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Figure 1: Location of sampling sites in sub-tidal waters of Khuzestan Province, Persian Gulf
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Table 1: Geographical coordinates of fishing and sampling sites in the northwest of Persian Gulf
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Figure 2: Free radical scavenging activity of DPPH by crab shell hydrolysis in summer and winter (activity
percentage + SD )

Saals wyad

5 Ol Jpad ) ooty Swall &)08 e
s 3,50 el dan st 0,5 on ¥ e 3 i
it Jpab o g oaine OS] Ll b5 I3
Saals &yad e IS 50 (0>0.05)05 5 saaliv
gt gt fseS SYEIT sla 3T (slasels e
cDAWVELANY e s 5 ombl men
RYARE ==00 ERT Y A R k=t A N EA A ==XV DR {
a5 el cawsdy +/VeNEe/eep s \YYE/ .-
Joiine B 4 by il T gl elal
Ol o yiiis (p<0.05) o svmlie Laaw;)j O
5 oebl slamsl @ by dassy (Sawlio,ss
, BHT Saials @08 e fuizes oy YIS
Alide lajdgae b e p Sk ) e
CIYOE-[-Y Qi olie) sloplas jlo gme B
(Y JSs)

lodiged 3l osel Cawot slajdgye s g)ll L )
O i9eS g Ombl sbiul 4 Glenl 5 b
Oliee o JS 50 (0>0.05) 0 samlive (5,15 e SN
6L‘bp.g.)'.ﬂ 6&}:J5)df@ 6‘)? DPPH si> WJL:.Q RV

31555 5 ombl (e (et gz fgeS YIS
NVAYEY/FO YYIEYENY/PO AV -E£P/- A s
dooloee YAIVYEA/AS o YYAYE-Y/AD N F/TY £5/AY
W] a8, Sy il ly 5T gl (olal 2 a5 0405
(P<0.05) o evalice Wl 5l Sy o )lo sne
@ ombl 5 Omen S lp ST JIS00l, Bl e
2l 2 (Jy b osmlie YIIT 51 G (sl x5
odmlive (5 lo gre Dglay o3l 9ol 5 YIII L Lo 351
(Eyman oSt ) BHT 5l iolej] cpl jo 0005
Cllad Gliee oy )5 eolaial cote J5S (lye @
0 cdile 5 S5 ol DPPH Jool, oo
oS 0B (g 503l TANBVESIAA (i oo 51 o5 oo
wwgy Sbasd s bl i Golssxe b &

By Sz


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

Yo(8) Ve Ol oD pale dlas

oY

3 v

=

- .

9 Al

)

3

1y

2

% - -

a,

FOE DY,

o

&

3
& P 23
& )/T f)

R

1

. N

=S
[ i
&

L)

(o Bl it Sasals’ & 5ud) lbuws ) 9 bl )0 s 35 awgy g 0w (Suals ©)ud ol ¥ IS
Figure 3: Reducing power of crab shell hydrolysis in summer and winter (reducing powers SD )

s 4l Sy iyl 5T @l el 2 a5 g0 8
L (p>0.05) w5 evmlin Wil o (sylo sxe
5 onbl lap il Glojds s vy oS4 (Jl iyl
Gl 5o 0gr Sl Gl G it LIS e 58
oaiiS g stas oS5 Captopril 5l s
Oliee a8 o Seslinul cute J3u5 (g & (ACE
s9b i oo Sk IO cdile o T el
Wibge Kz P diwg oy 5l e )b

(% JS) (/. $B/AEY/A)

ACE L cuols
et by pully ST L b,y @l
Jyad ;o Sz 3wy 5l odslcwsay glajds o
sl ACE e soyo a5l el g oyl
colad e (FUSE) (>0.05) ol las s ls sne
Oombl YD Glampl sloasiy ¢lp (SauS ke
S e s e OmeF (eSS
NOIAYENYE AV A=A AYIONVEN/ VY
dowoloe VY 0E/YY o YF/APE/PF AYIYAEV/Y

ACE e cdlad ao
-

& 7 ¥
) 3 /
)

/ g 7

.

o

e oy 57 7
)

5

o

(oo G ypicadlad woyd) (i) 9 bl Jguad 53 iz 5 augy s 3alg youd ACE Sl cadlad ol :F JSid
Figure 4: ACE inhibition activity of crab shell hydrolysis in summer and winter (activity percentage+ SD )

\Al


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

e sty Slaes) BT callad b5

OllSea 5 solie

Sges 0Ll &Sl w4 Glg oo o] amgi jo el sols
5ol polie gol> P.osegnis K> 5 atwg oS
gy 0aiiS gy slop 5l (oled 5wl ge (petS
oS lie DPPH o1 ol Gi> 0 K>3
hls oS odle Kz g LS o
(Harnedy and FitzGerald, oib oo jo baadsss,ls
NFCTN IR TP Aoy O Sy e i 2012)
Sgb g0 aely a5 Wl Sezg sdimo g xSl slaay
ST o], b oslsn sanS s, sl
9 58 (Vo) oLKes 3 WU .auas 2Ty DPPH
54> Scomber austriasicus ssles byl 5l Sy
bl b 4 Wlesgaiyi, i 1) e ys iUl slaasiy
a4 oy opl Wb e tel oaiSids ne slags ]
Slopxy 5Sly 5 Wsd has Flal oY¥saxe
e 5o 00l suslie gl ol bl 4 |, Js,
& Ol | bids,onn ol o3l JSGsl, i culled
Jsb 3 oy sladiy oS5 g ojlal (pogr Sglie
S osliiul 9,50 w3l g5 b aS ols o 25T
) o o Wb G s mpl 2 L oo
Sl Sl Sy @l Grimes S JLs
G eiSen jgyad pwlim g Cudlad a5 aS Wlesls
Sl o il s GeBsn Gl slaShs
Sl (S 0gdoo oolitul gyaee g segn
I ety (SlamSI il cdlad Gl oo onlpegdle
(Dong et sl il s joue bl s o s G,b

al., 2008, Li et al., 2008)
g diwgy » (YVF) ol Ken 5 SOWmya i o
Cewdds (gl aSasidl Caws donl Cpl A e Slsls
eSS 5T codled 2al338 b oo o g 0y8,]
A eyl clale b ol S sile azyo 00 51 5VL leo
=l el pleal obisS Gae lp deye /0
Sl as cl Gl e las ¥ USS 5o edel Cawods
5l 2 eaiiS5ds 0 lam sl (Sawlo,ud Gl
st o b BB Szl wegn
5UT s bl s Ll o, Sz biee; 5 Ll
gl wilbize smpl ele abl S el

-
Portunus segnis <> 5 5,90 awg slosdy o
a8 ol las bis Lios SlonST T slacadlas
Gilas gly Kiz b atag ) eslinal Joily [Siky
Blas 5 2l slo oS as (glp ilen gousie
g Jiang adlae I Jol> mbs ablbge o g (29,0
Qg Gdim loisw as oloplas (YY) o),
5l @9> &= Portunus trituberculatus > =
sloShs b b sban 5 bplens] sl
syl 5l yols adlhe o Sob e 034 amie
et 5595 9 Gt et cOombl Sl Y
P. segnis Sz, assy slootisn slsne sl
Saals ©Had gl sl pler g ws )T colail
3518 sy n yge by ACE wo s laay
LRt T PRV BSOS IS PP P R VC ORI PN
10 cbale o1, DPPH JIShol, Gis Canols wilisea
IS s Y S wels ol e piSikes
r 595 Slam il boedd gy lacnsgy
JGsl, i el o i (1Y) bl 9 (YY)
3 Ol 5 Hliasls Jad o S wisls Lis |, DPPH
O 3529 3,90 50 al cdwlive (g)lo Jxe B
S5 ol b 558 0e Jgab o w3l g0 cnl o e
P. S5 abox 5l liwgden solod 4 sgei oLl
Slp &5 G Sgym S Sl lls segnis
Aidee Joab jo 550 slagiluloms 4 ks W,
Sl 4l wame Sgpm Sl S5 s 5 axsls
ail,d 50 gl Cdvw o Sl B asjls Sase olge
H ads sjlailcmmg | om oSz 5 diwg o
Bl oo Dl i ol a5 Canl oais 3,155 Ca" L
Fl Szt ey GlaSl il cools o Slee o0
aS4is5 lea (Cameron and Wood, 1985) »,13%
JSGal, Bis Jlade il oals ooy Hlas VIS o
Slee 4 (Lgmas Hlowsl ) BHT L DPPH
059 s 3T plo 5 i AMDY jlade b e S
5 st gl sme ysb 4 1) DPPH Gds conls
olas P.osegnis Sz 5wy lagds e ool

\Al


https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Jiang%2C+Wei
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

Yo (8) Ve Ol ol (pale alas

S8 Lo 3T (oolod ¢ S psbo 4y 09 i Lo 31 ol
S0 oladss S e sl las dawgie  Sanals
alen wlosls 3,15 1, yol>  gbss alie mbs 5
Oliee sy sl &S (YY) K6 5 YOON i
gy laonisy ACE oo 5 SlaasT il colled
ST w50 ;I Chionoecetes japonicas Six >
1Cso: 0.19  lyls Slidgyonn ol Lais,S solamul
S0 ol las gly eaisS e 51 xlale ) mg/ml
ST UG, Gis el sl ((FonS e cudles
5 Sals o8 gl ICs: 5.629 mg/ml ABTS
o)l ACE 5k codled (g1, 1Csp: 0.47 mg/ml
e b Olpdgsane gilolos 5l e el onls
SIS ossshS ¥ 5l 5SS slapiS YLl S
e 2odled 5 ABTS JISeol, Sio cools (i
wols ol oS Samalso i Jy sl . ACE
& een selien oSk ol wl 3 bl
Jsb 5> eslial 3,50 Lulpd w5l g5 (s n Slse
ond Sl slaviy Cosle 5 sdgyaee a0 gy
(He et olo o (aielosl S5 5 (J55050 (359)
Alwgy 45 ol 3 50 Gladss S e al., 2013)
5 oS Vb polie Rl poegdle Gltwgy s

odds JuSL5 1 lge SIAYA 1 Lo deadsig S
slgi=e (Harnedy and FitzGerald, 2012) ..l

J&K> L) P. trituberculatus i 5 aiwg iy p
de 4y JlaxST Ghs,y Sl eslanl b (eShgigllaw 5
odd ()35 a5 g n 9 (e 3T g yaum (sl LY V/A
s Pathaka  .=>e.s (Jiang et al., 2017)c.!
Sz B L dlwgy (g Slyioe (V-V)) oS
JAYITY e « |, Portunus pelagicus St
39 50 (Vo)) oK g Lage-Yusty .woges (jo,l55
Chionoecetes K> 5 atwg (olonds cuS 5 gy p
Ol shls Kz 3 dlwg a5 wisges 0,155 opilio
5 sne Slge (VN oy (IYEIY) YU g
Siee 55 5 (IYAD) g 5 lind uendS alos
3 pS ke IV g YWY 0395 Ly g B (reliyg s
YV oLer 5 TAOD pimen 5g diges p,5 Voo

Yy

i oo - (0<0.05) o saslive sl oy o sine
IS 5 bl slapsl 5| by (Saals oy
ke Vo cbale o BHT Socals o038 ol o9
iz slojly s b g oo job & i (Lo 2
CINOE Y Qi ) ologlad o pme OB
2Ulss sl YL Saals &8 L oleS 5 (F JSs)
bl aidlbioe o390 b e Sl pols (6l s
Olye & eslinal ly azg BB a3l gl o
Chalamaiah et ) wgi eais 5 L o olacnsT 5l
Sals &jad a8 ol las ¢Sl o @l 2012
oolitul 5y50 il g5 4 patie b 4 laaiy
s2le 5,50 50 (V-1 ¥) Babji 5 Najafian .o ls S
slasds oe a5 Koges o,l55 Pangasius sutchi
ol Gyt SaelS 0508 ol onbl w5l
Sl Slgen Guiow pl mli b gu> U oS aeo
w5 (YY) ol Ken 4 Chalamaiah yo>ea
Pl o bty Glaesial el
5 o YT slags T 51 Cyprinus carpio
a5 Wi, Azl el A g Widged oolaiwl Cpes
Saals a8 ppin YT @31 ledsae
ok Sdhen oS kee & e o 1, (VY L)
9 Shaslal cldlkd Ko glasdlas jo sl
,o Portunus trituberculatus K> 5 awg sy
(Jiang et coul ool [,155 Se 98wl ol b anslio
Cawdty glooy Soels o,u8 . al, 2017)
dwslie o pol> adllas o P. segnis K>3 5l ool
Ol )l0)13 lavgie a0 (yubizs plo mls
Slop 3l 5l esel cssas 550 ACE (5)lee collad
ols olas «(F JSo) P.osegnis > 5 5l b alise
S DS s 5 (Ll Joad o Lo &S
Sliwe a5 Sl lis b cpl amen ol 042
YT slam 5l glassty 6ln (S ke collud
bl 2595 9 i (G 5 e S90S 0
Sy 6yl e B s b S uilly 5lUT b
@ by codlad i a5 wix e (P>0.05)cles
@ Cod OVOIAY) s 5505 5 (VEIVO) bl aes]


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

e sty Slaes) BT callad b5

OllSea 5 solie

shls slaaiss oSt L (G850 pliwh) plee
MYV N L cwlid Cang) 5 s Cavad

& 6ol g | (Mg odlile g liy
S g p Sl Bl ols oy AVAY
ooSakd anlp e wwlule 5l saslewy
Slawlie s34smsl (Salmo salar) ofjl ol
ARRAEARTAEADAR

v wlbdd Cawgd oy (@b (S el s
cudld byl AYAD g o illgd g .S ( eile
shhgaen 5l ead padss slasiy SlarST K]
<M ode alxe Brachionus plicatilis a5,
YA-£4 (VYO !
DOI: 10.22092/1SFJ.2017.110240

& OB diuetne wp g ()L phwle wg gl
Slld giluange IVAY wp (2ldy (o g
o sy o)l ST iy ST
o by, 5l eolawl L (Sardinella gibossa)
Olnl 2l mlio g psle sla gy 4,05 Ful
YFY-YV-. (YA
DOI:10.22067/ifstrj.v8i3.18466

(S g o 2w o (lblangd e ool
obicsy, 5 Sl ey WAF LS
skl o Xanthidae 4 Leucosiidae slaSox> =
cl>) by pbl Jolgw soe g 52 25
DOI: YA (Vo) A L cwlids usil3l (Lw)8
10.29252/j0c.8.30.19

S9r ) «Srho T (el ) 0dl) wodn
s oy AVAA o olid g8 I
o ey SeST (ST 5 alaSh wo
LSS, YT U e cagy eas
oM oole al=e (Oncorhynchus mykiss)
DOI: AYANY O OYA ol
10.22092/1SFJ.2019.119049

Slule glageSyy e3B! yaee e
aSaislsyles Portunus trituberculatus 18> 5

Grarolearalacul 5IUNFIOY (ol SlaS s ol
&le lyls Chionoecetes opilio X 5 ol
oSy o] (e n wile ke g aned)
IYOIY wwd IVEIA oonigy TEYA sl ol
odinle i ie eSS MNPV (Gosedlge

(Beaulieu et al., 2009) assg,
5 B Gl slasdis 35 b Sy, SIS ol o
eyard ohgle wds s wilgi e b Sin B vy
b )0 f5e (s ate Olsie 45 Srnl 0
oolaiwl ol by i3 108 solasiul 050 (g29,500 S
Coonl Sl Gilg7 o Lblog 5 2Ié plio yo Lyl
Gl cdld Gl el lsaee e Siz s
hwsie ACE oo 5 Suals &jud o Slagns]
5 e Alwgy Oefign » oodle Wb andl Wil
2 dsrse OligeS @ ol slidsne 5 Sz
Gio 3958 0ged dz gl liwgy S ol Sluls
Oliwgicew Sluls 5l 09 dgias jd S 5l oad
ool b3l JB lagSs 5 oSz > (ogatar 2l
wlae sloos 413 alie Cudgas 4 axgi L sanl o
Olwgyides Slals 5l lenS s eiisn bk 4 %k
Sz slacs sl leolaal b ogag 5 58 (L5, 2k

o :.“)

&b

(L 0 (ol Cawgd gy o o2 ep o sl
SoST Bl cpols AN co (Kozyl g .S
sl s, L Solen dactylus . g8l> aiws Sas
oS! Bl cd by Saals o ,0é DPPH
BY-0+:(MNA bl ol poy aloe o

9O i (Jg ol (gylaw ol (oo golossl
Seo w55 xR ey (b
sl sleo! ,o . (Brachyura) 5 slbass =

\Al


https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=174781
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=174781
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=18579
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=18579
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=18579
http://dx.doi.org/10.22092/ISFJ.2017.110240
http://dx.doi.org/10.22092/ISFJ.2017.110240
https://dx.doi.org/10.22067/ifstrj.v8i3.18466
http://dx.doi.org/10.29252/joc.8.30.19
http://dx.doi.org/10.22092/ISFJ.2019.119049
http://dx.doi.org/10.22092/ISFJ.2019.119049
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

Yo (8) Ve Ol ol (pale alas

Akinmoladun, A.C., Ibukun, E.O., Afor, E.,
Akinrinlola, B.L., Onibon, T.R,,
Akinboboye, A.O., Obuotor, E.M. and
Farombi, E.O., 2007.  Phytochemical
constituents and antioxidant properties of
extracts from the leaves of Chromolaena
odorata. Scientific Research and Essay
Journal. 2(5):163-165.

Aluko, R.E., 2012. In Functional foods and
nutraceuticals. Springer-Verlag New York.
155. DOI:10.1007/978-1-4614-3480-1.

Balti, R., Bougherra, F., Bougatef, A.,
Hayet, B.K., Dhulster, P., Guillochon, D.
and Nasri, M., 2012. Chymotrypsin from
the hepatopancreas of cuttlefish (Sepia
officinalis) with high activity in the
hydrolysis of long chain peptide substrates:
Purification and biochemical characteriza-
tion. Food Chemistry, 130(3): 475-484.
DOI:10.1016/j.foodchem.2011.07.019.

Beaulieu, L., Thibodeau, J., Bryl, P. and
Carbonneau, M.E., 2009. Characterization
of enzymatic hydrolyzed snow crab
(Chionoecetes opilio) by-product fractions:
a source of high-valued biomolecules .
Bioresource Technology, 100(3): 3332-
3342. DOI:10.1016/j.biortech.2009.01.073.

Bougatef, A., Hajji, M. and Balti, R., 20009.
Antioxidant and free radical-scavenging
activities of smooth hound (Mustelus
mustelus) muscle protein hydrolysates
obtained by gastrointestinal proteases. Food
Chemistry, 114(4), 1198-1205.
DOI:10.1016/j.foodchem.2008.10.075.

Byun, H.G,, Lee, J.K,, Park, H.G. Jeon, J.K.
and Kim, S.K., 2009. Antioxidant peptides

Yo

isolated from the marine rotifer,
Brachionus rotundiformis. Process
Biochemistry, 44: 842-846. DOI:

10.1016/j.prochio.2009.04.003.

Cameron , J.N. and Wood, C.M., 1985.

Apparent H* Excretion and CO, Dynamics
Accompanying Carapace Mineralization in
the Blue Crab (Callinectes Sapidus)
Following Moulting. Journal of
Experimental Biology, 114 (1): 181-196.
DOI:10.1242/jeb.114.1.181.

Chalamaiah, M., Dinesh Kumar,

B., Hemalatha, R. and Jyothirmayi, T.,
2012. Fish protein hydrolysates: proximate
composition, amino acid composition,
antioxidant activities and applications: a
review. Food Chemistry, 15: 135(4): 3020-
3038. DOI: 10.1016/j.foodchem.

Dong, S., Zeng, M., Wang, D, Liu, Z., Zhao,

Y. and Yang, H., 2008. Antioxidant and
biochemical ~ properties  of  protein
hydrolysates prepared from Silver carp
(Hypophthalmichthys ~ molitrix).  Food
Chemistry, 107: 4, 1485-1493.
DOI:10.1016/j.foodchem.2007.10.011.

Harnedy, P.A. and FitzGerald, R.J., 2012.

Bioactive peptides from marine processing
waste and shellfish: A review. Journal of
Functional Foods, 4(1): 6-24.
DOI:10.1016/j.jff.2011.09.001

He, R., Girgih, A.T., Malomo, S.A., Ju, X.

and Aluko, R.E., 2013. Antioxidant
activities of enzymatic rapeseed
proteinhydrolysates and the membrane
ultrafiltration ~ fractions.  Journal  of


http://www.academicjournals.org/article/article1380191996_Akinmoladun%20%20et%20al%20%281%29.pdf
http://www.academicjournals.org/article/article1380191996_Akinmoladun%20%20et%20al%20%281%29.pdf
http://www.academicjournals.org/article/article1380191996_Akinmoladun%20%20et%20al%20%281%29.pdf
http://www.academicjournals.org/article/article1380191996_Akinmoladun%20%20et%20al%20%281%29.pdf
https://doi.org/10.1007/978-1-4614-3480-1
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/article/pii/S0308814611009666#!
https://www.sciencedirect.com/science/journal/03088146
https://www.sciencedirect.com/science/journal/03088146/130/3
https://doi.org/10.1016/j.foodchem.2011.07.019
https://www.sciencedirect.com/science/journal/09608524
https://doi.org/10.1016/j.biortech.2009.01.073
https://doi.org/10.1016/j.foodchem.2008.10.075
https://www.cheric.org/research/tech/periodicals/doi.php?art_seq=1425155
javascript:;
javascript:;
https://doi.org/10.1242/jeb.114.1.181
https://pubmed.ncbi.nlm.nih.gov/?term=Chalamaiah+M&cauthor_id=22980905
https://pubmed.ncbi.nlm.nih.gov/?term=Dinesh+Kumar+B&cauthor_id=22980905
https://pubmed.ncbi.nlm.nih.gov/?term=Hemalatha+R&cauthor_id=22980905
https://pubmed.ncbi.nlm.nih.gov/?term=Jyothirmayi+T&cauthor_id=22980905
https://doi.org/10.1016/j.foodchem.2007.10.011
https://doi.org/10.1016/j.jff.2011.09.001
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

e sty Slaes) BT callad b5

OLKea 5 sublie

Functional Foods, 5: 219-227. DOI:
10.1016/j.jff.2012.10.008.

Hou, W.C., Chen, H.J. and Lin, Y.H., 2003.
Antioxidant peptides with angiotensin
converting enzyme inhibitory activities and
applications for angiotensin converting
enzyme purification. Journal of
agricultural and Food Chemistry, 51(6):
1706-1709. DOI: 10.1021/jf0260242.

Jiang, W., Hu, S, Li, S.and Liu, Y., 2017.
Biochemical and antioxidant properties of
peptidic fraction generated from crab
(Portunus  trituberculatus) shells by
enzymatic hydrolysis. The Food Science
and Biotechnology, 52(11): 2479-2488.
DOI:10.1111/ijfs.13533.

Jianga, W., Liua, Y., Yangb, X. and
Shiwei, H., 2018. Antioxidant and
antibacterial activities of modified crab
shell bioactive peptides by Maillard
reaction. International Journal of Food
Properties, 21(1): 2730-2743.
DOI:10.1080/10942912.2018.1561463.

Koracevic, D., Koracevic, G., Djordjevic, V.,
Andrejevic, S. and Cosic, V., 2001.
Method for the measurement of antioxidant
activity in human fluids. Journal of Clinical
Pathology, 54. 356-361. DOI:
10.1136/jcp.54.5.356.

Korhonen, H. and Pihlanto, A., 2006.
Bioactive  peptides:  production  and
functionality. International Dairy
Journal,16(9): 945-960.
DOI:10.1016/j.idairy;j.2005.10.012.

Lage-Yusty, M.A., Vilasoa-Martinez, M.,
Alvarez-Pérez, S. and Loépez-Hernandez,

J., 2011. Chemical composition of snow
crab shells (Chionoecetes opilio). CyTA-
Journal of Food, 9(4): 265-270.
DOI:10.1080/19476337.2011.596285.

Li, Y., Bo, J., Tao, Z., Mu, W. and Jian, L.,
2008. Antioxidant and free radical-
scavenging activities of chickpea protein
hydrolysate (CPH). Food Chemistry, 106:
444-450. DOL:
10.1016/j.foodchem.2007.04.067.

Mendis, E., Rajapakse, N. and Kim, S.K,,
2005. Antioxidant properties of a radical-
scavenging  peptide  purified  from
enzymatically prepared fish skin gelatin
hydrolysate. Journal of Agricultural and
Food Chemistry, 53(3): 581-587. DOI.
10.1021/jf048877v.

Naderloo, R., Ebrahimnejad, S., Dustali, A.
and Mahdian, M., 2016. Five crabs of the
families  Xanthidae and  Pilumnidae
(Crustacea: Decapoda: Brachyura) from
Abu-Musa Island, Iran; new records for the
Persian Gulf. Marine Biodiversity Records,
9(1): 19. DOI:10.1186/s41200-016-0019.

Najafian, N. and Babji, A.S., 2014.
Production of bioactive peptides using
enzymatic hydrolysis and identification
antioxidative  peptides  from  patin
(Pangasius sutchi) sarcoplasmic protein
hydolysate. Journal of Functional Foods, 9:
280-289.

Oyaizu, M., 1986. Studies on Products of
Browning Reaction Antioxidative activities
of browning reaction products prepared
from glucosamine. The Japanese Journal of

\id


http://dx.doi.org/10.1016%2Fj.jff.2012.10.008
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Jiang%2C+Wei
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hu%2C+Shiwei
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Li%2C+Shijie
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Liu%2C+Yu
file:///C:/Users/r.falahi/AppData/Local/Downloads/52\(11\):%202479-2488
https://doi.org/10.1111/ijfs.13533
https://doi.org/10.1080/10942912.2018.1561463
https://www.sciencedirect.com/science/journal/09586946
https://www.sciencedirect.com/science/journal/09586946
https://doi.org/10.1016/j.idairyj.2005.10.012
https://doi.org/10.1080/19476337.2011.596285
http://dx.doi.org/10.1016%2Fj.foodchem.2007.04.067
http://dx.doi.org/10.1021/jf048877v
https://www.sciencedirect.com/science/article/abs/pii/S1756464614001741#!
https://www.sciencedirect.com/science/article/abs/pii/S1756464614001741#!
https://www.sciencedirect.com/science/journal/17564646
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

Yo (8) Ve Ol ol (pale alas

Nutrition and Dietetics, 44: 307-315.
DOI:10.5264/eiyogakuzashi.44.307.

Pathaka, N., Shakilaa, R.J., Jeyasekaranb,

G., Padmavathy, P., Neethiselvan, N. and
Arisekar, U., 2021. Variation in the
Nutritional Composition of Soft and Hard
Blue Swimming Crabs  (Portunus
pelagicus) Having Good Export Potential.
Journal of Aquatic Food Product
Technology, 30(6): 706-719.
DOI:10.1080/10498850.2021.1936324.

Qian, Z.J., Jung, W.K,, Byun, H.G. and

Kim, S.K., 2008. Protective effect of an
antioxidative  peptide  purified from
gastrointestinal digests  of  oyster,
Crassostrea gigas against free radical
Induced DNA damage. Bioresource
Technology, 99(9): 3365-3371.
DOI:10.1016/j.biortech.2007.08.018.

Sowmya, R.T., Ravikumar, M., Vivek, R,

\Al

Rathinaraj, K. and Sachindra, N.M.,
2014. Optimization of enzymatic hydrolysis
of shrimp waste for recovery of antioxidant
activity rich protein isolate. Journal of

Food Science and Technology, 51(11):
3199-3207. DOI: 10.1007/s13197-012-
0815-8.

Tao, X.M., Wang, ZN., Yu, SH. and

Zhang, J.F., 2010. Optimization of
enzymatic hydrolysis of swimming crab
waste for preparing protein hydrolysate.
Food Science, 31(16): 139-144. DOI:
10.7506/spkx1002-6630-201016029.

Wu, H.C., Chen, H.M. and Shiau, C.Y.,

2003. Free amino acids and peptides as
related to antioxidant properties in protein
hydrolysates  of (Scomber
austriasicus). Food Research International,
36(9):  949-957. DOI:10.1016/S0963-
9969(03)00104-2.

mackerel

Yoon, N.Y., Shim, K.B., Lim, CW. and

Kim, S.B., 2013. Antioxidant and
angiotensin | converting enzyme inhibitory
activities of red snow crab Chionoecetes
japonicas shell hydrolysate by enzymatic
hydrolysis. Fisheries and Aquatic Sciences,
16(4): 237-242. DOI:
10.5657/FAS.2013.0237.


https://doi.org/10.5264/eiyogakuzashi.44.307
https://www.tandfonline.com/toc/wafp20/current
https://www.tandfonline.com/toc/wafp20/current
https://doi.org/10.1080/10498850.2021.1936324
https://www.sciencedirect.com/science/article/abs/pii/S096085240700658X#!
https://www.sciencedirect.com/science/article/abs/pii/S096085240700658X#!
https://www.sciencedirect.com/science/article/abs/pii/S096085240700658X#!
https://www.sciencedirect.com/science/article/abs/pii/S096085240700658X#!
https://www.sciencedirect.com/science/journal/09608524
https://www.sciencedirect.com/science/journal/09608524
https://www.sciencedirect.com/science/journal/09608524/99/9
https://doi.org/10.1016/j.biortech.2007.08.018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sowmya%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26396312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravikumar%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=26396312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vivek%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26396312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rathinaraj%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26396312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rathinaraj%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26396312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sachindra%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=26396312
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4571211/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4571211/
https://dx.doi.org/10.1007%2Fs13197-012-0815-8
https://dx.doi.org/10.1007%2Fs13197-012-0815-8
https://doi.org/10.7506/spkx1002-6630-201016029
https://doi.org/10.1016/S0963-9969\(03\)00104-2
https://doi.org/10.1016/S0963-9969\(03\)00104-2
http://dx.doi.org/10.5657/FAS.2013.0237
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.6.7
https://isfj.ir/article-1-2441-fa.html

[ Downloaded from isfj.ir on 2025-10-28 ]

[ DOR: 20.1001.1.10261354.1400.30.4.6.7 ]

Iranian Scientific Fisheries Journal Vol.30, No.4

Evaluation of antioxidant activity of hydrolyzed peptides from Portunus segnis shell
Crab

Ebadi Z.1; Doustshenas B.'"; Sakhaei N.*; Ghanemi K.?
“doustshenas@kmsu.ac.ir

1- Department of Marine Biology, Faculty of Marine Science, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

2-Department of Marine Chemistry, Faculty of Marine Science, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

Abstract

True crabs are always part of the catch, especially trawling. Given the lack of direct
consumption of crabs in the region, their shell waste can be used as a valuable source of
protein to extract antioxidant compounds. In this study, samples of Portunus segnis crabs
were collected by trawl nets with apertures of 40 mm from depths of 20 to 30 m from the
west coast of Khuzestan province. The enzymes a-chymotrypsin, Trypsin, Pepsin, Papain,
Neutrase and Alcalase were used to hydrolyze crab crust proteins. The antioxidant activity of
the crab shell was investigated by removing the free radical activity of DPPH, reducing
antioxidant power assay and measuring the ACE inhibitory activity of hydrolyzed proteins.
The highest radical removal activity of diphenyl picrylhydrazyl (DPPH) was observed for
proteins hydrolyzed with chymotrypsin and papain enzymes at 23.67+13.65 and 23.13 02.85,
respectively. The lowest reduction power of hydrolyzing enzymes with chymotrypsin was
0.072 and the highest value for papain was 0.122. The level of inhibitory activity of crab shell
hydrolyzates showed that the highest activity was related to Papain enzyme (16.20%) and the
lowest was related to Alkalase enzyme (12.51%). According to the observations, it seems that
crab shell proteins after enzymatic hydrolysis have moderate antioxidant activity, reducing
power and inhibition of ACE, and probably after additional research of hydrolyzed proteins of
crab exoskeleton as a suitable source of Antioxidant compounds can be used.
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