Iranian Food Science and Technology

Research Journal \ @x
o 4

Vol. 11, No. 4, Oct- Nov 2015, p. 485-495 s e !

Olpl @18d gluo g pole Gleedrgsy 4 pid

LA FAB-FAD .o ITAF LT — o oF oLy ) als

Hypopthalmichthys molitrix SG g3 b 5l edd W g b, glde 55,0 o))l

*Y . - . \ . 5
oy sim 1,85 - 5 A LD,
A\ VAVIVAY SIS IFYS 'Ci)l:

VWAYT /1y eyl

LRVCES

L35y o3y 5 St (3o ol Ban 3550 155 o3l Jotone (5o 55350 o] st 3 85 el g ale st
5lwodlal 31 s ol 039 yuts dunid (lodygl 3 ygmw Y g0,8 45 ol 3l edlil s Hypophthalmichthys molitrix Slgud  ale SeowdgS Lo
7D Szl a1 g e ol agle 5 i gl 005 b SansdlsS )los sl piig 9 gt Sad Ol b o &2 (olo (oo 4
9 Sl 2 B ) SlaS 5 a5l (le yiy g (gn yred 0dd Ey2 CubgS 0y o3l Sy 1 525 908 b silulix 4
pLonl gl 28 )5 1,8 el 2)50 (s ySL (S oo ) 95Se 9 (8 ) g90ome 5 STy 235) oS slojial)ly g (28l
CbeS ) gy g pawSB gy ¢ 0y duopd (1wl &S 2l LS gl .ab edliiwl olie dlge 3BT 5 kil (gladdsy 1 a5 e (sl yiol )l
Lo SV LMY SANE G55 4 o adis SeonwMoS )l g ;> VA0 ¢ /AN JVAFY JY VY (55 4 Sbgid ale ok &y
whb iy alo y i Jgoyd oy Cowl o9 AVINY VI XSS JXNEYN SXYNY (55 & ods 3o alo iy )3 9 ZVS/FY
meqo/kg MV/YY mg/100 SLsgnd alo o Fyo cudoS ;5 1wSly Slpis 9 JUg pligp Olpds (pSoko ol Cowdsy puigp LYY/YS
dwle O/YA meqo/kg « N0/ -¥YmE/100 55 4 ole puiy o Y/50 meqo/kg AY/EY mE/100 s Ladss SeowdboS o gy MDY
LS (Sl ol Jgae 13 g 039 FSg) 039100 53 o ST ol o 5l (LS (o) 2 2)90 (slaeigas SIS )3 e 8L S (5 )led 0
oles g Pl ooty g ddly (St Ol dy g oo 5955 93 4 6918 (o ) oS Sl Sy (o 31 (32 53) ol il
o=l s S PLS )| oly S Lioguas (oSS clilol plsl b 2y anlgs 5, l5lsl d> )3 55 29)5se b aball 3L Sy (559l Jos
Sg0d (b yme p3ye & (M e 03,918 (im0, sl (e g9l B SR 1 (il 03518 plsin lyiee |y Jgeasme

Saon M8yl sl « Sbgid alo ¢ (alo olie (35)] 5 5ysl% 1 g0l S0y

5 0352 Jsbre (23 (S sl 53 (ool 5 olsegls
hple S ougn 3| 2 V0T g aih ol g o8
(Sikorski, et al., 1994, Friedman, ef al., s> o JoSuis
Oy ok lmm}ﬂ 1996, Motamedzadegan, ef al., 2004)

48 Wi (SeomMsSylo L O )3 Joloro (slacnis

GBATP o 55515 (sin o it e s eyl
45 (ol SeomwdgS )l Lo oS 5 )l
sled o Jolw 3 slaplil) 55,5 o dosmio ol jl ol
wlaopsg,m aclale ;1 ol ol g 0ad Cuwl slasdl
S 989 S olgS (IS nlgd 15T SondlysS Lo
5 035 glite izt pliale 1> Spou DSyl slagys
(Lin, et al., 394 o0 0030 13m0 (sl 5,599 xSl oK

-

LV R

YWY U Y ¢ oplign o YF BVA (ol b ol cuioS

g Sdmedloe Mo DALY g Ol aod AF G55 ¢ oy do)pd
CdgS a G alasMo LB (55 (g5 dlgo (oS ks
sl oelig 5 o0 A8 B AR o ds o jd b g 0yl 50,8
.(Sikorski, et al., 1994, 1L o Cponl Hlo ()8LsS
Ao > Skowronski, ef al., 1998, Friedman, ef al., 1996)
039 9 039 oliite (SMb (slamedygl, 8y pls gy
Ddlbae Lo YF L VY o olo dlae (0 piigp o ye
cmoglgne) SaamodygS )l Ly 0l > Jolme (slo g

Sl o Gl SIS eSimgh (irgR Gl <Y )
(Email :za_yaghoub@yahoo.com: 1 oo 03ium g — )



WWAF T - 0 Foylod Y aler (]l (2108 @obuo g pole Sleidgy 4 it YAF

L ol s 3y LSl (o p (a5 (ol plosl Sl B
o 5 Jslo b SaowsdysS s (leiating sl 2lin] jl o3liz
ol 0y Slgd ale cuisS

%9, 9 3190
b’,-o

4S 039 03l S gnd mle dae Ve (inlojl 390 plo
(A Jls 135 as ko e g ool 3
Lo 559551 0uSiimgy ol ylojl 4 alo Jatl 51 ey
s sy bgie oy 8003 )5 1o o b 2idg o2 (2Le
4 A S o slage b Sl g Gialoil ) dlo yo
b 5l ey 35 ad (ale p)5 5hS YYD (o (2o
o=l 3 ale Sluls 135 1005 WelS' alo ¢ 48,5 sl
03) pd gy Hludle jlals o opl 15 06 Z¥0-00 o dls ye
03,5 4 ald « JB (S

LS9,
blol Szl (9, s ) poliias o yo ol (ol o
Sleadd JolS goutiad jl b plool basee guiinds Jos
Ol (i CboS g oab ool \,5 Olgia] oK
I8 )L cod 0K 1 o plgy alo ald .0 )5 ags
).)90..\_..»0\_> D990 bl d_J).‘o)lu‘ w;su;
Jse 0815 sla iso plw 03,5 (6 )glaes ail8las dlaioe
S oK dlgiwl (2B isu g9y p Cavg g gl
oKiwd dilgiwl (glaglygw Had b s dsd S lawgs g oxle
F-Y o g 4 pued 0wl b 4 Siaw 5 lgseil
45 g ool 0351 alid (g Cad @ TV YD (g (S
‘_59L>- u)_w u] )‘ «Cwgd 9 u]}?b-u}‘ 9 04U C)> u_tbl.o
Ol S an S s 4 )Yge /0¥ g o/0)) plab S
il bsloe dlsyo cpl 130 00,5 solatwl ale CuieS 4 oy
o2t bS] 3 EDTA < TBH Quinone (sl sl

2 5 2 e S IO jlake & (cudsS adgl ST (3903 <b)

1 - Deboner

)9S 3 hygy ldle yaS AJei 1995, Friedman 1996)
)9_“5 )29 L}—J YAOAR .)9..\_.> d]).)._))'l.o ) YWWAQ JL_w )9
S 9 (W el s (glol aoldls) 03¢ o5 V= v s
olele ol W58 (i o ol o)) (Sl oS sl
Oladle joS (y pd Ay (35 Voo e e o ox] Jo o b
Seddan |y o i SLegd U (gloy i j08 ale
ple ol 4 late lale oS JS 51 750 g 00l olass]
oS Slogtwl g Cy e LA beS gl ale oyl bl e
9) 28l (0 pgas 35 3 (B9 (Ble (e g ML (o0
pL 5 Sugdoiwly «SLagud slapl b (glo s ;a8 .(VWAY

Sl alo il 295 00 08ilgs (g ] oalo ()b
2SS o 0355 LpdgSiMygh; g gid 1l o andlaiS’ o aiws
b ple ol sl e s9) oisSiMygd 4 L g
355 (=hgn ple e 9 b Slgl g o ol
03 g sple (pl calio Ady & a9 b gl L adl o poes
g cowl oYU (ooliasl o5 s o S cunsS YL
S5 Ad a4 g o) ploxl 4 Culbge b o o gine 1SS

ol 0dd 8L L yg (sl il (glisS Mix piun

OWrle y95 (& (55, 9 LS 5 o )3V Jgs

o) oS 5
VE-va Cagb
YV-¥IY o

VY FuS
VWY I )l
SLgid ale olie (S5l (le (Vb o 4 251
s glie gV 90,8 L cgiio ¥ garme dutd &gy
ORI33) sglates o pn g S ot Sl (SIS S0 b
p3Y Gl (B9 plole jl oolinal & (BWS S pae los
g pogmad ) (i Cliiod sy o0 a3 4 (6)902 4
a5 015 Lol LSLS o SUbgzd Lale j| aliseo &Y e
Sl g (i S 1 ad LS (ol 1S g @ st
I olml 3 ple)S plale (B9 (alBl 900 o)Ll e
) Gl B)lae (sl ggite gt slaod gl b 2y @
WIS By ane M it (i yiege | (SO Cawl 0349 d93g
a jls a8 el b sl (alo 3903 0Ll 5 ()5 300
LYV cputd) )b CBg o 5 40




YAV (2l jlond adgi (oalo oy (210 (3351 (25

SIS 5led) (29 pSn sl el @l 8,5 )13 b5l 5590
2 (ST sxe g 5,8 a5l slge) (oluowds (sla sS4 (la g STL
a0 ¥ slod 2 pg Sy Cyaas 45 00 b Ay s sladiges
5= (395 ¥+ 5 yo loj 93 1) 42 00 (5)le 31,5 b
g e ShI GBI 0 M )> (chivdinn oo 28,5 )15 Lile]
5 ol Al 4yl S 5 s 158 Pl pull ot
A plgl (V420) AOAC > luliwl (g, 5l esliul b olisloj]
apls oy (JlsS 0w ool b pld &gy (6565 ol
0y55 3l odliwl Uy ji S lads g el VY cono & 0l 5 5l
A plsl el ¥ cde @ 01,8 il 4oy 00 gled o (SO S
by 4y oilejl )3 ale ald wgas 5l 09,She )l
CidS b te (69 |y dged oo jl ool by 03,8 asgs
olod Celw WYY Gy (aawbisSSl 5l ar g 00 il JUgs
23,8

3 Lo loges ags g Lamodly b g 1 lo] Jalowi g 4 s
P 3 olal Sl g o yoliates g Excel YooYl 3l oy
S oy )& iy obj) cas 035 o0lizwl SPSS Y+ /0,158
Feakize glayrob g boyd ) (olond slajsite g as S
5ol dunlie Cga g (Anova two way)ad b g3 wib,ly 5uUl
A odlitwl LSD cos 3l 50

4 ol ol Gialejl adsl als e ) Sod O b gutiians gl

Oy gatiand 4L 93 GVge +/+) Soi O onlaul plKig
)] I rnLiA.e‘) ,\_JTU_A Cuwdy ‘)AAJLA)] L;JLQ(\J] 41>)A )0 Loy
FIY Logasd sduwl blps & pH ley cas 740 Sl apl
70 Sl Aol g pH= F/Y 51 pieS /¥ Siaol sl 9 /0 F
umbm}lJy)éoi%‘ogﬁT Cuody ol @ do g b Gl 029
OluS ) 48 039 V0 Jaoyd 0 pulign duoyd blod 4 onds W)y
S (LFEION) Casboy (LYEIOF) gys S yd s 5l ol ()5
Jgan) aibge (AVYA )lydngs S o (AYVINE) sy (/Y10F)
Erx CbsS ) (g 9 jaS B Casb) (2 doyd 650ke (¥
g Lol LVAUSE JYIVY oy an gl oy yoS alae ond
5 YIVE)Y Jsmeid )3 (2 3oy (ryidin 5 039 NP1
Jsey8 5> Caghy 2oy gt (AVNN) B Js0y8 3 ] (258
S0y oy (YNYD) ¥ Jgord )3 ol oy jiaS o (AA-/OY)Q
Lo TN AN oo p3 o] o 5iaS g (+132) ¥ Jgeyd 55 yruSl
2 Ol =S (AVIAVA J90)8 53 59, 32> (i

anyd Ve dgas p oaliwl 3590 Ol (gled iuis oaliwl
4iBI VO 55 giiend g 5l )90 loj 9 0392 315 g5l
plosl jl oy 9 008 LSS )L Y g Jos w03)5 (e
ot s odliiwl (Sl s oy oiwd e g8 oy
Lesys Pl..?u] ABBEYD ol F > w; d9l> g.j 25
Obe 05 plosl jite SoowdysS sl (sl (il
9 00 5)91 ez alls Gyl o gl gj igel d).,ij
0394 e 4 pH ialS jolate an AT ¢ 0 4Kl dunsl
oled gy ol 2 Jobore sla gy U adb edlael Y-¥/0
¥ lod o Celu V¥ Go & diges ¢ Aol (3905 adlS] I
OsS9 BL gy Jee B o3y 5118 0,57 ol ax >
g 155 y-bite 4y 3,8 plonl JalS g by Jplono sl
S ) ladlosy Job il ol I Jodome (slaisSiy
S (o Voo gla dg b (H-103N Juwo -yl kokusan
Oloj o g Brve V2B 13 joi ySlu j9d . 13 )5 ool
(Lin, et al., 1995, Lin, et al.,1996, 39 4 53>10 35 o
Wu, et al., 1991, Pacheco, et al., 1989, Stefanson , et
3 e o3kl slobo 5l (S (le iy Wy gyb al1994)
mgo palo (8 o )LSan byl 3L aS o9y Sbignd alb
e RiVO dwge o (Sidly o iily 5 oyl Ml cldios
55 5500 b w3 A S ol 5 o 48,8 plosl (IWAY L)

ol 55 pls

398 35l 3 day Suowdlof sl Sl g 0 gmy =) JSW

S 9 (ygm g0 55
OeS9— Gglite slado)d jl (alo iy w )y Lot
05 )l1055 3lge Canol 00 o3kl b il g laargal ¢ yeg,
Ll 33938l sly o 3kl il o0l sl 5,5
gy eolgriwl ygd 0l F iy CudsS (VWYE elod)ns S
a5y 185 01 155 s 5 o0 Bl SyasdlsS
(©hiapg)S g ol Gusl (2 (fsn) (I showd

1 - RPM (revolutions per minute)



WWAF T - 0 Foylod Y aler oyl (2108 @sbuo g pole leidgy 4 it YAA

dae Ol ke (B g95) 92 (F/AS) VY Ugeyd 55 ol e
o.)y P)S}L.{/f)s UY]B L;] LJ...AQ/Y‘/\ L;mlo).uu 2 —\.w.S‘)J

Jsme® 53 365 Mo oy yiies 5 (0/-Y) & Jgos8 )3 ol e (1 a8
(; J9A> )w‘ o.)% (;/YY)

Sligiad odlo 1 ouud slgi sdlo iy 31 Sligod — ) JSoud

(295500 Oyt

OBy 0 E33 CuligS 3 (29,50 sl yiell Sy
o> LS B Jodn 0 alo yuiy g oad Lol SiowdlsSylu
04 &y oS 53 LSl I )led (5S0ke 0
Vo Jgmoyd > ol psieS 45 039y p)S g2 43 das YV XV e
oanltio (F/0 %1+ 1) 4 Jgmosd 13 o ooyt 5 (VY xV+")
SeomoMgS )l (389 ) Lo Sy (S (0)led 00,8
5> o)) CpyieS 45 0dg p)S 53 3ae VY XV ¥ ale ous Lalss
XV ) A Jgayd 53 o Sl i o (MY XV Y) VY Jgayd
xVe" by )3 Sl IS Gyl (Sile 292 (V0
W Jgseyd )3 ol s oy yieS 45 039 p)5 ym 43 3ae V/A
039 (F 3V ) A Jgmayd 3 ol s i 5 (MO X))
IS Sbgd 5l ale kg sld o (£ s ol
9 4Bl Cgu) (GuBgp e ¢ 0dd £ CubsS Jold 2l ]
S So Ly asl a5 )15 Gtalosl 590 (alo iy Culeg
Cwdy 00 F iy CadisS duoyd 3850 (pl 50 .00 duolds
Loy I 7FD g 030 200 390 JolS alo & s ool
sokar 39 (p3 9y ¢ sldinl g slsel ol ) ale Cluls &
25l o doyd 00 YD o bl gyl Oluls bugie
b ol ola,gsls S (Visvanathan, 2007)
4o 0dd Eya CbS D Capgboy g S o2 ¢ (1Sgn
duolde .Cowl 039 ZVF/AY o < [OY TYINY T AVIFR 5
aS el o 5l (S puine slad uilinl b olowd (sla o3
Syl aioly jd ale ol Fy> CubsS D HeSde (sla S
le a0 olewd Gl 0 (gl xe AMB] .l 029

(> o) Slie (Y sl n) 4 sdalin VENY) Y Jge 8
odb Lo A5 oMol (590 53 (659 9 S B Cugb,
TNSIEN o Lo ISY iMIAY JNINE sy an (ol 0,8 50,8 ol

> ol a8 g (INOY)IY gopd )3 (02 2oy (2 yii 035,
(AAYIN) N+ Jgeyd ) Casbo) 20)> (3 i « (7'/’\7) W Jge 3
3 S oy oy iy (/A /V\) W e 3 ol cpyieS g
Oryiber < (Lo IYB) WY oo )3 ol (a8 g (1o /¥V) 0 o s
Ve sed o ol eeS g (AAVISY) WY Jsayd 5 g duo o
(my> Ao )d pSile (¥ Jein) 43,5 Al (£V0/VA)
2a-d 3 (ale 3oy ) Sy S 5 (g S dugb)
SXIEE SENEN SYNY s 55 as gloy 8,9 S alao )
(VUFO) VY god 55 coiyz Seoyd oyt yids 032 ZY/YN JAV/D-
» u-’910) o) u’)*-*w (/WN) W Jﬁ—‘)s 2 ol o peS ’

>0 ué.)—“’5 5 (7% \)V Jﬁ-‘)s » r—‘~51> dooyd (i
(AYYINZ)AD Jseb 13 eBiag o3 ol (AXIVE) X Jged

2 ShangS sy oyt (LNDIFF)N Jseyd 3 ol %S g
aloe (ZVVA) VD Joayd > o] eS¢ (AYIVO) A Jg0,d
0 Jga)s5

thw ; 3 bldw-é &:’,M

2 dSly Sl g JUg (a9 Ol (0L
5 03 L I8 oo MygSslo (g 1 « 00 £ CulgS
ol oads 02l LS O LY Jolis o ol s puicead
Voo 33 pyS (Ao WYY 0l Fyo cdsS D TVN (0o
it 5 (V- 1EV) Y ged )3 ol lie (58 5 0391 )5
P TUN ke (F Jgiz) 350 (\WIYF) £ Jse 8 5o 5 ol e
WIEY (sloy 58 (alo 0ad Ladis SponsDygS )l (3559
(YN)Y Jgoyd 33 ol ke 58 g o350 p)5 Vov o )5 (e
B Jgaz) s oanliie (VEIVO) # g8 )3 5 o s 9
VO/ Y (gl oy 158 oalo jl o W)y ale iy ;3 TVN ,Sls
5 (VIYO)Y ooy 1o ol (oS &5 0392 )5 Vee o f)f (e
Olyass (5 Jgdn) conl 0390 (VEIVE) VY Jgoy8 5 ol oy i
LB (6390 gy (Blo ety M5 U038 Ey2 cudyS I TVN
dle 00,5 7y ciboS jo daSTy e Gl (1wl L Cunl
(RS g 039 P)§91~5/hf OVl (ST oo VOV sl 0y 5008
(VYY) sm0sd 1o ol oyieiar 9 (VY)Y Jgojd o o jlade
OS9y— 3 daSl dae (5:S0Lee (¥ Jodn) 435 awle
[o58 ¥y S on V150 nla 03 Lan 15 SommodlgS s
e 5 (FVV) N0 Jso 8 5o ol Jlidio (35505 g 032 p S 5bS



¥AQ

Pl loads adgi (plopy (lad 55551 25

Hypophthalmichthys molitrix SUgid alo | Alo s apd joliio a1 Jgo 8 10 I 10 8d0lE! 390 LS 45 9 dlg0 =Y Jou

Jge s
%10 V€ Y 'Y M Ve a A A4 ! ) £ Y A ) sslo g4
AT AN S AN Y/ TRVA (VA { SEVA i SREVA i SRRVA SERA SEA 0 SREVA Y JEA U RA S BVA RN - N L GPOW, | FPC g
X%
YA\ ZAN 24V SE/AL WAL WA SEEEYA REEYA REED/AL WA A SEENDA SENNNVA & SEENDA SENNVA 1 AL of
VAY- A LYR/AV SE/AL URVA . VA A NED/A RENENA CENNVA (- JENVA & SRA & SERNA 1 JENVA £ SENA RENVA 1N Ry
YAS YAS YAS 7 VAT VAT 7 YAS 7 VAT 7 YAS 70 YA YA bow
/- SEVA SEA (A (A (A SEA S( A RA SRDA SRR A S VA ol
Al Al Al AL VA EEVA SEVA VA REEVA SEEVA VA VA VAT YARREVAT So
7 7 7 7 7 7 7 7 7 YA 7 YA YA YA YA Wl agd!
YA S/ NAYL SEAY! S/AY I SEATA SR S4TSR A S| AT AT AT\ S AN B 22 pab
YA SEAY! /Y I S/ AT AT SRS [ SV AT AT /AT SAY A SEATA ST [ AT Oliwd
- - Al - Al - VAN SEEA S AREVA L - VA REVA BEA' ool
- - Al - - AT A - /AN R4 WA WA VAN S s
AREEVAN - - AREEVA - Al - ANED/A WA /A WA SEVAN Canns)
Al - - - - ANERVAY/- SVA) - VATV SEEEYA SRA S AY. SVA) Exo 55 4091
Y A T A AT AT - - - A AN AT AT A B JRTpEW W)
ATAT - AT - AT AT - 595 (il

Hypophthalmichthys molitrix SWgind 2lo o0l &2 Cuigs ;3 (o lvoawd (510 oyl g (ont 385 LS 35 Ol gt - T Jous

PV(meqo/kg)  TNNmg/100)  (N)owsp (1) (Neusb, (ep L4
Jge s
Y[y AR} YAN/AN 7120 JYNAY X )
/¥4 \AYZ JAVIYY YAIARY VAGYANSVA 771 Y
A7ARS V- /00 YAYZAN YAV ALY 2 AYA ¢4 Y
YAYZ VY TASIVY YIS YARYAC VA VAY ¢ £
VEY \WY/Y JAYZAE YAIANS AR EVA AN o
AT \Y/XS YAYZAY YATAN YAGYRY A 17N 4 1
\YAni YV/YA YAV YA YARYA A TEEEYAVA 04 '
/Yy V. /vy AN YAIRY YAZYA T VAT ES A
VAN AN YAVAR TN VAT SYAVA 0% a4
Vv WY/ YAYZAR YIS YAXIA - VA A TN 1K
\IANG W/vs AR YAy YAGVAY YA /72y B
YAYZ AN YA YATAN YARVIY YA IA T )Y
\AY 2 JAYIA YAy YAGVAV VA 7 8 Y
\V/EY WA YAYZINS YATAN LAINY  TNIYS '€
VAR WYW/NE YANTINY AN FAGVAR VA A o
\AY AR} YAYZAN YAy IVYM 5 TNV powue
YIYY \WY/vs AN YAIASN TAIDY  AXIYS Sl
Ve + /) WY £ <IYF TP YATAN VAGYA A SEVA /A ANV




IWAE LT — 0 Foylods N aler o)l ! (108 @obuo g polke bty & pis  FAW

Hypophthalmichthys molitrix Slgind 2lo s bkt Suowd oS jbw (iwiigp 48 (lowd (5 yiol )l g (o 37 LS o7 Ol puii — € Joui

PV(meqo/kg) TNN(mg/100) (Z)owdsm  (L)rws®  (N)eusb, (L j:’;
\TAM WIvS YAYZAW Lo IeY VZNYA 4 SYAYA 8 )
YISV N7AT YAYZA1 yATA - S/ VAN SR AVAT \
\ WITE TASISY 7YY VANVAZAVAT ¥
AVAR Y¥/av YAWIE 7YY VAN 102 SEAVATH £
Y/A VE/YY ATIAY) YA\ s AN VAR AVAN & °
v/o¥ YF/VO YAYZAR! 7 I¥) VAN TAYT-IAYLVN 1
v/50 A7AN yAYZin! LeIEY LAY TS 4
APAT) \WYIES AW 7l VAN IA7NAVAN ¢ A
¥/-¥ /Y YAYZLR LIy VAN AL SYATINN a
\IAR) VE/YY ATIAY) TeIEY  ZAYIYY O ZADA \E
APAL) YF/AY JAY] Y 7o 150 VANV YAV AN
\vAnd YF/VY YAYZR AN LAYINY LAY 'Y
¥/o) YA YA i at 7o I¥N LAY NIV 114
v/ov WIvE YAYZAN A\t LAINY T IAY 1€
\7AR) WY YAYZ%% AT\ s /N Y; AN AVALS Yo
Y/ AAFAYA YATAY AN TAINY LAY oo
\ VIV TAVISY L IeY LAYINY TN ey e b

YIVe £ /0 AW/EY £ +JAd  LNEIEN 1o I¥Y YZNYA\ Y AYAY SR ¥ W)

Hypophthalmichthys molitrix SWgind 2lo 5l ouud gl (dlo s 43 (lowd (S yiol )l g (o 3T LS o7 Ol puii —0 Joui

PV(meqo/kg) (mgmo) u,l_(,;,;,,.,s ()95 ”(‘;)b (% )casb, () 3::’;
YAV VE/Y YATAS) AW 272 YAYLd TENVY VALY )
AL \Y/¥S ALAS YAYZLY SVA AN YARYALY ZYNAY \
SINY VO/N YATAZ VAYZA R SEVA VA% YARYAYZ ZYNDA Y
O/IVA YO/¥N YATIN YAYZALS YAYAR) VAT YARYRR £
/¥y VO/vE YATAS VAN VA YA % YAZIAY YAZYAN i °
/-y VO/VE YATAD VAN/AT VA VAN § VAT 2 VALY 1
AN VE/YD YATARS VAYZA 0 SEVA /A YARZINS YAGYAN Y
o/\¥ VE/YA YATALZ VAYZAN VA 77N YARYANY ZYNOY A
£IvY O/vY AL VAN/A R NVA VA v 4 YAZAR ZYNOY q
o/5¥ VO/¥D YATANS VAN /MY VA Y[ YAZAR ZYNAY Y.
AV \EIVE YAALY VANZAn A VAN TEVINS YARYZN 19
A \O/¥Y VAT ZAVIND VATAS ARV YAL/AS Y
AT VO/VE YATANS ALY/ A 1A' ZEVIV VAN 114
AV VO/¥ YAYIN VALYASWVA v/ TENYY VALY AL
/-y VE/VY YAYAZ VASIATVA VI ¢ YATZIN YAt Yo
/-y VE/YD YAYAZ YAz VA VA vd YATZIN AVAR POV
£IvY \EIVE AL VARTATZEENVA /R0 ARV IYAISD el

OIYAE <IYA  NO/-0E-/50 VAZAR YAY(IR YAYAZZ VAZYAR VAR ke




YAV ool jlond udgy (oalo iy (08 (53] (b3

SUgisd plo 1 00 55 (Plo e 5 5 i SsousdlsS s (5 0 €5 S 33 (g Sum sl 51T g
Hypophthalmichthys molitrix

LS (S (o

My lo iy Spomo My o5 )lo (uiigp B E o CudgS oo
(025 5 3laxy) oo (025 5 olawd) ool Badits (0,5 0 dluwi )

¥/¥a £ ./vF A7AN = =SRYAYA ATAANE-RRIATA )
FIYA £ <NY /¥ £ <NY ¥I¥YY £ o/ Y
AZARRERYAYS ¥HAY £ N0 Yy £ Y- Y
AVAY =RV ATA ¥/.5 £ NY ARSIV £
YAy /A A EID ¥/o¥ £ L[y °
¥AY £ /-0 ¥4 £ ./o¥ AZARNE-IRYANY 1
Yiad £ /Y AZARSE-RYAN Y8 £ VY v
/¥ £ /¥ YAY £ </\A AVAV ==Y R < A
Yige £ N5 ATAGUE=ERY RV Yo £ -\F A
A EEIRIAG! YAy £ /Yy F/oF £ oY Ve

¥ £ .ys Y/Ae £ /Y0 ATARYE-IRYAN M
AREERYAT Y £ -\ FI0F £ /vy )Y
YAY £ -/\$ ¥/.aE oY ¥/¥ £ Y Y
Iy £ /Y ¥/.a £ Y Yio¥ £ /Y k3
¥/.a £ /v ¥+ . YNY £ -/\s o

Dy 0,8 Bl ax pd Ve dgds suiitund PR ) odliiw] D90 (slod
Ol gles aS sl Liss (WAY) o )Len g (Blub cldlas zls
Vo glod gy Juo /S Jo VAR a2 3 0 (slod )> gt
Oelpe Al ey o )5 e VED LS o x>
;Z oY ;).Q_aop_lal.c l_;u)l_m&m ).)94?).50 d‘.n.) » (J‘i"ﬁf
= oS oo VAN g NIYWY BYY SINNY sy /N g oI5
clale (o158l L &S sy e ol gy e o p)S Lo VYOV
SaomawMysS sl sla g, gyl e dod iulj8l 5 S
gl Gl YU glod 5 Sad ol clale » Jg aisl ials
A3 e LS Gl Sl lod & G Jolone oS
s Bartels .(Karacam, et al., 2002, Kim, et al., 2001)
Gl jo baiaaad Ve, 1S glod I (VerA) o LS
2 50 fye 15516 35,8 ool o (ol ] Jsbro sleisSigy
« Gl 039 guiiiund Gledd ( Seowdly o5 )l o piisp !l
aS b i gl 5,8 plodl JSSY oV b gutitunds 3uio5 ol 50
Al (oo gl 8l Jodome (sla g liee e LY

oAb ¢y oS Syt yslaias (Y+-A) ) \San g Bartels
olaisl 4> V=10 Saay ) o g gl LY 5l pp Lo

5 ¥ V) Gilise lajlog 1 395 adllas )3 (WWAY) L3l b3sas

o el 5 Jstome (slaiais  adgl slslir j5Laiay

g oles «Sewd ) Ciliseo (slalas b o &y CubsS (g gulitand
e 48 3l i bt .cd )3 plsl (Ol (slod g guitunds ilabd
3 okl oSy SpomadygS )l Ly Jodone (g 4 (ol
g Bartels lwgy 45 Slallles .ol odg i ;Yoo o/ +) Ko
13,5 Lasuie 4135 ploul | maw ale b bl 55 (Ve A) o S0
e Vg o+ ¥ Ol an s ) Vge o) Kb O b guisians oS
2 el digin b SponsdysS )l (Sliaig 1 yidin sl 5 035
odd )SD do > 93 b S g (yls Ol 5l glie jgkay 393 ilasiss
1t Soi &S sl ] 5 (Sl i il lalllas 1535 edlizl
U Mpdere 9 SwodigS )l lapnyn (ilobie Cuds
( Karacam et al., 2002, Henniger et al., 1998) >,li.5 _»
cdale) Gl slacdale b sl a8 adllas )3 (VWWAY) Blul
LSS (ble e (6piiads g (1) 5 7of5 LoIY i
WSeos g ol 5l ealil plEin 4 aS sl LS gl 3903 edlitul
2l it el & SeanMisS )l leiuigy <Ll ol
ot )3 wte sl sl 5 5 55 K sl 039 o ylos
Gizd ol 50 bl e guliiind Ol (glod ¢ blo ol F > CubgS

1 - Abramis Brama
2-Clupeonella Delicatulu



AP LT — 0 Foslods N aler oyl ! (108 @obuo g polke letpgyy apis  FAY

Basld aily yimp 39l Jos 0o 9 5 ol bod 2 5 iy
(Huss, 1995, Gill, 35 s algs 5 I8kl s> (5 55 09,500 5l
plodl (Yo +A) o) ,LSen g Bartels lawgs 4 S sladss . 1986)
oo 3 4Bl B 15 Sa bl o (B3 o8 s ol 285
g 29— ds il slage)d LB > g ]) Slogid
s 5 0355 ogllan ity Gl Gy a5 ] 0 A5 Jgeans
09y J (bglse jlags Sladizs )5 il )l (¢ by wlidos &
5 03,5 olaiul (4l o3l plyin) (iefign ysed oo o
.(Bartels and Kals. 1305 1,8 duglis dy90 yuin S & Caalois

2008)

(S 5 Ao
039y 3 48 345 yLedl g5 o ool Conds gl 4 an g5 L
s S sgid ale SaonoMs )l sl ety 5l 0k Mo
9 lord Slhmadld (oS lajyiall 5 5l e ale piy lgie
sie 5 45 )15 g pe (slnd kol diels 53 sl Jole g Sao
L SLignd alo jl o 4 dds Joaxe Hlosin )
2929 0=l b (Jg 2900 o2latul (2l38 ) ) «glite (y9pV 90,8

G SoidlE )] slhatls ales 1 oSS wliilejl sl
Ay e 5 4 (690 0l Mg Jgaze (So5d Lelen oL

g5 il LSLS (Lo s (55t gl (5 ) ¥

e 4 (gl mme b d g ledd oS Db LS oo
AL (P2 B)s)s 305y 53 3550 s (50
9o Gl Ol 5 Jslome (sl cntigy pliee geliand Cled
Gt it gt Ol )3 Jgdome cliigry (5o 45 3 (LS
S ¥ oY oY 3 ) e /py S e VEAY VVEY  V/ADY
s ot 3 L B3 3 (S0 cysline ] 039 yrad guband
(Lin , $5g0) adllas 50 SaomwdlysS )l (slo puiiap (o5lulis Mg,
ke BB 58U siuns et al., 1996, Pacheco et al., 1989)
CBsS ()5 e 5 i o cdlad 5 CdsS gpal Cundy
Slogrd 93980 3)5 5 sl 0503 ) 4 S S0 i el
hlSan g (oled amd oo &) 3 bl 5 ol o0
aS 0 5oLy g oduwy amS (ol 4 5 365 Sladss o (WYF)
OIS ()l sine polay ple CudsS (45 45 39 e sl gt
Org 0l Ey2 CBsS 3 Lo S (S (S)led bl e
9 i BUY Sol (p (le iy 5wl Lty SeonsMysS Lo
ol ede o il ol Ll Jpame )3 a8l S (5 )led
Sl e 5 (39381 S5 5 el 3) o3l 350 4yl Slse
gy 53+ Gl odiliw) ol ds a |y ()50 )L 45 03
Sl il el 035 0 jlbiwl dield )0 L SL S8 5 lows
S Syl 23 5 loj )58 9 4y gyl o 50 g See

1l

AOAC., 1995, Official Methods of Analysis, 16th edn. Association of Official Analytical Chemists
International, Arlington, VA, USA, pp: 21-25.

Bartels, P.V., Kals, J., 2008, Improving the utilization of Silver carp (Hypopthalmichthys Molitrix) and other
under-utilized fish species, especially Fresh water Bream (Abramis brama). Wageningen:
Agrotechnology & Food Sciences Group, (Rapport / Agrotechnology & Food Sciences Group 767).

Fahim, HR., 1996. Preparation of canned fish, carp, Proceedings of the Conference on Iranian Fisheries
aquatic product. Tehran. Pages 373 to 395. (Persian)

Friedman, K., 1996, Nutritional value of proteins from different food sources. A review, Journal Agric.
Food Chem. 44(1), 6.

Gill, Co., 1986, The control of microbial spoilage in fresh meats. Advances in Meat Reaserch. 2 49-88.

Golbaf, A., 2004. The special set features the Iranian Fisheries capabilities. Pars Goal Publisher. 167 pages .
(Persian)

Henniger, CJ., Buck, EM., Hultin, HO., Peleg, M., and Vareltozis, K., 1998, Effect of Washing and Sodium
Chloride on mechanical Properties of Fish muscle gels. Journal Food Sci. 53: 963-964.

Huss, H.H., 1995, Quality and quality changes in fresh fish. FAO. Fisheries Technical paper 348- 195
pages. FAO. Rome. Italy.

Iranian Fisheries Research and Development office, 2001-2011, Statistical Yearbook of Fisheries. Public
relations department of fisheries. 60 pages. (Persian)

Karagam, H., Kutlu, S., & Kése, S., 2002, Effect of salt concentrations and temperature on the quality and
shelf-life of brined anchovies. International Journal of Food Science and Technology. 37, pp. 19-28.

Kim, YU., Park, JW., 2001, Characteristics of sarcoplasmic proteins at various pH and their interaction with
myofibrillar proteins. Dept. of Food Science & Technology, Oregon State Univ. Astoria Seafood. Astoria.



YAY ool jlond adgr (oalo iy (& (55 (b

Lin, TM., Park, JW., 1996, Extraction of Proteins from Pacific whiting Mince at Various Washing
Conditions. Journal Food Sci. 61, No 2: 432-438.

Lin, TM., Park, JW., and Morrissey, MT., 1995, Recovered Protein and reconditioned water from Surimi
Processing waste. Journal Food Sci., 60 (1), 4-9.

Motamedzadegan, A., Regenstein, JM., and EsmailzadehKenari, R., 2004, Extraction and Characterization of
Sarcoplasmic and Myofibrillar Proteins from Cod Skinned Fillet. Stocking Hall, Department of Food
Science, Cornell University, Ithaca, NY, USA, 14850.

Nazari, R., 1996. Biology and propagation of silver carp. Publisher: Iranian Fisheries Corporation, Deputy
breeding and aquaculture, the Department of Education promoting. 96 pages. (Persian)

Pacheco-Aguilar, R., Crawford, DI., and Lamplia, L E., 1989, Procedures for the efficient washing of minced
whiting (Merluccius products) flesh for Surimi Production. Journal Food Sci. 54: 248-252

Shahidi Yasaghi, A., 2003, Wash kale, tofu, fish paste process optimization. Ferdowsi University of
Mashhad. Master's thesis science and food industry. 125 pages . (Persian)

Shojai, A H., 1997, Prepare crust fish Calcium. Fisheries Research Center, Mazandaran Province. 100 pages .
(Persian)

Sikorski, Z.E., Pan, B S., and Shahidi, F., 1994, Sea food proteins. Chapman and hall. NY.

Stefanson, G., Hultin, HO., 1994, On the solubility of cod muscle protein in water. Journal Agric. Food.
Chem ., 42, 2656.

Valiollahi, j., 1991. propagation and breeding of carp fish. Department of Fisheries Iran plan. Salehin
Publisher. 200 pages. (Persian)

Visvanathan, C., 2007, Sea food processing. Asian Institute of Technology.

Wu, Y., Ataliah, MT., and Hultin, HO., 1991, The Proteins of washed minced fish muscle have significant
solubility in water. Journal Food Biochem. 15: 209-218.



Iranian Food Science and Technology ) . .. . . P
Research Journal y! oln! @i @loo g pole Sleebghy 41 203
Vol. 11, No. 4, Oct- Nov 2015, p. 485-495 Py e ‘_Q:;g,'},gz;, FAL-FAD .o AYAF dbj — s o F oylels 3 0l

Evaluation of the nutritional value of fish cheese produced from silver carp fish
(Hypopthalmichthys molitrix)

R. Safari'- Z. Yaghobzadeh®

Received: 2013-10-28
Accepted: 2014-06-25

Introduction: Fish and fishery products have high nutrition value particularly omega-3 fatty acids. It is
expected that the estimated production in 2030 will be 150 to 160 million tones but estimated demand will be
183 million tons. Processing of fish especially (cultured fish) is one of the way attentions of people to fish and
fishery products. Fish Finger, Fish Berger, Cracker, Fish Ball are the most important of fishery products. In this
study was studied production of fish cheese from Silver carp (Hypophthalmichthys molitrix) from sarcoplasmic
proteins. The aim objective of this study (2010) was extraction and precipitation of sarcoplasmic protein of silver
carps and using in the formulation of products similar to the cheese.

Materials and Methods: Ten samples of Silver carp (Hypophthalmichthys molitrix) were prepared from
local market from Sari city in Mazandaran province. After removing the abdominal contents, rinsed with water
and were cleaned fish. Fillet was prepared from fish without of head and tail. The amount of waste in this
process was between 45-55%. After rinsing of fillets, bone removal was done using deboner. The loss (bone and
skin) was between 25-20% of total fillet. After preparing minced fish without bones and skin, was used from the
drinking water containing sodium chloride (0.01and 0.04 M), the ratio 1 to 1 of water to fish, for rising of mince.
TBH Quinone, EDTA and sodium ascorbate were used as antioxidant. Water temperature of about 10 ° C and
the time required for the washing was 15 minutes. Washing process was repeated 3 times. For sedimentation of
soluble proteins was used acetic acid (5% and 8%) and the samples were stored at 4 © C for 24 hours. Samples
were centrifuged in 5000 rpm for 15 minutes for full sedimentation of proteins. Formulation and packaging: To
produce of fish cheese were used from different percentages of sarcoplasmic protein, additives, filler materials,
salt, water, plants oil, spices. Minced meat without bones, sarcoplasmic protein concentrated and fish cheeses
were evaluated for proximate factors (protein, fat, ash, moisture and carbohydrates). In addition, samples of fish
cheese were examined for microbiological (Total Viable Count) and chemical factors (Total Volatile Nitrogen
and Peroxide Value). Examinations of chemical and microbial factors were performed using AOAC standard.
Measurement of crude protein using Kjeldahl method, Soxhlet method for crude fat, the moisture using oven at a
temperature of 105 °© C for 24 hours and ash content using the electric oven at 550 © C for 4 hours was
performed. In microbial counts, from fish fillets sample were prepared dilution, samples were cultured to
incubated for 12-72 hours and then were counted.

Results and Discussion: The results indicated that mean of lipid, ash, moisture and protein in minced silver
carp were %2.71, %79.44, , %0.91, %16.90 and in sarcoplasmic protein concentrated were %16.90, %1.16,
%81.97, %0.42 and in fish cheese were %16.41, %28.01, %48.41, %3.46, %17/50 respectively. The best
formula was treatment of 15 with %22/26 of protein. Mean of TVN and PV in minced fish, primary protein paste
and fish cheese were, 11.32 mg/100, 1.51 meqo/kg and 13.63 mg/100, 3.65 meqo/kg and 15.03 mg/100, 5.38
meqo/kg respectively. The results indicated that mean total bacteria count was in minced meat 7.2 x 10*per
grams was the lowest (1.1x10°) and highest (5.4 x10%), respectively. The mean total count of bacteria in fish
protein concentrated sarcoplasmic 3.1 x 10* g, which is the lowest number (1.8x10%), and the highest number
(5.2 x10%), respectively. The mean total count of bacteria in cheese, fish 8/1 x 10’ per gram was the lowest
number (5.8x10%), and the highest number of (4x10%). Total count of bacteria in three of the treatments showed
that the number of bacteria in the range of 4 logs, and the final product slightly decreased (in some treatments).
Changes in the number of microbes in the products depend on two factors such as time - temperature and the
temperature are lower and therefore faster processing time will count as standard.

Conclusion: According to the results, the product production of sarcoplasmic proteins silver carp namely fish
cheese the quality parameters, indicators of chemical and microbial spoilage in a range of reference standards
can be used as a new product made silver fish with different formulations, in the diet However supplemental
tests including organoleptic criteria for the evaluation of the physical properties of the product is necessary.
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