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> Chirc niing tw 1am sach cta nguon ion hoa Turbo V Source

» Curtain gas chong nhiém ban cho duong truyén dan ion

» May médi, may da hoat dong 5 nam, 10 nam....cung mot hi€u nang

Hiéu ning bén bi virot thot gian @

Technology & Sclence.

HlInh anh ngudn ion source chay mau food sau 5 nam khong vé sinh
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Triple Quad/ QTRAP 6500+

Triple Quad
QTRAP Ready 5500+

Triple Quad/
. QTRAP 4500 Triple Quad
Triple Quad 3500 QTRAP Ready
7500/7500+

X500R X500B QTOF system ZenoTOF
QTOF system

7600 system

SCIEX TRIPLE Quad




Introduced API Ill, the first
commercial dedicated
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Introduced the first accurate
mass system for routine tesing
XSO00R QTOF
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customer portal launched
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kample throughput B system, an industry first, to
Acoustic Ejection fully integrate iclEF-UV and
ttrometry [AEMS) ; mass spectrometry

The BioPhase 8800 system
launched. A multi-capillary
electrophoresis systemn that

runs 8 samples in parallal '

Introduced Zeno SWATH DIA, the
next generation of Data Independent
Acquisition, a significant step
forward in biomarker discovery and
traditional workflows
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SCIEX0S
software is the
core engine of all
SCIEX innovations

THE
FUTURE

bioanalysis

Launched API™ 4000 systems,
becoming the de facto standard for

Launched the Triple Quad™
7500 system, entering a
naw era of sensitivity

Integrated Beckman Coulter
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Introduced the ExionLC 2.0 and
ExionLC 2.0+ systems,
providing full integration,
control and compatibility with
SCIEX mass spectrometars

Leunched the ZenoTOF 7600 system, Opened the
a high-resolution accurate mass Echo® MS Center of Excellence,
at SCIEX Headquarters

system and a powerful leap in
innovation
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pIy U.S. FOOD & DRUG

ADMINISTRATION

METHOD NUMBER: C-003.02

POSTING DATE: November 14, 2023

POSTING EXPIRATION DATE: No expiration date (multi-laboratory validated method).

PROGRAM AREA: Mycotoxins

METHOD TITLE: Determination of Mycotoxins in Corn, Peanut Butter, and Wheat Flour
Using Stable Isotope Dilution Assay (SIDA) and Liquid Chromatography-Tandem Mass
Spectrometry (LC-MS/MS).

2023.10, Method

The use of trade names wn this method constitutes neither endorsement nor recommendation by
the U. S. Food and Diug Adminismation (FDA). Citation of instrumentation is based on the
original method validation and supporting method verification and platform extension studies.

A Shimadzu LC-30 system with a binary pump (LC-30AD), autosampler (SIL-30AC) and
column oven (CTO-20AC) was used for method development and validation. A Sciex ExionL.C
and Shimadzu LC-40 have also been tested in method verification.

Mass spectrometric analysis is performed on a Sciex QTRAP® 4000, Sciex QTRAP®
6500/6500+, or Sciex Triple Quad 6500/6500+ platform in positive ionization mode. Source and
compound dependent parameters are summarized below, MS/MS data are collected in a
scheduled multiple reaction monitoring (MRM) mode using Analyst* or Sciex OS for instrument
control (Sciex). Quantitative data analysis is performed using MultiQuant™ or Sciex OS Version
1.6 or higher (Sciex).

Journal of AOAC INTERNATIONAL, 104(3), 2021, 650-681

doi: 10.1093/jacacint/qsaal68
Advance Access Publication Date: 22 December 2020
OXFORD Article

FOOD CHEMICAL CONTAMINANTS
Screening of 154 Veterinary Drug Residues in Foods of
Animal Origin Using LC-MS/MS: First Action 2020.04

Aurélien Desmarchelier, Thomas Bessaire, Marie-Claude Savoy,
Adrienne Tarres, Claudia Mujahid, Andrea Beck, Pascal Mottier and
Thierry Delatour*

(s) LC-MS/MS instruments.—

(1) For Streams A, B, and D, Agilent 1290 SL LC system cou-
pled to a Sciex 5500 or 6500+ Triple-stage quadrupole
mass spectrometer or equivalent. Warning: for
Streams A and B, the LC-MS/MS system must also be
capable to switch from positive to negative mode
within less than 50 ms.

SCIEX TRIPLE Quad
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EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

ek R Table 5 : Methods mainly used by CVUA Stuttgart
Glyphosate
. AMPA
QUICk Met N-Acetyl-AMPA
Numerous Highly P N-Acetyl-Glyphosate
2 . & yegs Ethephon
Extraction with Acidified I HEPA
I. Food Of Plar glt:\fosin:;eluf - Evaluattfion ;'ialsol’\‘lent c:li::r;‘t:ionIa/r;:\i'1 %Eslus
M3: Glyphosate & Co. Hypercarb -/ cetyl-Glufosinate Agilent 1200 EITCH o0 INAIMOS BIL - ACeyl (
(see 5.6.3) MPPA Sciex QTRAP 5500 not yet available)
22 Fosetyl-Al M 1.5 and M 1.6 are currently being tested
Phosphonic acid (screening) for their suitability to replace M 1.3
Maleic Hydrazide

Perchlorate (screening))
Chlorate (screening)
Cyanuric acid

Bialaphos
.Qe‘s’mgthyl-Dimet_hqa'\;e




/SﬁEx SCIEX - The leader in

mass spectrometry solutions

Technology & Sclence

Please be aware that this old REACH registration data factsheet is no longer maintz

The new ECHA CHEM database has been released by ECHA, and it now contains all |
transition of ECHA's published data to ECHA CHEM here.

| Access ECHA CHEM |

hitps:/fecha.europaeu ;

ECHA: Homepage

This is unigue source of information on the chemicals manufactured and imported in Europe. It
covers their hazardous properties, classification and labelling, ...

Use of this information is subject to copyright laws and may require the permission |

Di-"isononyl" phthalate

EC number: 249-079-5 CAS number: 28553-12-0

General information

Classification & Labelling &
PBT assessment

Manufacture, use &
exposure

Physical & Chemical

- Toxicological Summary

» Toxicokinetics, metabolism
and distribution

» Acute Toxicity

» Irritation / corrosion

» Sensitisation

» Repeated dose toxicity
+ Genetic toxicity

- Carcinogenicity

» Toxicity to reproduction

» Specific investigations

~ Exposure related observations

in humans

Epider

EE

Administ

Admini

Endpoint:

Type of in

Details on exposure:

Statistical methods:

SCIEX TRIPLE Quad

Of the 2,582 pregnant women participating in the SELMA study, a first morning urine
sample was obtained from 2,356 women (97%) during weeks 9-11 of the
pregnancy. These samples were analyzed for the MBF, MEF, MBzP, MEHF, oh-MEHF,
ox0-MEHP, cx-MEPP, sum DEHP, oh-MMeOP, oxo-MMeOF, cx-MMeHF, sum DINP
Briefly, 0.2 mL of urine were added with 0.1 mL of ammonium acetate (pH 6.5) and
0.07 mL glucoronidase (Escherichia coli) and thereafter incubated at 37°C for 30
min. Then 0.05 mL was added of a 50:50 (vol:vol) water and acetonitrile solution of
labeled (3H or 13C) intemnal standards of all analyzed compounds. A C18 column
(2.1 mm i.d. x 50 mm; Genesis Lightn; Grace, Deerfield, IL, USA) was used before the
injector to reduce interference. The phthalate metabolites in the samples were
separated on a C18 column (1.5 pm, 2.0 mm i.d. x 30 mm VisionHT; Grace). The
mobile phases were water and acetonitrile with 0.08% formic acid. The samples
were analyzed on a Shimadzu UFLC system (Shimadzu Corporation, Kyoto, Japan)
BLIIERRGER0 TRAPSS500 triple quadrupole linear ion frap mass spectrometer
equipped with a Turbolon Spray source (AB Sciex, Foster City, CA, USA). RiE
samples were analyzed in triplicate, and the mean of the two closest were reported
All samples were analyzed in a randomized order. For quality control of the analyses,
chemical blanks and two different in-house prepared quality control samples were
analyzed in all sample batches. The limit of detection (LOD) was defined as the
concentration corresponding to a peak area ratio of three times the standard
deviation of the chemical blanks. The creatinine concentrations were analyzed

Urinary levels of phthalate metabolites were log-transformed to normalize
distrihiifions and nenmetric means [(GMs) with 95% canfidence interval (Cis)
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ADMINISTRATION

METHOD NUMBER: C-003.02

POSTING DATE: November 14, 2023

POSTING EXPIRATION DATE: No expiration date (multi-laboratory validated method).
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METHOD TITLE: Determination of Mycotoxins in Corn, Peanut Butter, and Wheat Flour
Using Stable Isotope Dilution Assay (SIDA) and Liquid Chromatography-Tandem Mass
Spectrometry (LC-MS/MS).

2023.10, Method

The use of trade names wn this method constitutes neither endorsement nor recommendation by
the U. S. Food and Diug Adminismation (FDA). Citation of instrumentation is based on the
original method validation and supporting method verification and platform extension studies.

A Shimadzu LC-30 system with a binary pump (LC-30AD), autosampler (SIL-30AC) and
column oven (CTO-20AC) was used for method development and validation. A Sciex ExionL.C
and Shimadzu LC-40 have also been tested in method verification.

Mass spectrometric analysis is performed on a Sciex QTRAP® 4000, Sciex QTRAP®
6500/6500+, or Sciex Triple Quad 6500/6500+ platform in positive ionization mode. Source and
compound dependent parameters are summarized below, MS/MS data are collected in a
scheduled multiple reaction monitoring (MRM) mode using Analyst* or Sciex OS for instrument
control (Sciex). Quantitative data analysis is performed using MultiQuant™ or Sciex OS Version
1.6 or higher (Sciex).
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(s) LC-MS/MS instruments.—

(1) For Streams A, B, and D, Agilent 1290 SL LC system cou-
pled to a Sciex 5500 or 6500+ Triple-stage quadrupole
mass spectrometer or equivalent. Warning: for
Streams A and B, the LC-MS/MS system must also be
capable to switch from positive to negative mode
within less than 50 ms.

SCIEX TRIPLE Quad
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THE EUROPEAN FOOD  EFSA Journal 2018:16(8):¢16083
RISK ASSESSMENT

PR,
A
W o efsa- FELLOWSHIP
PROGRAMME -
European Food Safety Authority www.efsa.europa.eu/efsajournal

SERIES 1
2.2.2. Part 2 2017-2018

In the second part of the work programme, the fellow was trained to use a robotic workstation
Hamilton MICROLAB® STAR equipped with a robotic arm connected to a Multilabel Plate Reader
PerkinElmer Victor X3, to develop methods that were used for application of real world sample analysis
and further method development and investigation stages. In particular, residual activities of each
selected enzyme for the respective OPPs were determined. Assay analysis times were optimised to
obtain prime reproducibility of data and to better investigate the effects of unique residual activities.
To support the bioenzymatic method and confirm the robustness, a conventional mass spectroscopy
method was developed and verified using an AB Sciex QTrap 4,500 triple quadrupole MS system
coupled to a Shimadzu Nextera x2 liquid chromatography system.

‘» i
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‘.’:‘ cu rOfI ns 2 O 2 Achieving low parts-per-quadrillion detection limits for PFAS anaIySIS in drinking
water
Qur Services  About Us Scientific Impact  Investors Media Centr

A collaborative exploration of instrument sensitivity and sample preparation for ultra-trace analysis of PFAS on
the SCIEX 7500 system

Eurofins >> Contact Us >> Worldwide Interactive Map »> USA => Eurcfins Environment Testing — Sacra

Thep Phomsopha' , Simon Roberts2 , Craig M. Butt? , Karl Oetjen? , Matt Noestheden? , Sam Lodge® , Andrew N.
Eurofins Environmen paterson'

"Eurofins Environment Testing West Sacramento;

Abstract

Products v Applications v Tralning v Suppart v Senvice v Staries v Community & Aboutus

This technical note describes the collaboration between

SCIEX and Eurofins Environment Testing to address the
Astract Achieving low parts-per-quadrillion detection limi 5022 s EPA drinking water health advisory levels
iiasia wasar (HALS) for 4 per- and polyfluoroalkyl substances (PFAS).
1 Sample preparation and instrumental methods were

: 1EUfOfnS En Vﬂ-onment Tesun developed to achieve low parts-perquadrillion (ppq) HALs

—which is pg/L equivalent—for perfluorooctanoic acid
1 2 3 (PFOA, 4 ppq), perfluori

R hexaﬂuoropropylene oxiae ainv

Type to search.. Go

Key benefits of the method for ultra
1
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Quatest 2 — TQ5500 Pasteur HCM - TQ5500+
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Vién VSDT Tay Nguyén — QTOF X500R =~ DPAIHQOC KHOA HQC TU NHIEN
PAI HOC QUOC GIA THANH PHO HCM
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Triple Quad Triple Quad

G so0e | | QrRAP 6500+ 8 e Reacy 7soor
Ion source Turbo V Turbo V Turbo V IonDrive Turbo V
Bom roughing 1 1 1 2 2
DPuong dan ion JET QJET QJET Dual JET IonDrive QJet D Jet
Pau do pulse counting pulse counting  High Energy High Energy High Energy

detector CEM detector CEM Dynode (HED) Dynode (HED) Dynode (HED)

Téc do chuyén cuc 50ms 50ms Sms Sms Sms
Téc do do MRM 500MRM/s 500MRM/s 500MRM/s 500MRM/s 500/800 MRM/s
Khoang tuyén tinh Bac 5 Bac 5 Bac 6 Bac 6 Bac 6
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SCIEX mass spectrometry sensitivity
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ESI (+) S/N 1pg reserpine 100,000
ESI(-) S/N 1p 100,000
grchloramphenicol

IDL fg reserpine 5.6 fg
Mass range 5-2000
Trap fuctionp NA

*1 fg=103pg=10%ng=10° ug=10"2?mg =101 g

..

300,000
300,000

2.8 fg
5-2000

Hardware
ready

3500+

750,000
750,000

14 fg
5-1250
Trap ready

o

6500+

1,500,000
1,500,000

0.28 fg
5-2000
2 model

/

7500+

5,000,000
5,000,000

0.14 fg
5-2000
Trap ready
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S/N 750,000:1 Pos S/N: >850.000:1
Neg S/N: >350.000:1

(IDL - ESI Positive mode) 5 fg on column (609/195) < 1.4 fg on column (609/195) < 4 fg
ESI Negative mode 5 fg on column (321/152) <1.4 fg on column (321/152) < 3.5 fg
S/N Pos S/N: >600.000:1 Pos S/N: >1.500.000:1

Neg S/N: >200.000:1 Neg S/N: >1.000.000
(IDL - ESI mode duong) 5 fg on column (609/195) < 2.5 fg on column (609/195) < 0.4 fg
ESI mode am 5 fg on column (321/152) <2.5 fg on column (321/152) <1 fg

S/N: Ti 1& tin hiéu/nhiéu: phu thudc nhiéu vao cach tinh nhiéu cta hang. Gia tri khéng that

IDL: gi&i han phat hién thiét bi. Théng s6 c6 y nghia thwe té, vi du 7500, hé théng phai chay mau
chuén c6 ndng déng 0.5fg va c6 RSD <10%

Mode &m Sciex c¢6 dd nhay twong dwong mode dwong; day la wu diém I&n cla hang sciex.

‘
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a frontiers
in Chemistry
Front Chem. 2021; 9: 813359. PMCID: PMC8724130
Published online 2021 Dec 21. doi: 10.3389/fchem.2021.813359 PMID: 34893180

Towards Higher Sensitivity of Mass Spectrometry: A Perspective From the Mass

Analyzers

Chang Li, ! Shiying Chu,
and DiTian '~

Abstract

Mass spectrometry
Recent developmen
measurement of sul
made consequently

Introducing a delayed DC ramp to quadrupole can improve the transmission efficiency of the
quadrupole (Brubaker, 1968). A short RF-only quadrupole (pre-filter) is placed in front of the
main quadrupole with RF and DC supply. The DC voltage is applied to the main quadrupole
only after the ions enter the main quadrupole. Thus, the a and q parameters of the targeted
ions always remain in the stable region. Losses of ions caused by electric fringe fields at the en-
trance of the main quadrupole are reduced. The sensitivity is significantly improved. This
method is used in many modern commercial mass spectrometers. However, it is not useful
when using higher stability regions. Huntley and Reilly (2020) simulated the acceptance and
transmittance of mass filters driven by sine and rectangular waveforms. When a pre-filter was
used or the duty cycle was delayed, the sensitivity of both systems is increased by four times.

SCIEX TRIPLE Quad
©2021 DH Tech. Dev. Pte. Ltd.
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Pusing the limits - Turbo V — lon source
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Turbo V — Ion source

Technology & Sclence

ESI mechanism
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Turbo V — Ion source
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Colona

APCI mechanism  omrae
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: () Solvent molecule
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i S N, or O, in Solvent to Analyte M;zz:g;‘g:’
the source Source Source /J“sc )
(exhaust) P Step 1 Step 2 Step 3 iEx

The Puwer of Precision

‘» i




Pusing the limits - Turbo V — lon source

581° .G
Without 1eaied Gas 2

34° C

> Toc dd dong toi da 1én dén 3ml/phiit

» Dau phun mau vudng goc véi dau vao bd phan tich khoi

> Gia nhiét biang khoi st tw 1am sach 1én dén 750°C

> Dé dang thao lap, vé sinh bao tri don gian, khong can tit chan khong
> Hai ché d6 ion hod co ban ESI va APCI, thay doi dau phun dé dang, hé thong ty nhan dién




_SCIEX Pushing the limits | @

IonDrive Turbo V — 6500 series

=Technology & Sclence.

QTRAP 6500 System
10e7 1 0e7 1.E+06
167 ~ 1E+06
9066 9.0e6 ‘.,n: 1.E+06
% 8.E+05
800k 8.0¢6 ® 6.E+05
| < 4E05 ——
o] § 2E0S o Stondar TuboV
. ol 50 550 1050
z Heater Temperature (°C)
S 0eh {} % 0t
@ QTRAP 5500 System
[ .
1 0eb 1006—7366
lonDrive Turbo V lon
Turbo V o | Source
Ion Source v 05 1% ooo* 0s 10 y 15 )Ol&,i % 30 S
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4SC|EX Pushing the limits o @
7 4 E Lens technology for greater sensitivity 7500

e 5 jris 2 fm W Ee 2
........
......

------

------

------

......

=Technology & Sclence.
Without E Lens ‘
probe ‘ )

T— The E Lens probe duoc
i | Probe H[l
Spray—__ ¥

Orifice

ap dién truong manh

> DAY ION TIEN VE orifice

» » Tach 1on khéi giot swong hi¢u qua
T 6500+

» Hiéu suat ion tang 1én hai lan




SCIEX I/THIET KE Curtain gas

The Power of Precision

Technology & Sclence

Thudc trir sau trong tra den trén 2150 lan tiém
e Carbendazim va Dimethoate

Fobustness_t In_Tea_! - Carbancsam. =)
2. 5.06205 Haight 2.540e6. 7T: 2.05 min

* 10ng
« % RSD <10% -

_.Carbendazim 3 16 17 18 19 »:emn 22 23 24 25 e e e _”N_m 22 23 24 28
@ Dimethoate
........... Teb 2 "5 ! _J :
"I ” v T 7 3 < g c . . = Ly >
6e6 4 ’ & ot W,“ .
o 5e6 4
:T:) e Compound # of Values Raw Area Area Ratio
. - 0% %CV
3eb
Carbendazim 2150 3.61 0.82
2eb 4
— Dimethoate 2150 4.09 0.72
Qe - - - - - - . - -
500 1000 1500 2000 2500 3000 3500 4000

Visible Row Index

SCIEX TRIPLE Quad
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“SCIEX’ UTHIETKE Truyén dinion QJET @

Sir dung dao dong RF dé truyén dan
va tap trung ion, gilr ion trong vung
Quy dao bén, ting dd nhay 4 lan.

Thiét ké dang tir cwe, khong tiéu hao
dé dang vé sinh

Loai b6 thanh phan trung hoa, bao
vé bo tir cuc phan tich khbi Q1

Lam buéc dém chin khéng giita nguon
ion hoa & ap suat thuong va chan khong
sau ctia b phan tich khoi.

SCIEX TRIPLE Quad




SC'EX I/THIET KE B§ cell va cham — Q2 cong 180 d¢ %

jsion Technology & Sclence

= [ University of ollision
onision collision
= BRISTOL sas  fragment o) cell
| A eait ~ates 2014 \ 2 lost

¢ Q3 \
q——y.. T ]
! =1 o . £
QJet® Ii J‘!T"‘zl Cau—p ﬁ Q2
P(l)sitive 4] _ lon Guide l L—Y LINACE
ons -
S -, .3" P =y | i e Collision Cell
i— 2 '/LE Dzl i!L RSOR ) . PRODUCT
i S IONS
Orifice Qo \” Q1
w— ) .

activated

Precursor  fragmenting

activated fragment ion
(continues to fragment)

Orifice Qo0
- Hiéu ning phin méanh cao > ting d nhay dang ké
- Loai cac thanh phan trung hoa, giam nhiéu nén va tranh hién twong nhiém chéo
ion con tur 2 ion me¢ khac nhau (crosstalk). o X
- Thiét ke cong giam khong gian, MS dugc thé ké nho gon hon nhung van dam bao
duoc hiéu nang.

SCIEX TRIPLE Quad
RUO-MKT-11-15142-A
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Technology & Sclence

QTRAP — Cdng nghé doc quyén Sciex

Bay ion tuyén tinh trén Q3

QTRAP Ready trong phan cing

=> chi can thém License dé s dung

» Tang d0 nhay ché do scan hon 20 1an

Linear Accelerator trap electrodes

Exit Barrier

Main RF Ramps... simultaneously

ramp EXB

Axial ™
Trapping ™

t + 1

. Radial .
Auxiliary RF Trapping Exit Lens

increases with Grid

RUO-MKT-11-9082-C




1/THIET KE

S
~SCIEX

Tang d0 nhay ché d6 scan hon 20 lan

Phan manh 1an 2 2

204 - |’q|
{

(MS/MS/MS)
Tang do chon loc
Giam nhiéu

Ha LOD

TRAP® MS/MS — Hai thiét bi trong mjt

@

———=Technology & Sclence:.

R of W00 (3 part 343100242200 0s 2

MRM: 343 - 245

|

’ 2 |
£000.0 .-] N
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=~ W I/THIET KE
/SCIEX) , @
ﬂamm“’ MS/MS — Hai thiét bi trong mét >

QTRAP Pinh danh chat phin tich
» Full-scan MS/MS )

>Pinh lwong va dinh tinh chi trong mét lan tiém!

@ Quantitation via MRM analysis Enhanced Product Ion (EPI) scan of m/z
 MRM# 343.3 in negative ESI mode

— MRM #2

4 o St | S Y 31 1 e o

Threshold :::

/ N L— \’\/‘/ e ~ @ ID using full-scan MS/MS
QTRAP QTRAP : -
MS/MS MS/MS f

data data
Library ‘ ‘ ‘ Library ‘ ’
MS/MS MS/MS

30% match

; / \100% matCh / TE;‘:‘“’"‘I“"T;?QL":"*QT.“:L‘ ;‘—;i“ '.-7;"“’;,L*j?‘g‘*;““'*;;‘ﬂ%j:—. = ‘.,11;“"%: G i = nh“ = =

IVD-MKT-11-8150-A
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/ é’ A r 4 A A A > A 2
~SCIE Dot pha toc do chuyén cuc cua dau do %

The Power of Precision Technology & Sclence

For Fast Polarity Switching

TonDrive High Energy Dynode detector CEM detector
Positive Tons strike the HED first, Negative ions Both positive and negative ions strike to detector
strike the magnum directly Detector voltage must be switched from positive
: to negative through ground for each cycle
Magnum to be kept at one polarity 8 sheon Y
Positive Mode ‘(
. : ] Float + Bias
Positive Mode Float 4 B Negative Mode ° d
+ . _
‘ oat 1a8 Float + Bias ‘\+/- 300 V Deflector (optimized parameter)
L] CEM, +ve ] CEM, +ve
e\J‘ } o
e +4kV Float
- . HED - Negative Mode /
T W 1. —
Positive ions first converted to Negative ions directly detected _° ]
an electron, then electrons are by electron multiplier +/-300 V Deflector (optimized parameter)

detected by electron multiplier
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1/THIET KE

Polarity switching time decreased from 50 to 5 ms

@

=—=Technology & Sclence

Polarity Switching Method Cycle

Scan Positive
MRMs

Switch Polarity

Settllng Time

Scan

Negative
MRMs

Switch Polarity

Settllng Time

)

TAKE ADVANTAGE BY SCANNING MORE COMPOUNDS

Comparing Different
Polarity Switching Times

120

100 +

80 -

yd

Polarity Switching Settling Time (ms)

20 -

50 ms Polarity Switch 5 ms Polarity Switch

Gain of 90 msec can be used
to add more compounds to
each scan, or dwel] longer on
existing MRMs to Improve
ion statistics
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-
/SCIEXZ PHAN TiCH BDONG THOI POS VA NEG MODE

XIC of positive and negative ionization S\ SCIEX 7500 System

ALL QUANTIFIER IONS IN MILLI-Q WATER THE POWER OF PRECISION

o

1.4

tosckhjelcan Ll BAEEE®
~ ~NO M)-STOR L 1, « MM (C127)

wet S 2 (T 11711

PEEREELEEEL
wi4+h

Positive Mode
740 MRM transitions

Bids %-Thw-aan ol BQACCOER
+ @ 20C from 22012000 Cof corve s MG 34)-ST08, 2. M (T 20 (N reitionn) 2o4- Mol 1 (T35 11 00N

LR

, Negative Mode
’ 126 MRM transitions

e,
FEEEEREERREG

o
.-

N
-
-
=
-

(]

A WA s ‘ | > Y
" 0 " 00 e "o s 90 175 s 0 R R R (I ; ’
SCIEX! &%
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/SCIEXE 2- SCIEX OS SOFTWARE @

Technology & Sclence

O Xay dung phuong phap than toc

22 SCIEX 0S software

dThuat toan tich phan

POWER[UP. | Ty dong hoa

o~ SCIEXOS ASIMPLE SWITCH o .
~ann Qafrware  FOR A BIG DIFFERENCE '

AAAN

SCIEX TRIPLE Quad




Xay dung va phat trién phuong phap than toc

trén phan mém SCIEX OS

&

Technol & Sclence

Toi wu va thiét 1ap MS method nhanh chéng, chinh xdc va tw déng

rm Generator

1. Preparation

" Tién trinh toi vu

N

6/30/25

Guided Optimization - MRM Infusion

Preparation

Select the mode of optimization.

Chon tbéi wu tu

dong hay toi wu

® Find transitions automatically ChQn ChU'C néng
Compound Name: Unnamed Compound néy khi chwa co
Charge 1 - - . R
thon% tin 1on con
Precursor lon: 5684 < Ds Number of Fragments to Use: 3
Use known transitions g - %
Chon chirc nang nay
Enter the transitions:
Khi da co6 thong tin 1on con
* MRM
Al Tably
1 Compound 1 2000000 1000000

SCIEX TRIPLE Quad
=8




B X4y dung va phat trién phuong phéap than toc
trén phan mém SCIEX OS

Technology & Sclence.

O - MS Method

Guided Optimization - MRM Infusion

Select a Method

0 2. Set !r*.:‘lna', C(.\Hdlllo.’?b‘ | P (= Y ————

Q 3, Optimize Declustering Potential i l
Q 4. Determine the Product lons :
& s Optimize Collision Energy

& s Optimize Collision Cell Exit Potential

Q 7. Report Existing Method v

8. Select a Method >

a. Send MRM to Method Editor

‘| —1»  Append MRM transitions to an existing method

The list of Existing Methods contains only those methods that are compatible with the options selected in previous steps.

No compatible methods are available

Cap nhat thém vao phuwong phap da co

Tao phuwong phap madi

6/30/25 SCIEX TRIPLE Quad




SCIEX OS software

PHAN MEM SCIEX ~SCIEX/

The Power of Precision

Technology & Sclence

Thuét toan lay tich phan

Project Default Settings

Qualitative Processing Method Defaults

Workspace Layout >

Signal 1o Noise Algorithm | Relative Noise ¥

| s . 3
Santivaive Hineesny Set Project wide defaults for quantitative processing method parameters

#iCustomersSayNiceThings

Integration Defaults

Integration Algorithm

¥ Retention Time (RT

XIC width
RT Half Window

Optimize RT Half Window

Peak selection by

¥ Advanced Integration

I AutoPeak v
—

“SCIEX 0S software
has allowed us to
lessen the time spent

0.02 Da
30 sec

on analyzing data by
streamlining the

Expected RT W

rrocessing

process.”

Smoeothing Low

& Noise filter

nteqration

Moving average

Melanie Stauffer, HNL Lab Medicine, United States
v —
SCIEX 0S software /SCIEX)

Interference resolution

S0 %

>

W Applyto reymoject +/ Use for new projects in currént data root IEX TRIPLE Quad




PHAN MEM SCIEX @

AutoPeak integration algorithm sacimopg Btari

| - > Sedwans > SCIEX GS > Aormms > SCIEX OS 8Mwol S

SCIEX OS software, its AutoPeak integration algorithm, and how it can help reduce the headache of re-integrating data

s “over 90% of peaks integrated correctly,

So you spend too much time peaks, g Inter or adj times, learn how the AutoPeak

integration algorithm can help! . t’h t— 53]
VWEh higher throughput demands on loday's mass Spec quantitative agplications, the botllenecks areciing sample tumaround tme is moving from data ln e l rS paSS

acquistion towards data processing  Mos! 12D environments like 1his can't afford he ime 1t 13Kkes (o re-ntagrate missed peaks due 1o run relention time

® Communid ty Manages st > 2 %
e SIS Of DAd INTEGANONS GUE 10 MAlDY INETEENCes. AS Well TEQUIABOAS pul on 0312 ntegnly has made 1he nees fof simplified, more automaten
methods and less manual review %o peak Intagrations paramount
crabar

To address this challenge. a new infegration aigarthm has been introduced with SCIEX OS software for data processng. AutoPeak is the second
ENeation e OGEting i It paonthm that Ingeoves data quaity and ease of use for tametss Sis N prowides | wed peak finding, moe

“The  AutoPeak  integration

algorithm showed a significant e B
improvement for multiple data . o
types compared to the other o g
algorithms, with over 90% of i i
peaks integrated correctly, in the | = I -
first pass, without parameter | .= o
optimization; whereas s e
MultiQuant MQ4 algorithm left a | =i ~ " A - )
lot of work to be done to | b || 2K

optimize the integrations.”
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PHAN MEM SCIEX

o | AutoPeak integration algorithm

@

Technology & Sclence
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PHAN MEM SCIEX @

<o | 1w dong chi thi canh bao ti 1€ m/z dinh luong va dinh tinh sechnoloy & fcence

EC 657/2002 AOAC — EC 808

Ion Ratio Flagging Rules Set Up
in SCIEX OS

Rebive nensy LGOS e
(% of base peak) (relative) (rel;tive) @ Variable Tolerance
v A @
>20%10 50 % £15% £25% L;'f‘:fe’:i;;c:it U'::e‘:ﬁ'% . (Tolerance levels based on expected ion ratio calculation)
>10%t020% £20% £30% 0 04 < 50 < |50 >= I
<10% +50% +50% 0.101 N2 < 30 < |30 >= I
0.201 05 s 25 < |25 >=
0.501 1 < 20 < |20 >= o
< = < = >= .

SCIEX TRIPLE Quad




PHAN MEM SCIEX

Tur dong chi thi canh bao ti 1€ m/ y4 dmh lu:ong va dinh tinh sy Barros
_ LAY SCEX
T O
Custom calculation and filtering packages for SCIEX OS software
based on EU guidelines
— & _ . Document N° SANTE/11312/2021
Table 3. Identification requirements for different MS techniques.?
e — MS detector/Characteristics Requrements for identification
8 101 s Acquisition
a Resolution Typlcal systems minimum number additionally
=TT (examples) of ions
i SANTE 12w ‘ SIN 239
s g Single M3 ~ Anglyte peoks from
e quadupole. full scan, Emited m/z range, SIM | 3 lons both product ions in
' o lon trap, TOF the extracted ion
| CNOMO?OQfQﬂ'IS must
fully overap.
Uit mass
R E G U LAT' U N S resoltion lon rafio from somple
MS/MS selected or mulﬁpie‘;cﬂc ron exivocts should be
s monitoring (SRM, MRM), moss "
Tailor your da‘m Scft to mee't ripie quadupole, | resolution for precursorion 2 product ions m; (‘::.:.",
method criteria stipulated in ion trap. Q-trap, solation equal 1o or befter than of avercge
commaonly followed regulations WIOF QOmivap | unlk Mo sesoluion of catbration
standords from some
| sequence

SCIEX TRIPLE Quad




y SClEX.-- " Thiét bi Sac ky 16ng Khéi pho Sciex @

The Power of Precision

Technology & Sclence

ExionLC AE - Sciex

o

,,,,,,,,

Ap suit t6i da: 15.200 PSI (1048 Bar)
D6 nhiém chéo (carry over) <0.0003%
Thoi gian tiém mau (cycle time) dudi 7 gidy

Picu khién dong bo tir phan mém SCIEX OS

Agilent UHPLC Shimadzu UHPLC
&l AR

;‘/’z-:.—\&,
O M




SCIEX Chi phi vat tw tiéu hao LC-MSMS Sciex hang nam @

oooooo f Precision Technology & Sclenc

* Phu kién UHPLC

Maintenance Kit Bom dung mo1 — khoang 40 tri¢u

Maintenance Kit cho Autosampler — Khoang 40 tri¢u

« Phu kién cho dau do MS/MS

Preventive Maintenence kit MS — Khoang 20 tri¢u

Dau cho bom chan khéng — Khoang 4 triéu (khuyén céo thay 2 nim/lan)
« Tong: 105 triéu/nim

* Do toan bd két cau truyen dan ion sau ion source cua Sciex la cac bo tir cuc ¢o
the v€ sinh dugc dé dang nén phu kién tiéu hao cua dau do MS/MS hang Sciex
rat it, chu yeu cac phu kién co ban 1on source nhu di¢n cuc, o-ring, 6¢ noi, day
dan dung moi... d3 bao gom trong PM kit néu & trén.




‘SCIEX/| Chi phi vat tw tiéu hao LC-MSMS Sciex hang nim @

The Power of Precision Technology & Sclence

Maintenance Kit (LC-40DX3) Maintenance Kit (SIL-40C X3) | PM Kit (4500/5500/6500)

es 5085198 viginienance Kit (S1L-400 AL PM Kit compatible witl RAPS50( RAPLES500 QTRAPE500+ 5500+ Trinle3500 TRIPLE4500MD
HalCy DLUSUICIT Paltl 1uioc WOJ 130 MLV HPauUVIc - VT OUU — > = I JIUU PICOU [ 3 JU

$828.45 $1 !82700 Part Number. 5054105
Gl 1 Quanti 1 $676.20
QOil for Single Stage Roughing Pumps (1 Liter) thai gian sir dyng
TG procuc 12 RepRaecd il pmiler 10y H4a, NSOIIAAD | e 32801 07, LRI N Phu kién tiéu hao can thay theo thuc té sO luong thue t€
pump seal (Pump) 228-52711-93 4 289 11561-2 nam
LINE FILTER ASSY, (Pump) 228-57501-92 1 188 1882 nim
It NUMBer: 5064265 Needle Seal, SIL-40 228-64364-42 1 177 1772 nam
$97.76 HPV rotor (seal) 228-71780-42 1 841 8411-2nim
, Electrode for the TurbolonSpray®
Electrode for the APCI probe 25388 1 117 1171 nam
+97.7=4159 usd = 4257 usd =
“ A Oil for Single Stage Roughing
106.4 tricu Pumps 5064867 1 977 97.72nam
Tong cong 2717.95




SCIEX

Power o f Precision

Chi phi vat tw tieu hao LC-MSMS Sciex hang nam

@

=——=Technology & Sclenc

* Phu kién may sinh khi Nito
Maintenance kit khoang 10 tri¢u

»SCIEX st dung khong khi sach dé lam
kho mau =2 tiét kiém khi nito

»Khi phan manh Q2 dung khi nito tur
may smh khi (d6 tinh khiét 95%),
khong can thém binh khi Argon hoac

Nito (99.99%)




~SCIEX/ 3/ SCIEX - VIET NGUYEN Dong hanh ctng khach hang @

Technology & Sclence

The Power of Precision

SCIEZ( o aan~ SCIEXOS ASIMPLE SWITCH of ‘
P KON ERGER IRt 222~ Software FORABIG DIFFERENCE

phan cling

» Phan mém diéu khién VIETNNGIAJY}.E\N .
e 1 s e A » K¥ thuat giau kinh
va xu 1y dit liéu A
nghiém

S\ SCIEX 7500 System

> Ung dung chuyén siu

Trang t - This tiks

vietGROUP"

Link To Science

E=1 SC1EX - VIET NGUYEN vietCALIB' 7

- -
Bi#0 Tri - i Chisdn - ko Too TEGHNP

. “Think Technalogy, Think TECHNO™
Pbong hanh cung khach hang ™ = %
vietEDU DOCTOR LABs®




MVIET GROUP

Technology & Sclence

@i HANG DAI DIEN © SCION (Ha Lan)

© Xylem/ YSI (My) > © SCIEX (My)

© Xylem/ WTW (BUc) > © SABIO (My)

© Xylem/SI ANALYTICS (Duc) > | © RESTEK (M)

© Xylem/ Ol Analytical (M§) > © PROMOCHROM (Canadal

© Xylem/ GLOBAL WATER (My) > | © PRECISA (Thuy Sy)

© MEMBRAPURE (Buc)

© Xylem/B+S (Anh) >
© vietCALIB® (Hiéu chuan) s | © LUMEX (Canada)

© VICI DBS (My) s | © LABINDIA (An D5}

© TISCH (My) s © HITACHI (Nhat Ban)
© THERMOLAB (An Dd) s | © FROILABO (Phap)

© TELEDYNE (My) s | | © ESC(My)

© SYSTEC (Bdc) s © EDINBURGCH (Anh)

© SYSBEL (Trung Quéc) s | © DOZA (Nga)

© SRI Instruments (D) 5 | © DELTAOHM (Y)

© SMEG (V) 5 | © CDS ANALYTICAL (M§)
© SEAL ANALYTICAL (M) > © BUCHI (Thuy 5y)

© BRUKER (Buc)

© BIOSTEP (Buc)

vietCALIB®

@ o nu"""'y
840 Tvi - Hidw Chude - B#o Tao

Brands distributions by Viet Nguyen Co.,Itd

rands
saex’ 150

SCIEX - Canada
(Dai dién chinh héng)

> :
sciom J | .

INSIQUM‘-N\S

SCION - Ha Lan/ Bitc
(Déc quyén)

HITACHI

Inspire the Next

20CDS=.

CDS - My
(Dai dién chinh héng) - W = ,- - U
seaL A\ A ..
Analytical .
SEAL - My/ Duc/ Ha Lan msmummm RS
(06 quyén) \;/
ENDINBURG - Anh >

(ai dién chinh hang)

— l ‘/
= .
o
\ A BRUKER - Duc
(Dgi dién chinh hdng)

@ membraPure
WATER - TOC + AMIND « 10N °

membraPure - Dlc

(D6c quyén)
}E - 5 Bellingham #& 3 '
Sl Analytics - A k A i [ﬁ r . + Stanley~ W@ "
a xylem brand . | - £ 1147
P (B o 1
si - Duc o | ‘ @ LB BS - Anh
(Dgi dién chinh hdng) . — L/ = (Déc quyén)
™ TELEDYNE TEKMAR
verywhereyoulook
TEKMAR/ LEEMANLABS - My %’
(Bai dign chinh héng) i tte

e,
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3/ thuat

bao tao chinh hang

SCIEX? s

Certificate of Completion

Nguyen Khac Manh

SCIEX Triple Quad 5500+ LCMS/MS Service Training

10/15/2023

SCIEX

Certified

LC/MS Practitioner

it i gl w0 N

quadification, and

Theough the course of employment with SCIEX or by an SCIEX Authorized Dealer, this engineer has

access to the latest SCIEX product information, service tnals, snd spare parts

G e
Global Director
Commercial And Service Traiming

Answers for Science.

SCIEX

Knowledge far Life.”

Authorized Service Provider
Certificate of Completion

Nguyen Khac Manh
Date Issued: 9/18/2023
Is Trained to Perform Installation Services
Mass Spectrometers: 3500/4500/5500/6500 Models
LC Systems: Shimadzu & Exlon Models
SCIEX confirms that the aby d eng has been trained on Installation is eligible to receive conlinuing training on installation

and has the ability o train on ion of the i Ested in this record. Through the course of employment with SCIEX
as an SCIEX Authorized Service Provider, this engineer has access fo the katest SCIEX product information.

This record is being issued an the date noted above, and remains valid for one year provided that the ab d engit
employed by SCIEX as an Authorized Service Provider

Please feel free to contact CuslomesCare@sciex.com to confirm the ongoing validity of this cerlificate at any fime.

Gl L
Global Director
Commercial And Service Training

Satish Chandra Kumar Guttarlapalli

FSE Manager

SCIEX TRIPLE Quad




3/KV thuit Dao tao chinh hing

Certificate of Completion

-ertificate of Completion
Tran The Duy

SCIEX Triple Quad 5500+ LCMS/MS Service Training Tran The Duy

7/16/2023 TripleQuad/QTRAP "Blueline” MS - Classroom Training

9/21/2023

SCIEX

Certified

Certified

LC/MS Practitioner

LC/MS Practitioner

to contact CustomerCare@sclex.com to canfirm the ongalng valldlty of this cerd engineer ren

to contsct CustomerCareg@sdiex.com 10 o
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Authorized Service Prpvider
Certificate of Completion Certificate of Completion

Le Anh Tuan
Date Issued: 9/18/2023

Le Anh Tuan

SCIEX Triple Quad 5500+ LCMS/MS Service Training
10112/2023

Is Trained to Perform Installation Services

Mass Spectrometers: 3500/4500/5500/6500 Models
LC Systems: Shimadzu & Exlon Models
SCIEX confirms that the above-named englneer has been tralned on Installation Is eligible to 1y g on Instaliation

and has the ability to iraln cusiomers on operation of the Instrumenis listed In this record. Through the course 07 ernploymem with SCIEX
as an SCIEX Authorized Service Provider, this engineer has access to the latest SCIEX product Information.

S C | EX ‘ 3iltle elve sonting ‘ :, Tnls record Is being Issued on the gate noted above, and remains valid Tor one year provided that the above-named engineer ramains
n employed by SCIEX as an Authorized Service Provider
Certified ke Pl i g T VINBEIgECL Please feel free to contact CustomerCara@sciex.com to confirm the ongolng validity of this certificate at any time.
LC/MS Practitioner o ™ - ! g N
\ﬁ Z? Satish Chandra Kumar Guttarlapalli
Global Director FSE Manager
Commercial And Service Training
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Field Service Support Software

Provide an overview and supplemental information for the Field Service Support Software used by

SCIEX Field Service Engineers (FSEs) and Channel Partners via a Kanguru' = Flash Drive to configure,

test, troubleshoot and maintain the Blueline Series Mass Spectrometers.

Analyst® Service Diagnostics (ASD)
Tuning Tools (TT)
Field Service Data Collector (FSDC)

Agilent T-plus
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/SC|EX) QTrap4500 Mass Spectrometer Diagnostic Report 1032033550

User Account locatadmin
Instrument Model:  QTrap4300 Target Instrument: ~ Qrap4300
lon Source: TurbolonSpray Optimization Set: ~ Qlrap4300 Diagnestic
Serial Number: BW20141504 Doc Num Revision:  D3197485 A
|Name | Minimum | Maximum |Readback |Status
[Amient Tomperature  [15.00 [35.00 las [Pass
Check the Pressure at CAD 0 Pass The pressure 6.9E-06 Torr was within tolerance levels
N
N
N
—
= 69e-6Torr
Vacuum Gauge

3. Low Voltage DC Power Supply

Step Result Details

Verify Low Voltage DC Power supplies Pass
Name Sot Point Minimum Maximum Readback Status
Electronics DC Power|N/A 17.00 21.00 19.19 Pass
Supply +19.0
Electronics DC Power |N/A 22.00 26.00 2381 Pass
Supply +24.0
Electronics DC Power|NA 310 350 30 Pass
Supply +3.3
Electronics DC Power|N/A 4.50 550 5.00 Pass
Supply +5.0
Electronics DC Power IN/A -21.00 -17.00 -18.90 Pass

SCIEX TRIPLE Quad
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Disclaimer & copyright:

* This video is intended for MS Vision trained
& certified customers only.

* Please observe applicable safety precautions;
make sure the instrument is vented, the power
is switched off, and disconnected from the mains.
Please wear gloves when needed.

* Spectrometry Vision B.V. cannot be held liable for any
damages or personal injuries that may occur.

« Allimages & video content are sole Copyright of Spectrometry Vision B.V.
and in such may not be downloaded,
reproduced, copied, projected, defaced, edited or
used in any way without written permission of Spectrometry Vision B.V,

SCIEX TRIPLE Quad
RUO-MKT-11-15142-A
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Doove Differentsy

Viét Nguyén — vietCALIB®

PREMIUM OF AFTER SALES SERVICE

v’ Cung cap thiét bi, giai phap tong thé tron ven vdi yéu cau phan tich ctua khach hang.

v' Pong hanh, hd tro khach hang trong qua trinh van hanh, phan tich mau thuc.

v' Cam két ho tro k¥ thuat trong vong 24h ngay khi nhan thong tin tir khach hang.
v' Cam két cung cap vat tu tiéu hao t6i thiéu 7 nim sau khi lap dit.

v/ Bao hanh thiét bi 12 thang tiéu chuan (dinh ky bao tri 6 thang 1 1an).

v' Mién phi bao tri thém 12 thang sau khi hét han bao hanh (dinh ky béo tri 6 thang 1

lan).

v' Tinh dap g vat tu phu kién kip thoi.

...

SCIEX TRIPLE Quad
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D2000000000%%

VIETNAM UNION OF SCIENCE AND TECHNOLOGY ASSOCIATIONS
ACCREDITATION OFFICE FOR STANDARDS CONFORMITY ASSESSMENT CAPACITY

Ty
APy

Yy
U AOSC

ACCREDITATION CERTIFICATE

CALIBRATION LABORATORY

VIETCALIB SCIENCE TECHNOLOGY COMPANY LIMITED
Address: N36, Street 11, Tan Thoi Nhat Ward, District 12, Ho Chi Minh City
has been assessed and found conforming with the requirements of standard

ISO/IEC 17025:2017

Fields of Accreditation: Metrology - Calibration
Accreditation No.: VLAC-1.0413

“iiry; DIRECTOR

25
i\‘ whn piriws N
o GUK s |
- " =4 P
b ooy 2 0./,

"fuven THI KHANH TRAM

No.: ADSC-1.0413.1
Issue date: 187372022
Expiration date: 17/3/2027 Asso
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Perfluorocarbons
PFCs

See What You've
Been Missing

RO PLUS HIGH PERFORMANCE SEPARATION - £5I MODULE

Pesticide




REGULATIONS

Technology & Sclence

On April 10, 2024, EPA announced the final National Primary Drinking Water
Regulation (NPDWR) for six PFAS.

EPA established legally enforceable levels, called Maximum Contaminant Levels (MCLs), for six PFAS in drinking water: PFOA, PFOS, PFHxS, PFNA, and HFPO-DA as contaminants with
individual MCLs, and PFAS mixtures containing at least two or more of PFHxS, PFNA, HFPO-DA, and PFBS using a Hazard Index MCL to account for the combined and co-occurring
levels of these PFAS in drinking water. EPA also finalized health-based, non-enforceable Maximum Contaminant Level Goals (MCLGs) for these PFAS.

Compound Final MCLG Final MCL (enforceable levels)
PFOA Zero 4.0 parts per trillion (ppt) (also expressed as ng/L)
PFOS Zero 4.0 ppt
PFHxS 10 ppt 10 ppt
PFNA 10 ppt 10 ppt
HFPO-DA (commonly known as GenX Chemicals) 10 ppt 10 ppt
1 (unitless) 1 (unitless)
Mixtures containing two or more of PFHxS, PFNA, HFPO-DA, and PFBS g s i
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For Research Use Only. Not far Use In Diagnostic Procedures,

Food and Environmental SCIEX/

The Power of

Analysis of PFAS at low ppt levels in drinking water via EPA * EPA method 533. 6
method 533 * 250 mL of water was passed

Using the SCIEX Triple Quad 4500 system through Phenomenex Strata-X-
l;ﬁg;té\;wusstzndland, Craig M. Butt, and Matthew Noestheden . AW Weak Anion 5 OO mg / 6 mL

* Eluted with methanol containing
2% ammonium hydroxide, dried
down under nitrogen gas, and
reconstituted in 1 mL of 80:20
methanol/ water

Per- and polyfluorinated alkyl substances (PFAS) are a group of
manmade chemicals that have been used for decades in a large
host of applications. A recent review focused on 1,400 unique
PFAS species’ although current OECD databases have upwards
of 4,500 unique PFAS compounds.? The resilience of some
PFAS 1o degradation and their potential for biological harm have
spurred health and environmental concerns amongst regulatory
agencies. The CDC's national biomonitoring program has found
evidence of widespread presence of certain PFAS residues in
human serum®. One possible route of human exposure is from

PFAS contaminated water *

PFAS are known to enter the water supply and bioaccumulate in (UCMRS)5, which proposes maximum residue limits (MRL) for

1
3 b o\ A
watershed ecosystems. This can be a health issue for humans PFAS residues in EPA method 533. Representative chemical I am glau 2 50 lan

who directly consume contaminated water. The US EPA structures are shown in Figure 1.
published the fifth unregulated contaminant monitoring rule
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Chromatography: ExionLC AC system using a 12-minute gradient.

* The Phenomenex Gemini C18 (100 x 3.0 mm, 3.0 um, 00D-4439-Y0)

* The delay column used was a Phenomenex Luna C18 (30 x 3.0 mm, 00A-
4252-Y0).

* The injection volume was 5 uL

* Column temperature of 40°C using a flow rate of 0.6 mL/min.

* Mobile phases consisted of 10 mM ammonium acetate and methanol with

10 mM ammonium acetate.




PLIAS/PEEOS

Technology & Sclence

PFBA PFEESA 11CI-PF30Uds
PEMBA RERHA 9CI-PF30NS PFUNA
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Figure 3. TIC chromatogram of 15 ng/mL solvent standard showing chromatographic separation of EPA method 533 PFAS analytes. Represent
target residues are displayed here as extracted from their corresponding MRM in the mass spectrometry method.
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Table 1. Accuracy and precision of method. Precision CV measurements
were based on the area response of the quantifier transition obtained from 7
replicates of water fortified at 6 ng/L. Mean % area values are basedon 7
replicates of water fortified at 4 ng/L. Verified MRLs were established using
EPA method 533 criteria. All residues passed data quality requirements in
section 9 of EPA method 533.

Compound  yri'(ngl) VY accuracy (%) (ngh)
11CI-PF30UdS 2 6.6 85.2 5
9CI-PF30NS 2 7.4 96.8 2
ADONA 2 35 94.9 3
HFPO-DA 2 5.4 94.5 5
NFDHA 2 43 91.1 20
PFBA 2 7.2 109.8 5
PFBS 2 6.6 97.9 3
8:2FTS 3 9.5 117.0 5
PFDA 2 45 96.2 3
PFDoA 2 6.1 102.6 3
PFEESA 2 7.3 102.6 3
PFHpS 2 7.5 98.8 3
PFHpA 2 7.5 104.4 3
4.2FTS 3 6.5 122.2 3
PFHxS 2 7.7 99.9 3
PFHXA 2 42 98.4 3

SCIEX TRIPLE Quad
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Table 1. Accuracy and precision of method. Precision CV measurements
were based on the area response of the quantifier transition obtained from 7
replicates of water fortified at 6 ng/L. Mean % area values are basedon 7

replicates of water fortified at 4 ng/L. Verified MRLs were established using

Ezc?io rze:;d ESPS: :,r:&t:; 52!!3 .msndues passed data quality requirements in Compound M:iﬂ(',:eg(,jl_) CV (%) accqu:zryl - UC'(JnRgiL?RL
—— R, i e — . .
11CI-PF30UdS 2 6.6 85.2 5
9CI-PF3ONS 2 74 96.8 P PFHxA 2 42 98.4 3
ADONA - 3.5 94.9 3 PFMPA 2 34 100.4 3
HFPO-DA 2 54 94.5 5
NFDHA 2 43 91.1 20 PENA 2 42 8.3 1
PFBA 2 7.2 109.8 5 6:2FTS 3 5.1 112.9 5
PFBS 2 6.6 97.9 3 PFOS 2 8.9 98.8 4
8:2FTS 3 9.5 117.0 5
PFDA 2 45 96.2 3 PFOA 2 8.0 100.0 -
PFDoA 2 6.1 102.6 3 PFPeA 2 4.2 101.4 3
PFEESA 2 7.3 102.6 3
e > e Py 3 PFPeS 2 7.1 98.5 -
PFHpA 2 7.5 104.4 3 PFUnA 2 41 100.2 2
4:2FTS 3 6.5 122.2 3
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Quantitation of PFASs in water samples using LC-MS/MS
large-volume direct injection and solid phase extraction

Simon Roberts', KC Hyland', Craig Butt', Scott Krepich?, Eric Redman?®, and Christopher Borton'
'SCIEX, USA; *Phenomenex, USA; *TestAmerica Laboratories, Sacramento, USA

PFASs are unique chemicals whose physicochemical properties
make them important for use in a variety of industrial and
consumer products including carpets, cookware, food packaging,
fire suppressants, and others'. Chemically, PFASs are aliphatic
structures containing one or more C atoms on which H
subslituents have been replaced by F atoms. Classification and
naming is typically by the particular functional group present,
such as carboxylic acids, sulfonates, phosphonic acids, etc., as
well as the length of the carbon chain. Desirable in various
industrial applications for their chemical stability and low
reactivity, these properties also make PFASs highly resistant to

degradation in aquatic environments. Typical concentrations of
PFASs found in various environmental water sources range from
pg/L to pgiL levels?.

Thilea caalaatlaa b nvrvnvnincanlc b bl e B B M it M
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PFOSA
4.0e51 Fres Method 2: Dilution of water sample in
methanol and 950 pL direct injection
&
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Loy e
i i |
5 6 7 8 9 10 1" 12 13 14 15
Time, min

Figure 4. Method 2 chromatography. Chromatogram of a 10 ng/L matnx spike into groundwater that was diluted with methanol and injected
according to Method 2.
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Table 5. Calibration curves for method 1 and 2. Sensitivity and linearity from 25 to 20,000 ng/L and 1 to 200 ng/L (coefficient of regression, R2) using
Method 1 and Method 2, respectively. S/N calculated using MultiQuant Software 3.0.2.

Method 1 Method 2
Linear
Calibration correlation S/Nof 25 ng/lL Accuracy of 25 Calibration Linear S/N of 1 ng/L Accuracy of 1
Compound range (ng/L) (R2) standard ng/L standard _range (ng/L) correlation (R2) standard ng/L standard
PFCAs
PFBA 25-20,000 0.997 108 104% 1-200 0.997 328 97%
PFPeA 25-20.000 0.998 88 103% 1-200 0.999 137 101%
PFHxA 25-20.000 0.998 104 93% 1-200 0.999 284 101%
PFHpA 50-20.000 0.999 116 101% 1-200 0.993 267 96%
PFOA 25-20.000 0.999 117 106% 1-200 0.999 113 99%
PFNA 25-20.000 0.990 91 109% 1-200 0.999 137 101%
PFDA 25-20.000 0.998 103 105% 1-200 0.997 176 96%
PFUdA 25-20.000 0.995 84 101% 1-200 0.998 168 99%
PFDoA 25-20.000 0.998 60 101% 1-200 0.994 127 94%
PFTrDA 25-20.000 0.998 32 104% 1-200 0.995 125 95%
PFTeDA 25-20,000 0.994 15 107% 1-200 0.998 56 98%
PFHxDA 25-20.000 0.999 21 103%
PFODA 25-20.000 0.999 33 102%
PFSAs
PFBS 25-20,000 0.995 31 92% 2-200 0.994 1178 100%
PFHxS 25-20.000 0.999 604 103% 1-200 0.998 229 96%
PFHpS 25-20.000 0.997 103 105% 1-200 0.999 327 99%
PFOS 25-20,000 0.995 312 105% 1-200 0.999 251 99%
PFDS 25-20,000 0.998 88 102% 1-200 0.999 516 98%
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An ultra-high sensitivity analysis of PFAS compounds in
multiple water sources
Using the SCIEX 7500 System

Bertram Nieland', Jack Steed®, Rens-Jan Jaspers®, Kay Hup®, Abdessamad Chahbouni®, Jianru Stahl-Zeng’
'SCIEX, The Netherlands; °SCIEX, UK; *Het Waterlaboratorium, *SCIEX, Germany

In this method sub-parts per trillion (ppt) levels of detection for 26
PFAS compounds was achieved with LOD values of 0.2 ng/L in
diluent and calculated method detection limits in drinking,
ground, and surface water ranging between 0.06 ng/L and 1.12

ng/L.

PFAS compounds are ubiquitous in our environment due to
overuse and their lack of breakdown, ensuring that this will be a
challenge for decades to come.' Therefore, it is imperative to
provide rigorous and sensitive analytical testing to regulate these
compounds and try to limit their possible effects on human
health.

In December 2020, the European Parliament and Council of the Key features of PFAS analysls using the
European Union released a new directive that sets the limit of SCIEX 7500 Sy stem

PFAS in drinking water to 0.5 pg/L for all PFAS compounds

| e g a 4 P . SCIEXTRIiD‘I:E Q[Jéd‘ R . LT VLI W T D! 2o aa
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* Sample preparation: 2.5 mL of the water sample + 2 mL of a 50:50
acetonitrile/methanol + 0.225 % formic acid

 Chromatography: Phenomenex Luna Omega PS C18, 100 A, 100 x 2.1 mm, 3
um (PN: 00D-4758-AN),
Phenomenex Gemini C18, 110 A, 100 x 2.0 mm, 3 um (PN: 00D-4439-B0)

delay column.

* Mobile phase A was 20 mM ammonium acetate in water and mobile phase B
was methanol.

* Mass spectrometry: The analysis was performed using the SCIEX 7500
System, operated in electrospray ionization in negative ion mode.
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Table 1. LOQ of each compound analyzed In diluent with peak-to-peak

it p\m | aset h os2 o e S/N added to show that each peak Iis quantifiable, with S/N above 10 x.
16000 : % 16000
: PFB = PFHxA PF
o i S 354 b 0S Compound name LOQ (ng/L) Peak-to-peak S/N
12000 2.0t 12000
3 owo b 2 o PFHxS 0.20 345
i - - = 20w = - | PFNA 0.50 255
6000 ; 154 6000 1
- | ' ki o | PFOS 0.20 345
[ fo . :
e Wy o LD = J KLL‘VWV»\NV«. PFOA 0.50 14.3
Y57 e3T &% ¥z 56 VTS ¥ w0 o 96 ¥97 ¥9s 99 100
Time, min Tme. min Time, min PFM 020 1 1_ 7
Figure 1. Extracted ion chromatograms (XICs) of three PFAS compounds at their respective LOQs. From left to right: PFBS, PFHxA and PFOS -
all at 0.2 ng/L. The Image above shows excellent sensitivity has been achieved with this method at low ng/L levels, PFPeA 0.20 196
Calibration for Peeliuomonaanzuur, PFNA 1y = LE1911.588054 (r = 0.99990 ¢ = 0999801 (weghting 1/ X PFHXA 0.20 247
- e PFHpA 0.20 236
tet PFDA 0.50 15.1
¥ _—-___a PFUdA 0.50 14.6
- e PFDoA 0.50 11.1
oty L@ =
= 5 0 " 20 25 ) 35 0 45 PFTrDA 1.00 554
Concentratice (pg/mL)
HFPO-DA 0.20 31.2

Figure 4. Calibration curve for PFNA. The image above shows the
linear range of 0.5 - 50 ng/L for PFNA, highlighting an r value of
0.99990.

SCIEX TRIPLE Quad
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Achieving low parts-per-quadrillion detection limits for PFAS
analysis in drinking water

A collaborative exploration of instrument sensitivity and sample preparation for ultra-trace analysis of
PFAS on the SCIEX 7500 system

Thep Phomsopha’, Simon Roberts?, Craig M. Butt?,
Karl Oetjen?, Matt Noestheden?, Sam Lodge®, Andrew
N. Patterson'

'Eurofins Environment Testing West Sacramento;
?SCIEX, USA; *Phenomenex

This technical note describes the collaboration between SCIEX
and Eurofins Environment Testing to address the 2022 US EPA
drinking water health advisory levels (HALs) for 4 per- and
polyfluoroalkyl substances (PFAS).! Sample preparation and

instrumental methods were developed to achieve low parts-per- EPA drinking water HALs demand an unprecedented level of
quadirillion (ppq) HALs—which is pg/L equivalent—for cleanliness and instrumental sensitivity which ultimately
perfluorooctanoic acid (PFOA, 4 ppq), perfluorooctane sulfonic necessitates newer, robust analysis techniques.

acid (PFOS, 20 ppq), perfluorobutane sulfonic acid (PFBS, 2

ppb) and hexafluoropropylene oxide dimer acid (HFPO-DA, or Key benefits of the method for ultra-trace
GenX, 10 ppt). The high sensitivity of the SCIEX 7500 system level PFAS analysis
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* Sample preparation: The sample extraction followed a modified EPA Method 533

procedure

250 mL of sample., load on (SPE) cartridges were the Phenonmenex Strata™ X-AW (500
mg).

* The final SPE eluent was adjusted to 10 mL of 80:20 methanol/water (0.1% ammonium
hydroxide) and an aliquot was transferred to a polypropylene vial for analysis.

Chromatography: SCIEX ExionLC system

* The analytical column was the Gemini C18 (3 um, 100 x 3 mm, Phenomenex, P/N: 00D-
4439-Y0) with a Zorbax Diol guard cartridge (6 um, 12.5 x 4.6 mm, P/N: 820950-911).

* The delay column was the Luna Omega PS C18 (5 um, 50 x 4.6 mm, Phenomenex, P/N:

00B4753-EO0).
* The mobile phases were water and methanol (modified with 5SmM and 2mM ammonium
acetate, respectively) with a flow rate of 0.7 mL/min. The column oven was 45 oC,

* The injection volume was 100 pL.




PIAS/PIEOS

@

Technology & Sclence.

358

% %0 0 %0
500 e X 200 00
< «{ Instrument .| Extraction «{ 4ppq 10 ppq
Q' = blank = blank R spike 2 spike
o g 300 g o g 300 T g 100
ol M0 - 240 . %0 = 40
L 200 200 200 0
I e 150 " 150 /JL
M T s S oA B
0 o ° -]
5000 3000 3000 5000 H’Bﬂ
| Instument | Extraction ! 4ppq - 10 ppq
N | blank .| blank .| Spike S spike
m & » g 9% g w0 g 00
L. § 3% | G-
& 2000 2000 2000 2000
1300 1500 vt 1520 1500 \‘\
A A NS wol B ANALBAAT L /\_J- NV ad
k] 00 200 30
g 10 5 - Y- 3 ’ 39 53 ) 0 3

SCIEX TRIPLE Quad




/'
/SCIE)_() PIEAS/PEOS @

| Instrument | Extraction 10.5 Pa = 20 ppq
R blank | blank i I ol R spike
21 = - - .
Q. - s s

300 NV /\/ i 200 TJ\J :mJLM }\f'

Figure 2. XIC chromatograms for HFPO-DA (m/z 285.0>169.0), PFBS (m/z 298.9>80.0) and PFOS (m/z 499>99.0) quantifier MRM
ransitions from method extraction samples. Instrument blank, extraction blank, and two spike levels are shown.
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METHOD NUMBER: C-010.03

POSTING DATE: 04/12/2024

POSTING EXPIRATION DATE: 04/12/2026
PROGRAM AREA: Chemical Contaminants

weaLty
of ty,

METHOD TITLE: Determination of 30 Per and Polyfluoroalkyl Substances (PFAS) in Food
and Feed using Liquid Chromatography-Tandem Mass Spectrometry (LC-MS/MS)

VALIDATION STATUS: Single Laboratory Validation (L2) per the Guidelines for the
Validation of Chemical Methods for the FDA Foods Program 3" Edition

FDA Tham dinh Phwong phap Phan tich PFAS
trén Sciex 6500+ QTRAP

2021.9 CALCULATIONS
Example calculation for concentration measured on LC-MS/MS to concentration in 5 grams of food with
a final extract of 10 mL:

* The lowest calibration curve point is 0.01 ng/mL in 0.5 mL of solution.

0.01ng
i 05mL = 0.005ng

e Since there are 0.005 ng in 0.5 mL of extract, there would be 0.1 ng in the total 10 mL extract

0.005ng » 2™k _ o4
" = 0.
Skl 0.5mL ng

* With a5 gram food sample, this is equivalent to 20 ng/kg in foods

0.1
2 0022 0r 2029
5¢ g kg

Sciex OS software is used to prepare a linear standard curve where x is the concentration ratio
(analyte/SS) and y is the instrument response ratio (analyte/SS) with 1/x weighting. Surrogates and their
internal standard pairs are listed in Table 5, which are used to calculate absolute recoveries of the
surrogate standards over the entire extraction method. Surrogates and their native analyte pairs are
also listed in Table 5 with their curve fit. The calibration curve has surrogate and internal standard
concentrations of 1 ng/mL.

Chuén thap nhéat 10ppt
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2024.8.4 LC-MS/MS Analysis
All samples were analyzed using a liquid chromatograph (Nexera X2, (Shimadzu, Kyoto, Japan)).
The MS/MS data was acquired using scheduled MRM with a Sciex QTRAP® 6500+.
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Time, min

Figure 8-1. Example chromatogram of a spiked single-laboratory validation sample (salmon) with native
and labeled PFAS concentrations at 5 pg/kg.

1. PFBA, 2. PFPeA, 3. PFHxA, 4. PFHpA, 5. PFOA, 6. PFNA, 7. PFDA, 8. PFUNnA, 9. PFDoA, 10. PFTrDA, 11.
PFTeDA, 12. PFBS, 13. PFPeS, 14. PFHxS, 15. PFHpS, 16. PFOS, 17. PFNS, 18. PFDS, 19. PFUNDS, 20.
PFDoS, 21. PFTrDS, 22. FOSA, 23. DONA, 24. HFPO-DA, 25. 9CI-PF30NS, 26. 11CI-PF30UdS, 27. 4:2 FTS,
28.6:2 FTS, 29. 8:2 FTS, 30. 10:2 FTS 31. d5 N-EtFOSAA, 32. M3 PFBA, 33. M3 PFPeA 34. M5PFHxA, 35.
MB8PFOA, 36. MPFUdA, 37. MPFDoA, 38. M2PFTeDA, 39. M8 FOSA 40. M3 PFBS, 41. M3PFHxS, 42. 13C
PFOS, 43. M3 HFPO-DA 44. Labeled 4:2 FTS, 45. Labeled 6:2 FTS, 46. Labeled 8:2 FTS, 47. Labeled 10:2

FTS
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The Power of Precision

2024.12.3 Method Detection Limits
Method detection limits were calculated by performing a minimum of 7 low-level spikes at 0.05
ng/g for all food and feed matrices. The standard deviation of the replicates was multiplied by
3.14 (t-value for seven replicates where 1-a =0.99). The MDL is defined as the statistically
calculated minimum concentration that can be measured with 99% confidence that the
measured concentration is distinguishable from method blank results. This procedure is
published in the Code of Federal Regulations.> MDLs are recalculated yearly and are dependent
on instrumental conditions at the time of the study. The limit of quantification (LOQ) can be
calculated by multiplying the standard deviation of the replicates by 10. Both the MDLs and
LOQs can be found in Appendix 1D.
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PARAMETER
CHITIEU

METHOD
PHUONG PHAP

Agricultural chemical
residues list of 1110
parameter

LC/MS/MS: Ref. EN 15662:2018
GC/MS/MS:Ref. AOAC 2007.01 (21* Ed., 2019 and EN
15662:2018)

v

l

LC-MS: 480 chi tiéu

GC-MS: 626 chi tiéu

HS- GC/MS: 4 chi ti€u

- European l
Commission
Selected product: Rice

Main product of the group or subgroup Other products to which the same MRLs apply

Code Number Name Scientific Name

1 517 chi ti€u

Maximum residue level Min 0.001 (mg/kg)
| (2-amino-4-methoxy-6-(trifluormethyl)-
' ,3,5-triazine (AMTT))

https://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/start/screen/mrls/latest

e
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Commission a’e v EU Reference Laboratories for Residues of Pesticides
: ; Single Residue Methods

Quick Method for the Analysis of Highly Polar Pesticides in Food Involving
Extraction with Acidified Methanol and LC- or IC-MS/MS Measurement
I. Food of Plant Origin (QuPPe-PO-Method)

Version 12.2 (21.12.2023, Document History, see page 104)

|| Check for latest version of this Method under https://www.quppe.eu; older versions: obsolete versions ||

Authors: M. Anastassiades; A.-K. - D. I. Kolberg; E. Eichhorn; H. . A. Benkenstein; S. Zechmann;
D. Mack; C. Wildgrube; A. Barth; I. Sigalov; S. Goerlich; D. Dork; G. Cerchia

EU Reference Laboratory for pesticides requiring Single Residue Methods (EURL-SRM)
Contact: CVUA Stuttgart, Schaflandstr. 3/2, DE-70736 Fellbach, Germany, www.eurl-pesticides.eu; EURL@cvuas.bwl.de

Note: Changes from V12.1 to V12.2 are — | http://www.eurl-pesticides.eu/ |
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o EU RL_S R M on SR L EU Reference Laboratories for Residues of Pesticides
a ® Single Residue Methods

Quick Method for the Analysis of
Numerous Highly Polar Pesticides in Food Involving

Extraction with Acidified Methanol and LC-MS/MS Measurement
Il. Food of Animal Origin (QuPPe-AO-Method)

Version 3.2 (14.05.2019, Document History, see page 24)
Please check for the latest version of this document under www.quppe.eu

Changes from V2 to V3 are highlighted in yellow; from Va3 to V31 i gréen and from V3.1 to 3.2 in grey

Authors: M. Anastassiades; A.-K. Wachtler; D. I. Kolberg; E. Eichhorn; A. Benkenstein; S. Zechmann;
D. Mack; A. Barth; C. Wildgrube; . Sigalov; S. Gorlich; D. Dérk; G. Cerchia

EU Reference Laboratory for pesticides requiring Single Residue Methods (EURL-SRM)
Address: CVUA Stuttgart, Schaflandstr. 3/2, DE-70736 Fellbach, Germany
Web: www.eurl-pesticides.eu,
E-Mail: EURL@cvuas.bwl.de
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5.0 2 NEINOG Y- Y (M T ) TGO INS YX, . «ciseioni oo oo i S e o e 6 i G s i g g G o 33
5.6.3. MEthot 1.2 (ML.2): “GIYBCO. AS T1-HC™ ... oo eeeee o eee s oo eeeem e eee e eoe et et eeee oo se e et eeeesen s oeee oot e eeeeseseesemeren 35
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5.6.24, Method 11 (MI1): “GlyRC0. By 10 0N ASTO" .o ee e aereesaecsaesee e arasness senen samssamessemassmeses sasssmsss emsnsmers emmmnssans 73
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+ = satisfactory chomatography and detection sensitivity achieved,

NT = Not tested under the conditions shown in the respective sections,

(¥} = possible but compromised due to matrix effects or lacking separation or limited sensitivity or limitations in the detection of qualifiers compromising identification.
- analysis was tested and found to be poor under the described conditions,

* Using a gradient (98% 8 -> 609% B in 5 min, hold 2 min}

** Different LC-conditions required to improve peaks {see M1.7 or M1.9)

*+* compromised quantitation of Phosphonic acid due to co-elution of Phosphonic acid and Fosetyl, see also General Hints 5.6.1

- EU Reference Labaratories for Residues of Pesticde
> Single Residue Method:

Table 6: Scope of QuPPe-LC-Methods of analytes analyzed in the ESI-neg. mode Part.| ~s Quality of analysis may strongly depend on instrument type and condition
M1l M1.2 M13 M14 M15 M17a/b M18 M1.9 M1.10
Ouve meshor coge (56.2) (5.6.3) (5.6.3) (5.6.5) (5.6.6) ' (5.6.8) (s6.9) | (5.610) | (5.6.12) . .
Separation principle Anion Ex. | Anion Ex. Carbon Carbon HILIC HILIC HILIC HILIC HILIC HiLIC HILC HILIC
o 3: Torus DEA/ [a: Torus DEA/ Raptor | ObeliscN | Luna Polar | Luna Polar
Columntype| ASs1i1 AS11-HC | Hypercarb | Hypercarb | Trinity Q1 & AGE IEA”C APPC day || Seags
ANALYTES COVERED BY LC-MS/MS IN THE ESI-NEGATIVE MODE
Etheph v v il NT v iRy NT v -
HEPA v v NT ¥ v 2 NT v -
Glufe v v i NT v v Il NT v -
N-Acetyl-Glufosinate v b NT v v NT v -
MPPA v v NT v v NT v 5
Glyphosate ¥ v 7 NT v v ; NT v -
AMPA v F2 il NT v Fa I NT v =
Phosphonic acid (V) [} v % v NT v v
N-Acetyl-AMPA NT v NT v v NT NT NT NT NT
Fosetyl-Al - v NT v v 5 NT v B
Maleic Hydrazide - - NT - - - ) - -
Perchlorate NT - v v v - v
ch NT = v [ 450 () B (4]
Bialaphos NT NT NT v NT NT NT ¥ NT NT NT
|cyanuric acid NT NT NT - - - (v) - -
[Bromide NT NT - v 4 V) NT 4 4
Bromate NT NT v InT NT NT NT NT NT NT
N-Acetyl-Glyphosate NT NT NT () v 7 NT - -
Difluoroacetic acid NT NT INT NT NT v ] NT v NT NT NT
Trifluoroacetic acd NT NT INT NT NT v NT v - ()
Thiocyanate NT NT v INT NT NT v NT - (v}
Desmethyl-Dimethoate NT NT - NT NT NT NT NT NT NT NT
NT NT INT NT NT NT NT NT NT NT NT
NT NT INT NT NT INT NT NT NT NT NT
NT NT NT NT NT NT NT NT NT NT NT
NT NT NT NT NT NT NT NT NT NT NT
NT NT INT NT NT NT NT NT NT NT NT
NT NT INT NT NT NT NT NT NT NT NT

SCIEX TRIPLE Quad
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Table 8 : Methods mainly used by CVUA Stuttgart

M 1.3: Glyphosate & Co. Hyper-
carb (see 5.6.4)

M 1.4: Method 1.4 (M1.4): “Per-
ChloPhos” (see 5.6.5)

&mm qﬁmthitlve}

Glyphosate

AMPA

N-Acetyl-AMPA
N-Acetyl-Glyphosate
Ethephon

HEPA

Glufosinate
N-Acetyl-Glufosinate
MPPA

Fosetyl-Al

Phosphonic acid {screening)
Maleic Hydrazide
Perchlorate (screening))
Chlorate (screening)
Cyanuric acid

Bizlaphos

1290 Agilent
Infinity Il and
Sciex QTRAP

6500+

_Desmethyi-Dimethoate
;;Perdﬂome!q“.__.;_,_‘.;_; ‘

SCIEX TRIPLE Quad

EU Reference Laboratories for Residues of Pesbokdes
Single Residue Methods

Evaluation via solvent calibration and

IL-ISs except for Bialaphos and N-
Acetyl-AMPA (IL-IS not yet available)
M 1.5 and M 1.6 are currently being
tested for their suitability to replace
M13
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Glyphosate AMPA I T
; s - |
i i | « | i - Oat
i ~ 0.034 ppm
Ethephon 143/ 107 T MPPA 151/63T Glyphosate 168/ 63T Glufosinate 180/ 63T
i i ] !
: e » Pineapple
. . " v > 0.009 ppm
c R L S RM HEPA 125/79T N-Acetyl-Glufosinate 222/ 63 T AMPA 110/63T Fosetyl 109/81T
EPRW 2008, June 1-5, Berlin
Figure 7: Typical chromatograms of Gl ot :
| : ’ -
N-Acetyl-AMPA 152/ 63T Phosphonic acid 81/79

Figure 9: Typical chromatograms of Ethephon, HEPA, Glyphosat, AMPA, Glufosinate, MPPA, N-Acetyl-AMPA, N-Acetyl-

Glufosinate, Fosetyl-Al and Phosphonic acid at 0.1 mg/L in methanol with 1% formic acid.
SCIEX TRIPLE Quad
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est Problem with LC- and GC- MS

plus costs to purchase and maintain,
and facility requirements, and downtime,
and need for more expertise due to

greater complexity Y &
It is still a pain!

SCIEX TRIPLE Quad
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How to Calculate

Peak Area

2.0E+06

1.8E+06 -
1.6E+06 -

1.4E+06
1.2E+06
1.0E+06
8.0E+05
6.0E+05
4 OE+05
2.0E+05
0.0E+00

GC-TOF/MS of Atrazine in Rice

Estimate

Matrix Effects

¢+ Reagent Stds
® Matrix Stds (n=20)

y = 4612x + 29698

R%=0.9986

7" y=4142x + 4558

R?=0.9987

//{,//

-

0

%ME = (4612-4142)/4142 = 11%

90

100

150 200 250
Conc. (ng/qg)

300

350

400

SCIEX TRIPLE Quad
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7500000

Chlorpyrifos

4 ME (%)=-63354
aonne m Solvent

¥ = 3549.90x - 466153.70

4500000 & Martrix
5 =1223.18x- 82544.44

Area

3000000+

1500000+

0.0 02 0.4 0.6 08 1.0 12 14 1.6 18
5000000 G xpgl’

Disulfoton
40000004 ME (%) =-1326

m Solvent
§=2479.48x - 497344 36
30000004 & Matrix

¥ = 2150.75x - 288580.06

Area

2000000+

1000000

0- ————r——r— T

0.0 02 04 0.6 0.8 1.0 12 14 16 1.8
C10' xpglt)

7500000

Fenchlorphos

6000000 ME (%)= 4892
W Solvent
¥ =2088.73x - 392607.21
4500000 ¢ Mamix
y = 2088,73x - 392607.21

Area

3000000 -

1500000 -

0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 16 18
C10° x pgl”)

g

A

5
<

Area

2500000

Dichlorvos

2000000 ME (%) =-16.58

m Solvent

5 = 1397,90x -246993.49
15000004 & Maeris

y=1199.92x - 187264.90

1000000+

500000

0 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 12 14 16 18

4 -1
3750000 C(10 xpgL)
Ethoprophos
3000000 ME (%) =-22,93

W Saolvent
5= 208873 - 392607.21
2250000 & Marrix
£= 138094x - 16453418

1500000+

750000

0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8

C(10° x pg.L"
7500000 : )
Prothiofos
6000000 MEz(%9)= 6531

m Solvent
¥=3266.72x - 306037.96
4500000 & Maerix

»=1133.06x - 56067.11

3000000

1500000

0+ o —
0.0 0.2 0.4 0.6 0.8 1.0 12 1.4 1.6 1.8
Ci10° x pg. L")

(a) Matrix effect/%

500
400
400
300
254 218
200
106
100 I 39 47 58
P = T
| AP } F o &
0o & & S \\ & & N
\o &S & & S &
& & & & \o& & )
A » < & N o < &
) & C S
¥ >
(b)  Area Etoprophos
RN Matrix
300000 .
250000 pe
200000
L]
T Solvent
100000 = /_‘/__,_,J
0000 é P
0 .»ﬂ =
0 50 100 150 200 250 300
C/(uel?)

https://www.researchgate.net/figure/Matrix-effect-for-
the-six-pesticides-studied-in-the-bell-pepper-
matrix_fig2 335403723
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Effect of Analyte Protectants

Dimethoate

w/ analyte protectants

Abundance

Retention time (min)

SCIEX TRIPLE Quad
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Analyte Protectants

Strongly interact with active sites in GC system (inlet,
column and ion source) to decrease degradation and
adsorption of co-injected analytes.

Sharper peaks, less tailing, more ruggedness, lower LOD

HE
0 OH OH HQ
HO 0 OH
HO/\'/\O/\ HO H
G (@)
HO OH ok HO
ethylglycerol gulonolactone sorbitol shikimic acid
1 mg/mL 0.1 mg/mL 0.1 mg/mL 0.05 mg/mL

SCIEX TRIPLE Quad
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+MRM (118.0 -= 58.0) Di 0_01 ppm(no p.. |+ MRM (118.0 -> 58.0) Dime 0_01 ppm (p...
£ x102 9.625 min. ‘é’ x10 37 9.497 min.
3 5 Dimethipin 3 1 Dimethipin
4 1.4
1.24
3 14
0.8+
2 0.6
0.4+
1
0.2+
0 o]
T T T | T T
9 95 10 9 95 10
Acquisition Time (min Acquisition Time (min
quisiti (min) q i) N
+ MRM (118.0 -> 58.0) Dime 0_06 ppm(pepper ieaf).D + MRM (118.0 -> 58.0) Dime 0_06 ppm{pepper leaf)-3.0
£ 9/496 min. £ in.
5 xiot, Dimethipin S x10° pan
8 1 (c) 2385 8 36: (d) opss
0.95 3_2;
08 28]
0.77 ]
0.6 243
0.5 2]
0.47 1.6 ]
03] 1.2
0.2 ]
0.13 8381l..,. s il L.“..,, R
0087 , ' _ , by
9 e Acqustln‘)?r Time (min) 9 95 Aoquisiti})% Time (min)
Fig 2.
Optimization of analyte protectant (AP) for GC-MS/MS signal enhancement of dimethipin after priming with pepper leaf matrix (a) no priming (b) 10% AP
after priming (c) 20% AP after priming (d) 30% AP after priming
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BLUEBERRIES

Figure 3. Increasing MRM does not impede sensitivity

ANALYSIS OF 450 PESTICIDES IN

Despite the increase in number of components
measured, (Figure 3), the SCION 8900 TQMS
maintains good accuracy and linearity at scan
times of 4ms. The ion ratio stability is main-
tained when switched from 40ms to 7ms scan
time. This is maintained even at the lowest con-
centration of calibration standards (down to
1ppb). Reproducibility is maintained over multi-
ple runs.

minute .and t'veld‘ for 14.3 minutes. The Backflush
option was activated with a pressure of 5PS| and a
start time of 14 minutes.

TR
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sgsegeaieint

igsTusEss
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eI
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SCIEX TRIPLE Quad

RESULTS

The data showed excellent linearity for standards
and QC samples (Figure 5) with perfect ion scores
observed throughout the batch. Retention time
reproducibility was extremely consistent and
good recovery and reproducibility. This
reproducibility was consistent through all of the
detected analytes. For example, chlorphenvinfos,
an organophosphorous compound that is widely
used as an insecticide, was detected at a
concentration of 8ppb. The retention time of the
compound was 845 minutes, which is within 0.02
minutes of the expected RT. The calibration curve
had a R? of >0.998, with a residual of less than =
20%.
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Direct aqueous analysis of pesticides and PPCPs 1n drinking and
bottled water at parts per trillion levels

Samples

 Pesticides and PPCP 1n water

» Compounds: positive mode 370, negative mode 61 (46 internal
stds)

* The calibration standard concentrations were 0.1, 0.2, 0.5, 1, 2, 5,
10,

20, 50, 100, 200 and 500 ng/L. A calibration blank was also prepared.
» MilliQ water, tap water (drinking water), Evian, FIJI

...
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SCIEX

Methods
LC system: ExionLC™ System

e Column: Luna Omega C18 1.6 um, 100%2.1 mm

* Mobile phase:

— A : Water + 0.1% formic acid + 5mM NH4 formate
— B : MeOH + 0.1 % formic acid + SmM NH4 formate

* Temperature: 40 °C Total Time Flow Rate

* Injection volume: 500 uL (min) (uL/min)

* MS: fast pos/neg switching with Scheduled 0.00 500 99 1

MRM™ Algorithm 0.50 500 99 1
16.00 500 1 99
21.00 500 1 99
21.10 500 99 1
25.00 500 99 1

'SCIEX) G
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SCIEX QTRAP®® 6500+
Product Glufosinate sum Fosetyl sum Glyphosate Chlorate Ethephon
T - 1 l T
LOD MRL #R°P LoD MRL ¥RPD LoD MRL XREP LoD MRL FRPD LoD MRL J*RDD

Fruit and Vegetables | 16 ] 30 l 1% | 25 I 2000 | 13% ‘ 5 | 100 ] 15% I 8 | 10 I 15% | 18 | 50 I 11%
Seeds 12 30 12% 90 2000 15% 8 100 15% 3 10 10% 6 50 14%
Vegetable oil, Fat and Fatty Acids 15 30 19% 40 2000 12% 7 100 22% 2 10 6% 3 50 7%
Grain 18 30 12% 71 2000 14% 8 100 7% 7 10  14% 9 50 6%
Herbs and spices 25 100 8% 87 2000 13% 23 100 6% 8 10 15% 8 100 16%
Meat and Seafood 19 30 15% 23 100 12% 9 50 23% 4 10 8% 4 50 10%
Animal Oil, Fat and Fatty Acids 14 30 20% 51 100 11% 9 50 25% 10 10 16% 7 50 12%
Eggs and Eggs products 18 30 12% 33 100 11% 4 50 13% 12 10 9% 6 50 17%
Milk and Milk products 17 30 9% 20 100 6% 8 50 22% 5 10 12% 5 50 13%
Fatty acids 21 100 14% 70 1000 14% 3 100 18% 4 10 9% 3 100 10%

.
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For Fast Polarity Switching lonDrive High Energy Dynode detector — 6500+

IonDrive HED detector

Positive lons strike the HED first, Negative ions

strike the magnum directly

Magnum to be kept at one polarity

Positive Mode

| Float + Bias
CEM, +ve

-—

. HED, -ve

Positive ions first converted to
an electron, then electrons are
detected by electron multiplier

Negative Mode

=K .

O—//'

Float + Bias

CEM, +ve

1
' HED, -ve

Negative ions directly

detected by electron multiplier

CEM detector

Both positive and negative ions strike to detector

Detector voltage must be switched from positive tc
negative through ground for each cycle

-6kV Float

Positive Mode j
) e
+/- 300 V Deflector (optimized parameter)

+4kV Float
|

Negative Mode v
e
+/- 300 V Deflector (optimized parameter)

SCIEX - THE LEADER IN MASS SPECTROMETRY
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Polarity switching time decreased from 50 to 5 ms

@

=—=Technology & Sclence

Polarity Switching Method Cycle

Scan Positive
MRMs

Switch Polarity

Settllng Time

Scan

Negative
MRMs

Switch Polarity

Settllng Time

)

TAKE ADVANTAGE BY SCANNING MORE COMPOUNDS

Polarity Switching Settling Time (ms)

Comparing Different Polarity Switching
Times

120

100 +

o)
o

yd

3

5]

N
o
|

50 ms Polarity Switch 5 ms Polarity Switch
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PARAMETER METHOD
CHITIEU PHUONG PHAP Triple Quad/

Agricultural chemical
residues list of 1110

parame ter

LC/MS/MS: Ref. EN 15662:2018
GC/MS/MS:Ref. AOAC 2007.01 (21* Ed., 2019 and EN
15662:2018)

v

l

LC-MS: 480 chi tiéu

GC-MS: 626 chi tiéu

HS- GC/MS: 4 chi ti€u

v

QTRAP 6500+

l Thong s6 LC va MS cho
806 pesticide:
(+) 717 chi tiéu pos mode
(-) 89 chi ti€u neg mode
LC-MS: 323/ 480 chi ti€u

Chuyén d6i duoc 282 chi tiéu GCMS

thanh LC-MS

https://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/start/screen/mrls/latest

Eo

SCIEX TRIPLE Quad
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XIC of positive and negative ionization )\ SCIEX7500 System

ALL QUANTIFIER IONS IN MILLI-Q WATER

Wiy s-CAw-wam |1 BACCE®
NG M)-STOR 1, M O

Positive Mode
740 MRM transitions

1.'.

*

i R
LEREERLE R

0 128 na

| Negative Mode
[ ‘ 126 MRM transitions

,ﬂa , T .
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T
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CHEC N B LIRS B R e e S U N LS SCIEX"?S
» 4000 MRMs trong mot 1an phan tich trén thiét bi SCIEX TripleQuad™ va QTRAP®
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For fesearch Lse Only. Not for Lise In Diagnostic Procedures.

—
Food and Environmental -/SCIEX}

The Power.of Precision

LABORAT O
DEPARTEVENTAL

a routine accredited method RIS Soep:

DORDOON

Direct analysis of polar pesticides in water: R 4,

Using the SCIEX QTRAP® 6500+ LC-MS/MS System

Y. Fillatre', J. Prades?, L. Ley?, D. McMillan'
'SCIEX, France, °LDAR24, France

“The Glyphosate Paradox” is that, although glyphosate is the
most widely used agrochemical in the worid, it is also one of the
least often determined by analytical methods.' Monitoring a
highly polar, small organic pesticide such as glyphosate in food
and water from diverse sources presents a significant challenge.
Polar pesticides are not amenabie to standard extraction
procedures, are frequently poorly ionized, and demonstrate poor
chromatographic separation. These pesticides, therefore, have

hlstonca"y requlred Complex. Slngle'residue methods to make and other polaf pes“c.des in water samples_ In France‘ to
them amenable to analysis—usually involving time-consuming become accredited by the COFRAC (Comité Frangais
derivatization steps and considerable clean-up procedures. d'Accréditation), the laboratory must demonstrate their analytical

la N0 AMafal abk n caallabkaratian with OOIEY dauslanad - methOd IS ﬂt for a I’OUlme use by aChIev’ng requ"ed
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Key features

Hi¢u nang phan tich cuc cao @

Technology & Sclenc

Methods Sample preparation: Chlorinated water
samples were stabilized with sodium thiosulfate to

) Acc.redlted met}.lOd mn neutralize the presence of chlorine and then analyzed
drinking water with with the LC-MS/MS system.

V4 LOQ =20 ng/L for Surface water and underground water were

fos etyl- Al directly injected.

Chromatography: Separation was achieved using an

v LOQ =30 Ilg/ L for AMPA, ExionLC™ System fitted with a 500 puL loop and a
glufosinate, glyphosate CTO-20A column oven.

e Flexibility and

A LC column of 150 x 4 mm with a guard column of

ease of use the same material and a 0.5 pm filter was used for

* Long term stability and separation. This column allows the use of MS

robustness

...

amenable mobile phases at around pH 9.
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AMPA Fosetyl-Al Glufosinate Glyphosate
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Figure 3. Calibration curves obtained for the third accreditation sequence. (Top) Calibraticn curves of quantification and qualification MRMs of
AMPA, fosetyl-Al, glufosinate and glyphosate corrected with internal standards for S3. (Bottom ) Extracted ion chromatogram (XIC) of MRM 1 and MRM
2 for the blank, 20 ng/L and 30 ng/L samples for the four compounds. The solid blue line shows the mean ion ratio calculated from the standards and the
dotted lines the tolerance of 20%.




~SCIEX/ SCIEX - VIET NGUYEN Pong hanh cung khach hang @

The Power of Precision
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SCIEX 2222 SCIEXOS  ASIMPLE SWITCH
P LR ERER NIl 222 Software FORABIG DIFFERENCE ON ‘
phancung IET NGUYE
» Phan mém diéu khién ‘; KNNGIAJ .‘N :
o 1 e 1t A y thuat giau kinh
va xu 1y dit liéu nghiém

S\ SCIEX 7500 System

> Ung dung chuyén siu

Trang 1 - Thim tiis 3

vietGROUP"

Link To Science

E=1 SCIEX - VIET NGUYEN vietcAUB® 73

Done Differently

Pbong hanh cung khach hang ™ = % ~
vietEDU DOCTOR LABs®
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/SCIEX) 4/ Ung dung

Nguén thong tin: https://www.cargill.com.vn/vi/trang-ch%E1%BB%A7

N6ng nghiép: thu mua, bdo quan, kinh doanh, x ly cling nhw phan phoi ngii coc va
hat c6 dau, bao gébm lua mi, ngé, cac loai hat c6 dau, Iﬁq mach’vé cao lwong, dau
thwc vat va ba/bot tho trén pham vi toan cau, mét cach déng nhat.

See What You've
Been Missing

Nganh Dinh dué'ng va Sirc khoe Vat nudi: Cac san phdm va dich vu cda chang toi
bao gém nguyén liéu thirc &n chan nuéi, cdng thirc sdn xuét thirc &n chan nudi, giai
phap quan ly, dich vu quan ly rdi ro, thirc &n chan nudi hédn hop, phu gia va hén hop
chat bd sung cho thirc &n chan nudi, va cac gidi phap tuy chinh ( dat Hazard Analysis
and Critical Control Points -chirng nhan HACCP).

Thuc phém va nudc giai khat Ca cao va so co la; Cac nhom nguyén liéu chire nang; Nguyén liéu giup
tang cwq’ng stwrc I§h6e; Keo nwéc (HderocoI’Ioid); ’Lecithin; Dai mz;ach
(Malt); Dau va chat béo; Tinh bot va dan xuat; Chat lam ngot; Chat tao

e : cau truc cho thwc pham
Cham soc ca nhan & sac dep Fe p

Duwo'c Pham: cung cap cac thanh phan dwoc phdm hoat tinh s dung cho cac giadi phap thdm tach mau ciing nhw
tham phan phuc mac va cac loai thubc tiem
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Theo luét an toan thuc pham s6 55/2010/QH12 ctia Qudc hoi ngay 17/6/2010, kiém nghiém thuc pham 1 hoat
dong thtr nghiém, danh gia sy phu hop voi quy chuan ki thuat va tiéu chuin tuong tng d6i véi thwe pham, phu
gia thuc pham, chat hd tro ché bién thwe pham, chat bo sung vao thuwe pham, bao goi, dung cu, vat li¢u
chira dung thue pham.

Kiém nghiém thuc pham hudng dén kiém nghiém chat lwong va kiém nghiém an toan cua san pham thuc pham,

Kiém nghiém du lugng thudc thia y
Kiém nghiém thanh phan dinh dudng

Kiém nghiém du luong thuéc bao vé thuc vat
Kiém nghiém phu gia thuc pham

Kiém nghiém kim loai nang

Kiém nghiém cam quan thuc pham

Kiém nghiém vi khoang
Kiém nghiém doc to6 vi nam

Kiém nghiém vi sinh vat

Kiém nghiém doc t6 tu nhién
Danh gia tinh khang khang sinh cua vi khuan

Kiém nghiém chat gay di trng

Kiém nghiém thuc pham bién déi gen



http://nifc.gov.vn/index.php/vi/tin-ta-c/kiem-nghiem/kiem-nghiem-thuc-pham
http://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-thanh-phan-dinh-duong-post1467.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-phu-gia-thuc-pham-post1468.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-cam-quan-thuc-pham-post1470.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-doc-to-vi-nam-post1471.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-doc-to-tu-nhien-post1472.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-chat-gay-di-ung-post1475.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-chat-luong-thuoc-bao-ve-thuc-vat-va-thuoc-thu-y-post1474.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-chat-luong-thuoc-bao-ve-thuc-vat-va-thuoc-thu-y-post1474.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-kim-loai-nang-post1477.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-vi-khoang-post1478.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-vi-sinh-vat-post1479.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/danh-gia-tinh-khang-khang-sinh-cua-vi-khuan-post1480.html
https://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-thuc-pham-bien-doi-gen-post1482.html
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Kiém nghiém thanh phan dinh dudng

- Thanh phén dinh dwéng da lwong: 46 am, tro, protein (dam), lipid (béo), carbohydrat
(glucid), duong tong, duong khu, thanh phan duong (glucose, fructose, saccarose,
lactose...), xo tho, xo téng, X0 tan, xo khong tan, mudbi, acid, nang luong.

- Thanh phdn dinh dwéng vi lwong: Vién Kiém nghiém an toan vé sinh thuc pham qubc
gia lién tuc phat trién cac phuong phap phan tich thanh phan dinh dudng vi lugng thuc
phém, dac biét, Vién da thuc hién phan tich dugc cac dang khac nhau cua cac vitamin, nhu:
*Vitamin tan trong dau: vitamin A (retinol, retinyl palmitate...), carotene (carotene tong so,
beta-caroten), vitamin D (D2, D3), vitamin E (alphatocopherol, tocopheryl acetat, beta-
tocopherol, gama-tocopherol, delta-tocopherol), vitamin K (K1, K2, K3, MK4, MK7).
*Vitamin tan trong nudc: vitamin nhom B (B1, B2, B3, B5, B6, B9, B12, biotin), vitamin C
(acid ascorbic, ascorbyl palmitate, ascorbyl glucoside, ascorbyl phosphate).

*Cac khoang chat: Natri, Kali, Calci, Sat, Kém, Magie, Selen...



http://nifc.gov.vn/ky-thuat-chuyen-mon/kiem-nghiem-thanh-phan-dinh-duong-post1467.html

SCIEX/ KIEM NGHIEM THU'C PHAM @
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Gi6i thiéu vé phu gia thwe pham

Theo Uy ban Tiéu chuan thuc pham quédc té (Codex Alimentarius Commission — CAC), phu gia thuc pham
1a: " Mot chat, c6 hay khong co gia tri dinh dudng, ma ban than n6 khong duoc tiéu thy thong thuong nhu
mot thuc pham va cling khong duogc st dung nhu mdt thanh phan ctia thuc pham, viéc cha ¥ bo sung chung
vao thuc pham dé giai quyet muc dich cong nghé trong san xuat, ché bién, bao gbi, bao quan, van chuyén
thuc pham, nham cai thién két cdu hodc dic tinh ky thuat cua thuc pham d6. Phu gia thyuc pham khong bao
gom céac chat 6 nhiém hodc cac chat duogc bd sung vao thuc pham nham duy tri hay cai thién thanh phan dinh
dudng cua thuc pham".

Nhu vay, phu gia thuc phém khong phai 1a thuc phém, ma n6 duoc bd sung mot cach chu y, truc tiép hoac
gian tiép vao thuc phém nham cai thién két ciu hodc dic tinh ky thuat cua thuc phém do6. Phu gia thuc phém
ton tai trong thuc phém nhu mot thanh phﬁn cua thuc phém vO1 mot gi61 han tdi da cho phép da duoc quy
dinh.

BOYTE CONG HOA XA HQI CHU NGHIA VIET NAM
------ Doc lap - Tw do - Hanh phuc

S6: 24/2019/TT-BYT Ha Nbi, ngay 30 thang 8 nam 2019

THONG TU
QUY PINH VE QUAN LY VA SU DUNG PHU GIATHUC PHAM
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Péi v6i nguyén liéu phu gia thuc pham, B6 Y té da ban hanh 23 quy chuan Viét nam quy dinh céc

yéu cau k¥ thuat, bao gdm:

1. QCVN 4-1:2010/BYT: OCVN vé chit diéu vi

2. QCVN 4-2:2010/BYT: QCVN vé chat lam 4m
3. QCVN 4-3:2010/BYT: QCVN vé chit tao xép

4. QCVN 4-4:2010/BYT: QCVN vé chit chdng dong von
5. QCVN 4-5:2010/BYT: QCVN vé chit giir mau

6. QCVN 4-6:2010/BYT: QCVN vé chit chong oxy héa
7. QCVN 4-7:2010/BYT: QCVN vé chit chong tao bot
8. OCVN 4-8:2010/BYT: QCVN vé chit ngot tong hop
9. QCVN 4-9:2010/BYT: QCVN vé chit lam rin chic

10. OCVN 4-10:2010/BYT: QCVN vé phim mau

11. QCVN 4-11:2010/BYT: QCVN vé chéat diéu chinh d acid 23. QCVN 4-23:2011/BYT:

13. QCVN 4-13:2010/BYT:

QCVN vé chit 6n dinh

14. QCVN 4-14:2010/BYT:

QCVN vé chit tao phire kim loai

15. QCVN 4-15:2010/BYT:

QCVN vé chit xir Iy bot

16. QCVN 4-16:2010/BYT:

QCVN vé chit don

17. QCVN 4-17:2010/BYT:

QCVN vé chit khi diy

18. QCVN 4-18:2011/BYT:

OCVN vé nhom ché phﬁm tinh

bot

19. QCVN 4-19:2011/BYT:

QCVN Ve enzyme

20. OCVN 4-20:2011/BYT:

QCVN vé chit lam béng

21. QCVN 4-21:2011/BYT:

QCVN vé chit lam day

22. QCVN 4-22:2011/BYT:

QCVN vé chit nhii héa

OCVN vé chét tao bot

I12. gCVN 4-12:2010/BYT: QCVN vé chit bio quan  SCIFXTRIPLE Quad



https://nifc.gov.vn/files/media/202202/QCchatdieuvi.pdf
https://nifc.gov.vn/files/media/202202/QCchatlamam.pdf
https://nifc.gov.vn/files/media/202202/QCchattaoxop.pdf
https://nifc.gov.vn/files/media/202202/QCchongdongvon.pdf
https://nifc.gov.vn/files/media/202202/QCchatgiumau.pdf
https://nifc.gov.vn/files/media/202202/QCchongoxihoa.pdf
https://nifc.gov.vn/files/media/202202/QCchongtaobot.pdf
https://nifc.gov.vn/files/media/202202/QCtaongot.pdf
https://nifc.gov.vn/files/media/202202/QClamranchac.pdf
https://nifc.gov.vn/files/media/202202/QC%204-10_pham%20mau_ruot.pdf
https://nifc.gov.vn/files/media/202202/QC%204-11_Chat%20dieu%20chinh%20do%20acid_ruot.pdf
https://nifc.gov.vn/files/media/202202/4_12_Chat%20bao%20quan.pdf
https://nifc.gov.vn/files/media/202202/qcvn-4-13-2010-BYT-chat-on-dinh.pdf
https://nifc.gov.vn/files/media/202202/4_14_Chat%20tao%20phuc%20kim%20loai_final.pdf
https://nifc.gov.vn/files/media/202202/4_15_Chat%20xu%20ly%20bot_final.pdf
https://nifc.gov.vn/files/media/202202/4_16_Chat%20don_final.pdf
https://nifc.gov.vn/files/media/202202/4_17_Chat%20khi%20day_final.pdf
https://nifc.gov.vn/files/media/202202/Chephamtinhbot.pdf
https://nifc.gov.vn/files/media/202202/Enzym.pdf
https://nifc.gov.vn/files/media/202202/Lambong.pdf
https://nifc.gov.vn/files/media/202202/Chatlamday.pdf
https://nifc.gov.vn/files/media/202202/Chatnhuhoa.pdf
https://nifc.gov.vn/files/media/202202/Chattaobot.pdf
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ooooo f Precision Technology & Sclence

Kiém nghiém ddc to vi nim

+ Poc té vi nAm (mycotoxin) 1a cac doc to do ndm moc sinh ra, chung 1a cac san pham phuy
clia qua trinh trao doi chat.

+400 loai doc td vi nAm. M6t s6 nhoém ddc to vi nam chinh : aflatoxin B & G, aflatoxin M1,
ochratoxin A, patulin, fumonisin, deoxynivalenol va zearalenone.

+Tai cac nudc chau Au, 2161 han cho phép cua cac doc t6 vi nam duoc quy dinh tai EC
1881/2006 va quy dinh stra d6i EC 1126/2007.

Tai Viét Nam, BO Y té quy dinh muc gii han toi da cho phép cta ddc té6 vi nAm trong thuc
pham tai QCVN 8-1:2011/BYT.

B6 Nong nghiép va phat trién nong thon quy dinh murc gidi han toi da cho phép cua doc to vi
nam aflatoxin trong thirc an chan nu6i tait QCVN 01-183:2016/BNNPTNT, OCVN 01 - 78:
2011/BNNPTNT.



https://nifc.gov.vn/files/media/202205/qcvn8.1.pdf
https://nifc.gov.vn/files/media/202205/QCVN01-183-2016-BNNPTNT.pdf
https://nifc.gov.vn/files/media/202205/QCVN-01-78-2011-bnnptnt-thuc-an-chan-nuoi.pdf
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The Power of Precision Technology & Sclence

Kiém nghiém ddc t6 twr nhién

Poc t6 nhém Alkaloids ddc gom méot s6 nhém chinh nhu sau:

Alkaloid tir cay 14 ngon: koumine, gelsemine

«Alkaloid tir cAy ma tién: brucine, strychine

«Alkaloid tir cti 4u tau: aconitine

*Tropane alkaloid: Mot s6 alkaloid ho ca nhu atropine , scopolamine (ca déc duoc); cocaine (ca cao).
*Pyrrolizidine alkaloids: senecionine, echimidine, intermidine, jacobine...

*Glycoalkaloid: a-solanin, a-choconin, a-tomatin

Poc to nhém Cyanogenic glycosides: Mot so thanh phan cyanogenic glycoside trong sin, ming, lia mién,
khoai mon: amygladin, him lwong tong cyanide

Poc to qua vai: HGA, MCPG

Poc to coc: resibufogenin, bufalin, cinobufagin

Poc t6 nhuyén thé gom cic nhom:

“Doc t6 gay liét co (PSP)

*Doc t6 gay tiéu chay (DSP)

*Doc td gay mat tri nhG (ASP)

Pjc t6 ca néc: Tetrodotoxin

Pjc to tir nAm ddc: amatoxins, phalloidine, phallacidine
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The Power of Precision Technology & Sclenc

Kiém nghiém chat gy di ing
Chat gdy di tng hay con goi la chat di nguyén la nhitng chat sau khi xAm nhap vao co thé
sinh vat s€ duoc hé théng mién dich nhan biét va dap ung, tic la sinh ra cac khang thé tong
tng c6 dic tinh két hop véi khang nguyén ay.
Chat gay di ung c6 thé 1a protein hoic phirc hop cua protein va polysaccharide, protein va
lipid, lipid va polysaccharide hay protein va cac hoa chat don gian. Cau trac hoa hoc, dic
biét 1a cach sap xép acid amin trong diy peptide 1a diéu kién quyét dinh tinh khang nguyén
cua peptide do.
O chau Au, M¥ va nhiéu nudc phat trién, hién da c6 nhirng quy dinh vé viéc ghi nhin hang
hoa, cong bd cac thanh phan thuc pham c6 trong san pham. Ham luong t6i da cho phép cua
cac chat gay di ung trong thuc pham tai chau Au va Hoa Ky duoc quy dinh 1a 10 mg/keg.
O Viét Nam , theo thong tu lién tich s6 34/2014/TTLT-BY T-BNNPTNT-BCT vé viéc huéng
dan ghi nhan hang hoa d6i vdi thue pham, phu gia thuc pham va chat hd tro ché bién bao goi
san ciing dd quy dinh viéc cong bo thanh phan ciu tao cua thuc pham, vi di nhu cong bo su
cO mat cua tring, lac, dau tuong, sira...
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The Power of Precision Technology & Sclence

Kiém nghiém thudc bao vé thwe vat va thuoc thu y

Thudc bao vé thuc vat 1a nhitng hop chat hoa hoc (v6 co hodc hitu co), nhitng ché pham sinh hoc
(chat khang sinh, vi khuan, ndm siéu vi trung...) nhirng chat c6 ngudn gbc dong vat, thuc vat
dugc str dung dé bao vé cay trong va ndng san, chong lai sy pha hai cta nhiing sinh vat gay hai
nhu con trung, nhén, tuyén trung, chudt, chim, rong réu co6 dai

Mot s6 quy dinh vé thude trir sdu va thude tht y tai Viét Nam:

*Thong tu s6 10/2016/TT-BNNPTNT ban hanh danh muc thuéc tht y dugc phép luu hanh, cam
str dung & Viét Nam, cong bdo ma HS d6i vaoi thude tha y nhap khau duge phéo luu hanh tai Viét
Nam

*Thong tu s6 13/2016/TT-BNNPTNT quy dinh vé quan 1y thudc tht y cia Bo Nong nghiép va
phat trién nong thon

*Quy chuan k¥ thuat quoc gia QCVN 01-188/BNNPTNT vé chat luong thude bao vé thuc vat.
*Thong tu 10/2020/TT-BNNPTNT ban hanh danh muc thuéc bao vé thuc vat duoc phép su
dung, caAm sir dung tai Viét Nam
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The Power of Precision

Thirc an chan nudi 1a nhitng san phém thirc an ma vat nudi duoc cho an, uéng (hoac bo sung vao moi truong ddi véi vat nudi
thay san) ¢ dang tuoi, sbng, hodc di qua ché bién, bao quan, bao gdm thtrc dn dinh dudng va thic dn chtic ning & cac dang:
nguyén liéu, thitc dn don; thirc &n hdn hop hoan chinh; thirc An dam dic, thic in bo sung; phu gia thirc an va cac san phém bo
sung vao mdi trudng nudi (ddi véi thire an thuy san) nham tao thirc an tu nhién, on dinh mai trudng nudi, ting hidu qua su
dung thtrc an.

* Nhom cac chi tiéu an toan:

*Phan tich doc t6 vi nAm — mycotoxin (Aflatoxin, Ochratoxin,
Citrinin,....)

*Phan tich du luong hoa chit bao vé thuc vat (tét ca cac nhom
Pesticide)

*Phan tich x4c dinh giéi han 6 nhiém vi sinh vat (E. coli, nam
men, mbc,....)

*Phan tich du luong khang sinh, hormon tang truéng.

*Xac dinh ham lugng kim loai nang: Pb, Cd, As, Hg (v06 co va
httu co)

kiém nghiém nguyén liéu thuc pham

* Nhom céc chi tiéu Vat ly - Cam quan:

«Cam quan: mau sic, trang thai, mui.

«Chi s6 acid, chi s6 peroxid

D6 am, mat khéi luong khi siy kho.

* Nhom cac chi tiéu chit luong:

Thanh phan da luong: protein (dam), lipid (béo),
carbohydrat (glucid), tro

*Xac dinh ham lugng hoat chét chinh:

+ Acid amin trong nguyén liéu va thanh pham TACN

+ Céc vitamin trong dang premix hodc thirc an hdon hop
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For Research Use Only. Not for Use In Diagnostic Procedures.

Drug Discovery and Development ( SC'EX

Quantitative LC-MS Solution for Targeted Analysis of Cell
Culture Media

Featuring the SCIEX QTRAP® 6500+ LC-MS/MS Systen Capanntit gwin

Number of components

Zuzana Demianova' and Lei Xiong? AHIIOACS 3
'SCIEX, Brea, CA; °’SCIEX, Redwood City, CA Vitamins 15
o Carbohydrates 4
Measurement of polar and nonpolar as well as positive :
. . L . Fatty acids 5
and negative polarity components within a single
method Nucleic acids 17
Others 32
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Mass Spec: MRM parameters for 110 components + Two MRM transitions were monitored for each analyte,
+ a Triple Quadm 6500+ system. +This method contains 178 positive MRMs and 54 negative
+ The scheduled MRMm Algorithm Pro(sMRM) was used MRMs.

Chromatography: an ExionLCw System
+ Phenomenex KinetexeF5 column (150 mm x 2.1 mm ID, particle size 2.6 um).
+ Total method time was 20 min

+ flowrate of 200 pl/min.
Mobile phase A was 0.1% formic acid in water, and mobile phase B was acetonitrile with 0.1% formic acid.

+ Column oven temperature was 40°C.
+ Injection volume was 5 L.

Sample preparation: A final master mix was prepared containing all standards (6.67-20 ug/ml) depending on analyte
signal).

Cell culture medium (CD CHO medium, Gibco) was diluted 5-fold with 0.1% formic acid in 50% acetonitrile, and
centrifuged. The supernatant was further diluted 60-fold with 0.1% formic acid.
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Figure 5. Representative MIDAS™ workflow for L-Leucine and L-Isoleucine with compound match from the Sciex Accurate Metabolite Spectra
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Figure 3. Top panel shows various XICs of low abundant
components from Gibco's cell culture media (CD CHO medium).
Bottom panel shows amino acids from Gibco's cell culture
media (CD CHO medium).
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High sensitivity
Selectivity

Speed

Robustness;

Enables unambiguous
1dentification and
quantification of a large
number of analytes in a
single analysis

SCIEX CCMA Method Contains > 110 Media Analytes

SCIEX TRIPLE Quad

Ammo Acids
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Food and Environmental

Table 1. Daily required values (DV) of different B vitamins for a human

adult as obtained from the FDA' )
mplex in Infant Formula
Vitamin DV (mg)
Thiamine B1 15
Concord, Ontario (Canada)
Riboflavin B2 1.7
Niacin B3 20
Pantothenic acid BS 10
Pyridoxal B6 2
Biotin B7 0.3
Folic acid B9 04
Cyanocobalamin B12 0.006
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Vitamin B is a group of water-soluble vitamins

Food samples:matrices complex

Sensitive methods typically require highly selective sample clean up procedures.
Vitamin B is a complex mixture of highly polar compounds (Figure 1) whose pK.range from 0.5 to 10.2,

making their analysis challenging.
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Figure 1. Chemical structures of B vitamins
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Sample Preparation

Sample (1 g) was mixed with 50% acetonitrile in acidified water (containing an
antioxidant) + IS.

Shaken vigorously for 1 minute, roller mixed for 10 minutes (protected from light).

After centrifugation, filtered and the filtrate diluted 20 times with water containing an ion
paring reagent. The sample preparation

was kept as simple as possible to reduce possible vitamin breakdown, with SPE no longer
needed for the late eluting B7,

B9, and B12 vitamins.

During the development work the effects of light, temperature,

and acidity on standard stability were tested and it was found

that the use of amber glass with a lower pH with the presence of

an antioxidant helped stabilize the extracts.




