[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

(DOI): 10.22092/1SFJ.2021.125494 Y () AY-av Oloel oM sale dlas

:‘9&532—‘9& Ao

150 39 950 Olld §f Gl g JLdtun ) Slavin (58 ySos o195 i

g oy o TS S

“s.yeganeh@sanru.ac.ir, skyeganeh@gmail.com

Qbﬁ‘%;‘)hu ‘L;Juﬁlc@mjts;”usﬁ,h am‘d<c;m§6»‘d‘zdl:éds&d‘d‘&m 5\5;—\
b mlie 5 (55,5laS asle o8EMNS (o) laane 5 ok ouSiils ( Ik oY seans (554058 05 S -V
Sl GBS GRS

Ve 53T il Ll Ve Tl e el

w0 a3 sl S > Bar Slals 5l s 5 by sladiy 53, Kkes (olp ) Sl adlls Sl B
b o 5T 3l ol b sl w5 oK Oy (b B sld S r Sl sl oy ol ST
CIST Ol I3l b sls Ol s cad b5l (SPH 5 SPH, SPH1) ol lanzy o3 Sas ol 5 <OIKT
Glls (P<e/00) aBl b5l (ool sae S 4 Al 555 SOLSL 5 COKT s el an g 3 4 K
Dole PHEYe 3 0T Ol S8 Tas 5 551 2ty SPHy 5 SPHy Sl (s ine Ssw & SPH3 bl Olpe daasily
Ssed sl @Y 5 o licd gl el Lasls SPHy 5 SPH, & s SPHy L(p<+/+8) w58 2,158 AV/AYEY /af
b by S w5 o 08 e e SANSEYAS ¢ plid el C Il asls e o 5Vl sy cnl s Sl g rt
b Ol it (aids VST A) i 18 PH=S s Ssedsel ool Lasls s Ll sy pH=Y
o 03 S ol S e e a8 oo PH=YY 5 SPHY s &8 5 o 180/0TYH0/AY st S a5l oIS
b bs o ST e e b ity (P<H/00) s SPHy 5 SPHy 4 s (o8 1o L 2/3YE/FT)
Sha Sl Sl euds sz oo S olet dawl by (P<2/00) 55 (15 s> ke 8/VAE V1) SPH;

s 5 e M 3lgn 53 el S 8 BB e 53 el 3T Sl eslinal b Sn (o010

ity (53,Shos olss (Jebiums (slodiiy ( uSabyy (oSae Slols S GolS WIS

Jss ok 55

AY


mailto:*s.yeganeh@sanru.ac.ir
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jladein sy glandy o Slac ol s iadi

Jsolas s 0K

9 (Oebegy (bl (BLS (o 9 Salign ojlygs
ooliul (o g Grw F9oeS (gt S cOent) (Sl
el o) (60 Slae plor Caugllas 04d 0
AL (Gamdsal (5l (aSlh (g pladsel Codled
el Cudb S gilal el (oS el
RTLS KVOWCY Y] IR (B B KVS SRRUVE N Ep N P
Ll op)l5 g6 5 SLI adg 5l m lagsSsn
a5 35 ols (nl p At Jelgs oS o atiee
s dnsle) Brae mil g s g5 Jols
los ey dynge 41 w3l Cond (VA0 o), Kan
Oyen 5 a8y AYAF (o Kan 5 jeelind) STy
Klompong et al., 2007; ) cal] a>,s (1Y44
..y (Souissi et al., 2007; Wasswa et al., 2007
il os

3925 b pil Jlo jo a8 el bl 5l (S 55
OV Gles 5 S b)) Gl Sl Spae 4l
3 OldS pliwl 09l so (gadtug 5 5598 55iS o
&S wis bl oz ol 55y ,eaS Jled
YO o592 (5,518 (b ondliee 55 5508 55150 STl
e dlex 5l B slarsu Bl ke (59 51 e )s
Ol iy @l olsl 2 Nigd o0 525590 g Ay
Oeey ol &5 Wl e de e WY-VE Clnls
adlige Jdian; ooy & o 5 bk LB
by ooy o,Sles ols> (535 a5 o]
or 0¥ 3 K 69l R ST Sluls Sl Jels
slo ;o oy ol SLE pac b LS sl onis
ook 5l e &5 ol Buiod ol e (54l (2108
SR Sl olule 5l Jubcun; glacy oy
slacy o Shee ol S)ls aad (Cwss
Oley aw ;o 1) j9530e glyunsm 51 gudyi Jladiaw;
S dlie 5 gy (CEGT 4z 0)

U gy 9990
w251 9 1 g
QLS Sl 53 (55918 3150 5 (S0 ) 5K lails
oBlislesl ay 8y 0,505 Sjglme 10 5 as ((lineS)

FPRVTS
5 anatun Gbpl Caw 4 aml> Gl S ol L
Sluls 5l gob; pz walize JIE1 @ Ll 40,8
32 0bpl 69l care jo Sluls pl 0gd e oy
ooyl b OV game 4 ailes o e eoliinl O g0
WDgd 35500 Oluls cul ST .ael has oYL eg 33l
S il gadg axlg J Glp 605w o U &
S 08wl (Sogll s 1) ey b
dage Dppe & Sluls Gl 5l Glgie &5 gl
Pn ol ol Slals Gl ale jog adgs w0 ool

gr:lo Gl Cais (o il g o Dygo Ay
aS 6,58 Jpame il oo eolatnl LB Ql,».}{l 9 youb
5 Soiglem) Phew 0,5 adg Sluls opl 5l Gl e
obpl 43 50 Wige axg BB oz s (eBsn
5 o) 2k b e Gl ele R
Oluls 5l olg oo a5 6,550 Jgame (WYX ] ) Kan
GBIT eign w0 adg byl @psld 5l Jels
BT Jol> Jaamme cpl sl (Jdians 5 sloacs)
quf..fl‘s:ﬂ d3aS ool oplacdgsl  lae 4
5 (Safari et al., 2012) 59,55 e oylgie 4 5,550
JoSo Slyie ar bl 5 skl pladl slie o
oo obsS o ) Vb spypdn colB b (oo
(23 5 omesmd) Bl 9n)l5 (an slee o
CIGT ) Jeol> g sl y0g aSLl es (VYAY
Jbd e oy s o sleacy sl
oludl &8y a5 wiis Sumlginal oligS sle g5 Jolis
O 2 S SySelsnsd Sl S e Bran |, Ll
Ghls oy ol OYAY L Slye) aiS e Jlesl
Oy b eatS haai alex I Sjglen ele
Oy Ao (3 oliml ab ( dia] piw 00LS o g3
Kim and Wijesekara, ) ol oo w550 oo
Ohey 4 (GBI Glecnsyy wdy e (2010

AY


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Fe (o) Ve Gl Ve pale el

oSly qld jslate 4y dagley cnl Gl am ol 4SSl
a0 A0 gles jo amds VO G a4 o))l (BIS]
NS RV JROIC I [
Vo Soe ) e 4250 Ve gles o )l Slgione
D-78532 ) jsamyle Aeee g 90 Looaids
51 eoliiwl b ciblpgw o (Tuttlingen, Germany
Vaco 2 Zirbus, ) solexl (SSis olKiws
(Ovissipour et al., 2010) «& S (Germany
aw by Oloy dw @ bgrpe sy g8 4 0g )5 A
59 (SPH3 4 SPH; SPH;) &glaie slacslGl a0

“&T ol yd o)y

5ham casls pl albxe gl il ¥ CELGT ax o
Jslors (el g 99 oSy loy) alSGT anld oLl
93 b Jol> Jolone 5 0l 05938 (Ciblpgw) (29, be
4285 Vo O 4 wgaedw a0 ¥ o glos 0 £Y.-Q
Sblpgm )3 35290 (ar e S)S eiyile
Ab odzmiw (Layne, 1957) &jon By, 4 W
Hoyle ) ws )5 acwlxe o3 alal, 51 al,8 COlST a0
:@nd Merritt, 1994

&l 5 (55,5laS pgle oKiils SHb DY game (5 )9l,8
ool g eolaiwl 0 g0 Bl el Jate gl b
Sonled jlas el WSaligy 59,5 M}-ﬂ VS
Eoyi sloy b g angs (S,Lils) Novozyme s i

20,5 6,5 wgmb a0 T sles o ialej]

Jrdlann ) oty adg
el Vg ¥V o) lagle; o Jdcuw ;) ooy adgs
Sglite COlG] a>,s aw b Srare adei jehaie 4
O ol sl deacy ol adgy jelaie 4y .ol sl
s 5 03ls 18 Blals wiged 05 Ve (g0 e
alal il a4 pH=VIF L claws 8L o e Yoo
ploz ;0 addo Vo Cow 4y )l o alo e 0 au0 8
a0 Ad sles L (Memert wnb 29, Iran) I
Sluls cél J3b sl Bl b e s 18 uganlo
3l Sl 4 oley ol (s e o g o
dry Ao e 0 0l S e gles jo B oal cols
abgiye (Il 4 gl azls Vo (lioe a4y oSelig o351
Cold ) ,lo St [95beSSl as o)) alolddl .o adlal
a>,5 0+ sles L (shaker incubator, TM 65, Iran

(1) 28T az o = (sl Sl )15 (65 o po Vo Jsloms 50 35290 (59 [4i5a3 U 035,59 x )+

a9y (2L
o ooliial L3 alasl) 51 ey 2l anslre (ol

aolre (40,51 Caws 4y g o lailiwl St gy glaie 4
uv-) ogidg yiS ! NECIR
ey 31 (M51UV/VisSpectrophotometr, Italy

2 oolaiel o lailiwl pusSgp olgie 4 95 g

(1) 357 <83k = Lo 0a e 55 | (oo (335X g 0 )] 5 ) - -

00) o U1 glos o addo Vo Lol ol .ol sails,
3 il YO+ + @ 550 258 10 e 5 45
OeS9n 9 s Oy 5l Sblpgw 5o Jole (e

Joy oI5 530 5 o s any @iges 8 525

AD

JUdcan j slaowin (§9,50es (plgs (o)
209 pS e Yoo e e Gl e
ooliiasl b byl 0juigyd ol i oo Vo b 8lSS]
YFLAN AT @ Joloe PH Loy /Y 04 g al 5l


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jladein sy glandy o Slac ol s iadi

Jsolas s 0K

el Cowsas 3 alal) 5l ooy

e > (Robinson and Hogden, 1940) o s

(e =[(2bl yygms 10 Jolono (a3g 5 Gyl diges JS outig pl <1+ -

(9) EAI (m?g) = 2 x 2.303 x Agy/ 0.25 x Protein weight
ESI (min) = Ao x At/ AA

5 diged wd Agg o jloy 48 diged iz HAsn
S ol AA @ads Ve ol AL @dds Ve e
Aib oo Aro 9 Aspo (e

Foam Activity ) Soacsas culld sl
:(Foam Stability Index) &5 s,lwl ¢ (Index
Al Yo (SRS b a3 ls e sl
by 5b5sen 5l ooliiul b BIST jog aoys /0 Jslne
90 D 4y 3U1 gloo jo adBs jo 100 VYO Ce
9o b ol oS 5 bolyen 908) 0B (jjsen ad3d
Yoo gote slojaides 4y S puty oud 03508 diged
81,8 Al Ve 5l Gy boliee g 5 Jiiie (50 s
oo,k (Sathe and Salunkhe, 1981) o
s alaly @bl Gl weyd O)jge 4 (Sausas
0% dwle

Emulsion Activity ) (5 » lad gol codled a5l
Emulsion )  demdgal (g5l 9 (Index
lassl da sl ol awlxe (sl :(Stability Index
Vsl il Yoo LS 0 il )
& ,pbigen b Jolo byl 5 ailol BIST g 0o
4 dadd ;o 590 Veler s> Loasds S Oow
ol Casoty geadsel S5 ad gen LS s
Sk 5 S B e b S5 4 e
ham adde Ve g she oloj g0 50 Gemdoal (59l
R I N P R e
ol ode s bole woys /) Slgw  Jewss
Dev 3o Job 53 rresby Sl olius b baJylne
5 Srlisdgel cdlid el s S il gl
Wl dwle b3 Ll 5l eolitul b Seandgel 6 lasls

:(Pearce and Kinsella, 1978)

(1) FouS S collad (a3l = (0500 5l Wigai 2 = (3050 31 B digad 02) | 52500 5| Jd diged 2l - -

Jd Js— 8 5l s law v o Sjg0 4 S (gl
130 )5 duwlos

a0 Ve sl j0 aaBo ¥ Dok 4y ol 00j0d diges

ol o clblool diged > 9 oals 8 egudis

(1) S syl pasls =4z )0 Yo (slos 1o (505,15 5l igad o2 = (105000 3l B Wi 022) 150508 51 U3 igad o) -

B plesl gl ) (Saieer w08 B

(Shahidi et al., 1995) o5 Clus>
Water Holding ) ol eSS cud,b
oS Y el ol 6,=Felasl sl :(Capacity
5 bslie phaie O j i e Ve b gy el
jeo Laado Ve Gos an g a0 VY Lo
bl algd 59,503 b Sibliyge 5 i il YA+ -9
S o 4 Jod 4aBs Ve Soe 4 (a0 FO agly)

Cod b Ly col il OT adgl oo g Sl pygm x>

:(Oil Absorbtion Capacity) »,> wds cud b
25 S I ez ol el e sl o
Selshen Vo5 4y syl s B0 S o IS
Vo Goe 4 Jols bylie o aslol ol 4 &3 oés,
Yo wado Ve ye 9 oS asSl BUl sleo jo ando
590 b aids YO wwawe ol 5l am g ol ojer 4l
Edx b iy Sllpge ez g jed il Yoo og
ST g oS 0 e ke Suse @ o7

AF


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Fe (o) Ve Gl Ve pale el

aS 0400 g do o V1 i (6 Giluls) asllas
Ol o0 VA 51 i 4 (BIGT slayog 50 o8
OeiSen HlaEe (i Gog E9 A w0 8l
(P<-1-0) 55 (. ABIOVEVDY) SPHy 4 gy
Gl L gl oo oaaliv ) Jgux ,0 4S5 sblen
il SBIGT sloyogr 10 (g Hlade (SIGT ax o
395 o gxe SPHy g SPHy 0 st Ll wedl
9 @z polie S Sl eadg yo9 g9 4w (P>1/-0)
e el (D>+/+0) AiLbl (g o ime M3 b,
9 SPHy 5l 2aS (5,lo e jsb 4 SPH3 o S5
3 el anlg by Ll b (P<-/+0) se SPH,
S il 5 ST az e el 4 g g0 4 S
59 Crl Oliee O idan 5 2Bl Gl )l (e ok @

(oo YAUBNE /Y7

Sy a2l 6l gty b laany O 6l
Ol 59 509 £,5 50 0dd ()l <l Fed e
(Rodriguez-Ambriz et al., 2005) a5 5

oot s el el 3 4035 s,
sokiie &y g |l ol IS 5 B oyl o
o33l 5 it S e 5 Lnosls (s el 50
losls .a58,5 solawl (VY aseus) EXEL 4 SPSSy;
One-Way ) ai,iSs by 5T oeil b
e Ogll gy g g wud JBT (ANOVA
Oliebl a3 S3ls (gajl 1 eolitul b o ruSiles

W35 513 oy p y90 2o )3 A0

SOGT (5o 081 g 1 mmrgus (o2 oo S
P58 EP Aw g losw olend oS5 ) Jeaz o
azp Lkl glite (Jldew; sloay) (8IS

9l (F59 8 CBL b g AT a4z 0 (Jladoms j oty s9lo (OIGT Sl y0g g | ymgmw (2 Lo cu 35 1) Jgu

Table 1: Chemical composition of substrate and hydrolyzed powders containing bioactive peptides, degree of
hydrolysis and process nitrogen recovery

D) oy il (Dol anys () s (Dewshy, Dy (Doen e

[y g

WASEVED  OAVIEAE AREEVYY VEAYE /Y [JET

FANEENYC AaYE. [#6° VOISFEYNNE YNYENY G AAELYES VAREEY /YD SPH;
VY/FFE- 10" VEIOVE/AYP VOIVYEVNR® YAVARAYR VYT VAASEV TSP SPH,
va/orE-/Ys? YA/ F52 UNE-DA° FNOEYAT QRO ABOVEY/OY SPH;3

(P< 4 0) cewlosls o )losz_m OS] 3925 oaid lid gt 2 50 Dglate g >

50 45 0 aws,d AYAYEVOF oo od el e
werls Olas als s o pH=Y- 3 SPH3
Aoy Fe-qA alisee glo PH 0wy £95 4w >

S
iSgmdgol 5ilul g gyl gol Colled ol
S &8 Aw Srlindgel codld aSla ¥ Ss po
3 el ool oolo ylas CBIGT a0 Ll 5l oglae
Dyge & i a2 0 sl il F 5 Y sl pH
SPHy &y bgspe o] Jlade oV 5 Siglice (5,10 ime

AY

JUdlem 5 gloosiy g8 Ko (plg>
I =1 ESRRVC S U R OWIRCIN ) E B L L ) L
Sglite GlacdlSl az )0 b sKe (598 S Slals
2l PH ol o ( L5 job 4 .ol o ooy Lis
S5 S5, b el 55 | a5 4o o F
@ bape C Bl i g WS wl)) b s
o (SPH3) il axyo pyin L oleas,
chl> s 51 SPH, 9 SPHy pH=f o .(p<-/-0)
oty P+ 0) 30,5 | slakimdo 5 dlis |


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jldenny glaadiy o Slae Jol ge Gt

Jsolas s 0K

5 SPH1 ,5 (l5ee (o i a5 (Gilie sla PH o) 552
65 @y e FANOEVAT Jsles PH=Y-

NP SR ISIRY

clld a3l F 9 ¥ sle pH o (p<+/+0) o5
slaba>Se b s SPH,  SPHy o (6 plic g0l
Ay £95 A 50 1S Ll Ol s asels 0,55 &l )
£ 2 e e VFFA (ST ax o a5l oglie)

~&—SPH1 —&—SPH2 —#—SPH3

Glizo g pH o Jledcaus ) ooy o) IS
Figure 1: Solubility of bioactive peptides at different pH

“ % = D v <
S N U . S

-
v

¥ &0 ) 5y hadgel Sdlad as Ll
(o5

-
-

-8 SPH1

pH

—h—SPH? —#—SPH3

Gl s pH jo Jedcans ) oy 6y luwd gol cudled w5l Y SO
Figure 2: Emulsion activity index of bioactive peptides at different pH

S8l >0 4 dxg Lo (aids VPPIATEQ/-A)
3 Fmdsal 6l pasls PH 5 sads slea,
g Sglate 4280 OY-VFY alls

> Gl 5 (7 US2) ipedyel 5 sl oL
aw o PH=F 2a 5 085 sg3a Jop 2y, SIS
asly gyl gre B asle ol ),
SPH1 (1o ;5530 asli OIS PH (pl o (P<+/+0)
Ll A i (P>4/00) s o xe SPH

AA


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Yo(0) Ve ol o pale dlas

|-
e

) Fydyel 5l p

(adds

\Fe
\F.

v

pH

—8—SPH1 —&—SPH2 —m—SPH3

cilizeo gl PH o Jladlaw  sloawis Femmdgol 5)luly (asli ¥ b
Figure 3: Emulsion stability index of bioactive peptides at different pH

\¥

doasdly, 4 4y L (P>1/00) w5 &Il gyl s
G2l iz ge (sl lasiiy o ST Az il
el s i cwl ad SIS Cesls
3045 35 oy VFOIBYER/AN ouds T ojlul olyaS
Geizs 4o gady slaaniy ol o pH=Y+ 3 SPH;
o, YV-VPP wdly (e sl PH o) Lol

LSS adey e

\ra
¥
Yo
‘-8
Ad
o
AT

1) i Cudlad as s

—o— SPH1

IS )0 1S gyl g (STl collad msli
o boaiy gg aw o ) ol cold sl ¥
IS ol Bl ol oo ooy ylid oglatie dlmg;é&T
Cools Ll 5l oy 4w 2 F 5 Y sl pH jza
R g Xl (gl pme BB Kous b pljas
sl pH o (p<+/+0) wib o SPH; & Loy o polie
WS asls ol L 5l SPHy 3 SPHy of o Y

pH

—&— SPH2 —&—5SPH3

cilizeo sl PH 33 Jedcumn  sloniny (o2ljuiS collad a5 :F JS
Figure 4: Foaming activity index of bioactive peptides at different pH

A4


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jladein sy glandy o Slac ol s iadi

Jsolas s 0K

PH=A ,o SPH; 3 SPH; (sl caxsg ol (P>+140)
dpoiy e 0 S (g lanl aSlas ol sl
o bgye daS olh 6, Soslasl VIAYYEY/YY Joleo
@S gylanl jatli e 090 PH=F ;o SPH;
o azg L) sode sbban 0 aoye =11 als

S yxie (PH

AT
%,
_3: A
—.',; P
3 .
~— Yo

Y ¥

—o— SPH1

=3 bl alin (gaig) 5 S o)l LaSls
;o h g T gla PH 20 b S5 Gllae ool
JB DS S (gl asls il oy gy
et ol e i g 400,840 (glalasdle
F oY slapH jo.(p<-/+0) 39— SPH; a bs 1
il g yly S g lanyl Ly a5 SPH; g SPH,

pH

—A— SPH2 —m— SPH3

ilisio o PH 50 Jledloms j slaawiy &S g luly (asli 0 JSb
Figure 5: Foam stability index of bioactive peptides at different pH

NHPPIEVE CROVENCY g PRESRE N P VX SRONN”
el 00l &l GBI Az yo a5l Sglate glaocy o
oRlP L laaig o ced)b ol gy i Jgux Blhas
Cabb i il Al ST 4y
Sd o ONVAE YY) SPH3 a4 by o 55 Ol (65,1065

Q<10 5 (655 53

Jledcany 5 sloain T (5)laes cod b oY Jouor
Table 3: Water holding capacity of bioactive peptides

Of9) wdx Cud b Y Joax (o gy Wi cadyb
ouls &l Al az o Gl gl cglae iy go8 A
SPHy a4 bgye (85, @i cud)b o i ol
9 SPH2 .(p<’/’&) Sg) (la)f ) }.».JGL».A a/‘\\‘i~/\”\”)
Wo,S5 Wl gyl gme Bl e ) 51 SPH;

P>-7-0)

JUdlan ) Gladuiy (£9; @i Cadyb:Y Joua
Table 2: Oil absorption capacity of bioactive peptides

PP KV SOV N JUdcn 5 ooy

o9y wde cud,l Jdcams § ooy

(55 35 yiud o) (55 3 yiud o)
YIASE- N §2 SPH; O/AYE- /Y2 SPH;
¥/AVEFYP SPH, ALY SPH,
ONAE-VC SPH;4 FIys./5aP SPH,4

Cawlrosls po o gme BB 3929 oaips ylis glaie By >
P<-/-0)

Cawlposls pu o goe OS] 8929 oaims ylid Dglaie By >
(P<-/-0)


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Fe (o) Ve Gl Ve pale el

Syome AT az )0 YL L (5)0g s 0 oS
pe soasli Sl (Socal agn Hlake (i
el (G555 3l pasls BT wnld bl ¢l
OFon 05 g sk eamsglis oS a2la
oI L el g oS e 4 Cond (SUIS]
alaly ol 2l Gl s yloliae job 4y COSGT 4z
anlllas )3 (9 il 5 SIS 4z )0 o s
oSen 5 Jssl, ¢ (V- +A) Pacheco-Aguilar
oS ladlas o cpimen a8 sdslie 55 (VYAP)
Glie slam Bl 5l slinal L VI3 ol oluls
Al sledlSl ax )0 b uiigp 9 dw ¢ OIS
Lo6yog 5o (Fhars 8Ll deys (i b oy
O 5 Il ) ab (3,155 COT a0 0 5L
(Y20

I ooy slaaiy a5 ol olas Lol s @b
Al pslhe b R syl ST Slals
o, YO-AA sga> SPH3 o asls (pl a5 (5 5ba
HB o3, sty bl sl e ol 45 351 juito
6o 8o plygz a5 Sldlhe ple o cwl w29
S dels (Jlbonn; slaacy) ST slogetisn
Vb Vsans iy ool Sublo 55 03 oy 3]
Klompong et al., ) cwl sos 5,55 oo, Ve
2007; Souissi et al., 2007; Pacheco-Aguilar et
ol Lol ede (al., 2008; Taheri et al., 2013
ol COGT az o Gl b Jlebcn ;) slosty <l
e g gy ojll (2T ax s il b as el
039 ol b b e sl o] anal slaal
0098 lagntyn nl coll> p ntign (J9Sge
(Gauthier et al., 1993; Mahmoud, 1994) sy
ooriinns dbal) Lol> s aile 15 Sllllas ple o
Sl o (5135 sy > g COIGT a0
(Souissi et al., 2007 \Ya% g az> ¢ Joo Sl )

Slp pliedgsl el a3ls Gol> Gadow s
Sl 2o 5 005 2 @ e YT-PA 550> SPH;

3 4By Ve-\0- APRCN W Q-.’.‘ 6‘)‘.’ ‘5:9»»»-]9-6‘
aS aas oo las pl )l g slael pl (alie slo PH) oo

)

-y
@ Cond pol> Gipgh ;0 sadys slayog (IS ek
St gl polie g9l alie ldlas ple
G5 )0 Gy eFan sbayss Wesm (e
f‘,.3.)‘.3—1 dw ol L (WWAQ) o,Ken 5 Jo (sil,
Oen by VAT (e 5 03l liod)
Lsav.mj)) Ls]a -+ u‘)ls.o& 9 )%.wj‘ IRCTRIR)
g leslanl LTy (G909 \G)L.’.BB ol ol
Ot 9 3555 qli)edld (uSelisy GYSIT o5l
YL ouliady S sle,og den s S St
SHVY) o) 5 Taheri aciils (g, a0 #4
@ YSIT w3t U YT able luls lals cals]
aS o8l Cewd puEigp duoyd ATV L g 00
P g slyog | Suge 5 cl (g JB Hlade
odss alsysd g Selis GYISIT 5l ooliiul L Tally s
SVIVFEYY  VYIFEYY s cudgay  wiad
2555 le yuo 5 08 5l (adgs (ST tisy (VYAR
e doyd FASYE 515s5 aa il 5l eslinul b Jyens
ol gmogh 0 (AYAF (g 0am 5 Jou Slon ) cudls
shls wg KT axy0 piin sl a5 5,00
5 Blae 4t S Gl Lol oogy 5 g Ol 23V
5 Pacheco-Aguilar adlas o Jlie sl Cans <ol
420 b ooy (g n £98 a1 (V20 A) 1S
adllae ;0 g dwoyo Vo CAGT ax 0 b jog 4 bgye
A Cud Gl i s (Vo0 V) o Ke 5 Souissi
yolo iagh aule i Olaass 3l Sy aldl
a0 oVl by 0 eSen e (n i
Vol (VYAF (g yin 5 Jor sl ) oi cud ST
BT az s bl Lol 5 COIST ey bl b

Ngd oo lax ingw slocalBb 5l (s i sloacy,

! Acipenser persicus
% Thunnus albacares


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jladein sy glandy o Slac ol s iadi

Jsolas s 0K

cge a5 (6,50 JJs (Rahali et al., 2000) sin
Somdsal solul 5 g nliedsel Cdled a3l ials
Pl 4 bae w05 o KT ax s moliEl L
o5 s 0 b pleary claniy Slacil
Sis Gl el S5 Slaad ol a3l
,o .(Chobert et al., 1988) scews JTows! (5 plidgal
s Klompong 5 (\Ya8) ;g 82> 5 Jo sl Slalas
oS Wiy, ol s asle 5 (Vo0 V) o) K
L Somdosl ol g spliadsel codld asls
slaShy oS S AT azps il
BT 9 335 S5 b T ey (5 plieds
She Soba oo ST 1wl e dea

(Mahmoud, 1994) sas s [zals |, s plasel
@S 5ylk g @S Cod)b gl a5 (bl ag
S B e clols ST S ol slaacty
@S Sl laaiy Gl &5 S35 At Glgie
B slanle; sl |, godss S wiiles oo 5 5l YL
ao,yo FooV10Y sgax cailes SPHy oS bis 42g
A880 )l w9 00,5 g S Gl o PH o
5 oS asls oS Las ) ol ooy 1120 sga>
e syl 3l Jole ST oSisn S sl
Y-V e el PH o YT a3l b LS 0S5, Y158
Sy Lglaie doyd Ye-Vee 5 A=Y+ sga ol
5 2l oud, b a5 =y (Taheri et al., 2013)
az o bl Dglitte gudgi elgn 4w S )lul
L Ta55 Jls sl (mle 5l (aoys YO 51+ ) IS
3,5 SIS ol LB gy 9550 15wl )52 5l oslanl
sl PH o) (g dw o asls 90 (pl s ails
doyd YeNFe 5 0018 (0g0) b (e
ol juegh aile p adlae cpl o oo ol
ad ool calSl az o moldl b el g (pl rals
adlle o 4= ol (Klompong et al., 2007)
ol 00l (515 58 (WAP) e 5 Joo Sl
P Sl a5 cl¥l oS a8 Gl oy
ax o g WS Oyzles lgp g ol Site gl 4

2 Selaroides leptolepis

sl Glaie ay eolitul colld 5l udy ooy
GBI (g sl ol Colled el o 55 5
A ag0 eSS, GYIUE ale Wiyl 5l sadys
)l Dglite alize slo PH j0 £,5 5 e yie Ve
els a5 aaxs o (Taheri et al., 2013) o
LW 58 ol il oy (BT (e n
b8 18 aslie 850 il slaes Bl eolatul
5 Srlimadgel cold ol 6l &S (0B, op i
Wb S oSy Pl )l
AOIES £ YAV 5 0 50 aye s OVIVEEVYY ol iy
ST x5, (Elavarasan et al., 2014) o4 ai s
S lgy a5 Sl (og 5 ks pliedgal Sl Cgllae
979t S i v )3 g @ad ST y%e DS Y
58 L (al glaaswl) dad slaog,S 4S5 sboas 4]
B L (kS 5 059 0S50 sleoyey 5
Jolge OTA (31l 92 wnled iSenn (189,
Jo¥9e (938 5 b lag Sy abex I iz
Shs 5 ael ool S5y Iy oaSsy
PSS oxsy JiSlse 53| Sibidial
Slp PBrae Gy g8 oo (nfign ke (bl
Sodsel sl iy bslre Ol gyime 5 Gl
SPH s o I3 50 co |, Jedcaw ) sbbasiy
9 (999,000 zolaw g Sl &S (6,50 55k
Linder ) asb Jge die; cpl 50 Slgs oo w)ls iy
et al., 1996; Kristinsson and Rasco, 2000;
aS il ahavlga ST 4,0 (Rahali et al., 2000
olld pasls wilge e (Jeslge 039
o 18 5 Cou |y (Semdgal 65lnb 5 (6 planad sl
G2l leontisy (Js¥se (yj9 AT azye il L
Cools Gl dgdie e bele nl 5 Wi
S ooy pl boogd Al uEgn s plieadsal
90 S e g By S puts 05 035 b alooiy
Al g oo mhw (ol Qi g WS (oo 25 > 5
5,15 58 93 nl len (il 2SI (Slaiy
che ol o Ll s Caz i QUly W6 1

Y Amphiphilic
ay


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Fe (o) Ve Gl Ve pale el

Mutilangi et al., 1996; Klompong et al., ) sg& o

(2007
Sy Oy wdz Codib (e o il Jele
L ol delse (nl alex I a5 Wise Jlaben;
Jeb ey slhacy GRD osdg,ae sk
slesgs  J&> «Kristinsson and Rasco, 2000)
Souissi et ) sl a> s «(Kinsella, 1976) .5,
Haque, ) liogw -mpl ololais! 4 (@l., 2007
2 A SE Jelee 51 Ko (S 0,8 oLl (1993
55 (Wi laaiy 8y, i ok
chle 4z i Sl anel slaal
Ol enS g 0
PSS N IR ARV RN ARV &5 W
Ofy ke e ol Bl e wig g S
4 (Slizyte et al., 2009) 5,5 salss wi> (s i
L gy wd cudyb aigy pol> G jo o IS e
O OS] ax 51 gy aals (ST ax s gl
4z, il ogs o e s ol 51 SPH3 4 SPH,
ol deay ojlail pelS Coge OIS

sloarola (Ol5)

A S9d o0 ey Sitdg aed 41325 5 (g iy Sllas]
L oefsn 0 089 wdx b Lelse nl gsexe
Kristinsson, 1998; Souissi et al., ) aies o 2als
Sy ol e oad pbnil alie wldllas uls s (2007
AT a4 ys il b ody, wds cud b tals
aS ladlas o (Wasswa et al., 2007) o conliv
S5 mign Ofy) wi> Cudyl p ST a0
2ol gy b 2l (Jeene ;55 (Ble j 5 w28
RS Gyl A azye gl bocdl
abal) 0929 oo (S (VW7 (g 5002 5 oo Sl )
Oy i Codyb o LAl az s e oS b s

(Souissi et al., 2007) wlos 5 o, 1,
Geiod 50 6358 slaaniy Ol ()lagSs cud b asli
ol as ol las Sldlas ple L (SPH3 o554 yol>

® Aspartic acid
* Glutamic acid
> Lysine

® Arginine

qy

T SURNUN | C o B VES R S SRS A S T ALY
d gy 50 0gd ablk Taze 5 058 (L) gl
Sholgs dgp — O S e a4y Gelign (52 ke)
59y Jsse 52,500 slaeg)S 5 lisle wojlul asile
Taheri et ) siwa 5o C8lGT by, 5 opuiispn aaie
Sy &S gylaul 0 a5 golee 5l S @l 2013
\ -
9 OFaneSoed  alelal g0 092
. A
wxge JWluw) ladsn 0 ppYeeSg e
b STy Bl 5 Gisyaee glavign el Sl
S aelonal 59 cnl Gosb Cal & 953 (etsn
(IS ,eb 4 (Giménez et al., 2009) oS o b
Bt ocos Wl &S gylal 5 oS sla Shs
550 5 4 )b caral (glaal oS 5wy Lo
Adler-Nissen, ) s [b opl STy 56 9 g p
o lie 4.]05.)).9 JS‘A} )o 45(5)5.1430“ (1986
Gl 5 oS cdbs asls pH=F 5 wed
] 0duw ).w aQ SPH3 9 SPHZ 6‘,’ S 6)‘wb
el PH ol 58 bty el pals ol ol e
PH osgaxe o pH ol 1,5 (Pearson, 1983)
ol 5o Loy 5 3l )8 Oll ety S sl
Alrep b oy gleaid) i 5 Cude )b gsae
wbl oo 18,5 0 Ol (o)l Sl 5 oy 5 ol
<Je (Chobert et al., 1988; Linder et al., 1996)
@ @ S8 Gl i sleas; Ul 5IPHSY o
9W‘OM)09>J3‘_\><UPH w‘)me)b
eSS Jboww; sloan  gplacdgd  cools

! Hydroxyproline
% Hydroxylysine


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jladein sy glandy o Slac ol s iadi

Jsolas s 0K

@'6)453 M&“
5 SiliS pele olidly b Colem b iagl ()
Y-NVFe eV o lads Looloyl 8 cod (o)l ornds il

&bo

2 S35 IVAY )y .0 (08 9.0 (y9— (g
olyl ol isle ol Lzl oLy sleos gl )8 0 Jgs
XY ) F S asly ool

& OB jedne g 1 5H)LS plle wp ygr (ol
slogtism (ples (yn WAL ) (g tii g
adls s o9 (plos sliml g sl oad 1ds 00
e o551 5l eslawl L (Thunnus albacares)
Folml @l mlo g pole slo fagh )l
FA-YE (V)

ol Jlsdems; sloarin IWAYeo ()0
oSy g S EedS (il glmod gl 3 g CulgS
Sl oBails ol pl (218 glio g psle (o 0SS

bodysl SidesS IWA wz (il $94)
P95 Sl (A DLl Y) (65l 2 e by
-1

AVAD ) (50 9.8 g R v v ISl
SIS o5y ShaeST T 5 59,515 Pl
OS5, Y158 sale ag il 5l sa_sadss
g,y 5l el ! L (Oncorhynchus  mykiss)
WW-YA A(F) O s (58 5 pole . sou il

a0 FLIYAZ cg ez g o0 Ja)
SoeeST T cld g o0, Shas olss OS]
2565 Bl y 5 b 5l eadaddyy (ST (g
i mlo g psle (Cyprinus carpio) Jgesxe
MYAYF(VE) PA )]

bS5 ol o o g BLEALE o S S5
5 begslsl L, asllae AYAA op Gl g .
DM (ole dlme 58S )3 Ko Sras s
DOI: Yo-ts (5IYA ol
10.22092/1SFJ.2019.119783

P R P SIYS P ST R W CIC R PRV
Soslinal L' ale ald (ol sgu 51 a8 BISLT (puSe
Cadyb o ar wiad 0wl )l 5 SYSUT lagy 51
Sy g )5 5 2l o5 YIV 9 VIT OT (g )lae&s
&l cus b (Dos Santos et al., 2011) w5
YT 58 ale aigyail 5 a5 (BT sloetign yo o
S bl 5 ey S S eoliil b (a8 0,
S5 5 2 dhee VAT 5 Y/ e i
5 sl Jalse ((0¥A0 (o), Ka 5 Jon Sl ,) oS
ol w55 5 (Rl 5 Cavga] ansel slasen)
S5y Wifige oy of )& cudyb  aial
COOH uile L,;Jas 6[&05; (clale) osloss 4,0
ol sl yi oy 6 50 (o) NH2 5 (JeaS'508)
Ny05 5 ST 5l e yin polie 6l ekl 5l oy
93 99>9 (Kristinsson and Rasco, 2000) <.l
RVCOPINE VIS CVONI 6 Ot 31 POV I RVOV 6 WY 9L g OO RV
WS oo S5 sy ol IS 5 Qi 4 5
Xy, @i sl (Deeslie and Cheryan, 1988)
O LE] I ESO W L T P RVCOPR [P KV S GOV JN B
(Yo V) o,Ken s Wasswa cladllas .aisl oo ool
Codybb il &g, (WWAP) je8e> 9 U Sl g
O35 BT az e Bl L) la sy O (65l

53,5
Jols Jdcun; sloaiy ol b mls Gilae
L oalie 0 5w syl Sl Slule il )
o8kes oly> I 5l ol plo 5l adys slanscy
o Ll ol JU s L5 sl ey mhw o
ui OJJ)‘A.QE.? ‘|)s_05 ‘);Ln.st,ol u‘j.d: ey ‘5:‘& é.:L...a
U”‘ )I oolazwl b;‘ o ..\.Sl.t S)90 . g 00)5‘)5
£ & argi b sur o a2l ool o 0 laniy
slagialesl plasl aiejls (T (6l Lalyd 5 Jgame

! Prionotus punctatus
1t


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Fe (o) Ve Gl Ve pale el

searobin (Prionotus punctatus) obtained
with different microbial enzymes. Food and
Bioprocess Technology, 4(8): 1399-1406.
DOI:10.1007/s11947-009-0301-0
Elavarasan, K., Naveen Kumar, V. and
Shamasundar, B.A., 2014. Antioxidant
and functional properties of fish protein
hydrolysates from fresh water carp (Catla
catla) as influenced by the nature of
enzyme. Journal of Food Processing and
Preservation, 38(3): 1207-1214.
DOI:10.1111/jfpp.12081
Gauthier, S.F., Paquin, P., Pouliot, Y. and
Turgeon, S., 1993. Surface activity and
related functional properties of peptides
obtained from whey proteins. Journal of
Dairy Science, 76(1): 321-328. DOI:
10.3168/jds.S0022-0302(93)77353-1
Giménez, B., Gomez-Estaca, J., Aleman, A.,
Gomez-Guillén, M.C. and Montero,
M.P., 2009. Physico-chemical and film
forming properties of giant squid
(Dosidicus gigas) gelatin. Food
Hydrocolloids, 23(3): 585-592.
DOI:10.1016/j.foodhyd.2008.07.003
Haque, Z.U., 1993. Influence of milk peptides
in determining the functionality of milk
proteins: a review. Journal of Dairy
science, 76(1): 311-320.
DOI:10.3168/jds.S0022-0302(93)77352-X
Hoyle, N.T. and Merritt, J.O.H.N., 1994,
Quality of fish protein hydrolysates from
herring (Clupea harengus). Journal of Food
Science, 59(1): 76-79. DOI:10.1111/.1365-
2621.1994.th06901.x

0

VA (2 il 9 o0 65205 v grlnd
Slalo eigy a3l slsyen Ll leait
Penaeus ) e s G5t A e
b b b, 5l eolanwl L (semisulcatus
Y0+ () F bl G395 5 oo o

CE Sz g B g ooyl pai iy isyio

Sy WA e e I8l g e (liar cp (owlid

2ol 2 s b Sluls 5l Sojslsn Dl

OS5, I ole ol 5 0y sloasle

S G o5 sl sidsST saKaes,

oY

556 VAR Lz csownl g e o slowl o LS

O Shaaeslsl adkd o el g

Cyprinus ) Jsess y5.5 olo yoo 5l Jol> 81T

YA-FY () YA o)l p) Ol ele ale (CArPIO

DOI: 10.22092/ISFJ.2021.123536

Adler-Nissen, J., 1986. Enzymatic hydrolysis
of food proteins. London: Elsevier
Applied Science. pp. 57-109.

Chobert, J.M., Bertrand-Harb, C. and
Nicolas, M.G., 1988. Solubility and
emulsifying properties of caseins and whey
proteins  modified  enzymically by
trypsin. Journal of Agricultural and Food
Chemistry, 36(5): 883-892. DOl:
10.1021/jf00083a002

Deeslie, W.D. and Cheryan, M., 1988.
Functional properties of soy protein
hydrolyzates from a continuous
ultrafiltration reactor. Journal of
Agricultural and Food Chemistry, 36(1):
26-31.

Dos Santos, S.D.A., Martins, V.G., Salas-
Mellado, M. and Prentice, C., 2011.
Evaluation of functional properties in
protein  hydrolysates from  bluewing


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

e Jladein sy glandy o Slac ol s iadi

Jsolas s 0K

Kim, S.K. and Wijesekara, 1., 2010.
Development and biological activities of
marine-derived  bioactive peptides: A
review. Journal of Functional Foods, 2(1):
1-9. DOI:10.1016/j.jff.2010.01.003

Kinsella, J.E., 1976 . Functional properties of
proteins in food: A survey,Crit. Rev. Food
Science &  Nutrition, 8: 219-280.
DOI:10.1080/10408397609527208.

Klompong, V., Benjakul, S., Kantachote, D.
and Shahidi, F., 2007. Antioxidative
activity and functional properties of protein
hydrolysate of vyellow stripe trevally
(Selaroides leptolepis) as influenced by the
degree of hydrolysis and enzyme
type. Food Chemistry, 102(4): 1317-1327.
DOI:10.1016/j.foodchem.2006.07.016

Kristinsson, H.G. and Rasco, B.A., 2000.
Fish protein hydrolysates: production,
biochemical, and functional
properties. Critical Reviews in Food
Science and  Nutrition, 40(1):  43-81.
DOI:10.1080/10408690091189266

Layne, E., 1957. Spectrophotometric and
turbidimetric methods for measuring
proteins. Methods in Enzymology, 3: 447-
454. DOI:10.1016/S0076-6879(57)03413-8

Linder, M., Fanni, J. and Parmentier, M.,
1996. Functional properties of veal bone
hydrolysates. Journal of Food
Science, 61(4): 712-716.
DOI:10.1111/j.1365-2621.1996.th12187.x

Mahmoud, M.I., 1994. Physicochemical and
functional properties of protein
hydrosylates in nutritional products. Food
Technology, 48(10): 89-95.

Mutilangi, W.A. M., Panyam, D. and Kilara,
A., 1996. Functional properties of
hydrolysates ~ from  proteolysis  of
heat-denatured whey protein isolate.
Journal of Food Science, 61(2): 270-275.
DOI: 10.1111/j.1365-2621.1996.tb14174.x

Ovissipour, M., Benjakul, S., Safari, R. and
Motamedzadegan, A., 2010. Fish protein
hydrolysates production from yellowfin
tuna Thunnus albacares head using alcalase
and  protamex. International ~ Aquatic
Research, 2: 87-95.

Ovissipour, M., Safari, R.,
Motamedzadegan, A. and Shabanpour,
B., 2012. Chemical and biochemical
hydrolysis of Persian sturgeon (Acipenser
persicus) visceral protein. Food and
Bioprocess Technology, 5(2): 460-465.
DOI: 10.1007/s11947-009-0284-x

Pacheco-Aguilar, R., Mazorra-Manzano,
M.A. and Ramirez-Suéarez, J.C., 2008.
Functional properties of fish protein
hydrolysates ~ from  Pacific  whiting
(Merluccius productus) muscle produced
by a commercial protease. Food
Chemistry, 109(4): 782-789.
DOI:10.1016/j.foodchem.2008.01.047

Pearce, K.N. and Kinsella, J.E., 1978.
Emulsifying  properties of  proteins:
evaluation of a turbidimetric
technique. Journal of Agricultural and
Food Chemistry, 26(3): 716-723.
DOI:10.1021/jf60217a041

Pearson, A.M., 1983. Soy proteins. In B. J. F.
Hudson (Ed.), Developments in food

1


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Fe (o) Ve Gl Ve pale el

proteins-2.  Essex, England: Applied
Science Publishers. pp. 67-108

Rahali, V., Chobert, J.M., Haertle, T. and
Gueguen, J., 2000. Emulsification of
chemical and enzymatic hydrolysates of
B-lactoglobulin: characterization of the

peptides adsorbed at the
interface. Food/Nahrung, 44(2): 89-95.
DOL: 10.1002/(SICI)1521-

3803(20000301)44:2%3C89::AlD-
FOOD89%3E3.0.CO;2-U

Robinson, H.W. and Hogden, C.G., 1940.
The biuret reaction in the determination of
serum proteins. 1. A study of the conditions
necessary for the production of a stable
color which bears a quantitative
relationship to the protein
concentration. Journal of Biological
Chemistry, 135: 707-725.

Rodriguez-Ambriz, S.L., Martinez-Ayala,
A.L., Millan, F. and Davila-Ortiz, G.,
2005.  Composition and  functional
properties of Lupinus campestris protein
isolates. Plant Foods  for Human
Nutrition, 60(3): 99-107.

Sathe, S. K. and Salunkhe, D. K., 1981.
Functional properties of the Great Northern
bean (Phaseolus vulgaris L.) proteins:
Emulsion, foaming, viscosity, and gelation
properties. Journal of Food Science, 46(1):
71-81. DOI: 10.1111/5.1365-
2621.1981.th14533.x

Safari, R., Motamedzadegan, A,
Ovissipour, M., Regenstein, J. M,
Gildberg, A. and Rasco, B., 2012. Use of
hydrolysates from yellowfin tuna (Thunnus

ay

albacares) heads as a complex nitrogen
source for lactic acid bacteria. Food and
Bioprocess  Technology, 5(1): 73-79.
DOI:10.1007/s11947-009-0225-8

Shahidi, F., Han, X.Q. and Synowiecki, J.,

1995. Production and characteristics of
protein hydrolysates from capelin (Mallotus
villosus). Food Chemistry, 53(3): 285-293.
DOI:10.1016/0308-8146(95)93934-J

Slizyté, R., Mozuraityté, R., Martinez-

Alvarez, O., Falch, E., Fouchereau-
Peron, M. and Rustad, T., 2009.
Functional, bioactive and antioxidative
properties of hydrolysates obtained from
cod (Gadus morhua) backbones. Process
Biochemistry, 44(6): 668-677.
DOI:10.1016/j.prochio.2009.02.010

Souissi, N., Bougatef, A., Triki-Ellouz, Y.

and Nasri, M., 2007. Biochemical and
functional  properties of  sardinella
(Sardinella aurita) by-product
hydrolysates. Food Technology and
Biotechnology, 45(2): 187.

Taheri, A., Anvar, S.A.A., Ahari, H. and

Fogliano, V., 2013. Comparison the
functional properties of protein
Hydrolysates from poultry byproducts and
rainbow trout (Onchorhynchus mykiss)
viscera. Iranian  Journal of Fisheries
Sciences, 12(1): 154-1609.

Wasswa, J., Tang, J., Gu, X. H. and Yuan,

X.Q., 2007. Influence of the extent of
enzymatic hydrolysis on the functional
properties of protein hydrolysate from grass
carp (Ctenopharyngodon idella) skin. Food
Chemistry, 104(4): 1698-1704.
DOI:10.1016/j.foodchem.2007.03.044.


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.7.0
http://isfj.ir/article-1-2548-fa.html

[ Downloaded from isfj.ir on 2025-12-08 ]

[ DOR: 20.1001.1.10261354.1400.30.5.7.0 ]

Iranian Scientific Fisheries Journal Vol.30, No.5

Evaluation of functional properties of bioactive peptides produced from shrimp wastes
in processing centers using protamex enzyme in different degrees of hydrolysis

Yeganeh S.**; Reyhani Poul S.2

“s.yeganeh@sanru.ac.ir, skyeganeh@gmail.com

1- Department of Fisheries, Faculty of Animal Science and Fisheries, Sari Agricultural
Sciences and Natural Resources University, Sari, Iran.

2- Department of Processing of Fishery Products, Faculty of Fisheries and Environment,
Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran.

Abstract

The aim of this study was to investigate the functional properties of bioactive peptides
produced from shrimp wastes in processing centers in three degrees of hydrolysis. For this
purpose, the wastes of shrimp processing centers were hydrolyzed in three times of one, two
and three hours using protamex enzyme and the functional properties of the resulting peptides
(SPH;, SPH; and SPH3) were evaluated. The results showed that with increasing the
hydrolysis time from one to two and three hours, the degree of hydrolysis and nitrogen
recovery of the process increased significantly (p<0.05). According to the findings, the
solubility of SPH3 was significantly higher than SPH; and SPH, and its maximum was
reported at pH=10, equal to 97.82+1.54% (p<0.05). SPH; had higher emulsifying activity and
emulsion stability index than SPH; and SPHg. In this peptide, the highest value of emulsifying
activity index was reported 68.15+2.84 m?/g, which was related to pH=10. But the maximum
emulsion stability index was reported at pH=6 (166.84+5.08 minute). The highest measured
foaming activity was 165.52+5.91% which was recorded at SPH; and pH=10. Also, the
maximum foam stability among the peptides was measured 118.32+3.23%, which was related
to SPH; at pH=6. SPH; had a higher oil absorption capacity (5.92+0.33 ml/g) than SPH, and
SPH3 (p<0.05). The highest water holding capacity (5.18+0.71 ml/g) was related to SPH3
(p<0.05). According to the findings, the functional properties of peptides produced from
wastes of shrimp processing centers using protamax enzyme are at an acceptable level for use
in various foods.
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