Supporting Information

Table S1. Hyperparameters tuned for the predictive models.
	Model
	Hyperparameter
	Search Range

	PLSR
	Number of latent components
	[1, 6]

	
	
	

	SVR
	Kernel type
	Linear, Polynomial, RBF, Sigmoid

	
	Kernel width
	0.01, 0.1, 1, 10

	
	
	

	GPR
	RBF kernel width
	0.01, 3.34, 6.67, 10

	
	Dot product kernel width
	0.01, 3.34, 6.67, 10

	
	Rational quadratic kernel alpha
	0.1, 1

	
	Rational quadratic kernel scale
	0.1, 1

	
	
	

	XGBoost
	Maximum depth
	2, 4, 6

	
	Learning rate
	0.01, 0.015, 0.02

	
	
	

	MLP
	Learning rate
	[0.00001, 0.01]

	
	Optimizer
	SGD, AdamW

	
	Number of hidden layers
	[1, 4]

	
	Nodes per hidden layer
	[8, 256]

	
	Dropout rate
	[0, 0.4]


Abbreviations: PLSR, partial least squares regression; SVR, support vector regression; GPR, Gaussian process regression; MLP, multi-layer perceptron; RBF, radial basis function; SGD, stochastic gradient descent.
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Figure S1. Individual conditional expectation plots for the Gaussian process regression model. Abbreviations: NDF, neutral detergent fibre; ADF, acid detergent fibre; EE, ether extract (i.e., crude lipid).  
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Figure S2. Predicted versus actual plots for the Gaussian process regression model.
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Figure S3. Residual plots for the Gaussian process regression model.
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Figure S4. Individual conditional expectation plots for the linear regression model. Abbreviations: NDF, neutral detergent fibre; ADF, acid detergent fibre; EE, ether extract (i.e., crude lipid).  
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Figure S5. Predicted versus actual plots for the linear regression model.
[image: A group of graphs with blue dots

AI-generated content may be incorrect.]
Figure S6. Residual plots for the linear regression model.
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Figure S7. Individual conditional expectation plots for the feed-forward neural networks model. Abbreviations: NDF, neutral detergent fibre; ADF, acid detergent fibre; EE, ether extract (i.e., crude lipid).  
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Figure S8. Predicted versus actual plots for the feed-forward neural networks model.
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Figure S9. Residual plots for the feed-forward neural networks model.
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Figure S10. Individual conditional expectation plots for the partial least squares regression model. Abbreviations: NDF, neutral detergent fibre; ADF, acid detergent fibre; EE, ether extract (i.e., crude lipid).  
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Figure S11. Predicted versus actual plots for the partial least squares regression model.
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Figure S12. Residual plots for the partial least squares regression model.
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Figure S13. Individual conditional expectation plots for the support vector regression model. Abbreviations: NDF, neutral detergent fibre; ADF, acid detergent fibre; EE, ether extract (i.e., crude lipid).  

Figure S14. Predicted versus actual plots for the support vector regression model.

Figure S15. Residual plots for the partial support vector regression model.

Figure S16. Individual conditional expectation plots for the Gradient Boosted Decision Tree model. Abbreviations: NDF, neutral detergent fibre; ADF, acid detergent fibre; EE, ether extract (i.e., crude lipid).  

Figure S17. Predicted versus actual plots for the Gradient Boosted Decision Tree model.

Figure S18. Residual plots for the partial Gradient Boosted Decision Tree model.
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