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ABSTRACT

Introduction: One of the most important indices in increasing the marketability
of ornamental fish is the favorite growth. The main pigment in many fish species
is carotenoid, employing to improve their antioxidant capacity and immune
system. Nowadays, in many studies, using carotenoid obtained from agricultural
sources, especially carotenoids found in plants, has been considered in fish diet
and shown a high capacity than the artificial carotenoid in order to improve fish
growth. The aim of this study was to use carrot, Daucus carota and red bell
pepper, Capsicum frutscene grossum powders as rich sources of carotenoids in
the diet of koi, Cyprinus rubrofuscus fry and to investigate their effects on
growth performance, digestive and antioxidant enzymes.

Materials and methods: Four experimental dietary treatments including the
control (without plant powder; D1), 2% carrot powder (D-), 2% red bell pepper
powder (D3), and also 2% containing a mixture of carrot powder (1%) and red
bell pepper (1%; Da4) were prepared as isonitrogenous and isocaloric diets in
triplicate. The effect of prepared diets was evaluated on growth performance,
digestive enzymes (trypsin and amylase) and antioxidant activity including
superoxide dismutase (SOD) and catalase in koi (weight: 1.10 £ 0.20 g) for 8
weeks.

Results and discussion: The results obtained from body weight gain, specific
growth rate and condition factor showed that there was no significant difference
among the experimental diets, although they were higher in D2, D3 and Ds
compared to D1. The lowest food conversion ratio was observed in D2, however,
no significant difference was recorded among the treatments. Also, survival rate
in experimental diets was 100%. Protein and lipid efficiency ratios as well as the



activity of trypsin and amylase were lower in D1 than in D, D3 and Das, albeit
without any significant difference. According to the results, antioxidant enzyme
activities including SOD and catalase significantly decreased in D2 compared to
D1 (control) in both before and after stress (p<0.05).

Conclusion: Based on the results, at the aforementioned levels of carrot powder
and red bell pepper did not exhibit any negative effects on the growth
performance, digestive enzymes and antioxidant activity of koi.
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Table 1 Ingredients and proximate composition of experimental diets for feeding of koi (C.
rubrofuscus) fry

D1 D2 D3 D4
Fish meal 100 100 100 100
Soybean meal* 390 390 390 390
Corn gluten 80 80 80 80
Wheat flour 350 350 350 350
Soybean oil 20 20 20 20
Fish oil 35 35 35 35
Mineral premix? 2.5 2.5 2.5 2.5
Vitamin premix® 5 5 5 5
Antioxidant 0.2 0.2 0.2 0.2
Methionine 1.5 1.5 1.5 1.5
Vitamin C 2 2 2 2
Toxin binder 5 5 5) 5)
Choline chloride 2 2 2 2
Carrot powder 0 2 0 1
Red bell pepper powder 0 0 2 1
Carrier 6.8 4.8 4.8 4.8

Proximate analysis of the experimental diets (%0)

Moisture 6.60 6.50 6.55 6.50
Crude protein 35.68 35.66 35.47 35.41
Crude fat 7.57 7.45 7.61 7.55
Ash 5.80 5.91 5.87 5.73
Carbohydrate 44.35 44.48 44.50 44.71
Gross energy (kcal/g)* 4,55 4.54 4,55 4.56
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Table 2 Growth performance of koi (C. rubrofuscus) fry fed with experimental diets

Experimental diets

Trypsin activity (U/mg protein)

Parameters D1 D2 D3 Da
Initial BW (g) 1.10+0.20 1.10+0.20 1.10£0.20 1.10+£0.20
Final BW (g) 3.63+041 3.91+£0.37 3.85+0.28 3.71£0.26
WG (g) 2.53+0.34 2.81 +£0.37 2.75+0.48 2.61+£0.29
SGR (%l/day) 2.13+£0.63 2.26 +0.51 2.23+0.51 217 +£041
CF 0.90 = 0.07 1.05+0.17 1.01+0.14 0.94 +0.08
FCR 1.90 + 0.37 1.82 +0.43 1.85+0.31 1.90 + 0.66
SR 100 100 100 100
LER 0.33+£0.07 0.38 £0.05 0.36 £0.06 0.35+0.05
PER 0.071+£0.005 0.079+0.006 0.078+0.003 0.074 +£0.004
0.02 A _ 0.5 -
£ 041 /\i\;
/_{\i 5 03
0.01 A >
;?3 0.2 4
[+
£ 01
g
0 . . . . < 0 - - - -
D1 D2 D3 D4 D1 D2 D3 D4
Diets Diets
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Figure 1 Trypsin and amylase activity from intestine of koi (C. rubrofuscus) fry fed with
experimental diets. Absence of lower case indicates no significant difference in enzyme activity

(Ave £ SD, n=3, p>0.05).
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Table 3 SOD activity from tissue of koi (C. rubrofuscus) fry fed with experimental diets

Experimental diets

Before stress

After stress

D1 0.18 + 0.0142 0.24 + 0.0282
D2 0.12 + 0.04AP 0.15 + 0.03A°
D3 0.12 + 0.03AP 0.16 + 0.03A°
D4 0.13 £+ 0.04AP 0.16 + 0.05”°

Non-common lowercase letters in each column and non-common uppercase letters in each row indicate

significant differences (p < 0.05).
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Table 4 Catalase activity from tissue of Koi (C. rubrofuscus) fry fed with experimental diets

Experimental diets Before stress After stress
D1 0.12 + 0.01A2 0.14 + 0.0452
D2 0.09 + 0.014P 0.10 + 0.014P
D3 0.09 + 0.024P 0.10 + 0.014P
D4 0.10 £ 0.014° 0.11 + 0.02Ab

Non-common lowercase letters in each column and hon-common uppercase letters in each row indicate

significant differences (p < 0.05).

etal. 2014; Li et al. 2014; Song et al. 2017; Lim
51 eolatul o pizen (€t @l. 2019; Chen et al. 2020
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