

14. Singh S, Gaikwad KK, Lee YS. Anthocyanin-A natural
dye for smart food packaging systems. Korean Journal of
Packaging Science & Technology. 2018;24(3):167-80.

15. Neves D, Andrade PB, Videira RA, de Freitas V, Cruz L.
Berry anthocyanin-based films in smart food packaging: A
mini-review. Food Hydrocolloids. 2022;133:107885.

16. Bagheri F, Hassanshahi G, Kahanamani Falahatipour S,
Dini A, Mohamadi M, Ahmadi Z, et al. Effects of
Pistachios and Their Different Plant Parts on Various
Disorders: Evidence about Their Therapeutic Effects on
Diabetes Mellitus, Gastrointestinal and Liver Disorders, as
well as Blood Pressure. Pistachio and Health Journal.
2021;4(4):28-47.

17. Baghery F, Mohammadifard N, Khanamani Falahati-Pour
S. The effect of pistachio supplementation on metabolic
syndrome and its components in adults: a systematic
review and meta-analysis of randomized controlled trials.
Nutrition Reviews. 2022;80(10):2051-63.

18. Azaza YB, Hamdi M, Charmette C, Jridi M, Li S, Nasri
M, Nasri R. Development and characterization of active
packaging films based on chitosan and sardinella protein
isolate: Effects on the quality and the shelf life of shrimps.
Food Packaging and Shelf Life. 2022;31:100796.

19. Liu T, Liu J, Wang P, Li X, Zhong Y, Yan W, et al. Effect
of slurry ice on quality characteristics and microbiota
composition of Pacific white shrimp during refrigerated
storage. Journal of Agriculture and Food Research.
2023;14:100792.


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

hlSen 5 $15-gyalb Lo yle [ pibuogs] omdgalgil (gl Sl Y5 poubigw o3 ¥

20.

21.

22.

23.

Noori S, Zeynali F, Almasi H. Antimicrobial and
antioxidant efficiency of nanoemulsion-based edible
coating containing ginger (Zingiber officinale) essential
oil and its effect on safety and quality attributes of chicken
breast fillets. Food control. 2018;84:312-20.

Faraj Zade F, Shahidi SA, Hamze S. Optimization of
chitosan and/or gelatin edible coatings to improve quality
of refrigerated shrimp. Journal of food science and
technology (Iran). 2015;13(53):79-91.

Mohebi E, Shahbazi Y. Application of chitosan and gelatin
based active packaging films for peeled shrimp
preservation: A novel functional wrapping design. LWT -
Food Science and Technology. 2017;76:108-16.

Ghani MA, Barril C, Bedgood Jr DR, Prenzler PD.
Measurement  of antioxidant activity —with the
thiobarbituric acid reactive substances assay. Food
chemistry. 2017;230:195-207.

24.

25.

26.

27.

Wang L, Zang M, Zhao X, Cheng X, Li X, Bai J. Lipid
oxidation and free radical formation of shrimp (penaeus
vannamei) during hot air drying. Journal of Food
Measurement and Characterization. 2023:1-12.

Sharma R, Bhat ZF, Kumar A, Kumar S, Bhatti MA,
Jayawardena R. Rubia cordifolia based novel edible film
for improved lipid oxidative and microbial stability of
meat products. Journal of Food Processing and
Preservation. 2021;45(7):e15654.

Bekhit AE-DA, Holman BWB, Giteru SG, Hopkins DL.
Total volatile basic nitrogen (TVB-N) and its role in meat
spoilage: A review. Trends in Food Science &
Technology. 2021;109:280-302.

Aghaei Z, Ghorani B, Emadzadeh B, Kadkhodaee R,
Tucker N. Protein-based halochromic electrospun
nanosensor for monitoring trout fish freshness. Food
Control. 2020;111:107065.


http://dx.doi.org/10.61186/nsft.19.3.31
https://nsft.sbmu.ac.ir/article-1-3852-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-04 ]

[ DOI: 10.61186/nsft.19.3.31 ]

Iranian Journal of Nutrition Sciences & Food Technology 41
Vol. 19, No. 3, Autumn 2024

Designing Packaging Films Based on Gelatin/Pectin with Immobilizing Anthocyanin
Nanoemulsions of Pistachio Peels for the Shelf-life Enhancement of Shrimps
(Litopenaeus vannamei)

Taheri-Yeganeh A.R!, Ahari H*, Mashak Z°, Jafari M*

1- Department of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

2- *Corresponding author: Department of Food Science and Technology, Science and Research Branch, Islamic Azad University,
Tehran, Iran. Email: Dr.h.ahari@gmail.com

3- Corresponding author, Department of Food Hygiene, Karaj Branch, Islamic Azad University, Karaj, Iran.

4-Department of Food Materials & Process Design Engineering, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran.

Received 30 Apr, 2024 Accepted 3 Jul, 2024

Background and Objectives: A new generation of ecofriendly packaging materials is necessary to improve food quality,
safety, nutritional value, shelf-life and sustainability. The aim of the study was to produce packaging films based on
gelatin/pectin with immobilizing of pistachio-peel anthocyanin nanoemulsions to increase the shelf life of shrimps during
storage.

Materials & Methods: After extracting pistachio-peel anthocyanin and preparing anthocyanin nanoemulsions,
nanocomposite films containing 1% anthocyanin and various percentages of gelatin/pectin were prepared and then
packaging films were used to pack shrimp samples. Then, chemical, microbial, color and sensory characteristics of the
shrimps were assessed on Days 0, 3, 7 and 14 at 4 and 20 °C.

Results: The highest quantities of pH, TVB-N and TBA and the greatest populations of mesophilic and psychrotrophic
bacteria and Enterobacteriaceae belonged to the control and the lowest quantities of these variables belonged to the
sample of 79%-gelatin nanocomposite film with 20% pectin and 1% pistachio peel anthocyanin. The highest L* was
reported in shrimp samples covered with gelatin film and the lowest L* was recorded in shrimp samples packed with
nanocomposite film of 79% gelatin with 20% pectin and 1% pistachio-peel anthocyanin. Moreover, the lowest a* and b*
were seen in shrimp samples packed with gelatin film and the highest a* and b* were observed in shrimp samples packed
with nanocomposite films of 79% gelatin with 20% pectin and 1% pistachio-peel anthocyanin.

Conclusion: Composite films can be used as smart active packaging to increase the shelf life and freshness of shrimps.

Keywords: Anthocyanin, Nanoemulsion, Nanocomposite, Shrimp, Pistachio-peel
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