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Abstract

Introduction: The global surge in population has intensified the demand for protein sources, particularly
from aquaculture. While fish farming has seen significant growth, challenges such as resource constraints
and escalating production costs persist. This study was designed to evaluate the efficacy of dietary
supplementation with porcine trypsin enzyme in enhancing growth performance and improving digestive
system functionality in common carp (Cyprinus carpio).

Materials and Methods: A total of 120 common carp, averaging 15.45+0.12 g in initial body weight,
were randomly allocated into four experimental groups. The fish were fed dietary regimens containing
varying levels of trypsin (0.01%, 0.02%, and 0.04%) over a period of eight weeks. Subsequently, various
growth parameters, blood biochemical indices, and intestinal enzyme activity were measured.

Results and Discussion: The results demonstrated that the inclusion of trypsin in the diet significantly
enhanced growth performance, leading to increased body weight and improved feed conversion ratio
(»<0/05). The optimal concentration of trypsin was determined to be 0.02%. While dietary
supplementation with the enzyme did not significantly affect the proximate composition of the fish
(p>0/05), it led to a slight increase in trypsin activity in the intestine (p>0/05). Finally, the blood
biochemical parameters, including glucose, total protein, albumin, globulin, and blood urea nitrogen, did
not exhibit significant differences among the various treatment groups (p>0/05).
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Conclusion: The findings of this study demonstrated that dietary supplementation with trypsin can
effectively enhance the growth performance of common carp. Furthermore, it may serve as a sustainable
strategy for optimizing aquaculture production and reducing feed costs.
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Table 1: Diets used for feeding different treatments

Treatments

Experimental diets

Group 1 (Control)

Basic diet without trypsin

Group 2 (0.01 Trypsin) Basic diet + 0.01% porcine trypsin
Group 3 (0.02 Trypsin) Basic diet + 0.02% porcine trypsin
Group 4 (0.04 Trypsin) Basic diet + 0.04% porcine trypsin

o 9 b ey ode] sty (slaesls
Ol Gmdd 5 St 53 s sy s
058 ool 2l Ao ys b aby ola el cadY g
iy F5 St gl b e O
23 sbdaly bl L 55 035k F5s eh

(Tacon, 1990) Li 4wl

S e (CE)= 5055/ dsb ¥
O 09 Sl o ys BWD = (W2 -WI1/W1)x Ve

Sle,r Sl eslial b ol ja s Olale adis
059 3 deyd ¥ aljgy sldde 4 cedbay  oolass
b sl A Cele 58 Cel) Sug 93 53 O
S i 55 Aol 4 Sl i S
5 gl SS6 a o okl 5 lis) e Ol
S 23T )3 Slesl 53 ks gn e Tadons

a}_n.)..L.'Z:)'CJ.;(SGR)=((LHW2—LHW1)/})JA{J)jﬁa)j;)x Voo

e s oy 6 (FCR)= ((rjf)oxios)}éélib)\&ﬁ/(c;)bv\{i)j)d’&a_ljel

59033k 3 PER) = (¢,8) 0 1 5 055 /(0 5) b pan 55
Ll 05 ol Olale g D35 5ae W2 5 sl 055 5lie WI G g6 Lasls 5 55

6,\4& DRA 3 J\;LS“JL..: a=5 =Y+ gles o
5 OSan v wusky (B Ol en LA
ol el Y s S
38 s (Y000) AOAC (la full ons
53 V00 les 53 05T &S L Olale a2¥ oy ob,
dwlos b5 O Cele TP S 4 o S sle

09T 53 @505 5 day 5 J3 51 Jool= 05 oD

A5l ¥ sy S T e slesl s

bt SLS 5 B e e ¢l LSS
3 sk ol (s 608 8 13 ealinels ) pa OlLale
P CE.S Cele YF Sl 4 A5l (6,15 54 gas Cbu‘
oKy D g o o @3 1 Dbl 1 e
Shedaazals y Olabe i ag bk sd Olale 3,18

Lauziuﬁ(sl,,alou,'u},uuwwj‘,ugﬁ


http://dx.doi.org/10.71901/jad-2025-3-886
https://aqudev.liau.ac.ir/article-1-886-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71901/jad-2025-3-886 |

o P2 ¥ LSS e Sl e Say op 2T o
05 S il ) G Sosle 5 (S OWT
035, Hkd LSS (w56 oo 5T slacIled
095 Sgoes cC\J.-;,.u\ iy LoedbasS Olabe
L baosgy 055 e9ily3 SSGS L epw 5 a3 aosy,
5heslizal Loz g, S el cf&f S Lds
100 mM Tris-HCl ) 3L 5 30550 o&Keus

buffer with 0.1 mM EDTA and 0.1% Triton X-
S 50 3 05508 HalS J gloma S (100, pH 7.8

4\.1:-].& )‘ o.\.nTC_,.w.\A.: Ls\.ad}l:u L esle] );-«\A
33 "‘Jfgsﬁt"” a0 ¥ ogles j> aads Yool LS
5930y w3 gk 8 15 5 e sle o&as
S35 L el sy S LS 5ad sl 4ids 5o
AT b Ol s 61 OT 1 g i il
Olsee (Furné et al., 2008) A& 45 8 o g e 5
0525 51 S 0 b Obale 039 ey 5 o 5T Sl
BAPNA |2 gw 5 (148Y) O1,Kea 5 Erlanger
No—benzoyl-
05 koo FY/0 Tz ) slate ol 6l 05 e (HCL
Jslows <5 5 J> (DMSO) Dimethylsulphoxide

DL-argenine-p-nitroanilide-)

Nge /00 Tris—HCl 3L L odsTCwsa
& 5 &3, (pH= v/d ¥4 +/+Y CaCl2.2H20)
JSiie Jslos o A okl o Ve o
&) s o VYO 5 an 5T o jlas I 2l s S YO
a5 YV Hsaids V0 Ode gl s (BAPNA) siliiags
Ak Y 033 L aalsl s 5 eds 48 ol § sl
L35 (i se STy Ao ys ¥ oSl ol J glons

CIIE g BV m e dob 5o 6h8 ol e

e Faema 558 0 4 (S e 5 e 3T JoSe 03531 S )

3 Ol i b a2 ol g aend S el
L Osml 25 5 b8 pdn do o an 53 Ladisel
VAP 40, ) Kjeldtherm o&ews I oslizl
ol s o, s (Gerhardt, Germany
PIYD sde 53 s o3lep 8 Sl edeTomsay
b bages 53 pbt o Ol Jhomie b el
SE 416, Gerhardt, ) aluS s o&Kiws I oslizal
S5 e .28 5 Oy g S I 5 (Germany
a5 00 glos 53 LOT Oljguw 3 ey badgol
dbzms 5515 by (S o) sS 51 8 sl
(AOAC, 2005) L s
S Obale e talesT i azia slgsl o
S oshie cpl gl T Jas 4 6,805 bajles
b pliE (L0 Slles I s Csle YF
ot & Obale 805 S iy b flad Olale
bl Ok 53 Cand VO gl 3 (sosebse
23 63 S Jomn Sl e kS g S
S S L Olale 516 a e Al sl
05,5 ol Sl s 5 43 S0 gmo VIO el
S eslizal s i ol Slacs 53 05 se
(Hettich D-7200, Tuttlingen) ;s sle o&ews
IS o g (483 53 53 Fe ) aids V0 Sokew
Al bl Glacss 4 e O sladi el
el 0L G SME iz 3 e oo Sk 5o
53318 Sl am s =Y gles s eSS Slasle T
JS oBan S O Las IS
B P T | R S P v 1
S Olale BUN) 0 sloysl 0558
SlS i Glac S SKSTL i le3T gl sl

A ng:fo)‘.).:‘ (d‘ﬂ‘ QQ‘}G)T uﬂ)ti df:') Syl


http://dx.doi.org/10.71901/jad-2025-3-886
https://aqudev.liau.ac.ir/article-1-886-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71901/jad-2025-3-886 |

\f'f}i\ic(aya)ucv.a:jjid\.dc‘_;)jﬁ‘_;}ﬁw)]4.1]&5

:(Erlanger et al. 1961) &6 § | 5 aculowe

23U 410 > 20 Jsb 33
-~ - ;J - ’

g0 5 daly ST e 5 5T Sl s

38 wdor Olpe X 1000 X 58Ty b slove 2 L

.
< e

solsf s S e =

8800 +

-~

e 1 1P - > 1
. . P ) S
— \} JJJ.&?’.A 39 2 “/— v‘_\.:l

T Cewsts 5|kl & 03 Ol siots Lg}L?pwéSJLu(\‘W?)Bradford oy B gel 5 S Gy, ol

ks il (p>0/05) Csll oS doys /0 F
4 s JoSa L ediadis glajleas 5o oldi
(p<0/05) 55 dali 05 5 31 5wl g ls gne S5
P e n el ey A,
8 e oS b odbadi slajled 53 Conds
5300 JK8) 55 dals o585 3 5L Gl g SIS

i S Calites lajled s (S n 090 sk

WY leign oo F

JoSa Sl ikt polie I eslizal 3T s
o a3 lardsn ST oy 53 Grep S om0 5T
(ol ooy 0L ¥ JKS 53 Jsere H5S Olabe
e S e Dby Aoy Ol 35151y DL S
Bl 4 Calises lajled o Olabs a2Y o2 5
(P>0/05) Cilb 395 (g,l3 sme Ml (g5l
L edldadis Hlad cas¥ 28T do)s 350 5o S
S 4 e g o6 Aoy Y Gl e
Ol 1) oyl gme Ol bajles b b (gyls sme
(p<0/05) sl

SleT o 9 4 325
o5 b eslizal b odd &b slaesls (LT (o)
6T 03T 51 S0 5 (YY il 9) SPSS i3
&, se (One Way-ANOVA) 4 b ¢S uib s
o 0m3T dajled ke (Al S 5 28 8
03Ul /10 (51> san el 55 (Tukey) (S5 aals

el
& Wloilh g by Sl el

Calsies a3 3l oslial SIS gy il
o iy S35 g e 03 e o] JeSe
uwl.w\js'_,.w\ eu\.aT\ Jiﬁ:)b J}w )j; Q\:ALA
035 el 53 (Suls e ol Bl olsT Cnsy s
S3l Slae e b ekt dis slaleg o Olabe sl
(p<0/05) Lo odaline dals 03; Lv MULA BE) V-‘.'j"-
or b odda i Olale 53 ol 055 Ole 0 SYL
6 aS ¢l odalin s 5 oS oy /1Y (gl
olkdvdy Jx aj;j Jals a}f}‘j&l{ ‘Sjbu.l.su‘_}gfé
Ll (p<0/05) 55 Joa doys +/0) Gl 0, b

ol oy b oddadis 05 8 L gyls i sl


http://dx.doi.org/10.71901/jad-2025-3-886
https://aqudev.liau.ac.ir/article-1-886-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.7190V/jad-2025-3-886 ]

A e Faema 558 0 4 (S e 5 e 3T JoSe 03531 S )

B W Initial weight o Final weight Weight gain A u Initial length Final length
40 16
35 b 2 ab 14 a a i i
30 T 12
a 3 2 a
25 -~ 10
2 5
5 2 2 a = 8
5 a B 7 a I ) I Ed
2o b L
it
10 a4
5 2
0 0
Control 0.01Trypsin 0.02Trypsin 0.04Trypsin Control 0.01Trypsin 0.02Trypsin 0.04Trypsin
D mSGR BFCR PER CF C H % Weight gain
3
2 140
a a a
) b , 120
$ b
T 100 b
a
2 a
N 4
) a 3 a2 3 i 80
. B 3 i %
1 I 60
40
1
20
0 0
Control 0.01Trypsin 0.02Trypsin 0.04Trypsin Control 0.01Trypsin 0.02Trypsin 0.04Trypsin

N-D 90)9 ui.:b’é‘ Loy N-C 3T} u:".’.‘jé| )‘J.E.n LL;LG.; O3 LA:j)‘ 0J9 \-B cL;L@J J)Ja) 4:53‘ J}Ja N-A) Ay le.hu.aél.ﬁh ) J{;
23U G5l slae o b0l A5 (Jsame )5S Olale aom (Slor a8 5 000 033k £ 5 @ ME b5 b 0y L) 75
O P 3 (i
Figure 1: Growth indices (1-A: Initial length and Final length, 1-B: Initial Weight, Final Weight,

Weight gain, 1-C: %Weight gain, 1-D: SGR, FCR, PER CF) of common carp fingerlings fed with
diets containing different concentrations of trypsin
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Figure 2: Biochemical body composition of common carp fingerlings fed diets containing different

concentration of trypsin (%)
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Figure 3: Blood biochemical factors of common carp fingerlings fed diets containing different
concentration of trypsin (3-A: Glucose, 3-B: Total Protein, 3-C: Albumin, 3-D: Globulins, 3-E:

Albumin/Globulins and 3-F: BUN).
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