S 09 3 sl s
di)/b”{:’;a%;) \NAO U Y'V' OW G‘V" OMU “ﬂ D)Lwﬁ “ 5)9:

e (Blo (g (50, 5US b o (S8 SLiwly (ows 9 ST, ¢ HL Slwogad (o)
(Abramis brama)

Tol38 590 ol N SBLL L1 O (Bgd 12

Ol dyes dzoguo (IS oSS ¢ gams bt 0150855 (M 09,5

Olnl eedy (IS oSl ((55)sliS pgle 218ty (2lie @lio 5 psle 0g)S Y

Il gy DS

Jwo! iy iy Ao » (Abramis brama) mus plo gy (so5luiS 3938] Bl wyp calllas 5l Coin

4883V Ot b il oo biwly e (2L 9 S5y ¢ BL Sluogas g (olowd sla Sho

WARY/Y - wedl s )b lod )3 00d F > CubeS DS iy g lia lale S5 cla sl L g 4 Jser Ol )
Ve [oVY s )b b Lol o 5390 O] olSiwd K8 4 g Sis 9l 53 Csls YF o 0 wguaidis (g4 )3 £+

VFeo/o8] 5 Lsi')ﬁ)"(dl ul> Cw.)l’ uluow 9 LW (ZY'? Z\&) ¢Z\' ‘ZV/Q ;ZQ ") umln U‘i’ﬁ)’ db)u‘.m...{ i dh‘b.i.\o).)
Gl L (L @, BYSS) ey 9 (St (o) 8L (langnS (g3 o) (land

g D 2 &5l e oVl (P<r0) Bl (I g )bine ysbar 53l e 0)BluS (3

Babakhani@guilan.ac.ir
0 5l (39380 b (pioman A odalie Jald diged ;3 (65l Hlade o ieS o AR &9l sliwly

0 sluiS (Vb slado s (s BLAIL adiges (g (ljee 9 el Bl sl (65038 5 63,5 Oliee
fgecro 3 il il 33l oyl 539381 b il (6 ppcillan] il LinlS Ll > ale eS5gs
WQ.S L;QLO 0&9).; db).u‘.m.«.{ ZV/Q ‘59l> ,__5[....0[.: ‘u’l{ uu).:.\.: 9 Gm ‘uf,\w ‘LQM)

il (50 sladiged I (s yine

o

LV RY-P

S o o 1) olae P20 pgms 93 51 it Sl 290 (SIS LY 290 g il ludl 405 55 sage 15 SME I Jols &Y guazes o5
WMe Y g (500 &) Cowsd podusmy sl ylmg S 5l o)y 0 o @ aS s oYL ol 55l Y game diwly (slaod gl
L eyowb (glycaemicindex) (oS ((su8) (asls oo s Jds 4 )by lie cul il oo (2blse b @i 5 o Hibe
o Mk 35 Bpon 55 Ojg oI 31 4 311 (el Sl igdie o] SRS 58, YL carge iS4 q A8 (I )b 8E
inge ol sty 13 5 039 i (e Slasguas (sl Ll 1ke oo L5l b (glalié Gpume ol P sl
cely (BuiS b ran (sgu 5l Lo Gilidl 5 sl wlsd Mol 50 (ol Glaglbyw 5 B9y (ol slacslon il (Bl ibe
Jlo FAQ o5 35 i &Y guasme (gl 51 (S bl 2l 15,95 2 (s330 Slge sl Jols lgisar (55 Sl j] Jpasme (ol b os
@ gy SV game oyl cutS Gli5) sluly ;5 polie Limgh sl S olel cpl g g (gilo g oyl g meling awg B by ojlsl VAF.

RO B R



VFee (oK g (g D gludS b dad S Ll oms 9 y  SEL Oluogad oy

W dB 325k 51 o 005981 40158 ol b Lidgouw (315 59 1yl g5 cilisen Jorlye Sl das S 95 o 48 Jguanmo & Lty (JS pgboa
PS5 (slidgans Lol 2905 oalisiul g oo ($ymed EV guazme g Ll Ay iz pAS 31 lgil 51T T e s 4y 0 S Sts culegys
Olpeds il )3 cuslio €84 CudsS 9 ) bl (g ped Sl 3 Cgllae (3ol (8L ol 5 (xgn CuaS g oS S 4 po)e
P iS5 el T abl o (6003 (slood gl 8 S0 g lisly adg5 (sl adgl oolo  Faslio § 1T oaBaB il Lid puolyus 1351 95 (i
caa o 31 51 Lol a0 aer ool )8 8T ol s Mol danly bl (6 pmed &Y gamen il o Clowl (slaiy] 5 4 Logiiiens pgyed
Mg 2)] T Slogn 0,1 M gy g )3 diile puiS sy M ol 3] g (509381 el 51> (3olie (551 53 9 S oo o3litl Jguaeo 155
oalitul ol 4ngs g Wlgous 3)1 b JolS' by s (00l oty 00 g bigws 3,1 e Jlub (57618« gidno dlgo (yralizg glsil iaipboly o)1
By > Sy 8l GRS 4 ) (Saies «lals Gl el il Ll cobeS 2Rl s Cosl (S0 dge cpl 055 0
D alo osd g eSSl lis (o)) 5 6ml cunS (l3l jlaio 4 M0l K05 350 5 (s pe e canlials byl

DAY

ol 005 ozl MMV SIS ale e 3e 71 L ale 5,1 0 oSe3es

gy (6905 el (Sl 3510 5 Al I ] (g 4 Wl e G 4y e S5 )T g bl g g0 BluS S 5 |
Al (e dlga 51 L yus (o gy g0, BlaiS cul pogde DT S dmlgs e Slige 5 SME 09,5 93 0 (Y g (gt
SNl oyt eltld o slosd 35 9 B D Brz A ol loiyolisg cilio gl 5 (53, ool quult cpud qupmds
ag [ 77y 5L e(Docosahexaenoic acid (DHA)) sl KsgliXal;eSes o (Eicosapentaenoic Acid (EPA))
ol Byae (Gl lalSal, 5l (S T 300 o il gl (gt Sl G 0055, (gl 4 o (0B S oo (9938l
3 sl cou ) Lol Jyams Jyoms Gluogas 4 3905 okl lgl 5l (gl 051051 4 Cannl so dyls (i &Y guasmo Hlisls 3 0y5luiS” 51
9§,,n Py db):.;l.&u.;s /u.:l.» & O‘?:;L;O alos> OT jlas I Pb;.?l 2le gy b u.;.l.'\i le.a &‘95] Sl O?”‘)'ﬂi SWlas T)ol XY
5 B i 2l (Pangasius pangasius) (oS ale oSy 1 86 {7 sl (8L 5 (&S olgs g, » 02bSts
256 Il 5y (8l o sbendsSo s olss » (Oreochromis niloticus) Js ks alo iy g mib &M kol S,
oS 3905 o)Ll Ml SluandsSo b 5y 9 bl uaS oles , (Oncorhynchus tschawytscha) jgelle (alo 59y, 39
5030 Slble oS (godlgils 4y Blxiio paw (dlo g Liwl S1e 55 s olendsSS 58 Glusgas (8l «S5) dgy b imgy pl CBua
@ g LI el ool polal o 4 1) (a2 BB G pas plie osd pab > 4 48 350 gmme 505 33l bl 51 S
piS Iyl sl 39250 (oLl Ll 5 Wdgows s sl 535190 psSs 50 pas 0l )3 pg)9d pAS et ol a3 35 Cluogas
ol 20,5LS ] ollae Sl 00d e sl s psbitods W5 ors 35 el 0 W il e JSito g pe (sl 3 epgysd
boodd e sliwl Wy Limgh pl Bam 5y cpl 5108 )8 solatwldyge (olie GV game (il b 50 Neddyl (S laisds paw

2355 e (s 9 ) o Bl Oluogiad dgu0 jelate 4 i (Bl (1S9 p g0 Bl

g, 9 3190
atg €y (5l et B3 il 5 m ) e e (Sladiges 3 odizl il 553 Uy 3 5 sl M sl gl ) 3
35 bl (Glall) e (o) lome oS 55 sladslone g 3150 b (lond (slajlll 5 oS s 2505

e (Blo (5 5Lwaslof



V¥ oo lali oF o loud Vv 5,90 Wi 494 9 ale dlomo

aolio 038l (6918 olSislojl s 30 Laslyd 13 5 g g5l gy 3l odlital L g 4 ()bl v By 9 8T 350 ) i omlo
Gt 4y als 05,5 Al g st Sawels] O L oasre 5 s lale Lislleol sl (cguiind 5| uy i Jiite S oKl jmpbo
13,5 #,> (Sergio, SME, 1190) eS¢ o olKiwd jl odlatul b g s olale S5 sl lgstinl uw g 450 [bgs ol )> 4id> V-
(Hardstone, olul olfiws a8 & g Suid o9l j3 celo YF Gdo 4 wgedes (sdn ) £+ (lod )3 osd F o (plo oS 1Y
g 433V glod 13 S (uj (St sladnnS ) Ll (sas B b oadaes 0 p5luiS’ b 39 Ges2700w, England)

RV IPITY

asly sWoiges g 3 5 jloosl

G 4 g 4ol 3] s gy 0,8l (ol (sladiges ;3 b A Sl g puS iglS ol (g )] 5l Skt s (gaiges Iz
Sl ke e il jued cand Caan 35S piSols maw (plo g (g0, 5luiS LAY TN VT VIO LD o S5l 559 sl
Ghaisyge oy cuddS 3l s g 8,5 415 Sl sled ;0 4RSS Yo ke ) oddan pmed .d,5 1,5 edlildyge Ol diged )5 Ve )
W1 3558 a5 sl &y guody 5la53,90 (go5l05l )3 (Marcato, Ampia 150 - Deluxe, Italy) jlobul oy jl olitwl b Juols puos
Caa 4t Vo Gdo ) wgewbo a0 Yo lod j3 ladiges Jol dls o 43 608 )5 ploil als po g0 (b oddadgr (sliwl 3 S Sid yumw -
Cagby 4y oy U ogmudas a5 O (glod 53 el VW o 4y doldl j0 g Ly prdans (59,63 35 g o g o (b Sis 51 (6505 5l

171 3.5 5 il oo

st ownd 5 )...)bi

b sl sl YIas 50 20 ee 5l sy 5 ySB (g (dlgime (JS o (Sl Boyi Sl Slidmgr S gt oy e

M5 8 anuleMerrill & Wat (VAYA) by oddchuog Jgoyd 5l ookl

o (olo (g4 0 LS 9 3,1 (o 85 U Jgo

(P Vee1n p ) (SARSEYIY)

ARE [eeY  NBENY NSNS S AYNS £ L5 Joi o)

VO£V NONAE LYY YNEYENVEY  SNAE DY Lale g (soysls

551 093 (Vo 1 S IS )= XeiGg o 71 +3 X ], +F XNy 57
cdb U
36T ool 51 S 48,3 41,8 wy 3,90 (CT310k Texture, Brookfield, USA) g ¢l olSiw dhuwgas osdaisy g ol (sbuwl

Syaw jl Ly i8S )48 U1 glod j0 d@Bd Vo e Ay Ly 9 B Ay Lallae Coy loj 40 adiges Il iy (sladiged (gly bl

ooty Si15 b iz ) s b sio gl & Jgbo 4 sl 455, o ssito ) (sl 6,5 90 2l 3 dotigas 5



VFee (oK g (g D gludS b dad S Ll oms 9 y  SEL Oluogad oy

Gl A8 dplne ladigas ¥ i) 5 (Sdienar (B Gline Caled)d 9 €855 )8 (gilwod b )50 4l pie oo Vo sy b g (g350s
s S Sgo 51185 aw b jlow o 53 cans

5, 5l

5 Wntigas 1) sy (slotigns S (sl ogbito ety 130,5 (oes yrgo 5305 s 51 pls 5 iy il (sloiges (5 (slo sl
P8l b g 8,8 Oygo Sy Ul oy ol s (g dm g 28,5 )5 BT cled ;D 4B Ve ke g BAD Ay wglae loj
Imagel, Version)  » gl )l38le lowss e A5 033 JPEG coyd b g (Sl ¢pl5 <8l Photo G4010 Scanjet HP
*b ga* (L* jadls aw jl () slad ol s s Lab 4 RGB (S5, slas jl (1.4, National Institute of Health, USA
3ge ol 1y g8 i Fa (aS LS (i) Ve B ((Sie) (g 03900 3 g pgeal (ol paSls L el ol s S

LM el psse (3)5) 50 B (2)) =P o g 0yl v sdimd L ¥D asls g sl pusie (3o,8) + 50 B (jaw) = Fe o o
o (2b )]
S 5l yekate cps 3,5 odlazwl (VAVA) Larmond & Voisey buwg saidil)l cou Lislesl oy, jl kb (cladiges we 2bj) slp

L Cundy tJold ondany sbivly (o (2] sl 08B (&S ol mke 5 AB)S 00 08 WY o Bisel sl 095

I 59y aniodls 3590l olygls wl (slacl & Il )3 bl dwog Slle b g05l 3y90 a5 S

doMbuLwa\fuﬁ)fdlxw)m‘&SdbsL;fs )‘I ral.xf).am\.g‘wo )JLT 0 b.\&MdLﬁ)}lﬁl)Lﬁ }\:_Q)AQSU&'A mla\;byb
b s awlgd by (slael jl ondaso cliwl we obs)) olp alBin a8 ool 4 dog b asb o (&S )b o cuenl as

TS oy ol 0 03,9 ¥ Jgao 13 487 o)l py8 B 1y 0392 048 ()38 50y (Bolas ooty &S (5o (sliusly (sladiges
&bl 5L

Bgig promsl —C8,550lS" yg05] 51 Laodls 3g) Jloyi wwyyr yokaiods i plosl SPSSYY jl58le 5 51 oaliwl b Waodly (gylel Julowigay o0
o3l 70 paw 3 (Sg5 90j] 3 o yuSike duslio yolaiods g ANOVA @b )b G puiljlg 5JUT 905l 51 o jlows dulio (gl s o5lal
A5 )15 e Gl ol E ke @ jgods Waodld i plol ST Y 3 el s

@L“J
2 bowns o195

I Resilience



YF oo laasli oF o lows (Vo 090 Wi 494 9 ale dlomo

ORIl Biges )3 (alo Bigy g0yl (1 ABLSI L (55l lie ol o 03,9l (V) iz 5> aigad Sliamgs S g (555 polie
S b L Qg0 (P <er00) s |y (6550 i iyt p)S Voo 3 (ple (g 5oy SluiS TV (ol (sl oS g psbar (Bl
lyaangsyS lade (D> 0.+ 0) cublis (gl5 gime WA TN+ 5 7L VIO b slodiges b Lol ccudls |y (6551 ke oy yieS o 8 (slaliwly 4
Wged 3 Oliamg S e (npoml 9 (VL c @ Glagh onl 53 8l Il Ll 3 (ale (1S9 oSl (a8 LI L j
alin )3 ¢ plo (i £0,5luiS ND 5 AV N e ggls (sl 35,5 oanlite ¢ alo (i (goysluiS 7 Yo (ol shil 5 anls

(P <e00) a0 i 1y (o)l me M cnld diges b

9 sl (I Jgia) wbse (il Lol 5 (ol (3659 (50 8luiS (VL slado)d (ad LAIL pls g sy (sladiges (olidy) (5
T (ol elaboly MBSl ol (D <e.oB) Azl (o)l sine SIS als wigas b ¢ mlo gy (g0,0luS ¥~ 9400 -
0558 VD Ve ool sliwl b aS 3gr olidgy oyt (s> dald diges 3 pB gliwl (P00 0) M5 osnlie Aald dges ¢ AV/D
3955 e (olo (g (g0 y8luiS 70 9 L VI Y+ ol sl b GNE (e Jg oy (L ]y (g sine ST (ale g
AV gl sl s sl > &S g)dba b SRIB Ol s508 ol il > (ol By oyl Sl L (p>+.00)
olo gy (g0 luS b adlsl b (D <eu0d) w0 LS (g)b me M) wald diges b dwslio > alo ugy (g0 0luis
odnlite alo (i y (g0l ZIVID 9 7Y+ ogl> (slily )3 (53008 (3em 258 g 3Vl sl 0391 it (] W) orbaiy (sliusly
2 &S gyebdas abb o puiie calisee (gladiges jd Ll (63,5 lime (P00 0) bl demg (6)b e OB ladiges (o i ya A5

(P> +10) 223,55 eanlio ajlost (i 50 sine SHST 535 A BN 9 F B Y iy ol e B 5 a5y sl

Wiy Cdb LT s

Cll w3 (Blo (g (50 S Wil

e OI)’,,e O.,).s\fb 456)9]"4:‘ .stu.o wmlf <8l LSS sL.wl.» 5 u.mLo O3y do)ﬁw b aslsl b (\°) J9.x> C"L" & g b
60 y5luiS Y ool (sliwl . odmlie dlo pSgp (0,0l LY ol (cliwl dges ;D (B lime (pyieS g aald diges )
(D> 0) amils (gl pme AU o)l plos b Lol ((p <o.v0) cuily (g)ls ixe MBI 0 g sals dg0 b oalo gy

Cdl (S o (Bl (g (5055l il

OVl cdl Il (Saime sl )3 (e (g (g0 8l (b LA L aad e (L (V) Jgie ) (St | Job b
bo(p <e.e0) amil gyl gme GMS] pab 13,5 osalie Aald dges jd (St oo opyieS 9 /4 V0 dg0s 3 (Shivwes lie
M| Jals dges b oalo (pSgy (0,5luiS /D 5 AVe JND V- sols slalinl ale gy 05l lopd GilBl 4 v g

(P> 0) xzisls (gyld xe

C3L g iy Slanil pr (dlo (g (S0 5SS iU



VFee (oK g (g

:0 S b o (& lly (w9 ST (B Slooguad (o) 2

ol il j3 g pdllas e o YL il ials ol (o ol i (g0 8luiS b 8Ll L ladiged 3 (g pcillas] 4lie

skl oA.o]CMJc\.g @L.’ L d> o) b .d,S samlin u_tala 59y 0 yilusS Z\’dﬁb bl y u’rwf 9 u.tblo 59y Lgo):;'l.m}f AN

(P> 0) 3l (gl xe AW ool Jg by (L 553 5 65V (g pdicbllan] aals dges 45 Cas dlo (pgp (50 55l 720

Sb b LT s

Bl oo 51 o 532 (50 S 55

J94a) L osalie (pSgp 0,55luiS 730 (9l (sliwl )3 thas (S g (plo g (50,5LuiS 7 VID (sgl> sliwl p3 (b oy YL

S T g Lo VID 905 b o dals diges ggasme ;5 (D oo d) aily o dxe BMBI /N0 g 7V + sladiges b anls dges (¥

Sl dgd ]y dw liee

> 2olod

Cladiges STy s (D <00 0) Gl i Jald dged 4y G bl K5y (g5l w)ub Sop 4 e ol gy (g0, 5luiS 0438
e ol e (158l L dadiges (g9 9 030 g palo (D000 B) M odaliie (gl e B w0 pliS” alises (gladoyd (ol

(P> 0 0) wis odnlin calise (gladiges g elod)l g (s ( Sdiwe o (g Gxe BB (P <o) cil ialS gl e

bl ials T 5] e g sl g | dme peiS duoyd VO b s gos Syl g g sl a4 ud
LSS T P (P20 e o) 9o QRN ONE P O

Plo (g (50 luS lisie (w3 (ol (sLiwly (6551 9 ©ylader,S Gliae Y Joua

diges

YAS/\o% Y/aa ¢

YAMAE Y/YC

Yay/f5+ AJAYe

ARVNALE VNG

¥Y-/AY£ Y/5 b

FEV/YSE ¥/¥Ya

Ye/Aox < [YA

\ ARt

F0/A0% Y/ARED

SYINSE Y/YAD

AT SRYA

B[5VE <V

Al
plo gy 0y5luis 7 0
2lo (ptigp oyluiS 7 V0
Plo gy 0ySluss 7N
2lo (pigp o 5luS /N0

ale ey 0y3LuiST Y+

AP< ¢/+0) 2l 0 7 O gl yd (gylof 15 gro WA sidd lid Cydy 2 )5 Cglie el Bg > 3959

otlSl g 3935 bl e85 (0y5LeS’ Cilisko a3 45k 5 A (slil ) Cluogas Ul zolim ¥ Jpis
P< o1+ 0) il oo 7 O g 45 (55l 15 dro SET s i iya) 2 43 Wiglisio



YFee OMU Y a,l.M'S AR 8,92

CWais (194 9 pols Aloco

b a L b a L
825 5o by 823 33 by,

PIOYSE [+$A2 | YAOYE-/1--3b | DUADVE/YASA | \O/FYAE/YYYE | VFEYE.YEC | VV/FR0Y/.VYVa s

BI¥ AL NSAD  V[.SYE.[.Y.ab  OAMAYEE./ESYVAD  \SIAMSEV/¥ASA V/SAYE./\VFID  SABVYE/FFAD  ale 5gy 6l /D

BIADSE. [VESD | Y/YARE. [YAYD | OA/VEYE./\SASDC | \Y/SA\VEVAAYE | Y/VAYE.[AYARDC | SA/NYE VFADD | ale g 65l 7 V.0
FIASFE. [YSA  VAAYES[o 3D VA YAYPE  \Y/ALFEV/-0%2  Y/\SAE./ASAbC SY/AYVE V/OFAD  ale gy op5luiS 7 Ve
VIE-YE [YAYa | V/VYOR. [-\Y2 | OS/AESE. [OAYDE | AY/R..EVAYNE Y/Ded [\YVAD SY/Aek VYERD | al 55y, 0,5luiSTN0

FIASEE. [VEOR  V/SYAE. [AVYA  OF/AYAE. [SAAC AAAYYEL/VOVE  Y/ASYE. \SAS SEINNYRY/VEY2D  ale yi5e s o yuluisT. Y-

99 ¢ olo (g (50 S ilideo Zgbuw 40 @B g idey (il Cl Cluogad SIUT gl (F Jgoa
(D o1+ 0) 0iligo 7 O g 53 gkl Jla e SWIET aidd i gy g 53 Liglitie ol gy

NARRRE YA s & WY/ eYEe [XYA2 | AYY/Q-£ «[VeY2  20/FV0E \YE/FYV2 Jals
Yoo YO®  VAJEYEANAN YOS/ £ NE/VEYD SANYYE o[eeB ale 550 00l 0
NAr-YRERYL LRI 7V SER 77N ST o 4 77-F R VAN CRRE O VIN RV O N IR SO I /4071
YOk YYD AQYVEB/YAYS  YAN/DE Y/OYSC  SYIAYVENF[ D ale gy opsluis Ve
YOk [o5D ABYEENYESS YWV £ VLYV SYOEAVRND ale ey 0,5luSTN0
YDeek VeYADAYNYE JAVC VYYD ¥ADC PEMNEVMND sl 5y 6l Y-




VFee 6&')&0&9 éyﬁ ...D)’blebeuJ&dl"w»bwnbs&)c‘s:ﬁbuw’a&dw)ﬁ

Pl 951 50,5 e Zolaws )3 Ly (o b, g6 -0 g

£I¥E v/¥a SIAE /Y2 YE \ /52 v+ \/ab v+ y/ab As* . [ash Cumdy
sl
Lnaz,
a/0a% -/s8a AUfYE . /sA2 AVE . /Ayab A/SE \/\yab A < JAND FlvE < [ANC Ll S,
0% +/A\C $E +/A\D #IvE - [sVb YIvE . /sva YAk - /yva AY-% o [5V2 5 i
o5
f/5E - /ord OIVEE - /F\C FIVE «[§\C /g% - [nyab v/azx ./yyab AMAYE . [s¥a »
\Y/\E F/o2b V¥/oF ¥/AD /0% v/xab \¥E v/y2b ERVAC \YE $/ya S Y
W/VE ¥R NAERAE \Y/EE v/Aa Vet o/xa WY/VE f/va \Y/sE YA s
fl5x y/v2 O/AE Y/¥2 £I5+ v/ya £IYE Y/0R s y/\a Y/$£ ¥/)a b))
o
Y/AZ \/\P AAE-RIAC Y/s%E . A2D Y/A% < [52P T+ /52 T, /52 J s
O
PKJ@
ohe
Y/oot /oAb Y/YAL . /ysab y/\at . /yyab Y/vE - /ovab Y/Y\E < /¥A3D Y/SAE < [¥¥2 SIS sl
3 :

oyl Wy lp o5 Slale g4 cnlply Al glite (38 9 (plend Cluogad <l (2l g 4 425 L (SS9 o yslus
doly 53 (alo By (g0,5ludS (a3l b [T a5, ainlgs IS U les Jpazme (pliond oS 5 25 e )18 o3lisuld, g0 g
2l |y (g5 e g 5eS anls digas 9 (551 e (e g0 (g0 LS T Y+ (ol sl 4 gy .l alEl g e
095 9 I galls (e g )35 Y (V) oy lSen g Desai o ale (g 5052 3l oadans sliwly 2 o alodngly 5
L9, cstlo (uBig g 5 3l cilisee (slasio)d 3938 b Co ¢ ale (g g2 | odbags Slalinly 5 £8)5 ©yp0 M LS, alo
e il e Lialil > 4 ale gy oo b odbd cslabiol > (g5l ke GilsEl sl ol 1y (g5 e Lialjd
Mo cnomb 9 oYL e @ Giagl il ) (Ydgia) 8l ials diwly ) (ale (g (s mladS (ad Bl b ljamg: S
Silw s (V4V8) o )Ken g GOSeadllas 13 .03,5 osalin  alo (pgy (60 y5luiS 4V (gols (sliwl 5 sals diges j> <l yiung S
23 clllas 3.8l alS Shag S e dadiges )3 (e (g (g0 bS48 aBLAI b iy 13 LS (ale Sy (505l



YF oo laasli oF o lows (Vo 090 Wi 494 9 ale dlomo

NARAR AERa)

dioly 5> (ol iy o9 (b ALl L fo VT ale g g TN s sl ale (g o b sl sleie
lo (nBigy 292 4 Camd pAS 3] ity O)limgy S Al Wigad ,> Clydimgs S 09 SV S glgn el (tals lamg Sl

sl e

Jyame (dy 2 ogde et M8 o b Jpuamme IS 0y g 4 ABlpe (i dlge (gl (sladir cp it | S S,
oalisl 51 )3 &5 g S 5 g Wse)S @) g5 4 sl ) Mg, 0 S 4y 55 g T S (gl ) aiiS b pme basg
TN bl g0 5L sl 55 ol o (sl o] saiodMe g 15l lsly 3,5 S5y 4y blod (BAS b pmo it Mol (S 055 00
Od LAl L baaiges (Udy) Glise Al Sald diges I 3208 (plo 35 b oad o wisy g Pl gladiges )3 (L) 2lidy) Gliee -
oanliia L5 Liwly ;5 alo ufigyg 0,5LiS 7 VD 5 Yo 5 LtnlS e ol b so ialS Lisly 55 ale gy 0,5l (YL (glotio
Sgei b dunlie )3 (lidy) liee il 3§00 CudgS p)S Ve 3 p)S VgV e Ve (pad LA 5 9 CudS b Ly (il )3 ]
Wged & Camd ol 2lidg) lime il )3 Buo (o ad Blsl b a8 wi 5155 55,00 Clallbe 3 peiomen N cél gals aals
opl &S ol odmlie BB diwl (> p)5 Voo 1 a5 Ve g VD pSgn VU ladoyd 3 by, alS e [ esl gals aals
2 Syt e GBI Ol 508 i ol 53 (ale (g (g0 Bl I3 L utly Cillas ol gy gy b Gedod
(D <10 amde Sl |y o sine M cinls digas | duglio 3 Lalo yubiay csoladS AT+ (ool (sliwly ondasy (slily
St e Ll 53 25290 Sl (s 09,5 L ale (ouisn (sl 09,5 o (25T b 4 Lol sladised > g5e)8 1
5008 GRIB 55 osall (o g b oad i sl 5y ) M ogd o 0 Do (iSTy JoSA5 g oS ailge ba e (0
csizat NV 1L o VI3 ale 5 35390 ¥ sl 1] 15555018 (sladilocss, 1 otb Ylais! 48 o otnlito liwly 45 olig, LialS
duglie )3 05 3 bl (5308 Gline il 3§ CudoS g jaw Bio 39y O (alo (T g (b BLSI L 55 s Slalllas

DAV b oo Lol 53] anlis diges b
bl (ilosie 3 Cunl 039 (plo 39y il ol > 4y liwly (sladigeld (2 3 S0y (ol e A8l puiito Uil (63)5 (e
oAby (gliwly ) oS3y Sl olje M Bl (I3l sl 35 S5y Glie (iBign o9 o3 LA 5 el (ale gy s L
ot 3 3l By o 20 Sl 3 (ale 3 39250 15955)S (Sealo Sy ad o g 55 Slgiee ol o &5 gy peite
e diasly 13 Ko 15 ZV e 7D XD a8l L oS 05 i ljS cslosls ool biwly (5, (5 ™ (Y+10) ]S s Ramya &8
PS5 Ver B conygm g 9938 &5 13,8 pMel Sllas b M(Y-10) ), IKen g Santana ;pusen il il kol S5y 63);
Sl ol el Sl el diged 4y s ()0 e yoboss g (D) (93,5 o Sy & 39800 9o (g 33 p)5 Ve

Aligo g > Vb Cdale )3 (e jgw )09y 5l eolitl

oYl sl oddiy o5 Lol 45y Sy ud Sz p3Y 558 Bl o CEF I8 T 250 (SuSs pln )3 b slisly il
oS i ) 5 el (g 0y8luiS Ve gyl (slsl)d (508 5 (ale gy gopBluiS L VID (g5l slislyyd (i
e ol 5 Sl 508 Ll L a5 15 pbol Ly ] Kb b Lol o5bo 8 PUFVF) b 5 o) Kon 5 De Marco b
P s endlys TVID s b al (355550 058 3958 .l Galj3l (Sl L oa 6 (slabioly b duslia 55 S5 g (50

29 ly il

2 Astaxanthin



VFee (oK g (g D gludS b dad S Ll oms 9 y  SEL Oluogad oy

4 Sy Lawgi Bras Lioly (Bl (ols ol Q1SS e i S bl o ke S o 5 S5 Jgb 53 Ll jalls 5 il
Ol ) M oliwe 36 5 boly sy Bllanl 5 ISl IS Sty 02 sla 339381 (g (shialis Yl Lo 51 JStie oS igls
25U v il atelis 4 diuly a5 51 i ol oy cuaS ol cans Jpane (satolis Hi3lo e o gy (sa5ed 4
2Bl L on Sl et 5 s S5 4 & (glS e ABL @S (o b gl oy Sl g sl 2Bl 1PV 508 e )18 i
Syt Amd o Sl 1) Bl (s sy > ale (g g0yl P08 o IS ] B pme il a0 90
€l )3 yuis 0 odaliio (mlo (g (g0,8luiS 7V (gols (glisly digad 3 (s (ljee o ieS 5 Wald diged ) I Gl (VL
2938l b S (V) glylSen g Desal Ginggy 5l ol @lis dlioe badye o)1 slagoz oizmen 9 (9515 €508 50 £55 i 4 bsly
s Santana quyy . M as el gy g b eab b bl cdl ho SalS col bl )3 salls (alo gy s
g g i 8Lsl b (Nemipterus japonicus) s 4y pd> wjlsS (alo (oayow 92 b bl (il e M™IVND o IKan
3 o g oyl 39381 b & Yol (il aalllas )3 sl a8l nlS (g )l3 sme gty Ladigod 3 b (e cbioly
o1 Sy ol (g0 & wlis slaJyil)S il ol 98 ol g ord Finas bl (Alig 4Kd (gl 0 38y ol Jld 4 g (B yae
Sy (SHins onms C0lod g A8 o (65 gl Lol Bl Sl Soloal oguasay s goys 5l g 03,8 oo by dd (5glS Blyys e
sPal jl S (w3 ormen BT Al o (59l a5 G5, Wl e oo Lol eyl alS” Yo 5l (S oS 55 e Ly il
S35 3 EronsS 03,5 291 0 ALl b ciols plogl §ye 0 E i CuboS g ransS 03,5 g b Jog il PTIYY) () Sen
ol > & Wl oo Gl cpl e .8l (Rl (a2 BB psboar £y culisS L oadif P39 b dwalie 5 Jog L b e

01395 g0 st 358 Jypame (0 Olipe il ity SOy Sl e dm Bly Sl ey

2 4ls byl jokel logas aalis (sbasSge 2955 S & el on lodr o ogllaslh cluogeas | (S o Ll (St
byl gy 6 o] (S omsd Sl a3l gty Dlgi o sl co €8l i cal by il o 529 0 o 31 3 a5 a5 o
Solumg Sl o oy ol oMo sy OF )3 [T al s by (St i 5 4ol Soleol Jado o oritns
Al diged 4y o )]y joluel Hlade s 45956 3,1 b oas é Ll sy @l a8 Wilosly lis Slidss 5,00 dg3g 55 ol yd Jglxe
Sty ol > (alo (g go8luiS a3 LSl L amd e ol (F) Jpir 3 (St J Job ls . Flowd adl )33l
S¥z Ol > 03,5 sanlie aals diged ) (Ssime Gliee 25505 5 7 VIB &iga 3 (S lie Y ol il il
3 gkl Loguas: 420 (ol JSg0 25,5 31 4lis gumlisiV5 £ b oSi03gr ale (g S 929 o & Yioin ladiges 3
(S 035 Ol a2y cplpll b e Rl oS (Sl 4000)d S (o3 (S gl (A0 ALY (e ) Al (la ]S
b laaiged ) (g pdyedllanil olie B o Gal331 508 sl B (05 oatpr b g (Slewl sloaid) oo (S Jloo) a3k iy
5 ple oion o lS 70 o bl > piyBlas] (liee YL cdl Sials sl 3 ale By ol ad wlal

33,5 anlde mlo (g (g0 BluS 7V (ggl> (slisly > (a8
P93l dimd oo g i 1y P 255 S0 b bl deediiS G pan IS byl ) kST b3 sl sy 1581 S Ll S
lado) (sols sabiges ) o Canl 045 Sald Ligad &y S sy S5y 2 ()5 hne 3B Go 4 e ole (g (solS
8l 2l (gl (e yeb 0 yliniS (5 I L dadiged (55 9 0je 5 pab Al odalie (61 (gine ST oyl iz
aigas IS o0y 9 s> pB (b & Gl S ol ilie (sladiged (139 (L)) g (St o 51 (ime SN
2950 S5 oo nl biged (e b)) J] ol gl 4 g b8l (il T 51 ey 5 CBlS ()15 ino s 2u0y> VO s b

ol ol ansls cuto 3 g 39 38,51 o Jaijl b Shg den 59y Ll 10 7 Ve g VIO p3lie y3 ale g 6yiluiS (3458l &S



YF oo laasli oF o lows (Vo 090 Wi 494 9 ale dlomo

o olyieds (ale g 0Bl (53938 45 amd g L g 292 SYL den I able By 0,5luiS ZVID (gl diges > (68 ,b
Laogs & gy 2 53 sl 23l Coto 55 ] oe oy EAS B Ji3) o8 s sla S 55 YL (2lie (0] syl (338
o by s 8,3 g A g LY Ve maw aw pd 65ue g b sl (gjlw e T (V) - )Prabhasankar , Kadam
3500 (gt ) ek S bdiges dufls Ay Camd (6 i Cadgaie bl o) (oo Y« 39y b ol & (gliwl 45 sl oyl

B9y (60,5l b oad st slalinl (IS (5 pds gl ot (s 3BT b ol adl yiol38l sl (65500 e g @l yaumg S
(D=0 0) 0l L5 ()l cme BB (glol i) aals dges b s lie 4> oS

(35 4ol

2o g il ) Sl S e izren bl bl (6551 e 5 plesd SLS 5 2 iite b ale (B (o BluS 3938
OlFe Egemme)> 398 Cuto Sl (olod 0255 10)d bajles I S 4l &) i L nd o W) 1) (g 5 ST (8L sl el )b
Cald (pyiia 5 3P $ioglas Cundy baisal plo & Cons (alo (5555 g0yl ZVIO slinly dadiged o I &S 3905 1L
Syl Gl riomen g 33 Sl o )3 il GBpae alhw ol 4 argi byl ) (alo (g W86 sliwly Y pae L) g)ls e

3l I8 51 (ale (g 0Bl b (il it Ca @Vl il Sl oo gl ol s o 5 4 095 5 ol g

Xbe
1- Fuentes-Zaragoza E, Riquelme-Navarrete MJ, Sanchez-Zapata E, Pérez-Alvarez JA. Resistant starch
as functional ingredient: A review. Food Research International. 2010 May 1;43(4):931-42.
2- Biesalski HK. Meat as a component of a healthy diet-are there any risks or benefits if meat is
avoided in the diet?. Meat science. 2005 Jul 1;70(3):509-24.
3- Fradique M, Batista AP, Nunes MC, Gouveia L, Bandarra NM, Raymundo A. Incorporation of
Chlorella vulgaris and Spirulina maxima biomass in pasta products. Part 1: Preparation and
evaluation. Journal of the Science of Food and Agriculture. 2010 Aug 15;90(10):1656-64.
4- Del Nobile MA, Baiano A, Conte A, Mocci G. Influence of protein content on spaghetti cooking
quality. Journal of Cereal Science. 2005 May 1;41(3):347-56.
5- Park WP, Kim ZU. Making characteristics of extruded noodles mixed with soybean flour. Applied
Biological Chemistry. 1990;33(3):209-15.
6- Baiano A, Conte A, Del Nobile MA. Influence of drying temperature on the spaghetti cooking quality.
Journal of Food Engineering. 2006 Oct 1;76(3):341-7.
7- Kill R, Turnbull K. Pasta &Semolina Technology, London: BlackwellSience Ltd Editorial Offices.
2001; 238 p.
8- Sozer N. Rheological properties of rice pasta dough supplemented with proteins and gums. Food
Hydrocolloids. 2009 May 1;23(3):849-55.
9- Sabanis D, Makri E, Doxastakis G. Effect of durum flour enrichment with chickpea flour on the
characteristics of dough and lasagne. Journal of the Science of Food and Agriculture. 2006
Sep;86(12):1938-44.
10- Shogren RL, Hareland GA, Wu YV. Sensory evaluation and composition of spaghetti fortified with
soy flour. Journal of Food Science. 2006 Aug;71(6):S428-32.



VFee (oK g (g D gludS b dad S Ll oms 9 y  SEL Oluogad oy

11- Mohammadian Z. Macaroni enrichment with soy flour. M.S food science and technology thesis.
Institute of nutrition and food science. Shahid Beheshti University; 1990. (In Persian).

12- Martinez ML, Marin MA, Gili RD, Penci M(C, Ribotta PD. Effect of defatted almond flour on cooking,
chemical and sensorial properties of gluten-free fresh pasta. International Journal of Food Science &
Technology. 2017 Oct;52(10):2148-55.

13- Azizi MH, Rajabzadeh N, Riahi E. Effect of mono-diglyceride and lecithin on dough rheological
characteristics and quality of flat bread. LWT-Food Science and Technology. 2003 Mar 1;36(2):189-
93.

14- Devi LN, Aparna K, Kalpana K. Utilization of fish mince in formulation and development of pasta
products. International Food Research Journal. 2013;20(1):219.

15- Kadam SU, Prabhasankar P. Evaluation of cooking, microstructure, texture and sensory quality
characteristics of shrimp meat-based pasta. Journal of Texture Studies. 2012 Aug;43(4):268-74.

16- Monteiro ML, Marsico ET, Soares MS, Magalhdes AO, Canto AC, Costa-Lima BR, Alvares TS, Conte
CA. Nutritional profile and chemical stability of pasta fortified with tilapia (Oreochromis niloticus)
flour. PloS one. 2016 Dec 14;11(12):e0168270.

17- Desai AS, Brennan MA, Brennan CS. Effect of fortification with fish (Pseudophycis bachus) powder
on nutritional quality of durum wheat pasta. Foods. 2018 Apr;7(4):62.

18- Kadam SU, Prabhasankar P. Marine foods as functional ingredients in bakery and pasta products.
Food Research International. 2010 Oct 1;43(8):1975-80.

19- Dust JM, Grieshop CM, Parsons CM, Karr-Lilienthal LK, Schasteen CS, Quigley III JD, Merchen NR,
Fahey Jr GC. Chemical composition, protein quality, palatability, and digestibility of alternative
protein sources for dogs. Journal of Animal Science. 2005 Oct 1;83(10):2414-22.

20- FAO. 2006. Fish protein concentrate, fish flour, fish hydrolyzate.Animal Feed resources
information system; 2006. http://www.FAQ.org

21-Windsor M.L. Fish protein concentrate.FAQ. Corporate document repository.Torry advisory note
NO; 2001.

22- Anbudhasan P, Asvini G, Surendraraj A, Ramasamy D, Sivakumar T. Development of functional
pasta enriched with omega-3 fatty acids. Fish Technology. 2014;51:242-6.

23- de Oliveira IS, Lourenco LD, Sousa CL, Joele MR, do Amaral Ribeiro SD. Composition of MSM from
Brazilian catfish and technological properties of fish flour. Food Control. 2015 Apr 1;50:38-44.

24- Stevanato FB, Cottica SM, Petenuci ME, Matsushita M, Desouza NE, Visentainer JV. Evaluation of
processing, preservation and chemical and fatty acid composition of Nile tilapia waste. Journal of
Food Processing and Preservation. 2010 Feb;34:373-83.

25- Hosseini H, Mahmoudzadeh M, Rezaei M, Mahmoudzadeh L, Khaksar R, Khosroshahi NK,
Babakhani A. Effect of different cooking methods on minerals, vitamins and nutritional quality
indices of kutum roach (Rutilus frisii kutum). Food chemistry. 2014 Apr 1;148:86-91.

26- FDA U. Food additives permitted for direct addition to food for human consumption; sucralose.
21CFR Part 172 [Docket No. 87F-0086]. Federal Register. 1998;63(64):16417-33.

27- Rustad T, Storrg I, Slizyte R. Possibilities for the utilisation of marine by-products. International
Journal of Food Science & Technology. 2011 Oct;46(10):2001-14.

28- Poorghasem H, Babakhani A, Rostamzad H. Effect of Green Algae, Ulva intestinalis on Antioxidant
Activity of Pasta. Journal of Fisheries. 2017 Nov 22;70(3):309-18.



http://www.fao.org/

YF oo laasli oF o lows (Vo 090 Wi 494 9 ale dlomo

29-FAO. Fish Protein Concentrate. Fisheries Technical Paper, Food & Agriculture Organization of
United Nation, Roma;1986.

30- Ramya NS, Prabhasankar P, Gowda LR, Modi VK, Bhaskar N. Influence of freeze-dried shrimp
meat in pasta processing qualities of Indian T. durum wheat. Journal of Aquatic Food Product
Technology. 2015 Aug 18;24(6):582-96.

31- Surasani VK, Singh A, Gupta A, Sharma S. Functionality and cooking characteristics of pasta
supplemented with protein isolate from pangas processing waste. LWT. 2019 Aug 1;111:443-8.

32- Monteiro ML, Marsico ET, Deliza R, Castro VS, Mutz YS, Junior MS, Caliari M, dos Santos EA, Conte-
Junior CA. Physicochemical and sensory characteristics of pasta enriched with fish (Oreochromis
niloticus) waste flour. Lwt. 2019 Aug 1;111:751-8.

33- Desai AS, Brennan MA, Brennan CS. Influence of semolina replacement with salmon
(Oncorhynchus tschawytscha) powder on the physicochemical attributes of fresh pasta. International
Journal of Food Science & Technology. 2019 May;54(5):1497-505.

34-Lesson, S. and Summers, J.D. Cimmercial poultry nutrition. 3th ed. University book. Guelph,
Ontario, Canada2005; 398p.

35- Goes ES, Souza ML, Michka JM, Kimura KS, Lara JA, Delbem AC, Gasparino E. Fresh pasta
enrichment with protein concentrate of tilapia: nutritional and sensory characteristics. Food Science
and Technology. 2016 Mar;36(1):76-82.

36- De Marco ER, Steffolani ME, Martinez CS, Ledn AE. Effects of spirulina biomass on the
technological and nutritional quality of bread wheat pasta. LWT-food science and technology. 2014
Sep 1;58(1):102-8.

37- Merrill AL, Watt BK. Energy value of foods: basis and derivation. Human Nutrition Research
Branch, Agricultural Research Service, US Department of Agriculture; 1955.

38- Driscoll RH, Madamba PS. Modelling the browning kinetics of garlic. Food Australia.
1994;46(2):66-71.

39- Voisey PW, Larmond E, Wasik R]. Measuring the texture of cooked spaghetti. 1. Sensory and
instrumental evaluation of firmness. Canadian Institute of Food Science and Technology Journal.
1978 Jul 1;11(3):142-8.

40- Ozyurt G, Polat A, Ozogul F. Nutritional value of Sea Bass (Dicentrarchus labrax) fillets during
frozen (-18 C) storage. Turkish Journal of Veterinary and Animal Sciences. 2005 Jun 30;29(3):891-5.
41- Vignola MB, Bustos MC, Pérez GT. Comparison of quality attributes of refined and whole wheat
extruded pasta. LWT. 2018 Mar 1;89:329-35.

42- Saklar S, Ungan S, Katnas S. Instrumental crispness and crunchiness of roasted hazelnuts and
correlations with sensory assessment. Journal of Food Science. 1999 Nov;64(6):1015-9.

43- Ohm ]B, Ross AS, Peterson C], Ong YL. Relationships of high molecular weight glutenin subunit
composition and molecular weight distribution of wheat flour protein with water absorption and
color characteristics of noodle dough. Cereal Chemistry. 2008 Mar;85(2):123-31.

44- Pongpichaiudom A, Songsermpong S. Evaluation of microstructure and quality characteristics of
microwave-dried instant noodles enriched with chicken meat, egg yolk, and seaweed. Journal of Food
Measurement and Characterization. 2018 Mar;12(1):22-34.

45- Liu T, Hamid N, Kantono K, Pereira L, Farouk MM, Knowles SO. Effects of meat addition on pasta
structure, nutrition and in vitro digestibility. Food Chemistry. 2016 Dec 15;213:108-14.



VFee (oK g (g D gludS b dad S Ll oms 9 y  SEL Oluogad oy

46- Vijaykrishnaraj M, Kumar SB, Prabhasankar P. Green mussel (Perna canaliculus) as a marine
ingredient to enrich gluten free pasta: product quality, microstructure and biofunctional evaluation.
Journal of Food Measurement and Characterization. 2015 Mar;9(1):76-85.

47- Santana P, Huda N, Yang TA. Physicochemical properties and sensory characteristics of sausage
formulated with surimi powder. Journal of food science and technology. 2015 Mar;52(3):1507-15.
48- Ortiz ], Lemus-Mondaca R, Vega-Galvez A, Ah-Hen K, Puente-Diaz L, Zura-Bravo L, Aubourg S.
Influence of air-drying temperature on drying Kkinetics, colour, firmness and biochemical
characteristics of Atlantic salmon (Salmo salar L.) fillets. Food chemistry. 2013 Aug 15;139(1-4):162-
9.

49- Chang HC, Wu LC. Texture and quality properties of Chinese fresh egg noodles formulated with
green seaweed (Monostroma nitidum) powder. Journal of food science. 2008 Oct;73(8):5398-404.
50- El-Khayat GH, Samaan ], Manthey FA, Fuller MP, Brennan CS. Durum wheat quality I: some
physical and chemical characteristics of Syrian durum wheat genotypes. International journal of food
science & technology. 2006 Dec;41:22-9.

51- Sedej I, Saka¢ M, Mandi¢ A, Misan A, Tumbas V, Hadnadev M. Assessment of antioxidant activity
and rheological properties of wheat and buckwheat milling fractions. Journal of Cereal Science. 2011
Nov 1;54(3):347-53.

52- Edwards NM, Izydorczyk MS, Dexter JE, Biliaderis CG. Cooked pasta texture: comparison of
dynamic viscoelastic properties to instrumental assessment of firmness. Cereal Chemistry. 1993 Mar
1;70:122-.

53- Khan I, Yousif A, Johnson SK, Gamlath S. Effect of sorghum flour addition on resistant starch
content, phenolic profile and antioxidant capacity of durum wheat pasta. Food Research
International. 2013 Nov 1;54(1):578-86.

54- Gallegos-Infante JA, Rocha-Guzman NE, Gonzalez-Laredo RF, Ochoa-Martinez LA, Corzo N, Bello-
Perez LA, Medina-Torres L, Peralta-Alvarez LE. Quality of spaghetti pasta containing Mexican
common bean flour (Phaseolus vulgaris L.). Food Chemistry. 2010 Apr 15;119(4):1544-9.

55- Pal GK, Kumar SB, Prabhasankar P, Suresh PV. Inclusion of poultry based food ingredients in the
formulation of noodles and their effects on noodle quality characteristics. Journal of Food
Measurement and Characterization. 2017 Sep;11(3):939-47.

56- Dexter JE, Matsuo RR, Morgan BC. Spaghetti stickiness: Some factors influencing stickiness and
relationship to other cooking quality characteristics. Journal of Food Science. 1983 Sep;48(5):1545-
51.

57- Haralampu SG. Resistant starch—a review of the physical properties and biological impact of
RS3. Carbohydrate polymers. 2000 Mar 1;41(3):285-92.



Journal of Fisheries Science and Technology
Volume10, Issue 3, Summer 2021

Pages: 370-385 Tarbiat Modares
University

Investigation of texture, color and sensory properties of the pasta fortified
with protein concentrate of Abramis brama
Zahra Shoghi?, Aria Babakhani?*, Amir Pourfarzad?

1- Fisheries Department, Faculty of Natural Resources, University of Guilan, Sowmeh Sara, Guilan, Iran.

2- Food Science and Technology Department, Faculty of Agricultural Sciences, University of Guilan, Rasht,
Guilan, Iran.

ABSTRACT ARTICLE TYPE

The aim of this study was to investigate the effect of adding protein concentrate Original Research
of Bream (Abramis Brama) on chemical properties, texture, color and sensory

evaluation of pasta. The fillets were cooked in boiling water for 10 minutes, then AR’I_‘ICLE HISTORY
minced using a meat grinder. The minced fish was dried at 60 C for 24 hours in Esgfe%el;je:r 2020 22
an oven and powdered with a grinder. Pasta was prepared with different Accepted: 22 April
percentages of FPC (0, 5%, 7.5%, 10%, 15% and 20%). Chemical properties 2021

(energy, carbohydrate), tissue tests (hardness, adhesion and resilience), color Zgg?lished: 23 August
tests (b, a, L) and sensory evaluation were evaluated. The results showed that by

adding fish protein concentrate, the amount of pasta carbohydrate decreased

compared to the control sample. In contrast, with increasing fish protein

concentrate in pasta, the amount of energy increased significantly (p <0.05). The

highest energy content was observed in the pasta containing 20% FPC and the

lowest energy content in the control sample. The addition of FPC did not cause

any adverse changes in the color of the pasta. The amount of yellow and redness

of the pasta increased with the addition of FPC. The amount of pasta patency

increased with the addition of fish protein concentrate. The color, taste,

chewability, elasticity, odor, filament appearance, adhesion, hardness and

overall evaluation of pasta with 7.5% FPC was better than others. Regarding the

texture, color and sensory characteristics of the pasta, it can be concluded that

the pasta containing 7.5% fish protein concentrate had better characteristics

than other samples.
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