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Abstract

Introduction: The aim of this study was to investigate the effect of different levels of lysine on growth
performance, carcass composition and digestibility of nutrients in rainbow trout fed with a low protein
diet.

Materials and Methods: For this purpose, 400 fish with an average initial weight of 6 grams were
purchased and distributed in 18 tanks for 8 weeks. Six experimental treatments include diet containing
42% protein and 24% fish meal (control 1), 37% protein and containing 24% fish meal (control 2), 37%
protein and containing 12% fish meal (control 3), and diet The ones containing control 3 as a base were
supplemented with 0.25, 0.5 and 1% lysine. The treatments were considered in 3 replications with 20
pieces of fish for each replication.

Results and Discussion: The result showed that decreasing the percentage of dietary protein led to a
significant decrease in final weight, increase in body weight and specific growth rate (P<0.05). Adding
different levels of lysine to the diet improved these values so that they were not significantly different
compared to control 1 (P>0.05). The food conversion was significantly improved in fed fish by 0.25% and
0.5% (P<0.05). Also, the protein of fish carcasses fed with 0.5% lysine was similar to control 1, and this
amount decreased significantly in other treatments (P<0.05). In addition, protein digestibility decreased
significantly with the reduction of both protein and fish meal in the diet (control 3), while in controls 1
and 2 and treatments containing 0.25 and 0.5% lysine, it was higher than others experimental treatments.
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Conclusion: it seems that by adding 0.5% of lysine, the protein in the diet of baby rainbow trout can be
reduced from 42% to 37% and fish meal from 24% to 12% without having a detrimental effect on growth.
Carcass quality and protein digestibility.
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Table 1: Formulation on experimental diets based on protein and lysine
Ingredients ~ 42%prteint  37%prteint 37%prtein+ 37%prtein+ 37%prtein+ 37%prtein+
24% Fish 24% Fish 12% Fish Meal 12% Fish 12% Fish 12% Fish
Meal Meal Meal+ 0.25 Meal+0.5% Meal+
Y%lysine lysine 1%lysine
Fish meal 24 24 12 12 12 12
Meat meal 20 20 20 20 20 20
Soybean 14 14 14 14 14 14
meal
Corn gluten 12 3 16 16 16 16
Wheat meal 18 5.26 25 7524 5.24 24
Fish oil 5 25.5 5.5 5.5 5.5 .55
Soybean oil 25.5 5.5 5.5 .55 5.5
Mineral 1 1 1 1 1 1
mix1
Vitamin | 1 1 1 1 1
mix 2
L- lysine 0 0 0 .250 50 1
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"Mineral supplement consisting of 2600 mg manganese, 600 mg copper, 6000 mg iron, 4600 mg zinc, 50 mg selenium, 100
mg iodine, 50 mg cobalt, 100,000 mg choline chloride

2Vitamin supplement consisting of 1,200,000 IU of vitamin A, 400,000 IU of vitamin D3, 3,000 IU of vitamin E, 5,400 mg of

vitamin C, 200 mg of vitamin B1, 3,360 mg of vitamin B2, 7,200 mg of vitamin B3, 9,000 mg of vitamin BS, 2,400 mg of
vitamin B6, 600 mg of vitamin B9, 4 mg of vitamin
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Table 2: Growth performance of rainbow trout fed different levels of lysine in a low protein diets
Factor 42%prteint 24% 37%prteint 24% 37%prteint 12%  37%prteint+ 12%  37%prteint 12% 37%prteint 12 Meal
Fish Fish Meal Fish Meal Fish Meal+ 0.25 Fish Meal+0.5% % Fish Meal+
%lysine lysine 1%lysine
Initial weight (g) 6.1 £0.07 6.05+0.09 6.03 +£0.08 6 +£0.09 6.12+0.11 6.09 £ 0.05
Final weight (g)  66.63 £9.53¢* 55.97 +1.19%° 4720+£2.66° 62.48 £ 4® 68.61 £6.13* 60.84 + 3.682
Wight gain 60.42 +7.582 49.97 + 1.19b° 41.20+£2.66* 56.48 +£4.00° 62.61 £6.13° 54.64 + 3.68
SGR 4+0.232 3.72 +£0.03° 3.43+£0.09° 3.90+0.1° 4.05+0.15° 3.85+0.1%
FCR 1.11£0.12% 1.07 £0.02% 1.23+0.07° 1.01 £ 0.06° 0.97 £0.14° 1.12+£0.11%
Survival 100 + 0.00? 99.33 £ 0.572 98.66 £0.82% 99.33+0.57* 100+ 0.00* 100 £ 0.00?
P<10) Sl 530 (T o 53 3 gime gl omsDlES Jlaw 2 53 4l U5 595 ((lons Dol il 1) SiLee
Data are expressed as the Mean + SE. Different small letters indicate significant differences between treatments (p< 0.05).
aﬁ')ﬁv{aﬁ?): d_ﬁ.‘uhmcjja‘abo.l.&q.lﬁ Qwu:i‘) ‘SYTJ} MYJ:]LTY'J}J-’-
Table 3: Carcass analysis of rainbow trout fed different levels of lysine in a low-protein diet

Factor 42%prteint 24% 37%prteint 24% 37%prteint 12%  37%prteint+ 12%  37%prtein+ 12% 37%prteint 12 Meal

Fish Fish Meal Fish Meal Fish Meal+ 0.25 Fish Meal+0.5% % Fish Meal+

%lysine lysine 1%lysine

Moisture (%) 68.35+0.6% 68.93+1.182 68.55+0.61* 68.36+£0.63* 69.75+0.82 68.03+0.21?2
Protein (%DM) 46.48 + (0.52¢ 44.26 + 0.96° 43.69+£0.77° 44.59 £1.17° 46.08 + 0.66* 43.34+0.36°
Fat (% DM) 39.93+1.902 38.21 £1.552 37.77 £0.44* 38.08+£2.09* 39.17+0.722 39.79 £ 0.682
Ash (%DM) 5.02+0.322 5.37+£0.92% 4.68+1.12 41+1.37* 4.49 +(0.922 5.04 +£1.561°

(]7<'/‘0) Sl o y3 0 6)LnTcla.u)be@u gl oJ;AbQLﬁJ}!a,uja)b Mu.ﬂbg_}}? S99 c(_)l:m g_)‘fu‘i) L.Ki'\‘:‘

Data are expressed as the Mean + SE. Different small letters indicate significant differences between treatments (p< 0.05).
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Table 4: Digestibility of rainbow trout fed different levels of lysine in a low-protein diet

Factor 42%prteint 24% 37%prteint 24% 37%prteint 12%  37%prteint+ 12%  37%prteint 12% 37%prteint 12 Meal
Fish Fish Meal Fish Meal Fish Meal+ 0.25 Fish Meal+0.5% % Fish Meal+
Ylysine lysine 1%lysine
Protein (%DM)  92.48 £0.50° 91.26 = 0.96* 83.69 £ 0.8° 90.19 £1.20°®  92.08 + 0.60? 86.96 + 0.4°
Fat (% DM) 87.93 +£1.90° 88.20 + 1.60° 88.77+0.40* 88.08 +2.09* 88.17+0.70° 87.80+0.7*

P /00) ol o530 (5T pelas 3 3 fre U5 siasOLES o 3 bl g 35 <Glons Ol el 1) Kl

Data are expressed as the Mean + SE. Different small letters indicate significant differences between treatments (p<0.05).
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