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Table 1- Experimental diets formulated for feeding rainbow trout larvae

(Soybean 45 %) 1o, ¥0 L s Soybean 22.5 ) uo s YV L5
%
(Percentage) .- » (Percentage) .- ,> (Diet components) o > «/;>!
20 36 (Fish meal) sl s,
45 22.5 (Soy meal) | s dls
18 12 (Corn gluten) =3 -5 48
5.5 18 (Wheat flour) oS 5,0
4.25 4.25 (Fish 0il) b 25,
4.25 4.25 (Soybean 0il) s -85,
15 15 Vitamin ) by oS
(supplement
15 15 Mineral ) jaxs oS
(supplement
41.26+0.42 42.65+0.50 (1) 30
Protein (%)
31.29+0.67 30.92+0.13 ) s
Lipid (%)
9.76+0.84 10.99+0.15 (L) pusSls
Ash (%)
17.49+0.49 15.35+0.26 (1) Slydn s S
Carbohydrate (%)
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Table 2- Two-way analysis of variance resulting from the intraction effect of soybean flour and enzyme on
growth, survival, liver enzyme and immune parameters in rainbow trout

% by 351 Jlize enzyme) o ;i Soybean ) U s 5,1 (parameters) L ,s
The interaction ) . 3 (flour

effect of soybean
(flour x enzyme

P > 0.945" P> 0.124* P <0.001* Final (.9 e 055
(@) weight
P>0.122° P >0.154° P <0.007% (roile) ole Jsb
(cm) Final length
P>0.117" P> 0.179 P < 0.005 (2,5) 035 I
(@) Weight gain
P >0.663" P>0.581° P <0.002 (o sle) Jsb il

(cmLengthgain




P>0.136"

P>0.237*

P>0.341"

P > 0.855"

P>0.097"

P>0.166*

P>0.163*

P >0.234*
P>0.927"

P>0.164"
P >0.302"

P >0.402%

P >0.284"

P>0.793*

P>0.174"

P >0.562*

P >0.529"

P >0.298"

P >0.099%

P>0.364"

P> 0.224°
P > 0.008*"
P> 0.625°
P>0.201°

P < 0.002*"

P < 0.004*
P < 0.008*

P >0.398"
P>0.793"

P <0.004"*

P <0.001*"
P <0.004™*

P > 0.099*
P>0.189*

P>0.429"

P>0.785"

P < 0.004*

P < 0.004*

P < 0.009**
P>0.112°
P < 0.005*"
P < 0.006""

P >0.624"

P>0.362*
P > 0.425*

P>0.222"
P>0.210"

P>0.148*

P>0.337%
P> 0.425*

P < 0.008*"
P < 0.004*

P < 0.004*

P <0.001*

Body o ajs il 3l e ys
(/)wei ght gai n
2305 6355 055 il A
Dai | y body wei ght (3,
(gday")gai n
Ry Ay F P
Specific growth rate
(4o )3) Sl
(/) Survi val
Food _lie hus s e
conversionratio
oS @S E5
Protei neffici ency
(Ao y3) S 035

(%) Dry weight

() Li pi d (aeys) o
Protein(as,s) oo,
(VA
(/1) Ash (s ,s) puS
(Ao 3) Slydaa g S
(/) Car bohydr at e
=3 (‘J? o) o 8 s
ngdl ) | mmunogl obi n (=
R
o 205 ) SlkaS’
(nydl ) Conpl enent ( -
e 08 k) a5
(ny n ) Lysozyne (=
ALT(lu/L)
Gl 5 gl YD)
ALP(lu/L)
(S bl
AST(lu/L)
sl OU L))
STy
LDH(Iu/L)
GL3g,as osY)

'(ka_f.” rJ&>P< AN *":5‘} (J“>JM)P< ~/~0‘~‘5=4s



e sl 45 el e esls OLES Y o s cilmie glasled sl ddy gla bl Gl Slal) Sl

o SIS 5 ek 5 e A b Oliee 0 eS
J5 ol 5¥ o doys (P < /o) sls 0lis bajles ol b guls me sl 5 ol s w
ol O35 slamll (P 0/0) sl 0l 1l w,:,:f-)u; e 53 5 e o e B8 s s I

Dlesd 53 &ilss O3 Sl Bl Dlie 5 04y 035 SRl Bl dons O Jsb Al O 055 Rl Bl (e Jsb

e L3 aSl5n (P <e/e) sls 0L 355 51 Sl me &g Lajlad plo 4 ol | Jliie o 2t
s T Sl o 53 e L 5T (Wl 5 Shas oins 0L S 5, BOUSOIE Lo 24: | 5
OLES 1) Solsgme sl e (slasled 53 03y L35 3 (P <e/e0) sl o VTd abe 5¥ o 5 Lse
(¥ Jgd) (P< /00) sl

2 Dbl 0LL 3 g 5T (Ass g kg )T Ciles sl b odd 4385 LS 5K, YT I3 Glas S pslE) 5Kk ¥ o

Sl 5 A gl sl

Table 3- Mean (+ standard deviation) of rainbow trout fed with different levels of soybean flour and

combo multi-enzyme at the end of the experiment on growth and survival parameters



& o Sabsk & 035 Sl A3 Sl Sl sl db s 855 Slaslas
=L s s (4s2) SRS 2 S) als Ui Rl Jsb (0,5) 035 (el Final (¢ bl
. i Specific H . . . i i H H
Ry Food_ Survival gmgvth b Daily (G5, Body on (s sl)  Weight  Final length  (g) weight Experimental )
. conversion % . . ain cm
Protein atio o) body weight ~ weight  Length @9 cm) (Treatment
- - _1 - - H
efficiency (g day™)gain (%) gain gain
(cm)
0.54+0.00° 1.56+0.02° 79.160.21% 4.20%0.00° 0.3120.007 147.92+0. 16.19=0. 19.03+0.077 26.42+0.02° 31.91+0.07°
57¢ 024
0.58+0.00° 1.3240.08" 85.41+0.61" 4.19+0.00° 0.3420.00° 159.5321. 16.62+0. 20.53+0.18° 26.8420.05° 33.40+0.18°
43° 05°
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17 11
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74? 06°
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65° 02°
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32° 01°
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Table 4- Compositions of rainbow trout carcasses fed with different levels of soybean meal and combo

multi-enzyme at the end of the experiment

Shodea s S FS =R e3a S 05 sbasles
(M_))) ASh (M)J) (M)J) Lipid (M)J) Dry (.,\...p).ﬁ) L;:.iLAJT
Carbohydrate %) Protein y%( %) (%) weight Experimental
%) Treatments
2.65+0.94° 7.20£0.59 59.10+0.68 28.16+0.98" 30.29+0.60" s
a :
2.39+0.09% 6.77+0.70 60.98+0.24 26.96+0.09° 30.77+0.16° - s
1.92+0.13° 4.86+0.70 61.55+043 28.76+0.14° 31.18+0.31° s
a C -
2.28+0.64° 6.71+0.63 62.56£0.12 25.56+0.14° 31.99+0.39° s
C c -
4.87+0.98" 7.31+0.60 61.16+0.18 23.88+0.68° 32.04+0.36° . s
3.64+0.37% 8.06+0.83 61.11+0.18 24.16+0.37° 32.66+0.04° - s
2.70£0.18% 7.33+0.25 63.13+0.30 23.56+1.50° 33.20+0.40" - s
p -
2.84+0.61% 10.08+0.7 61.33+0.86 22.81+1.24° 33.61+0.30° - s
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Table 5- Immune parameters of rainbow trout fed with different levels of soy flour and combo multi-
enzyme at the end of the experiment

05 k) s 2 eSS ) Olekas 05 ket mslS sl bl gl sles
G e Complement (=) . G s 5 Experimental Treatments
mg ) Lysozyme (mg dI™ mg ) Immunoglobin
ml™ @t

19.46+0.55 110.09+0.78° 19.05+0.84°

26.08+0.56" 139.01+1.08° 23.91+0.27°

30.94+0.55° 142.06+2.26° 37.34+1.13°

32.26%0.29° 155.61+1.02f 40.35+1.03f

16.14+0.36 96.10+0.67° 15.05+0.24%

17.000.05 97.89+0.34° 18.52+0.64"

22.47+1.72° 100.93+0.21° 21.03+1.02°

22.79+0.09° 108.74+1.25° 22.01+0.77°
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Table 6- Liver enzymes of rainbow trout fed with different levels of soy flour and combo multi-enzyme at
the end of the experiment

LDH(lu/L) AST(lu/L) ALP(lu/L) ALT(lu/L) bl gl las
(U35, LSY) AR )] (S5 5bles) el oY) Experimental
Gty Gl Treatments
523.87+3.18° 325.35+5.87° 670.30+2.59° 19.06+0.57° s
511.42+2.25° 330.0315.88" 690.34+1.23¢ 18.39+0.48° s
499.76+4.29° 334.71+5.87™ 701.48+1.46° 24.25+0.84° s
488.89+3.04%° 339.39+4.78° 728.51+2.72f 19.59+0.77¢ s
498.55+2.71¢ 303.61+2.93% 632.53+4.08° 13.26+0.55 s
484.00+1.92° 305.66+1.78% 644.96+2.65" 13.60+0.072 s
495.24+2.17 307.4242.52° 640.06+1.62° 16.68+0.29° s
486.89+1.09° 308.89+1.87* 639.52+1.49° 14.50+0.31° s
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The effect of different levels of Combo enzyme on growth, immunity and liver
enzymes and chemical compositions of Oncorhynchus mykiss.

Abstract

Introduction: Replacing fish meal with vegetable proteins has problems such as the quality and
amount of protein in vegetable sources and is inferior to fish meal, but vegetable proteins are preferred
over fish meal due to their low price and easy preparation, and their reasonable price allows grain
processing. To increase the nutritional value of fish. Commercial enzymes are specifically a
combination of several different enzymes that are effective on different types of food components. The
purpose of this research is to investigate the different percentages of combo enzyme in diets
containing different amounts of soy and its effects on the growth, immune and antioxidant factors of
blood and the chemical composition of salmon fry carcass.

Materials and Methods: Fish with an approximate initial weight of 12.87 + 0.51 grams were
prepared and adapted to the test conditions for 2 weeks. This experiment, which included 8 treatments
and 3 repetitions, and for each repetition, 16 pieces of fish were distributed in each tank. From 8
experimental diets including treatment one: replacement of 22.5 (percent) + zero (g) (S22.5) enzyme;
Treatment two: replacement of 22.5 + 1 gram of enzyme (S22.5E1); Treatment 3: replacing 22.5 + 1.5
grams of enzyme (S22.5E1.5); Treatment four: replacement of 5.22 + 2 grams of enzyme (S22.5E2);
Treatment five: replacement of 45 + zero enzyme (S45); Sixth treatment: replacement of 45 + 1 gram
of enzyme (S45E1); Seventh treatment: replacement of 45 + 1.5 grams of enzyme (S45E1.5) and eight
treatment: replacement of 45 + 2 grams of enzyme (S45E2) were used. Carcass chemical composition,
liver enzymes and blood serum immune factors of rainbow trout were measured.

Result: The parameters of final weight, final length, body weight gain, body length increase, body
weight gain percentage and daily weight gain in treatment four showed the highest value compared to
other treatments significantly (P < 0.05). The amount of carcass protein in S22.5E2 treatment and
S45E1.5 treatment showed the highest amount compared to other treatments (P < 0.05). The highest
amount of complement activity in S22.5E2 treatment (with 155.61 mg/dl) and the highest amount of
lysozyme enzyme in three treatments and S22.5E2 treatment (30.94 and 32.26 mg/ml, respectively) as
Significance was observed (P < 0.05). The highest activity of ALT enzyme was observed in treatment
three, ALP enzyme in treatment S22.5E2, LDH enzyme in treatment one (P < 0.05).

Conclusion: The results of the present study showed that optimal growth performance and feed
efficiency were obtained in the diet containing Combo enzyme complex at high levels of fish meal
with 2 grams of Combo enzyme supplement (Treatment S22.52E). The highest amount of lysozyme
enzyme was observed in amounts of 1.5 and 2 g/kg of Combo enzyme. Different percentages of
combo enzyme supplements led to significant differences in the activity of serum alanine
aminotransferase (ALT), alkaline phosphatase (ALP), aspartate aminotransferase (AST) and lactate
dehydrogenase (LDH) enzymes. Therefore, it is suggested to use 2 grams of Combo multi-enzyme to
increase the percentage of soybean replacement in the diet of rainbow trout.
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