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Table 1: Changes of thiobarbituric acid (TBA) value
(mg MDAV/kg fish muscle) of different treatments of
Costal trevally fish during refrigerated storage
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Table 3: Changes of FFA value (% oleic acid) of

different treatments of Costal trevally fish during
refrigerated storage

5 oS
P
SYAE NG vakervPR o ovaE veD?
B E R L D C )\ L LY L
N A ATAT S S AN VI

JAVEVEYABE ey aBE ey B g
VeokVARY ek an™ yaatr Ay

Sgy el ojlaibnl glas £,80e bl 5 osls

5 bajled,e o gme OS] alis s, jo 0 @it S8

“obey 0 Ll gre OS] 8929 e o 0 Dglae S5 By,
.w‘ M‘ e ‘5Lb

50 il sl ey PH asle &l poss PH Ol s’

Sgdus cdalie Jlxdy 0 )l b F s
G ploy cddSL iz slo o jo PH e

395 50 OIYQ 51 o) e dals diged o .l iolsél
Ol pyieS 8l ol VY 5e, 0 VAR @ jeo
olas 5 (igaS $b dy ol Lo 4 3lats PH

oS 2l alize byl PH (i Olpuis F Jou
Jxk 50 6l (b lis o
Table 4: Changes of pH value of different

treatments of Costal trevally fish during
refrigerated storage

9 0ljg5s 9l 9 oligias

sl o)La.: ‘5L> o lac RV-Y

Ca Ba Ca
BIY £ VE S1-¥+. 10850 pvot./f
glavt. 58wyt M ypasaplB2
Vvt ¥B vy e ypyeray B2

Vst N B vyt 62 yvate ™ q

vieat./- 2% v e e vt Ay
SrsS gy el 0 il gllad £ uSile bl laesls

S Doy g byjlag o o sime B ailis (o 2 0 calizs
@lire slple jo o cme BWS! ey Hgw 0 Dglate

o

sl YEID 0 jho 59, 50 diged o5 Voo (459,
28l SRl gy 50 dged )5 Ve O35S 05
Ol o5 o2 cul oains olas 525 bajloed (e anlis
Obe sl Lles 53 Shose sle b asgee
0,95 Gl )0 e gl ojlas 5 (lsnS $U g GligS
RTT- PSR WA Y DRYS RV, SNV RV RV &
o VAT g ViV 050 losl o g igad 05 Vv
el (ol (e a5 g dges 0,5 Ve p g5 )5
olac b ooad 28 oligeSel (ibe ol sles o

\59.')-«-05)-»-»&[’

Mg ) TVB-N I aijl olgo olime Olpanis ¥ Jous
Jlrs 50 (65l b Alisn byl (61 (N/100g
Table 2: Changes of TVBN value (mg N/100g) of

different treatments of Costal trevally fish
during refrigerated storage

9 Ol il
o lac g 4lj9x
sl ol shas g ol jgias ol
i sl
)d.dd)

Ba

Velo oo ¥ G0 Vs Velvste P2

Wit @ o avvs£ B yayeayar® o
Ve B ey B yangan®
Ve B e el B yraksa ™
RTARE 7 S DL O A £/ Y E VAN AN

SgS By el 0 lilinl gl £ ke ulal » o ools
Syp By g bylend o o ce B wilis (o, o (0 el
@ sbople) jo Lo g B! 0929 e o 0 Dgla

adsl e ((FFA) ol31 Gz sl oyl ol i
YA G XY 5l e las asa ,o (FFA) 851 O, ol
Wgad 4 oy ol lade 0gr yusie dawl Slgl as o
Ao 5y 3 4 olasy b g9l slejled 9wl
ol glas (P<-/+0) ylo gre gl bayley plu o
sals gladiges 10 55,0Y 0 o}l G slaswl l5e
€ OhrSeb g olenS de ol sladises g
VD 5 VB /A0 i s o (sl ol b oa



ObJLmj'.n/uiliJC,\“e:\JL‘.u

Ol oM gale alae

SlarSt oyl les ol wllae s sl
Oidg ol slasled g sald aiged ;o Cewgole
@ e sl oojlas booad (e plieiSsily olienS
5 YI## L0g1oCFU/g Y/a- Log1oCFU/g s 5
3 G, a9 LL o e YIOA L0Q1CFU/g
) Comgdloyw (2l S L cn i ald aiged Jlxsy

Q20 o oyl

Cowgilopw  (2bpst 5L Gled @l FJges
b ol S ol Gl b ylews (LOGeCFU/Q)

Jlrsu 59 (5)laeSS
Table 6: Changes of psychrotrophic bacteria count

(Log;oCFU/g) of different treatments of Costal
trevally fish during refrigerated storage

9 03955 95 PRRUT]

slrolas glrojlas wald
YIdAE-[\EC ypsk B vk pE
vivak- AP vk gPP 0 pvdl PRy
ZASE IR R VA2 SRS 01 VP IS S
TARE TIER S VI JC N PR LRV CE-RUP S

Ab

TN RESIERSA VI SVER R J1 VP

S=sS By ol Sjlailisl glas £.Kle ulel 5 bosls
SBoy g bjlag o o cme M wlas (0, ;o 0 alize
Sy o o gme S| g2y Haiw » j0 Gglaie S,

:(ﬁ@,@gws%)waww@”x
o oselie Vo Jsaz )5 badiged cw b)) axme
ol 1) F 5l YL sl ladiges dod jas j9, 0 0gu
i oanlice ble o (o)l cae Oglay mn g Wold
s A5 Gy s g ek Sl SRy (P<:/-0)
Aol awls gley clndS L oseld diged 9 bbles
@8 5 50 el dges 3 g g ek jlitel &5 55k

By 085S B pan (gl ¥ ouisS Sgame Lkl

(63l Jdgpe b 5L b Olpedi (b))
Alisee slajlos s5lge dgre slas S )b Sl pets
o owlin 7 Jgaz jo Jlxy )0 (6, 0ye0 b
CsiS |y Gilie sloylas o asls ol olime 09
il Gl gl gine jsb 4y Jlxy jo ()l (e
Log1oCFRU/G 51 o)1 oylime calis aiges o (P<+/+0)
39y oo ONVY L0giCFUIg a4 jaw 5, ,0 YAY
b ol 6yl 0y90 el o il roli8l passlge
Obsy ol sbaiges 0 lee e LS
@ e sl ojlae boad (8 (lenSel g lies
43 5 Y0V Log1oCFU/g 4 Y/AY LogyoCFU/Y s 5
s YNY  LogioCFUIg sy a0 oy LG
LSt L Gl e 05 V- L0G1CFU/g
OhgsS ol by el e a4 Blaite s5lse g5

by)stb- o)L.a.choJ..i}‘S;.é

Siled  Jedgr sl JL Ol b Jgue
b olid e S 2l i sba,les (LOGeCFU/Q)

Jla 59 6ol
Table 5: Changes of aerobic mesophilic bacteria

count (Log;,CFU/g) of different treatments of
Costal trevally fish during refrigerated storage

9 03955 9l PRI

sz oslas sy ojlas wall
VIoVE [ FEP yavEe B yar £ s

TR TIES S T TR S VL I Y P ¥
ATV ER SR 17 S R U/ L E S P SR
AUALETVER S TP - PR J11 e S
LR T A ITE = PR T NI R F- TR oY

S>oS gy el olaibinl glast Sl ulal 5 b ools
Bgy 5 bjled jo o cme BB Glis @,y @l
slagley jo o goe BLS d429 g ;o 50 Solate I

Cawgdloyw g (5L SL Olpadi SU)
Al sl jles IS Cavgole pur slas iSL L Ol s
o oaolin £ Jgax o Jwu jo 5l 0y90 b



el sads (38 SIS S0 5 OIS slagind 5y 580 awlis

oA 5 Gt

JLr 30 65 (b pLiS 58 S (alo iliso o ylowd (o (2L3)1 Y Jgu
Table 7: Sensory analysis of different treatments of Costal trevally fish during refrigerated storage

VY 3 5 ¥
b
Vot fn-? viYot-vo \asN e fAYE.NY Ofeoefe- aali
YIvox- Yo YIAEE Y VL. eyP FAPE- YD NEREE o 6l 05l 9 o9
YIvot.vo° FAYE Y FloeEv0° fASE- YD INEREIR O P YA JYCR gH &
b
Ve odese ? AN e Y\ YA \OCEDAIS Ofs ool anli
\ERETNT YI0eE 0" A RAE NERETE o 6l 0 lac 5 o)ljg5S
AL AN YIAVE- Y FAYENYE FIAVE-NYE INEREIR O P YA JYCR gH |
VIAVE- N Y? YIAFE Y AT fivot.vat Ofe ool aali
b b b c
Y/OE /YO \aER FITVE Y FIEYE Y O vtefe e o sl 05lac g ol5eS
YVl V© FAYE Y \aETA S FI0AL- FA” O+ etefe ? O P YA JYCR gH |

el b Lo o 5 sime M &Lt (gt o s ilidee S g8 By o el Slne Bl il olul s el

e o (Vo) oK 5 FaN 4 (YY) ) Ken
OlgS (b Sate Sl (Sl oS Gudon Gl b
Sl Gl e BlS ejlas bolS S e
b by oL (ool sleasSTly uals 5 Slass]
L ooads ools gy )Lo.._v ¢ L5L> o)La.c 9 g

A i o sl ol b o i olignS sl
(Y10) o, Kea g Zarei ol lis |, 5,5 TBA
5)L:‘ Cawgs o)La.c LS"“'"J}’ u.:‘f‘ u|9...c l) aS o_o.,.a:u)o
055 Ble Al ClS n OlisS U oes a4 JWn
aS wols ol ey Laylyls g0 00l (6,l0gSS lo,ss
5 Sml S5 g b oaims 2Ty g liae ralS
olazel Lasols Hlad 1y Loy ommlannST e ialS
Las el e @ldgl 5l eolawl a5 el ol
S Ol Sl alewg 4 SlapST il cudles
Sibw 0> Job 0 cbsS slor b S5 Ly
GAYL s 5 D3 SooS ojlasl g as g Ly 09l
sl JKol, caxals Sl lieuS Ol gl (e axlg o
Zhang et ) aisu oo Seue S 4 Cuws |, OH
d9zge 08 OluS 5y (WSS izen @l 2008
Y SausSlal @jud Gl a5 sw le ojlac o
M el g DPPH o1 sla 50!, e ol
(Nirmal & Benjakul, 2009) sl oo ol Sos
s NO «(Y-+V) o, 4 EStaca oldlas  yioren
2 (Y A ol )Ken o Kanatt 5 (Y--V) o, Ken

iyl shie 4 Tosml SO Hgnilge a3 LE
3l sy sk b ole ;o and glannST (a0
Vgame Gl a5 090 0 oolaiul TBA sl
s oo slis | ool oy 4 guwlonnS a4l
ool p oy eawlonsT (Lin & Lin, 2005)
ol e ol (MDA) ol o oolle o
2 adl elle 65 e Y-V sgam o esls
4 (Goulas & Konotominas, 2007) «5ges p,5sLS
Srae lp Prdy ol eanS Sgazme v (lgie
iy w3les ol wslhsl pab 5 50 o @ ons
Sl Sopsiliss Joud B Glie S1as a5 end
5 ol (I8 o wezmie) (e Collae CuiS 6
el elle a8 e O (G 0 ead IS L
- e AL aS Jlo s ceul aiges p,55LS L o YIgST
M o wisei 0 55LS 5 VIsST aaall glle o8
Ol ol g o (Sallam, 2007) el G pas
2 b b a6l ol b TBA
@ o8l Gl e ladisel 4 Cod dald (gaiges
60593 Okl o wald saiged jo e (pl &5 55k
2l 055 55 amall Galle 8 (JeaV D & (5SS
O Cod [y (P</0) )l sre Dglas aS a2
3ol Wlgiwe a5 ols lid ide ol slo,lens
5 aaall) olge plo @ sddl ol 450y Cunsll
5 Li mls (Woyewoda et al., 1986) ol (lgygs

Yo



ObJLmj'.n/uiliJC,\“e:\JL‘.u

Ol oM gale alae

5l Sledbl T Gy slaonwl s bl jiios
sl o S S b e sk
ool Gl Gaims cpl o (Losada et al., 2007)
Ny 61K 0590 Jgb 50 lojles selesyo ol oz
0,90 Jsb ;0 pizmen g Clld (o)l gre ool
O Ll sologine b 4 sald Jles (5 laeSS
2l banlie o ol ©pz slaaeul goue nolie
Soowl polie a5 g)sb 4 (P</40) o5 lojlos
RVOWIERVWESRS B VA VAR RN s I ARVA R PO R o Qe
Gl Sl Grae sl wx g e (S
Kirk & ) gl ol asy0 0 o1 G slaon
Geizs ol j0 a8 el oo olpri (Sawyer, 1991
o @l sl osg Joud BB w50 0590 LG L
5 OFAY) oL Kes 5 ol anlllae gl aline eiow
og (V++) oKen g Fan 4 (Y- +A) K 4 Fan
3985 g ST il Cools il o e |, e oS
S D cdld g by (SheST endl
@ el oS Lz ol o e by olas el
5 4l wige I3l 51 gl oyl L saisS adLs ole olgie
Nirmal & ) oS o 655l 09,500 ol I 1
s 0 oy ol olhe (Benjakul, 2011
e Sl olae L st b oSl by sl
e oad 8 lsisS Gy ol s & Cane
Oliee (285 09 7S (5510055 095 Jsbo 59 o sl
Sl hdg ol jles 0 ST Ly slaaul
S b 4 Ced e Gl ojlas boosd e
Slsisn | o sl ol b ead (2 i by
G5l g OgmmlonnST 2y, (RalS 5o 66 SIS Sl
Fan et al., ) ols cod laoptign ad o,g5bs
0,99 Job ;o oyl Gy awwl e iolsl (2008
adlas ,o 0d edalie o K0 Sldlae jo (6,0
T Gy laaswl Gl (Y4 +9) Ko g Ozyurt
Bl GhlBl Glbeae ek 4 6K wae b
P<-1-0)
b el Sae PH 201381 :pH 4yl 3o Ol yusts
+ sl 1S Uisal Jed )13 b Sl 5 adys |
eyl Jos il 1o MMA) ool e 65 dpaise]
Riebroy et al., ) ail 25,50 slmyl b S
Gl ley (b o PH polie sadss opl ,o (2007
585 0 O Ol aysk 4 05 i oyl dan o
VY 59, 50 VIAR B OIYD 5l vals diges ;o (5,005 o0

VoY

G S 4 Sex g op ol SleS (ndjle ale
Sod (AL 0jlas gl (g sladiges a5 Ws S
0,59 Jsb o 1) 5,8 TBA e vals ages 4
il las (6,1agSSs

Jolo TVB-N 1,18 (5955 il ggoxo
62 o2l SL olud g oads 0y el Jiie 65
b sl Glagl by oad g el e
Ogemelizals by 4 0d a5 Sligal (5505 o)le
O3sr DS 5 ple s LagslSss 5 anl slasl
Syl 4 g pS e YO olee (Huss, 1995)
4 (Gimenez et al., 2002) =g aiges p,5) 0+
» s el sl Jed BB ol Sl lge
3 TVB-N azls ol oals slpiy ol oS
S Db Sl sladiges g vald diges o ol Jsbo
C3l il oIS st ysb 4y jew sl ojlac b sud
Sl Glime wall Jled )0 a5 55k 4 (P<+/+0)
555 39l slme w5l 6 IS 0550 Skl )o (S5
ebsst L e polie (YS/0- mgN/100g)
6‘)‘.‘ ey ..\.:‘yu_n aoll gladiged ;o ool conliv
Mohan ) asb lagl jo S5 lajb ol ial58l
0 TVB-N l38l e J= ol b et al., 2012
G Cad 2y BB Heb 4 oal ool ils sloles
eler a ailg o o] s aS g FasS sals digel
555 g (Ojagh et al., 2010) iig 09,500
5955 oo (a5, Seons oole &y a5 sl o e
Nirmal & ) 5,35 o 36,15 a3 slajl olee
Sy asls ol ol oL (Benjakul, 2011
oo lr ojlas boosd e pligSel (idg gl
VL s Sae ol b & Wit o5 03 jiaS
aS gyeb A cadls eSS b oawslie jo l5enS el
oy syl 0 (Y410) ,Kea 4 Ramezani
slo 555 OheSeb 9 oheeS Lol ool
@ 1, elie s (Hypophthalmicthys molitrix)
...)dé)si Cawd

a0 o3l oz slaacul 13131 Gy Glduuw!
S5 gt dlml o)z (929,50 b 5 (ool ol
ol oS a4 e Sl a4 ol G slaal
oy sleawl a5 bl 5l Ll g sad Jgaza (glasdas
o3lal oo Sgind g Loy judS 65 b anlio ,o ol
lop] Gpmslins] Sy ijls 558z JsSUse



el sads (38 SIS S0 5 OIS slagind 5y 580 awlis

oA 5 Gt

OligS Sl gl g, Sen T (ol 0ylpe Slalllas
oS ek 4 Qi etal, 2004) coul sgaxe op 590
Arope oS ol gl et ws el
5 Waolloo 5 gyl (wsSo5 ghadlinl (IS,
@ Yol as w0 )57 )55 1) oS ) Casd pg 90
b b oS e s S i 55 gl s
DU) wiloe &3 (agiilsS 31005k a5 o525k Jsho
0y mdw )3 $b a5 we S 55 (et al., 2008
GHVL (29,500 9o ol (3l il sloiss b o
o5 9S kbl g Mgelle (ASLB A Wl o )
s (VVo) a5 Ojagh .assls olas yugs,sl
05> Slllle ;o 55 (Y+10) 52 5 Ramezani
aisls 1, ale S8 sl b 5L palS
(S Cddgdo 9 b ) omeo Cluogas
Gladigel & Cond ol glaaised 5 e 2b)
@950 35 9 (7 OgemlipaST ide 4 by (gl
iole las cewlinl pab 5 99 Sygo 4 |y olud (De
S5 w0y WY o,y 50 Giber Sol> sladiged o
Sleogas 4 baye ol 5 axsls Jo3 BB Iy
olas 5 (idg GheST (T 5 a5,See w2 Pls>
OlSan 5 FaN Loy glie mls ablas o cla
s Mohan 45 (Y+\V+) ;K2 4 Ojagh «Y--9)
Plo Sladiges (cux (olo> Ggalim (FIT) o)) Sen
5 waSee 2o SlaS 5 sl (Slhes b alews 4
Slojlor annlie o el oals &l ol slo (89,
ojlas boad (o8 (lieSl 5 g ibe s>
iy diged Jlru )0 65l 050 0L ) e sl
3 e sl ojlac boads 8 l5enS gl booals eols
5 (VV0) o)) Ken Zarei Dg1,l0 195 0 (5 5YL Lkl
olas 1) plie mls (Y410) oK 4 Ramezani
st 5 S Sheogads 4 (lyie a5 Wb
Cely a5 ol Caps Sl s @Y pliasd
2 99 Bl dged i Bk 5 codS Lis
5 OhgS Sl esliinl (3uios (nl 5l Jol> gl (!
b (idgy )0 e by ojlas bond 8 S ol
Jelse Rl 5l GaSsle cun Ol 25 ole
GB ke Sae 0gd oo o) bt Slud o JlAF 5L
O S en e pleerd belse Bl Jsaxe
2 Jyere 680k ploy plp 93 PBlas 4y aslllas
@ (o5 (Bl ax,0F) Ju sles )3 )l Ll b
O o2yl Gll ClllB el e 5, ¥

wald led o Slpeds ) 8l Gl 6l
shlo 0,90 lel jo Jles (pl g cldls (6 iy Gul
A (P<1+0) o5 b lari plo 4 Cod 6,5Vl PH
asl ol slaaiges ;o COy cd> poe 5l oL
S o pH 5 (Goulas & Kontominas, 2005)
s sl ol bsad b ol ids sl
sylac b oad 26 e Sider sl slow 4 o
by Glas ) 6 eS polie 090 slesl o jew sl
s Ramezani 5 (Y-10) o,Ken 5 Zarei aslas
ol el sl las elie i (Y410) oK
Celldloe e yoo B 4 oS S gl 9,5
JWo & a8 wes a5 1) (Sgy0 slaslgng b ST
L 5,5 slamel 5l Jol> 1% @il slasl wdss oo
Chaijan et al., ) &5 oy als ale 555 Sgy0
(2005
Vs 5 lagnslS s Sn T Jidg30 52 355 5l

4 HOLS DYgame alax 5l S13e Slge olud Lol

lr Jedope (2L SL L Oliee jlre 9> g 00 jled
ol oal 555V LOQCFU/G Sl 8 las
g 4 Lakgh ol o (Koutsoumanis, 1999)

3 lews 5l plaS e yo ols lis e ools S INES;
3 s 8L aPls Jlade 50,50 55l jlre v
g Jod BB 65l 0)99 (L Hlade U lajles acn
mald )0 Cuwgile g S3l9n e (2l ST L anslie
5 Ol b ol sl aised 5l YL wals gl
S 445 39 s Sl ojlac Load (o8 lyS gl
OSee ol e a5 wab o LOG1oCFU/GT/fY 5 0/1)
Oy ) Solos 5 iy (019)Se 5] Cnols o
5 6Tl Jobo glad (el Sl il o138 Slse
2 BiBisn b s sly olas Jsib oS5 Jls!
035 5 & e 45 LSy Sn sk ol
Nirmal & Benjakul, ) oib 0,5 o Jokw o,l50
5 OlisaS ibs ol sleyles awslie 4o (2009
e e slrojlas boead (8 olenSeil
095 98 2 ;5 o lr ojlae Lowd 8 ligS ol
5% aslllae 8590 Cewgilo w5 S5l92 Jdgie sla ST
Sl oo o cde ol lis 1) Jladke oy S 0,90 JS
S5 il 30 DS 9 03,58 (29,500 (I b
o Slitie 5 ol5nS OB, ob cawi b 7,6 5 b

YoF



obJLA.Aj-I/uLjJJC,\“e:\JLAJJ

Oloel @ ale las

Bulmer, C., Margaritisa, A. and
Xenocostas, A., 2012. Production and
characterization of novel chitosan
nanoparticles for controlled release of rHu-
Erythropoietin, Biochemical Engineering
Journal, pp: 61-69.

DOI: 10.1016/J.BEJ.2012.07.007

Chaijan, M., Benjakul, S., Visessanguan,
W. and Faustman, C., 2005. Changes of
pigments and color in sardine (Sardinella
gibbosa) and mackerel (Rastrelliger
kanagurta) muscle during iced storage.
Food Chemistry, 93: 607-617.

DOI: 10.1016/j.foodchem.2004.10.035

Carpenter, K.E., Harrison, P.l., Hodgson,
G., Alsaffar A.H. and Ahazeem, S.H.,
1997. The corals and coral reef Fishes of
Kuwait, Kuwait Institute for Scientific
research.

Po-Jung, C., Fuu, S. and Hung-Ren, L.,
2006. Quality assessment of low molecular
weight chitosan coating on sliced red
pitayas. Journal of Food Engineering, 36:
1-5. DOI: 10.1016/j.jfoodeng.2006.02.047

Du, W.L.,, Xu, Z.R.; Han, X.Y.; Xu, Y.L.
and Miao, Z.G., 2009. Preparation,
characterization and adsorption properties
of chitosan nanoparticles for eosin Y as
a model anionic dye. Journal of
Hazardous Material, 153; 152-156.

DOI: 10.1016/j.jhazmat.2007.08.040

Domard, A., 2011. A perspective on 30 years
research on chitin and chitosan.
Carbohydrate Polymers, 84: 696-703. DOI:
10.1016/j.carbpol.2010.04.083

Egan, H., Kirk, R.S. and Sawyer, R., 1997.
Pearson’s chemical analysis of foods. 9th
edition. Churchill Livingtone, Edingburgh,
Scotland, UK. pp: 609-643.

Estaca, J.G., Montero, P., Gimenez, B. and
Guillen, M.C.G., 2007. Effect of

AIRA

Sl ojlas s SIS 6 50 ok 4 Gl S3gl
S sledld 5 05,50 0o lys dboxr I s
ol 5l eolizul 10 amage Liali3l 1) o] Slagas]
ol Lii> 4 wlstoe LS olac L oad i o
o] 225y mle x50 S9zee wiedil o

led Jos g0 IS8 4 5 IS5 ploj b oo

&b
SLAYAY o o 2ld) g .80 sy cp B2
LS ale coieS 2 b slaglos! (]
AV X Glpl (bye pole dlome ((Jgons
wpr o o P9y 3 T Sl g B Sp
oS 5 SR Gz o ST e g.p 50l 0
Jelse 595z 5sSKl Al ojlae 5SS il
Sles 53 Geasls cudef oSl ol
Sloiagy e S5 e sz A eSS
MY ol sl
AVAD ol (g0l35y g v caleol g ep oo
Pistacia ) au ulol g oljenS Jube 56
OelamST &g, (@tlantica subsp. kurdica
S I St
S, 0,90 b (Oncorhynchus mykiss)
IVY-YYA X () Ol sode aloes
SUAYA oy sy 9 pw BT s ol
05 CoksS bl b olpen (5908 (il
Rutilus frisii kutumy ;35 oL sbw ol
Ol gole alme Jla slos )0 (o)l b
RRLENL DUF SN
5 Greshse o5 IVAA LT (SLS gaie
sleaiss gilulazr o gl 5508 90 Dliogas
zd> o (Carangidae) .lale S (soolgls
23] b3S aal ol ples sl 5 ol
VYoo Lol oyl eRasls by (sl A,
Axbo
Artharn, A., Prodpran, T. and Benjakul, S.,
2009. Round scad protein-based film:
Storage stability and its effectiveness for
shelf—life extension of dried fish powder.
LWT-Food Science and Technology,
42(7): 1238-1244.
DOI: 10.1016/j.Iwt.2008.08.009


https://doi.org/10.1016/j.lwt.2008.08.009
https://doi.org/10.1016/j.foodchem.2004.10.035
https://doi.org/10.1016/j.jfoodeng.2006.02.047
https://doi.org/10.1016/j.jhazmat.2007.08.040
https://doi.org/10.1016/j.carbpol.2010.04.083

el sads (38 SIS S0 5 OIS slagind 5y 580 awlis

oA 5 Gt

Agriculture Organization (FAO) of the
United Nations, Rome, Italy.

Jeon, Y.J., Kamil, J.Y.V.A. and Shahidi, F.,
2002. Chitosan as an edible invisible film
for quality preservation of herring and
Atlantic cod. Journal of Agricultural and
Food Chemistry, 50: 5167-5178.

DOI: 10.1021/jf011693I

Kanatt, S.R., Chander, R. and Sharma, A.,
2008. Chitosan and mint mixture: A new
preservative for meat and meat products.
Food Chemistry, 107: 845-852.

DOI: 10.1016/j.foodchem.2007.08.088

Kim, K.W. and Thomas, R.L., 2007.
Antioxidative activity of chitosans with
varying  molecular  weights.  Food
Chemistry, 101: 308-313.

DOI: 10.1016/j.foodchem.2006.01.038

Kirk, R.S. and Sawyer, R., 1991. Pearsons
chemical analysis of foods. (9" Ed.)
Longman  Scientific and  Technical.
Harlow, Essex, UK.

Kong, M., Chen, X.G., Xing, K. and Park,
H.J., 2010. Antimicrobial properties of
chitosan and mode of action: a state of the
art review. International Journal of Food
Microbiology, 144: 51-63.

DOI: 10.1016/j.ijfoodmicro.2010.09.012

Kreuter, J., 2001. Nanoparticulate systems
for brain delivery of drugs. Advanced
Drug Delivery Reviews, 47: 65-81.

DOI: 10.1016/S0169-409X(00)00122-8

Koutsoumanis, K., Lambropoulou, K. and
Nychas, G.J.E., 1999. Biogenic amines
and sensory changes associated with the
microbial Flora of Mediterranean gilt-head
sea bream (Sparus aurata) stored
aerobically at 0, 8 and 15°C. Journal of
Food Protection. 62: 398-402.

DOI: 10.4315/0362-028X-62.4.398

functional edible films and high pressure
processing on microbial and oxidative
spoilage in cold-smoked sardine (Sardina
pilchardus). Food Chemistry, 105: 511-
520.
DOI: 10.1016/j.foodchem.2007.04.006
Fan, W., Chi, Y. and Zhang, S., 2008. The
use of a tea polyphenol dip to extend the
shelf life of silver carp
(Hypophthalmicthys ~ molitrix)  during
storage in ice. Food Chemistry, 108: 148-
53. DOI: 10.1016/j.foodchem.2007.10.057
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: 66-70.
DOI: 10.1016/j.foodchem.2008.11.060
Fishbase., 2004. www. fishbase.org
Goulas, A.E. and Kontominas, M.G., 2007.
Combined effect of light salting, modified
atmosphere  packaging and oregano
essential oil on the shelf-life of sea bream
(Sparus aurata): Biochemical and sensory
attributes. Food Chemistry, 100: 287-296.
DOI: 10.1016/j.foodchem.2005.09.045
Goulas, A.E. and Kontominas, M.G., 2005.
Effect of salting and smoking-method on
the keeping quality of chub mackerel
(Scomber japonicus): Biochemical and
sensory attributes. Food Chemistry, 93:
511-520.
DOI: 10.1016/j.foodchem.2005.09.045
Gimenez, B., Roncales, P. and Beltran,
JA., 2002
packaging of filleted rainbow trout. Journal
of the Science of Food and Agriculture, 84:
1154-1159. DOI: 10.1002/jsfa.1136
Huss, H.H., 1995. Quality and quality
changes in fresh fish. FAO Fisheries
Technical Paper No. 348, Food and

Modified  atmosphere

Yof


https://doi.org/10.1016/j.foodchem.2007.04.006
https://doi.org/10.1016/j.foodchem.2007.10.057
https://doi.org/10.1016/j.foodchem.2008.11.060
https://doi.org/10.1016/j.foodchem.2005.09.045
https://doi.org/10.1016/j.foodchem.2005.09.045
https://doi.org/10.1016/S0169-409X(00)00122-8
https://doi.org/10.4315/0362-028X-62.4.398

obJLA.Aj-I/uLjJJC,\“e:\JLAJJ

Oloel @ ale las

prepared without and with deproteinization
process. Journal of Agricultural and Food
Chemistry, 51: 7659-7663.
DOI: 10.1021/jf030226w

Nirmal, N.P. and Benjakul, S., 2011
Retardation of quality changes of Pacific
White shrimp by green tea extract
treatment and modified atmosphere
packaging during refrigerated storage.
International Journal of Food
Microbiology, 149: 247- 253.
DOI:10.1016/j.ijfoodmicro.2011.07.002
Nirmal, N.P. and Benjakul, S., 2009.
Melanosis and quality changes of Pacific
white shrimp (Litopenaeus vannamei)
treated with catechin during iced storage.
Journal of  Agricultural and Food
Chemistry 57, 3578-3586.
DOI: 10.1021/jf900051e

Nowzari, F., Shabanpour, B. and Ojagh,
S.M., 2013. Comparison of chitosan-
gelatin composite and bilayer coating and
film effect on the quality of refrigerated
rainbow trout. Food Chemistry, 114: 1667-
1672.
DOI: 10.1016/j.foodchem.2013.03.022

Ojagh, S.M., Rezaei, M., Razavi, S.H. and
Hosseini, S.M.H., 2010. Effect of chitosan
coatings enriched with cinnamon oil on the
quality of refrigerated rainbow trout. Food
Chemistry, 120: 193-8.
DOI: 10.1016/j.foodchem.2009.10.006

Ozyurt, G., Kuley, E., Ozkutuk, S. and
Ozogul, F. 2009. Sensory,
microbiological and chemical assessment
of the freshness of red mullet (Mullus
barbatus) and gold band goatfish (Upeneus
moluccensis) during storage in ice. Food
Chemistry, 114: 505-10.
DOIl: 10.1016/j.foodchem.2008.09.078

Li, T., Hu,W., Li, J., Zhang, X., Zhu, J. and
Li, X., 2012. Coating effects of tea
polyphenol and rosemary extract combined
with chitosan on the storage quality of
large yellow croaker (Pseudosciaena
crocea). Food Control, 25: 101-106. DOI:
10.1016/j.foodcont.2011.10.029

Lin, C.C. and Lin, C.S., 2005. Enhancement
of the storage quality of frozen bonito fillet
by glazing with tea extracts. Food Control,
16: 169-175. DOI:
10.1016/j.foodcont.2004.01.007

Losada, V., Barros-Velazquez, J. and
Aubourg, S.P., 2007, Rancidity
development in frozen pelagic fish:
Influence of slurry ice as preliminary
chilling  treatment.  Learning  with
Technologies, 40: 991-999.

Lopez-Caballero, M.E., Gomez-Guillen,
M.C., Perez-Mateos, M. and Montero,
P., 2005. A chitosan-gelatin blend as a
coating  for  fish  patties.  Food
Hydrocolloids, 19: 303-311.

DOI: 10.1016/j.foodhyd.2004.06.006

Mohan, C.O., Ravishankar, C.N., Lalitha,
K.V. and Srinivasa Gopal, T.K., 2012.
Effect of chitosan edible coating on the
quality of double filleted Indian oil sardine
(Sardinella  longiceps) during chilled
storage. Food hydrocolloids, 26: 167-174.
DOI: 10.1016/j.foodhyd.2011.05.005

No, H.K., Meyers, S.P., Prinyawiwatkul,
W. and Xu, Z., 2007. Applications of
chitosan for improvement of quality and
shelf life of foods: A review. Journal of
Food Science, 72: 87-100.

DOI: 10.1111/j.1750-3841.2007.00383.x

No, H.K., Lee, S.H., Park, N.Y. and
Meyers, S.P., 2003. Comparison of
physicochemical, binding, and
antibacterial ~ properties of chitosans


https://doi.org/10.1016/j.foodcont.2011.10.029
https://doi.org/10.1016/j.foodcont.2004.01.007
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi1keH_2IHVAhXIA5oKHVtLD-wQFggvMAE&url=https%3A%2F%2Fwww.lwt.com.au%2F&usg=AFQjCNEdLxTDAcjuyEOFdcsMrr61K76sHg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi1keH_2IHVAhXIA5oKHVtLD-wQFggvMAE&url=https%3A%2F%2Fwww.lwt.com.au%2F&usg=AFQjCNEdLxTDAcjuyEOFdcsMrr61K76sHg
https://doi.org/10.1016/j.foodhyd.2004.06.006
https://doi.org/10.1016/j.foodhyd.2011.05.005
https://doi.org/10.1111/j.1750-3841.2007.00383.x
https://doi.org/10.1016/j.ijfoodmicro.2011.07.002
https://doi.org/10.1021/jf900051e
https://doi.org/10.1016/j.foodchem.2013.03.022
https://doi.org/10.1016/j.foodchem.2009.10.006
https://doi.org/10.1016/j.foodchem.2008.09.078

el sads (38 SIS S0 5 OIS slagind 5y 580 awlis

oA 5 Gt

Sallam, K.l., 2007. Antimicrobial and
antioxidant effects of sodium acetate,
sodium lactate, and sodium citrate in
refrigerated sliced salmon. Food Control,
18: 566-575.

DOIl: 10.1016/j.foodcont.2006.02.002

Sathivel, S., Liu, Q. Huang J. and
Prinyawiwatkul, W., 2007. Influence of
chitosan glazing on the quality of skinless
pink salmon (Oncorhynchus gorbuscha)
fillets during frozen storage. Journal of
Food Engineering, 83: 366-373.

DOI: 10.1016/j.jfoodeng.2007.03.009

Tarladgis, B.G., Watts, B.M. and
Younathan, M.T., 1960. A distillation
method for the quantitative determination
of malonaldehyde in rancid foods. The
Journal of the American Oil Chemists
Society, 37: 44-48.

DOI: 10.1007/BF02630824

Véasconez, M.B., Flores, S.K., Campos,
C.A., Alvarado, J. and Gerschenson, N.,
2009. Antimicrobial activity and physical
properties of chitosan—tapioca starch based
edible films and coatings. Food Research
International, 42: 762-769.

DOI: 10.1016/j.foodres.2009.02.026

Vladimir, P., Torchilin, Anatily, N. and
Lukyaanov, V., 2003. Peptid and protein
and drug delivery to and into tumors:
challenges and solutions, therapeutic focus,
pp: 252-273.

Woyewoda, A.D., Shaw, S.J., Ke, P.J. and
Burns, B.G., 1986. Recommended
laboratory methods for assessment of fish
quality. Canadian technical report of fish
and aquatic science 1448P.

Zarei, M., Ramezani, Z., Ein-Tavasoly, S.
and Chadorbaf, M., 2015. Coating effects
of orange and pomegranate peel extracts
combined with chitosan nanoparticles on

Parvaneh, V., 1998. Quality control and the
chemical analysis of food. Tehran
University Press, 325P.

Qi, L., Xu, Z., Jiang, X., Hu, C. and Zou X.,
2004. Preparation and antibacterial activity
of chitosan nanoparticles. Carbohydrate
Research, 339: 2693-2700.

DOI: 10.1016/j.carres.2004.09.007
Ramezani, Z., Zarei, M. and Raminnejad,

N., 2015. Comparing the effectiveness of

chitosan and nanochitosan coating on the

quality of refrigerated silver carp fillets.

Food Control, 51: 43-48.

DOI: 10.1016/j.foodcont.2014.11.015
Ratnaparkhi, M.P. and Chaudhari, S.P.,

2011. Peptide and  protein in

pharmaceuticals, International Journal of

current Pharmaceutical Research, pp: 1-9.
Rezaei, M., Hosseini, S.F., Ershad

Langrudi, H., Safari, R. and Hosseini,

S.V., 2008. Effect of delayed icing on

quality changes of iced rainbow trout

(Onchorynchus mykiss). Food Chemistry.

106: 1161-1165.

DOI: 10.1016/j.foodchem.2007.07.052
Riebroy S., Benjakul S., Visessanguan W.

and Tanaka M., 2007. Effect of ice

storage of bigeye snapper (Priacanthus
tayenus) on the chemical composition,

Properties and acceptability of Som — fug,

a fermented Thai fish mince. Food

Chemistry. 102: 270-280.

DOI: 10.1016/j.foodchem.2006.05.017
Shahbazi, M.A., Hamidi, M. and
S, 2013.
Preparation, optimization, and in-vitro/in-

Mohammadi-Samani,

vivo/ex-vivo characterization of chitosan-
heparin ~ nanoparticles:  drug-induced
gelation, Journal of Pharmacy and
pharmacology, 65: 1118-1133.

DOI: 10.1111/jphp.12076


https://doi.org/10.1016/j.carres.2004.09.007
https://doi.org/10.1016/j.foodcont.2014.11.015
https://doi.org/10.1016/j.foodchem.2007.07.052
https://doi.org/10.1016/j.foodchem.2006.05.017
https://doi.org/10.1016/j.foodcont.2006.02.002
https://doi.org/10.1016/j.jfoodeng.2007.03.009
https://doi.org/10.1016/j.foodres.2009.02.026

0 s

Oloel @ ale las

characterization and antioxidant activity of
guercetin-loaded chitosan nanoparticles.
Journal of Applied Polymer Science, 107:
891-897. DOI:10.1002/app.26402

the quality of refrigerated silver carp
fillets. Journal of Food Processing and
Preservation. 39: 2180-2187.
DOI: 10.1111/jfpp.12462

Zhang, Y., Yang, Y., Tang, K., Hu, X. and
Zou, G., 2008. Physicochemical



Iranian Scientific Fisheries Journal Vol. 26, No.5

Comparative effects of chitosan and nanochitosan coatings enriched with green
tea(Camellia sinensis L.) extract on quality of Costal trevally fish (Carangoides
coeruleopinnatus) during refrigerated storage

Alboghbeish H.'; Khodanazary A.**

" khodanazary@yahoo.com

1- Department of Fisheries, Faculty of Marine Natural Resources, Khorramshahr University
of Marine Science and Technology

Abstract

In this study, comparative effects of chitosan and nanochitosan coatings enriched with green
tea extract were analyzed on quality of Costal trevally fish (Carangoides coeruleopinnatus)
during refrigerated (4+1 °C) storage at 12 days. For this purpose, the costal trevally fillets
were coated into three groups, 2% chitosan solution containing 0.5% green tea extract,
nanochitosan (2% chitosan, 2% polyphosphate) containing 0.5% green tea extract and acetic
acid solution as control sample. Antimicrobial effect of chitosan and nanochitosan coatings
enriched with green tea extract was evaluated by count of aerobic mesophilic bacteria and
psychrophilic bacteria, physicochemical properties including pH, TBARS, TVBN and FFA.
Sensory evaluation determined by 15 persons who asked to evaluate the flavor, odor, overall
acceptability of samples in days 0, 3, 6, 9, 12. The results of physicochemical and bacterial
analysis showed that samples treated with chitosan and nanochitosan coatings enriched with
green tea extract were lower changes compared to control group. TVB-N, FFA, TBA and pH
content in the samples of chitosan and nanochitosan coatings enriched with green tea extract
were 20.30, 19.40 mgN/100g, 1.46, 1.05 % Oleic acid and 0.66, 0.42 mg MDA/kg and 7.61,
7.49, respectively. The results of sensory characteristics were showed that treated fillets had

high score compared to control samples. Both chitosan and nanochitosan coatings were
effective for the preservation of costa trevally fillets during refrigerated storage. However,
nanochitosan exhibited higher antimicrobial and antioxidant activity than chitosan during the
storage period. Therefore, to extend the shelf life and delay the deterioration of fresh costal
trevally fillets during refrigerated storage, nanochitosan coating is more effective.
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