Table S1 LC-MS/MS mobile phases
	Time (min)
	A (%)
	B (%)

	0-0.5
	5
	95

	0.5-7.0
	5-35
	65-95

	7.0-8.0
	35-60
	40-65

	8.0-9.0
	60
	40

	9.0-9.1
	5-60
	40-95

	9.1-12.0
	5
	95





































Table S2 Differential metabolites between NN and PN in positive mode
	Metabolite
	Log2FC
	VIP

	(14alpha,17beta,20S,22R)-14,20-Epoxy-17-hydroxy-1-oxowitha-3,5,24-trienolide
	-1.199 
	1.173 

	(2Z)-2-[(sulfooxy)methyl]but-2-enoic acid
	1.642 
	1.859 

	(3b,4b,11b,14b)-11-Ethoxy-3,4-epoxy-14-hydroxy-12-cyathen-15-al 14-xyloside
	-1.342 
	3.908 

	(3beta,5alpha,6alpha,7alpha,22E,24R)-5,6-Epoxyergosta-8,14,22-triene-3,7-diol
	2.787 
	1.736 

	(E)-Avenanthramide D
	1.095 
	1.653 

	{2-[5,7-dihydroxy-2-(3-methoxyphenyl)-4-oxo-4H-chromen-6-yl]-3-hydroxy-6-methyl-5-oxooxan-4-yl}oxidanesulfonic acid
	-2.521 
	1.074 

	{2-methoxy-4-[(5-oxooxolan-2-yl)methyl]phenyl}oxidanesulfonic acid
	1.056 
	3.401 

	{5-hydroxy-11-methoxy-16,18-dioxo-6,8,19-trioxapentacyclo[10.7.0.0nonadeca-1(12),2(9),10,13(17)-tetraen-14-yl}oxidanesulfonic acid
	1.196 
	1.298 

	1-(2,3,4,6-tetrahydroxyphenyl)-3-(2,3,4-trihydroxyphenyl)propane-1,2-dione
	2.596 
	2.635 

	1-(4-Hydroxy-3-methoxyphenyl)-3-decanone
	2.588 
	1.433 

	1-(Hydroxymethyl)-5,5-dimethyl-2,4-imidazolidinedione
	-2.573 
	3.284 

	1,2,3,4,6,7,8-Heptachlorodibenzofuran
	2.537 
	1.870 

	1-Methyladenosine
	1.084 
	13.729 

	1-Methylhistamine
	-1.328 
	2.907 

	2,3-Dihydro-6-methyl-5-(5-methyl-2-furanyl)-1H-pyrrolizine
	-1.155 
	3.581 

	2,6-Dimethylpyridine
	1.465 
	1.256 

	2,7-Anhydro-alpha-N-acetylneuraminic acid
	1.287 
	1.711 

	2-Maleylacetate
	-1.914 
	3.475 

	3-(2-Carboxyethenyl)-cis,cis-mucote
	3.169 
	1.748 

	3,4,5-trihydroxy-6-({8-methoxy-2-oxo-2H-furo[2,3-h]chromen-4-yl}oxy)oxane-2-carboxylic acid
	2.524 
	5.004 

	3,4,5-trihydroxy-6-{[3-(6-hydroxy-7-methoxy-2H-1,3-benzodioxol-5-yl)prop-2-enoyl]oxy}oxane-2-carboxylic acid
	1.589 
	2.503 

	3,4,5-trihydroxy-6-{3,4,8,9,10-pentahydroxy-6-oxo-2-[5,6,12,13,14-pentahydroxy-4-(hydroxymethyl)-9-oxo-3,8-dioxatricyclo[8.4.0.0,]tetradeca-1(14),10,12-trien-11-yl]-6H-benzo[c]chromene-1-carbonyloxy}oxane-2-carboxylic acid
	-1.454 
	1.120 

	3-[3,5-dihydroxy-4-(sulfooxy)benzoyloxy]-4,5-dihydroxybenzoic acid
	-1.440 
	1.299 

	3-Bromo-2Z-heptenoic acid
	1.271 
	1.575 

	3-Dehydrosphinganine
	1.109 
	3.392 

	3-hydroxy-2-isobutyrate
	-2.213 
	1.575 

	3-Hydroxymethylantipyrine
	1.822 
	1.014 

	3-Iodo-4-hydroxyphenylpyruvate
	1.402 
	1.077 

	3'-Keto-3'-deoxy-ATP
	1.534 
	1.024 

	3-oxobrimonidine
	1.107 
	1.235 

	3-Oxohexobarbital
	1.097 
	2.574 

	3'-Phosphoadenylyl sulfate
	2.764 
	1.719 

	4,4'-Stilbenedicarboxamidine dihydrochloride
	2.886 
	1.339 

	4-Demethylpremithramycinone
	1.020 
	1.109 

	4'-O-Methylisoflavone
	1.205 
	1.106 

	5,12-Dihydroxanthommatin
	1.226 
	1.110 

	5-Amino-4-imidazole carboxylate
	-1.791 
	1.153 

	5'-Methylthioadenosine
	1.013 
	2.015 

	6-{[6,7,11,12,13,22,23-heptahydroxy-3,16-dioxo-21-(3,4,5-trihydroxybenzoyloxy)-2,17,20-trioxatetracyclo[17.3.1.0tricosa-4,6,8,10,12,14-hexaen-8-yl]oxy}-3,4,5-trihydroxyoxane-2-carboxylic acid
	-1.659 
	1.597 

	6-Thioinosinic acid
	1.063 
	1.377 

	7alpha-Hydroxy-3-oxo-5beta-cholan-24-oic acid
	2.415 
	1.724 

	Arbutin 6-phosphate
	1.658 
	1.268 

	Betaine
	-1.358 
	12.309 

	Bowdichione
	-1.020 
	1.786 

	Brevifolincarboxylic acid 9-sulfate
	2.881 
	3.339 

	Calcium glycerophosphate
	-1.885 
	1.071 

	Capsiamide
	1.100 
	1.584 

	Carboplatin
	2.273 
	2.252 

	Casuarictin
	1.237 
	1.119 

	Cholic acid
	2.457 
	3.436 

	Dehydroascorbide(1-)
	1.383 
	1.096 

	Demethoxyshogaol
	2.330 
	1.709 

	D-erythro-1-(Imidazol-4-yl)glycerol 3-phosphate
	1.468 
	1.001 

	Diclofec
	1.104 
	1.012 

	Diferuloylputrescine
	1.079 
	5.569 

	Dihydrozeatin riboside monophosphate
	1.648 
	1.090 

	Dipropyl sulfide
	-3.050 
	3.519 

	dTDP-4-dehydro-beta-L-rhamnose
	1.433 
	1.629 

	Elaidic carnitine
	1.220 
	2.632 

	Epidermin
	-1.008 
	1.235 

	FAPy-adenine
	1.409 
	1.770 

	Flucytosine
	1.569 
	6.071 

	Formononetin
	2.162 
	1.790 

	Glyphosate
	-1.119 
	5.634 

	Glyphosate-monoammonium
	-1.314 
	1.241 

	Gossypetin
	2.150 
	1.173 

	Histidinyl-Valine
	-1.328 
	1.241 

	Hydroxypyruvate
	1.309 
	1.160 

	Iridin
	-1.859 
	1.677 

	Isosorbide dinitrate
	3.311 
	1.042 

	L-4-Hydroxyphenylglycyl-L-arginine
	1.252 
	1.141 

	Laccarin
	1.118 
	1.121 

	L-Arginine
	-1.443 
	1.257 

	Leucyl-Valine
	-4.774 
	2.519 

	LysoPA(18:0e/0:0)
	1.769 
	1.404 

	Monomethyl phenylphosphonate
	-2.209 
	1.905 

	N-[4-(5-Nitro-2-furyl)-2-thiazolyl]acetamide
	1.375 
	1.609 

	N-Acetylputrescine
	-1.206 
	3.956 

	N-Adenylylanthranilate
	1.471 
	1.091 

	Nitrofurazone
	3.453 
	1.049 

	Nitrovin
	-1.490 
	1.896 

	N-Methyl-N'-nitro-N-nitrosoguanidine
	1.213 
	1.834 

	Octadecanamide
	1.022 
	3.174 

	Palmitoleoyl Ethanolamide
	1.172 
	3.305 

	p-Aminobenzoic acid
	-1.942 
	2.439 

	PC(14:0/14:0)
	-1.395 
	1.674 

	PC(16:1(9Z)/14:0)
	-2.248 
	1.081 

	PC(16:1(9Z)/P-18:0)
	-1.125 
	1.199 

	PC(18:3(6Z,9Z,12Z)/18:0)
	-1.074 
	1.008 

	PC(18:3(6Z,9Z,12Z)/18:1(11Z))
	-1.715 
	2.011 

	PC(20:1(11Z)/14:0)
	-1.253 
	3.684 

	PC(20:2(11Z,14Z)/14:0)
	-1.249 
	1.476 

	PC(20:5(5Z,8Z,11Z,14Z,17Z)/P-18:0)
	-1.070 
	1.001 

	PC(22:5(4Z,7Z,10Z,13Z,16Z)/16:0)
	-1.165 
	1.649 

	p-Cresol glucuronide
	1.602 
	1.072 

	PE(15:0/14:0)
	-1.874 
	2.311 

	PE(15:0/15:0)
	-1.784 
	3.682 

	PE(18:2(9Z,12Z)/15:0)
	-3.871 
	1.404 

	PE(P-18:1(11Z)/18:3(6Z,9Z,12Z))
	-3.069 
	1.154 

	PE(P-18:1(9Z)/20:5(5Z,8Z,11Z,14Z,17Z))
	-2.996 
	1.071 

	Pelargonidin
	1.426 
	1.301 

	Phenylacetaldehyde
	-1.707 
	2.038 

	PI(18:0/16:0)
	3.618 
	1.273 

	Proline betaine
	-1.754 
	3.672 

	Prusin
	1.022 
	1.255 

	Schidigeragenin C
	1.278 
	1.001 

	Sphingosine
	1.114 
	12.067 

	Tazobactam
	1.151 
	5.397 

	Temozolomide
	-1.581 
	1.229 

	Tetracosahexaenoic acid
	2.521 
	2.195 

	TG(16:0/22:6(4Z,7Z,10Z,13Z,16Z,19Z)/16:0)
	1.634 
	1.113 

	TG(18:0/24:0/o-18:0)
	2.612 
	1.063 

	Thiamin diphosphate
	2.745 
	3.457 

	Thiamine(1+) Diphosphate(1-)
	1.716 
	1.313 

	Thymine
	1.301 
	1.543 

	trans-Nochlor
	1.365 
	3.440 

	Valyl-Proline
	-2.408 
	1.701 

	Vitisidin A
	1.009 
	2.242 

	Withanolide
	-1.106 
	1.109 

	Xanthommatin
	1.226 
	1.714 


























Table S3 Differential metabolites between NN and PN in negative mode
	Metabolite
	Log2FC
	VIP

	(1R,6R)-6-Hydroxy-2-succinylcyclohexa-2,4-diene-1-carboxylate
	1.071 
	2.003 

	[2,6-dihydroxy-3-(3,5,6,7-tetrahydroxy-4-oxo-4H-chromen-2-yl)phenyl]oxidanesulfonic acid
	-1.336 
	3.332 

	1-[2-Bromo-1-(4-chlorophenyl)ethenyl]-2-chlorobenzene
	3.687 
	1.274 

	13S-hydroxyoctadecadienoic acid
	-1.007 
	3.048 

	1-Methoxy-1H-indole-3-carboxaldehyde
	1.484 
	1.376 

	2-Carboxy-2-hydroxy-8-carboxychromene
	1.582 
	1.325 

	2-Ethyl-2-Hydroxybutyric acid
	-1.610 
	6.778 

	2-Ketohexanoic acid
	1.048 
	2.038 

	3-(3-Hydroxyphenyl)propanoic acid
	-1.116 
	7.974 

	4,4',6,6'-Tetranitro-2,2'-azoxytoluene
	1.329 
	9.674 

	4-Bromocatechol
	2.878 
	4.283 

	4'-O-Demethylrebeccamycin
	-1.371 
	1.935 

	6-Phospho-D-glucote
	3.876 
	2.054 

	Adenine
	-1.297 
	2.356 

	Adipic acid
	-1.099 
	1.132 

	Amisulbrom
	1.092 
	3.527 

	CDP-N-methylethanolamine
	1.033 
	1.239 

	Chloroneb
	1.106 
	2.252 

	Chlozolite
	1.822 
	1.383 

	Cytarabine
	1.301 
	1.088 

	Deoxyguanosine
	1.328 
	1.309 

	Deoxyinosine
	1.049 
	4.150 

	Flavonol 3-O-(6-O-malonyl-beta-D-glucoside)
	2.721 
	1.011 

	Gallagic acid
	1.003 
	1.577 

	Gossypetin 8-glucuronide 3-sulfate
	-1.887 
	1.490 

	Hydroxymalote
	-1.236 
	2.829 

	Mangiferin 6'-gallate
	-1.221 
	3.136 

	Methylmercury chloride
	1.082 
	1.381 

	Oxomalote
	-1.174 
	2.374 

	Pantothenic acid
	1.158 
	2.720 

	p-Cresol
	-1.051 
	1.783 

	Phenyllactic acid
	-1.248 
	3.510 

	Primisulfuron
	1.146 
	2.862 

	Propyzamide
	-1.004 
	2.878 

	Prostaglandin E3
	-1.354 
	1.086 

	Pyridoxine
	-1.131 
	1.135 

	Saccharin
	2.482 
	2.715 

	Spectinomycin dihydrochloride
	1.066 
	1.070 

	Succinic acid
	-1.771 
	1.234 

	Succinic anhydride
	-1.042 
	1.506 

	Tauroursodeoxycholic acid
	-1.647 
	5.284 

	Tetrafluoroethylene
	-1.242 
	1.509 

	Tetrahydrocurcumin
	1.381 
	1.977 

	TG(20:4(5Z,8Z,11Z,14Z)/22:6(4Z,7Z,10Z,13Z,16Z,19Z)/20:4(5Z,8Z,11Z,14Z))
	3.629 
	1.241 

	Thiadiazolidinone
	-1.154 
	1.149 

	Valeric acid
	1.223 
	8.875 
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