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Table 1: Proximate analysis of experimental diets used in feeding of Caspian Kutum fingerlings

Experimental diets

Treatment 1:
Control (No added

Proximate analysis
(% dry matter)

Treatment 2:
1% Methionine

Treatment 4:
3% Methionine

Treatment 3:
2% Methionine

Amino acids) +3% Lysine +2% Lysine +1% Lysine

Protein 52.32 51.94 52.18 52.53
Lipid 14.09 13.96 14.13 14.06
Ash 1251 12.39 12.57 12.86
Fiber 1.11 1.23 1.35 0.98
Moisture 10.11 9.95 10.34 10.88
Digestible Energy

(Kcal/Kg) 4708 4703 4709 4707
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Table 2: Amino acids profile of experimental diets of Caspian Kutum fingerlings

Amino acids Profile
(9/100g dry matter)

Experimental diets

Treatment 1:
Control (No added

Treatment 2:
1% Methionine

Treatment 3:
2% Methionine

Treatment 4:
3% Methionine

Amino acids) +3% Lysine +2% Lysine +1% Lysine
Essential Amino acids
Histidine 11.08 10.34 9.85 10.09
Arginine 12.57 13.51 12.64 13.59
Threonine 12.04 1251 11.69 12.28
Valine 13.16 13.02 13.67 14.21
Methionine 10.62 11.62 12.45 14.79
Isoleucine 18.75 16.75 19.23 19.76
Leucine 25.86 29.24 26.37 27.14
Phenylalanine 16.64 16.40 13.15 16.12
Lysine 23.35 31.17 28.67 26.24
Non-Essential Amino acids
Aspartic Acid 28.25 23.70 27.64 29.31
Glutamic Acid 56.29 49.40 55.28 59.34
Serine 18.50 17.95 17.03 18.94
Glycine 16.60 16.27 16.24 16.58
Alanine 27.31 26.31 25.33 27.56
Proline 19.77 18.87 18.43 19.80
Tyrosine 15.74 16.01 14.61 15.32
Cysteine 5.23 5.36 5.12 6.31
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Weight gain (WG; g) = W, - W,
Body Weight Increase (BWI; %) = [WG/ W1] x 100

Specific Growth Rate (SGR; %/day) = 100 x [Ln W,- Ln W4/t]
Protein efficiency Ratio (PER) = Weight Gain / Protein Intake

Feed Conversion Ratio (FCR) = Feed Consumption / Weight Gain

Condition Factor (CF) = 100 x (W,/ L2®)
Survival Rate (SR; %) = 100 x (Survived fish/ Initial fish)
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Table 3: Comparison of growth indices of Caspian Kutum fingerlings fed experimental diets during 8 weeks
(MeanzSD; n=3)

Experimental diets

Treatment 1:

Growth Indices Control (No added

Treatment 2:
1% Methionine

Treatment 4:
3% Methionine

Treatment 3:
2% Methionine

Amino acids) +3% Lysine +2% Lysine +1% Lysine
Initial weight (g) 3.51+0.61 3.43+0.84 3.58+0.75 3.53+0.92
Final weight (g) 5.06+0.312 5.15+0.462 5.914+0.90% 6.75+0.30°
Final length (cm) 8.2940.35% 8.44+0.322 8.80+0.27% 9.21+0.10°
WG (g) 1.45+0.352 1.71+0.592 2.334+1.022 3.2240.48°
BWI (%) 40.69+10.75% 50.60+19.992 65.90+31.60%° 95.76+13.38"
SGR (% /day) 0.57+0.122 0.69+0.222 0.85:+0.31% 1.2040.09°
FCR 4.19+0.69° 3.66+1.32° 2.904+1.09% 1.61+0.222
PER 0.003+0.0012 0.0033+0.0012 0.004+0.0022 0.006+0.0012
CF 0.89+0.05% 0.85+0.082 0.86+0.052 0.89+0.012
Survival Rate (%) 97.22+4.80% 91.66+8.332 88.89+4.812 91.66+8.332

AP< T2 0) &l Sla pme BB caisis aslin e Bg > slyls a5 o) o 0 b Sl
Means in the same row with different superscripts are significantly different (p<0.05).
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Table 4: Comparison of carcass composition of Caspian Kutum fingerlings fed experimental diets during 8 weeks
(MeanzSD; n=3)

Experimental diets
Treatment 2: Treatment 3:
1% Methionine 2% Methionine

Treatment 4:
3% Methionine

Treatment 1:
Control (No added

Parameters (%)

Amino acids) +3% Lysine +2% Lysine +1% Lysine

Protein 13.43+0.372 15.65+0.44°¢ 14.65+0.26" 16.69:+0.35¢
Lipid 5.16+0.08° 4.25+0.072 5.06+0.08° 4.18+0.092

Ash 1.87+0.04° 2.19+0.02¢ 1.71+0.09° 2.07+0.00¢

Moisture 75.34-+0.65P 69.05+0.282 68.51+0.242 68.32+0.142

P12 0) &5l o gome BB iz alins e By, l)ls a5 o) 2 0 b Sl
Means in the same row with different superscripts are significantly different (p<0.05).
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Abstract

This study aims to determine the effects of different dietary levels of lysine and methionine
amino acids on growth, survival, and carcass composition of Caspian Kutum (Rutilus frisii). A
total number of 144 Kutum fingerlings weighing 3.51+0.78g were distributed into twelve 100-L
fiberglass tanks with a density of 12 fish per tank. After one week acclimatization period,
fingerlings were fed four experimental diets including diet 1: control (without added amino acid),
diet 2: 1% methionine+3% lysine, diet 3: 2% methionine+2% lysine, and diet 4: 3%
methionine+1% lysine in triplicate groups for 56 days. Results showed that the fish fed with 3%
methionine+1% lysine recorded a significant increase in growth parameters such as final weight
(6.75+0.30g), final total length (9.21+£0.10cm), weight gain (3.22+0.48g), body weight increase
(95.76+13.38%), and specific growth rate (1.20£0.09%/day) (p<0.05). The feed conversion ratio
was significantly (p<0.05) improved in mentioned treatment. No significant differences were
observed in condition factor, protein efficiency ratio, and survival rate between the dietary
treatments (p>0.05). A significant difference in the content of carcass protein was recorded
between fish fed different levels of dietary lysine and methionine amino acids with the control
group (p<0.05) so that fish fed 3% methionine+1% lysine showed the highest content of carcass
protein (16.69+0.35%) (p<0.05). On the other hand, the fish fed with the control diet and diet 3
showed the highest (p<0.05) carcass lipid content. Significant differences were also recorded in
the contents of ash and moisture between experimental treatments (p<0.05). According to the
obtained results, it can be declared that the level of 3% methionine+1% lysine is optimum for
Caspian Kutum.
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