VB YR Sloxio INYRR Lo /) oyl ¥l /0l molio (slaimgfy 4ol [ gy sode dlia

Journal of Food Research

Metapenaeus ) jui yw sadeu (s 85a0 S 4ol 9a  Kicwsan bl g (5 )Buils Gas aedl
Sl pou b i S s g (AFfiNiS
"oile) Blawl 9 s kA 3L T allo Ly

WV s AV bl gl

St 2lss Oy s pole ol LS wnd ) AB ) lid IS (g iy
S 23 055 5 ke KA s Ll e a3 (DL 65 8 Lok
St alys 0gd s ke ol ils (L3 p ke oaSCals by g3 6 S sl
Email: khodanazary@yahoo.com :«5&e J sies *

ousSa
VU oae @ Jlada 5 g 59 (SOB 5 oS 2alS byl Hskie € cugy o S8 e a5 5800 1 Aladlas dias)
G (&S sl (S5 olmis 5 (Jladn 5 ) Alids slales L850 Guala dallls Bl sua idan a5l O,
Jidsre 2LSL L) (2ssSee (FFA S TBA pH TVBN) oliass 508 slasalll 15lS (igy 350 55 5es wian
WA € e sla 5 o0 pmn (L301s (H2S suii€ a5 (sla (6530 5 usS 58 sl s 53S0 g5 o golo o
o) Slmis ad aaliie (Mg 5550 JS 59 eliand sKios panls ol s glis St alall 5,1\
S e dabin (58800 53 A 9 Sau Hladne (Shuas g o saaldie (5lagS0 5500 (b Ll e sk 4 o
OS5 5alBT sl o Kas 0l (BAIS suiay L oS b sualitie (5510685 o (b lada 5 o 5o sl LIS
O3 D e il (5 Ko (5,80 «S ula L (V 10g Cfulg) s 550 slags SU (515 53 ol o0 guss ) suliinl b
TVBN (sla Ul : algh (6 a8 dauis .cucl sud 80y (pad3 5558 5V a5 0 Ity 5 f oo sad (5,1aeSs i
Lo 5l olie slagedla Glsie © ol (Kae 505l OleS Gley b (VL (La (Siiuses pon 5 29500

o o n Jladn 5 g o9 ead (5LIESS gy (9 58 e e (55500 alid

ol AS Lol A (s Kuile Metapenaeus affinis :suals (1851

3 s 09158 5 e (Olee sLos 5 Luoli i3 doudo
Sue S e yobo b A 558 oo slaslnl o O s e polie 3 (S Kae wile (Gl gy A
slag £ 31 < (Metapenaeus affinis) 5. e wi ot Ui Sae (Yoo ¥ GKan 5 sua) il o olea
Jils 4 Ol G ia 59 pa el 4 ol 5o olaS pge B 1 GBS Gy 5 53 Gl alals )



WA Jlo /Y opleuds Yo als / olis mlio sba jingh 4 puis

IRPIYS -SIRESPE W,

SO S 4 by e wl S Bl 4o 0 sie sles Lo Lle
- aeil& 15 Kue o s a5 50 Pseudomonas sla
oo YA 5 ol Sila a0 Vo gles Lo e sla
5 H2S s w5 slag iSL 4 bsase ol S0l
o8 ol,Kaa 5 o ,K s s s Enetrobacteriaceae
-8 548 (55See e slag 8L s sl aalllas Y4OY Jla
1S b sad S =y Crangon crangon (g
s Saly alasl Wl S (Bl aaju Vo g s slos Ho
s Pseudoalteromonas «  wuls las
V/o 5 yim sles 4o Llle slacs 3SL Psychrobacter
03 GlSea 5 Saabagl adbipe oS Ble 4as
ool wis (5 Kae OBl mae Jsbs Yo VE Yl
L) 35S el 55 A ) 9 sk (55l Al
5 pllulsin bug S 08 &y sld S
Pseudomonas « uls olis V447 Jla Lo ol,Kan
oo S bl slaKie ol Lol Jole fragi
Shewanella 5 sl 0 Lo sad (LIS
Gblie sl Kuo 5o Llle arwnlS 15 <ue putrefaciens
sl (SIUMTY 1CB) polo gy 5o st (5510655 (5 saene S
LLsyl 5 ooluls wae eds dallls ol 51 GSua
S5 O 5 e w5 Sae (AS ol Siiusan

052 500 WV (b Jlada 5 Lo sud (5,10

Lagdiyy 9 9l
YA Sl 5o S8 s (550 (Bl Gl oo
sale a5k Ol el e o a S VorEY e 5
LA gt 5 (5 5lasn e sd e (L g8
lataa b (555 /008) ¥ 4 ) oo 4 9 S
o8 @l sosls sBabedl & cesn o g
s S ST Hied (pliss O pole sl
GoSelul IS Jobs Gy bl o) s pupn
58K o dly) el s ol by was
L sas shie OF b loass 5 wad aladl (58 cnp

S oY g b Sie Hlad el ad gl

il oo e ol ge S0 5 pladl 5ut Wi oa slansn
Ko s a7 diel glaad @YU Llaie Juls 4 La S
“eo S il po ulis watiiie Jolao S 550 ue ol go
ady gl maa LB giie slge Slul & Wi
Ooean 5 K5) able aald 1 laanslS )l Sas
835 Olisel Sl o5 Sae uren LS n SI (Y- 0
o84S sud 555158 @by Y pane b sl wua
5 ge sasali 0305 S weald (slapeunilS,l Maal
OB 5 6 S) s (bos slalie slud & sals
29 oS (b Kue i€ malS K gbas (Y00 Y
L ooade € e B (She 5 Gy ssea) wre
Ol b pe 250See Sl il slame T 5 (Sull
9SS S (05108 Ll G Lase Bl U S
) Lo 53 (IS0 5 s oo (501650 Lo s 50 G
Sae sk Glal b8l o (pasShe il (RalS 4 (Jlads
prad galie 5 (9 Sue iy W0 S Sae 5,80k
obxnl ool .ol obys e gmns Lol Jale
(solagSs Lol (V rapls 55U Cpaia 4 (S 830
AS 5 oS LSS (Vs obkl Suos bl (Y
)y base b LLSH 5o a8 ol glas sl See
—salel Joallysins 5 al&ia a5) olSiws 5 (aliss
ook 4 sud w836 GL T (VAT sla) el (55l
G S sl psita slasslis Ses o susll Lank
Moraxella/ Pseudomonas  Aeromonas
L Flavobacterium Shewanella Acinetobacter
curaa (VAAL (G giaal) el ViDrionaceae sal gila
09 S il el (Sae (5SS (b Hu lag s Sae
Oley @ae L3 we 3 Gy L Sae (5lia s )l
It Lo oleSs 5 o 1SS iy ga 4 eB S
B0 (A0 dlada 5 i 09 (501aSS s e alad]
23 OlSan 5 ublsadb o Gl 5o a5l 8
S olule sue o lallbe YeNo Jl
calide slales Lo s,l0& L Penaeus notialis
arslE s Sus 4S Wl lis @l 5 wols alasl



¥\ Gilwd o (o 0dds (S5 Cawgy 345 o Sntaw (G950 (S poled (Siuwed bl 5 (5,8 0b Gde ez

Sh Al e S galese LosiSL Gioled sl
Ghso b g DT i8S el i€ b (555 52 23558
M oso VY o ol culy 5 oud suly il euly e
b ol o s wad Sl ol S Bl da e Vo sley
3s) w33 £ s 10g10(CFUNG (slie s La 3K o Last
(Y-

lbaandi 953538 sla ) 9iS

Lo JhE Gias 4 Ll G5 slash soSe)ll
s S Al oF 5 sael cuay sjliac ¢ gael i3
Ol sale sad a SN+ 50 (55080 o S e &) um
PH S o513l (g1os (V1 - 0 Guline s S 5 e 55) ask
Shie O il lae £0 L diia \ e 4 g 5l p S0
Metrohm) s PH slKiiua b (T PH (lse 5 saus (San
Ol Slisaes (855 3ok TBA Goaldi (Y- -+ o))lSen
V/o 5 shie O Sl e AV/0 Has3l L (Y1) g
Gsad oS Ve Jlpd f SasuKal Sl e
Jola mbe ) il s 0wt (g5:Se 5l sud )3 goa
S Soyna Sl s © € Ll ol il
daye Voo slos o 4RSS Ve o 4 g 8398wl
g:J;\.A O‘:)..M OA-A-:ZI S s :)‘ o Al sala J‘); J‘;QS:‘:‘L"“
o9 el OYA £ Jsb o Jeols Sose mlo
Cda sae ad goSeslal e 9385 il 8Ky
oeald Ol ol s G sl S, sh b s
3 1ss s Lhso L Jbe [a i K S L ok S
gS:d:u.uSy_,S L;LA&J; uJﬂ""“J:f: 9 (\d\/\W) U‘J\S.AA
b5l S e paes w58 b T 5 3 ga ge I
s> (205

osel Olisadils 31 L8V bu g s ol
ialy B J-@-J'-\-A‘).} dlﬁ\)d L)J"'q 9 ‘:\91“. bli:&l‘..\ LN

@25 02 5u0s p SV Olhae 4 Gl8las Al o Jlass
03 Ko Bad gaisdiuw (G50 p oSS € Lo sans) S
0 Sae cud) fo Jolid Loy 5o (5,106 (B, 90
st sles so Jlaas o (U Lo wolaS) (7
S 5,10 ol KBl

(S 58) oS Slao god slaslll
ESae a2l 5 i S (oliand K5
09 Loy 5o sl (5,1aSS gy G D e i
o3 9550 595 V1 @ue VUGV Al o slady,
RCLP IR

Lads gad (39,550 (3 903]

Vol (s sSae b S 5 L siSL Gisled 5 skie <
A4 sl bl o sad (55ea Gsad 5a 5l a S
3 o s ad L) wem /A a5, A L
soliioal JIsis slacd, wags @l o 5l S bslas
slalans o g S wiS (gl s lacd; Gl 51 ass S
5 A e S a8 soliiasl ) b 5 i 0 IS
buae o cualy s Ghso 0 LpoSL clS (gl o8, e
U8 2LSL LU Gislad sl (PCA) LT colS caly
oo el A cue @ Lacaly 5w suly i3S Lad g
@l S HlE oS Ble 4ans YV, LS
3550 VRBG =i baae anlyysSbg,ml (ijolad
<8 a5 Sl e Ko iS5 Gy b K518 soliil
sloo Ho el VY—EA sae w Laculy conly 5 o3 (355 @
ager «uiS laas 5 Soad 4S5 ol S Sla da 0 YV
i ual 65 (sl SSL (golalaa 5 Gisleds (5150 IRON
s oela VY cae 40 ol S ks 4a 50 Yo (sloy 5o SH2
olwlan 5 (oleds (gl Baird parker coiS lass
-l a0 YV slea s Gu S sS slilinl slacs sSL
sl MRSA =i baas 5 el YE cae 4 ol S
sloa Lo waal SESY (gl SL (olwlaa 5 olulis
5 oS soliinl el VY oae 45 ol S Siles daj0 Y-

Sk iolad LAl G sl S e o 5 e



WA Jlo /Y opleuds Yo als / olis mlio sba jingh 4 puis

oy als (2l YY

3 3Ll ¥ oY s 5 o S) wlly oo S50
Oo sla S L1 G slash lee (Y- Y o1San
Sy Ot LasSae 5 o o8 sad (OlSS Cugy
s olaane ol ghhls Jlads Lo sad (5,1us
G 0 ead (Ll (s 5Sue LI GO sladl Gl
Jlaan oo sud (LIS (5 6See B S Hlutae b
Goad a SV sl 500 a8 e Y olae a s
Ahia plgie € (VA GLKaa 5 S S) cun S
Obdl ea & o 5 Gy slash Jsd LB Gl
GOl sl Gloee dalllas ol Ho ol sud slgiduy
saias LS 4S 0 g Slae as 51 3 Gl La 4l Ha 5058
EF LR XV RERI KV IV SNV IR SORUIPENICL Y.
S Ll B3 ladh s IS b Jlaas
Oles b olaane (Sheunan Jlads 5 i Ho sad (5,106SS
Olse w308 (w3 4 M= VY 5 =214 ) (6,laeSs
Oled) g o9 sud (5olgSS (s 58ae Ha L1L8 GOl slasls
GsSae 5 (U8 G sladl olose =E/0VYx (g lueSs
Oloae =ANATx (5 lags ley) o Lo sl (5 e
Jso 8 Gabo il Gl 58 et 5 ol 4 (L1853 slasls
58 e b (55500 (L8l Ol Gl sladl A
Ol 5558 5V oS Jlads i oo sud (5l

) s
O3 D e wbe 55500 PH Gloae wlhuis ) Jaa
00 VU b Jlads 5 e Ls sad IS sy
wan 53 PH Glsae Gis 595 5 aas e GLis (5,laeSS
s s a S Ve 5o G300 a S Gl VA La dsa
Ou sl sSae 5a PH Gloae «solaeSS 555 VU ) u
VY oS5 @ Jlads 5 m oo sad ol sy
29 Sae BB Lol s K PH Gl s VA
aadllas opl o 4 (VAAY uhs) el /A8 dials
sl Sue PH Glsne o s PH ilio s gans 31 5YL
oo B Ui 5 oo ead oSS s Gon

Slaiae ook 4 PH olhe 4 545 5 5 @il (2als

Lo e Al Y L guis5hiel (ulile Sy 5 salin
Kas) 656 =Y slyen 4 (Yo o),Kaa 5 0bly) wod
S5 Sae) bl an =Y (pabol s 58 O
35 0Ll (658 gotkaels (s oS Wl 8 Sio) sk
J‘J.é‘ L yd R J:Q‘A.; 4S C'__u.u‘ (.;.‘Lo:) I ‘.)A.A.:b
0,8 bl b ¥ u LA gad owss i) se
Slel 3aIlT
I3 s b dala slassls gobel alasy 43as
Jalaly 3ad liie 4 .08l alasl SPSS 16
5 bt slagile)l 5 sual cuws & o pulis
S ealaiad U Lasaly fags Jbo s JAS 5 s (90500
S bl w3a3 SIS smank SIS sal S oy ge)]
los S sulitn) Bulad WalS ok LIE o 484k
Jlaal mhas 5o (Sl el 3 L Sk wwlis
&JJGJ‘A@QGL&ﬁ&AMﬁG&&‘# Al soldi)e /-0
S e b ool e —t G e 3T 5 Jlads
L ebeasds$os slagadls Gn (Suwes bLS)
5 Oseon (Stewsad 3 s slajliel b lag St
it soliiel g S0 56T

G g il
i 5 58ue Ll GO sladl e Slomis Y Joaa
b Jlaas 5 Lo sad (LIS Sgy G D
Oloae sio 95 o9 -aas e HLad (5,1aeSS 55 VT
p X e VoY L g daa Hu L8 G sladl
oled ol boags €sad a8 Ver s G5u0R8
olass o 58 Lo L8 GOl Gl Gl (sl
6 o SL o saaline Jlady 5 f Ho sud (,luSS
P. Enterobacteriaceae .Aeromonas spp
s Shewanella putrifaciens phosphoreum
55 4 was Gasl Jiie 555 Jaass 4,08 Vibrio spp

slagnel € st i€ S0 el waal 5 (el Jiie

! Kolmogorov-smirnov-



Y d)Lu.b).w leo oS LSS Cwgs ).4).») .L&.w d;:.a L?LS ual? M/“ . ]oL.:)] 9 d)lf.bl.o [WIRVI 3

el S5 ok Oloee (Y 0V pdles) cosl S yame
dob oo dlaan 5 f o sa—d (5,10eS slad sab
Sl S5 505k a8 a g Slae wa ) SIS (510K
Sian Jla 2 5 fu s sa—d ()l & (5 Sus
29 (202 Ol ool (ol Gl b Hlu fae
s 5 os sad LIS o i G slaSes
il oo 0Ll Brme o Slase lude JSlaa
el eald ) Sys b pea s Gl
sa (5,lagSS g G s Sae AS L) 6l
il ol Lo yew 59

bes (56800 15T Coa (slaseal Glone Bl ads V Jun
b Jlate o fm o sad (olSS Csy G 58 e
Olose s B, o3 aas e OLEs (LIS 5, V1
Sl g i o+ /Y L gl dan o o3 T o slanal
laaacl (aul5d) (ol Gloy Gaaldl b o aal
Jadn 5 i oo sad LSS Hlas oo 58 Lo a3l Coa
O slasSae W1 Cop slassd lhae ud sualie
Snsy Gat slaSee 5o Lo sad IS s
s ol pre ol gl Jlads Lo sud s, laS
o9 sud (5, 5 Sae AT Con slamand Gl
Jlasn oo sud (5510655 (55500 Bl 1S Hla e b 4
5 o0 sad 6,S 56K WD oa el oy
ST=10YY) (1S Lol b Dla fine (Siausan Jlady
Aol (s =/ VVY

Aol 85 uls 4 ol (K PH (ral€ a3l
9 SV ) sl sSh annl plie G2k 5 SasY
655 Crosssl coa3 sk 5 (M et olid ghlala,
OolKas 5 s2l55l8) wal ()l b (ATP) laws
OV S OV RVLSEA PR RO R I o o IR I R
el Jiie 55 Skl wiile oLl SLS 5 paa3
-6 5SL oy Sl 5l slap BT cullad (b 5o sud w5
>eiSaliS) uls s (ale S s S 555 sl
gy 0o slaSie PH olhae (Y008 ollKaa
SIS sy G slasSae 5 Lo sad (551K
s Vieira .wss sualie Sl Jdae oglss Jlads Ho sud
29 PH e 4 wu S saalie VA4 Jla Hu o)l Kk
sad 6,luSs s Sue PH 00 VA 5 V/E o PLargus
IS Oled b solaine (Siwan Jlaas 5 5 o9
Neot Yl o ol 5 S, sladlas Gubs oyl
Macrobranchium s v/¢¢ 5 VAY o PH e
sadie 55 Ve 6l o 50 b rosenbergii

!
S SSse il S5 500 55 Glore @IS Y Jsan
N Y X R XV RERIRV.S SOV TR RVIL T SYSTE v
Olome Shs 555 o9 aas e LS (55lagSS 55,V (b
p Sk /0 e gad 4ot Ko Wyl K55k 58
Olrea g ed a R oS 5 wnandl il
G988 S b (58500 59 el S5 3L s
B Gupes 5 GRalD80 A 555 B g 5o el (5580 o
Soosiobas Olose il (alS (55laeSs 8508 sl
80k (5,15 gy 58 S e s (5550 3 sl
Mg @l g lag S a5 e BIG e 2 0
Js58 8 olpee SiSlan oS s ol iy ol oLozs
wanio) (oale Cslae =l S (gl il S gL oS
p Sk 0 (F oo sud (oIS L 5 sud (I A
AL S e ool 6 pa 0 SHLS 5 waall ol
JolE pa G a SIS 5o waantl Glle o S L



WA Jlo /Y opleuds Yo als / olis mlio sba jingh 4 puis

g ls (2l Y

Jads g o 9 ok s1ugSs Metapenaeus affinis oudi 5 S gy 9Sue (loasidi 90 5u8 (o yioljls byl -\ Jgua
Table 1- Evaluation of physicochemical parameters of peeled shrimp Metapenaeus affinis stored at ice and
refrigerator

Days of 0 4 8 12 16 r
storage
TVBN (mg N/ Ice 6.53+0.464°  9.80+0.804° 16.80+1.614°  15.40+0.80"°  26.60+1.614%  0.690"
100g muscle)

Refrigerator ~ 6.53+0.464°  16.10+0.40A%  26.60+2.23 29.90+0.284%  40.60+12.12¢ 0.712"

Aab

pH Ice 7.69+0.00%°  6.26+0.024 6.18+0.00%° 7.33+0.24%2 7.63+0.134 0.197

Refrigerator ~ 7.69+0.00%°  6.26:+0.05" 6.310.107° 7.38+0.2322 7.80+0.234 0.271
TBARS (mg Ice 0.50£0.25%°  0.31+0.007° 1.36+0.33%2 0.26+0.06° 0.450.014° 0.042
MDA/ kg
muscle)

Refrigerator ~ 0.50+0.25%%  0.23+0.00/% 0.66+0.244 0.26+0.1442 0.58+0.03"2 0.097
FFA (% oleic Ice 0.62+0.04%°  1.30+0.06" 1.71+0.1742 1.54+0.3242 1.33+0.124 0.523"
acid)

Refrigerator  0.62+0.04"¢  0.75+0.12A¢ 0.90£0.042¢  2.50+0.66"% 3.45+0.93” 0.777"

The different capital letters in same columns within the same storage time indicate the significant differences (P<0.05).

The different small letters in same rows within the same treatment indicate the significant differences (P<0.05).

“indicates a significant correlation (P<0.05).
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Table 2- Evaluation of microbial counts of peeled shrimp Metapenaeus affinis stored at ice and refrigerator

Days of storage 0 4 8 12 16 r
Mesophilic bacteria Ice 4.27+0.01%¢  5.03+0.02Ad 6.07+0.02A¢ 7.26+0.01 40 7.62+0.0042 0.990"
Refrigerator ~ 4.27+0.017¢  5.89+0.03 A1 7.27+0.014¢ 8.14+0.01 40 8.22+0.0142 0.957"
Psychrophilic bacteria Ice 5.29+0.03A°  5.64+0.32A¢ 6.45+0.08 A0 6.90+0.02 A% 7.20+0.0142 0.947"
Refrigerator ~ 5.29+0.03A9  6.44+0.09 ¢ 7.47+0.08 20 8.32+0.114a 8.44+0.0942 0.966"
Enterobacteriaceae Ice 3.25+0.13A°  4,59+0.04 A¢ 5.29+0.134° 6.20+0.014a0 6.75+0.04 A2 0.983"
Refrigerator ~ 3.25+0.13%¢  5.23+0.01¢ 6.65+0.05A¢ 7.25+0.137 8.95+0.02 A2 0.985"
Staphulococcus Ice 3.86+0.03%¢  4.47+0.08Ad 5.42+0.094¢ 6.25+0.1340 6.69+0.04 A2 0.985"
Refrigerator ~ 3.86+0.03%¢  5.06+0.02A 5.98+0.02A¢ 6.58+0.06"° 6.85+0.0342 0.987"
H2S producing bacteria  Ice 0.00+0.00A4  4.07+0.024¢ 5.25+0.01 A 6.08+0.10%2 6.08+0.02 42 0.882"
Refrigerator ~ 0.00+0.00”¢  4.14+0.017¢ 5.45+0.08 ¢ 6.85+0.0340 7.70+0.04 A2 0.947"

The different capital letters in same columns within the same storage time indicate the significant differences (P<0.05).

The different small letters in same rows within the same treatment indicate the significant differences (P<0.05).

*indicates a significant correlation (P<0.05).

3- Shewanella spp.
4- Flavobacterium spp.

1. Pseudomonas spp.
2- Alteromonas spp.
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Table 3- Sensory evaluation of peeled shrimp Metapenaeus affinis stored at ice and refrigerator

0 4

8 12 16

Ice 1.00+0.004°  1.33+0.33A%
Refrigerator ~ 1.00+0.004°  1.66+0.33 A%

1.66+0.334%  2.33+0.334 2.33+0.33%
2.33£0.667%  2.66+0.337%  3.00+0.00%

The different capital letters in same columns within the same storage time indicate the significant differences (P<0.05).
The different small letters in same rows within the same treatment indicate the significant differences (P<0.05).
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Table 4- Principal Component Analysis (PCA) of the study quality parameters of peeled shrimp Metapenaeus
affinis stored at ice

Time of storage Factorl  Factor2  Factor (%) Total (%) Cumulative
variance
Time of storage 0.979 -0.042 1 69.066 69.066
2 16.109 85.176
Chemical analysis TVBN 0.806 0.026
pH 0.145 -0.895
TBA -0.053 0.709
FFA 0.581 0.714
Microbiological Mesophilic 0.994 -0.040
analysis bacteria
Psychrophilic 0.956 0.000
bacteria
Enterobacteriac  0.980 0.067
eae
Staphulococcus  0.985 -0.024
H>S producing 0.913 0.326
bacteria
Sensory analysis 0.815 -0.062
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Table 5- Principal Component Analysis (PCA) of the study quality parameters of peeled shrimp Metapenaeus
affinis stored at refrigerator

Time of storage Factor1 Factor2 Factor Factor (%) Total (%) Cumulative
3 variance
Time of storage 0.963 0.251 0.059 1 70.947 70.948
2 12.120 83.068
3 9.210 92.278
Chemical analysis TVBN 0.805 0.107 0.323
pH 0.024 0.977 0.048
TBA 0.045 -0.003 0.964
FFA 0.676 0.555 -0.229
Microbiological Mesophilic 0.991 0.019 0.007
analysis bacteria
Psychrophilic 0.984 0.068 0.000
bacteria
Enterobacteriaceae  0.978 0.115 0.083
Staphulococcus 0.995 0.037 0.011
H-S producing 0.993 -0.041 -0.038
bacteria
Sensory analysis 0.831 0.123 -0.041
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Introduction: Shrimp is one of the popular seafood consumed in the Iran. In Abadan (West Iran),
Metapenaeus affinis, called as king prawn, are caught from marine water (Persian Gulf), processed
and sold in the local market or exported. There is a reduction quality due to microbiological and
enzymes activities during postmortem storage, which result in undesired odors and off-flavors over
time, causing ultimate rejection by the consumer and making shrimp unfit for consumption. Specific
spoilage organisms, a few members of the microbial community of freshly caught or processed
seafood, produce various volatile compounds such as trimethylamine (TMA) and total volatile
nitrogen bases (TVB-N), which could function as indicators of spoilage. Physicochemical indexes
(pH, trimethylamine (TMA), total volatile nitrogen bases (TVB-N) and thiobarbitoric acid reactive
substances (TBARS) are used to evaluate the freshness of fishery products. White shrimp
(Metapenaeus affinis) is a warm-water speciesnative to the eastern Pacific coast from the Gulf of
California, Mexico tonorthern Peru. The world aquaculture production of white shrimp was about 4.2
million tonnes with a global market value of USD24.4 billion in 2016. Currently, Pacific white shrimp
is themost important species economically, and it is accounted for about 70%of the total shrimp
production in the world due to its high nutrient content of amino acids, peptides, polyunsaturated fatty
acids, and other useful substances. However, because shrimp is subject to natural contamination by
many bacterial species and contain a large amount of non-protein nitrogenous compounds and
autolytic enzymes, it is highly perishable and its post-mortem changes occur rapidly, which result in
an obvious off-taste and soft texture. In general, sea-food microbiota originates from the skin or
intestines of the processed objects, and contamination occurs during the successive steps of food
processing. Shrimp spoilage is attributed mainly to the uncontrolled growth and subsequent various
metabolic activities of microbiota. It is commonly assumed that only specific spoilage organisms
(SSO) participate in the spoilage process, and they produce metabolites that result in off-odors and
off-flavors. The identification of SSO that are responsible for spoilage re-quires sensory,
microbiological and chemical studies. The growth of SSO results in the breakdown of
macromolecules in shrimp, which causes the tissue of shrimp to lose its elasticity and produce off-
odors. The modification of microbiota would lead to the change in pattern andprocess of spoilage in
shrimp. Therefore, the aim of the present assay is to investigate of different temperatures (ice and
refrigerator) on peeled shrimp Metapenaeus affinis.

Material and methods: Freshly caught shrimp Metapenaeus affinis were collected from the Persian
Gulf in Khozestan (south Iran). The average weight of shrimp was 15.26+0.05 g per shrimp.
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Immediately after collection, samples were cooled with ice and transported to the Department of
Marine Natural Resources, Khorramshahr University of Marine Science and Technology within 1h.
The ratio of shrimp to ice was 1:3 (w/w). Upon arrival, shrimp were peeled and washed in cold water.
After draining, shrimp weighing approximately 200 g were packed in a zip bag and were stored at ice
and refrigerator. Shrimp samples were kept in ice in a plastic container with drain holes. Shrimp were
re-iced daily to maintain the same ratio. All samples were taken for microbiological,
physicochemical, and sensory analyses every 4 days for up to 16 days. Average were compared
through an Analysis of Variance (ANOVA) and effects were considered significant (by Duncan’s
test) when p-value <0.05. Pearson correlation analysis with 95% of confidence interval was used to
determine the relationship between time of iced storage and quality parameters.

Results and discussion: Variations in physicochemical index were observed throughout the storage
period. Sensory analysis attributes exhibited significant variations and correlations close 0.800 with
time storage, which is a showing of the shrimps” loss of freshness. A regression analysis using the
acceptability limit mesophilic counts (7 log cfu/g) yielded a shelf life for white shrimp stored on ice
and refrigerator of 7 and 4 days respectively.

Conclusion: The TVBN, microbiological and sensory analysis displayed very strong correlations
with storage time, and they may be considered suitable indicators for evaluating white shrimp
spoilage stored on ice and refrigerator.

Keywords: Metapenaeus affinis, Shelf life, Quality properties, Chilling



