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Egg is not simply produced by the hen;
it is nutritionally programmed by the diet.

Energy
(carbohydrates & fats)

Protein
(amino acids)

Minerals
(Ca, P, Na, K, Cl, Mg, etc.)

Vitamins
(A, D, E, K, B-complex, etc.)

Bioactive compounds
(enzymes, antioxidants, etc.)

Hormones Nutrient Ovarian
& metabolism  absorption  function

AT 1A

Nutritional
programming

\
|

/

|

J

G|

The diet provides the building blocks and signals
that shape the egg’s composition, quality and functionality.

The diet determines
egg quality and composition.

Yolk

(fat-soluble vitamins,
fatty acids, carotenoids)

Albumen
(proteins, water,
minerals)

Shell

(calcium, phosphorus,
trace minerals)
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% chgnge in
soil Se 1980-1999
to 2080-2099

M <-10%

@ -10--2.5%
[1-2.5-2.5%
3 2.5-10%

l >10%

Avg. =-4.3%

Changes due to projected changes
in climate variables and SOC
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Comparative analysis of ileal digestibility of amino acids of corn in laying hens under different physiological stage (%).

Items Peak phase Late phase SEM P-Value Peak phase Late phase SEM P-Value
Apparent ileal digestibility Standard ileal digestibility

EAA

Met 58.53 79.16 4.14 <0.001 93.58 85.93 2.88 0.016

Lys 40.96 47.57 5.38 0.663 88.67 75.96 4.42 0.010

Thr 48.92 55.95 5.09 0.190 89.96 93.33 3.62 0.363

Trp 52.04 76.27 5.40 <0.001 87.92 78.98 4.76 0.076

Arg 71.73 76.43 4.10 0.274 90.90 93.48 3.69 0.495

Ile 61.18 66.28 4.82 0.307 100 95.02 95.79 2.10 0.949

Leu 76.00 81.45 3.82 0.181 95.26 94.94 2.14 0.883

Val 65.68 73.27 463 0.129 95 06.03 95.01 2.39 0.677

His 72.24 79.86 4.80 0.142 93.8 94.73 2.49 0.718

Phe 69.63 75.49 4.15 0.182 9 LRt 93.58 94.43 2.38 0.754

NEAA

Gly 56.73 66.14 5.32 0.101 02.7 92.54

Ser 61.81 68.84 4.69 0.157 85 94.9 94.05

Pro 72.89 78.06 3.63 0.179 93.8 93.30

Ala 73.50 81.80 472 0.108 80 96.9 96.79

Asp 57.89 64.10 5.22 0.255 94.4 92.60

Glu 76.55 81.18 3.32 0.189 75 04.1 93.90

Cys 45.26 66.50 479 0.001 86.1 81.82

Tyr 67.96 75.34 4.62 0.136 . 94.7 93.59

Met

B Peak M Late




Prediction equations of standardized ileal digestibility of amino acids based on
the conventional chemical components of corn sources for peak-laying hens.

I[tems  SID Prediction equations R® P-value
Met —515.03+0.60GIn-918.42Ca+3.26TS+0.57BD 0.843 0.030
rlljjlﬁ 1_0 Prediction equations of standardized ileal digestibility of amino acids based on
»1] the conventional chemical components of corn sources for late-laying hens.
Tip M ttems SID Prediction equations R* P-value
Arg 05
lle 6. Met —397.884+18.90EE+15.34GE+1.20T54+0.10BD 0.979 <0.001
Leu 14  Lys 434.07-5.12DM+31.05EE-6.07GIn+8.17Glo 0.936 0.004
val 34 Tip —699.72+7.68CP-783.32Ca+5.81TS+0.54BD 0.827 0.038
;111; ;’; Arg _38.34-15.09CF+3.16TS-10.49A1b+10.12Glo 0.974 <0.001
I Leu 30.19+25.86EE-3.93A1b+3.04Glo 0.704 0.050
Val —188.084-29.12EE+19.79GE-0.23BD 0.684 0.060
His —208.834-32.36EE+20.24GE-0.23BD 0.781 0.021
Phe —224.09+32.14EE+20.84GE-0.22BD 0.718 0.044




Big Data and Al in Animal Nutrition
PRECISION FEED’NG
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Profitability
Nutrient excretion 40%
Dietary CP 9%
Production costs 8%
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Random forest algorithm (RFA),
Multilayer perceptron (MLP),
Support vector regression (SVR),

XGBoost,
'

LightGBM.

Decision Tree 1 Decision Tree 2

}

Prediction 1 Prediction 2

Least squares support vector machine (LSSVM),
k-nearest neighbors (kNN),

Decision Tree 3

|

Prediction 3

|

Random subset N

® ® ® Decision TreeN

® @ @ PredictionN

|

Maximum Voting / Averaging

Random Forest Prediction
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Protein that Powers and Protects



