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Let’s Define the Pro T
-Medically, legatly, analytically
Arsenic is toxic (but not all forms are toxic to the same degree)

Arsenic is present in drinking waters and many foods (but the
form varies)

Toxicity depends on the form or species (but species
conservation during sample prep is challenging)

Arsenic is challenging to determine by ICP-MS because it is
monoisotopic, has a high ionization potential, and is subject to
many common spectroscopic interferences.
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lnarganic arsenic-re d health effects

Inorganic arsenic is a well-characterized

Group 1 human carcinogen
* Lung, bladder, skin and others
« Transplacental carcinogen

Noncancer health effects
« Cardiovascular disease

* Diabetes mellitus

 Dermal effects

« Neurological effects/deficits

* Immunologic effects

 Fertility effects

» Birth defects

» Respiratory effects

Acute toxicity
« Irritation of lungs, throat, stomach, intestines and skin
« Death within hours after ingestion of sufficient dose
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VArsenic in water = anic arsenic As(lll) and

/ Wairakei,
d New Zealand
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I Arsenic-affected aquifers
@ Arsenic related to mining and mineralisation
® Geothermal waters

British Geological Survey
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More arsenic spe/eS/

Dimethylated Arsenosugars:

i
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Arsenosugar 7
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Arsenosugar 8

Trimethvlated Arsenosugar;
H,C— ,TL 5 o O/Y\OH
CH, OH

OH OH

Arsenosugar 9

H;C —AEWL H1C—A5/M

H, OH OH

5-Dimethylarsinoyl-2.3.4-
trihvdroxypentanate

H,C— RS/W

S-Dimethylarsinoyl-2 3-
dihydroxypentanate

(l}S
As
GS/ :‘}Se

4-Dimethylarsinoyl-2.3-  Seleno-bis(S-glutathionyDarsinium ion
dihydroxybutanate (GS = Glutathione)

'0—.!“';5—0' R, R,=H Phenylarsonate

R,=H,R,=NH, p-Arsanilate

R, = NO,, R, = OH
R, itrophenylarsonate

4-Hydroxy-3-
{Roxarsone)

*Analyst. 2004, 129, 373-395



As Speciation - Toxieity
p - Toxieity
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Arsenate Assenite exist — the
: q q . inorganic As
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b 3‘5“3 R <— Less-ToXIC| 5 pe toxic and
Methylarsonic acid  Dimethylarsinic acid  Trimethylarsine oxide  Tetramethylarsonium ion .
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Arsenic in Food

/

Risk assessments are based on inorganic As
In food, high total As is not always equal to high inorganic As

Arsenic from water is 100% bioavailable; this might not be the
case for food

Safe drinking water limits are set assuming long-term exposure

 Dietary choices are varied

« BUT rice-subsistence diets could be equal to or greater than ‘safe’
exposure limits

 Early life exposure is important, should limit exposure during this
development period

The Mea of Confidence
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Arsenic in seafood

Main source of total As to diet

* Fish can be > 1 ppm — 40 ppm total As
Arsenic Is present almost excluswely as arsenobetalne
NON-TOXIC | e
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Arsenic in poultry
onarsone

« Also p-arsanilic acid, nitarsone, carbarsone, arsanilate
sodium

O
HO !l _OH L . . .

As  Additive in poultry and swine feed since mid-
1940s

B « Approved for growth promotion, improved
III/O pigmentation, coccidiostat, treatment of swine

Il dysentery
OH O

* In poultry production: 88% raised using

Ffoxarsone
e 2010 estimate

 In swine and turkey production: unknown %
 Single domestic producer

« July 8 2012 — Pfizer suspends marketing of
roxarsone in the US

http://us.medage.net/upload/Roxarsone__USP24_20050704.jpg
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What about arsenicimchicken meat
/

Figure B. Average total arsenic in select fast food chicken products (parts per billion)
Limit of detection = 2 ppb, 10 ppb if indicated (*)
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2006 IATP: Playing Chicken: Avoiding Arsenic in Your Meat
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Arsenic In rice
/

Variation in Arsenic Speciation and
Concentration in Paddy Rice Related 0.40
to Dietary Exposure

P. N. WILLIAMS," A, H. PRICE,”

A. RAAB.Y 5. A. HOSS5AIN, .5

J]. FELDMANN,* AND A. A. MEHARG*'
School of Biological Sciences, University of Aberdeen,
Abgrdeen, AB24 UL, UK, and Department of Chemistry,
Wniversity of Aberdeen, Aberdeen, AB24 3UE UK
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“USA long grain rice had the
highest mean arsenic level in

the grain at 0.26 ug As g’ 0.10 -

total arsenic concentration, pug/g

“arsenic in rice contributes
considerably to arsenic
ingestion in subsistence rice 0.00 -

diets” # Heitemper et al 2001

Williams et al ES&T 39: 2005
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Surveys and ‘marke/tbasket’gtudies

Survey of As and its speciation in rice products such as breakfast cereal, rice crackers and
Japanese rice condiments.

Table 1

Summary of arsenic level in rice products total arsenic

Product N Average concentration Standard devlation
Crisped rice 3 0.21 mg/kg 0.01
Puffed rice 2 0.24 mg/kg 0.02
Rice malt 3 0.21 mg/kg 0.08
Noodles 6 0.12 mg'kg 0.09
Sweets 5 0.14 mg/'kg 0.02
Rice cracker 11 0.28 mg/kg 0.03
Amazake 1 0.16 mg'kg

Bran oil 3 0.03 mg/1 0.003
Vinegar 4 0.05 mg/l 0.023
Mirin 2 0.01 mg/l 0

Sun et al 2008, Environment International

The Mea of Confidence

Agilent Technologies



\\

| u u /
Arsenic in baby for powder
Toddler formulas
using organic
250 - brown rice syrup

as sweetener

N
o
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Baby formula powders using non rice based sweeteners

=
o
o

As (ng/g) in formula powder

ol om M W W e ow N o o w owm W . N .
BF 1 BF 2 BF 3 BF 4 BF 5 BF 6 BF 7 BF 8 BF9 BF10 BF11 BF12 BF 13 BF 14 BF 15
Formulalab ID #
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Arsenic in Apple W/

/
Table 3. Quantitative results (pgsL) for all fiv

Sample nama  Dilution
Appla Juice1 2

Apple Juice 2 7

ic A

Ap
Apple
Apple .
Appla Ju

Agilent application note
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New Limits for Arsenic Proposed by F.D.A.

By SABRIMA TAVERNISE
Published: July 12, 2013

WASHINGTON — Nearly two vears after an outery about arsenic in
apple juice touched off by a segment on “The Dr. Oz Show,” the
federal Food and Drug Administration is proposing a new limit on
acceptable levels.

The new standard for arsenie, a carcinogen when consumed in large
enough quantities, is 10 parts per billion, equal to the level that the
Environmental Protection Agency has set for arsenic in drinking
water. Experts said the allowable amount was relatively conservative
since people tyvpically drink far less apple juice than water.

Apple juice with arsenic levels that exceed the new target might be
subject to action by the agency, including seizure, said Dr. Margaret
Hamburg, the F.D.A. commissioner. The proposed target will be
finalized only after comments from industry and the publie, she said.

Agilent Technologies



Solving the AanPr”(fblems

«Separating the toxic from the non-toxic species with reliable
species conservation and recovery

*Determining the concentration of toxic species (and others) in
the presence of significant interferences and sometimes without
access to species specific standards or reference materials

*Doing the above with sufficient accuracy, precision and method
robustness

The Mea of Confidence
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ICP-MS as an Wo{for As |
Specific and Selective:

/q ICP-QMS Arsenic is determined at mass
O 75 and the chloride interference is
g | separated, in time, by the
chromatographic system or removed by
the collision cell.

\

i

ICP-QQQ Arsenic is determined as AsO
(m/z=91) after the first quad removes all
other potential interferences at m/z=91

Wide dynamic Range: the ICP-MS

- 5 detector is linear over large concentration
range (10e9)
- range limited by chromatographic system

5 tghee b
0 e o

No structural information — ID by
retention time

Accurate quantification for unknown As
compounds possible using Compound
Independent Calibration

The Mea of Confidence
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Arsenic Speciation withC-ICP-MS

Complete isocratic separation of A Cl from inorganic As

Column G3288-80000 (4.6 x 250 mm)
Guard Column G3154-65002

*Surface Aminated Polymer Substrate

ap: OMA Mobile Phase (Basic):
40000 — | ﬂ Asll 2 mM phosphate buffer solution (PBS)
o | pH 11.0 adjusted with NaOH
1 0.2 mM EDTA
32000 10 mM, CH;COONa
28000 3.0 MM NaNO,
7 V)
2200 - A 1% ethanol
& 20000 - }lll : L
= - Cl (m/z 75) ||| Agilent Application Note:
& 16000 ~ A | As(V) Routine Analysis of Toxic
i N | d Arsenic Species in Urine
12000 | ' [5
] . . | Using HPLC with ICP-MS,
8000 [ i r' & o 5989-5505EN, by Tetsushi
4000 — | || | |I l\ || II '|I | Sakai and Steven Wilbur,
. Iy [ Agilent Technologi
0 '_”T""I'_T“’T'“’l_w{'“?"}l. III\TJ T llu: |L|_“T|—‘T—/|, T %J T g L — g|I elnt: S Ogles

2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention time/ min
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N\ \\
Arsenic species in e juice
A-simple, reliabte method

A simple filtration (preserve the species, good recovery)

No sample digestion or stabilization was performed, as aggressive sample
separation steps could cause species inter-conversion.

LC-ICP-MS Method

1200 LC

G3288-80000 (4.6x250mm)

2.0mM PBS, 0.2mM EDTA, 30mM CH3COONa, 2.0% EtOH pH 11.0 adjusted by 1M NaOH
1.0 mL/min

100pL

Ambient

Membrane filter: Millex-LH 0.45um PTFE 25mm (Millipore corporation)

DDS Cartridge: TOYOPAK ODS M (TOSOH corporation)
1:2 with de-ionized water

The Mea of Confidence
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SIN-for As Sprﬁ Juice
Limit of Detection ~ 0.0prb*

AB 2.799 1797 22142 133 13. 51 Peak to-Peak
DMAA 3.564 2254 24465 133 16.95Peak-to-Peak
As(II1) 4.118 1910 24759 133 14.36Peak-to-Peak
MMAA 6.574 1602 29631 133 12.04Peak-to-Peak

As(V) 10.580 1082 30762 133 8.13Peak-to-Peak

S/N report for 0.1ppb FullTime Fange EIC(T5) - O8SHPL S
Standard — 7700x

(intensity scale 20,000
counts) 5]

%104 | Il 0055MPL 4

Count
-

S/N between 8 and 17
depending on compound

0.54

M i) MMAA
2799545118 6.574 As(V)

*nroposed new FDA A .ﬁ A | b |
regulation is 10 ppb % o s

RT{min)

The Mea of Confidence
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As Species Calibrationps-by LC 1200 with 7700x

Overlaid chromatograms for As calibration standards:
« 0,0.01, 0.05, 0.1, 0.5pphb As
Intensity scale 20,000 counts

Full Time Range EIC(7E) : D0ESMPL.d

75 As(ll
103

Count

154

]
y =231633.549124 % x + 0.000000E+000
R = 0.5939

DL =—
BEC = Dug/l

«104 | Il D0ESMPLA
B 00ESMPL.d
B 004SMPL.d 0 . ; .
I 003SMPLd B e o
154 " 002SMPL.d
. 75 As(V)
%MM S E:aﬁﬁssms'x +0.000000E+000
125p65 S
AB Asll i
= 2783 (4107
Ua 1 1080824 (1115433 MMAL
6.574 —
138511 AsV)
10,520 H
162020 2
]
0.5
{:I PRI ST TP TP PR S— i o .o TP mme PR ]
40 8o 120 N | | |
i 02 04 05
RT{min) Concfug/)
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As: Species In
Apple Juice

Chromatograms for 6
different commercially
available apple juices
(As(Il) and As(V)
highlighted).

All chromatograms
shown on an intensity
scale of 20,000
counts

Samples diluted 2x
with deionized water
prior to analysis

As species varied
between samples, but
all levels low (<1.5ppb
each species in
undiluted juice)

The Mea of Confidence

Full Time Range EIC(75) : 011SMPL.d

Apple Juice 1

Full Time Range EIC(75) : 014SMPL.d

Apple Juice 4

x104] x104]
1.54 154
 cummmn
as i
z 1 H 1 4.128 MMAA AstV)
3 s} 3 13691 6,554 10792
4138 176581 28128
22991
—_—
054 280V 054
DA 10429 s
L ) 79474 I 1
AB 010 AB 2247
2638 2789
3504‘/ 211
0 o4
o 80 —J 1o (Lo J 80 — i
RT{min) RT(min)
Full Time Range EIC(75] : 012SMPLd Full Time Range EIC(75) : 0T7SMPLd
. .
Apple Juice 2 Apple Juice 5
154 1.5 —
sl
4188
142939
1 H 1
[&]
MMAA
] | 8574 )
05 p— 05 ok 9350 Bri)
AB ppss(llD As(V) e 321,4 86599
29093 o 128 10.853 2769
3836 23h630 7133 17
04 : ; . 04 ! 7 :
(o) g0 & (o 2 —Jdo
RT(min) RT{min)
Full Time Range EIC(75) : D135MPL.d Full Time Range EIC(75) - D18SMPL4d
. .
Apple Juice 3 Apple Juice 6
154 154
e
8 15004 g " 25633
—_—
As(\V)
10,711 0.5 i
92624 orfes
4B 2503 ( As(v))
2758 10843
3907 8309
; ; 0l ! : .
20 —/ 120 e 20 | —
RT(min) RT(min)
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As Species Stability [Sion and robﬂstness)

Overlaid chromatograms for 7 separate injections of Apple Juice 1 spiked with 0.5ppb

each As species
Full Time Range EIC(75) : 0235MPL.d

<104 | I 0235MPL .0

Il 0255MPL g
Il 0275MPLd
I 0225MPL d
1 5| I 029SMPLd
I 020SMPL g
I 0215MPLd
E " '
As(\)
s g
6.493
05 126991
EI' T T
8.0 — 120
RT{min)

The Mea of Confidence
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Quantitative Wfs Species in Apple Juice
by-single gua P-MS

| ] A [ bmAaA [ [ mmAA [ ]
Sl ellznNENglEl Dilution Conc. [ug/l ] Conc. [ug/l ] Conc. [ ug/l ] Conc. [ ug/l] Conc. [ ug/l ]
Apple Juice 1 2 0.036 0.163 0.717 ND 0.492

pple Juice 2 2 0.026 0.019 0.04 ND 0.044
pple Juice 3 2 0.020 0.230 0.874 1.371 0.573
pple Juice 4 2 0.039 0.179 0.982 1.266 1.479
pple Juice 5 2 0.043 0.180 1.243 0.678 0.536
pple Juice 6 2 0.036 0.203 1.086 ND 0.051

All individual species results less than 1.5ppb in the undiluted juice samples. Total
inorganic As (sum of As(lll) and As(VI) less than 2.5ppb in all samples

The Mea of Confidence
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Precision for Ws In Apple Juicé

Stability data (n=7) for spiked apple juice. RT and concentration results

RT stability around 0.2 to 0.3%RSD
Concentration stability ~1%RSD

~ AB DMAA  Asl)  MMAA  As(v)
Sample Nameél RT Conc.[ug/l] RT Conc.[ug/l] RT Conc.[ug/l] RT Conc.[ug/l] RT Conc. [ug/l]
Spike50"1 2.758 0944 3.604 1.010 4.178 1675 6.493 0916 10.812 1.213
Spike502 1 2.769 0935 3.614 1.015 4.178 1677 6.493 0.911 10.802 1.209
Spike503"2.769 0939 3.614 1.004 4.178 1655 6.503 0.903 10.762 1.207
Spike504 " 2.758 0936 3.614 0.999 4.168 1.646 6.503 0.921 10.762 1.194
SpikeéB50"5 " 2.758 0.955 3.614 1.009 4.178 1.635 6.473 0.923 10.762 1.176
Spike50-6 " 2.748 0925 3.634 0.996 4.158 1.650 6.473 0.901 10.762 1.230

648 6.463 0.9
RSN 0265 1.149 0.263 0.851 0.189 0.936 0.247 0.927 0.199 1.387 |

The Mea of Confidence
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Preliminary Conclusiefr= not too bad
Can-this be imp‘(ved using ICP-QQQ?

Fast — the entire separation was complete in under 12 min, and
sample to sample is about 14 min.

linearity — the MS detector shows excellent linearity across the
analytical range

Specificity — the common non-toxic arsenic did not overlap with
the species desired to be determined and the interfering peak
from ArCl is also chromatographically separated.

Simplicity — the existing method used for As was modified to be
tolerant of the changed matrix (apple juice) and was seen to be
a very flexoble method.

‘7%~ Agilent Technologies



Reminder Why >90%ef Quadrupole ICP-MS Have
Collision/Reaction Cell — Interference Removal
Arsenic (mass 75) 1ppb Standard — No Gas Mode

Tune Mode = No Gas: 001SMPL.d

x105]

As can be measured
accurately in simple
Background samples_ using

peaks from Ar,* conventional ICP-QMS
However, Food, Whole
Blood, Tissue, or Urine
samples are complex
matrices

CPS
)

As (1ppb)

The Mea of Confidence
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As MeasuredaWn/Cl-Matrix Is Overlapped
by-ArCl Poly Ic Interference

1ppb As in 5% HCI

Overlaid Data

x105 |l oo1sMPLd
M co3sMPL.d

In conventional non-
cell ICP-MS, As is
affected by polyatomic
interferences in Cl-
matrix (ArCl at m/z 75)

CPS
o

As (1ppb)

The Mea of Confidence
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AN\ - \

As Measured at m/z In Cl & Ca-Matrix is
Overlapped rCl/CaCl Polyatomic Interferences
1ppb As in 5% HCI, 1ppb As in 5% HCI + 100ppm Ca

Qverlaid Data
x10 5| oo1smPL.d

M co3smPL.d
M 0o4sMPL.d

CacCl In conventional non-
/ cell ICP-MS, As is
affected by polyatomic
interferences in Cl-

and Ca-matrix (ArCl
and CaCl at m/z 75)

CPS
o

As (1ppb) < __ArCl

The Meajsure| of Confidence R . .
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\ _ \
As -Measured at m/z 'In Ca/Cl-Matrix = He Mode

Removes Ar aCl Polyatomic Interferences

1ppb As in 5% HCI, 1ppb As in 5% HCI + 100ppm Ca - all interferences
removed — Problem solved...

Overlaid Data

x10 4] oo1sMPL.d
M 003sMmPL.d
M o0o4smPL.d

He mode removes CI-
and Ca-based
polyatomic
interferences, giving
reliable and consistent
results in variable
matrices

1.51

CPS

As (1ppb) in:
As (1ppb) 5% HCI

5% HCI + 100ppm Ca |

The Mea of Confidence
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However,... HWn/’t Remove ALL Possible
Interferences

1ppb As + 1ppm Nd/Sm in He Mode — Nd & Sm form 2+ ions. Isotopes
at mass 150 appear at 75 (half true mass) 2+ interferences not removed

Overlaid Data

x10 4 | 001SMPL

d
M 0o3smPLLd \
M oo4sMPLd
M o11smPLLd

"W/ /

2

Collision mode with KED
removes polyatomic
interferences, but is not
effective against doubly-
charged interferences

1.51

The Mea of Confidence
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Conventional ICP- (ﬁl Use Reaction Mode to
Avoid-2+ Inte ences on °As

“As* + O, <cell gas> > 91AsO*
40Ar3SCl*, 490Ca3>Cl*, Sm**, Nd** + O, = no (or very slow) reaction

Reaction 40Ar35C|+, 40Ca3eCl,
925 (02) 1(7) N;*/Sm**
40Ar35C|

40C335C|, f \'\. f'r "’-. J'r ]
e — @3 _b_,_s_}_) .
75As | ]

SAs = TASO*

Analyte and As* reacts with Quad set to AsO* product
interfering ions O, cell gas to lon mass (m/z 91) — rejects
enter reaction form AsO* original 4°Ar35Cl+, 40Ar35Cl*,
cell product ion Nd**/Sm** interfering ions

The Mea of Confidence
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O, Reaction Meci?yu/eoﬁentional ICP-QMS -
(8800-1n single-quad mode)

As*is converted to AsO* and moved to mass 91 — avoids interferences
1ppb As, + 5% HCI + 100ppm Ca, + 1ppm Nd/Sm

Overlaid Data

x104 |l 001SMPL.d

M 003sMPL d
M 004SMPL.d
MotisMPLd
O, cell gas reaction
“ mode in Single-Quad
mode gives consistent
Trace Sr contamination results for As in varied
from 100ppm Ca matrices including
As (as AsO") 1ppm Nd/Sm
5 (1ppb)
As (1ppb) in:
g —— 5% HCI
5% HCI + 100ppm Ca
1ppm Nd/Sm

The Mea of Confidence
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S0 ICP-QMS RWMﬁe Solves the Problem?

Not Quite!
ICP-QMS with O, cell gas avoids 4°Ar3>Cl* 40Ca3*Cl* and Nd**/Sm™**

overlap on As*, but AsO* product ion at m/z 91 can be overlapped

. 40 35 +
Reaction Ar>ClT,
Nd*t/Sm**

gas (0O,) f_‘})
40A35C] -
Nd*/Sm** )LJ
75AS - [ J(\L 'II'.-\'I. J'IIJ\' glAso+
917+ _3 917+
[

SAs = TASO*

Analyte and As™ reacts with O, cell Quad set to AsO* product ion

interfering ions gas to form AsO* mass (m/z 91) — rejects

enter reaction product ion. Not all Zr* original 4°Ar35Cl+, 40Ar35Cl*,

cell reacts to form ZrO* Nd*/Sm** interfering ions but
(some Zr* remains) cannot remove °1Zr*

Conventional Quadrupole ICP-MS cannot reject on-mass interferences that
overlap cell-formed analyte reaction product ions

The Mea of Confidence
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Product lon Overla iﬁConventionél ICP-QMS
O, Mass-ShiftMﬁegS)w

As*is converted to AsO* and measured at mass 91 — overlap from °1Zr*
1ppb As, + 5% HCI, + 5% HCI + 100ppm Ca, + 1ppm Nd/Sm, +0.5ppm Zr
x104 | 001SMPLd A\ N

=0038MPL.d N N /
004SMPL d )
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The solution: ICP-MS/MS Mass-Shift with O, Cell
Gas

Same reaction with O, cell gas is also used on 8800 ICP-MS/MS:
SAs* + O, <cell gas> = 9AsO*
40Ar3SCl*, 40Ca3>Cl*, Sm**, Nd** + O, = no reaction

BUT Q1 of 8800 rejects %1Zr* ions that would overlap AsO* at mass 91

Reaction 2OAr35CI*, 40CassClY,

- Nd**/Sm**
985 (0) ) /\
40Ar35C|+ 40Ca35C|
M

Nd**/Sm**
75A+ : M 75A5160*

ngr ——-

v SAS > 91ASO+

912r+

Q1 setto m/z 75, so As* reacts with O, cell gas Q2 setto m/z 91, AsO*
rejects all ions except m/z  to form AsO* product ion. product ion mass — rejects
75.9Zr at mass 91 is 4OAr35CI*, 4Ca3sCl*, original on-mass

rejected Nd**/Sm** don’t react and interferences

stay at m/z 75
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ICP-MS/MS O, Mass: ift Mode for As = Consistent
Results in Any-Matrix

Same matrices as before — ALL overlaps are removed by MS/MS
lppb As, + 5% HCI + 100ppm Ca, + 1ppm Nd/Sm, +0.5ppm Zr
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As Species Sew/wﬁh/ 8800 ICP-QQQ

Comparison of 0.5ppb As species standard with 8800 (left) and 7700x (right) —same
intensity scale. Sensitivity ~ 2x higher with 8800 — significant improvement in S/N
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8800 ICP-QOQO0 —As _Species at Low-Levels

Full Time Range EIC(75) : 007CALS.d

Overlaid chromatograms

«104 I 007CALSd

M 021CALSd and Stab|l|ty data (n:3) for

Il 023CALSd

0.1ppb standard repeated
start, middle and end of
sequence (7 hours total)

Count

RT %RSD: 0.2% to 0.6%
Conc %RSD: 2.5% to 4%

40 20 120
RT(min)
] 75 AB 75 DMAA 75 As(lll 75 MMAA 75 As(V
Conc. Conc. Conc. Conc. Conc.
- RT [ug/] Area RT [ug/] Area RT [ug/] Area RT [ug/] Area RT [ug/] Area

OFTJ2.803 0.097 45568 3.592 0.098 55186 4.128 0.096 51251 6.576 0.100 61409 10.350 0.103 70294
0T 2.813 0.093 43686 3.602 0.093 52340 4.118 0.090 47972 6.546 0.098 59949 10.299 0.101 69028
OETYe82.782 0.100 47263 3.592 0.100 56301 4.108 0.097 51792 6.495 0.105 64045 10.309 0.106 72305
0.57 363 393 016 3.72 3.74 024 401 411 063 357 336 026 244 234
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As Speciation-in Apple-duice by ICP-QQQ
LOD:-~2x betterand absolutely no interferences

Tabls 2. 32 54N detection limits for arsenobetaine (AB), dimethylarsinic acid (DMA], As(l) {arsenite], monomethylarsonic acid (MMA]), and As{V) (arsenata).
* Arzenobetaing (AB) elutes in the void volume and cannot be reliably quantified in the presence of some other co-eluting spacies.

Compound AT {min}) Height Arsa Mois= 5N Loo 1ng,.-“m Moiss type

AB® 2023 19584 240524 153 127.949 11.72 Peak-to-peak

DA 3.602 mny 277103 153 144.54 1038 Feak-to-peak

Aa(lly 4.128 lanzz 265346 153 11778 12.74 Feak-to-peak

MM .56 14421 299363 153 .24 15.92 Peak-to-peak

Aa) 1043 10265 20325 153 G7.08 1236 Peak-to-peak
N/
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Conclusions >

L C-ICP-QMS is a simple, robust, sensitive technique for
determining toxic arsenic species in foods and beverages

*Single quad ICP-MS using either He mode or O, reaction mode
can be used effectively, but some risk of residual interferences
remains

L C-ICP-QQQ is just as simple and reliable as LC-ICP-QMS but
has the added advantage of even lower LOD, and higher
confidence that no unknown interferences are present.
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Thank vou

Any questions?




