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材料与方法
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Table 1 Composition and nutrients content of basal diet.
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结果

Table 3 Growth performance and muscle composition of grass carp fed the diets with graded level of SIF for 60 days.

Max

Min

SIF ⱴ ᶃ ᶛ̂25 mg / kg̃ ̂PWĞ SGR̆ FI

FẼ ̆Ḇ ̆ ғ ⱴ ץ ⱴ Ҭ Ȃ



结果

Table 4 Effects of 

dietary SIF 

supplementation 

(mg/kg) on muscle 

fillet fatty acid 

composition (% 

total fatty acids) 

and ȹ6-desaturase 

gene expression of 

grass carp1.

Min

Min

Max

֓ ̆
Ҭ ᾟ SIF ץ
ⱴALA ȁDHAȁEPA

Ḡẫ ̆
ẫ Ȃ

ғ ԅ Ҭ
ɲ6-D Ȃ

Min



结果
Table 5 Effects of dietary SIF supplementation (mg/kg) on muscle amino acid composition (mg/100 g tissue) of grass carp.

Min

SIF ⱴ ҹ25-50 
mg / kg ̆ FAA

ⱴ̆
ῒ ῏ FAA

̆ ғ
ȂῒҬAsp Gly

ⱴ ᴪ
5Ψ-IMP



结果

Fig 1 Effects of SIF on the 5'-IMP in the muscle of grass carp.

All data were expressed as means ¤ SD (n = 6). Mean values within the same row with different 

superscripts are significantly different (P < 0.05). 5'-IMP, 5'-inosine monophosphate.
FAA рΨ-IMP ᵬ ꜚ Ҭ ᵬ ̆Gluȁ
₃ ̂Ser̆ Gly Alã ҍрΩ-IMP̓̀ ᵬ ꜛԍ ̆ ױ

ᶃ SIF ᾟ ץ Ȃ



结果

Table 6 Muscle shear force (N), cooking loss (%), hydroxyproline concentration (mg/g tissue) and 

cathepsinB and L activities (U/g muscle) of grass carp fed diets with graded levels of SIF (mg/kg).

Min Max

Ḡ ⱬ Ӟ ᵀ Ȃ ̆ ᶃ SIF ᾟ⁞
ԅ ̆ ᵞԅ ◄℗ⱬ̆ SIF ᾟ ⱴԅ Ḡ ⱬ



结果

Fig 2 Effects of SIF on the apoptosis in the muscle of grass carp.(A) DNA fragmentation. (B) 

Caspase-2, -3, -7, -8 and -9 genes expression.

Values are means (n = 6 for gene expression), error bars indicate SD, and different letters above a bar 

denote the significant difference between treatments (P < 0.05). caspase, cysteinyl aspartic acid-protease.
›֙ҍḠ ⱬ ῏̆DNA ›֙ ̆ ҩ ̆WHC

ҍ ›֙ ⁞ ῏Ȃ



结果

Table 7 Effects of dietary SIF supplementation (mg/kg) on antioxidant parameters in the muscle of grass carp.

Min

Max

ⱴ ҍḠ ⱬ ⱬ ῏̆ SIF ᾟ ԅ Ҭ Ḡ ⱬ̆
ғ Ӟ ԍGSH ⱴ



结果

Fig 3 Effects of SIF on the antioxidative enzyme genes expression and signaling molecules in the muscle of grass carp.

(A)CuZnSOD, MnSOD, CAT, GPx1a, GPx1b, GPx4a, GPx4b, GSTR, GSTP1, GSTP2, GSTO1, GSTO2and GR. 

Values are means (n = 6 for gene expression), error bars indicate SD, and different letters above a bar denote the significant 

difference between treatments (P < 0.05).
CuZnSOD̆SIF ⱴ ῏ ̆ ⱴ ⱴ̆

ӊ ⱴ̆ᵖ ⱴ⌠ѿ ᴪ └ ֓ ᵬ ̆ ̆ ᶃSIF ⱴ
ҍ ⱬ Ȃ



结果

Fig 3 Effects of SIF on the antioxidative enzyme genes expression and signaling molecules in the muscle of grass carp.

(B)TOR, Keap1a, Keap1b, Nrf2, S6K1, 4E-BP1and 4E-BP2.

Values are means (n = 6 for gene expression), error bars indicate SD, and different letters above a bar denote the significant 

difference between treatments (P < 0.05).
̆ ᶃSIF ᾟ ԅNrf2 mRNA ̆ ᵞԅKeap1a 1bmRNA ̆

SIF ⱴ ץ ᵞ ҬKeap1 ⱴ Ȃ



结果

Fig 4 Effects of SIF on the protein 

levels of TOR and Nrf2 in the muscle 

of grass carp.

(B) Nuclear Nrf2 and cytosolic Nrf2 

protein levels. 

Values are means (n = 6), error bars 

indicate SD, and different letters above 

a bar denote the significant difference 

between treatments (P < 0.05). p-TOR 

Ser2448, Phosphorylation on residue 

Ser2448 of TOR, T-TOR, total-TOR 

protein levels; Nuclear Nrf2, Nuclear 

Nrf2 protein levels; cytosolic Nrf2, 

cytosolic Nrf2 protein levels.

̆ ױ ⌠̆
50 mg / kg SIF ᾟ ԅ
Nrf2

̆ ҉ץ ̆ ᶃ
SIF ᵞ Ҭ

Keap1 ⱴ
Nrf2 ᵝ̆׆ ⱴ

῏



结果

Fig 4 Effects of SIF on the protein 

levels of TOR and Nrf2 in the muscle 

of grass carp.

(A) p-TOR Ser2448 and T-TOR 

protein levels

Values are means (n = 6), error bars 

indicate SD, and different letters above 

a bar denote the significant difference 

between treatments (P < 0.05). p-TOR 

Ser2448, Phosphorylation on residue 

Ser2448 of TOR, T-TOR, total-TOR 

protein levels; Nuclear Nrf2, Nuclear 

Nrf2 protein levels; cytosolic Nrf2, 

cytosolic Nrf2 protein levels.

ⱴ SIFᴪ └ ֓ᵬ
̆ SIF ᴪ

ᵞ ̆ ҍ
SIFᴪ └TORḤ ᴰ ῏Ȃ
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总结

Fig 5 General summary for the effects of dietary SIF on meat quality and its potential signaling pathways in the muscle of fish.

WHC, water-holding capacity; Nrf2, NF-E2-related factor 2; 5'-IMP, 5'-inosine monophosphate; FAA, free amino acids; TOR, target 

of rapamycin.



总结
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请各位老师、师兄师姐批评指正！
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