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Abstract: Fish meal is the main protein source in the feed of Chinese soft-shelled turtle ( Pelodiscus sinensis) .
Squid liver meal and soluble fish protein concentrates have high protein content and many nutritional materials ,
and may be the alternatives to fish meal in turtle feed. Changes in feed composition can affect the antioxidant
capacity of animals. Effects of supplementation of squid liver meal and soluble fish protein concentrates in feed
on the antioxidant capacity of P. sinensis were studied in this experiment, with an attempt to explore which
would be more suitable to replace fish meal in turtle feed. Three experimental groups were designed: control
group ( white fish meal group, WFM) , squid liver meal ( SLM) group and soluble fish protein concentrates
(SFP) group. Nutritional compositions of three diets were similar. For the diets of SLM and SFP, 5% white
fishmeal of control diet was replaced with squid liver meal or soluble fish protein concentrates. The culture
experiment lasted for 8 weeks. Activity of superoxide dismutase (SOD) , malondialdehyde (MDA) content and

total antioxidant capacity (T-AOC) of liver and serum of turtle and activities of serum alkaline phosphatase and
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lysozyme were determined. The experimental data were analyzed with one-way ANOVA and Duncan’s test.

MDAs of liver and serum of SLM were both significantly lower than those of control group, and T-AOC of liver

and serum of SLM were both higher than those of control group. No significant difference was showed in MDA of

liver and serum and T-AOC of serum between SFP and control group, but liver T-AOC of SFP was significantly

lower than that of control group. The results show that 5% supplementation of squid liver meal in diet can

improve the turtle’s antioxidant capacity, and supplementation of squid liver meal in diet is better than soluble

fish protein concentrates for Chinese turtle.
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Table 1 Ingredients and chemical compositions of experimental diets

Xf HEZH (WFM)

Control group

15 % 4 (SLM)

Squid liver meal group

10 3 7R 1 2H (SFP)

Soluble fish protein concentrates group

JERLH BY, Ingredients (% )

)y White fishmeal 53.50
BT #; Squid liver meal 0. 00
1%

S;lfb% E‘sh protein concentrates 000
a-JE#) a-Starch 17.00
4K 5 Extruded soybean 8.00
2 BE#) Yeast meal 6. 00
K 1% 5K Fermented soybean meal 2.00
AWK Wheat gluten 6. 00
ftijl Fish oil 3.80
Wi — 55 Ca(H,PO,), 1.20
=FH A8 Cry 04 0. 50
pyIBnIBIRIER S 2 00
Vitamin and mineral premix

EFR 4 Chemical composition
(+# i, On dry mass)

M Crude protein (% ) 45.91
MR NG Crude lipid (% ) 8. 64
W4y Ash (%) 14.33
BE & Energy (kJ/g) 18. 83

48.50 48.50
5.00 0. 00
0. 00 5.00

17.00 17. 00
8.00 8.00
6. 00 6. 00
2.00 2.00
6. 00 6.00
3.80 3.80
1.20 1.20
0.50 0.50
2.00 2.00

45.08 46. 62
9.36 9.24

13. 69 13.38

18. 85 18. 89
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Fig. 1 Activity of superoxide dismutase (SOD) in liver and serum of Pelodiscus sinensis
fed with different diets
WEM. XJHEZH ; SLM. STk 4l SFP. 33 4.
WFM. Control group; SLM. Squid liver meal group; SFP. Soluble fish protein concentrates group.
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Fig.2 Malondialdehyde (MDA ) content in liver and serum of Pelodiscus sinensis
fed with different diets
WEM. Xf R4 SLM. DK 2 ; SFP. R E A, B AR 45 LAR R AR,
FoRnA BEME2ER(P<0.05),
WFM. Control group; SLM. Squid liver meal group; SFP. Soluble fish protein concentrates group.

Values with different letters in the same tissue indicate significant difference (P <0.05).
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Fig. 3 Total antioxidant capacity ( T-AOC) in liver and serum of Pelodiscus sinensis

WFM. X JEZH; SLM. SWEFA 4 ; SFP. 3R 4. [l —F AL IR IR LR F AR,

fed with different diets

FRA RFENRESR (P <0.05).

L 1 BF Liver
Mg Serum
b
N b
N
NN NN
L N
N NN
WFM SLM SFP
2 5] Group
3 AEGEAREREERMODFNE2MEEN(T-AOC)

1fiy5 T-AOC
Serum T-AOC (U/ml)

WFM. Control group; SLM. Squid liver meal group; SFP. Soluble fish protein concentrates group.

Values with different letters in the same tissue indicate significant difference (P <0.05).
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Fig.4 Activities of serum alkaline phosphatase ( AKP) and lysozyme (LZM) of Pelodiscus sinensis

fed with different diets

WEM. XJBE41; SLM. S 4L; SFP. fa B L 4l,
WFM. Control group; SLM. Squid liver meal group; SFP. Soluble fish protein concentrates group.
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