Figure S1. Score plots of PCA among W1, W2 and W3 groups.
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[bookmark: OLE_LINK184]Table S1. Relative contents of differential metabolites in W2 vs. W1 recognized by UPLC-MS/MS in the serum of dairy cows (n=7)
	Compounds
	Relative contents
	VIP
	P-value
	Log2FC
	W2/W1

	
	W2
	W1
	
	
	
	

	N-Acetyl-L-Tyrosine
	1.62E+04
	1.27E+03
	3.12 
	0.00 
	3.67 
	up

	Ethisterone
	2.93E+04
	2.37E+03
	3.12 
	0.00 
	3.63 
	up

	(R)-2-Hydroxy-3-phenylpropionic acid
	6.83E+05
	4.45E+05
	2.55 
	0.00 
	0.62 
	up

	Asp-Phe
	4.44E+04
	2.75E+04
	2.49 
	0.00 
	0.69 
	up

	Phe-Asp
	4.44E+04
	2.75E+04
	2.49 
	0.00 
	0.69 
	up

	L-Ornithine
	5.14E+05
	3.76E+05
	2.39 
	0.00 
	0.45 
	up

	PC(8:0/8:0)
	1.10E+06
	5.98E+05
	2.38 
	0.00 
	0.88 
	up

	Benzaldehyde
	3.51E+06
	2.91E+06
	2.34 
	0.00 
	0.27 
	up

	(R)-(-)-2-Phenylglycinol
	2.05E+07
	1.69E+07
	2.24 
	0.00 
	0.28 
	up

	1-Hydroxylamino-2-phenylethane
	2.05E+07
	1.69E+07
	2.24 
	0.00 
	0.28 
	up

	LPE(17:1/0:0)
	1.69E+05
	9.80E+04
	2.23 
	0.00 
	0.78 
	up

	1-Fluorocyclohexadiene-cis,cis-1,2-diol
	2.72E+06
	2.24E+06
	2.18 
	0.00 
	0.28 
	up

	LPE(0:0/16:0)
	1.61E+06
	7.87E+05
	2.16 
	0.00 
	1.03 
	up

	LPE(16:0/0:0)
	1.61E+06
	7.87E+05
	2.16 
	0.00 
	1.03 
	up

	Flavanone
	5.06E+07
	4.61E+07
	2.13 
	0.01 
	0.13 
	up

	1-Methylguanine
	6.41E+05
	5.45E+05
	2.12 
	0.01 
	0.23 
	up

	6-O-methylguanine
	6.41E+05
	5.45E+05
	2.12 
	0.01 
	0.23 
	up

	7-Methylguanine
	6.41E+05
	5.45E+05
	2.12 
	0.01 
	0.23 
	up

	LPE(0:0/20:3)
	4.73E+05
	2.35E+05
	2.08 
	0.02 
	1.01 
	up

	LPE(20:3/0:0)
	4.73E+05
	2.35E+05
	2.08 
	0.02 
	1.01 
	up

	N-(2-hydroxyethyl)-3-pyridinecarboxamide
	3.65E+05
	3.10E+05
	2.07 
	0.01 
	0.23 
	up

	DL-Leucine
	4.06E+07
	3.09E+07
	2.07 
	0.01 
	0.39 
	up

	Estradiol cypionate
	1.83E+05
	1.49E+05
	2.03 
	0.01 
	0.30 
	up

	2-O-Methylcytosine
	2.94E+05
	1.95E+05
	2.01 
	0.02 
	0.59 
	up

	Carnitine C15:DC
	2.21E+04
	9.37E+03
	1.99 
	0.03 
	1.24 
	up

	Carnitine C16-OH
	2.21E+04
	9.37E+03
	1.99 
	0.03 
	1.24 
	up

	Sorbitol 6-phosphate
	2.25E+04
	1.68E+04
	1.95 
	0.04 
	0.43 
	up

	Histamine
	1.04E+06
	6.68E+05
	1.94 
	0.02 
	0.64 
	up

	LPE(0:0/16:1)
	4.97E+05
	3.22E+05
	1.93 
	0.03 
	0.63 
	up

	LPE(16:1/0:0)
	4.97E+05
	3.22E+05
	1.93 
	0.03 
	0.63 
	up

	Isokaurenoic acid
	4.14E+05
	2.94E+05
	1.93 
	0.02 
	0.49 
	up

	LPA(0:0/18:2)
	2.99E+05
	2.17E+05
	1.93 
	0.02 
	0.46 
	up

	Zereno
	4.93E+05
	4.58E+05
	1.91 
	0.03 
	0.11 
	up

	L-Phenylalanine
	6.71E+06
	5.68E+06
	1.90 
	0.02 
	0.24 
	up

	Tagatose
	3.58E+04
	2.42E+04
	1.88 
	0.02 
	0.57 
	up

	LPC(O-16:1)
	1.16E+06
	8.76E+05
	1.87 
	0.03 
	0.41 
	up

	Cytidine
	1.57E+06
	1.18E+06
	1.86 
	0.03 
	0.41 
	up

	2,4-Dihydroxypyridine
	2.04E+05
	1.49E+05
	1.85 
	0.04 
	0.45 
	up

	5-Hydroxypyridine-2(1H)-one
	2.04E+05
	1.49E+05
	1.85 
	0.04 
	0.45 
	up

	2,4-Quinolinediol
	5.23E+05
	3.59E+05
	1.84 
	0.04 
	0.54 
	up

	LPC(18:0/0:0)
	1.39E+06
	9.95E+05
	1.83 
	0.03 
	0.48 
	up

	Purine
	1.16E+06
	1.03E+06
	1.80 
	0.03 
	0.17 
	up

	5'-Deoxy-5'-(Methylthio) Adenosine
	9.56E+04
	7.23E+04
	1.79 
	0.04 
	0.40 
	up

	LPE(0:0/22:5)
	1.95E+05
	1.34E+05
	1.78 
	0.03 
	0.54 
	up

	LPE(22:5/0:0)
	1.95E+05
	1.34E+05
	1.78 
	0.03 
	0.54 
	up

	Tripropylamine
	1.19E+05
	8.57E+04
	1.76 
	0.03 
	0.48 
	up

	D-Ornithine
	9.76E+05
	7.37E+05
	1.75 
	0.05 
	0.41 
	up

	L-Arginine
	1.45E+06
	1.32E+06
	1.74 
	0.04 
	0.14 
	up

	N-Acetylornithine
	1.45E+06
	1.32E+06
	1.74 
	0.04 
	0.14 
	up

	Ile-Gln
	1.04E+05
	6.51E+04
	1.72 
	0.03 
	0.68 
	up

	S1P(d16:1)
	1.57E+05
	1.01E+05
	1.69 
	0.04 
	0.64 
	up

	5-Acetylamino-6-formylamino-3-methyluracil
	5.90E+04
	4.26E+04
	1.65 
	0.04 
	0.47 
	up

	Cyclocreatine
	3.81E+06
	4.76E+06
	2.48 
	0.00 
	-0.32 
	down

	5-Acetylamino-6-amino-3-methyluracil
	9.73E+05
	1.12E+06
	2.30 
	0.00 
	-0.21 
	down

	2',4'-Dihydroxyacetophenone
	2.13E+04
	2.76E+04
	2.25 
	0.00 
	-0.37 
	down

	Methylparaben
	2.13E+04
	2.76E+04
	2.25 
	0.00 
	-0.37 
	down

	Elenaic acid
	2.47E+03
	7.75E+03
	2.17 
	0.00 
	-1.65 
	down

	9-Fluorenol
	2.70E+04
	2.34E+05
	1.99 
	0.03 
	-3.12 
	down

	Dl-3,4-Dihydroxymandelic Acid
	2.06E+03
	1.79E+04
	1.98 
	0.03 
	-3.12 
	down

	4-Methyl-1-phenyl-2-pentanone
	9.20E+04
	1.61E+05
	1.97 
	0.02 
	-0.80 
	down

	N-Phenylanthranilic acid
	2.50E+04
	3.54E+04
	1.93 
	0.02 
	-0.50 
	down

	7-(alpha-D-glucosyl)-N(6)-isopentenyladenine
	5.06E+04
	8.02E+04
	1.87 
	0.02 
	-0.66 
	down

	1-Deoxyvaleric acid
	1.48E+05
	2.30E+05
	1.71 
	0.05 
	-0.64 
	down

	2-Deoxyribose 1-Phosphate
	4.74E+05
	6.06E+05
	1.71 
	0.04 
	-0.35 
	down

	5-Nitrosalicylic acid
	6.11E+05
	1.32E+06
	1.68 
	0.04 
	-1.11 
	down

	2-Acetylfuran
	4.43E+06
	5.32E+06
	1.65 
	0.03 
	-0.27 
	down



Table S2. Relative contents of differential metabolites in W3 vs. W1 recognized by UPLC-MS/MS in the serum of dairy cows (n=7)
	Compounds
	Relative contents
	VIP
	P-value
	Log2FC
	W3/W1

	
	W3
	W1
	
	
	
	

	Hexylresorcinol
	6.47E+04
	3.99E+03
	2.14 
	0.00 
	4.02 
	up

	Ethisterone
	3.39E+04
	2.37E+03
	2.12 
	0.00 
	3.83 
	up

	N-Acetyl-L-Tyrosine
	1.77E+04
	1.27E+03
	2.06 
	0.00 
	3.79 
	up

	(R)-2-Hydroxy-3-phenylpropionic acid
	1.15E+06
	4.45E+05
	2.00 
	0.00 
	1.36 
	up

	Indole-3-acetamide
	4.40E+05
	1.85E+05
	1.96 
	0.00 
	1.25 
	up

	2,4-Quinolinediol
	7.51E+05
	3.59E+05
	1.92 
	0.00 
	1.06 
	up

	Delta-Hexalactone
	4.80E+05
	2.46E+05
	1.92 
	0.00 
	0.97 
	up

	Indole-3-Carboxaldehyde
	2.38E+04
	1.16E+04
	1.88 
	0.00 
	1.04 
	up

	Indole-4-carboxaldehyde
	2.38E+04
	1.16E+04
	1.88 
	0.00 
	1.04 
	up

	3-Indole carboxylic acid glucuronide
	7.03E+06
	2.27E+06
	1.88 
	0.01 
	1.63 
	up

	Flavanone
	5.37E+07
	4.61E+07
	1.86 
	0.00 
	0.22 
	up

	2,6-Di-tert-butyl-4-(hydroxymethyl)phenol
	3.61E+05
	2.55E+05
	1.81 
	0.00 
	0.50 
	up

	FFA(19:1)
	8.57E+06
	3.94E+06
	1.80 
	0.01 
	1.12 
	up

	1-Methylguanine
	7.64E+05
	5.45E+05
	1.80 
	0.00 
	0.49 
	up

	6-O-methylguanine
	7.64E+05
	5.45E+05
	1.80 
	0.00 
	0.49 
	up

	7-Methylguanine
	7.64E+05
	5.45E+05
	1.80 
	0.00 
	0.49 
	up

	CAP-palmitate
	3.30E+07
	1.90E+07
	1.80 
	0.00 
	0.79 
	up

	LPC(O-16:1)
	1.80E+06
	8.76E+05
	1.80 
	0.00 
	1.04 
	up

	5'-Deoxy-5'-(Methylthio) Adenosine
	1.42E+05
	7.23E+04
	1.79 
	0.00 
	0.98 
	up

	LPA(0:0/18:2)
	4.16E+05
	2.17E+05
	1.77 
	0.00 
	0.94 
	up

	3-Indolepropionic Acid
	7.05E+05
	3.02E+05
	1.76 
	0.00 
	1.23 
	up

	LPE(0:0/14:0)
	1.41E+05
	5.01E+04
	1.76 
	0.00 
	1.49 
	up

	LPE(14:0/0:0)
	1.41E+05
	5.01E+04
	1.76 
	0.00 
	1.49 
	up

	LPE(0:0/18:2)
	2.98E+07
	1.46E+07
	1.75 
	0.00 
	1.02 
	up

	LPE(18:2/0:0)
	2.98E+07
	1.46E+07
	1.75 
	0.00 
	1.02 
	up

	LPC(14:1/0:0)
	6.75E+05
	2.74E+05
	1.74 
	0.00 
	1.30 
	up

	Adenosine
	1.95E+05
	1.22E+05
	1.74 
	0.00 
	0.68 
	up

	N-Acetyl-L-phenylalanine
	9.65E+04
	6.37E+04
	1.74 
	0.00 
	0.60 
	up

	N-acetyl-D-phenylalanine
	9.65E+04
	6.37E+04
	1.74 
	0.00 
	0.60 
	up

	LPC(17:1/0:0)
	1.19E+07
	6.45E+06
	1.73 
	0.00 
	0.88 
	up

	LPC(O-18:3)
	3.96E+06
	1.86E+06
	1.67 
	0.00 
	1.09 
	up

	LPC(18:0/0:0)
	1.72E+06
	9.95E+05
	1.67 
	0.00 
	0.79 
	up

	(±)12-HETE
	3.75E+05
	3.07E+04
	1.67 
	0.02 
	3.61 
	up

	D-Ornithine
	1.06E+06
	7.37E+05
	1.66 
	0.00 
	0.53 
	up

	LPC(0:0/18:2)
	1.59E+07
	9.68E+06
	1.65 
	0.00 
	0.71 
	up

	LPC(18:2/0:0)
	1.59E+07
	9.68E+06
	1.65 
	0.00 
	0.71 
	up

	S1P(d16:1)
	2.30E+05
	1.01E+05
	1.64 
	0.01 
	1.19 
	up

	LPC(0:0/14:1)
	5.80E+05
	2.47E+05
	1.64 
	0.01 
	1.23 
	up

	LPC(17:2/0:0)
	7.67E+05
	4.22E+05
	1.63 
	0.00 
	0.86 
	up

	LPE(0:0/16:0)
	1.90E+06
	7.87E+05
	1.63 
	0.00 
	1.27 
	up

	LPE(16:0/0:0)
	1.90E+06
	7.87E+05
	1.63 
	0.00 
	1.27 
	up

	Isoquinoline
	3.61E+05
	2.18E+05
	1.62 
	0.00 
	0.72 
	up

	10-deoxyformamycin
	6.04E+05
	3.85E+05
	1.62 
	0.01 
	0.65 
	up

	LPC(0:0/16:0)
	7.60E+06
	5.22E+06
	1.62 
	0.00 
	0.54 
	up

	LPC(16:0/0:0)
	7.60E+06
	5.22E+06
	1.62 
	0.00 
	0.54 
	up

	PC(O-1:0/O-16:0)
	7.60E+06
	5.22E+06
	1.62 
	0.00 
	0.54 
	up

	Diosbulbin B
	1.81E+05
	5.71E+04
	1.62 
	0.00 
	1.67 
	up

	Aspartic Acid
	1.50E+05
	1.09E+05
	1.61 
	0.01 
	0.45 
	up

	LPE(17:1/0:0)
	2.25E+05
	9.80E+04
	1.61 
	0.02 
	1.20 
	up

	2-Hexadecanoylthio-1-ethylphosphorylcholine
	4.02E+07
	2.01E+07
	1.60 
	0.00 
	1.00 
	up

	LPC(0:0/15:0)
	4.02E+07
	2.01E+07
	1.60 
	0.00 
	1.00 
	up

	LPC(15:0/0:0)
	4.02E+07
	2.01E+07
	1.60 
	0.00 
	1.00 
	up

	Estradiol cypionate
	2.09E+05
	1.49E+05
	1.60 
	0.00 
	0.49 
	up

	AA
	4.60E+05
	1.76E+05
	1.60 
	0.01 
	1.39 
	up

	FFA(20:4)
	4.60E+05
	1.76E+05
	1.60 
	0.01 
	1.39 
	up

	Ethionamide
	5.39E+06
	4.62E+06
	1.59 
	0.01 
	0.22 
	up

	Ethylsalicylate
	5.39E+06
	4.62E+06
	1.59 
	0.01 
	0.22 
	up

	4,4'-Dihydroxybenzophenone
	3.47E+04
	2.68E+04
	1.56 
	0.00 
	0.37 
	up

	4,4'-Methylenebis(2-methylaniline)
	1.45E+05
	6.24E+04
	1.56 
	0.00 
	1.22 
	up

	5-hydroxyindole acetaldehyde
	6.83E+04
	3.67E+04
	1.55 
	0.00 
	0.90 
	up

	Sorbitol 6-phosphate
	2.24E+04
	1.68E+04
	1.55 
	0.01 
	0.42 
	up

	LPG(0:0/18:2)
	5.20E+04
	3.80E+04
	1.54 
	0.00 
	0.45 
	up

	2-Thio-PAF
	2.18E+06
	1.35E+06
	1.54 
	0.03 
	0.69 
	up

	LPC(0:0/18:1)
	2.18E+06
	1.35E+06
	1.54 
	0.03 
	0.69 
	up

	LPC(18:1/0:0)
	2.18E+06
	1.35E+06
	1.54 
	0.03 
	0.69 
	up

	TXB2
	5.41E+04
	8.72E+03
	1.53 
	0.01 
	2.63 
	up

	LPC(0:0/16:2)
	1.16E+06
	6.17E+05
	1.53 
	0.01 
	0.92 
	up

	LPC(16:2/0:0)
	1.16E+06
	6.17E+05
	1.53 
	0.01 
	0.92 
	up

	LPE(0:0/20:3)
	5.51E+05
	2.35E+05
	1.52 
	0.00 
	1.23 
	up

	LPE(20:3/0:0)
	5.51E+05
	2.35E+05
	1.52 
	0.00 
	1.23 
	up

	Allopurinol
	6.26E+06
	8.52E+05
	1.52 
	0.01 
	2.88 
	up

	LPC(0:0/20:2)
	1.61E+06
	8.60E+05
	1.52 
	0.01 
	0.91 
	up

	LPC(20:2/0:0)
	1.61E+06
	8.60E+05
	1.52 
	0.01 
	0.91 
	up

	LPC(13:0/0:0)
	5.47E+05
	2.24E+05
	1.51 
	0.02 
	1.29 
	up

	LPA(16:1)
	4.01E+04
	2.39E+04
	1.51 
	0.02 
	0.75 
	up

	Carnitine ph-C1
	7.17E+04
	4.35E+04
	1.51 
	0.01 
	0.72 
	up

	L-Ornithine
	4.88E+05
	3.76E+05
	1.51 
	0.01 
	0.37 
	up

	Phenylacetyl-L-Glutamine
	3.51E+05
	1.92E+05
	1.51 
	0.01 
	0.87 
	up

	PC(12:0/12:0)
	1.58E+06
	8.19E+05
	1.50 
	0.01 
	0.95 
	up

	Azelaic Acid
	4.06E+05
	2.84E+05
	1.50 
	0.01 
	0.52 
	up

	3-aminobenzamide
	2.35E+06
	2.43E+05
	1.50 
	0.02 
	3.27 
	up

	LPC(0:0/20:3)
	3.71E+07
	1.74E+07
	1.49 
	0.01 
	1.10 
	up

	LPC(20:3/0:0)
	3.71E+07
	1.74E+07
	1.49 
	0.01 
	1.10 
	up

	LPE(0:0/18:3)
	1.50E+06
	8.13E+05
	1.49 
	0.01 
	0.88 
	up

	LPE(18:3/0:0)
	1.50E+06
	8.13E+05
	1.49 
	0.01 
	0.88 
	up

	2-hydroxyphenylacetic acid
	9.25E+04
	6.74E+04
	1.49 
	0.02 
	0.46 
	up

	4-Hydroxy-3-methylbenzoic acid
	9.25E+04
	6.74E+04
	1.49 
	0.02 
	0.46 
	up

	SPH(d16:1)
	4.48E+05
	3.91E+05
	1.49 
	0.01 
	0.20 
	up

	Guanine
	2.30E+05
	1.47E+05
	1.48 
	0.02 
	0.65 
	up

	LPC(0:0/14:0)
	2.16E+07
	1.19E+07
	1.48 
	0.01 
	0.86 
	up

	LPC(14:0/0:0)
	2.16E+07
	1.19E+07
	1.48 
	0.01 
	0.86 
	up

	N-Phenylacetylglycine
	2.15E+07
	1.46E+07
	1.47 
	0.02 
	0.56 
	up

	LPC(0:0/16:1)
	6.30E+07
	3.95E+07
	1.47 
	0.01 
	0.67 
	up

	LPC(16:1/0:0)
	6.30E+07
	3.95E+07
	1.47 
	0.01 
	0.67 
	up

	LPC(19:2/0:0)
	1.96E+05
	6.61E+04
	1.46 
	0.01 
	1.57 
	up

	LPE(0:0/20:4)
	4.76E+06
	2.25E+06
	1.46 
	0.04 
	1.08 
	up

	LPE(20:4/0:0)
	4.76E+06
	2.25E+06
	1.46 
	0.04 
	1.08 
	up

	2-Undecanone
	1.37E+06
	9.91E+05
	1.46 
	0.02 
	0.46 
	up

	O-Phospho-L-Serine
	8.13E+04
	5.88E+04
	1.45 
	0.02 
	0.47 
	up

	LPC(0:0/18:3)
	4.68E+07
	2.45E+07
	1.44 
	0.02 
	0.93 
	up

	LPC(18:3/0:0)
	4.68E+07
	2.45E+07
	1.44 
	0.02 
	0.93 
	up

	3-Aminoquinoline
	3.37E+05
	2.36E+05
	1.43 
	0.01 
	0.51 
	up

	2-Methylhippuric acid
	2.97E+05
	2.13E+05
	1.43 
	0.03 
	0.48 
	up

	Glu-Phe
	1.52E+05
	1.08E+05
	1.43 
	0.01 
	0.49 
	up

	Phe-Glu
	1.52E+05
	1.08E+05
	1.43 
	0.01 
	0.49 
	up

	LPE(0:0/16:1)
	6.24E+05
	3.22E+05
	1.43 
	0.03 
	0.95 
	up

	LPE(16:1/0:0)
	6.24E+05
	3.22E+05
	1.43 
	0.03 
	0.95 
	up

	5-Methyl-2'-deoxycytidine
	3.74E+05
	2.20E+05
	1.42 
	0.01 
	0.76 
	up

	LPC(O-18:2)
	2.94E+05
	1.49E+05
	1.42 
	0.01 
	0.98 
	up

	Carnitine C15:DC
	2.44E+04
	9.37E+03
	1.41 
	0.01 
	1.38 
	up

	Carnitine C16-OH
	2.44E+04
	9.37E+03
	1.41 
	0.01 
	1.38 
	up

	His-Leu
	8.95E+04
	5.50E+04
	1.41 
	0.04 
	0.70 
	up

	Ile-His
	8.95E+04
	5.50E+04
	1.41 
	0.04 
	0.70 
	up

	L-Thyroxine
	9.08E+05
	5.81E+05
	1.41 
	0.01 
	0.64 
	up

	4-Hydroxy-2-Oxoglutaric Acid
	2.09E+05
	1.63E+05
	1.41 
	0.01 
	0.36 
	up

	Hypotaurocyamine
	1.88E+06
	3.76E+05
	1.40 
	0.03 
	2.33 
	up

	N-Formylmethionine
	9.36E+05
	2.66E+05
	1.40 
	0.01 
	1.81 
	up

	Benzaldehyde
	3.58E+06
	2.91E+06
	1.39 
	0.02 
	0.30 
	up

	L-Allothreonine
	4.74E+05
	3.03E+05
	1.39 
	0.01 
	0.64 
	up

	L-Homoserine
	4.74E+05
	3.03E+05
	1.39 
	0.01 
	0.64 
	up

	L-Threonine
	4.74E+05
	3.03E+05
	1.39 
	0.01 
	0.64 
	up

	Piperonylic acid
	5.20E+05
	4.64E+05
	1.39 
	0.03 
	0.17 
	up

	LPC(O-20:2)
	1.43E+06
	1.08E+06
	1.38 
	0.03 
	0.40 
	up

	2-O-Methylcytosine
	3.13E+05
	1.95E+05
	1.38 
	0.02 
	0.68 
	up

	Acetylvanillin
	5.84E+04
	4.11E+04
	1.38 
	0.04 
	0.51 
	up

	3,3',5-Triiodo-L-Thyronine
	4.29E+04
	2.73E+04
	1.37 
	0.04 
	0.66 
	up

	N-Myristoylglycine
	6.20E+04
	3.64E+04
	1.36 
	0.02 
	0.77 
	up

	Asp-Phe
	5.00E+04
	2.75E+04
	1.36 
	0.03 
	0.86 
	up

	Phe-Asp
	5.00E+04
	2.75E+04
	1.36 
	0.03 
	0.86 
	up

	3-Hydroxy-3-Methyl Butyric Acid
	4.35E+06
	2.95E+06
	1.36 
	0.01 
	0.56 
	up

	2-Amino-4-methylphenol
	2.05E+05
	1.68E+05
	1.35 
	0.04 
	0.29 
	up

	PC(8:0/8:0)
	1.53E+06
	5.98E+05
	1.35 
	0.04 
	1.35 
	up

	6-Methylnicotinamide
	2.41E+06
	5.56E+05
	1.34 
	0.04 
	2.12 
	up

	Ethyl-4-Methoxycinnamate
	3.77E+05
	2.83E+05
	1.33 
	0.02 
	0.41 
	up

	5-Methylcytosine
	5.99E+04
	3.47E+04
	1.33 
	0.02 
	0.79 
	up

	Gly-Leu
	2.02E+04
	1.21E+04
	1.32 
	0.03 
	0.74 
	up

	L-Arginine
	1.53E+06
	1.32E+06
	1.31 
	0.02 
	0.22 
	up

	N-Acetylornithine
	1.53E+06
	1.32E+06
	1.31 
	0.02 
	0.22 
	up

	Lumichrome
	7.74E+04
	5.47E+04
	1.31 
	0.03 
	0.50 
	up

	Lythramine
	4.44E+05
	2.75E+05
	1.31 
	0.03 
	0.69 
	up

	Serotonin
	2.26E+07
	6.26E+06
	1.31 
	0.01 
	1.85 
	up

	Riboflavin
	5.36E+04
	3.55E+04
	1.31 
	0.04 
	0.59 
	up

	2-Aminomethylpyrimidine
	9.91E+05
	6.82E+05
	1.30 
	0.01 
	0.54 
	up

	3-(Methylthio)-1-propanol
	5.29E+05
	4.58E+05
	1.30 
	0.02 
	0.21 
	up

	3-tert-Butylphenol
	2.86E+05
	2.44E+05
	1.28 
	0.03 
	0.23 
	up

	1-Fluorocyclohexadiene-cis,cis-1,2-diol
	2.74E+06
	2.24E+06
	1.27 
	0.03 
	0.29 
	up

	DL-Leucine
	3.91E+07
	3.09E+07
	1.26 
	0.05 
	0.34 
	up

	(R)-(-)-2-Phenylglycinol
	2.06E+07
	1.69E+07
	1.26 
	0.03 
	0.28 
	up

	1-Hydroxylamino-2-phenylethane
	2.06E+07
	1.69E+07
	1.26 
	0.03 
	0.28 
	up

	N,N′-dicyclohexylcarbodiimide
	2.13E+06
	1.76E+06
	1.26 
	0.02 
	0.28 
	up

	Cyclo(Pro-Leu)
	2.02E+05
	9.97E+04
	1.25 
	0.04 
	1.02 
	up

	2,4-Dihydroxypyridine
	1.95E+05
	1.49E+05
	1.23 
	0.05 
	0.39 
	up

	5-Hydroxypyridine-2(1H)-one
	1.95E+05
	1.49E+05
	1.23 
	0.05 
	0.39 
	up

	LPE(0:0/15:0)
	6.17E+05
	3.60E+05
	1.23 
	0.03 
	0.78 
	up

	Cyclo(his-pro)
	1.09E+06
	9.10E+05
	1.22 
	0.04 
	0.26 
	up

	Guanosine
	4.88E+05
	1.01E+05
	1.22 
	0.04 
	2.27 
	up

	Thr-Pro
	2.05E+04
	1.48E+04
	1.22 
	0.03 
	0.47 
	up

	Inosine
	5.43E+06
	1.19E+06
	1.21 
	0.04 
	2.19 
	up

	Pro-Ile
	3.60E+05
	1.92E+05
	1.21 
	0.05 
	0.91 
	up

	4-Methoxysalicylaldehyde
	7.42E+04
	4.48E+04
	1.21 
	0.02 
	0.73 
	up

	L-tyrosine methyl ester 4-sulfate
	5.64E+04
	4.44E+04
	1.20 
	0.03 
	0.35 
	up

	3-(2-Hydroxyphenyl)propanoic acid
	3.22E+05
	2.34E+05
	1.20 
	0.03 
	0.46 
	up

	LPA(0:0/16:0)
	7.92E+04
	5.73E+04
	1.20 
	0.03 
	0.47 
	up

	LPA(16:0/0:0)
	7.92E+04
	5.73E+04
	1.20 
	0.03 
	0.47 
	up

	Histamine
	9.14E+05
	6.68E+05
	1.19 
	0.04 
	0.45 
	up

	Benzamide
	3.39E+05
	2.76E+05
	1.19 
	0.02 
	0.30 
	up

	Prostaglandin E2
	1.31E+05
	6.51E+04
	1.19 
	0.02 
	1.01 
	up

	Indole
	4.31E+06
	3.14E+06
	1.18 
	0.03 
	0.46 
	up

	Estradiol 17-(β-D-Glucuronide
	1.37E+05
	8.45E+04
	1.18 
	0.03 
	0.70 
	up

	8-Hydroxy-2-Deoxyguanosine
	2.95E+06
	5.57E+05
	1.16 
	0.04 
	2.40 
	up

	Lys-Ile
	5.34E+04
	2.90E+04
	1.15 
	0.04 
	0.88 
	up

	N6-Acetyl-L-Lysine
	2.56E+05
	1.76E+05
	1.14 
	0.05 
	0.54 
	up

	Indoleacetaldehyde
	2.29E+06
	1.77E+06
	1.14 
	0.04 
	0.37 
	up

	15(R)-Prostaglandin E1
	3.25E+04
	1.71E+04
	1.14 
	0.02 
	0.92 
	up

	Cyclo(Pro-Val)
	4.92E+04
	2.45E+04
	1.14 
	0.04 
	1.01 
	up

	Tryptamine
	2.61E+05
	2.07E+05
	1.14 
	0.04 
	0.34 
	up

	(Methylthio)acetic acid
	1.44E+04
	9.71E+03
	1.10 
	0.03 
	0.57 
	up

	5,6-Dimethylbenzimidazole
	1.44E+05
	1.11E+05
	1.09 
	0.05 
	0.38 
	up

	Gly-Ile
	3.09E+05
	2.23E+05
	1.08 
	0.04 
	0.47 
	up

	Pyrocatechol
	2.29E+05
	1.35E+05
	1.08 
	0.03 
	0.77 
	up

	L-Thyronine
	4.31E+04
	2.98E+04
	1.08 
	0.03 
	0.53 
	up

	N-Acetyl-D-Tryptophan
	6.38E+03
	3.75E+03
	1.07 
	0.04 
	0.77 
	up

	Ile-Gln
	1.19E+05
	6.51E+04
	1.07 
	0.03 
	0.87 
	up

	Hydroquinone
	2.36E+06
	1.39E+06
	1.06 
	0.03 
	0.76 
	up

	20-COOH-AA
	8.85E+02
	2.16E+04
	2.14 
	0.00 
	-4.61 
	down

	Elenaic acid
	2.94E+02
	7.75E+03
	2.12 
	0.00 
	-4.72 
	down

	Cyclocreatine
	2.69E+06
	4.76E+06
	1.99 
	0.00 
	-0.82 
	down

	5-Acetylamino-6-amino-3-methyluracil
	7.23E+05
	1.12E+06
	1.99 
	0.00 
	-0.64 
	down

	Phosphoenolpyruvate
	9.51E+04
	1.70E+05
	1.94 
	0.00 
	-0.84 
	down

	Leu-Val
	5.51E+03
	3.60E+04
	1.87 
	0.00 
	-2.71 
	down

	Agmatine
	1.30E+06
	1.82E+06
	1.77 
	0.00 
	-0.48 
	down

	4-Methyl-1-phenyl-2-pentanone
	5.85E+04
	1.61E+05
	1.75 
	0.00 
	-1.46 
	down

	9-Fluorenone
	1.47E+04
	5.98E+04
	1.74 
	0.01 
	-2.03 
	down

	Carnitine C14:2:DC
	8.05E+04
	2.38E+05
	1.59 
	0.03 
	-1.57 
	down

	Piperazine
	1.22E+04
	2.10E+04
	1.55 
	0.00 
	-0.78 
	down

	S-methyl-L-thiocitrulline
	1.76E+05
	2.43E+05
	1.54 
	0.01 
	-0.47 
	down

	N-Acetylglycine
	8.68E+06
	1.39E+07
	1.54 
	0.03 
	-0.68 
	down

	Triethanolamine
	3.38E+05
	5.41E+05
	1.53 
	0.00 
	-0.68 
	down

	2-Acetylfuran
	3.04E+06
	5.32E+06
	1.48 
	0.00 
	-0.81 
	down

	2-Octanamidoacetic acid
	2.37E+04
	9.68E+04
	1.48 
	0.05 
	-2.03 
	down

	Betaine
	1.93E+07
	2.67E+07
	1.43 
	0.02 
	-0.47 
	down

	Trp-Ile
	3.49E+04
	5.99E+04
	1.42 
	0.03 
	-0.78 
	down

	Thr-Arg
	1.53E+06
	1.94E+06
	1.37 
	0.02 
	-0.34 
	down

	Dl-3,4-Dihydroxymandelic Acid
	2.06E+03
	1.79E+04
	1.36 
	0.03 
	-3.12 
	down

	Naphthofluorescein
	3.90E+04
	4.81E+04
	1.36 
	0.03 
	-0.30 
	down

	3-Amino-2-piperidinone
	8.33E+05
	1.71E+06
	1.33 
	0.03 
	-1.04 
	down

	cis-Citral
	1.82E+05
	2.56E+05
	1.32 
	0.03 
	-0.49 
	down

	Ile-Trp
	8.23E+05
	1.46E+06
	1.27 
	0.05 
	-0.83 
	down

	Leu-Trp
	8.23E+05
	1.46E+06
	1.27 
	0.05 
	-0.83 
	down

	6-Dimethylaminopurine
	2.52E+06
	2.81E+06
	1.24 
	0.02 
	-0.15 
	down

	8,15-DiHETE
	3.31E+04
	6.34E+04
	1.22 
	0.04 
	-0.94 
	down

	1-Deoxyvaleric acid
	1.46E+05
	2.30E+05
	1.21 
	0.04 
	-0.65 
	down

	N-Acetylputrescine
	6.58E+04
	8.96E+04
	1.19 
	0.05 
	-0.44 
	down



Table S3. Relative contents of differential metabolites in W3 and W2 recognized by UPLC-MS/MS in the serum of dairy cows (n=7)

	Compounds
	Relative contents
	VIP
	P-value
	Log2FC
	W3/W2

	
	W3
	W2
	
	
	
	

	4,4'-Dihydroxybenzophenone
	3.47E+04
	2.53E+04
	2.44 
	0.00 
	0.45 
	up

	(R)-2-Hydroxy-3-phenylpropionic acid
	1.15E+06
	6.83E+05
	2.34 
	0.00 
	0.75 
	up

	Adenosine
	1.95E+05
	1.23E+05
	2.30 
	0.00 
	0.67 
	up

	Ethionamide
	5.39E+06
	4.45E+06
	2.25 
	0.00 
	0.28 
	up

	Ethylsalicylate
	5.39E+06
	4.45E+06
	2.25 
	0.00 
	0.28 
	up

	Hexylresorcinol
	6.47E+04
	1.68E+04
	2.22 
	0.00 
	1.95 
	up

	Indole-3-acetamide
	4.40E+05
	2.33E+05
	2.21 
	0.00 
	0.92 
	up

	Phenylacetyl-L-Glutamine
	3.51E+05
	1.62E+05
	2.19 
	0.00 
	1.12 
	up

	Hypotaurocyamine
	1.88E+06
	1.65E+05
	2.03 
	0.02 
	3.52 
	up

	5-hydroxyindole acetaldehyde
	6.83E+04
	4.41E+04
	2.02 
	0.01 
	0.63 
	up

	FFA(19:1)
	8.57E+06
	4.59E+06
	2.01 
	0.01 
	0.90 
	up

	Diosbulbin B
	1.81E+05
	7.65E+04
	1.98 
	0.01 
	1.25 
	up

	2-Aminomethylpyrimidine
	9.91E+05
	6.87E+05
	1.97 
	0.01 
	0.53 
	up

	6-Methylnicotinamide
	2.41E+06
	2.76E+05
	1.96 
	0.02 
	3.13 
	up

	5'-Deoxy-5'-(Methylthio) Adenosine
	1.42E+05
	9.56E+04
	1.96 
	0.01 
	0.58 
	up

	4,4'-Methylenebis(2-methylaniline)
	1.45E+05
	7.84E+04
	1.91 
	0.01 
	0.89 
	up

	Piperonylic acid
	5.20E+05
	4.47E+05
	1.90 
	0.01 
	0.22 
	up

	Benzamide
	3.39E+05
	2.67E+05
	1.88 
	0.01 
	0.34 
	up

	LPE(0:0/14:0)
	1.41E+05
	7.27E+04
	1.87 
	0.01 
	0.95 
	up

	LPE(14:0/0:0)
	1.41E+05
	7.27E+04
	1.87 
	0.01 
	0.95 
	up

	2,6-Di-tert-butyl-4-(hydroxymethyl)phenol
	3.61E+05
	2.83E+05
	1.85 
	0.01 
	0.35 
	up

	LPC(14:1/0:0)
	6.75E+05
	3.85E+05
	1.84 
	0.01 
	0.81 
	up

	(±)12-HETE
	3.75E+05
	6.83E+04
	1.84 
	0.03 
	2.46 
	up

	LPA(16:1)
	4.01E+04
	2.57E+04
	1.84 
	0.03 
	0.64 
	up

	Naphthalene-2,7-disulfonic acid
	2.87E+04
	8.45E+03
	1.83 
	0.03 
	1.76 
	up

	5-Methyl-2'-deoxycytidine
	3.74E+05
	2.31E+05
	1.79 
	0.01 
	0.69 
	up

	Delta-Hexalactone
	4.80E+05
	3.30E+05
	1.79 
	0.03 
	0.54 
	up

	Isoquinoline
	3.61E+05
	2.43E+05
	1.77 
	0.02 
	0.57 
	up

	Inosine
	5.43E+06
	4.62E+05
	1.77 
	0.02 
	3.55 
	up

	LPG(0:0/18:2)
	5.20E+04
	3.94E+04
	1.76 
	0.02 
	0.40 
	up

	LPC(O-18:3)
	3.96E+06
	2.29E+06
	1.75 
	0.01 
	0.79 
	up

	3-aminobenzamide
	2.35E+06
	2.71E+05
	1.75 
	0.02 
	3.11 
	up

	Guanosine
	4.88E+05
	4.87E+04
	1.74 
	0.02 
	3.32 
	up

	Glu-Phe
	1.52E+05
	1.13E+05
	1.74 
	0.01 
	0.43 
	up

	Phe-Glu
	1.52E+05
	1.13E+05
	1.74 
	0.01 
	0.43 
	up

	3-tert-Butylphenol
	2.86E+05
	2.34E+05
	1.71 
	0.02 
	0.29 
	up

	LPC(O-16:1)
	1.80E+06
	1.16E+06
	1.71 
	0.02 
	0.63 
	up

	Taurine
	8.64E+04
	5.61E+04
	1.70 
	0.03 
	0.62 
	up

	Allopurinol
	6.26E+06
	1.25E+06
	1.69 
	0.02 
	2.32 
	up

	Acetylvanillin
	5.84E+04
	4.37E+04
	1.69 
	0.02 
	0.42 
	up

	LPC(0:0/16:0)
	7.60E+06
	6.00E+06
	1.69 
	0.03 
	0.34 
	up

	LPC(16:0/0:0)
	7.60E+06
	6.00E+06
	1.69 
	0.03 
	0.34 
	up

	PC(O-1:0/O-16:0)
	7.60E+06
	6.00E+06
	1.69 
	0.03 
	0.34 
	up

	AA
	4.60E+05
	2.40E+05
	1.69 
	0.04 
	0.94 
	up

	FFA(20:4)
	4.60E+05
	2.40E+05
	1.69 
	0.04 
	0.94 
	up

	3-(2-Hydroxyphenyl)propanoic acid
	3.22E+05
	2.22E+05
	1.68 
	0.01 
	0.54 
	up

	10-deoxyformamycin
	6.04E+05
	4.15E+05
	1.68 
	0.02 
	0.54 
	up

	Cyclic Amp
	7.84E+04
	8.40E+03
	1.66 
	0.04 
	3.22 
	up

	N-Phenylacetylglycine
	2.15E+07
	1.49E+07
	1.66 
	0.02 
	0.53 
	up

	His-Leu
	8.95E+04
	5.35E+04
	1.66 
	0.04 
	0.74 
	up

	Ile-His
	8.95E+04
	5.35E+04
	1.66 
	0.04 
	0.74 
	up

	2,4-Quinolinediol
	7.51E+05
	5.23E+05
	1.65 
	0.02 
	0.52 
	up

	LPC(13:0/0:0)
	5.47E+05
	2.75E+05
	1.65 
	0.04 
	0.99 
	up

	Diethylstilbestrol
	4.48E+04
	3.32E+04
	1.65 
	0.02 
	0.43 
	up

	3-Aminoquinoline
	3.37E+05
	2.71E+05
	1.64 
	0.04 
	0.32 
	up

	CAP-palmitate
	3.30E+07
	2.25E+07
	1.64 
	0.03 
	0.55 
	up

	LPA(0:0/18:2)
	4.16E+05
	2.99E+05
	1.60 
	0.04 
	0.48 
	up

	3-Hydroxy-3-Methyl Butyric Acid
	4.35E+06
	3.17E+06
	1.59 
	0.02 
	0.46 
	up

	DL-phenylmercapto uric acid
	2.76E+04
	1.68E+04
	1.58 
	0.03 
	0.72 
	up

	TXB2
	5.41E+04
	1.60E+04
	1.57 
	0.02 
	1.75 
	up

	2-Methylhippuric acid
	2.97E+05
	2.17E+05
	1.57 
	0.05 
	0.45 
	up

	LPC(0:0/20:2)
	1.61E+06
	9.71E+05
	1.56 
	0.04 
	0.73 
	up

	LPC(20:2/0:0)
	1.61E+06
	9.71E+05
	1.56 
	0.04 
	0.73 
	up

	2-Hexadecanoylthio-1-ethylphosphorylcholine
	4.02E+07
	2.57E+07
	1.56 
	0.02 
	0.64 
	up

	LPC(0:0/15:0)
	4.02E+07
	2.57E+07
	1.56 
	0.02 
	0.64 
	up

	LPC(15:0/0:0)
	4.02E+07
	2.57E+07
	1.56 
	0.02 
	0.64 
	up

	N-Formylmethionine
	9.36E+05
	3.43E+05
	1.55 
	0.03 
	1.45 
	up

	8-Hydroxy-2-Deoxyguanosine
	2.95E+06
	2.93E+05
	1.55 
	0.02 
	3.33 
	up

	Pyrocatechol
	2.29E+05
	1.42E+05
	1.54 
	0.03 
	0.69 
	up

	LPC(17:1/0:0)
	1.19E+07
	8.05E+06
	1.54 
	0.03 
	0.56 
	up

	Methyl-Benzoate
	1.07E+05
	7.30E+04
	1.53 
	0.05 
	0.56 
	up

	LPC(0:0/18:2)
	1.59E+07
	1.16E+07
	1.53 
	0.04 
	0.45 
	up

	LPC(18:2/0:0)
	1.59E+07
	1.16E+07
	1.53 
	0.04 
	0.45 
	up

	N-Phenylanthranilic acid
	3.23E+04
	2.50E+04
	1.52 
	0.04 
	0.37 
	up

	3-Indolepropionic Acid
	7.05E+05
	4.75E+05
	1.50 
	0.04 
	0.57 
	up

	PC(12:0/12:0)
	1.58E+06
	9.50E+05
	1.50 
	0.04 
	0.74 
	up

	L-Allothreonine
	4.74E+05
	3.66E+05
	1.49 
	0.05 
	0.37 
	up

	L-Homoserine
	4.74E+05
	3.66E+05
	1.49 
	0.05 
	0.37 
	up

	L-Threonine
	4.74E+05
	3.66E+05
	1.49 
	0.05 
	0.37 
	up

	Indole-3-Carboxaldehyde
	2.38E+04
	1.61E+04
	1.46 
	0.03 
	0.57 
	up

	Indole-4-carboxaldehyde
	2.38E+04
	1.61E+04
	1.46 
	0.03 
	0.57 
	up

	LPC(O-18:2)
	2.94E+05
	1.86E+05
	1.45 
	0.04 
	0.66 
	up

	Serotonin
	2.26E+07
	8.64E+06
	1.41 
	0.05 
	1.39 
	up

	Hydroquinone
	2.36E+06
	1.52E+06
	1.40 
	0.05 
	0.64 
	up

	20-COOH-AA
	8.85E+02
	1.35E+04
	2.75 
	0.00 
	-3.93 
	down

	5-Acetylamino-6-amino-3-methyluracil
	7.23E+05
	9.73E+05
	2.36 
	0.00 
	-0.43 
	down

	Naphthofluorescein
	3.90E+04
	5.39E+04
	2.12 
	0.00 
	-0.47 
	down

	Cyclocreatine
	2.69E+06
	3.81E+06
	2.05 
	0.00 
	-0.50 
	down

	Piperazine
	1.22E+04
	1.96E+04
	2.01 
	0.01 
	-0.68 
	down

	Agmatine
	1.30E+06
	1.66E+06
	1.87 
	0.01 
	-0.35 
	down

	N-Acetylglycine
	8.68E+06
	1.19E+07
	1.84 
	0.01 
	-0.45 
	down

	(2S,3S)-butane-2,3-diol
	6.77E+05
	8.07E+05
	1.79 
	0.03 
	-0.25 
	down

	3-Amino-2-piperidinone
	8.33E+05
	1.60E+06
	1.73 
	0.02 
	-0.94 
	down

	Ile-Trp
	8.23E+05
	1.28E+06
	1.73 
	0.02 
	-0.63 
	down

	Leu-Trp
	8.23E+05
	1.28E+06
	1.73 
	0.02 
	-0.63 
	down

	1-Methyladenine
	4.82E+04
	6.17E+04
	1.72 
	0.02 
	-0.36 
	down

	3-Methyladenine
	4.82E+04
	6.17E+04
	1.72 
	0.02 
	-0.36 
	down

	8,15-DiHETE
	3.31E+04
	6.82E+04
	1.66 
	0.03 
	-1.04 
	down

	Trp-Ile
	3.49E+04
	5.02E+04
	1.65 
	0.02 
	-0.52 
	down

	4-Methyl-1-phenyl-2-pentanone
	5.85E+04
	9.20E+04
	1.63 
	0.04 
	-0.65 
	down

	Fumaric Acid
	1.75E+05
	2.77E+05
	1.61 
	0.04 
	-0.66 
	down

	Maleic Acid
	1.75E+05
	2.77E+05
	1.61 
	0.04 
	-0.66 
	down

	Thr-Arg
	1.53E+06
	1.84E+06
	1.58 
	0.03 
	-0.26 
	down

	N-Acetylputrescine
	6.58E+04
	8.68E+04
	1.58 
	0.04 
	-0.40 
	down

	2-Acetylfuran
	3.04E+06
	4.43E+06
	1.57 
	0.02 
	-0.54 
	down

	3-Guanidinopropionic acid
	4.58E+05
	6.26E+05
	1.56 
	0.04 
	-0.45 
	down

	5-Hydroxyindolepyruvate
	8.25E+03
	1.06E+04
	1.53 
	0.05 
	-0.37 
	down
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Figure S1. Score plots of PCA among W1, W2 and W3 groups.
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Figure S2. The pairwise comparisons of score plots of OPLS-DA. (a) W2 vs. W1. (b) W3 vs. W1. (c) W3 vs. W2.
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