Analysis of connotation for fishmeal as
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Fishmeal is still a highly dependent high-quality protein source for aquaculture
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Fishmeal price soars by nearly 40% to hit a
new high, soybean meal price rises to 4500
Yuan/ton, feed enterprises increase price
under pressure
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Nutrikinetics: time-space quantitative analysis of nutrient absorption and
metabolism after ingestion

BB % ‘REEEFEARE ST ERNN =80T

A
Absorption Metabolism

e , R S fl g L

%E il Cﬁﬁ = A8l 1=

%z N, (Nutrikinetics)

/

AUC

(Area Under the Curve):

ty, (Half-life):

uollelluaouod JuslllnN

Ingestion Time By &
BE



Nutridynamics:concentration-effect relationship and reasonable use interval of
nutrient active substance or raw material
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Accurate quantitative analysis
of realization of nutrikinetics and nutridynamics vs.nutrition utilization and output
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Module 1. composition
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Crude protein  Crude fat Ash Energy Apparent Apparent
Protein material content (%) content (%) content (%) (KJ/KQ) digestibility of digestibility of
= 1 JE R HEOEE HEWSE K4y A= protein (%) energy (%)
2 (%) (%) (%) (KIKg) EERMENHE (%) BEEWHELE (%)

Chicken meal

72.82 13.31 12.41 18.50 75.56 67.98
X Rk
B'O‘;n%é}“ea' 99.32 0.60 3.77 19.42 83.34 71.35
Meat and bone meal
59.66 9.50 30.80 13.67 73.12 62.90
R
Soybg;ﬁmea' 53D 255 550 16.04 64.47 48.12
Peanut meal
54.97 1.70 6.42 15.91 71.25 51.34
yiRa sy k|
Corn gluten meal
60.94 4.16 1.80 19.32 45.00 34.76
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Vital wheat gluten

S 88.33 1.60 0.99 19.44 85.75 86.82
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Rich taurine in fishmeal is very important for growth and health
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- BB BER - R (De Luca et al. 2015)

Protein source Fishmeal Meat and bone meal Yeast Vegetable protein
=P =y REH [Za5: HYEB
Taurine content (mg/kg)
HTERR & 2 (mg/kg) 3562 405 124 n.d _
(Spitze et al. 2003)



Rich hydroxyproline in fishmeal is very important for fish growth
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Fishmeal substitution reduces the content of hydroxyproline in fish body. The hydroxyproline
supplementation can significantly improve the utilization efficiency of vegetable protein
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Specific Hydroxyproline content  Hydroxyproline content Collagen content
Protein source of turbot growth rate of plasma (ug/ml) of muscle (ug/ml) of muscle (%)
KT BRI ReEAEKR MmFFHER SR WRAERER S E MAREESSE
Cug/ml) (g/kg) (%)
All fishmeal 2.70 =£0.052 50.36£2.78° 0.403+£0.023P 0.3224+0.019b
AR
40% fishmeal + 60% vegetable 2.45 +0.08° 40.53+2.00¢ 0.281+0.031¢ 0.225+0.025¢
protein
40% ¥+ 60% Y E H
40% fishmeal + 60% vegetable 2.64 =0.052 70.40 =2.632 0.713 +0.0812 0.571 +0.0652
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VD: in fishmeal and fish oil is very important for fish growth and health
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Proportion of protein, small peptide and amino acid
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Module 2: Dynamics of free amino acid after ingestion
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Amino acid balance
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Is the amino acid pattern of fishmeal the optimal pattern?
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Module 3: nutrient sensing
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MTOR is a key control node for protein utilization of aguatic animal feed
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MTOR is an intersection of external environment and metabolic regulation
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Many amino acid sensors combine different amino acid and conduct them
to mTOR system for regulating synthesis and metabolism
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Any change in amino acid pattern/balance will affect nutrient sensing and
metabolism
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Traditional knowledge
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The reduction of mTOR activation after fishmeal substitution is underlying
cause for poor animal growth and feed ratio
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Module 4: energy is a key material basis for driving synthesis and metabolism
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Energy supply after ingestion is very important for protein synthesis and growth
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Concentration of free amino

Vitamin D3, hydroxyproline, taurine
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