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vannamei) in different life stages
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Abstract. Gastrointestinal ontogenetic studies constitute one of the basic and important investigations related to the
nutrition of aquatic animals. In this investigation, specimens of the western white shrimp (Litopenaeus vannamei) at
different developmental stages (from nauplius 1 to postlarvae 120) were assayed for the activities of digestive enzymes.
According to the results, at all developmental stages, trypsin, amylase, and lipase enzymes were found to be active. In
addition, the peak activities of all enzymes were revealed to occur during the late zoea larval stages (Z3). On the other
hand, minimum activities were observed to occur at metamorphosis. During the postlarval developmental stages,
amylase and lipase activities increased steadily, whereas the trypsin activity was more or less constant up to the
eighteenth week. In conclusion, ontogenetic change in digestive enzyme activity may reflect either a developmentally
cued change in enzyme synthesis or a secondary effect of change in the function and relative size of the midgut during
its differentiation.

Keywords. amylase, enzyme extracts, lipase, trypsin


http://dx.doi.org/10.29252/nbr.4.4.373
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.2.9
https://nbr.khu.ac.ir/article-1-3031-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1396.4.4.2.9 ]

[ DOI: 10.29252/nbr.4.4.373 ]

Ziaeinejad et al. Digestive enzyme activity of western white shrimp

5,‘9,\?@é}i_.afz,\}?&uﬁﬂqw.g\,&&pn;b;w

o (S e 3T e & Widiae OliEees I (5l
b Ol cedls 5 als D1 LSS Jele b e ST
GHE b adis g3 0l 51 OIS 03 1S s ol sl 5T
Lovett & )c,..»\‘_;),f,z,ﬂ);@.uc_ﬂ.w,c,g;,-&s-
J=1e b slasdise Ok dallles (o Mea (Felder, 1990
“a 5 b Sl e ol e o el IS
amS 55 g luds il el 53 sl e e Cws
iesarma 5 (GBS Slapldil £k Oloj ol f50 4085 5 s
Sulse ST ol (S 3 6T (K558 el
T CiS WS Jaldy gyl s Su5 b
—a sl asil G5 s 5 0T 4 e i Ll s g lie CaS
Sl n 5 sl el S 5 e il e sdle

Muhlia-Almazan et al., 2008) 552 5,15 slav 5T

W r9) 9390

(s e 8 ()1 E s 5T Cleb s s
S oy Ol sl S8 Fosn 5 A5 S 0 5l 6,8 45w
M1 Z3 Z1 N5 N1 Jols Koo w3 Calides Jo o 5
JPL30 PL20 PL14 PL10 PL6 PL3 PL1 M3
Js cslo FA K .28 £ oy 50 PLI20 , PL8O PL50
slen 51 T SiolS oaws b ais aslde (5,05 paiged
S slrn 53 Tag o (613 g 31 g 355 Al g e e
o pT Sl s bl Bl 4 L b s S 5 s
53 b ol T 855 e 3,8 Sppe T GLEWIS
oslitl o 5T i (6l 5 O gen Gged S 0¥ Jol e
Ldd g = Ve °C slesl gles s akolD 5 (us
(Ziaei-Nejad et al., 2006; Kuzmina et al., 2011)
o T blas g

o5 ) sl AT (55315 L basipes Sl sl
O gen Olid 3L L (W/V) & 4) S 4 5 ik (6,5 051
slez b 45 e (Rungruangsak er al., 2002) s
w0 gl g L e sl s E Sl i s
A eslatal e 3T e (6l (Las 5T 85lae)
Jon P iy g Sl i

Bradford (1976) 5,4 04505 508 sladi gai o6 55

AR

Son 0bT dsbes Kn s 0 e Sl 5 S
o Sen oY Giasp 3 TR LIS W S IS ST3"
e Slallae Golls 5 S o ylal OT olde el 4 olg
Ll ool e ol 53 VU (Sl a5 Gl 0k abetio 4 §
(ol s S5 St e SYL el oy A 5
P Sl Y e Ad) Sl Lo 03 Seal
-t 4 Al g e S Glal Dlii (S ) e
Sl pabsm uS S K ol bl 038
Del Toro et al., 2011) ol )l & oKaws S 551
Ue o b Jlo adis 0l 5 5K )Y iosgy 03 lges
RU s ATy Sy S S ok) glalds 1) ek
Naegel & Rodriguez-Astudillo, ) > 5 o e3lizul Las )T
Gl Sas;a G L WE oy e b Ll 2004
t;,:.wj]a} dalfjdl\.\.'c o) 53 Sl (g s L3 g
!, (Hernandez & Murueta, 2009) ol of jon (5 los
b los g 5N 53 (6l Oliioes 42308 L83 )3 (yshiie oen
Oliises oyl slgid by ol ldE (sl owbie o Slr
sl Sl eslazul js S g b b Ll Ll esg ws gl
ol o 5T Sl 28l 5 (IS laplll f b ms
6&5&\:}@)}.@‘@4&%‘}&)1}:}@&&6‘j
3 edd plul Ol i Y NS T Bl
s sl 8 Ol el (6550 Y Sl od aiiie
Lo gy 1S DY SK5 58 ol fok 500V Jo e o
o edkddlsa s glde ey (glde ol ead Lilg e 9 ol
Lovett & Felder, ) 4™ b 1) 555 olde (glajl5 5 o3liul
Lile 0L T 55 .(1990; Herndndez & Murueta, 2009
L e eSS sla Sl suias0lis o180 aul b s Ol sl
b elSS sl a5l 51 65k 5 il o&aws mlisiisu s b
(bl ol Gl ks el ol glas e
"ot S5 e ol e 53 6855 1 1k ) el o
5 Sleds Glhgniuly WS el fosn @l Sl
SIS Wle gl o3 il (ghs 0 S Gl OaY e
0305 S’ o B g5 o o 58n s 5 e 2 e
(Wyban et al., 1999) cul &, & 4% g3


http://dx.doi.org/10.29252/nbr.4.4.373
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.2.9
https://nbr.khu.ac.ir/article-1-3031-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1396.4.4.2.9 ]

[ DOI: 10.29252/nbr.4.4.373 ]

375/¥vo

Nova Biologica Reperta 4 (4): 373-379 (2018)

35 Caliee (glaoy & o ol ol ol L s gy (STl

L35 S E g S A 53 80 Oliabl peba

oW

oy w3

S S o g s sl Twsy mls 4 & SKles
G b b I D e 5 e 5T Sl LG A
o)l da 5 bl 2 Tadees 6,Y oy ol Sl
Lo (580 8 B 3 5T opl Sl 2l dals
O UK pmen Sl ol b g8

ol 2 37

UJJ‘; e\i.‘.'..»: BE) J)A:.AT V.ijT ;}.’J C,._.)\&% up_,..,e:'-):
o ORI ks T3 d e 4 Oy 5 (KU Ay 51 5
5T ol Sl Z3 Ao e ) a5 s 5T ol Sl
V'lf'T C,.:.N:w ‘MJ: V'ifT u')\:-j Ll .\.’\._'«5« u,:}.&ls aJLJ:

IS8 b o il Db (59,5 S Al e 58 51 DT

«
S o 3T

NS s 53 5L T S Sl s, S
Oty b ol 3T 5T (6 S o 5 g8 i (558
T3 8 pted 3T ol S e 2l A T Al e
A ey Ol YT sy A e s 9,V ol e 5o 5L Cles
STl el oo 28 o )bss 3T pl Sl « Z3 A o 1

(S8 b or Rl ) ki (53,0Y Gy Al a5

L
b o gt )3 s S5 mla g0 i 534S 65 0k

b 58 (s e oo 53 3)1S Sl 5T
Sor ol 85 T3l sl 48,55 & g alS” Sadlas 0 5SS
SR () L1 S ok S5 ol (13505 5 a5 1
o8l el el onile € LG 011 s 5 Jame 53 0T ol

FYTFYA S 5 Lot F ol (s pale )3 o5 sloaiily

(BSA) 58 ¢ consdT 51 oshai ol 4 8 ot
Ziaeinejad et al., ) as eslizul > llkul Lkea (Sigma)
2006
o 3 T calld lomi

L o5 N 6 s ) ey 0 5T Sl i
7T St os BAEE .43 eslicsl BAEE) sl J51 0307
Tor dsb 5 S 55 e s 85T L s - w5 ae
o bl o5 1 e s Sl o8s oy et YOV
Al 2 BAEE soly o o ey o 5T Clb o1y 050
Worthington, ) dé awlbws o5 Jge b 3l 4iss & s =51
(1991

FU253 mmli s ol — dals ol T (20025, .55

I PR .
T 10 = (mg kst 2 s 2 e

ol -T2 5T b Siomivw

03Ul | g o By s 3 5T —WT CIleb o (o
AS o M5 Sl 5 sk 4 BT S Cov i s
SFS 63 o 53 8K, Sd Lk 5 eSS, b Sl S
Gl e B s OF e Sk 53 ol oSl
5,5 e 5T —WT b a1y (Bernfeld, 1995)
oS ke bl 4ids 3 T 1 Cow easlT 5l Uy
Bernfeld, 1995; ) ws aculoes |3 Jse 3 5o b 51 59
:(Worthington, 1991

(ol beiis a7 G Bl % iy 5,55

|~E.l':',:'-'.,'-'- Sllei= {m} iyl S50 e ket .:mg}q_-:___-‘__.l g Ol

S 3T ol omi
s Worthington (1991) s, ;| ;L4 ﬁ;T e (&)
4 05 s Osmdpal 3| gy cnl 53 oAb eslizad 3 dal
AT 05 o) shte cp s o Ad o3linal | s U e
.(Ziaeinejad et al., 2006) 13 4 (Sigma)
(Ut =

(dped 870 o) Lo — al2e800 2] Lo ) o# B0 % 180 2yels 530 2L5 Zoa)

':I11S}q.':_._‘d._ =TI
oald skl Jalo 595
5 SPSS S5l 5 5 sl Lzl Laesls ol o 5 shaens
A gy Bosls 05 4l s Kolmogorov-Smirnov ¢ s 37

Q}AJT) (One — way ANOVA) Q}AJT )‘ oslaiw! Lv s


http://dx.doi.org/10.29252/nbr.4.4.373
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.2.9
https://nbr.khu.ac.ir/article-1-3031-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1396.4.4.2.9 ]

[ DOI: 10.29252/nbr.4.4.373 ]

376/¥v$

Ziaeinejad et al. Digestive enzyme activity of western white shrimp i s s i) S Slae 3T Cdlb OIS 5 515 ks

0.0120—

0.0100—

cullad

(Y]

0.0040—

(IlUImg protein) &

0.0020—

0.0000— T T [ T I T I T I T T I T
H1 Fal M1 PL1 PLG PL14 PL30 PLE0
H5 Z3 M3 PL3 PL10 PL20 PL50 PL120

G Ada e

A (Y G PL sle M T35 Z (L6 N) e i 580 ) Cilies Sl p 55 pmenn 5 AT s Sl Dl s sas =) S

N=10 ot o ool 0L 5 il glos £ 5 Kke JolSG d

Fig. 1. Changes in the specific activity of trypsin enzyme at different developmental stages of western shrimp (N:
Nauplius, Z: Zoea, M: Mysis, PL: Postlarva). Mean + SE indicated for each developmental stage, N=10.
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Fig. 2. Changes in the specific activity of amylase enzyme at different developmental stages of western shrimp (N:
Nauplius, Z: Zoea, M: Mysis, PL: Postlarva). Mean + SE indicated for each developmental stage, N=10.
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Fig. 3. Changes in the specific activity of lipase enzyme at different developmental stages of western shrimp (N:
Nauplius, Z: Zoea, M: Mysis, PL: Postlarvae). Mean + SE indicated for each developmental stage, N=10.
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