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Supplementary Information 1: Sample Material
	Matched serum and urine samples, provided by Bioreclamation, LLC. (Westbury, NY) were acquired from 30 individuals.  Authentic standards of d7-glucose, d3-leucine, d8-phenylalanine and d5-tryptophan were purchased from Cambridge Isotope Laboratories (Andover, MA).  D5-hippuric acid, d5-indole acetic acid and d9-progesterone were procured from C/D/N Isotopes, Inc. (Pointe-Claire, Quebec).  Bromophenylalanine was provided by Sigma-Aldrich Co. LLC. (St. Louis, MO) and amitriptyline was from MP Biomedicals, LLC. (Aurora, OH).  Recovery standards of DL-2-fluorophenylglycine and DL-4-chlorophenylalanine were from Aldrich Chemical Co. (Milwaukee, WI). Tridecanoic acid was purchased from Sigma-Aldrich (St. Louis, MO) and d6-cholesterol was from Cambridge Isotope Laboratories (Andover, MA).  Standards for the HILIC dilution series of alpha-ketoglutarate, ATP, malic acid, NADH and oxaloacetic acid were purchased from Sigma-Aldrich Co. LLC. (St. Louis, MO) while succinic acid, pyruvic acid and NAD+ were purchased from MP Biomedicals, LLC. (Santa Ana, CA).

Supplementary Information 2: Limit of Detection (LOD) for Standards nalyzed in a Dilution Series Using Reverse-Phase Chromatography.
	Standard
	HRAM LOD ng/mL
	UMR LOD ng/mL

	d7-glucose
	1.0
	50.0

	d3-leucine
	0.25
	5.0

	d8-phenylalanine
	0.25
	3.0

	d5-tryptophan
	0.25
	25.0

	d5-hippuric acid
	0.25
	5.0

	Br-phenylalanine
	0.25
	3.0

	d5-indole acetic acid
	3.0
	25.0

	amitriptyline
	0.5
	3.0

	d9-progesterone
	1.0
	25.0



Supplementary Information 3: Gradient Profiles for Reverse Phase and HILIC Methods.

	Reverse Phase Pos and Neg Gradient Profile

	Time (min)
	Solvent A (%)
	Solvent B (%)
	Flow Rate (mL)

	0
	99.5
	0.5
	0.35

	4
	30
	70
	0.35

	4.5
	2
	98
	0.35

	5.4
	2
	98
	0.35

	5.6
	99.5
	0.5
	0.35

	11
	99.5
	0.5
	0.35

	
	
	
	

	HILIC Neg Gradient Profile

	Time (min)
	Solvent A (%)
	Solvent B (%)
	Flow Rate (mL)

	0
	95
	5
	0.5

	3.5
	50
	50
	0.5

	5.5
	5
	95
	0.5

	6.5
	5
	95
	0.5

	6.7
	95
	5
	0.5

	11
	95
	5
	0.5





Supplementary Information 4: Detailed MS Conditions
		 
	UMR Data

	Instrument
	LTQ

	Method
	RP Pos
	RP Neg
	HILIC Neg

	Source Type
	ESI
	HESI-II
	ESI

	Sheath Gas (au)
	40
	75
	40

	Auxiliary Gas (au)
	5
	15
	5

	Spray Voltage (kV)
	4
	3
	3.75

	Source Heater Temp. (°C)
	NA
	430
	NA

	Ion Transfer Tube Temp. (°C)
	350
	300
	350

	Normalized Collision Energy (au)
	32
	31
	34

	Mass Range (m/z)
	80-1000

	MS AGC target (au)
	3E+04

	MS Max Fill Time (ms)
	200

	MS/MS Ion Target (au)
	1E+04

	MS/MS Max Time (ms)
	100

	MS/MS Activation Q
	0.25

	MS/MS Activation Time (ms)
	30

	MS/MS Isolation Window (m/z)
	3

	MS/MS Dynamic Exclusion Time (s)
	3.5

	
	
	
	

	
	
	
	

	 
	HRAM Data

	Instrument
	Q-Exactive

	Method
	RP Pos
	RP Neg
	HILIC Neg

	Source Type
	HESI-II
	HESI-II
	HESI-II

	Sheath Gas (au)
	80
	75
	60

	Auxiliary Gas (au)
	12
	15
	20

	Spray Voltage (kV)
	4
	2.75
	3

	Source Heater Temp. (°C)
	400
	400
	380

	Ion Transfer Tube Temp. (°C)
	300
	300
	400

	Normalized Collision Energy (au)
	45
	60
	60

	Stepped Normalized Collision Energy (%)
	20
	20
	20

	Mass Range (m/z)
	80-1000

	MS AGC target (au)
	1E+06

	MS Max Fill Time (ms)
	60

	MSn Ion Target (au)
	2E+05

	MSn Max Time (ms)
	120

	MSn Isolation Window (m/z)
	3

	MSn Dynamic Exclusion Time (s)
	3



	





Supplementary Information 5: The Number of Compounds Detected in the Given Percentage of the Experimental Samplesa
	
	Percentage of Experimental Samples

	Instrument
	1.49.9%
	50-99.9%
	100%

	UMR
	54
	89
	141

	HRAM
	29
	80
	287


a Data from negative ion method.  Positive ion method shows very similar trends.
Supplementary Information 6: Average Peak Count (ion-features) per Sample per Chromatographic Method and Instrument Used For All Experimental Samples
	Instrument
	Positive Ion
	Negative Ion

	UMR
	15072
	8408

	HRAM
	40547
	33220



Supplementary Information 7: Median RSDs for Compounds Detected in All Technical Replicatesa 
	
	Method

	Instrument
	Positive ion
	Negative Ion

	UMR
	13 (187)
	14 (232)

	HRAM
	6 (304)
	6 (378)


a Median RSDs exclude internal standards. The numbers of compounds used in the median RSD determinations are in parentheses.
Supplementary Information 8: For d3-leucine, the plot of the area under the curve (AUC) versus concentration from the dilution series analysis using HRAM data stream.  This plot demonstrates the analysis performed for each standard run in dilution.  The points on the curve were fit to a linear trend line.  When the points fit the trend line with an R2 of 0.98 the points were considered to display linear behavior and were therefore considered to be part of the linear dynamic range (LDR).  Points no longer fitting the trend line with an R2 of 0.98 were determined to have become non-linear in behavior and therefore not part of the LDR.
[image: ]


Supplementary Information 9: Linear Dynamic Range (LDR) per Instrument for Nine Authentic Standards Analyzed in a Dilution Seriesa
	Standard
	HRAM MR ng/mL
	UMR LDR ng/mL

	d7-glucose
	1.0-2500
	50.0-5000

	d3-leucine
	0.25.5000
	5.0-50000

	d8-phenylalanine
	0.25-5000
	2-27-5000

	d5-tryptophan
	0.25-5000
	25.0-5003

	d5•hippuric acid
	0.25-5000
	5.0-5000

	Br-phenylalanine
	0.25-5000
	2.5-50003

	d5-indo le acetic acid
	2-27-5000
	25.0-5000

	amitriptyline
	1.0-2500
	2.5-100000

	d9-progesterone
	1.0-5000
	25.0-5000


a Reported linear dynamic range numbers are based on points falling within a fit of R2 0.98 to a linear trend line.
Supplementary Information 10: Summary of the limit of detection (LOD) and linear dynamic range (LDR) results for both instruments tested and all standards in the reverse-phase dilution series analyzed.  The limit of detection, the linear area response concentration range (shaded box) and the non-linear area response concentration ranges are shown.  Shaded box indicates concentration range where all points fit within an R2 of 0.98 of a linear trend line.  The R2 linear fit is individually listed when the concentration deviates from an R2 linear fit of 0.98.  Overall, the dilution series data demonstrated that the HRAM instrument showed improved LOD/sensitivity ranging from several fold changes to orders of magnitude and improved LDR over the UMR instrument.
[image: C:\Users\srichandini-k\Desktop\Untitled.png]

Supplementary Information 11: The plot of the scaled area under the curve for each concentration in the dilution series for d3-leucine and for each instrument tested.  The raw area counts for both instruments were not similar enough to display well, therefore the area counts were divided by the average area response for the 250 ng/mL sample per respective instrument in order to be displayed on the same scale.  The figure shows the consistent non-linear behavior of d3-leucine at high concentration (representative of behavior of all standards analyzed), in addition to the analytical precision of the individual measurements as the max and min values at each concentration, shown with asterisks. 
[image: ]
Supplementary Information 12: Scan Speed per Instrument and Scanning Method Utilizeda
	Instrument  (method) 
	Total Scans 
	Total MS Scans Only 
	Total Scans/Sec 
	Total MS Only Scans/Sec

	UMR (top 1) 
	2018
	1009
	4.5
	2.2

	HRAM (top 1)
	4174
	2087
	9.3
	4.6

	HRAM (top 2) 
	4536
	1512
	10.1
	3.4

	FIRMA (top 3) 
	4704
	1176
	10.5
	2.6


[bookmark: _GoBack]a top 1 indicates a scan method of 1 full mass MS scan followed by 1 MS/MS scan.  Top 2 indicates a scan method of 1 full mass MS scan followed by 2 MS/MS scans.  Top 3 indicates a scan method of 1 full mass MS scan followed by 3 MS/MS scans.
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