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Article Info ABSTRACT

Article type: This study was aimed to assess the effect of carrot powder as a natural
Full Length Research Paper  soyrce of carotenoid on growth performance, digestive enzymes and
antioxidant activity in angel fish (weight: 2.76 + 0.28) for 8 weeks. Five
experimental diets, including the control diet (D1: without carrot powder)
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Revised: 10.22.2024 D5: 2%) were prepared as isonitrogenous and isocaloric in triplicate. The
Accepted: 11.05.2024 results obtained from body weight gain, specific growth rate and protein &

lipid efficiency ratio showed that they were significantly higher in fish fed
with diets D4 and D5 compared to diet D1 (P<0.05). Fish fed with D4 diet

I;ﬁg:,’%g;' significantly showed lower food conversion ratio compared to fish fed with
Carotenoid, D1 diet (P<0.05). The condition factor and the survival rate showed no
Carrot powder, significant difference among the experimental diets. The results obtained
Trypsin from digestive enzymes analysis of fish intestine showed that trypsin and

amylase were significantly higher in D4 and D5 than those of D1 and D2
(P<0.05); while no significant difference was observed among fish fed with
D3, D4 and D5 diet. The results of antioxidant enzymes assessment from
fish tissue indicated that SOD and catalase in fish fed with diets containing
carrot powder had a significant decrease compared to control group in both
before and after stress (P<0.05). Based on the results obtained from this
study, the growth performance, digestive enzymes and antioxidant activity
in fish fed with diets containing carrot powder especially in high level (1.5
and 2 %) were significantly higher than those ith of control group.
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Table 1. Ingredients and proximate composition of the experimental diets for feeding angel fish (P. scalare).
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Experimental diets . i
Ingredients: g/kg diet

D5 D4 D3 D2 D1
450 450 450 450 450 (Fish meal) _abs ;55
100 100 100 100 100 (Aqupro) ' 5, ST
100 100 100 100 100 (Corn Gluten) &3 558
280 280 280 280 280 (Wheat flour) ¢S 51
5 5 5 5 5 (Soybean 0il) L s 25,
5 5 5 5 5 (Fishoil) sl .25,
5 5 5 5 5 (Mineral premix)” suxs JoSe
5 5 5 5 5 (Vitamin premix)” sl s LoSs
0.2 0.2 0.2 0.2 0.2 (Antioxidant) o1l =1
2 2 2 2 2 (Vitamin C) C sl 5
5 5 5 5 5 (Toxinbinder) ;b S 5
2 15 1 0.5 0 (Carrot powder) = 5» 35
40.8 413 418 42.8 42.8 (Carrier : cellulose) 3 5lu : suis
(1) 2l sloe s o 86 S5
(Proximate composition of the experimental diets)
6.50 6.45 6.50 6.55 6.45 (Moisture) . 4b,
41.43 41.51 41.32 41.67 41.25 (Crude protein) s .55
8.42 8.55 8.61 8.45 8.23 (Crude fat) s .~
9.73 9.73 9.87 9.91 9.80 (Ash) s>
40.42 40.21 40.20 39.97 40.72 (Carbohydrate) <l a5 S
4.79 4.80 4.80 4.79 4.78 ‘(kcallg) (Gross energy) Lalb 55!
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PER = WG / total amount of protein ingested

LER = WG / total amount of lipid ingested
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1- Weight Growth

2- Specific Growth Rate
3- Condition Factor-3

4- Feed Conversion Ratio
5- Survival Rate

6- Protein efficiency ratio
7- Lipid efficiency ratio
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Table 2. Growth performance of angel fish (P. scalare) fed with experimental diets.

Qs:'-iL“)'I oo
Experimental diets

Loy sl yels

Growth performance parameters

D5 D4 D3 D1
$) sl 0
2.76 +0.28 2.76+0.28 2.76 £ 0.28 2,76 0.28 2.76+0.28 (020 s 055
Initial weight (g)
5.81+0.24° 5.95+0.23¢ 5.65+0.19 > 5.23+0.26% 4.85+0.32° (¢5) e 055
Final weight (g)
b b ab a a <(J§> SECREST) J*i')él
3.05+0.35 3.19+0.18 2.89+0.38 2.47+031 2.09+0.24
Weight gain (g)
1.24+0.27¢ 1.28+0.21¢ 1.19+0.33 " 1.06 £0.19%® 0.94 +0.12° A TS
Specific growth rate
L L
1.08 +0.09 1.11+0.08 1.10 + 0.14 1.12+0.12 1.14 +0.10 e
Condition factor
[B¥: 5 o B
151+061°  1.49+051° 165+031°  174+033°  181+037° M e
Feed conversion ratio
AFAE
100 100 100 100 i<
Survival rate
1S
0.36+0.04° 0.37 +£0.07° 0.34+0.07" 0.29 +0.06 2 0.25 +0.05° ST SIS

0.074+0.005°  0.077£0.007°  0.070+0.004°  0.059 £0.007°  0.051%0.006°

Lipid efficiency ratio

LL‘SJI—! &bls Cond
Protein efficiency ratio
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Different lower cases in each row indicate the significant difference among the experimental diets (Mean + SD, n = 3,

P<0.05)
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Figure 1. The enzymes activity of trypsin and amylase from intestine of angel fish (P. scalare) fed with
experimental diets.
Different lower cases indicate the significant difference in enzyme activity (Mean £ SD, n = 3, P<0.05).
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Table 3. The activity of SOD in angel fish (P. scalare) tissue fed with experimental diets.

o 3 oy ol 3 el (slae
After stress Before stress Experimental diets
0.21 + 0.03%° 0.15 + 0.044° D1
0.16 +0.06 0.11+0.06 D2
0.16+ 0.05"° 0.11 +0.05% D3
0.14 + 0.04%2 0.10 +£0.057 D4
0.14 +0.05 0.10+ 0.07/° D5

Y= LSS sl Gl Gl il 2 - L) g,..»lﬁb)fduaﬁ?&ﬁ)lawqwl:ﬁ)amzom 3y A S i s S S Uy
(P<+/+0 Ol 5

Different lower cases in each row indicate the significant difference among the experimental diets (Mean + SD, n = 3,
P<0.05)
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Table 4. The activity of catalase in angel fish (P. scalare) tissue fed with experimental diets.

ol 3l - sl slae
After stress Before stress Experimental diets
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Y= )\j_(_.“ slas Glae Gl ol wi;l.:.a) Sl L;-LLL‘)'T slae &)!;@M O] 3 g g sdasOlis sy ja s S he 8 &_,S G

(P<+/40 Ul 5
Different lower cases in each row indicate the significant difference among the experimental diets (Mean + SD, n = 3,
P<0.05)
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