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Agilent GC/MS trojité kvadrupdly A

7000E GC/TQ 7010D GC/TQ
Rutinni vykonny systém Ultra stopova analyza
I Trusted
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Agilent 7010D GC/MS trojity kvadrupol At

‘o Hardware

lontovy zdroj HES 2.0
Excelentni citlivost a vysoka odolnost zatézi

matrici
‘= Pristrojova inteligence
- M Chytré alerty, upozornéni na udrzby, SWARM
ladéni, inteligentni GC
” MassHunter 13 i

T MRM optimizer, vylepsené RTL, Compliance = -
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High efficiency source (HES)

Orthogonalni iontovy zdroj Axialni design
(Agilent Stainless Steel, Extractor, Hydrolnert) (Agilent HES)

Filament

Elektrony

Filament

lontovy tok do MS

Magnetickeé pole
lontovy tok do MS

HES iontovy zdroj: 10x vyssi signal analytu
= NizSi meze detekce
= NizSi mnozstvi vzorku = méné udrzby
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High efficiency source (HES)

Orthogonalni iontovy zdroj Axialni design
(Agilent Stainless Steel, Extractor, Hydrolnert) (Agilent HES)

Filament

Elektrony

Magnetickeé pole

Velmi malo iontli nosného plynu vstupuje Vysokoenergetické ionty nosného plynu
do kvadrupdlu vstupuji do kvadrupdlu
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Nova generace iontoveho zdroje HES 2.0 At

lon landing pattern as observed experimentally
Bez RF ‘

lont analytu N\« 1 @
lont nosného plynu

H +’ H + :
(He”, 1, )\\j @ RF voltage (-) o

The ion burn can be easily cleaned with standard method

Nove integrovana cocka v iontovém zdroji odklani malé ionty mimo osu — Pod patentem US
minimalizace dopadu do kvadrupolu



Agilent 7010D Instrument Detection Limit (IDL) Altium

O

NizSi chemicky
Sum = lepSi LOQ

7010D

Parameter

El MRM IDL

Value

Parameter Value

0.5 fg or less octafluoronaphthalene (OFN)

Statistically derived at 99% confidence level from the area
nrecision of einht cecuential splitless injections® of 1 pL,
2 fg/pL OFN standard.

MS/MS transition of m/z 272 - 222

100 msec dwell time

0.3 fg or less octafluoronaphthalene (OFN)

Statistically derived at 99% confidence level from the

are b tial splitless injections* of
EI MRM IDL 1 ul§ 1 fg/uL OFN standard.

MS/MS transition of m/z 272 - 222

100 msec dwell time

All tests were carried out on a 30 m = 0.25 mm, 0.25 pm column,

*|DL specification is only demonstrated if an autosampler is part of the installed

system. If an autosampler is not present, the El MRM S/N specification

is performed.

All tests were carried out on a 30 m = 0.25 mm, 0.25 pm column.

*|DL specification is only demonstrated if an autosampler is part of the installed
system. If an autosampler is not present, the El MRM S/N specification

is performed.
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Dukaz misto slibu:

GC/MS/MS 7010D analyza
pesticidu v obtizné matrici
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Metoda pro 246 pesticidu v cerném caji Al

= QuEChERs extrakce z 2 g Caje, precisteni extraktu, celkem 5 x redeéni

= GCsystém s vyuzitim technologii mid-column backflush a MMI cold splitless
nastrik

= GC/QQQ MS Agilent 7000D s HES 2.0 iontovym zdrojem

= Sbér dat vdynamickém MRM (dMRM) rezimu — celkem 749 MRM prechodq,
az 64 konkurencnich prechodu

= Retention time locking (RTL) béhem sbéru dat

= Vyuziti MRM databaze Agilent MassHunter Pesticides and Environmental
Pollutants 4.0 s retencnimi Casy

= Validace metody dle SANTE 11312/2021 guideline
= Testovani dlouhodobé stability systému > 800 nastrikli matri¢nich vzorkd



Priprava vzorku QUEChERs A

s precisténim na Captiva EMR GPD

Sample extraction
§ — Dry sample hydration ol g P
= ®)  and equilibration - 4 =
T — Addition of extraction
! solvent v !
2gof i i i
Agilent Mechanical Centrifuge Crude extract
black tea QUEChERs EN shaker

extraction kit

Sample cleanup

— Premixing with
2% acidic buffer
- — Loading 2.5 to -
3 mL on cartridge
Black tea extract on Sample eluent Sample analysis
Agilent Captiva drying with MgSO, on the Agilent

EMR-GPD 7010D GC/TQ




Priprava vzorku
Precisténi vzorku pomoci Captiva EMR-GPD*

Chromatogram pozadi ve skenu (full MS)
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Black tea extract | !] Black tea extract
- after cleanup
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Konfigurace GC
Mid-column backflush

Liquid
Injector

O

: — Altium

PSD

B[ale[ M

=

Purged Ultimate Union

Multimode
inlet (helium)

’

Agilent 7010D TQ MS

Agilent HP-5ms UI,
15m=x0.25 mm,
0.25 pm

Agilent 8890 GC

Agilent HP-5ms Ul,
15mx0.25 mm,
0.25 pm



Mid-column backflush

Moznost zkraceni metody a eliminace carryover

Ittook an additional 20 minutes with the columns

M w\\‘) L)/ALL‘ heated to 310 "C to remove these high boilers

Run stopped at 20 minutes

M{WMJ\MJ L}L\L\—JL /_J# and backflushed for 1.5 minutes

The following blank has no carryover peaks

Siloxanes from the septum /

I R

Run stopped at 20 minutes,

WM \LULL‘LW‘/% : baCkﬂushingJ R

The following blank has carryover peaks
,.__,_,.,.J'-._,- f LS.

&

Siloxanes from the septum V,/-’L/—/
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Vysledky validace: LOQ, linearita

+EI MRM CID@10.0 (175.0 -> 111.0) 18_RSD_0-01ppb_247 in tea-8.D S
23] K Chlorfenson
0 /| RSD=9%

o] /1 0.01 ppb

DDE-o,p’
RSD=5%
0.01 ppb

x10 3

2.8+

2.6
2.4

2.2
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0.3

+El MRM CID@40.0 (251.0 -> 111.0) 18_RSD_0-01ppb_247 in tea-8.D S
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Counts vs. Acquisition Time (min)

Chlorfenson

Chlorfenson - 13 Levels, 13 Levels Used, 13 Points, 13 Points Us ..

$ x108]y =103879.642468 * x +3894.601308 2 x107]
2 R*2 =0.99936894 @
2 14 R =0.99990218 g 8
3 Type:Linear, Origin:Ignore, Weight:1/x 3
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+EI MRM CID@15.0 (358.7 -> 302.8) 18_RSD_0-01ppb_247 i.

Bromophos ethyl
RSD=8%
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DDE-p,p' - 13 Levels, 13 Levels Used, 13 Points, 13 Points Used,
x107 | y =62964.732203 * x +6196.477029
R"2 = 0.99949744
64 R =0.99993069
5.5 Type:Linear, Origin:ignore, Weight:1/x
54
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44
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y =83323.889419 * x +6145.523095
R*2 = 0.99949459

R =0.99992324

Type:Linear, Origin:lgnore, Weight:1/x
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RSE=6.4 RSE=6.8
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Chloropropylate

Chloropropylate - 13 Levels, 13 Levels Used, 13 Points, 13 Points ...
x107 | y =72085.499690 * x +3773.703370
R"2 =0.99957751

R =0.99991508

6.54 Type:Linear, Origin:ignore, Weight: 1/x

Responses

RSE=7.2

0.01-1,000 ppb

T T T
600 800 1000
Concentration (ng/ml)

o
N
o
s]
o
(=3
o

1.1 112 1.3

Counts vs. Acquisition Time (min)

Bromophos ethyl

Bromophos-ethyl - 13 Levels, 13 Levels Used, 13 Points, 13 Point.
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Vysledky validace: LOQ, linearita

Aldrin - 13 Levels, 12 Levels Used, 13 Points, 12 Points Used, O ...

x10 3 |+EI EIC MRM (255.0, 254.9 -> 220.0) 21_RSD_0-5ppb_247 in tea-8.D S..
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.. Dieldrin
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Type:Linear, Origin:lgnore, Weight:1/x
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+EI MRM CID@5.0 (252.9 -> 174.0) 21_RSD_0-5ppb_247 in tea-8.D Sm

N Deltamethril
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Deltamethrin - 13 Levels, 10 Levels Used, 13 Points, 10 Points Us ..
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Vysledky validace: LOQ, linearita At

Histogram LOQ 246 pesticidu Captan a folpet
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Dlouhodoba stabilita: 800 nastriku

Podminky experimentu:

= Extrakt ¢aje s pridavkem pesticidu na drovni 2 ppb

= Kazdych 100 nastrikli vymeéna lineru a septa (< 4 min)
= Kazdych 500 nastriku ufiznuti 5 cm kolony (5-10 min)
"= Po 600 nastricich vymeéna strikacky (5 min)

= Zadné ¢isténi GC Inletu nebo MS detektoru

@

Altium
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Dlouhodoba stabilita: 800 nastriku Altum

2 ppb pesticidy v cerném caji
Plochy normalizované na vnitrni standard (parathion-d10) a na primérnou odezvu kazdého analytu
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Application Note

Food

Authors

Anastasia & Andrianova and
Limian Zhao
Agilent Technolegies, Inc.

- Agilent

Trusted Answers

Brewing Excellence: Quantitating
Over 200 Pesticides in Black Tea with
Steady Performance and Maximized
Uptime by GC/MS/MS

Abstract

This application note presents results for the sensitive and robust quantitation of
246 pesticides in black tea extract with the Agilent 7010D Triple Quadrupole Mass
Spectrometer (GC/TQ) featuring a second-generation High Efficiency Source 2.0
(HES 2.0, that addresses the challenges posed by residual pesticide analysis in
complex matrices. By optimizing sample preparation and using state-cf-the-art
GC/MS hardware, including ion source technology and mideolumn backflushing,
excellent calibration performance and sensitivity at low-ppb levels were achisved.
The method demaonstrated exceptional ruggedness and robustness over

800 consecutive injections of a black tea extract spiked with pesticides at 2 ppb, with
high precision and low RSDs, ensuring prolonged instrument uptime and maximum
throughput. The demonstrated limits of quantitation (LOQs) were as low as 0.01 ppb
for over a third of evaluated compounds, and the calibration range spanned up to
five orders of magnitude while meeting SANTE 11312/2021 guidelines.

This application note highlights intelligent GC/TO features, such as early
maintenance feedback and an instrument health status dashboard, maintaining
confidence in the results for a high-throughput analysis. The updated data
acquisition platform provides enhanced user experience, including & new
implementation of the retention time locking functionality.

ion Note

Author

Brooke C. Reaser
Agilent Technohagies, Inc

Agilent

Tnsiad Snswars

Enhanced Longevity and
Revolutionized Robustness for the
Sensitive Detection of 190 Pesticides
over 800 Injections

Abstract

Multiresidue pesticide analysis has become one of the most difficult but important
analytical challenges for those using gas chromatography and mass spectrometry
The Agilent 2890 gas chromatograph (GC) coupled with the Agilent 7010 triple
guadrupole mass spectrometer (GC/TQ) with a high efficiency source 2.0 (HES 2.0)
upgrade is an analytically accurate, robust, and reproducible instrement for
multiresidue pesticide analysis of complex samples. The analysis of 190 pesticides
in & spinach extract was conducted using an Agilent QUEChERS extraction kit across
800 imjections. Only GC inlet maintenance was required aver the duration of the
injections. The instrurment configuration that enabled robust performance included
a multimode inlet, a mid-column backflushing configuration, and the HES 2.0

ko degradation of the analytical method, sensitivity, or instrument performance
ocoumed, allowing for the high-throughput, accurate, robust, and sensitive detection
of pesticides in spinach.
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Pristrojova inteligence



Pristrojova inteligence

= Vcasné upozornéni na udrzby a chytra upozornéni

Monitoruje ,,zdravi“ GC/MS pfistroje a e-mailem zasild upozornéni na nutnou udrzbu a

zastaveni chodu pristroje

A

<

Altium

ﬂ Instrument Contro

Instrument StEms:

| ] Sample Name: 2ppb_247 intea

Aun Status:
E D=ta File:

Rﬂﬂd‘f 00-600_long Zppb_247 intea-2.0

0.00

Post-Run Tipne: L.50

®)

S¢ 87 Early Maintenance
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i
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Pristrojova inteligence

= SWARM autotune

= Leak check v realném case

" Novy RT locking

20

15

10

oy Retention Time Lock

Method

Method is locked to compound 1,1"-Biphenyl, 4-chloro- at R (min) 6.200 with fiow rate (mi/min) 1.030 for instrument BenchPSE front inlet

Tabular © EICPlots

Calibration Data Files (Scan) Retention Time Calibration
Compound | 1 P lons (m/3) |1
(ome per in)
Flow {ml/min) ~ Data File Path 2
08 D: pleARTL_27-Feb4_124600-Manual/RTLOCKd | Data File | Flow (mi/min) | RT (min) | Deviation (sec) | Peak Height
09 /BenchPSE/RTLData/SampleA-RTL_27-Feb24_124600-Manual/RTLOCK2 d
RTLOCK1d 08 6417 1155 10454468
1 D RTL_27-Feb24_124600-Manual/RTLOCK3.d
11 /BenchPSE/RTLData/SampleA-RTL_27-Feb24_124600-Manual/RTiOCKad | FTHOCK2d 09 3K 25l BIENAINSE
12 D RTL 27-Feb24_124600-Manual/RTIOCKS d | RTLOCK3d 1 6225 000 14335785
RTLOCKAD 1 6146 476 15765750
Total lon Chromatograms  Show 4 Identify Compounds..| | RTLOCKSd 12 6072 917 16986647
105 Flow=080
154
10
05 Calibration Curve: R =7.895e-1AA - 1102¢7 A + 3.901e1
|
s & 45 5 55 & 65 7 75 & 85 § o5 s
X105 | Flow=030 1,1"Biphenyl, 4-chloro-
125
104 12
115
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105 | Flow=100 =
201 Eis
E
10 ¥ 1
1T T 77— | 5035
s & 45 5 55 & 65 7 75 & &5 8 os | ©
1057 Flow=110 0o
20
035
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08
S5 4 45 5 55 6 65 7 15 8 85 5 95 075
x10:] Flow=120
07
204
602 604 £05 608 61 612 618 615 615
104
35 & 45 5 55 6 65 7 75 & 85 $ 95 fEs Rilimic Lock Flow (mi/min) | .0

Coefficient: 0999991

621 524 626 628 63 63) 534 635 638 64 642 644

Acquisition Time (min)

646
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Altium



Pristrojova inteligence

= Optimizer MRM prechod

v
v
v

PIna automatizace
Zabudovany primo v akvizici

Splnuje pozadavky na
,compliance”

Jednoduchy transfer GC/MSD
metody na GC/MS/MS metodu

Agilent WassHuriber Optimzes

Ml mization

Msthor  Datsbass

/)
Altium
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Easy sample prep in MassHunter 13

Blackbird {Blackbird}/Enhanced MassHunter - Test_Sample _Prep_01.M / atunes230.eiex.jtu
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Openlab ridici panel

& BenchPSE - Control Panel
MANAGEMENT
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Konfigurace pristroje/pfristroju

BenchPSE - Control Panel

MANAGEMENT

o X o | & & &

Edit Delete Refresh Edit Lock Configure  Show Instrument
Instrument  Instrument All Privileges Instrument  Instrument Files

Instruments and Locations Properties

Instruments «  BenchPSE
4 @@ Instruments
P R Location A Project: | BenchPSE
afy 5975 _7830
» Status
afy 9977C
afy 5977C_8830 4 Details
afs 78908 Only Description:
afs 8850 Only Location: Instruments
i Ana Elsa Created by: admin
afy Arsine Creation date: 2024-01-10 13
] [FECTIPEE Last configured by: admin
afy Chandler Last configuration date/time: | 2024-03-11 14
DESKTOP-9CKQSH3
= Last modified by: admin
afs GConly . .
Last modified date/time: 2024-03-11 10
afy MODI_8830
Application: MassHunter W
afy PorkyPig_CCrossans
Instrument controller: GCMS-ZZMINI|
afs TQSC4
Instrument type: Agilent GC &
Id: 30
Owner contact information: | AEG
» Activity Log (last 7 days)
Instruments

Lf Agilent GC/MS Instrument Configuration

Instrument Name

Labaratory 1D Number

Mass Spectrometer
Model
T010C -

Address

192.168.254.12

Gas Chromatograph
Maodel Use a PAL Sampler
8890 GC -
Address
Headspace Type
152168254 11
<nonex v

Direct Communication

[ Enable Direct Communication between instruments

DCOMM setting is not available for this instrument configuration,

Workflow Maode

Enhanced

QK Cancel

Configure...

Set M5 Pressure Units...

Configure PAL Sampler

Headspace Port Headspace Address

Help

Current user: admin

idle [l

Launch Offline &

O

Altium



Uzivatelské role a opravnéni

O

Altium
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