18,
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Materials for EA-IRMS Structure (WEELRETERRAEIRYIS - RERTN  (mean value in %o vs. AIR, (mvesa'\r;l(\;?,cjis DY,
formula, CAS #, purity, amount, type of (range) +10) (range) £ 10) (rarnge)
ackaging, price in US
p; ging, p $ (# of measurements) (# of measurements) (# of measurements)
Acetanilide #1, CgHgNO, H not determined -29.53 + 0.01 %o +1.18 + 0.02 %o
CAS # 103-84-4, in glass vial, i . from -29.51 to -29.54 %o from +1.16 to +1.21 %o not determined
59 US $250, 2 g US $150 ©/ \[0( (contains exchangeable hydrogen) n=6 n=4
H
Acetanilide #3, CgHgNO, r!l not determined -29.50 + 0.02 %o +40.57 + 0.06 %o
CAS # 103-84-4, in glass vial, . from -29.49 to -29.52 %o from +40.52 to +40.66 %o not determined
29 US $250 Q/ 4 (contains exchangeable hydrogen) n=4 n=6
L-Alanine, C;H;NO,, CAS # 56-41-7, Q not determined -17.93 + 0.02 %o +43.25 + 0.07 %o
produced by S| Science in Japan, 100 HsC OH (contains exchangeable hydrogen) from -1 t0 -17.96 %o from +43.16 to +43.34 %o not determined
mg in crimp-sealed glass vial, US $250 NHy n=5 n=4
O AOH 28.81 % +23.14 + 0.19 %o
Benzoic acid #A, C;HsCO,, j not determined Coplen otal °°2006 not applicable Brand et al., 2009
CAS # 65-85-0; inquire about availability kJ (contains exchangeable hydrogen) hitps://doi.org/10.1021/ac052027¢ http://dx.doi.org/10.1002/r
= cm.3958
O OH
Benzoic acid #B, C;HsCO, hi , 28.85 %, +71.28 £ 0.36 %
iched in 0. CAS # 65-85-0; inqui o not determined Coplen et al., 2006 not applicable Brand et al., 2009
enriched in O, #65-85-0; inquire (contains exchangeable hydrogen) e ; http://dx.doi.org/10.1002/r
about availability = https://doi.org/10.1021/ac052027¢
cm.3958
. CHy -35.05 + 0.04 %o -2.87 + 0.04 %o
Caffeine #1, USGS61, CgH1oN,O,, Nw'N\f/"O n=114 n=93 .
CAS # 58-08-2, 299 %, anhydrous, 500 ‘fN N (Anal. Chem ., 2016, 88 , 4294 (Anal. Chem ., 2016, 88, 4294. not determined
mg in glass vial, US $275 N eHs QSRR TZVEISEN BN E hitps://doi.org/10.1021/acs.analche
HC o 392) m.5b04392)
CH3 -14.79 + 0.04 %o +20.17 £ 0.06 %o
Caffeine #2, USGS62, CgH1oN,O,, CAS N O n=105 n=96
. M- \( .
# 58-08-2, 299 %, anhydrous, 500 mg in éN L N (Anal. Chem ., 2016, 88, 4294 (Anal. Chem ., 2016, 88, 4294. not determined
glass vial, US $275 s TCHy IGER/Le[eTReI{e TATOR[OPAVETREDEI I RLIZY hitps:/doi.org/10.1021/acs.analche
HaC o 392) m.5b04392)
. CHg -1.17 £ 0.04 %o +37.83 £ 0.06 %o
Caffeine #3, USGS63, CgH1oN,O,, CAS NV,N\F;,O n=103 n=99 .
# 58-08-2, 299 %, anhydrous, 500 mg in fN - (Anal. Chem ., 2016, 88, 4294 (Anal. Chem ., 2016, 88, 4294. not determined
glass vial, US $275 nid T ek https://doi.org/10.1021/acs.analchem.5b04 Naltecalls Rt AIRT PRV P et
) o

392) m.5b04392)

(+15.91 £ 0.44 %o
+14.96 £ 0.14 %o

special procedures need to

llagen r from wild- h be followed when using this -16.06 + 0.07 %o n=50 .
Col .age . pOWde om wild .caug t reference material for H, O, n=>54 i when foIIowmg UsGs
marine fish, USGS88, 0.5 g in glass ; ' o eutlicodichenlizb20eey dryi d
vial, US §275 and S isotope ratios. See: (J. Agricult. Food Chem ., 2020, 68, 10852; 10852; R N dbiece Sie)
vial, https://doi.org/10.1021/acs jaf L R TR PRI S NI PR IOM hitips://doi.org/10.1021/acs jafc.0c0 n=18
¢.0c02610 2610) (https://doi.org/10.1021/acs.jafc
.0c02610)
(+8.37 + 0.40 %o
special procedures need to " +6.25 + 0.12 %o
be followed when using this -18.13 £ 0.11 %o n =48 .
Collagen powder from porcine origin, reference material for H, O, n=64 (. Agricult, Food Chem . 2020, 68, /€N following USGS
USGS89, 0.5 g in glass vial, US $275  and S isotope ratios. See: (J. Agricult. Food Chem ., 2020, 68, 10852; ; pre-drying procedure)
https://doi.org/10.1021/acs jaf https://doi.org/10.1021/acs.jafc.0c02610) NAts el Re te AR I A e S Eene) n=20
¢.0c02610 2610) (https://doi.org/10.1021/acs.jafc
.0c02610)
Corn starch, (CH,0),, 299.5 %, CAS # not determined -11.01 £ 0.02 %o
9005-25-8, 1 g in glass vial, il . from -10.99 to -11.03 %o not applicable not determined
o (contains exchangeable hydrogen)
US $150. T n=4
. components of oil may have
Corn oil from USA, USGS87, solidified at low storage -15.51 £ 0.09 %o +20.11 + 0.85 %o
1 mL sealed under argon in glass temperature; gently warm n=35 not determined n=12
ampoule, US $275 (also available from  sealed ampoule to liquefy (J. Agricult. Food Chem ., 2020, 68, 10852; (https://doi.org/10.1021/acs jafc
USGS in crimp-sealed silver tubing) ~ and homogenize oil prior to https://doi.org/10.1021/acs.jafc.0c02610) .0c02610)
opening
Coumarin, CgHgO,, 299.5 %, CAS # 91- = -35.60 + 0.01 %o
64-5, 100 mg in crimp-sealed glass vial, from -35.59 to -35.61 %o not applicable not determined
US $250 o o n=3
Eicosanoic acid methyl ester (C20:0) o
#Y, methyl eicosanoate #Y, C21Hi202 oy (cH.)..COOCH -0.73£0.02 %, Y . )
299 %. CAS # 1120-28-1. at least 50 3(CHz)sg 3 from -0.70 to -0.75 %o not applicable not determined
2 , , n=4
mg in sealed glass vial, US $250
Eicosanoic acid methyl ester (C20:0) -30.53 + 0.04 %o
#Z1, methyl eicosanoate #Z1, 77
USGS70, C,H,,0,, 299.5 %, CAS # CHj3(CH;)1sCO0CH; (Anal. Chem ., 2016, 88, 4294 not applicable not determined
1120-28-1, 100 mg in glass vial, US http://dx.doi.org/10.1021/acs.analchem.5b0

$275 4392)
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Materials for EA-IRMS

§ Structure
formula, CAS #, purity, amount, type of (range) +10) (range) VS:/I?;/)V(?arn e)
packaging, price in US $ (# of measurements) (# of measurements) (# of measure?nents)

Eicosanoic acid methyl ester (C20:0)
#Z2, methyl icosanoate #Z2, USGS71,
C21Hsz0,, monoatomic 2H and BC (Anal. Chem ., 2016, 88, 4294.
spikes in methyl group, 299.5 %, CAS # https://doi.org/10.1021/acs.analchem.5b04
1120-28-1, 100 mg in glass vial, US 392)
$275

-10.50 + 0.03 %o
n=65

CH3(CH,);13CO0CH; not applicable not determined

Eicosanoic acid methyl ester (C20:0)
#Z3, methyl icosanoate #Z3, USGS72,
C;,1H420,, monoatomic ’H and "*C Anal. Gt 2016, 86, 4294
spikes in methyl group, 299.5 %, CAS # https:./(/dgie.io.rg/':;,q621y’acé.anélcl1e|11.5l)04
1120-28-1, 100 mg in glass vial, US 392)
$275

-1.54 + 0.03 %o
n=62

CH3(CH3)1sCO0CH; not applicable not determined

EDTA #2, ethylene diamine T [ e not determined -40.38 + 0.01 %o -0.83 £ 0.04 %o
tetraacetic acid, C;oH;sN,Og, CAS # 60 g L (contains exchangeable hydrogen) from -40.37 to -40.38 %o from -0.78 to -0.88 %o not determined
004,99 %, 2 gin glass vial, US $250 ") o 9 yerog n=4 n=6
9-Ethylcarbazole, C1,H; 3N, 299.5 -25.36 + 0.02 %o +3.93 + 0.06 %o
%,CAS # 86-28-2, 2200 mg in crimp- from -25.35 to -25.39 %o from +3.87 to +4.00 %o not applicable
sealed glass vial, US $250 n=5 n=5
+35.90 + 0.29 %
special procedures need to +8.84 + 0.17 %o ¢ °
be followed when using this 5 +0.06 %o n=42

when following USGS

Flour from Italian millet, USGS90,
pre-drying procedure)

0.5 g in glass vial, US $275

reference material for H, O, 1

. N (J. Agricult. Food Chem ., 2020, 68,
and S isotope ratios. See (J. Agricult. Food Chem ., 2020, 68, 10852; ;

https://doi.org/10.1021/acs jaf USRIV R TR VESSETS 2L (WM hitps://doi.org/10.1021/acs.jafc.0cO n=14
¢.0c02610 2610’ (https://doi.org/10.1021/acs.jafc
.0c02610)

(+21.13 £ 0.44 %o
+1.78 £ 0.12 %o

n=70
(J. Agricult. Food Chem ., 2020, 68,

special procedures need to
be followed when using this
Flour from Vietnamese rice, USGS91, reference material for H, O,

0.5 g in glass vial, US $275 and S isotope ratios. See:

-28.28 + 0.08 %o
n=63
(J. Agricult. Food Chem ., 2020, 68, 10852;

when following USGS
pre-drying procedure)

https://doi.org/10.1021/acs.jaf (NS RSISTAVRT PR IEISE XIS 2 LR [OM https://doi.org/10.1021/acs.jafc.0cO n=14
¢.0c02610 (https://doi.org/10.1021/acs jafc
.0c02610)
D-glucose, CgH1,06, 299 %,CAS # 50- CHZOH

99-7, produced by S| Science in Japan,
100 mg in crimp-sealed glass vial,
US $250

-133.06 + 0.1 %o
from -132.96 to -133.16 %o
n=5

not determined
(contains exchangeable hydrogen)

o}
I
e}
I
@
o}
I

o
I

L-Glutamic acid, 299.5 %,
CAS # 56-86-0, 2 g in glass vial,
US $250

o
o

-28.60 + 0.01 %o
from -28.58 to -28.61 %o
n=5

not determined

HO (contains exchangeable hydrogen)

{

Glyceryl tripalmitate, Cs;HggOs, 299.0
%, CAS # 555-44-2, at least 5 mg in

-30.12 £ 0.01 %o
from -30.10 to -30.12 %o

© o

not applicable

not determined

-2.38 + 0.04 %o

from -2.32 to -2.42 %o

n=4

not determined

not applicable

not determined

crimp-sealed glass vial, US $250 i n=3
-40.81 £ 0.04 %o +1.76 + 0.06 %o
Glycine #1, USGS64, C,H;NO,, 299.5 n=89 n=98

not determined

US $275

LGN/l [e TN e TATOROPAVETIREDEI I RLIZY hitps:/doi.org/10.1021/acs.analche

%, CAS # 56-40-6, 500 mg in glass vial, .y . (Anal. Chem ., 2016, 88, 4294 (Anal. Chem ., 2016, 88, 4294. not determined
UsS $275 2 OH (contains exchangeable hydrogen) QUSSR A VRIS TELREL BTN RS2 ] hitps://doi.org/10.1021/acs.analche
392) m.5b04392)
) 0 -20.29 £ 0.04 %o +20.68 + 0.06 %o
Glycine #2, USGS65, Csz_NOZ, 299.5 not determined n=86 n=92 .
%, CAS # 56-40-6, 500 mg in glass vial, ~H,N on (contains exchangeable hydrogen) (Anal. Chem ., 2016, 88, 4294 (Anal. Chem ., 2016, 88, 4294. not determined
0

392) m.5b04392)
Glycine #3. USGS66. C.H-NO, 3995 -0.67 + 0.04 %o +40.83 + 0.06 %o
yeine =3, ) w2l FEE not determined 96 n=92

%, CAS # 56-40-6, 500 mg in glass vial,
uUs $275

(contains exchangeable hydrogen) (Anal. Chem.., 2016, 86, 4294

392)

Glycine #4, C,H;NO,, 299.5 %, CAS #
56-40-6, produced by S| Science in
Japan, 299.9 % by "H NMR, 100 mg in
crimp-sealed glass vial, US $250

o
3
=
o g:
o
I

-60.02 + 0.02 %o,
from -60.00%o to -60.06%o;
n=5

not determined
(contains exchangeable hydrogen)

HzN

-

Hexatriacontane #2, C36 n -alkane #2,
CssH74, CAS # 630-06-8, 100 mg in
crimp-sealed glass vial, US $250

-29.95 £ 0.02 %o
CH3(CHz)asCHs

from -29.92 to -29.97 %o
n=8

(Anal. Chem ., 2016, 88, 4294.
TN/l [e TN e TATOR[OPAVETSRED EI I RLIZ Y hitps:/doi.org/10.1021/acs.analche

m.5b04392)

not determined

-26.63 + 0.02 %o,

from -26.61%o to -26.65%o;

n=3

not determined

not applicable

not applicable
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formula, CAS #, purity, amount, type of
packaging, price in US $

Structure

Honey from Vietnam, USGS82,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently
warm sealed ampoule to
liquefy and homogenize
honey prior to opening

Honey from Canada, USGS83,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently
warm sealed ampoule to
liquefy and homogenize
honey prior to opening

Icosanoic acid methyl ester (C20:0)
#Y, methyl icosanoate #Y, C,1H,,0,,
2H and "°C spikes in fatty acid: 1,1-(*H,),
1-("*C), 299 %, CAS # 1120-28-1, 50
mg in sealed glass vial, US $250

CHj3(CH;)1sCOO0CH;

Icosanoic acid methyl ester (C20:0)
#Z1, methyl icosanoate #Z1, USGS70,
Cy1H4,0,, 299.5 %, CAS # 1120-28-1,
100 mg in glass vial, US $275

CH3(CH,)1sCO0CH;

Icosanoic acid methyl ester (C20:0)
#Z2, methyl icosanoate #2722, USGST71,
C»1H4,0,, monoatomic ?H and *C
spikes in methyl group, 299.5 %, CAS #
1120-28-1, 100 mg in glass vial, US
$275

CH3(CH,);sCOOCH;

Icosanoic acid methyl ester (C20:0)
#Z3, methyl icosanoate #Z3, USGS72,
C»1H4,0,, monoatomic ?H and *C
spikes in methyl group, 299.5 %, CAS #
1120-28-1, 100 mg in glass vial, US
$275

CH3(CH,);sCOOCH;

Olive oil from lItaly, Sicily, USGS84,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

Olive oil from Peru, USGS85,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

Peanut oil from Vietnam, USGS86,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

Polyethylene powder, USGS77, low
density, 1000 pm, CAS # 9002-88-4, 1 g
in glass vial, US $275

(CH,CHy),

Polyethylene line NDF-PE77 (extruded
from powder USGS77; isotopically
indistinguishable from powder), low

density, CAS # 9002-88-4, inquire about

availability or contact Tamim Darwish
(ndf-enquiries@ansto.gov.au)

(CH,CHy),

L-Phenylalanine, CgH{1NO,, 299.5 %,

CAS # 63-91-2, produced by S| Science

in Japan, 100 mg in crimp-sealed glass
vial, US $250

OH

(contains exchangeable hydrogen)

Phthalic acid #2, CgHsO,, CAS # 88-99:

3, 5%H measured in Na-phthalate to
exclude carboxyl hydrogen. s"c
measured in free acid. 3 g in glass vial,
US $250

Phytol, CyoH,00, 297 %, CAS # 7541-
49-3, 0.5 mL sealed under argon in
glass ampoule, US $250

HE A O
Chy O CH CH

o3¢
(mean value in %o vs. VPDB, + 10)
(range)
(# of measurements)

-24.31 £ 0.08 %o
n=44
(J. Agricult. Food Chem ., 2020, 68, 10852;
https://doi.org/10.1021/acs.jafc.0c02610)

-26.20 £ 0.08 %o
n=44
(J. Agricult. Food Chem ., 2020, 68, 10852;
https://doi.org/10.1021/acs.jafc.0c02610)

-0.72 + 0.02 %o
from -0.70 to -0.74 %o
n=3

-30.53 £ 0.04 %o
n=77
(Anal. Chem ., 2016, 88, 4294
https://doi.org/10.1021/acs.analchem.5b04
392)

-10.50 + 0.03 %o
n=65
(Anal. Chem ., 2016, 88, 4294
https://doi.org/10.1021/acs.analchem.5b04
392)

-1.54 + 0.03 %o
62
(Anal. Chem ., 2016, 88, 4294
oi.org/10.1021/acs.analchem.5b04
392)

-28.80 + 0.09 %o
n=35
(J. Agricult. Food Chem ., 2020, 68, 10852;
https://doi.org/10.1021/acs.jafc.0c02610)

-29.74 + 0.08 %o
n =36
(J. Agricult. Food Chem ., 2020, 68, 10852;
https://doi.org/10.1021/acs.jafc.0c02610)

-30.63 + 0.09 %o
n =36
(J. Agricult. Food Chem ., 2020, 68, 10852;
https://doi.org/10.1021/acs. 0c02610)

-30.71 £ 0.04 %o
n=281
(Anal. Chem ., 2016, 88, 4294
https://doi.org/10.1021/acs.analchem.5b04
392)

indistinguishable from USGS77

(see above)
(Anal. Chem ., 2016, 88, 4294
http://dx.doi.org/10.1021/acs.analchem.5b0
4392)

=11.20 + 0.02 %o
from -11.19 to -11.23 %o
n=6

-29.98 + 0.01 %o
from -29.96 to -29.99 %o
n=3

-32.17 £ 0.01 %o
m -32.17 to -32.18 %o
n=5

5'%0 and

"N
. (mean values in %o vs.
(mean value in %o vs. AIR, VSMOW or >
+10) (range) + 10) (range)
(# of measurements) (# of measurements)
+19.44 + 0.36 %o
not determined n=17
(https://doi.org/10.1021/acs.jafc
.0c02610)
+18.20 + 0.25 %o
not determined n=15
(https://doi.org/10.1021/acs.jafc
.0c02610)

not applicable

not determined

not applicable

not determined

not applicable

not determined

not applicable

not determined

not determined

+26.36 + 0.50 %o
n=23
(https://doi.org/10.1021/acs.jafc
.0c02610)

not determined

+22.00 + 0.60 %o
n=17
(https://doi.org/10.1021/acs.jafc
.0c02610)

not determined

+18.76 + 1.03 %o
n=19
(https://doi.org/10.1021/acs.jafc
.0c02610)

not applicable

not applicable

not applicable

not applicable

+1.70 + 0.06 %o
from +1.64 to +1.77 %o
n=5

not determined

not applicable

not determined

not applicable

not determined
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formula, CAS #, purity, amount, type of
packaging, price in US $

Structure

L-Proline, CsHgNO,, 299.5 %, CAS #
147-85-3, 100 mg in crimp-sealed glass
vial, US $250

OH

not determined
(contains exchangeable hydrogen)

Starch from corn, (CH,0),, 299.5 %,
CAS # 9005-25-8, 1 g in glass vial,

not determined
(contains exchangeable hydrogen)

US $150.
o
Urea #1, CH4N,0, 299.5 %, CAS # 57- C": not determined
13-6, 2 g in glass vial, US $250 HZN/ \N H2 (contains exchangeable hydrogen)
O
Urea #2a, CH,N,0, 299.5 %, CAS # 57- Il not determined
13-6, 2 g in glass vial, US $250 /C\ (contains exchangeable hydrogen)
HyN NH,
(0]
Urea #3a, CH4N,0, 299.5 %, CAS # 57- % not determined
13-6, 2 g in glass vial, US $250 HZN/ \N HZ (contains exchangeable hydrogen)
USGS77, polyethylene powder, low
density, 1000 um, CAS # 9002-88-4, 1 g (CH,CHy),

in glass vial, US $275

USGS78, vacuum pump oil #2, 2H-
spiked with perdeuterated n-
tetracosane (99.1 atom % ZH), 1mLin
sealed glass ampoule, US $275

hydrocarbon oil mixture,
vapor pressure @ 25 °C
0.000133 Pa, viscosity 65 cSt
@ 40 °C, specific gravity 0.78
glcm®

USGS82, honey from Vietnam,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently
warm sealed ampoule to
liquefy and homogenize
honey prior to opening

USGS83, honey from Canada,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

honey crystallized at low
storage temperature; gently
warm sealed ampoule to
liquefy and homogenize
honey prior to opening

USGS84, olive oil from Sicily, Italy,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

USGS85, olive oil from Peru,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

USGS86, peanut oil from Vietnam,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

USGS87, corn oil from USA,
1 mL sealed under argon in glass
ampoule, US $275 (also available from
USGS in crimp-sealed silver tubing)

components of oil may have
solidified at low storage
temperature; gently warm
sealed ampoule to liquefy
and homogenize oil prior to
opening

USGS88, marine collagen powder
from wild-caught fish, 0.5 g in glass
vial, US $275

special procedures need to
be followed when using this
reference material for H, O,
and S isotope ratios. See:
https://doi.org/10.1021/acs jaf
€.0c02610

USGS89, porcine collagen powder,
0.5 g in glass vial, US $275

special procedures need to
be followed when using this
reference material for H, O,
and S isotope ratios. See:
https://doi.org/10.1021/acs.jaf
¢.0c02610

"%

(mean value in %o vs. VPDB, + 10)

(range)

(# of measurements)

-12.47 £ 0.01 %o

from -12.45 to -12.49 %o

n=5

-11.01 £ 0.02 %o

from -10.99 to -11.03 %o

n=4

-34.13 £ 0.03 %o

from -34.17 to -34.09 %o

n=6

-9.14 £ 0.02 %o
9.11 10 -9.17 %o
n=10

+5.89 + 0.03 %o

from +5.85 to +5.93 %o

n=5

-30.71 £ 0.04 %o
81

(Anal. Chem ., 2016, 88, 4294
https://doi.org/10.1021/acs.analchem.5b04

n =80

392)

-29.72 + 0.04 %o

(Anal.

Chem ., 2016, 88, 4294
https://doi.org/10.1021/acs.analchem.5b04

(J. Agricult.

https://doi..

(J. Agricult.

https://doi..

(J. Agricult.

https://doi..

(J. Agricult.

https://doi..

(J. Agricult.

392)

-24.31 £ 0.08 %o
n=44

Food Chem ., 2020, 68, 10852;

org/10.1021/acs.jafc.0c02610)

-26.20 + 0.08 %o
n=44

Food Chem ., 2020, 68, 10852;

org/10.1021/acs.jafc.0c02610)

-28.80 + 0.09 %o

n=35
Food Chem ., 2020, 68, 10852;
org/10.1021/acs.jafc.0c02610)

-29.74 + 0.08 %o

=36
Food Chem ., 2020, 68, 10852;
org/10.1021/acs.jafc.0c02610)

-30.63 + 0.09 %o
n =36
Food Chem ., 2020, 68, 10852;

https://doi.org/10.1021/acs.jafc.0c02610)

(J. Agricult.

-15.51 £ 0.09 %o
n=35
Food Chem ., 2020, 68, 10852;

https://doi.org/10.1021/acs.jafc.0c02610)

(J. Agricult.

-16.06 + 0.07 %o
n =54
Food Chem ., 2020, 68, 10852;

https://doi.org/10.1021/acs.jafc.0c02610)

(J. Agricult.
https://doi.org/10.1021/acs.jafc.0c02610)

13 £0.11 %o
n =64
Food Chem ., 2020, 68, 10852;

5'%0 and

"N
(mean value in %o vs. AIR, (mvesa'\r;l(\swif 0o v,
2 flo) () + 10) (range)
(# of measurements) (# of measurements)
-7.84 % 0.04 %o
from -7.77 to -7.88 %o not determined
n=5

not applicable

not determined

+0.26 + 0.03 %o
from +0.20 to +0.28 %o
n=7

not determined

+20.73 + 0.04 %o
from +20.67 to +20.78 %o
n=9

not determined

+42.05 + 0.03 %o
from +42.02 to +42.10 %o
n=5

not determined

not applicable

not applicable

not applicable

not applicable

not determined

+19.44 + 0.36 %o
n=17
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)

not determined

+18.20 + 0.25 %o
n=15
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)

not determined

+26.36 + 0.50 %o
n=23
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)

not determined

+22.00 + 0.60 %o
n=17
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)

not determined

+18.76 + 1.03 %o
n=19
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)

not determined

+20.11 + 0.85 %o
n=12
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)

+14.96 + 0.14 %o
n =50

(J. Agricult. Food Chem ., 2020, 68,

10852;

(+15.91 + 0.44 %o

when following USGS
pre-drying procedure)

(J. Agricult. Food Chem ., 2020, 68,

https://doi.org/10.1021/acs.jafc.0cO

https://doi.org/10.1021/acs jafc.0c0 n=18
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)
(+8.37 % 0.40 %o
+6.25 + 0.12 %o
n=48

when following USGS
pre-drying procedure)
n=20
(https://dx.doi.org/10.1021/acs.j
afc.0c02610)




5'%0 and

Version 5 December 2024 o 13C 0 15N 5
(mean values in %o vs.

Materials for EA-IRMS (QUEELRETERURASERVE I RERIGN  (mean value in %o vs. AIR,

§ Structure
formula, CAS #, purity, amount, type of (range) +10) (range) VS:A?:)V(?;:n 9
packaging, price in US $ (# of measurements) (# of measurements) (# of measure?nents)
(+35.90 + 0.29 %o
special procedures need to +8.84 + 0.17 %o
be followed when using this n =42 when following USGS

USGS90, millet flour from ltaly, reference material for H, O,
0.5 g in glass vial, US $275

(J. Agricult. Food Chem ., 2020, 68,

and § isotope ratios. See: (J. Agricult. Food Chem ., 2020, 68, 10852; 10852; REsndlbpesNs)

https://doi.org/10.1021/acs. jaf (TS RSSTATVR T PR TEISE XIS 2 LR [O)M https://doi.org/10.1021/acs.jafc.0cO n=14
¢.0c02610 (https://dx.doi.org/10.1021/acs.j
afc.0c02610)

(+21.13 £ 0.44 %o

special procedures need to +1.78 + 0.12 %o
be followed when using this -28.28 + 0.08 %o n=70 q
USGS91, rice flour from Vietnam,  reference material for H, O, n=63 U Agriouit FoodlGem iy 202016, IICACRORO N
0.5 g in glass vial, US $275 and S isotope ratios. See: (J. Agricult. Food Chem ., 2020, 68, 10852; 10852; pre-drying procedure)
https://doi.org/10.1021/acs.jaf https://doi.org/10.1021/acs.jafc.0c02610) MR/l TR e TAlO R 0P AVEERENHIEN) n=14
¢.0c02610 (https://dx.doi.org/10.1021/acs.j
afc.0c02610)
. 9
hydrocarbon mixture, vapor n=103 20.72£0.04 %o Anal,
Vacuum pump oil #1, NBS 22a, 1 mL  pressure @ 25 °C 0.000133 = (Anal. I i
in sealed in glass amoule, US $275  Pa, viscosity 65 cSt @ 40 °C, ~ Chem., 2016, 88, 4294. not applicable not applicable
specific gravity 0.78 g/cm3 https.r’/dm.orgﬂ0v102912")acs,ana\chem.5b04
. . 9
Vacuum pump oil #2, USGS78, 2H' hydrocarbon mixture, vapor 29.72 £ 0604 Yoo
spiked with perdeuterated n- pressure @ 25 °C 0.000133 n . .
tetracosane (99.1 atom % 2H), 1 mL in Pa viscosity 65 St @40 °C, (Anal. Chem ., 2016, 88, 4294. not applicable not applicable
N . ° ' specific gravity 0.78 g/cm3 https://doi.org/10.1021/acs.analchem.5b04
sealed in glass amoule, US $275 392)
-24.03 + 0.04 %o -5.21 + 0.05 %o
L-Valine #1, USGS73, CsH{;NO,, CAS not determined (Anal. n=91
#516-06-3, 99 %, 500 mg in glass vial, (contains exchangeable hydrogen) Chem ., 2016, 88, 4294. (Anal. Chem ., 2016, 88, 4294. not determined
UsS $275 TGN G ANV PAVESRENEIC R VZ hitps://doi.org/10.1021/acs.analche:
92) m.5b04392)
-9.30 + 0.04 %o +30.19 + 0.07 %o
L-Valine #2, USGS74, C5H.MN02, ClAS not determined =94 (Anal. n=68 .
#516-06-3, 99 %, 100 mg in glass vial, (contains exchangeable hydrogen) Chem ., 2016, 88, 4294 (Anal. Chem ., 2016, 88, 4294. not determined
freeze-dried, US $275 TSR TA R [ PATEISRREIIEN RS Y2 hitps://doi.org/10.1021/acs.analche
392) m.5b04392)
+0.49 + 0.07 %o +61.53 £ 0.14 %o
L-Valine #3, USGS75, CsH{;NO,, CAS not determined n=23 n=29
#516-06-3, 99 %, 100 mg in glass vial, (Anal. Chem ., 2016, 88, 4294 (Anal. Chem ., 2016, 88, 4294. not determined

(contains exchangeable hydrogen) TSN/l [ TN TA TR [P A VETSREL EN I RS2 ] hitps://doi.org/10.1021/acs.analche

392) m.5b04392)

freeze-dried, US $275




