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Supplementary figure 1. Representative 2D 1H-13C HSQC spectrum of aqueous extracts derived from kidney recorded on 850 MHz NMR spectrometer. 

Table S1. Resonance assignments of metabolites in 1D 1H-NMR Spectra of Kidney
	NO
	Metabolites
	δ 1H (ppm) and multiplicity
	Moieties

	1
	Pantothenate
	0.89(s), 0.93(s)
	CH3, CH3

	2
	Leucine
	0.95(d), 0.98(d), 1.69(m), 1.70(m), 1.73(m), 3.73(m)
	α-CH3, α-CH3, γ-CH, β-CH2, α-CH

	3
	Isoleucine
	0.94(t), 1.06(d), 1.24(m), 1.42(m), 2.00(m), 3.67(d)
	δ-CH3, γ-CH3, half γ-CH2, half γ-CH2, β-CH, α-CH

	4
	Valine
	0.99(d), 1.03(d), 2.26(m), 3.60(d)
	γ-CH3, γ-CH3, β-CH, α-CH

	5
	Ethanol
	1.17(t), 3.65(q)
	δ-CH3, CH2

	6
	3-Hydroxybutyrate
	1.20(d), 2.30(q), 2.39(q), 4.14(m)
	γ-CH3, β-CH2, γ-CH

	7
	Alanine
	1.47(d), 3.78(q)
	β-CH3, α-CH

	8
	Lactate 
	1.33(d), 4.11(q)
	β-CH3, α-CH

	9
	Proline
	1.99(m)
	γ-CH2

	10
	Glutamate
	2.08(m), 2.12(m), 2.34(m), 2.37(m), 3.75(m)
	half β-CH2, half β-CH2, half γ-CH2, half γ-CH2, α-CH

	11
	Succinate
	2.41(s)
	CH

	12
	Tryptophan
	4.12(dd), 7.2(m), 7.32(s), 7.52(d), 7.72(d)
	α-CH, CH, N-CH

	13
	Dimethylamine
	2.72(s)
	N-CH3

	14
	Aspartate
	2.68(dd), 2.81(dd), 3.90(dd)
	β-CH2, α-CH

	15
	Arginine
	3.76(t), 3.23(t)
	CH-NH2, N-CH2

	16
	glutathione
	2.15(m), 2.55(m), 2.96(m), 3.77(m), 4.56(m)
	β-CH2, γ-CH2, CH2-SH, α-CH&CH2-NH, CH-NH

	17
	Trimethylamine
	2.88(s)
	N-CH3

	18
	Creatine
	3.04(s), 3.93(s)
	N-CH3, α-CH2

	19
	Lysine
	1.43(m), 1.50(m), 1.73(m), 1.89(m), 1.92(m), 3.02(t), 3.75(t)
	γ-CH2, half γ-CH2, δ-CH2, β-CH2, ε-CH2, α-CH

	20
	Ornithine
	3.78(t), 3.05(t), 1.92(m), 1.80(m),1.70(m)
	CH, CH2, CH2,

	21
	Ethanolamine
	3.81(t), 3.12(t)
	CH2

	22
	Choline
	3.20(s), 3.50 (dd), 4.03(t)
	N-(CH3)3, N-CH2, CH2OH

	23
	Trimethylamine N-oxide
	3.25(s)
	CH3

	24
	Betaine
	3.89(s), 3.25(s)
	N-CH, N-CH3

	25
	Taurine
	3.24(t), 3.41(t)
	1CH2, 2CH2

	26
	Myo-Inositol
	3.28(t), 3.53 (dd), 3.63(t), 4.07(t)
	2CH, 4,6CH, 1,3CH, 5CH

	27
	Glycine
	3.57(s)
	α-CH2

	28
	Threonine
	1.31(d), 3.59(d), 4.25(m)
	γ-CH2, β-CH

	29
	5-Hydroxyteyptophan
	7.34(s), 7.42(d)
	N-CH, CH

	30
	Glutamine
	2.13(m), 2.45(m), 3.77(t)
	γ-CH2, β-CH2, α-CH

	31
	Serine
	3.98(dd),3.84(dd)
	CH-NH2, CH2

	32
	sn-Glycero-3-phosphocholine
	3.23(s), 3.60(dd), 3.68(dd), 3.87(m), 3.94(m), 4.33(m)
	N-(CH3)3, half 1CH2, 2CH2, half 1CH2, half 3CH2, half 3CH2, 1CH2

	33
	Glucose
	β(3.24 (dd), 3.48(t), 3.90 (dd)), α(3.54 (dd), 3.71(t), 3.72 (dd), 3.83(m))
	β(H2, H3, H5), α(H2, H3, H6)

	34
	Uridine
	7.88(d), 5.95(dd)
	CH, CH

	35
	Fumarate
	6.5(s)
	CH

	36
	Tyrosine
	3.05(dd), 3.19(dd), 6.92(d), 7.19(d)
	half β-CH2, half β-CH2, β-CH, α-CH

	37
	Phenylalanine
	3.12(dd), 3.30(dd), 3.99(dd), 7.33(d), 7.37(t), 7.43(t)
	α-CH, half β-CH2, half β-CH2, α-CH, β-CH, γ-CH

	38
	Formate
	8.46(s)
	CH

	39
	NAD
	6.03(d), 6.08(s), 8.16(s), 8.20(m), 8.41(s), 8.82(d), 9.13(d), 9.32(s)
	NH2, NH2(CO), δ-CH, β-CH, 2CH, γ-CH, α-CH

	40
	Niacinamide
	7.60(dd),8.23(dd),8.70(dd),8.92(s)
	α-CH, β-CH, N=CH, N-CH

	41
	Inosine
	6.09(d), 8.22(s), 8.34(s)
	CH(2), N-CH=N


Table S2. Information of all metabolites in 1D 1H-NMR spectra
	Metabolites
	Mean ± SD
	Folate vs. Control 
	Curcumin vs. Folate
	ANOVA

	
	Control
	Folate
	Curcumin
	
	
	F
	P

	Pantothenate
	0.077±0.011
	0.077±0.020
	0.094±0.014
	ns
	ns
	3.738
	0.037

	Leucine
	1.221±0.081
	1.535±0.275
	2.875±0.406
	↑***
	↑*
	89.116
	<0.001

	Isoleucine
	0.277±0.021
	0.350±0.069
	0.642±0.095
	↑*
	↑***
	74.552
	<0.001

	Valine
	0.469±0.036
	0.557±0.101
	1.003±0.148
	↑*
	↑***
	70.429
	<0.001

	Ethanol
	0.039±0.013
	0.242±0.091
	0.305±0.024
	↑***
	ns
	54.670
	<0.001

	3-Hydroxybutyrate
	0.014±0.002
	0.028±0.012
	0.038±0.009
	↑*
	ns
	16.604
	<0.001

	Alanine
	1.533±0.129
	1.347±0.206
	1.954±0.317
	↓*
	↑***
	18.482
	<0.001

	Lactate
	5.522±0.418
	4.536±1.279
	4.147±1.048
	ns
	ns
	4.606
	0.019

	Proline
	0.513±0.057
	0.872±0.220
	1.178±0.157
	↑**
	↑***
	38.668
	<0.001

	Glutamate
	2.060±0.170
	2.297±0.428
	2.265±0.389
	ns
	ns
	1.245
	0.304

	Succinate
	0.218±0.075
	0.279±0.092
	0.187±0.061
	ns
	↓*
	3.829
	0.304

	5-Hydroxytryptamine
	0.290±0.030
	0.261±0.009
	0.334±0.052
	↓*
	↑*
	5.714
	0..009

	Dimethylamine
	0.044±0.007
	0.179±0.102
	0.346±0.056
	↑**
	↑*
	44.093
	<0.001

	Glutathione
	0.103±0.017
	0.087±0.046
	0.130±0.098
	ns
	ns
	1.183
	0.322

	Asparate
	0.213±0.021
	0.210±0.041
	0.283±0.053
	ns
	↑*
	10.066
	0.001

	Arginine
	0.404±0.039
	0.421±0.083
	0.572±0.108
	ns
	↑**
	12.240
	<0.001

	Trimethylamine
	0.077±0.040
	0.120±0.062
	0.211±0.102
	ns
	ns
	8.453
	0.001

	Creatine
	0.307±0.049
	0.549±0.142
	0.788±0.124
	↑***
	↑***
	40.957
	<0.001

	Lysine
	0.210±0.018
	0.257±0.049
	0.402±0.064
	↑*
	↑***
	41.496
	<0.001

	Ornithine
	0.126±0.023
	0.148±0.034
	0.200±0.092
	ns
	ns
	3.981
	0.031

	Ethanolamine
	0.278±0.028
	0.188±0.041
	0.211±0.037
	↓***
	ns
	15.917
	<0.001

	Choline
	4.776±1.053
	3.398±0.942
	3.859±0.615
	↓**
	ns
	6.106
	0.006

	Trimethylamine-N-oxide
	0.400±0.052
	0.393±0.055
	0.502±0.064
	ns
	↑**
	11.270
	<0.001

	Betaine
	1.536±0.251
	0.726±0.589
	0.519±0.110
	↓***
	ns
	17.926
	<0.001

	Taurine
	2.693±0.421
	1.988±0.440
	1.911±0.267
	↓**
	ns
	11.832
	<0.001

	Myo-Inositol
	0.741±0.111
	0.573±0.132
	0.522±0.073
	↓**
	ns
	10.381
	<0.001

	Glycine
	1.623±0.160
	1.492±0.284
	1.450±0.245
	ns
	ns
	1.336
	0.280

	Threonine
	0.087±0.009
	0.112±0.024
	0.159±0.023
	↑*
	↑**
	30.223
	<0.001

	Tryptophan
	1.181±0.336
	0.861±0.161
	1.629±0.184
	↓*
	↑***
	28.421
	<0.001

	Glutamine
	0.343±0.035
	0.300±0.006
	0.485±0.063
	↓*
	↑***
	21.715
	<0.001

	Serine
	0.065±0.013
	0.207±0.09
	0.203±0.033
	↑*
	ns
	18.336
	<0.001

	Sn-Glycero-3-phosphocholine
	0.287±0.123
	0.231±0.094
	0.286±0.062
	ns
	ns
	1.207
	0.315

	Glucose
	0.083±0.014
	0.051±0.019
	0.036±0.008
	↓**
	↓*
	25.557
	<0.001

	Uridine
	0.072±0.008
	0.062±0.010
	0.065±0.009
	↓*
	ns
	3.309
	0.052

	Fumarate
	0.033±0.010
	0.057±0.017
	0.043±0.007
	↑**
	↓*
	9.631
	0.001

	Tyrosine
	0.147±0.012
	0.181±0.035
	0.277±0.040
	↑*
	↑***
	42.941
	<0.001

	Phenylalanine
	0.165±0.010
	0.404±0.153
	0.727±0.108
	↑**
	↑***
	60.228
	<0.001

	Formate
	0.014±0.020
	0.007±0.006
	0.008±0.008
	ns
	ns
	0.914
	.413

	NAD
	0.004±0.001
	0.003±0.001
	0.002±0.001
	ns
	ns
	10.580
	<0.001

	Niacinamide
	0.068±0.008
	0.052±0.010
	0.050±0.006
	↓**
	ns
	14.832
	<0.001

	Inosine
	0.083±0.010
	0.053±0.020
	0.063±0.009
	↓**
	ns
	10.869
	<0.001


* Statistical significances：ns: no statistical significance, p ＞ 0.05; *：p ＜ 0.05; **：p ＜ 0.01; ***：p ＜0.001.
Table S3. Significantly altered metabolic pathways identified from pairwise comparisons of FA vs. Control, Curcumin vs. FA. 

	NO
	Metabolic Pathway
	Impact
	P values

	
	
	
	FA vs. Control
	Curcumin vs. FA

	1
	Phenylalanine, tyrosine and tryptophan biosynthesis
	1
	0.00001>
	0.00001>

	2
	Nicotinate and nicotinamide metabolism
	0.42895
	0.00035
	0.00001>

	3
	Taurine and hypotaurine metabolism
	0.42857
	0.00001>
	0.00001>

	4
	Phenylalanine metabolism
	0.35714
	0.00001>
	0.00001>

	5
	Arginine and proline metabolism
	0.34441
	0.00082
	0.00001>

	6
	Alanine, aspartate and glutamate metabolism
	0.3133
	0.00001>
	0.00513

	7
	Glycine, serine and threonine metabolism
	0.29611
	-
	0.00030

	8
	Tryptophan metabolism
	0.24798
	0.00506
	0.00109

	9
	Tyrosine metabolism
	0.16435
	0.00076
	0.00001>

	10
	Inositol phosphate metabolism
	0.12939
	0.00060
	0.00001>

	11
	Glyoxylate and dicarboxylate metabolism
	0.10582
	-
	0.049717


Metabolic pathway analysis was performed on the MetaboAnalyst 5.0 webserver, using a combination of metabolite sets enrichment analysis with a criterion of statistical significance p < 0.05 and pathway topological analysis with a criterion of pathway impact value (PIV) > 0.2. These metabolic pathways are all ranked in descending order according to their PIVs. Blank cells denote p > 0.05.
