[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.1.15.9]

[ DOI: 10.22092/1SFJ.2018.116452 ]

Voosled/mda s e Jls (DOI): 10.22092/ISFJ.2018.116452 Ol e ale alas

(B0 (Comusd 5 9005 9 Lo 35 (Comut) S 9339 g3 Sloma T Cudlod 53507
3w B 3956 WSS yboj 31 (Acipenser stellatus) ¢yg 9 o9
el

Y N Yoo #Y - L) - .
)'jj.@.ald‘}m)cdu{"w‘c LSJ}"‘L"JJ")‘L;MUU"’
“f.noori@urmia.ac.ir

Ql)ﬂ‘ :4*0\9)‘ é‘Sﬁ}l‘J ‘Lf‘)‘f“c b:l..m auSinly C_\N:\ﬁ.v 63;— \
Oloal e g olS3IS ¢ (55008 s30T 5 Leai 5T ouStia 55 (B 5 5SS 5 (5l 29 SY
Ol e 5o o8Ny ¢ (S ypaly suSiily oy aple 59 S-Y

VAP g 0By sl \Yag il sl e &0

oS>

3 Oap O3l (Al (s 305 5 s ) SO cbp T ol SisT 4 Lol adlls
o, B 3T Il o Cogm S50, 00 b oL s Ol ) ksl Oy pem 09 Ol Ao oY Sl o s
S epl gl S 5 A8 fovie e Sl O O3l (2l 05a) S s U3 Ad 4l e SS9 e S
Oy (P <700) il G 158l K Sam 4 505 05 51 JUl b Obses o35 ju i 5l ey piis S,
dry Sy WS 55 5l e ke 5, 53 503 o/ S UM protein™ LU s 5l e s K e 5 Sl
(P<00) s g 28l a5 b Wy, IS s il 2al Sl s Sl ey paln B s e, 5l s (P<0/00)
< /0 o/ v umg protein™) ws S e SLSw 5 e Sas S U3 eSS w3 Sl Olpe o i
Ly 4 sdkme g il il oS Sl Sl MY 500 lasa, oo & Lae ol 4 il 28l W, OT Sl e
et B 5T Sdlad Ol Olie LUl &8 15 OLES O gun sy Ksod (P</10) 3l aalsl palmy o, b 5pm 2l
I3 S Bl ) (P00) sy e ey 5 358 sl 5T Oba Krrad oal Ul oy Sote G 550
OT amss a2l 03, 0331 (Al (18 oBs 33 (b U8 p1l & comd o8 IS S5 ol S5 Sl
ST 5 Jshe s 1S 03,8 iy ol b 3,5 psghe s Jlob sdan Gl ale (1S 3 sdan tru s

A3l HE W iy > Ssm e S sn mlia Sl eslizal OAS

Acipenser stellatus «s)bsls bale «SidsSsp clms 5T (s a3l 95Y (Ui)lsS ol S Gl wlolS

oo i 58"


mailto:f.noori@urmia.ac.ir
http://dx.doi.org/10.22092/ISFJ.2018.116452
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.15.9
https://isfj.ir/article-1-1920-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.1.15.9]

[ DOI: 10.22092/1SFJ.2018.116452 ]

e a5 Cren) Sl 855 5 (slaa T callas 35 g

O‘J&A&J U.m.ul:q

loads S50k ploardsn Cools dliug 035, 5 odae
Iy ol Conj 928 5l osliinl b (S5 4 axl
e Libu) QL».: ‘LS“")‘; Ko sb.‘>| (51_'>|o @R aQ
Jib 5o Gy ol S 5 olale 5¥ S
(H0|'[, 2011) Sl 00l c\.._‘>‘é).> c\...ls‘ ‘:)9.».‘] ‘LL")-"
Jods ar plale 5, (5,165 olfiws asllas v 5 (o
3550 5 50551 ol p g i 4 e YU ol
g sl b jslate 4y g ol Ll )l sl 5bs
Spdy Ojge (kb 8 bl Sl al> e 4 Jla

.(Holt, 2011)
obale 9,Y (5,165 oliws (lale slaaiss ST ailen
g Com 48l JolSS (plaS 050 Al e p0 55 (5 ks>
4 Gt GheFed ()1 i gepd 5 S Wb
00,5 138 Ld> 5 pap gz Sobd s sl
Sl olaS o3 5l g,y (Buddington, 1991)
Wb ol pledl b g i 08 S a atunly (gl 435
WS Eerh |y (2l s by 655l ol sl
(bl lale jb,l65 alg) (Gisbert et al., 1998)
5 Cowl a8l Lol L () 4055 £4,0 plKn
Dettlaff et al., ) wib o &b 5 olo> lale alie
okele =, (2012; Gawlicka et al., 1995
5 s Setdllyn (S5 s bls hoele Sy
OlsS e JuSid 0 Lol 00,5 annS Lyl o
,» (Gawlicka et al., 1995) s o <5, ol
oatie e 0,8 oo ileS oKy 596 axlllas
g ool LSl sl ol jo plale i)l dled a5 0
(SLES 050 5l e o2 59, 40 0dre 392 03 5l sglew
3o 9y aw el ld 0 LOYAN () 4 ool
S 53 0hge )t IS Ay ojlens 0 s
55 4 G0)ls5 Aol g oud slml 055 A Al - iy
Sloyed 5 W0 )T el Sl 039, 9 odme al
MSen 5 Sl 2) il Bl Sl slaaeo
ua?o.wo sbLoJ.d s)y uu)ljf oo P 0 (Y)Y
Game 0ad glls o)l i £4,0 loy o a5 Wl

5 ey S B Sdlad BV 5 350 Jled

FPRY-TY

Obbe I ke aigS 55 5 aigs Ver 555 gbjs o
GBS g Ao (i 992g pl bl sal plulil
odlgls Il ong Bghee lalewl 4 ddies
ol b ol s 4595 G L HUSO iz g0 oLalenls
5 by 45 F) 455 0 L Acipenser L. 4 (5sb)
a3,ls ag>g L;J OB slepss ol jo (Glalog, aiss S
@olazdl (5551 Jdaw 6 ksl plale (OYVA ((ix 10)
obale 09,5 (pyege I (o Ll lsls olie
s gl gl 5l ame plie GRalS dish ge g
obele (hygn Cate aseg Cux W Gl
5 Sl 0ad Glnl ohigr 9 Sz el yo 5Ll
ou OIS aloyw g Vgt axgi 29, o0 Al
Ean Ghy9 5 yiSS Caio & Gy 5l ey (sogas
5 Silr Gra) 908 Gghme wied)l bl ol
3 Syapsyl Cais dswy @l L(OYYY S
S Qlwgy o 5 (ole il slaaisS 150
Jolo cslie 138 0dsi slags ol @y (oliws 55 50
(Sorgeloos and Leger, 1992) cc.l oo

dopad slooas 5 5,ls8 olKiws plad 050 40 2]
el & 50 (2 $lr )Y eSS Sl Jsb 5o
Siluglezen 5 (2l Slse Qi Sislsnzd 9 )5S
5 ¢ @l gbeesd b eSS (Sosleed Jolie
Fumne et ) ool o 5502 ol s2ion sl JSoy
obly Lol clhaasio I S oululy @l 2001
GHlsS oiws s waLlS 5 eSS g9,Y al> e
BB o lole JSS Jolpe 5l azs o allie
5 okl ool Gyl oMSie (Sn n ool
S9h (oo Fomas b opr b ooy gl Kl
9,Y 5)lsS ol&iws  S5e1 adl (Cahu et al., 1998)
55 15 andllas 550 42538 Jlo YO Jsb o obele
5 Okple ol L BLs,l 5o ey ouds plil gl 2 5
5y 00 bl Slalllas ST el 0355 lys Sleals
ol gl 2l 5 (Soogililsdyge Sl 5 (5o
G 9 (2959 S Slined b plale 9)Y (255168
osnallisl 5l (xS 55155 055UsT laml colled
VoA


http://dx.doi.org/10.22092/ISFJ.2018.116452
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.15.9
https://isfj.ir/article-1-1920-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.1.15.9]

[ DOI: 10.22092/1SFJ.2018.116452 ]

Ohoal Vs ale s

oz 5l QLB jlosn sle il bus Gaee lag)Y
Hjelmeland and Jorgensen ) ssi o plos! s 5
Wop mpl clld Sgpe wds Job e (1985
sass (Sn 0 Jy sl Gmboax ST easallyyl
Chong et al., ) el ooy sanlice (o ol Lol
(2002

Clled s (SeSr 4 b owyp Dj9pe plo
Jb aallas ( S adgl Jolye (b (5155 slap ]
A Gl olfss LSS wig, gy p 4 pol
092 093l Ble by adgl Jolpe y0 (o T slacallad
s Gloy @b onl 5l il ((ale 4z 9 9)Y)
P o PR T R VR C KO U € B EOPWR L - Y v
Sz $)bre Glyie @ o 5l olgs e g 99,5 sa Lasuie
G9n 3 S el slaas Copae oL
L dgus (S, gl> lale

2B gy gl

Obplo azm g g Y 5l (5,10 diged

St Gilsls Olabe By 9 5SS 35 e Sl Lag Y
Ghi Sz (6,0 paiged Al agd (b)) Shive
PR ) B30 T INY - JOW P

F A Gl g, 505 (Bolai MlS & jga (e FgenS
\°V sf\” ‘f‘ ‘Y'V ‘Ylf s\‘\ ‘Y“\ ‘Yf sY\ ‘\A ‘\(b ‘\ . cA

solazal b loale ol plwl GlaSess 5l o 00
Ble Ol SaS 4y g aiS Soue J5 jop oYL il
Sl lp el yo .o (Snap freeze) vess
50 e Jaie o Kile az o —Ae 58 A Sl il
@ Bola Spar oY askd 1010 LoyE al>pe 2

A deo S ezl S8

)95 s 3T called ouny
sonsgm olSinle;] 4 ladiges « cau 3l o las ans g
aeeg)l azlys oldlae ouSiaghy psnil 08
Sl Jobe 50 V0 Sy Coand 4 g end i
Jo) Hpbiges by (Voo (e NV Sopu kS
ek 4ids VO e 4 (Polytron PT1300A
V.4

S olas a8 w8l als 03, @iz ) Gy e 9o
Wblbge 00); iz ol o eyl ol Coesl
b blas Q.JlSﬂ p,..)’.;—l Sdled ioldl e
Oley 5o 009, JulSS 5l plis oo ,lez b piiae slajs,
Asgari et ) asb e ole b )Y >, ads skl
oKiws 0,8 g JolSS (g5 IS wig, @l., 2013
Acipenser ) suiw bl el Y 1S

BB céray >, 4dss g4,8 L (transmontanus
Rl Jled ads 9,0 b pizren il (slaladle
PR S AR I IS T SR SIS L ICNC
Giland oIS clld 0oy, Slyes g slii
b 5 IVl v 60 M el g
Sl 8 Sl Sl sty ol JebislS LS
5 Oan mad slp 039, 5l A (nl Coeal ouias
sk Ceand 3,Shas iyl Sl0é Slge i
e codled Laldl b a5 oldl sl p ez 59, 5o 009,
o5 el wiile ity lag 5l g Sy
Rgr pleyen sl gSYE Pl slaciy oo ol
039y o jBland GISIT 5 LojlaciyiS) chums olled
S Sl (e 009, 51 (i cpl a5 sl lis solad
Gine Slge iz 3 male 039, Sojsky Cwend
odnlie 2.5 ¢ o5 Dglds bl alils (5,0 ool
3 S oy, e sla s (SN"}JT Codled jo onu
5 Ol lp e e (Sl paas (VL 4z )

(Gawlicka et al., 1995) 54 (cdis slgo i
d>yo Jsb 5o )85 LSl JolSS s oulal s
S w5l s Jea alowy & pleale S g
a8l o Gl b Colled ol 5 ciliie 3155
(asly slaplasl g Slasl JUS) ede gl ples
oy Slalllas aas oo &) (J9y0 35 090 Job )
s @3l 5 5lsS oliws LSSy n popas 50
Ribeiro ) cusl oads yiiie obyo lole 5¥ cdn
Sldlas Jg €t al., 1999; Gisbert et al., 2004
Y 50 o9)ls5 sl il colled b akyl, o goguome
5o Slegeawl (lale ST .5l 0azg (s ol olab
5 13 )le5 g aiies odae W3l (g9)Y Sl sk


http://dx.doi.org/10.22092/ISFJ.2018.116452
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.15.9
https://isfj.ir/article-1-1920-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

[ DOR: 20.1001.1.10261354.1397.27.1.15.9]

[ DOI: 10.22092/1SFJ.2018.116452 ]

e a5 Creng) Sl 855 5y (slaa T callad 35 g

O‘)‘SAAJ u.m.ul:q

O Geady Yl aiB0 0 jea B0 L ARSIV Lue
Solgad oy ) Jebe 5l g S 10 (s
Giro il e /¥ g Vse /0 NaOH ) Lo
aido Vo 5l e coles ,o 9 belse Folin-Ciocalteu
Oa oylalinl gowie b9 818 gl VYo zse
wrl Cdld e Culys ol awlie (Y S3)
£S5 ke foele [inj9,m8 Jgog,50 Ojgo 4 (p

1.4 4
o124
4 v =0.0226x+ 0.0543
J 104 R2=0.99
Y
2 0.8 1
0.6 1
3,
0.4 1
1,
0.2 1
0.0 T T ,
0 20 40 60
(el o 3 J 308 5e) o 3y o Sudild

239y dale X Heme .y jg o Il (P ¥ S
9 22 1Y yg20 (pmole. i)
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(umole.m"?) and Y: Optical Density.
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Figure 1: BSA standard curve. X: BSA protein (ug
mg™) and Y: Optical Density.
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Figure 3: The changes in pepsin enzyme activity in A.
stellatus  during different days of
experiment until 50 days post hatch.

Values with different superscript letter
indicate significant difference (p >0.05).
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Table 1: Pearson correlation of different digestive

enzymes activity in A. stellatus from hatching
day to 50 days post hatch
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Figure 4: The changes in trypsin enzyme activity in A.
stellatus during different days of experiment
until 50 days post hatch. Values with
different  superscript letter  indicate
significant difference (p >0.05).
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Figure 5: The changes in chymotrypsin enzyme
activity in A. stellatus during different days
of experiment until 50 days post hatch.
Values with different superscript letter
indicate significant deference (p >0.05).
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Abstract:

The present study focused on ontogeny of digestive enzymes activity namely Pepsin, Trypsin
and Chymotrypsin of A. stellatus. Stellate larvae, from the first day of hatch to day 50 of
development, were randomly taken for enzyme assay. Specific enzyme activities of Pepsin,
Trypsin and Chymotrypsin were determined. The Peptic activity was detected in one-day-old
larvae with a sharp raise of enzymatic activity from day 8 post hatch forth, especially during
the larval transition to exogenous feedings (p<0.05). The activity of Trypsin in the first day of
post hatch was 0.04 U.mg protein™ and with an increasing trend, the enzyme exhibited its
highest activity on day 8 post hatch (p<0.05). Generally, Tryptic activity was decreasing
during the larval ontogeny of A. stellatus. The highest activity of Chymotrypsin was also
recorded on the day right after hatching (p<0.05 0.03 U.mg protein™). With some rises in the
activity of the enzyme on days 15 and 31, however, in general the fish showed a decreasing
trend in specific Chymotryptic activity up to day 50-post hatch. Pearson correlation revealed
that specific activity of Pepsin of samples were negatively related to alkaline proteolytic
enzymes activity (Trypsin and Chymotrypsin) meaning that concomitant with maturation of
digestive tract of the Stellate, the gastric digestion of proteins became dominant (p<0.05). In
conclusion, development of stomach in those fish with functional stomach might be indicative
of onset of acid Protease digestion, precedence of extracellular digestion to intracellular one
and efficient use of dietary protein through post-larval life.

Keywords: Digestive tract, Stellate larvae, proteolytic enzymes, Sturgeons, Acipenser
stellatus
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