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Abstract

Lipid-containing Food and specially seafood products are vulnerable to oxidative deterioration, so it is vital
to maintain its quality with different ways that are cost-effective. The aim of this study was to produce an
antioxidant compound from fish by-product, in order to prevent the disposal of this by-product in the
environment and to provide a product that can be used in the food industry. For this purpose, the viscera of
common carp (Cyprinus carpio) was hydrolyzed with alcalase enzyme (concentration 1%, temperature 55 °
C and pH 8) at different times including 30, 60, 120 and 180 minutes and their antioxidant activity were
compared. The results showed that the protein hydrolysate obtained after 180 minutes of hydrolysis, had
significantly higher degree of hydrolysis and better antioxidant performance than 30, 60 and 120 minutes (P
<0.05) The highest degree of hydrolysis was 56.66+ 0.18%. According to the results of antioxidant activity,
ICso values of DPPH and ABTS radical scavenging power at 180 minutes were 1.34+0.01 and 1.92+0.026
(mg/ml), respectively, and iron reducing power was 0.261+0.01 (OD at 700 nm). Overally, the results
showed the protein hydrolysate derived from common carp viscera had antioxidant properties and the
hydrolysis time (up to 180 min) affected on degree of hydrolysis and antioxidant properties.

Keywords: Protein hydrolysate, Alcalase, Antioxidant properties, Fish viscera, Common carp

Corresponding author: Sakineh Yeganeh Email: s.yeganeh@sanru.ac



IARYA

il Jolo (BT g ST ST olgs (o) 2

Sy9—0 )0 yion 2lae gla 5y y CSIST ands o
e el 9 09— et g (LS slaey
Lol 0,5 ,15L 0,15 VAF e Jlo yo 5 b (goascdl]
) ‘SQL_A od_wu_.SLi:—‘ u-*-bjj—’ 4 Jas.:).c 6L€bw.(b9):
0,5 ClGT o1 Lol Bas a5 o alxl VA5« gams
=B sl esll wSTas oS gl ple Oluls
(Hosseini et al., 2010) s (YU yug

é’L,uo )| k;AJ)J] M_QLL] 6‘).’ ool Sy90 6@@;:]
(Yasemi et al., 2013) ,5LL o5 Jio oLS alises
5 (Bakhshan et al., 2014) s 5 9o le 5,5l L
L =9, 5w L ¢ (Khafaeizadeh et al., 2016) s
o598 ¢ Sl g YLSIT o le ol iSL L
(Roshan et al., 2015) 5405, 4 (Ovissipour et al., 2010)
19,50 Lol o cnl 5l oS Wigdee gl P
s PH o i )lanl 5 (SeJbls culad g5 o
)_i{o QSLQW")—’] A Camss 6.0[5 L§L°L§)5ﬁ f}!l.g L§L°°
(Hosseini et al., 2010) a5l

) sloo Sles sl Jladan; sloay
R NLIUE- ESP U ONY PG EIORRLAPY I OS] I N
9 u_,bo - 9 uUa)_M) ) sdoLs.x.S‘ - ‘grfﬁ)iffn

= 2 Sh—Sl—wl e Jbd  man
SSLST x5, (Esmaeili Kharyeki et al., 2018)
Pl Gl = cnl Jldls; laniiy g5l oS
sl S 5 g e oIl o yeeis il ol 53
Sl e b S s8 laaiy 5 ol asal
5 50l 05lanl Ly slaasiy 5,0F e ,eils
a0 L gas,ls SlausSl sl cudled g 500 5
A2y 5 e 93,5 e ol ol i ST
9 sl g 55 5 Lod cplej 5l ko oo SIS
S8 g daaty sanalyinel (JIgs g oo e 5o
ooy GlenSl T Sluogas gl og 5,5
Jeetal.,, 2005) &S oo asrioe |, cailos
1, seilonsT o] a5 wiien s0lge byl 25T
594_35%:45@&4@@'1}\@34;&\&!)913@

aodda L\

JLw o FAO L= sl i35 g b lel ol
Sl 3 de e 90 Gk 5l plpl ades Yo7
O oy Ay o i aS Canl 009y duoy0 B/A B0
Byao dil s w0 138 & by Lol sloiso
sV Cai i YOV 5 VN2 Jlo o plez 50 obpl
(St @Vl dpo (e 5ol A5 @ SokS V410
ool o ool jo (FAO, 2018) aloas solax .l
AYAY Jlw jo ol os losbw 6 Lol asl Lo
4S ) 255 LS VYN Olime 0 B e il s e
S5 1) 0y 5 AVTAR s e S lale
Statistical Year Book of the Fisheries ) o_osls
.(Organization, 2013-2018.

Sluls 6ol polie (bl syl 5 adg aig; 5o
Sg—is o0 d—dgi (Bl ()39 X )0F + Sgu>)
Jolis Baas @laylss o a5 (Ovissipour et al., 2010)
webaisl og s as |y o 51 oYL ooy als clil g
=7 9 mFam 5l (s i DYgarme (ol aed s
oo b olaS 5 oy jetaie a wilys oo aS il
JL:.‘B S LSLQ’M 9 0l usliﬂ u.».ia9).: &K e
(Phadke et al., 2016) u,.5 ,I, 8 colai_wl 5,5
A o)) Dlogzge Sl (59,0 LS 5 oy
G Lo Jbo 53 (s30ie Siislsesed slann]yd 0 a5
Nl (oo gme G (5,55 5 0D sl LS 9 e
els—> 3l s ,l—s (Shahidi and Zhong, 2008)
Sty L s, o bonSsn 60,5,8 5 Sujslsn s
L ol oo oS Canl ol Lsle 1o 09z g0 Jlad s
(Ahnetal., 2012) xws lis |y, So5ele 58


https://www.magiran.com/author/m.r.%20ovissipour
https://www.magiran.com/author/m.r.%20ovissipour

bas

(o8 il az 0 -Y+) ;508 glos jo ol z)l5 slis]
A (6 10855 ialesl 59, b

ST 5 0 alosd S 5 YL

dged Cugh 9 S (o) (e n SRS el

(Y + ) AOAC sy, oobool (SIS (s 0 9 4l
eV ool S8 L assai Cagb, jlade ol ploxl
A e, B oS il a0 Vo0 gloo b gl jo aiges
0,55 jlosliiul Lo oS ol (nd 2l (3
F oo an o, 5 il a0 000 sles o S Sl
Sl oo L) SIS (b, 4 pls g n g el
SoS an IS o,z GSoslail g wul ioww (FIVO
Shgo Pl Glaie 4 515l eolawl b g alis gus o

cAKT sy Y
2o slasl g slaal lol dodiges (5 5luwoslel jglaieds
5 elojolesl ol 3 cils a0 ¥ glos jo Jgere 55
p2Uspan Ly g boglie (VW) Y 1) e e ol
Oi9—ep aids ¥ Suea, (IKA T-18 Basic, Germany)
B I [ e
oS ol plas j0 dado Vv Dok & diged (gal> B9,
a>,09 sleo L (Memmert wub 29, Germany)
deoy ) YLSIT ool cdale Lasas sols )3 ol )5 sl
g 0,5 il a0 00 Lo «(adgl 0ole (59 sl ;)
S \Ye S e cOIST Gl o 4, Ll o A pH
= ybied b Sged Cled )0 9 99 4 dBo VA
sllas 3550 los 52 5l ey YT 3T (g3l Jled
a>,0% Gleo b ol plos o addo Ve Casa
Sl gilmlazr jolarea laaiges a8 )5 )13 ol 5 il
o 5 Jae o Jsloxo (slo s 5l Jslone
598 Y8l oS wd 3 (A++ 00 o0 Loy a &35 Y)
S s a0 ¥ L) b Jlzu
Coond g 8,5 18 (Sigma, 3-30KS, United States)

Wb o a1l g e Pl A
a—ulgs o 5 (Khalili and Ebrahimzadeh, 2015)

.(Phadke et al., 2016) wil csiac s 5 b
E poling € pling oiile (ands slalans] ol
5 OgMe (5,5 S gl sl ( SiSgd el (55 IS
S en Sy sile egias sLaglonSI AT
O3S 9% st 655 gl S o s Jo5es]
059l (Girgih et al., 2013) we LS Jugp g
L olelie jlas gol, 8l cwlools las alsdllas
4 S 0SS o ooliiwl ol slalansST
Eriman 3 31 ] b rae slaglannST il 45 ol
Sl 2lde w3, lyls c cedw Bl s ccal
.(Phadke et al., 2016) s
Y+ 590> (Cyprinus carpio) Jsess j5-5 2o
Jlis (ps5 oyl )3 (o395 SlodisS 5l ao )

s 05 > A 3 ‘) u‘/ ;“

e ol
o=l adgi a4y a> 45 L .(Shabanpour et al., 2012)
Condl 4 azsi b g 4 (nl 52))00 e (olnl Ho 555
Sdlad i o ST hg,y U g o laeaST ]
o & asdllae Gl 5o (OS] (g (SlaenST ]
5 bl 5l Jool> (GBI (g SlaraS| T olo>
gz alsyy YSIT 03T b Jgone 5e5 oole slis|
SIS e eIl odled o oo il 5

28,5 )8 sy 080

S gy 5 3se Y

Rb 4 gl 6}\.«0:\»T ALY

L asdad Ve slawy 4 @le g0 Jsors 155 ol
aan 4,0 3 S ekS IFAVEL OV (355 (neSilee
& olyed 4 Slgig ladax 10 9 od deo LSSeny )8
oo oltalojl 4y oo 4 (G35 539 ¥ 1) S L)
5 Tl (3,5 Bk caz b Jiie G plx

ﬂwawoolowoﬁy"b@lﬁ‘wﬁsﬁ
99LM‘ M_B; S0 sL_No‘gsLﬁw“\*l’uﬁgs’) £33


https://www.google.com/search?safe=strict&rlz=1C1GGRV_enIR756IR756&sxsrf=ACYBGNQtM5Msrw1C_vqgYbyM8HuG_BP-sQ:1576500753672&q=St.+Louis&stick=H4sIAAAAAAAAAOPgE-LUz9U3sLC0SK5U4gAxzcoryrW0spOt9POL0hPzMqsSSzLz81A4VhmpiSmFpYlFJalFxYtYOYNL9BR88ksziwF7Ub6pTwAAAA&sa=X&ved=2ahUKEwj5oaT7mrrmAhVL1xoKHb_IABgQmxMoATApegQIDRAH

by

il Jolo (BT g ST ST olgs (o) 2

VIO oY MO /) Jodoe puiigm cdale oLl
Sl D508 el S g 0l Al (i el o 5 e
Olas aiga Jslowe 3l ine o> 4 DPPH IS0,
ALl Jgilie ;.0 DPPH Yao Lo /) Joloxo 5l )50
VO Sde 4y g ab oslo (IS o9 4 Jol> bl ol
G e g b ool S8 SO L 0 agBs Ve ]
UV jiagidgiSe ol olf2wud al g 4 by L
,o (Spectrophotometer UV-M51 UV/Vis, ltaly)
JLSel, e dm s s 308 gl DAY 50 Jsbo

(Mishraetal., 2010) w05 acwloe p; aal, 3.b

DPPH e oo, = (AD-As/Ab)x100

2 C omeling 3l Sl T e anglie cq>
Ol eolawl calises 6L&s - Lals

b T 0y Suals @yl vy
(K58 05)

= ST g diged I il glacdile
VIO 5 Y OO ) e /0) Joloe iy clale Ll
(S5 o=l s Sl g 00 Gl el S e
@bz glacdale b S8BT iy diged od Lo )
5 PH=FIZ L) Yoo + IV Slod 3L i) Lo VIO L
9oy ) il 8 ey Joloee ;) (e VIO
15 Aids Yo odiol sty S 5y A bl
VIO o) cBlaie g augSol ol 5 il a0 0+ sl
Ol 4o a0 Ve sl Sl IS s 5 Jslore 5 as
G5 L aiBo Ve Jodowe (il e 0,5 3L
VIO Lo =) 318 5 ot il aiBs jo 9o Ve e
A8 ST sl i e VIO 5 slaie T i s
g9 Jsb o Jol> Jolome Gl ol oS 5wy +/)
Sl i Az ;e 0,8 38 gl Ve
Sl i b (LS gy (SaalS 08
.(Ovissipour et al., 2012)

Sl az )3 =V 5558 50 b e sl S0l
2w (Esmaeili Kharyeki et al., 2018) o (g oSS
250 558 5l eoli il b ond COIST i Jlone
28,5 )18 eolatul 050 (S 5 o>

39 i bie slagle o SIS 5 it ol
ool Jgloxo (yatg iy Gliee 5 AT 4z )y iales]
ST 5l o, Shoe iz gl uizen L0
ol slale) 5l easlaway g8LSO! sig
N s Vg ¥ ooll ol lee &jad slaasls
—5—a3 VY JLSGoly 9 9 (DPPH) Jsla—e s Sy
(ABTS) oyl Seisilsur -l isssin L ¥ o
09 ()b aw ol (Faall & jad rizen
R BU I R G

(DH) COIKT ax y5 i F.Y
(V2a¥) Merrity Hoyle g, (wloly COISGT a0
Be v o 6 pSoslail sl Sawlg IS 6 5 51 ol b
g S 000 L oad BT (g 1 5l s S
L o 9 0d bgloee o yoV e ol Siulg S 5
Slocie as0h Geiy yle 4880 VO Soe A Ar e g 90

A0 g (et 6y gy an Jede L8y (g
o Al 5 abaly b OIS

o Sl Seinlg IS (6 37N ¢ Jeloe 53 039558 Ol \
= x) oo

Aged 1D gy Ol

Jslows 59 .0.Y

OhlSea sLowry (g, an Jodoe (g jlade

Syge S Wbl gy Slote Gl 5 e

- MD* j“ )‘)T J\Sanb‘) )L@ﬁ Q)-@ SN
(DPPH) Bk J{)g.u—\

= ST g diges 3 alise slacalé ol



OAA

Syl i g 4 520 8.Y

5 8 plil (Bolai Mls )b JB o ol guios
o g9t e LSS b Blas ezl plos
dlie «Shigmg bl (a3l L baosls (09 Jlo i (o) 2
e o BT ey 18U et 6l ool
olals a5z ey Ly (SIS Gatig (eS| T
O I ste Sl pyp sl 285 D s a8l S
Al oslainl o 13 B mhaw ;o (SO eesl 5l b1 Sl
SPSS 20 3 8le 5 5l ool b L oo ¢ 4355 ol
b alol

@\:5 Y
KT 89,1 lrond S 5 VY
FeSE g iy n o ys aS (hek 4 () Jouz) cils

S job (x5 Rl sl s Hob
P+ 0) Céb rals

SYY ILSsly SuiS yles e imiw ALY
sl S5 5 S 535 9 530 S W= e 5237
(ABTS)
Clad Gromiw 6l 5 0t as (el S Shee
oolarul (V2 V) o)) SKen g Aleman g, 51 oS loe
i 0590 loy b 3l om A (550a0 S L G o
Gz Gl dny ey U e T L (g5lms—d,
Vo e o bl ogil VY'Y zgo Jobo o o /VE-/-Y
0 s 323, sl iy Son WA | aigas s oo
s Sl LS o aado Ve Suwe a9 bolxe ABTS
a0 Gloy (o 5l e ol 4sSSI Y TC glos
3 dunlie jalate 4.0l ouiles egilh YT o ladiges
d—o0 g ool M‘u_iujjs_mT o lioes ‘_gl._mg«_]a.l.c
1290 ,5 dewlee pj alayl, LABTS JSol, Soiss e

S S e doyo = . - PARE
ol diges i

(Sis oolo 039 030 ows> ») <L 9 ¢ leo! )| J.'al? ‘:\B&T O 9y )09 9 é,m )9.5 GﬂbLo sLi| 9 ¢leo! ‘:J)A) ).JLJ R J,A?

Sl =z 9 Cagb, ) >l
Y/fE £ < /vEP Yy/Aaxy/yy? SANAE Y[\ D \AVARE:SRYARY ;L.iolssl_ul
N ERAIE VY & o[ AYIEY £ Y0 YISA £ - IVY il g slasl §l Lol 8T uig s poss

P 0) dll oo Lo sre gl odi LS g o 40 Dglae By )10 aw Jlae Bl il B Sl

e Gl o gime g0 4 CAISLT 450 5 Jglone
2 Jodoe (a9 p e L dl(P<-1-0 6 Jgaz) o5
Sl Lt (slo cime VLS| 4 iBs \Ye 550 oo

(p>-/+0)

T aryd 5 I slows iy XY

a0 g Jodoe g Lo | ool s
L aS ols las cblGl aiado VA g VY. & e

gy e o VAL B CBIST ley o ial38l



044

il Jolo (BT g ST ST olgs (o) 2

cilisio slo) 50 (Jgomo yau5 Lol g slrol COLLT a5 9 Jolono (i p (Sileo .Y Jgu

min) ;b;

VA \Ye

Y.

ARVt YAt Ye/VAE YD

OFIFF £ </VAR OY/+ O % /¥y P

YepVyE .yt
TAIYY £y/YY ¢

YeYY £ ey (mg/ml) Jsloee (uSg

YEAY 37 ¢ (1) 8T a0

(P 0) dil oo o gre Dyl oaiolis Hlaw ja 0 Gglate By, ) ST A jlae Bl il £ Sl %

FYL 50 dabges SlownST il lgs (Z8IST loy oo
a8 VA 4le; )0 DPPH So S Lo ICso ¢ 28,
KUDN JCOUVRVENEI [ WSV SRS TSR Vi o - SRV R ARV
F Jooz) cslo 1) Lo lo) s 40 Jlade o yieS oS
4 DPPH o ;0 C by &8 puizmen (P<+/+0
IR e Sy90 dmlie jslaie & 55 it lackile
Ol cdale ol S L as ol lis mles g 28,8
I PP RV N S U oS CIFPPE RV 5| JOW P

P10 D Jgu)

DPPH 313T JK a1y SuuS jlge cullad 5.1

S5 JLsiol, jlgee 308 i 4y by o gl

L g aido YAe g\Y $+ &+ slasle; 0 DPPH
s 1 S ke VIO 5 Y A0 ) [0 slacdale
(g e (a3 L as ol (las (SBIGT (s
¥ Jgaz) bl (il ol JLSGol) Jlge ao)o
3ol (ST Loy g (eizpo (P10
Sslis DPPH _Sa_S Lo ;31 i i sl yle;
Gl bl 4y g b (<[00 Y Jgaz) wilanls

(min) ;le;

mg/ml) cptig, cdale

VA

\Y-

s,

VAR VAVS
YAIFA £ [+ AN
VR YA
FYIAD £ VYA
VFA0 £ Y/YEA

RS ERTA
AT At
OY/+ ¥ & Y/YEAe
DFIFY & + [P0
FOIYD  1/) AP

UTY £ 0/09%
AASER e
LAY & YYEEe
OYIAY  1/00%
AINERIS

Y.
FIYY £ y/Q)\0e <10
YY/AY £ \/s1Cd \
fe/aN £ YFVE AN
FAIY £ - [OYDP Y
INAZE-AVAR S Y/

S,led o Fme gl samalis Jla ja 18 (AB,CD) gliie )5 By anil go 1,85 d jlee GBlizil £ S0ke ssims ylis Jgaz slaosls
(<L 0) dil o alites sl las (o e gl saims LiS gt ;40 (8,0,6,d) Dolate S gS By > ail co Al

VA VY- iz Y- min) obe;

AR RIRRL VoY £ - F¢ VIAE o[NP YIYY £ /- A% (mg/ml) IC s

(P 0) dil oo o pre Dglas sasolis Hlaw ja 0 Gglate By, ¢SS dw jlae Bl il £ Sl %

Glizo sedilé 15 C ol g bawgi DPPH o131 JIoly (Suscs sl @08 51 Jools g ls .0 Jgus

Voo O \-. \ (ug/mly clale

EYIVV & +/- YD FYY £ Y/VEYE YIYY £ F/5F DPPH sl3T Jssl, e woys

(P 0) allgo o Sre Dgles eniolis Hlaw o 10 Sglate g, ) ST A Hlee Bl il £ Sl %



1vaAa UL..M) ¥ G)Lo.Q:: JY 0,99 su‘f‘MeuMsuM g

Fog¥e oy oo, V0 o) cdale o (p<+/+0) ‘;,aT O ;MK RIERERN
i (P> ]+ ) WS onaline du‘d@o Oglay add
S aido VA CBIST e sl (SasS lpe &jad

u)u ") UJ&;‘ U"'i"ﬁj—’ o lale d...:‘)_‘a‘ L:

F Jgaz) 0,5 oy (5l e il 8l ol Sasals

olo ylis gl e tali8l o)l aw ol Saels

Glizo slhedilé 1o 5 BT lise saylo) 18 (b b duw o] gy (SwsdlS @ yud I Jol> bl f Jyus

(min) ;L;
(mg/ml) (g, cale
VA~ \Y- I Y.
YA E ] [ OAE ). YEe B RV oYY & /. .0 -1
CNNY £ L)L yAd LT RV L 00 E /.- ceEN E e NCd \
CNAY E L[l YA SAYY £ ). yEe AR E fe L0 [YED E ofeyCe VO
SIYYQ & fe . YAD S\EF ko[ YBE SAYY £ fe.yCD c[+AQ £ [. 500 Y
YN £ ..o ¥R SIYYA £ o/ . yB0 SAVE £ ). .¥CR <JVFY £ +/. . yD2 Y/

G ,los o o g Dglas saimoylis Jlaw a0 (AB,CD) wglaie 5,5 By y alily oo H1,S0 d Jloe Blysul £ Sl cdimolis Jgao slaosls
(P<e 2 0) wil oo alizes lojlod (Sl S Gglas caums Hlid giw jo 40 (B,0,0,d) glaie S8 By aBl g0 alises

S s 5 ABTS JIasl, oo 55 Gdoan | 0.5 oo ABTS U1, (S ylgn cullid 2.1
Pl 0 Y Jgar) 8l Gl addo WA+ b 8K IO 5 Y O O el slocbile b waids VA 5 )Y S

ABTS JISs51; sla 33 Jpono y95 oalo Lol g slaal (SISST (5uiig 0 tUlgi 51 ol s ¥ Jpur

min);le;
mg/ml) cptsg, cdale
YA \Y- I Y.
VY48 £ V/.qhe q/++ + Y/fFBe YIS £ Y[0B® ofee oE[e R <10
Yol & Vo VBd YEINY £ VA0S YO/a8 + v/fqAd INAREE YA R \
RYATZESRIEN o fAl++ £ V/¥\EC AATAREE A Vi YY/YY £ +/AQCC A
FEIVY £ - [AQAP AVIYS £ - [VYBP OFIFY £ Y/YYEP ATAY A A Y
YEIVE £ \[YHAe YYIY £ V- FAe FOIYY £ +/A\BR AMERNEE A\

Gl,les cpm Jlo g gl caimslis Hlaw o 18 (AB,CD) wolaie I3 By aiil oo )1 s jlre Blyoul 2S5k snias ylis Jgam slaosls
(P 0) dil o it sl Lo (o e gl caims LiS ygiw o 0 (8,0,0,d) Dolate S gS By > ail o Al

o chle Jlade o S 4 0 U Lo e )5 e V/AY Oy wedale gmly oL lay o )8 s
S S e jlade floy cuidS L g clls |y baple o P 0) c8l Glidl gl sixe Dyge a4 (SaiS e

Q<10 A Jgoz) <l _zls3 ABTS cbile 5 aids VA ol 0 ABTS _SuisS s ICso



LABTS JBSoly )l yo o gbayboj 3l Jols Gdl&'T w9y IC s polio A Jguo
4885 VA 4885 VY- aa8s Fe aa8s Ve obes
V/AY £ /v YAY £ - \© Y/PF £ /-0 Yigh £ -/V48 (mg/ml) IC 5o

A<+ 0) dail oo o g Dglas caimoylis Hlaw o 0 Gglate gy ST s jlas Blyil £ Sl

pls oole (yuig  ylade (Thunnus albacares) alb o 5
L 0o BISGT utig o jlode g 090 duoyo YV/O <3/
aalllas j0 095 0o VYV £ Y/Y 5Ly, M}—;T
o1 ale Slusls (g9, (Y1) ], 5 Bakhshan
VO £1/0 plz ool (1u5g,— ,luie (Salmo salar)
O e SYLSIT 55T L CBISST 5l g oo
oad )58 0o, AY/EY Y sod c3IGT diges
Slade (Y VA) o)L, g Reyhani Poulaslas o

ge_AM )9_5 lebLA L] 9 sl 4_,\.]3‘ O g
> o a0, VV/FA £ V/AY (Cyprinus carpio)
L oo ST (saiges (slp a5 aal Cows 4 S 459
Seel s do,s YEIY £ YPE T Jlade 51595 oo 3]
Oeiigym Hlaie ((YV0) o) Ken g Roshan daslllae ,o
SLLS (ol 10 3505 w3l b ST 1 Lol 505
a—o,o YO/Y? (Clupeonella cultiventris) Jg—oxe
OeSgn e o 4 bgy e gl sl oads (3158
Camand (SBIGT digasd )0 (pSgp Hlode (o9 YU 51 ol
09 Ol s e plow g 000 adslosle &
S0 A IA L PV e 1) so e 8ISGT aSges
Kristinsson and Rasco, 2000; ) asles, S 5,155

Souissi et al., 2007; Bhaskar et al., 2008;
.(Ovissipour et al., 2009

@b g ple 5 Jool> (LS slagnsis n

ol (i SYpams 5 oty (bl s olale Jols
by 5 63,5 )15 el sl Ll 91,3 5
=5 (Esmaeili Kharyeki et al., 2020) ol cs—io
g & @235 S 5 Lo el Jals COIST Loyl
Sl Jy— 2l Js—ame 63,515 le
3 eBGT ol aalas 4o (Taheri et al., 2013)
il L A5 o e 5 o plowl Galies (glales

&S dmis g Lo . F

ST T o, Sloe wypp Bad b iagd oyl
‘slw )9_.5 LSQLA sLis| 9 s Lxol OMUB[SJT OeSgy
aS ClGT ol B 50 pge Oylg—e 5l (S pll
&35, Slogad oS 2B ok 4wl o
3l pol> s o (Esmaeili Kharyeki et al., 2018)
l..a as ‘).’> Qs oolaruw! 6....5.)9).: uBlS.:" Lg‘)’ )‘Yl_iﬂ fb")j
3 aS (Yo e) ol,LSen 5 OVisSIpoUr s.a>d 4y a>o
2135 5 nSalig p SYIIT 35l s 31 (s 2 40 ]
MJ&T d_’).’a )‘ ol Cwdy gy u‘)_..o SS9y
s Esmaeili Kharyeki s_a>s o cpooxen .clls 5o
s (Y1) oLL_Saa g Aleman (Y- \A) ol,L_Saa
T 5l cwlio s 55 (V+ +A) )], Kea 4 Bhaskar
238,855 YSIT 3TL bl Geis
aalllas yo (LSOT (afig 09 50 (g y slade
AYIEY as ols slisl g slasl o 0,0 PAA 5 ol>
S 5l 0Ol e o] Jds a5 2l il as o
ST anl b b (s Seigy HeS 5o 03]
53k 5l Al o (b saly Jobme pé SLS 5 i
P o BaTsn ud AWSS 5! o Jslowel
Al i il al> e (b Loyl gy g COST a8
3 S lade (Esmaeili Kharyeki et al., 2018)
gl o 2l a3l oS ke 4y ST (g 5
hLagiagim plow b ol adlas jl Jol> gazes
59 Cadls adgl oolo g5 j0 Dglay 5l s les so
o= Ble g, (V) +) o) Kar 5 Ovissipour aslas


https://www.magiran.com/author/m.r.%20ovissipour
https://www.magiran.com/author/m.r.%20ovissipour
https://www.magiran.com/author/soheyl%20reyhani%20poul

gy

29 Fedishes oS e VIO a2 b (28T (g
au dmo,o YEA0 £ YIVY jloie am addo VAL L)
=5 (Vo)) )L 5 Nalinanon gzl ol cews
30 Gl g glas ST a0 o3l b as ols olas
5 Yang aslas .(P<+/+0) ui cunl i DPPH cus
ST JLSGol, jlpe &,03 oS sls olas (Yo ) o),
Y/ £ < IVF L ol ) Lo o p )8 oo ¥ olale o
YV oL g FOh (gaalllae jo .ol ooy

ST gm0 5l e p e S lee 0 ke
Ao 3 AFIFY £ NVYE So S )lhe ooz o

oS cdale il L yols caslhas o .0l conlie
b il 8 DPPH of3T JLSGol;) jlae <508 ¢ Jgloxe
2l 3 bl Gl e (2l cdale pal381 250
oS T S5 L bl s oo alul Sladllas
C—loa 3 )l 8 5 (LS sy
(Cai et al., 2015; Esmaeili Kharyeki et al., 2020)
oS98l 1C 50 Jlaie (Y1) o) LS g Yang
p S ko VIY+ |, (Thunnus obesus) oy ale Z8ISGT
St Vadile o g ase s ol ) e -
o VE L o] LSSl (SaS e & jod ) e
Jloe ICs0 , ol aslllas jo .aidged (i35 auo, OV/A-
VAe loj yo (8LSOT g (612 DPPH ol51 IS5,
Oladlas plow )0 09 yid do 0,8 Lo VYT caids
2358 (2l yos 5| Jolo (BT (tig 5 61 1Co0 5
= =S e +/YAY (Katsuwonus pelamis)  |ad.
2l ab (Esmaeili Kharyeki et al., 2020) :.J L.
«(Ahnetal, 2014) o J Lo pp )5 Lo VIFY aalle
p S e YITY (Catla catla) WS als slix| g slasl
ool 2le (Hathwar et al., 2011) ,=J Lo »
GarciaMoreno et al., ) ,=J Lo o 0,5 Lo /90
ST BT cudlad ( IS job 4 ol cuss 4y (2014
Slen (alisee Joalse 5l Sl Jlad onys sloveiy
(shmlyial oS 5 BISGT oy e (ST 4z )
Sl brsolgiel Jls5 g Loz (JsSho (339 5 03l
ST sl 5g5L0 £45 (Bougatef et al., 2008)

§ S AT (295 4 jaid Jedlun ) sloaniy

5o cadls gialidl gy, ClG] a0 @ido VAL B oyl
Sluls C8lT g9, (Y41 +) Ko ¢ Bougatef aslas
L a5 al asine (Sardinella aurita) cpo,ls 5l Jol>
Canl a8 AT ax 45 Wy, 4ids 10+ b ey Sl
e SIS (9, (Vo)) o)L g HOsseiNi aslllas 4
ols (Hypophthalmichthys molitrix) Slgs ol
Joloee (efisn lie colo T U Gloy 2al8l L as sl
EE-SIEWE | R R [EJOE T PES
Jdo g oms arwls AT ax o Gus 5l 2T g
5 Oloy Soe ml j0 yiin ool Codlad 4y yal ol
S ddol sl Lo o gy laail g i
(Bougatef et al., 2010) o oolo
5 Ll (59, (V1Y) o],L S 5 Yasemi a_sJlas
SYLSIT) Gidises (Lo 5T b oaiS s 555" oo slis
L eIl ax 0 oylime a5 ols lis (bl g mSeligp
el Lases sl ol —aoli8l gaig, aads fe
&yl (59, «(VAY) ol )LSen g Deniz olidss
Dogfish ol o e 8lT 5 b 51 59— <l b
(Y- +N) o), sBahaskar «Squalus acanthias)
Catla ) Catla alo 8LSST 59y (o5lwaigs 53,
(Y++9) o, Kea g Ovissipour g 559, o231 L (catla
Ple oluls ST gy 1 ol 510550 0
Ll guo (Acipenser persicus) Persian sturgeon
CISGT o laul oley Soe il 8L IS s
J=B slosisn ooy als LJo ay e 5 il
st ood Job é 5 w3l Jlees o3l sl oy
Ovissipour et al., 2009; ) 54— o awlS ;] Goi

Taheri et al., 2013; Esmaeili Kharyeki et al.,
3,90 Sloj ojly o ol gasllas o 4l (2018

e 4 g s oanlie T Bud Lsals aalllas
3518 (6 i gloy 5l mapl pad Jled d a)
iy Ul e &S sl sy o131 iS50, S, DPPH
OgamldenSTyy (slo 2y (sla 1Sy oaiiS5T e
ol el )30 Jee gralanSTal 5 and
Sy BLS! e o DPPH (Suis e codled
Wgad )d (S9S )l e 23V 9 <85 8 )


https://www.magiran.com/author/a.%20taheri

Foy

il Jolo (BT g ST ST olgs (o) 2

sl L 5 (Esmaeili Kharyeki et al., 2020)
oS 5 Glsle wplal jo s ol lad ol edale
5 Oley CdS 51 50 oy gauwlgiel Jlgs g
JAS 56 el e S als g, CBGT Ao il
$sl=> oo, (Bougatef et al., 2010) ol
@S JoUse (135 b sloaiy 5 rautans deulsil
(u,u_/a 9 ‘J.Qy‘ U?") LQQ‘MS‘BJJ Lgl.bo-\.us 4.:)'{.»» U‘?“‘C
w4 (Chalamaiah et al., 2015) soloais el

55 ool Cs ay (ST gy s U Ol
9 (Riad S Sladsity d925 4 | ol aslllas
213 S o5 (JoSdge 09 b sladig

e D338 (s ST T laas s K00 ]
o= Sl 295 by b))l ol (<l ABTS IS5,
JLSGaly 5 cl ol oy slaaiy SlawsT 5t olgs
Sy gt Sl 4y a5 el bl S50, S ABTS
.Jeevitha et al., 2014) 55,5 o ,Lge HlouS] 5l
sdal s glaainy a5 ol yliad Guds cpl @l
Ot 9 W 53 ABTS 6ol Jles 2Ulss syl
2 sl 53 oS e VIO Cbile @ bgiye ] laie
Sgs (Mo YEIVE £ V/YQ) aado YA+ Lo

3, Slos (59, (Y21 F) ), Ken 4 Jeevitha saslllas
sl b (LS gy (a8 ]
oily8l L as ol las 5 (Sardinella longiceps)
JBSeoly Sl Uy e 2 p S e O B 2iale
CGl bl b 3L ey 0 koo SRIBIABTS
i g, L (Uroteuthis duvaucelii) o5 o o2l
- b YO Ll cdale a5l L aS wh aseie el
alioe Gl ALt ol e il s 53 058
5 Cheung axlas yoxen (Sivaraman et al., 2016)
A 13 O3 b ooy as ol L (Y V) o), S
Ly ABTS (SoS ke o, Sos (0 e 5=l LS
lasls

0090 48 YA+ & bgy e ylo (ke 1Cs0 0,50 0
- xSl alizee sloyle; ;0 1Cs0 polie g ol
Oley Uil ¥l b aS (g ek 4 cslaiils po 4y cod (g)lo
s gulos cowl oo, 5 oy el S 1Cs lase

ETLENURPRNEIC I EE PP T XV OO Y EOCER
O L5 s s oY1 e (o 0els
SLoiis 5 oy GlanST bl o Sles 1o oo
Bougatef et al., 2008; ) a,ls ale oo i3IS
.(Chalamaiah et al., 2012
SRy e 50 e sl b 5l S
=4S el ol (Sals ©j08 b)) SlanST ]
0318 5 a1 T oS 5 S Ul bl el
SRl gy )0 35 oe ooliial (39,008 b (g Sl
Fe™ ayFe™ (5 oo Olies i 4 021 052
aslas gl .(Bougatef et al., 2010) o5 oo azzls
clile g cilST ey S il b aS ols ples Lol
Sl (ST (g (Sasals 0508 SIS s
I cdale o o [oVY 5lg c sl a bl g )ls —ine
SATANEPUIS SROLTA ISR IR 0
VA BT o 5o i dee 2 08 (oo VIO 2l o
SSLSGT g el Sasals a8 ool e aids
So eckle jo (Gadus morhua) ols ol 5l Jol>
5 (Farvin et al., 2014)-NFY ;o Lo 5 o5 oo
ks 1958 ols s 5l Jole LT (2255 g
e o o 5 o VIO e bale o (K. pelamis)
oxs y,l38 (Esmaeili Kharyeki et al., 2020) -/\V#
2V L Sen g Aleman asllae ol .ol
L oS e oole (SIS (Y5 (STl 31 (o 2
VO L -0 5 edale 58l b as ols las sYSIT 3
= o8l (Saals @ju8 il e 0 05 e
Sl il oo 53 a5 ko VIO b Gl b g sy
OHlESen 9 Yang asllac ;o 028 o olid g o Sxe
odd S ufigp ol G (Seals Ul (V+1))
VYO 40 ¥/b e kale o (Thunnus obesus) - b
L g ol ol (5,155 +/AFA 5 +/OVF o VVF (o5 5
Shalidl S8 ol g (Sl 0 clale el
S gy ol g (Sals ol o5 Iy
Oeiigy (Farvin et al., 2014) (G. morhua) oS ale
s (Lassoued et al., 2015) (Raja clavata) als
K. pelamis) _las 0 y99— ol s

7



1vaAa UL.-M) ¥ o)Lo...‘l‘: JY 0,99 sQ‘ﬁ‘ ;'.&.a.b &Lwﬁmsu)b.w 7. f

Y 6)§w sleais 9,50 40 (Y4 +A) o Ken § Samaranayaka
North Pacific hake al s jl oo ol o

Slge @y 8 a S ol Lzs (Merluccius productus)
Sl 00,5 o olidl clale  zoli8l L ABTS G,
S sk O jlade (Yo V0) oL Ken 5 FON axllas jo
Ble uie 0 plys 5 8 CAIST g I 2 e
Ao s AY/YY £ /YO (Oreochromis niloticus) Lo
Sl las g5 IABTS (SoisS [l Cools
ST atig g G 5 0 Shee S5 b
s BIST ey e oo ol OISO Ll i a0

3 Jol> ‘5.5&1 Oeigy aS slo lis pol> aslllas

e 0 255 Ulg (Jsere 155 ale slis 5 slasl
Cmizmen 8,10 DPPH cus jo Logas 4 ol3] ISl
535 ey il COIST 4, 3T e talsil L
@l@\‘sﬂ Ol 4888 VA B CBlGT a0 iolydl b
ol @l amg b goomme po ad i baagty
50 Slg3 o g ] ollao Ls;laﬁ.mSlG‘;ﬂ Sl glylo
gz 6,800k Giulidl jalate 4y olae glaos gl 8

558 18 0aliul 850 SgmmsliaST ol I g S5l i 2 5 ] €92 P g

«(Sivaraman et al., 2016) el atsly

References @Lu )

Ahn. C.B., Je. J.Y., Cho. Y.S,, 2012. Antioxidant and anti-inflammatory peptide fraction from salmon byproduct protein
hydrolysates by peptic hydrolysis. Food Research International 49(-). 92-98.

Ahn. C.B., Kim. J.G., Je. J.Y., 2014. Purification and antioxidant properties of octapeptide from salmon byproduct
protein hydrolysate by gastrointestinal digestion. Food Chemitry 147(-), 78-83

Alemén. A., Pérez-Santin. E., Bordenave-Juchereau. S., Arnaudin. I., Gomez-Guillén. M.C., Montero. P., 2011. Squid
gelatin hydrolysates with antihypertensive, anticancer and antioxidant activity. International Food Research
Journal 44(-), 1044-1051.

AOAC., 2000. Official Methods of Analysis, Washington, DC. USA, Association of Analytical Chemists.

Bakhshan. A.V., Alizadeh Doughikollaee. E., Taheri. A., 2014. Investigation of antioxidative properties of protein
hydrolysate obtained from waste, in the Salmon (Salmo salar) filleting operation. Journal of Comparative
Pathobiology 11(44), 1143 — 1152. (in Persian).

Bhaskar. N., Benila. T., Radha. C., Lalitha. R.G., 2008. Optimization of enzymatic hydrolysis of visceral waste protein of catla
(Catla catla) for preparing protein hydrolysate using a commercial protease. Bioresource Technology 99, 335-343.

Bougatef. A., Nedjar-Arroume. N., Manni. L., Ravallec. R., Barkia. A., Guillochon. D., Nasri. M., 2010. Purification
and identification of novel antioxidant peptides from enzymatic hydrolysates of sardinelle (Sardinella aurita) by-
products proteins. Food Chemistry 118, 559-565.

Bougatef. A., Nedjar-Arroume. N., Ravallec-PIé. R., Leroy. Y., Guillochon. D., Barkia. A., Nasri. M., 2008. Angiotensin |-
converting enzyme (ACE) inhibitory activities of sardinelle (Sardinella aurita) by-products protein hydrolysates
obtained by treatment with microbial and visceral fish serine proteases. Food Chemistry 111, 350-356.

Cai. L., Wu. X., Zhang. Y., Li. X,, Ma. Sh., Li. J., 2015. Purification and characterization of three antioxidant peptides
from protein hydrolysate of Grass Carp (Ctenopharyngodon idella) skin. Journal of Functional Foods16, 234-42.

Chalamaiah. M., Hemalatha. R., Jyothirmayi. T., 2012. Fish protein hydrolysates: proximate composition, amino acid
composition, antioxidant activities and applications: a review, Food Chemistry 135, 3020-3038.

Chalamaiah. M., Jyothirmayi. T., Diwan. P.V., Dinesh Kumar. B., 2015. Antioxidant activity and functional properties
of enzymatic protein hydrolysates from common carp (Cyprinus carpio) roe (egg). Journal of Food Science
Technology 52(9), 5817-5825.

Cheung. I.W., Cheung. L.K., Tan. N.Y., Li-Chan. E.C., 2012. The role of molecular size in antioxidant activity of
peptide fractions from Pacific hake (Merluccius productus) hydrolysates. Food Chemistry 134, 1297-1306.


https://www.magiran.com/author/bakhshan.%20a.v.
https://www.magiran.com/author/alizadeh%20doughikollaee.%20e.
https://www.magiran.com/author/taheri.%20a
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chalamaiah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26344996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jyothirmayi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26344996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diwan%20PV%5BAuthor%5D&cauthor=true&cauthor_uid=26344996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinesh%20Kumar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26344996
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4554606/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4554606/

Diniz. A.M., Martin. A.M., 1997. Optimization of nitrogen recovery in the enzymatic hydrolysis of dogfish (Squalus
acanthias) protein: Composition of the hydrolysates. International Journal of Food Science and Nutrition 48,
191- 200.

Esmaeili Kharyeki. M., Rezaei. M., Khodabandeh. S., Motamedzadegan. A., 2018. Antioxidant Activity of Protein
Hydrolysate in Skipjack tuna Head. Journal of Fisheries Science and Technology 7(1), 57-64. (in Persian).

Esmaeili Kharyeki. M., Rezaei. M., Khodabandeh. S., Motamedzadegan. A., 2020. Enzymatic Production of Protein
Hydrolysate with DPP-IV Inhibitory and Antioxidant Activity from Skipjack tuna (Katsuwonus pelamis) Head.
Modares Journal of Biotechnology 11(2), 177-184

FAO., 2018. The state of world fishery and aquaculture. Meeting the sustainable development goals. Rome. Licence:
CC BY-NC-SA 3.0 IGO. Pp. 227.

Farvin. K.H.S., Lystabaek Andersen. L., Hauch Nielsen. H., Jacobsen. Ch., Jakobsen. G., Johansson I., Jessen. F., 2014.
Antioxidant activity of Cod (Gadus morhua) protein hydrolysates: In vitro assays and evaluation in 5% fish
oil-in-water emulsion. Food Chemistry.149, 326-34.

Foh. M.B.K., Amadou. I., Foh. B.M., Kamara. M.T., Xia. W., 2010. Functionality and antioxidant properties of tilapia
(Oreochromis niloticus) as influenced by the degree of hydrolysis, International Journal of Molecular
Sciences 11, 1851-1869.

Garcia-Moreno. P.J., Batista. 1., Pires. C., Bandarra. N.M., Espejo-Carpio. F.J., Guadix. A., Guadix. E.M., 2014.
Antioxidant activity of protein hydrolysates obtained from discarded Mediterranean fish species. Food Research
International 65(C), 469-76.

Girgih. A.T., Udenigwe. C.C., Hasan. F.M., Gill. T.A., Aluko. R.E., 2013. Antioxidant properties of Salmon (Salmo
salar) protein hydrolysate and peptide fractions isolated by reverse-phase HPLC. Food Research International
52, 315-322.

Hosseini. S., Ghoroghi. A., Jamalzadeh. H., Safari. R., Hosseini. S., 2010. Comparison of produced fish protein
hydrolysete from viscera and head of Silver carp (Hypophthalmichthys molitrix) using Alcalase enzyme and
internal tissue enzymes. Iranian Scientific Fisheries Journal 21(3), 55-62. (in Persian)

Hathwar. S.C., Bijinu. B., Rai. A.K., Narayan. B., 2011. Simultaneous recovery of lipids and proteins by enzymatic
hydrolysis of fish industry waste using different commercial proteases. Applied Biochemistry and Biotechnology
164(1), 115-24.

Hoyle. N.T., Merritt. J.H., 1994. Quality of fish protein hydrolysate from Herring (Clupea harengus). Journal of Food
Science 59, 76-79.

Je. J.Y., Park. P.J., Kim. S.K., 2005. Antioxidant activity of a peptide isolated from Alaska pollack (Theragra
chalcogramma) frame protein hydrolysate, Food Research International 38, 45-50.

Jeevitha. K., Mohana. P.K., Khora. S.S., 2014. Antioxidant activity of fish protein Hydrolysates from Sardinella
longiceps. International Journal of Drug Development and Research 6(4), 137-45.

Khafaeizadeh, K., Sakhaei, N., Doustshenas, B., Ghanemi, K., Zolgharnein. H., 2016. Evaluation of antioxidant activity
of the purified peptides from hydrolysis of rotifer (Brachionus plicatilis). Iranian Scientific Fisheries Journal.
25(2). 69-78. (in Persian)

Khalili. M., Ebrahimzadeh. M.A., 2015. A Review on Antioxidants and Some of their Common Evaluation Methods.
Journal of Mazandaran University of Medical Science. 24(120), 188-208. (in Persian).

Kristinsson. H.G., Rasco. B.A., 2000. Fish protein hydrolysates: production, biochemical, and functional properties.
Critical Reviews in Food Science and Nutrition 40(1), 43-81.

Lassoued. I., Mora. L., Nasri. R., Aydi. M., Toldra. F., Aristoy. M.C., Barkia. A., Nasri. M., 2015. Characterization,
antioxidative and ACE inhibitory properties of hydrolysates obtained from Thornback Ray (Raja clavata)
muscle. Journal of Proteomics 128, 458-68.

Lowry. O.H., Rosebrough. N.J., Farr. A.L., Randall. R.J., 1951. Protein measurement with the Folin phenol reagent.
Journal of Biological Chemistry 193, 265-275.

Mishra. K., Ojha. H., Chaudhury. N.K., 2010. Estimation of antiradical properties of antioxidants using DPPH assay: A
critical review and results. Food Chemistry 130, 1036-1043.



VAR lins; oF o )lods VY 0,90 ()l (ommds olin alzme bl 55

Nalinanon. S., Benjakul. S., Kishimura. H., Shahidi. F., 2011. Functionalities and antioxidant properties of protein
hydrolysates from the muscle of ornate threadfin bream treated with pepsin from skipjack tuna. Food Chemistry
124, 1354-1362.

Ovissipour. M., Abedian Kenari. A., Motamedzadegan. A., Nazari. R.M., 2010. The Study on The Properties of the
Yellowfin Tuna (Thunnus albacares) Visceral Protein Hydrolysates Using Commercial Enzymes. Iranian Food
Science and Technology Research Journal 6(1), 67-76. (in Persian).

Ovissipour. M., Abedian. A.M., Motamedzadegan. A., Rasco. B., Safari. R., Shahiri. H., 2009. The effect of enzymatic
hydrolysis. time and temperature on the properties of protein hydrolysates from the Persian sturgeon (Acipenser
persicus) viscera. Food Chemistry 115, 238-242.

Ovissipour. M., Rasco. B., Shiroodi. S.G., Modanlow. M., Gholami. S., Nemati. M., 2012. Antioxidant activity of
protein hydrolysates from whole anchovy sprat (Clupeonella engrauliformis) prepared using endogenous
enzymes and commercial proteases. Journal of the Science of Food and Agriculture 93(7), 1718-1726.

Phadke. G.G., Hrishanmoorthy. E., Bangalore. A.S., 2016. Bioactive and functional properties of protein hydrolysates
from fish frame processing waste using plant proteases. Springer-Verlag Berlin Heidelberg 23, 24901-2491.

Reyhani Poul. S., Jafarpour. S.A., Safari. R., 2018. Evaluation of oil fatty acid profile, functional properties and antioxidants
activity of hydrolyzate produced from rainbow trout (Oncorhynchus mykiss) viscera by application of protamex and
neutrase enzymes. Iranian Food Science and Technology Research Journal 14(1), 162 — 176. (in Persian).

Roshan. S.A., Ovissipour. M., Keshavarz. M., Nemati. M., 2015. Optimization of the production of protein hydrolysates
from common Kilka (Clupeonella cultiventris) using protease enzyme (Promod). Hournal of Marine Biology
7(2), 83-90. (in Persian).

Samaranayaka. A.G., Li-Chan. E.C., 2008. Autolysis-assisted production of fish protein hydrolysates with antioxidant
properties from Pacific hake (Merluccius productus), Food Chemistry 107, 768-776.

Shabanpour. B., Rahmanifarah. K., Shabani. A., 2012. Evaluation of post mortem flesh quality attributes in common
carp (Cyprinus carpio L.) slaughtered by exsanguination and hypothermia methods. Journal of Food Science and
Technology 36(9), 21-31. (in Persian).

Shahidi. F., Zhong. Y., 2008. Bioactive peptides. The Journal of AOAC International 91(4), 914-931.

Sivaraman. B., Shakila. R.J., Jeyasekaran. G., Sukumar. D., Manimaran. U., Sumathi. G., 2016. Antioxidant activities
of squid protein hydrolysates prepared with papain using response surface methodology. Food Science and
Biotechnology 25(3), 665-672.

Souissi. N., Bougatef. A., Triki-Ellouz. Y., Nasri M. 2007. Biochemical and functional properties of sardinella
(Sardinella aurita) by-product hydrolysates. Food Technology and Biotechnology 45, 187-194.

Statistical Year Book of the Fisheries Organization. 2013-2018. Deputy Director of Planning and Planning
Management. Pp, 33. (in Persian)

Taheri. A., Abedian Kenari. A., Motamedzadegan. A., Habibi Rezaie. M., 2013. Antioxidant activity optimization of
gold stripe sardine (Sardinella gibossa) protein hydrolysate by RSM. Iranian Food Science and Technology
Research Journal 8(3), 262- 270. (in Persian).

Yang. P., Ke. H., Hong. P., Zeng. Z., Cao. W., 2011. Antioxidant activity of bigeye tuna (Thunnus obesus) head protein
hydrolysate prepared with Alcalase. International Journal of Food Science and Technology 46, 2460-2466.

Yasemi. M., Ghomi Marzdashti. M., Darnahal. T., Mohammadzadeh. B., Amini. H., 2013. Yelid of protein recovery
and degree of hydrolysis associated protein hydrolysates from Bighead Carp (Aristichthys nobilis) by using
enzymes. Iranian Scientific Fisheries Journal 22(1). 149-156. (in Persian).


https://www.magiran.com/author/m.r.%20ovissipour
https://www.magiran.com/author/a.%20abedian%20kenari
https://www.magiran.com/author/a.%20motamedzadegan
https://www.magiran.com/author/r.%20m.%20nazari
https://www.magiran.com/author/soheyl%20reyhani%20poul
https://www.magiran.com/author/seyed%20ali%20jafarpour
https://www.magiran.com/author/reza%20safari
https://www.magiran.com/volume/126163
https://www.magiran.com/author/a.%20taheri
https://www.magiran.com/author/a.%20abedian%20kenari
https://www.magiran.com/author/a.%20motamedzadegan
https://www.magiran.com/author/m.%20habibi%20rezaie
https://www.magiran.com/volume/74767
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Yang%2C+Ping
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ke%2C+Hongqiao
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hong%2C+Pengzhi
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Zeng%2C+Shaokui
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Cao%2C+Wenhong

