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Effects of astaxanthin on growth, body composition and antioxidant
indexes of juvenile Paramisgurnus dabryanus
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Abstract: [Objective) This study investigated the effects of astaxanthin supplementation on growth,
body composition and antioxidant indexes of juvenile Paramisgurnus dabryanus. [Method) A total of 450
fishes with an initial weight of (3.0040. 10) g were randomly assigned to five groups with three replicates
per group and 30 fishes per replicate. The groups received the same basal diet supplemented with astaxan-

thin levels of 0,50,100,150 and 200 mg/kg,respectively. The feeding trial lasted for 8 weeks in the tem-
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perature-controlled culture system, and fishes were weighted to calculate the growth indexes. The body
composition and antioxidant indexes in hepatopancreas were also measured. [Result] The survival rate of
Paramisgurnus dabryanus was 100% during the experiment. Astaxanthin significantly stimulated the final
body weight,average weight gain rate,and special growth rate when the supplementation level was 50 —
200 mg/kg (P<C0.05). The feed efficiency and protein efficiency were significantly higher than that of the
control group (P<C0. 05) when the supplementation level was 100 — 200 mg/kg (P<C0. 05). Combined
with the results of parabola regression analysis and ANOVA,the optimum supplementation level of astax-
anthin for the maximum weight gain rate was 100 — 151. 06 mg/kg and the maximum feed efficiency was
100 — 157. 04 mg/kg. The protein content was significantly higher than that of the control group (P <C
0.05) when the supplementation level of astaxanthin was 50 — 200 mg/kg (P<C0. 05). Total superoxide
dismutase (T-SOD) activity,catalase (CAT) activity,glutathione peroxidase (GSH-Px) activity and gluta-
thione (GSH) content were significantly increased when the supplementation level of astaxanthin was 50 —
200 mg/kg. The content of malonaldehyde (MDA) was significantly lower in 50 — 200 mg/kg groups than
that of the control group (P<C0. 05). [Conclusion) Under the experimental conditions,the optimum sup-
plementation level of astaxanthin in the feed of Paramisgurnus dabryanus was 100 — 151. 06 mg/kg con-
sidering growth, body composition and antioxidant indexes.
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Table 1  Feed composition and nutrient levels
Tkl 4] s BB
Feed cori?jjsfifi%ni ?n]&:u/lkrl:e':m levels I U I IV v
R % /(mg + kg™ ') Astaxanthin 0.0 50.0 100. 0 150. 0 200.0
ik / (g + kg™ ') Fish meal 200.0 200.0 200.0 200.0 200.0
F 2 GK1/(g « kg™ ') Soybean meal 250.0 250.0 250.0 250.0 250.0
EAKEEAH /(g kg™ ) Corn protein powder 150. 0 150. 0 150. 0 150. 0 150. 0
FRi/ (g - kg 1) Corn oil 40.0 40.0 40.0 40.0 40.0
‘ INF#K/(g « kg ') Wheat bran 60. 0 60. 0 60. 0 60. 0 60. 0
;ﬂﬁ%ﬁiposmon Hi#/ (g« kg™ Flour 100. 0 100. 0 100. 0 100. 0 100. 0
Wik /(g » kg™ 1) Dextrin 150.0 150. 0 150. 0 150. 0 150.0
WElR — %45/ (g « kg™ ') Monocalcium phosphate 19.0 19.0 19.0 19.0 19.0
4k K WUR KL/ (g » kg ) Vitamin premix 10.0 10.0 10.0 10.0 10.0
WY R HUR R/ (g « kg ') Mineral premix 10.0 10.0 10.0 10. 0 10.0
i@ /(g +» kg™ ') Lysine 3.0 3.0 3.0 3.0 3.0
H &M/ (g« kg™ ') Methionine 5.0 5.0 5.0 5.0 5.0
50 % A ALIHE /(g « kg~ ') Choline chloride 3.0 3.0 3.0 3.0 3.
M H /(g » kg™ 1) Crude protein 356.9 359.8 351.7 360. 4 354.6
s HLAR M/ (g » kg™ 1) Crude fat 73.2 73.1 73.2 73.2 73.3
ﬁiﬁrlmls MK 53/ (g » kg~ ') Crude ash 64.3 63.3 64. 2 64.3 64.7
K43/ (g » kg~ ') Moisture 55.6 53.8 51.9 52.1 57.4
BEE/(M] * kg™ ') Gross energy 16.57 16.68 16.53 16. 56 16.62
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Table 2 Effects of astaxanthin level on growth of Paramisgurnus dabryanus
15 B 06 4 5 i/ KRBT/ TR AR/ % R R/ TRRHCR / HHEFSER/ %
A (g« B D (g« & D Average weight Specific growth Feed efficiency Protein efficiency
Groups .. . . . . . .
Initial body weight  Final body weight gain rate rate ratio ratio
I (CK) 3.00+0.13 5.89+0.57 a 96.13+11.11 a 1.2040.10 a 61.22+8.36 a 1.7240.23 a
Il 3.00£0. 11 6.71£0.30 b 123.9049.38 b 1.4440.08 b 73.55+6.06 ab 2.04%£0.17 ab
I 3.0040.13 7.4740.50 b 149.08412. 20 ¢ 1.6340.09 ¢ 88.8048.25 ¢ 2.5340.23 ¢
I\ 3.0040.11 7.44+0.54 b 147.99416. 49 be 1.6240.12 be 87.29410. 14 be 2.42-+0. 28 be
Vv 3.0040.09 7.42+0.20 b 147.72413. 67 be 1.6240.1 be 86.16+4.83 be 2.43%+0.14 be

TE [ 8BS 5 AR AN 6] /NG 8 308 22 5 3% (P<0. 05) . TR,

Note: Different lowercase letters indicate significant difference (P<Z0.05). The same below.
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Parabola regression analysis between average weight gain rate (A) and feed efficiency

ratio (B) with the dietary astaxanthin level of Paramisgurnus dabryanus

L2 ERE R MK T XK 85 R e )k 4h £ K B 53 /Y
A
Ak P B 2R S IR X R 8t ) 8 56k 4 £ AR A
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Table 3 Effects of astaxanthin level on whole body composition of Paramisgurnus dabryanus

20 51 HLE A/ % MG/ % HLIE 53/ % Ko/ %

Groups Crude protein Crude lipid Crude ash Moisture
I (CK) 16.35+0.11 a 2.46+0.19 78.43+0.18 1.78=£0. 20
il 17.48+0.18 b 2.17+0.22 78.33+0.11 1. 8840. 04
1 18.164+0.12 ¢ 2.5040. 26 77.9140.37 1.70+0.19
v 17.89+£0.03 ¢ 1.4040. 34 78.1340.13 1.8140.01
V 17.6940.06 ¢ 2.1440.54 78.3640. 06 1.7540.03
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Table 4 Effects of astaxanthin level on hepatopancreas antioxidant indexes of Paramisgurnus dabryanus

205

d&)ii}s T-SOD/(U » mg™ 1) CAT/(U+mg™ 1) GSH-Px/(U » mg™') GSH/(pumol » g7') MDA/ (nmol «+ mg™!)
I (CK) 11.63+0.98 a 7.5140.02 a 132.98+10.11 a 338.92+16.75 a 8.5440.28 ¢

il 14.35+0.81 b 8.3340.09 b 202.66+15.90 b 530.05+7.93 b 5.7340.31 b

i} 18.37£1.0 1c 9.2240.06 ¢ 296.9447.88 ¢ 798.24+19.87 ¢ 4.3240.31 a

v 19.6321.00 ¢ 9.2440.43 ¢ 283.48%7.11 ¢ 792.00£51.45 ¢ 4.3940.32 a

Vv 19.354+1.05 ¢ 9.2140.47 ¢ 280.4247.76 ¢ 771.62+62.07 ¢ 4.154+0.12 a
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