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The comparison of quality changes in frozen whole and gutted silver carp (Hypophthalmichthys molitrix) and
determination of their shelf life during storage at -18°¢

By: B. Shabanpour, Prof. Faculty Member of Gorgan University of Agricultural Sciences & Natural Resource, A.
Shabani, Prof. Faculty Member of Gorgan University of Agricultural Sciences & Natural Resource, P. Pourashouri,
Msc Student of Fishery, Gorgan University of Agricultural Sciences & Natural Resource

In this study,the effect of filleting and freezing of the produced fillets in comparison with freezing of whole fish in 6
month storage at -18 °© were pondered with measuring of some chemical spoilage index e.g. peroxides value , FFA
TVN, TBA, lipid and sensory valuation. The results showed that FFA, peroxide value, TBA and TVN increased in six
month storage of frozen whole fish and fillet. At result of oxidation and hydrolysis of lipids, the amount of utilitarian
of products decreased. Comparison between frozen whole fish and fillet during different months, especially during
the last month showed that peroxide value of fillets was 14.59 peqg™ lipid, that was 2.24 fold of whole fish and TVN
1.16 fold were higher than whole fish. There was no significant different between lipids of this to type of products.
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Totally attention to the results showed that for long time storage of silver carp, whole fish is better from fillet.

doddio

Hypophthalmichthys molitrix _le oL Sbgis ale
2 a8 ol il o o Of lals 51 g Cyprinidea oolgils |
slo 455 (10°-¥0) (ol ao s ()9 slo il ;5 plyi b9
At (AL slo (S 5 eale (nl (V) w80 (o0 JSS ) (259
Omb gol g ase o8 (D138 03, sl eoliiul s 4 g, ol jlees,S
Lojl S 4 Vgama g b (o0 0)9,— 3L Hlade 4 (A 0,2
4 g le Gl Sk sy (o0 P 4 oad alS Ly JalS et
L) Coil uilin shons o] (84008 aral elBind o8 3 L

2olie g gl jué wiz 02 ol Gog Lo b oale o byT
25 e g el 08 sl crge CilaSTy  (slo JoShe (5oL
@ ol 5,Fak loj Se p aS 00,5 co ailB0 s 0 (5l b o
(V1) 398 co o] Had oligS g g 009 igo s

b 2byo slalie al e (ol Lol 2l slo Jlow 10 505 (g5
S8 clis oy 8, 3 K ) e azily a5 VU cls
g slow ald slazdl g 0,5 ald (loale (Sl adye
% Olg—e 4 sbozmil (s 0SS slo (g e )0 97 w3b (o
() el oo (Byne (ol ps SV game 6,45 s sl 3,
S b Ll dLes o3l aig gos 0 iiles g0l j sLng3STs
2 sole )8 uile ploj Sy (550K 5 (551 ot oo Lo g,
aBgia b 6,551 0 slezsil Joe (b ;5 (VV) i jige (o )0t (b
leord 5 or3l Glo Cllad Gy D09 dz sz L g oo
Cdl (g ot slezl a1y b o Jlo e 4y J9 . (VF) Wb oo ialS
G (855 52 8 later Slalllan (VF) 555 o sl e 5 CopieS
Sloslawl . (VF VD) cul oais plmil ylo> o )0 dozis (2le
0355 &7 wsibe aled aile slonil 51 L3 (551 Jae it o 2
Doy (G Al 9 (59938 Slge l eolaiul ¢ gy g 5l colaiul ¢ cale
&5 818 s Bt o il sl A ks il e




NN NESPPRES > Ol lojl
Sloolitul b 65 ojlailole £ b o alisis (slo Lo (s NS 3429 ,p;bleil_nUafdo!)éljl,ﬁA}lrooL_&!uﬂ pl=l gl
b )loss Slae (Kl anslie 5 ad (5,5 o5lail a8 )b G il lg 5G] 3l Jol> b g o solitul wog LT o] ol i 3 Sigisd ole g5
A_M.iLE.a..x_:.pdelQSsb‘_glmbaxqoy)"l&.gfqol_nfrb)o W 5 KD 44, 0 50 st ald g olS oabe cotS 51 il L)

o ooz T-test o905 SIS & b jlas (551 Joe i1 ko (F) wog 2l 5 90 o, Jolis b3l 0,90 slo ezl 0l gan
b s 300 B mhans )0 o e NS gz pas b 0g>g L FOWERLI- I SR A N
> CetnS 0 5Ll
W gt CoaS Y Ll
S35 ot 3d st Slaeatls (58 ol Jolor gl sl ke 1) 3hend
.wlouﬁoaladm\'g\ij)od.l.:.é5&}alfgfl.é9:.:.ésau)aw.> Brae pB e e Lol

oo )30 & (5l ole £ (b 50 Slgid oud alid g Jol (alo 55 (10 Jloi| rdanw) (58515 yg0 3 ol gl ol pod & 0y Slud sl as Ll # polio —) Jgu

JolS Slgisd alo o alud SLigid alo
sl
TL FFA PV TBA TVN TL FFA PV TBA TVN
(so) yloj

vre 1 e | g NS AITS vy e 1 e a0 ’
o o oo Foem | e e | e oy, ey Lo 1

me e ~ Ac Abc 4 I . Ac Ake 1 Ac -

dhitaome b ooy baive L aer L ey

o8 0/10%) /A1) oy ) omm | ey ey |

Ac - Aab Ac Ad Ac | Ac

~ g B : iy

" YIAY ey | ary g

I IA) CIAT) ) e b oenm

vivs Iy wise | g
I8 ons) er5v | el

Aabc

(et 1) 1,55 dow (yaSilee
29S|y 00 PV el 0,558 30 adall (iallo 0,5 lae o 33 snasl G 590 g TBA cciligf 5 1ov 50 P55 o s 518 Wil S 5 TVN ¢ ol jlass | sese
00 o> g S5 oy TL (Sl ..\.:—u|..\.o,.>wﬂa|j-|'«_.-)>' s wwl FFA (o )> 250 10 o5 (Vg (ST o o>

bl (o0 gl (b )0 1o (Sme IMiST S92 g 0uiad (LIS (ygiw yb 53 .@DC S5 By y
Al (o0 alid g Jol5 o lowd 93 [y 10 (e BB 3929 cuidd ol w2, ;9. ABC S5y Gy >




(ANY)aidls

Gl o 5 085 (o0 (53 o) (oale azmale ;3 S e 5l
0L FFA (5,5 o5luil 5, cpl 5LYY) 00,5 0 dezmie il cudS
2l s 2l o2 » Sgd la @l 50 Gl Gl (ol
610055 5l ole 90 50 3 jlous 98 Cyar dunlie (0) Sl ] (slo 0341,
ol lade ol i lale plw o) (5 ol Sglas (Vb (sl ol o)
aslllas )0 a5 5g (60 Sllowss slyls ()l wow (b o el i
dgyed J,S j0 Lo (0g cwlio 3l 3L Ty cde lpsloisls dg>g
L ald) Jyame 55 o) Sla 53, 2 alllae 5 (10) 38,5 e s r2
Oizmed (M) olgs > p FFA LSis 1o o) e Oglis (oS ale
Iy sl gulis 35 g9l (sl ald g JolS olo s  ctoliioo anlllae
O0) ols plas

(6485 o 53 5d ol Y5 5] 2 | (o2 o]
Dol oels g Sl tuli8l cogllasl pabs g g oloml s 45 aiils o
oS g 0us JSKis el Sz dnSTp dae (YY) 05d o0 olie
Al o olud g gaus anwgi (Sl o3l 4y Cod deie slo digel
S sk & Jolo s Gl (V1) a3l (o0 dezmie Lol (5 )laeSS
S (6 s deaS Ty e b alid (e ole) (6,095 15T olo o
25 oS 30 ST W19 (ST oo VE/IBA) wisls oylis oS colo 4y
oS onlts 355 Sl 555 3 e anllne 5 258 (i 2
Uil38l pgus ole ;o JolS cale jlass 9uSTy lade (A) 090 JolS ol
LT 5 el ool 51 Jolo gl 9 (2l iz 2e8ls 255 6
i ole ;0 95 LT o5 (sl diges .o samlia (A) J,Slo g (V*) 555
sl 1) oSl ax g8 BB ialidl ol 5 le a0 VA jo (6,l0eSS
O sl plas rals 6l VY ol b Q_I o g

5321 My 51 hen ¥ 5l 3l (5ale 35 zaSTys e
aS (1 O)auS 55low 0 lali ol sale jo g ail oy> p,FslS 5o
JBas oSty Ql},aJaUGmu)ooq_a] Gty S b
SIS sl ole ¥ 55 3 salo alss o) ol 455y Ll 33y o1y
610X 59, YA b as 0,5 o Ll ald 4y cod JolS ole (090 slin
sl 09 stz P 9hS 55 OiemST Wl ST oo AIY s ST
aS oogy ald ags b o SLgid ale Cang (g5lulis cle 4 Yo
anld b oo el Odlac 5l 655,50 mhaw a5 0d ali e (pl 4y e
OO E PR e P FAPUL PR FPY CEIWO SR BRJUC g PV SR B 51
horse ! J,Sk g Scomber scombrus J S ;Lale 5, -
(A Y) 5,ls cillae mackerel

ST deinyS SlaeS 5 1ol b (o2 Ose—lienST g oty
4 .oo)f,_,’_o&_s_..;))._.TBA 0l (65 o5l L &S ((V0) 09— o
oo iyl e 99 8 30 el Cway TBA jolis yol> aslllas
S ghylo by als g lagSS 3T ols jo o als (6 ,)lgSs (b ,o 5l
sl glle o) § Lie +/+ BF) Wy JelS —ale 5l 5,5YL TBA

SIS Sae (b s ald g el SLgd ale 15 (02 e Sl
Slowi 90 51 S5y 50 polae ol cldls wo o /P B YIYE o ol aals
99 O dunlie Lol i ils lo cre Sgls by ole cam 10 by Jsb o
Bg o (g pgesole o oS Lo

Doz & IS (b )0 et 59 58 )0 (pz (Seidg e ol
95,0 30 5, slo ole (b 0 FFA e 0 5 soal i dezeie
L as wsls olis alsole;] aS (g7 @y ols oL o g gl Lo
i3l e0,91,8 €45 90 1o W FFA I o (5 B aile jloj wae a5l
o3 55 plaie JS8 & a5’ oale )3 Dl (pl g, 4z STl (e
Olyae a5 ol i ole als 5 JolS' ale FFA 50 aslio o i
O JolS ople 10 (5l ime g2 4 (5,005 3 sla oo o FFA
35856 (nl R WY (e cnl it olo o g 0 il (oo (ole alS |
g als

SBgd plale (o)l plian ;o (gaalinnsT a9l 5 adsl sLnd
3925 5 kel (sl ool I ol> ol o sasl e ald g JulS & 90 4
o oas ol Llas® B ) sbdole jo ) L g0 (o o giee Dol
YL aiog o STy 51 6 5V polie gl Jol> sla aldole 4w
YWY Glime ds o yi g o ald 1o il g ooy ole )0 aST )y ]300
15ga jolie ool 095 styz TS 55 5emaST Wl (ST oloa VEIDA
Aidgs JelS oale 10 00l (5,5 ojlail ply g0

S ber e I8 stne olis 3¢5 gl ole 3 lg5 ald TBA
2 gl a5l jasls cpl poliae ol oLis JolS ale TBA
ol plas s goe Sglay ey o o jlews g0 y»

i 5y sl ole o o ald 13 Sl IS e (5528 o3l
St g als gl LS ol TVN glica b 1) (gl  pima ciglis
Ol po—w ooy . Xi0gs 418 O3l (6 i polie gllo L a Ldo)ls s
a1 SV 8 ea YPINY ayio 3 g M il ald
S TVN ke o yiias sl b ald 55 0 i olo 5o waisls Lzs |,
Aidgs CudigS 8,5 Ve v 00,8 Lo VATV sg0>

aS ol s (ad g JolS Sbigid ale) boylos —w b))
ooy Sl 2815 ol il b 03,515 55 39 8 Coplnn €55, ey
Solysin o 5 Sl olatiNogs e, CoshsS em ot e i
1l 2815 (5l ginn S 4y Sl g 5155, 5 5 golo 4L
2l Gl (Jg 092 )10y (295 b awgie CodS il ob joim ax
Sl 2s> CuksS 9> )3 9 g 7S s Jl5 ale 550 0 clS
D¢ onile

S35 Azl g S

csts ilnen Lol g SBcond (el lo losin colgala o nm s

(g oo yo Loa3) ol loid Jlad 90 ym 1) (5 loline Sglas ol S
39 0nl 2 )l (e gl 92 pas pga )3 5 (plie mls
ol g ald asllas )0 pimen (V0) ol Cdy 69—2‘3] ole yo jles
ST 3 8 sre Oglis 55 (Scomber scombrus) Sl |8
3o 1) Hlolse glas 0925 pas ladore aii canl i Jlad 90 (ol o
obale i 638 by Sl 5l (U Jpaze £5 5 55l oo (b




oolaiwl 990 2ubeo
1- Depeche, J., Billard, R., 1994. Embryology in fish a review.

Society France Ichthyology, Paris, 123 pp.

2- De, J.F., Solbe, L.G., Shurben, D.G., 1989. Toxicity of ammonia
to early life stages of rainbow trout (Salmo gairdneri). Water
Research, 23:127-129.

3- Harwize, W. (2004). Official methods of analysis of AOAC
international, 17th edition, Maryland, USA, 4200 pp.

4- Poxton, M.G., 1991. Incubation of salmon eggs and rearing of
alevins: Natural temperature fluctuations and their influence on
hatchery requirement. Aquaculture Engineering, 1:31-35.

5- Rahaman, E., Donell, M., Pilley, C.M., 1996. Excretion and
distribution of ammonia and the influence of boundary layer
acidification in embryonic Rainbow trout (Oncorhynchus mykiss).
The Journal of Experimental Biology, 199:2713-2723.

6- Shingles, A., McKenzie, D.J.,, Taylor, E.w., Butler, P.J.,
Cerandini, S., 2001. Effects of sublethal ammonia exposure on
swimming performance in rainbow trout (Oncorhynchus mykiss).
The Journal of Experimental Biology, 204:2691-2698.

7- Till, L., Ferling, H., Maike, G., Rolf, N., Rita, T., 2003.
Development and subcellular effects of chronic exposure to sub-
lethal concentration of ammonia in brown trout (Sa/mo trutta fario)
early life stages. Aquatic Toxicology, 65:39-54.

8- Tripathi, R.D., 1989. Methods of Analysis. Wiley Eastern
Limited, New Delhi, 244 pp.

9- Wicks, B.J., Joensen, R., Tang, Q., Randall, D.J., 2002.
Swimming and ammonia toxicity in salmonids: The effect of sub
lethal ammonia exposure on the swimming performance of coho
salmon and the acute toxicity of ammonia in swimming and resting
rainbow trout. Aquatic Toxicology, 59:55-69.

10- Wright, P.A., Fyhan, H.J.,, 2001. Ontogeny of nitrogen
metabolism and excretion. Fish Physiology, 20:189-200.

11- Wicotra, A., Ornella, S., 1989. Some -characteristics of
mitochondrial monoamine oxidase activity in eggs of carp
(Cyprinus carpio) and rainbow trout (Salmo gairdneri). Comparative
Biochemestry and Physiology, 92:401-404.

R J55le 5 (10) s3] o 5 s st gl (2l p S5k
A 4 wlS pyle> oo 5l o TBA e pol> aslllas ;o .0l cwy
e ;5 09290 Sl 5 b asall gl STy @y 1) alS ol (lains
ONaes oo o oljT aiel (slaaul Oy auile

oS S8l gy 2D Slsie 4 )8 SIS e (65 05l
Sbgis ale ald TVN (50 (YF) 0,5 )18 oolatwl 5,50 ilgi oo
d Glee o 09 it JolS (oalo Sl (510 (e g2 4 s ol 50
ol o g i ok gl alo, o g0 Ll SL St E abs o onls
Wb oA ol 5l enys p—id g pe—w ole )0 32 4 ()l s
ol 4 Jate qu"’ ] A )0 99,95 (oo o LSl 0,5 alid
Giogs iz 5T 51 el M S 03 eS o 1,3 gslal2pgs by Ll o
b 03,91, 5l 4w cpl o Wl (g0 Dl i plsw 9 Seilgiigp Sl i
(V) 09l &y

obole coiS e lo (a3lh (S Gl 4 e S5
£ Job o yol> aslllas 10 .(F) c—wl oo laic (5,004 0y90 (b o
5T sl ole o o Al Lol ot i lS a5 90 0 CoriS 1 (6,ag S ol
ol gy o395 J S ety S 6,5 ol i 3 5 1045
A 235 ovalin 55 JSle JolS' (solo g 4l (59, » axlllas ;0 aliwe

2 sie Pl (oSS a3 pue adlllas (pl @lS Gubo p (SIS yeb &
S o ] B g S ol i o b meimc kg
650855 b Lol 5 58,5 asl |y alt e ool slitis (gl aalllane 5 (Y +)
CodeS 1) (610 (ime ;5| (oS S g, VA (b La (592l
A0 Hlis sazme slo (59l

JON O TN, QO SO [/ SR | A I DY I
el 00l )Lid Sazeie Oy 4y (5l b o 1) ()0 g jdg 0
lerdisn o e li ble (o) 058 (o) g (Ble CodS alS
ol eel oy s 0305 gy o> b)) s FFAPV.TBA)
bl g0 ole iz (b yd ol (IS g CutS p Jgaze g95 il oatms
a1 45 e JalS” ole by dgliie 15 o ald oS (5, 0b 4y
lga o 20 )o;:.ﬁqlcqmdlgooy;u;_m(PV‘TBA)
de DY game 5,Baile Sz (6 it oloy aw T .cwl s ol 009
L sy iy D5 )3 gty Ay aile gl B, 5l ool cul L
55,5 oo Sl o ylanST T 5l ool g aibly s Hhus!

b (S)9b
2- Peroyide Value
4- Total Volutile Nitrogen

1-Free Fatly Acid
3- Throbarbiturie Acid
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