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ICP-MS jako detektor ve speciacni analyze
» Speciacni analyza
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» Stanoveni organocinovych slou¢enin metodou GC — ICP-MS

» Stanoveni selenoprotein® v krysim krevnim séru na HPLC — ICP-QQQ
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ICP-MS jako detektor ve speciacni analyze

Chemicka specie — specificka forma prvku definovana izotopickym slozenim,
elektronovym nebo oxidacnim stavem a nebo komplexovou Ci molekulovou strukturou

Speciacni analyza — analyticka aktivita spocCivajici v identifikovani a nebo mereni
mnozstvi jedné nebo vice individualnich chemickych specii ve vzorku

IUPAC Guidelines for Terms Related to Speciation of Trace Elements, Pure Appl. Chem., 72/8 (2000) 1453-1470.
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ICP-MS jako detektor ve speciacni analyze

Chemicka specie — specificka forma prvku definovana izotopickym slozenim,
elektronovym nebo oxidacnim stavem a nebo komplexovou Ci molekulovou strukturou

Specie se lisi: chemickym slozenim
chemickymi viastnostmi
chovanim v organismu
ucCinky na organismus

> toxicitou
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ICP-MS jako detektor ve speciacni analyze

Prvkova speciacni analyza

derivatizace, extrakce, komplexace, odstranéni

Uprava vzorku .y . o
P matricnich komponent, generovani hydridu...

separace specii online - HPLC, GC, CE...; offline

detekce specii AAS, AFS, chemosensory, ICP-MS

rychlost, citlivost, selektivita, presnost, spravnost, robustnost




ICP-MS jako detektor ve speciacni analyze

GC-ICP-MS interface HPLC-ICP-MS connection kit CE-ICP-MS capillary LC
G3158D
G1833-65200 connection kit G3680A

¥ h Knurled Screw : _
< -~ s R Sample line connector block
v . & 4 Cor

(Standard ICP-MS part)

Injector




ICP-MS MassHunter 5.1 s chromatografickou nastavbou
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ICP-MS MassHunter 5.1 s chromatografickou nastavbou
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Stanoveni organocinovych slouc¢enin metodou GC — ICP-MS

mono- a di-substituované organocinové slouceniny
zmékcovadla a stabilizatory PVC (obaly, potrubi...
tri-substituované organocinoveé slouceniny

biocidni pripravky, ochrana konstrukci pred rasami a mlzi =
antifouling

biologicky aktivni, hormonalné aktivni [atky
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Trimethyltin chloride  Triethyltin clfloride . 1 :
Triprogpyltin chloride

Sn.
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Triphenyltin chloride

TPhT

Ultrasensitive High
Throughput Elemental
Speciation Analysis
using GC-ICP-MS
Eckard Jantzen, Jasmin Mingo,
Jiirgen Kuballa, Sabrina Sievers

R&D Department GALAB Laboratories,
Hamburg, Germany
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Despite this range, we
developing new methods on behall
of our clients 1o ensure the quality
and safety of their products.

Speciation of organetin compounds
Organometallic specics may occur

[1]. Organometallic compounds are
often more bioavailable and toxic
than inorganic_compounds of the
same clement. This is especially true

organotin compounds (OTCs), such
as tributyitin (TET) and triphenyltin
(TPHT). Trisubstituted OTCs are
extensively used as biocides in
agrochemical

PVC stabilizers in packagi
coating materials, foils, and various
types of piping [2]. Both TET and
TPHT are wellknown endocrine
disruptors that have contaminated

ultrasensitive high _throughput
elemental speciation _analysis
(UHTESA) is now possible using
GCICP-MS with a suitable sample
preparation technique [5]

Experimental

Reagents and samples

Analytical grade reagents were
ight. from Merck, Germany, and

were used without Rarther purification.

Single compound and mixed organc-

tin standards were obtained from
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tetracthylborate. was from Synthese

Nord, Germany.
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Stanoveni organocinovych slouc¢enin metodou GC — ICP-MS

pitna voda, povrchova voda, sediment, rybi
maso (treska), PVC hracka

priprava vzork(

alkylace NaBEt4

4

extrakce do hexanu

He carrier + Sample Transfer line

Ar make-up gas

L

\Sulfinert®liner ’\J ICP torch

\ |

Injector

— Tl_‘:._
Agilent 7700 ICP-MS

" Heater/sensor lines
(from GC power supply)

Stainless steel tubing
[ (Argon pre-heat)

|__— Capillary GC column

Agilent 7890 GC

GC 7890 ICP-MS 7900

column DB-5ms Ultralnert cones (sampling + skimmer) Pt
carrier gas He carrier gas (I/min) 0.95
carrier flow rate (ml / min) 19.6 plasma gas (I/min) 15.00
injection volume (ul) 1 sampling depth (mm) 7.0
inlet temp (°C) 280 RF (W) 1100
start temp (°C) 50 ORS” He gas flow (ml/min) 4.0
heating rate (°C /min) 40 mass 118
max temp (°C) 320 integration time per point (s) 0.1
hold time (min) 3

(A HPST



Stanoveni organocinovych slouc¢enin metodou GC — ICP-MS

Full Time Range TIC : 007SMPL_GALAB GC Data.D
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Stanoveni organocinovych slouc¢enin metodou GC — ICP-MS
TBT LOD (30 SD 10 blankd) = 2 pg/I

LOQ (100 SD 10 blankd) = 7 pg/I

TBT - 10 Levels, 10 Levels Used, 10 Points, 10 Points Used, 0 QCs
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kalibracni krivka TBT, 0 — 100 ng/|



Stanoveni organocinovych slouc¢enin metodou GC — ICP-MS

2013/39/EU TBT surface water annual average < 0.2 ng/I
0TC RT, min Sample and concentration

Drinking Surface Sediment, Fish, pg/kg | PVC toy,

water, ng/L | water, ng/L | pg/kg ug/kg
Monobutyltin (MBT) 5.13 0.07 1.66 4.1 0.35 14.01
Dibutyltin (DBT) 5.71 0.06 0.75 4.8 0.71 55.04
Monophenyltin (MPT) | 6.03 <0.01 0.16 <0.1 <0.01 <1
Tributyltin (TBT) 6.22 <0.01 1.05 9.38 0.05 3.16
Monooctyltin (MOT) 6.49 0.01 0.15 1.64 0.04 <1
Tetrabutyltin (TTBT) 6.53 <0.01 <0.01 <0.1 <0.01 <1
Dioctyltin (DOT) 1.4 <0.01 0.015 3.88 0.01 <1
Triphenyltin (TPhT) 8.31 <0.01 0.07 <0.1 0.07 <1
Tricyclohexyltin (TcHT) | 8.35 <0.01 <0.01 <0.1 <0.01 <1

vysledky stanoveni OTC v rtiznych matricich (po prepoctu zredovaciho faktoru z extrakce)

CUHpsT



Stanoveni organocinovych slouc¢enin metodou GC — ICP-MS

GC 7890 + ICP-MS 7900

presna, robustni, opakovatelna, vysoce citlivda metoda stanoveni OTC

rychld — 10 OTCs < 10 minut

splnuje 2013/39/EU (0.2 ng/I) pro monitoring obsahu OTC v povrchovych vodach

J N § K

vhodna pro Sirokou Skalu matric
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Stanoveni selenoproteinti v krysim krevnim séru na HPLC — ICP-QQQ

Selen dllezity biogenni prvek

v télnim prostredi v esencialnich aminokyselinach

selenocystein O selenomethionin NH,
HsC OH
HSe/ﬁ)j\OH 3 \Se/\)W
NH, 0

Extracellular glutathion peroxidasa (eGPx)

Selenoprotein P (SelP)

Albumin protein krevni plazmy (60% bilkovin)
transport MK, mineral(

udrzuje v téle stalé vnitrni prostredi




Stanoveni selenoproteinti v krysim krevnim séru na HPLC — ICP-QQQ

Se — zatizen znacnymi spektralnimi interferencemi

mass | abundance (%) interferrence
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Stanoveni selenoproteinti v krysim krevnim séru na HPLC -

ICP-QQQ
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Stanoveni selenoproteinti v krysim krevnim séru na HPLC - ICP-QQQ
Pfiprava vzorku:
krysy Wistar, samecci 5 tydn(, Specific Patogen Free

odbér krve, centrifugace 1600 x g 10 minut

HPLC separation

sample loop (ul) |200
guard column 7.5mm ID x 75mm Showa Denko
column MM gel column 7.5mm ID x 300mm, GS-520HQ

MF 50mmol/I Tris-HCl, pH 7.4, 0.6 ml/min

CAHPsT



Stanoveni selenoproteinti v krysim krevnim séru na HPLC — ICP-QQQ

Plasma setting
RF power (W)
Nebulizer type
Nebulizer gas flow (L/min)
Make-up gas flow (L/min)

Plasma gas flow (L/min)

Reaction/Collision cell
D, gas flow (mL/min)

0, gas flow (mL/min)

Data acquisition

m/z monitored
™M

Agilent 7500ce
ICP-QMS

1450
Babington
1.15

0.11

15.0

3.0

76 to 84

Agilent 8800
ICP-Q00Q

1550
MicroMist
0.90
0.25
14.0

0.3

94 shifted from 78
96 shifted from 80
98 shifted from 82
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Stanoveni selenoproteinti v krysim krevnim séru na HPLC — ICP-QQQ

Intensity (cps)
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Stanoveni selenoproteinti v krysim krevnim séru na HPLC - ICP-QQQ

Relative intensity (cps per

natural abundance
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Stanoveni selenoproteinti v krysim krevnim séru na HPLC - ICP-QQQ

dobra separace dvou hlavnich selenoproteint primo z krevniho séra na HPLC

porovnani ICP-QMS a ICP-QQQ.?

ICP-QQQ

v

NIBANEAN

presnéjsi a spravnéjsi vysledky
ucinné odstranéni matricovych i spektralnich interferenci
vyrazné lepsi odstup Signdl / Sum

vyrazneé lepsi LOD a LOQ
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ICP-MS jako detektor ve speciacni analyze
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