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Thermo Scientific™ Dionex™ UltiMate™ 3000 UHPLC*
systems offer excellent chromatographic performance,
operational simplicity and unrivaled flexibility. Choose
from a wide range of standard and unique specialty
detectors to extend your laboratory’s analytical
capabilities.
Thermo
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UltiMate 3000 UHPLC* Systems

Best-in-class HPLC systems for all your chromatography needs

UltiMate 3000 UHPLC* Systems provide excellent chromatographic performance while maintaining easy, reliable operation. The basic and standard
analytical systems offer ultra HPLC (UHPLC) compatibility across all modules, ensuring maximum performance for all users and all laboratories.

Covering flow rates from 20 nl/min to 10 mL/min with an industry-leading range of pumping, sampling, and detection modules, UltiMate 3000
UHPLC* Systems provide solutions from nano to semipreparative, from conventional LC to UHPLC.

Superior chromatographic performance

UHPLC design philosophy throughout nano, standard analytical, and rapid separation liquid chromotography (RSLC)

620 bar (9,000 psi) and 100 Hz data rate set a new benchmark for basic and standard analytical systems

RSLC systems go up to 1000 bar and data rates up to 200 Hz

x2 Dual System for increased productivity solutions in routine analysis

Fully UHPLC compatible advanced chromatographic techniques

Thermo Scientific™ Dionex™ Viper™ and nanoViper™ fingertight fittings—the first truly universal, fingertight fitting system even at UHPLC pressures
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Gum Arabic

Surfactants

Spans

References

RSLCnano Systems Basic LC Systems
The Rapid Separation nano LC System (RSLCnano) provides the power for high resolution and UltiMate 3000 Basic LC Systems are UHPLC compatible and provide reliable, high performance 0

I hermo fast chromatography in nano, capillary, and micro LC. solutions o fit your bench space and your budget.
SCIENTIFIC 0]
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UltiMate 3000 Variable Wavelength
Detectors

The Thermo Scientific Dionex UltiMate 3000 VWD-3000 is a variable
wavelength detector (VWD) series for industry leading UV-Vis detection.
The forward optics design and wide range of available flow cells ensure
optimal performance over a flow rate range of five orders of magnitude.
Automated qualification, performance optimization, and instrument wellness
monitoring deliver maximum uptime, simplify work-flow, and give you full
confidence in your analytical results. The detector is available in a standard
100 Hz (VWD-3100) and a 200 Hz Rapid Separation version (VWD-
3400RS) for the most challenging UHPLC applications.

High-Performance UV-Vis Detection

e The VWD-3400RS variant provides data collection rates of up to 200
Hz for optimal support of today’s and tomorrow's UHPLC separations

e The VWD-3100 standard detector operates at up to 100 Hz data rate
for optimum support of 62 MPa (9000 psi) UltiMate 3000 Standard
systems

e Superior detection of trace analytes with low noise (< —2.0 pAU) and
drift (< 100 pAU/h)

e The detector's large linearity range of up to 2.5 AU is ideal for
applications with widely varying analyte concentrations

e Up to four absorption channels (VWD-3400RS) and spectral scans
support effective method development

e Active temperature control of optics and electronics for data
acquisition independent of ambient conditions

Food Compendium:

Analytical Technologies

Standard HPLC Detectors

Front panel access for quick and easy lamps and flow cells changes
Automated qualification monitoring for full regulatory compliance

Large front panel display for monitoring the detector status even from
a distance

Maximize uptime using predictive performance—based on monitoring
the life cycle of detector lamps

The detector can be upgraded with the Thermo Scientific Dionex
pH/Conductivity Monitor (PCM-3000) for accurate and precise pH-
and conductivity monitoring

Unique 45 nL ultra-low dispersion UV monitor for dispersion-free UV
detection in LC/MS

UltiMate 3000 VWD-3400 Variable Wavelength Detector.
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UltiMate 3000 Diode Array and
Multiple-Wavelength Detectors

The Thermo Scientific Dionex UltiMate DAD 3000 detector is a high-
resolution, 1024-element diode array detector (DAD) available in Rapid
Separation (200 Hz) and Standard (100 Hz) versions. It operates with
the Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data
System (CDS) software to provide a variety of spectra views, including
3-D plotting and automated chromatogram handling. The high resolution
and low-noise performance of the DAD-3000 family makes it ideal for

the most sensitive and accurate library searches and peak purity analyses.

The detector is also available as a multiple wavelength detector (MWD) in
Standard (100 Hz) and Rapid Separation (200 Hz) versions.

e Data collection at up to 200 Hz using a maximum of eight single-
wavelength data channels and one 3-D field (3-D only with
DAD-3000 (RS)) for best support of ultrafast separations

e Standard versions operate at up to 100 Hz data collection rate for
optimum support of 62 MPa (9000 psi) UltiMate 3000 Standard
systems

e Accurate compound confirmation with a 1024-element, high
resolution photodiode array

e Flexibility in both UV and Vis applications with 190-800 nm
wavelength range

e | ow-noise over the full spectral range using deuterium and tungsten
lamps

e Fast and accurate wavelength verification using a built-in holmium
oxide filter

Food Compendium:
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Standard HPLC Detectors

The detector can be upgraded with the UltiMate PCM 3000 for
accurate monitoring pH gradients

Excellent reliability and reproducibility with low baseline drift (typically
< 500 pAU/N)

Simplified routine maintenance with front access to pre-aligned cells
and lamps

ID chips on flow cells and lamps for identification and life-span
monitoring

Chromeleon CDS software for full control and flexible data handling

Front-panel display for easy monitoring of detector status to maximize
uptime

Flow cells for semi-micro, semi-analytical, analytical, and semi-
preparative applications

Flow cells available in stainless steel and biocompatible versions

UltiMate 3000 DAD-3000 Diode Array Detector
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RefractoMax 521 Refractive Index Detector

The Thermo Scientific RefractoMax 521 Refractive Index Detector from
ERC Inc. This detector, in combination with the UltiMate 3000 system, is
the right choice for the isocratic analysis of sugars, polymers, and fatty
acids. It features fast baseline stabilization and excellent reproducibility,
combined with high sensitivity. The RefractoMax 521 is fully controlled by
the Chromeleon CDS, and can also operate in stand-alone mode.

e The detector is highly sensitive and applicable universally. It
provides very stable baselines with a drift of 0.2 pRIU/h and a noise
specification of 2.5 nRIU or less

e The optical bench, thermostatically regulated from 30 °C to
55 °C, and the superior signal-to-noise ratio ensure highly precise
measurement results
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Standard HPLC Detectors

The extended flow rate range from 1 mL/min up to 10 mL/min
and the operating range of 1.00 to 1.75 RIU enable the use of this
detector for a wide range of applications

Applications include the analysis of all compounds with low UV-Vis
activity, such as alcohols, mono- and polysaccharides, esters, fatty
acids, or polymers

An Auto Set-up function automates purging, equilibration, autozero,
and the control baseline stability and noise

Operation with Chromeleon CDS makes the detector easy to use and
ensures maximum productivity in instrument control, data processing,
and reporting of results

RefractoMax 521 Refractive Index Detector
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Corona Veo Charged Aerosol Detector

Charged Aerosol Detection provides near universal detection independent
of chemical structure for non- or semi-volatile analytes with HPLC and
UHPLC. A Thermo Scientific™ Dionex™ Corona™ Veo™ Charged Aerosol
detector is ideally suited as a primary detector for any laboratory, while
providing complementary data to UV or MS methods. No other LC
detector available today can match the performance of a Corona Veo
detector,

e High sensitivity — single-digit nanogram on column

e (Consistent response — independent of chemical structure

e \Wide dynamic range — to four orders of magnitude or greater

e Simple to use — easy to integrate with any HPLC/UHPLC system

The Corona Veo detector gives the simplicity, reproducibility and
performance required for a full range of applications from basic research
to manufacturing QG/QA. With charged aerosol detection you get
predictable responses to measure analytes in direct proportion to their
relative amounts for quantitation without actual standards.

This detector offers the flexibility to use reversed-phase gradients, as well
as normal phase and HILIC modes of separation on any LC system.
And, in many cases eliminates the need for derivatization or sample pre-
treatment to provide real dilute-and-shoot simplicity.

Food Compendium:
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Ultimate 3000 Electrochemical Detector

Electrochemical detection delivers high sensitivity for neurotransmitter
analysis, simplicity and robustness for pharmaceutical or clinical
diagnostics, and the selectivity for the characterization of complex
samples such as natural products, biological tissues and fluids. For
today’s researcher, there is a continuing need for detecting vanishingly
small quantities of analyte and often in complex samples. Because
electrochemical detection measures only compounds that can undergo
oxidation or reduction it is both highly sensitive and very selective.

The Thermo Scientific Dionex UliMate 3000 Electrochemical Detector,
designed by the pioneers of coulometric electrochemical detection,
delivers state-of-the-art sensor technologies complete with an entire range
of high performance and ultra-high performance LC systems optimized

for electrochemical detection. The UltiMate 3000 ECD-3000RS takes
electrochemical detection to the next level with UHPLC compatibility, total
system integration, and selection of detection mode, all with unprecedented
operational simplicity.
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Specialty HPLC Detectors

Features include:

e Detection Modes — choose from DC and PAD for optimum analyte
response

e (Choice of sensors — both coulometric and amperometric sensors to
meet the demands of any application

e [JHPLC compatibility — ultralow peak dispersion and high
data acquisition rates for conventional or fast, high resolution
chromatography

e Modularity — easily expandable to multiple independent sensors for
unrivaled flexibility

e Autoranging — simultaneously measure both low and high levels of
analytes without losing data

e SmartChip™ technology — easy operation with automatic sensor
recognition, event logging and electrode protection

UltiMate 3000 Electrochemical Detector
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CoulArray Multi-electrode Array Detector

The Thermo Scientific™ Dionex™ CoulArray™ Multi-electrode Array
detector is the only practical multi-channel electrochemical detection
system that allows you to measure multiple analytes simultaneously,
including those that are chromatographically unresolved. The

CoulArray detector delivers the widest dynamic range of any available
electrochemical detector with unmatched selectivity for detection of
trace components in complex matrixes, even when used with aggressive
gradients.

e Measures analytes from femtomole to micromole levels

e (reatly simplify sample preparation and eliminate interferences

e Simultaneously analyze multiple analytes in very complex samples
e Fagsily produce qualitative information for compound identification

Multiple system configurations offer 4, 8, 12, or 16 channels that can be
upgraded anytime. The unique data acquisition and processing software
uses automatic signal ranging and a unique patented baseline correction
algorithms to provide identification and quantitation of single or multiple
analytes and powerful 3D data for quick sample fingerprint confirmation
with integration to pattern recognition platforms.

With the power of coulometric array technology, the CoulArray detector
can give you the qualitative data of a optical PDA with 1,000 fold greater
sensitivity to profile the characteristic qualities of products, determine
integrity, identify adulteration and even evaluate competitors’ products.
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CoulArray Multi-electrode Array Detector
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Ultimate 3000 Fluorescence Detector

The Thermo Scientific Dionex UliMate 3000 FLD-3000 is a high-sensitivity
fluorescence detector series for UliMate 3000 HPLC systems. It is available in
Rapid Separation (RS) and Standard (SD) versions. The optics of the FLD-
3000 series provide maximum stray-light suppression for best detection
sensitivity. Operated with the Chromeleon CDS software, the detector provides
automated qualification, various tools for method development, and instrument
wellness monitoring for ease of use, maximum uptime, and the highest degree
of regulatory compliance.

e Data collection at up to 200 Hz for optimal support of even the fastest
UHPLC separations (FLD-3400RS)

e Standard detectors operate at up to 100 Hz data rate for optimum support
of 62 MPa (9,000 psi) UtiMate 3000 standard systems

e | owest limits of detection with a Raman signal-to-noise ratio
(S/N): > 550 ASTM (> 2100 using dark signal as noise reference)

Food Compendium:
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Specialty HPLC Detectors

Unsurpassed reproducibility with active flow cell temperature control for
stable fluorophore activity independent of changes in ambient temperature

Long-life xenon flash lamp for highest sensitivity and long-term operation
without the need for frequent lamp changing

Optional second photomultiplier (PMT) for unique Dual-PMT operation,
offering an extended wavelength range up to 900 nm without sacrificing
sensitivity in the standard wavelength range

Two-dimensional (2D) or three dimensional (3D) excitation, emission,
or synchro scans to provide the highest degree of flexibility for method
development or routine sample characterization

Innovative Variable Emission Fifter for real-time compound-related sensitivity
optimization (FLD-3400RS only)

Large front-panel display for easy monitoring of the detector status

Two flow-cell sizes for easy optimization to application requirements: the
8 1L flow cellis ideal for trace analysis, and the 2 L flow cell offers best
peak resolution with narrow-bore HPLC and UHPLC columns

Ultimate 3000 Fluorescence Detector
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lon Chromatography

Thermo Scientific Dionex IC systems have led the
analytical instrument industry for over 30 years with
solutions that represent state-of-the art technological
advancements and patented technologies.
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Antifoaming Agents Our High-Pressure™ lon Chromatography (HPIC™) systems include the to use t(lsarbonate, carbonate/ bicarbonate, or MSA eluents for isocratic
Polyethylene Glycol Thermo Scientific Dionex ICS-5000+ HPIC system, which is optimized Separalions.
o for flexibility, modularity, and ease-of-use, combining the highest Atthe heart of our ion chromatography portiolio s & unique set of column
chromatographic resolution with convenience. In addition, the Thermo chemistries that provide high selectivities and efficiencies with excellent
Ernulsifiers Scientific Dionex ICS-4000 Capillary HPIC system is the world’s first peak shape and resolution. Thermo Scientific™ Dionex™ lonPac™
U commercially available dedicated capilary high-pressure Reagent-Free™ chromatography columns address a variety of chromatographic separation
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Thermo Fisher Scientific provides advanced integrated
IC/MS and LC/MS solutions with superior ease-of-use
and modest price and space requirements. UltiMate
3000 System Wellness technology and automatic MS
calibration allow continuous operation with minimal
maintenance. The Dionex ion chromatography family
automatically removes mobile phase ions for effort-free

Thermo transition to MS detection. o
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Single-Point Control and Automation e Chromeleon CDS software for single-point method setup, instrument
Antioarming Agents Thermo Fisher Scientific provides advanced integrated IC/MS and CO”&:OB and data management compatible with existing IC and LC
Polyethylene Glycol LC/MS solutions with superior ease-of-use and modest price and space methoas
Sicone requirements. UltiMate 3000 System Wellness technology and automatic ~ ®  The complete system includes the MSQ Plus mass spectrometer, PC
MS calibration allow continuous operation with minimal maintenance. The data system, electrospray ionization (ESI) and atmospheric pressure
Emulsifiers Dionex ion chromatography family automatically remove mobile phase chemical ionization (APCI) probe inlets, and vaccum system
Egg Lecitin lons for effort-free transition to MS detection. Now, you no longer need two software packages to operate your
— e Thermo Scientific™ MSQ Plus™ mass spectrometer, the smallestand ~ LC/MS system. Chromeleon CDS software provides single-software
Soy Leditin most sensitive single quadrupole on the market for LC and IC method setup and instrument control; powerful UV, conductivity, and MS
Hypromelose e Self-cleaning ion source for low maintenance operation data analysis; and fully integrated reporting.
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Tackle chromatography management challenges with
the world’s most complete chromatography software.
Whether your needs are simple or complex or your
scope is a single instrument, a global enterprise, or
anything in between — the combination of Chromeleon
CDS’ scalable architecture and unparalleled ease-

of use, makes your job easy and enjoyable with one

Thermo Chromatography Data System for the entire lab. (A
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The Fastest Way from Samples to Results

The 7.2 release of Chromeleon Chromatography Data System software

is the first CDS that combines separation (GC/IC/LC) and Mass
Spectrometry (MS) in an enterprise (client/server) environment. By
extending Chromeleon 7.2 CDS beyond chromatography into MS, lab
technicians can now streamline their chromatography and MS quantitation
workflows with a single software package. MS support in Chromeleon 7.2
CDS s focused on routine and quantitative workflows, which provides
access to rich quantitative data processing and automation capabilities —
ultimately boosting your overall lab productivity and increasing the quality
of your analytical results.
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Simply Intelligent
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Chromeleon CDS Software

Enjoy a modern, intuitive user interface designed around the principle
of operational simplicity

Streamline laboratory processes and eliminate errors with
eWorkflows™, which enable anyone to perform a complete analysis
perfectly with just a few clicks

Access your instruments, data, and eWorkflows instantly in the
Chromeleon Console

e | ocate and collate results quickly and easily using powerful built-in

database query features
Interpret multiple chromatograms at a glance using MiniPlots

Find everything you need to view, analyze, and report data in the
Chromatography Studio

Accelerate analyses and learn more from your data through dynamic,
interactive displays

Deliver customized reports using the built-in Excel compatible
speadsheet
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Process Analytical Systems

Thermo Scientific Dionex process analytical systems
provide timely results by moving chromatography-based
measurements on-line.
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Improved Process Monitoring with On-line
Chromatography IC and LC Systems

Information from the Thermo Scientific Dionex Integral process analyzer
can help reduce process variability, improve efficiency, and reduce
downtime. These systems provide comprehensive, precise, accurate
information faster than is possible with laboratory-based results. From
the lab to the factory floor, your plant’s performance will benefit from the
information provided by on-line LC.

Process Analytical Systems and Software

Food Compendium:

Analytical Technologies

Characterize your samples completely with multicomponent analysis

Reduce sample collection time and resources with automated
multipoint sampling

Improve your process control with more timely results
See more analytes with unique detection capabilities

The Thermo Scientific Integral Migration Path approach lets you
choose the systems that best meets your needs

Integral process analytzer
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® Automated Sample Preparation

Solvent extractions that normally require labor-intensive
steps are automated or performed in minutes, with
reduced solvent consumption and reduced sample
handling using the Thermo Scientific™ Dionex™ ASE™
Accelerated Solvent Extractor system or Thermo
Scientific™ Dionex™ AutoTrace™ 280 Solid-Phase
Extraction instrument.
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Complete Extractions in Less Time Using
Less Solvent

Thermo Scientific Dionex ASE systems extract of solid and semisolid
samples using common solvents at elevated temperature and pressure.
The Dionex ASE 150 and 350 systems feature pH-hardened pathways
with Dionium™ components to support extraction of acidic or alkaline
matrices, and combine pretreatment, solvent extraction, and cleanup
into one step. Dionium is zirconium that has undergone a proprietary

ai
i
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Accelerated Solvent Extractor System

hardening process that makes it inert to chemical attack by acids and
bases at elevated temperatures.

Dionex ASE systems are dramatically faster than Soxhlet, sonication, and
other extraction methods, and require significantly less solvent and labor.
Accelerated solvent extraction methods are accepted and established

in the environmental, pharmaceutical, foods, polymers and consumer
product industries. Accelerated solvent extraction methods are accepted
and used by government agencies worldwide.

Dionex ASE 150/350 and Dionex AutoTrace 280 SPE instruments
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— An antifoaming agent, sometimes referred to as a

defoamer, is a chemical additive that reduces, hinders

or breaks a foam that has already formed. For the food
industry, uncontrolled foaming causes a severe loss

of production capacity, including inefficient mixing or
pumping, downtime from clogged lines, overflows,

spillage hazards and product waste. Antifoaming agents

are also used to curb effusion or effervescence that can
Thermo occur in preparation or serving of foods and beverages. o
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Polyethylene glycol (PEG) (|NS1 521) is a polyether compound — a Column: Thermo Scientific™ Acclaim™ Surfactant Plus, 3 pm, 3.0 x 150 mm
Antifoaming Agents polymer of ethylene glycol. A number of PEGS exist based on molecular ;‘;Vg;ion Yolume: gﬁf mL/min
Paletyene il nedend geonen. N
Siicone PEG is used as an antifoaming agent, carrier, emulsifier, glazing agent and B: 0.1 M Ammonium Acetate, pH 5
thickener. It can be found in chewing gum, food supplements, table-top gzggl”;n éﬁztr%glm&o min, 2%; 0-20 min, 2-20%; 20 min, 20%
Emulsifiers sweeteners, and water-based flavored drinks such as “sport , “energy” Sample: 2.5 mg/mL each of:
' and “electrolyte” drinks. PEG is also used to surface-treat fresh fruits. PEG (MW ~300)
Egg Lecithin 80 - PEG (MW ~400)
PEG (MW ~600)
Soy Lecithin PEG (MW ~1000)
Hypromelose ﬂ n
U PEG (MW~300)
Polysorbate 80
Stabilizers LM\M
Gum Arabic oA I .Al L PEG (MW~400)
Surfactants
References
PEG (MW~1000)
0 —
Did You Know? ; i ! M - o
PEG is also known as polyethylene oxide (PEO) and polyoxyethylene (POE) Minites
depending on its molecular weight. Figure 9-1. Separation of 4 different polyethylene glycols.
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Characterization of Silicones

Polydimethylsiloxane (PDMS) is one of a number of polymeric
organosilicon compounds called silicones. PDMS is also called
dimethicone. PDMS can be found in a number of processed foods, fast
food items and sodas. It is also an additive in cooking oil used to prevent
foaming.

This application can be used to measure individual components of PDMS,

HsC HsC CHag CHs

.wnload the Poster Note: Analysis of Silicone Qils by High Performance Liquid Chromatography and Corona Charged Aerosol Detection
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Antifoaming Agents: Silicones

HPLC System:  UltiMate 3000 DGP-3600RS pump, WPS-3000RS autosampler,
TCC-3000RS column oven, and Corona ultra RS detector.

HPLC Column:  Accucore 2.6 pm C18, 3.0 x 150 mm

Flow: 0.5 mL/min

Column Temp.: 40 °C
Injection Volume: 2—10 pL

Mobile Phase:  A: Methanol

B: n-Propanol
Sample: 38 mg/mL silicone oil in chloroform
Detector

Nebulizer Temp.: 10 °C

Flow Gradient for Characterization:

Time (min) %A %B Curve
-10 100 10 5

95 100 0
100 100 0

0 100 10 5
80 15 85 3
85 0 100 5
95 0 100 5

5
5

801

200 mPa Polyphenyl-methylsiloxane
200 mPa Polyphenyl-methylsiloxane
Poly(dimethylsiloxane-co-methylphenylsiloxane)

pA “ m\ |'| "IM

| .

-10 T T T T T T T T T ]
0 10 20 30 40 50 60 70 80 90 100

Minutes

Figure 9-3. Characterization of three different silicone oils, 200 centipoise (cP) (blue) and 1000 cP
(black) viscosities, and a silicone oil in a sample (pink).
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Quantitation of Silicones

Antifoaming Agents - o .
(oaming 7gents For quantitation, all individual components were eluted as a single peak.
Polyethylene Glycol Did You Know?
B HPLC System:  UltiMate 3000 LPG-3400SD pump, WPS-3000RS autosampler, I . ‘ .
Silicone TCC-3000RS column oven, and a Corona ultra RS detector Silicone oils have diverse chemical structures and many uses. Apart from
HPLC Column: Accucore 2.6 ym C18, 3.0 x 150 mm acting as antifoaming agents in foods and sodas they are primarily used as
Emulsifiers E'(‘))l"uvmn _— 9163:;'0 mL/min lubricants and hydraulic fluids. They are used in dashpots, wet type transform-
o Injection Volu%e: 210 L ers, diffusion pumps and in oil-filled heaters. Consumer products to control
Egg Lecithin Mobile Phase:  A: 0.5% Formic acid/acetonitrile/tetrahydrofuran (35:35:30), helium sparge flatus (antiflatulents) often contain siicone oil. Some siicone oils have been
- B: Tetrahydrofuran, helium sparge used as a vitreous fluid substitute to treat difficult cases of retinal detachment.
Soy Lecithin Nebulizer Temp.: 10 °C o0 o i baric aci in inaredients in Si
_— - Silicone oil along with boric acid are the two main ingredients in Silly Putty.
Peak: 1. Silicone Oil
Hypromelose
Gradient:
Polysorbate 80 Time (i) FlowRate %A %B
(mL/min)
Stabilizers -5.0 0.6 100 0
. ] 02 0.6 100 0
Gum Arabic 0 01 03 100 0
—_— 0.0 0.3 100 0
0.5 0.6 100 0
Surfactants Make-up Gradient:
Time (min) Flow Rate) %A  %B
Spans (mL/min)
06 100 0
References 0.6 0 100
_— 0.6 0 100
1.0 0 100
1.0 50 50
0.6 100 100
6.5 7.0 7.4 7.8 8.2 8.6 9.0 9.4 98

Minutes

Figure 9-4. Analysis of 1000 cP silicone oil standard.
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Emulsifiers

Emulsifiers are used to maintain a uniform suspension
of immiscible materials. These compounds are typically
surfactants, and can be designed for use in specific
applications and products in both the food and
pharmaceutical industries
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Emulsifier: Egg Lecithin
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Lecithin [E322] is a general term used to describe any group of yellow- Column: Acclaim C30, 5 um (4.6 x 150 mm)
Ant ina Adent b ish f bst T imal and plant t d Mobile Phase:  Acetonitrile (CH,CN)/iso-propanol (IPA)/
ntifoaming Agents rownish fatty substances occurring in animal and plant tissues compose ammonium acetate buffer (0.1 M, pH 5.0)
ini i ini i ' Gradient: Time (min) CH,CN  IPA  Buffer
Polvethylene Giycol of a numbgr of lipids (fatty aqu, glygerol, glycohpllds, tnglyoendgs, and _1(5 ) ! Ao B
— phospholipids e.g., phosphatidylcholine, pnosphatidylethanolamine, and 0 70 0 %
Silicone phosphatidylinositol), choline, and phosphoric acid. Lecithin is also used 18-1 gg 8 ?g
S to describe extracts high in phosphatidylcholine. 35 10 80 10
L . . L o 50 0 95 5
. Lecithin is used commercially in foods requiring a natural emulsifier 80 0o 9% 5
Eog Lecithin or lubricant. It promotes the homogeneous mixing of ingredients, and Temperature: 40 °CU
. . . Flow Rate: 1.0 i
Soy Lecithin improves shelf life for some products (e.g., it keeps cocoa and cocoa nivoome: 2
Hypromelose butter in candy from separating). In emulsions and fat spreads, it stabilizes Detection: forona ultra (gain = 100 pA; .
. ilter = medium; neb. temp. = 25 °C)
_— the product, and improves the texture of spreads. Sample: Eqq lecithin — Commercial Grade (PL30S)
i - e i it - 60 - in iso-
Polysorbate 80 In this example, the profile of lipids in lecithin obtained from egg yolk was R
Stabilizers determined using an Acclaim C30 column and charged aerosol detection.
Gum Arabic
A E
Oleo Glycerol  Choline
Surfactants vw\/l/\/\/\/& y Phospholipids
_— - o] {—*—\
Spans \/\/\/\/\/\/\/\n/o\/k/otp\’o\/\N" pA
o) oo N
B o
H,clz—o o
Hc_o)\/\/\/\/W h
| 9 12 15 01
Hc—0 Y ¢ 0 12 2 36 48 60
Minutes
Figure 9-5. Structures of A) phosphatidylcholine (a phospholipid) and B) a triglyceride. Figure 9-6. Phospholipids and triglycerides in egg lecithin using the Acclaim C30 column.
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Emulsifier: Egg Lecithin

Table of Contents

Introduction

Analytical Technologies

Column: Acclaim C30, 5 pm (4.6 x 150 mm)
Mobile Phase: A. Acetonitrile (CH,CN)

Antifoaming Agents B Iso-propanol (PA)
C. Ammonium acetate buffer (0.1 M, pH 5.0)
Polyethylene Glycol Gradient:  Time (min) CHCN IPA  Buffer
B -15 60 20 20
Silicone 0 60 20 20
0.1 60 20 20
o 150 38 50 12
W 151 5 90 5
o 160 5 90 5
Egg Lecithin Temperature: 40 °C
. Flow Rate: 1.0 mL/min
Soy Lecithin Inj. Volume: 5 L
Detection: Corona ultra (gain = 100 pA;
Hypromelose filter = medium; neb. temp. = 25 °C)
Sample: Egg lecithin — Commercial Grade (PL100M)
Polysorbate 80 50 1 (5 mg/mL in iso-propanol)
. Phospholipids
Stabilizers pk ’
[ |
Gum Arabic
Surfactants Degradants
Spans pA {_L‘
References
o)
0 30 60 % 120 150

Minutes

Figure 9-7. HPLC-Charged Aerosol Detection chromatogram showing phospholipids found in lecithin.

ThermO Natural Samples by Normal Phase HPLC and Corona Charged Aerosol Detection o
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HPLC System: UltiMate LPG3400-SD pump (normal phase),
WPS3000 RS autosampler,
TCC3000 RS column oven, and Corona Veo SD detector
HPLC Column: Hypersil Silica 3 ym, 3.0 x 150 mm
Flow: 0.2-0.8 mL/min
Column Temperature: 50 °C
Injection Volume: 2-5 L
Mobile Phase: A: 0.5% diethylamine-formate, pH 3.0
B: 2-Propanol
C: iso-Octane
Detector Evaporator
Temperature: 50 °C
Peaks: 1. Phosphatidylethanolamine (PD)

2. Phosphatidylinositol (PI)

200+ 3. Phosphatidylserine (PS)

4. Phosphatidylcholine (PC)

5. Lysophosphatidylcholine (LPC)

2
3 4
5
pA
-20 T T T r : : )
0 2 4 6 8 10 12 14 16
Minutes

Figure 9-8. Overlays of phospholipid standards, 5 g on column (in triplicate).

Antifoaming Agents,
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Emulsifier: Egg Lecithin

200 Peaks: 1. Phosphatidylethanolamine
2. Phosphatidylinositol
3. Phosphatidylcholine
4. Lysophosphatidylcholine

pA

-

Figure 9-9. Phospholipids in egg yolk. For conditions see Figure 9-8.

Table 9-1. Flow gradient for Figures 9-8 and 9-9.

Time (minutes) | Flow (mL/min) | %A | %B | %C

Minutes

-4.0 0.8 1 64 35
-0.5 0.8 1 64 35
-0.2 0.2 1 64 35
0.0 0.2 1 64 35
0.1 0.8 1 64 35
2.0 0.8 4 61 35
7.0 0.8 10 60 30
13 0.8 10 60 30
14 0.8 1 64 35

Table 9-2. The prafile of phospholipids found in egg yolk and comparison to literature values.

Phospholipid | Typical Literature (%) | Found (%)

Phosphatidylethanolamine 19.86 18.9
Phosphatidylinositol 1.73 2.22
Phosphatidylserine 0.0 0.0
Phosphatidylcholine 75.40 75.6
Lysophosphatidylcholine 0.04 0.92
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oty @ Emulsifier: Soy Lecithi
I _ mulsifier: Soy Lecithin
Analytical Technologies
Column: Acclaim Phenyl-1, 3 um Column: Acclaim Phenyl-1, 3 um
Anif ina Agent Dimension: 3.0 x 150 mm Dimension: 3.0 x 150 mm
niifoaming Agents Flow: 0.45 ml/min Flow: 0.45 mL/min
Temperature: 25°C Temperature: 25°C
Polyethylene Glycol Injection Volume: 2 pL Injection Volume: 5 pL
B Mobile Phase:  Acetonitrile/2-propanol/ammonium Mobile Phase:  Acetonitrile/2-propanol/ammonium
Silicone acetate (100 mM, pH5.0) v/v/v 45/45/10 acetate (100 mM, pH 5.0) v/v/v 70/10/20
Detection: Corona ultra (Gain = 100 pA; 400 1 Detection: Corona ultra (Gain = 100 pA; Filter = low;
Emulsifiers Filter = low; Nebulizer Temp. = 25 °C) Nebulizer Temp. = 25 °C)
—_— Sample: Soybean Lecithin (1 mg/mL in 2-propanol) Sample: Soybean Lecithin (1 mg/mL in 2-propanol)
Egg Lecithin Egg Lecithin (2.5 mg/mL in 2-propanol)
Soy Lecithin
1000
Hypromelose
— ~ 0
Polysorbate 80 0 OLO\P//O <
- 0 0( \O/\/ N
Stabilizers mv
. Soybean Lecithin
Gum Arabic
Surfactants M
V
Spans m
References Egg Lecithin
0 —
0 4 8 12 16 20
Minutes
Figure 9-11. Modification of the mobile phase enables better characterization of soy phospholipids.
0 -
T T T T 1
0 4 8 12 16 20
Minutes
Figure 9-10. Unlike soy lecithin, egg lecithin contains high amounts of triglycerides eluting around
7—13 minutes.
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Hypromellose (E464) or hydroxypropyl methylcellulose (HPMC), is
a semisynthetic, inert polymer used as an emulsifier, thickening, and
suspending agent. It is used as an alternative to animal gelatin.

n

R=H or CH3 or CH,CH(OH)CH3

Figure 9-12. Chemical structure of HPMC.

HPLC System:  UltiMate LPG3400-SD pump Detector Evaporator
(normal phase), Temperature: 50°C
WPS3000 RS autosampler, Flow Gradient:
TCC3000 RS column oven, Time  Flow %A %B
and a Corona Veo SD detector (minutes) (mL/min)
HPLC Column:  Hypersil Silica 3 pm, 3.0 x 150 mm 20 15 2 63
Flow: 0.2-1.5 mL/min 05 15 2 63
Column Temp.: 50 °C 0.2 0.2 2 63
Injection Volume: 2-10 pL 0.0 0.2 2 63
Mobile Phase:  A: Water, 18.2 MQ-cm 0.2 15 7 58
B: 2-Propanol 7.0 15 11 54
C: iso-Octane 11.0 1.5 11 54
050 - 12.0 1.5 2 63
pA
HPMC
'0.02 T T T T
0 2 4 6 8

Minutes

Figure 9-13. Chromatogram of HPMC from a popsicle (in duplicate).

%C
35
35
35

35
35

35

_Iysis of Phospholipids in Natural Samples by Normal Phase HPLC and Corona Charged Aerosol Detection
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Emulsifier: Hypromellose

4.0 -
HPMC
pA
-0.1 T L T T T = . —
0 2 4 6 8 10 12 14
Minutes

Figure 9-14. Chromatograms of HPMC from a frozen dairy product (in duplicate). For conditions
see Figure 9-13.
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Polysorbate 80 (brand name Tween™ 80) is a nonionic surfactant and
emulsifier derived from polyethoxylated sorbitan and oleic acid.

Polysorbate 80 is used as an emulsifier in foods, particularly in ice cream
making the product smoother and easier to handle, as well as increasing

its resistance to melting.
Tween is a registered trademark of Unigema Americas LLC.

0 /\>OH
0 X

Hov > /\>OH

07, 0 ,

Figure 9-15. Chemical structure of Polysorbate 80.

WAX+Yy+z= 20
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Emulsifier: Polysorbate 80

System: UltiMate 3000 RSLC with DAD and Full Gradient Method:
Corona Charged Aerosol Detector Time (min) % Pump B
Column: Acclaim 300 C18, 3 um, 0 0
300A 4.6 x 150 mm 1 0
Injection Volume: 2 pL 33 100
Mobile Phase: A: Acetonitrile/methanol/ 57 100
DI water/trifluoroacetic acid (8/2/90/0.1) 59 0
B: Acetonitrile/methanol/DI water/ 64 0
trifluoroacetic acid (72/18/10/0.1) Partial Gradient Method:
Sample Solvent: DI water Time (min) % Pump B
Charged Aerosol 0 50
Detector Settings: Gas: 35 psi 1 50
Filter: none 16 100
DAD Wavelengths: 210, 230, 254, and 280 nm 26 100
27 50
50 5.67 32 50

PA 0

-50

T
5 10 15 20 25 30 35 40 45
Minutes

Figure 9-16. Analysis of four commercially available Polysorbate 80 products. Low molecular
weight components elute between 2.5 and 15 min while the major components elute between 30
and 45 min. Inset: Low molecular weight components overlaid.

e: Evaluation of Methods for the Characterization and Quantification of Polysorbates and Impurities
nts and Emulsifiers Used in the Food and Pharmaceutical Industries
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Stabilizers

Antifoaming Agents,
Emulsifiers, and Surfactants

A stabilizer is a food additive that helps to preserve a
product’s structure. Examples include preventing oil/
water emulsions from separating (e.g., salad dressing);
preventing ice crystals from forming in frozen food (e.g.,
ice cream); and preventing fruit from settling (e.g., jam
and yogurt).
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Gum arabic (E414), also known as acacia gum, is a natural gum made
of hardened sap taken from two species of the acacia tree. Gum arabic
is a complex mixture of glycoproteins and polysaccharides. Gum arabic is
used by the food industry as a stabilizer, an emulsifier and as a thickening
agent in icing, fillings, chewing gum, and other confectioneries.

The Acclaim SEC-1000 column, combined with a charged aerosol
detector and a volatile mobile phase, provides a viable solution to
determine the molecular weight distribution of Gum Arabic.

Antifoaming Agents,

ulsifiers, and Surfactants
_ [

Stabilizer: Gum Arabic

Column: Acclaim SEC-1000
Dimension: 4.6 x 300 mm
Flow: 0.35 mL/min

Temperature: 25°C
Injection Volume: 5 L

12 Mobile Phase: 100 mM ammonium acetate pH 5.0
Detection: Corona ultra Charged Aerosol Detector
Sample: Gum Arabic, 5 mg/mL
pA
0 -
T T T T 1
0 3 6 9 12 15
Minutes

Figure 9-17. Size exclusion chromatography of Gum Arabic using the Acclaim SEC-1000 column,
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Antifoaming Agents,
Emulsifiers, and Surfactants

Surfactants

Surfactants are a diverse group of chemicals whose
structures vary widely but typically contain an oil-soluble
hydrocarbon chain and a water-soluble hydrophilic
group. Surfactants can be categorized based upon their
structure and include nonionic, anionic, and cationic
classes. They have widespread use as detergents in
shampoos and cleaning products, ion pairing agents
used in chromatography, and complex dispersants used
to treat oil spills.
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Sorbitan esters (also known as Spans) are lipophilic nonionic surfactants
that are frequently used with a polysorbate in varying proportions to
produce water-in-oil or oil-in-water emulsions or creams with a variety

of different textures and consistencies. Sorbitan esters are used as
emulsifiers and stabilizers in food products. In the US Span 60 and 80 are
approved for use as food additives while in the EU the range is increased
to include Span 20, 40, 60, 65, and 80.

Table 9-3. A list of commercially available Spans showing their approval status for use in foods in
both EU countries and the USA.

Compound | Span # | E# | USA Approved
Sorbitan monolaurate 20 493

Sorhitan monopalmitate 40 495

Sorbitan monostearate 60 491 v
Sorbitan tristearate 65 492

Sorbitan monooleate 80 494 v
Sorbitan sesquioleate 83

Sorbitan trioleate 85

Figure 9-18. Chemical structure of Spans.

Antifoaming Agents,

Emulsifiers, and Surfactants

Surfactants: Spans

_is of Surfactants using HPLC with Charged Aerosol Detection
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Pump: DGP-3600 SD
. . Autosampler: WPS-3000SL
Antifoaming Agents Oven: P TCC-3100
Polvethyl Giveol Column: Acclaim Surfactant Plus, 3 pm, 3.0 x 150 mm
olyetnylene Glyco Flow: 0.8 mL/min : 2
— Column Temp.: 40 °C Did You Know?
Silicone Injection Volume: 10.0 pL ' There are a wide range of Spans. Span is an oil dispersant and is one of the
Eluent: A:100 mM Ammonium acetate pH 5.4 - companents in Corexit™ 9500 used to treat the 2013 Gulf oil spill
Emulsifiers B: Acetonitrile / methanol / tetrahydrofuran / acetic acid 9 ) .
—_— (500:375:125:4) Corexit is a registered trademark of Nalco Holding Company.
" Gradient: Time (min) %A %B
Egg Lecithin 5 %0 10
o 0 90 10
Soy Lecithin 5 10 90
8 5 95
Hypromelose 8 90 10
Detector: Corona ultra RS
Polysorbate 80 Peak: 1.SMO
—_— 704 ' ' 1
Stabilizers
Gum Arabic
Surfactants 50 g
P — oA \
Spans 25 Hg
References 0.78 g
-10 T T T T T T T 1
0 1 2 3 4 5 6 7 8
Minutes

Figure 9-19. Analysis of Span 80 standards (each level in triplicate).
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Here you’ll find a multitude of references using our
HPLC, ion chromatography and sample preparation
solutions.
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W AN 207 uv Chromatographic Fingerprinting of Flos Chrysanthema indiici Using HPLC
Polysorbate 80 AN 213 UV/FLD Determination of Polycyclic Aromatic Hydrocarbons (PAHS) in Tap Water Using on-Line Solid-Phase Extraction Followed by HPLC with UV and Fluorescence Detections
T AN 216 uv Determination of Water- and Fat-Soluble Vitamins in Functional Waters by HPLC with UV-PDA Detection
Stabilizers AN 224 uv Determination of Melamine in Milk Powder by Reversed-Phase HPLC with UV Detection
Gum Arabic AN 232 w Determination of Anthraguinones and Stiloenes in Giant Knotweed Rhizome by HPLC with UV Detection
- AN 236 v Determination of lodide and lodate in Seawater and lodized Table Salt by HPLC-UV Detection
Surfactants AN 245 v Fast Analysis of Dyes in Foods and Beverages
Spans AN 251 uv Determination of Water- and Fat-Soluble Vitamins in Nutritional Supplements by HPLC with UV Detection
— AN 252 uv HPLC Assay of Water-Soluble Vitamins, Fat-Soluble Vitamins, and a Preservative in Dry Syrup Multivitamin Formulation
References AN 261 uv Sensitive Determination of Microcysting in Drinking and Environmental Waters
AN 264 uv Fast Determination of Anthocyanins in Pomegranate Juice
AN 266 FLD Determination of Sialic Acids Using UHPLC with Fluorescence Detection
AN 272 FLD Faster Yet Sensitive Determination of N-Methylcarbamates in Rice, Potato, and Corn by HPLC
AN 275 uv Sensitive Determination of Catechins in Tea by HPLC
AN 287 uv Two-Dimensional HPLC Combined with On-Line SPE for Determination of Sudan Dyes -V in Chili Oil
AN 292 uv Determination of Aniline and Nitroanilines in Environmental and Drinking Waters by On-Line SPE
AN 293 CAD and UV | Steviol Glycoside Determination by HPLC with Charged Aerosol and UV Detections Using the Acclaim Trinity P1 Column
AN 299 uv HPLC Analysis of Six Active Components of Caulis lonicerae Using a Phenyl-1 Column
AN 1008 uv Determination of Nitidine Chloride, Toddalolactone, and Chelerythring Chloride by HPLC
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AN 1020 EC, UV Chalcinoids and Bitter Acids in Beer by HPLC with UV and ECD

AN 1023 uv Determination of Sudan Dyes -V in Curry Paste

AN 1026 CAD Fatty Acid Esters at Low Nanogram Levels

AN 1027 CAD Ginseng

AN 1028 CAD Ginkgo biloba

AN 1029 CAD Black Cohosh

AN 1030 CAD Soy Saponins

AN 1032 CAD Unsaturated Fatty Acid: Arachidonic, Linoleic, Linolenic and Oleic Acids

AN 1033 CAD Corn Syrup

AN 1034 CAD Honey Sugars

AN 1035 CAD Phenalic Acids

AN 1036 CAD Water-Soluble Antioxidants: Ascorbic Acid, Glutathione and Uric Acid

AN 1037 CAD Artificial Sweeteners-Global Method

AN 1039 CAD Simultaneous Measurement of Glycerides (Mono-, Di- and Triglycerides) and Free Fatty Acids in Paim Ol

AN 1040 CAD Analysis of Commercially Available Products Containing Stevia

AN 1041 CAD Phytosterols

AN 1042 uv Rapid Separation of Anthocyanins in Cranberry and Bilberry Extracts Using a Core-Shell Particle Column

AN 1045 uv Determination of Phthalates in Drinking Water by UHPLC with UV Detection

AN 1046 uv Determination of Phenylurea Compounds in Tap Water and Bottled Green Tea

AN 1055 CAD Determination of Virginiamycin, Erythromycin, and Penicillin in Dried Distillers Grains with Solubles

AN 1063 ECD Targeted Analyses of Secondary Metabolites in Herbs, Spices, and Beverages Using a Novel Spectro-Electro Array Platform

AN 1064 ECD Product Authentication and Adulteration Determination Using a Novel Spectro-Electro Array Platform

AN 1067 uv Determination of Carbendazim in Orange Juice

AN 1069 uv Two-Dimensional HPLC Determination of Water-Soluble Vitamins in a Nutritional Drink

AN 1070 uv Determination of Inositol Phosphates in Dried Distillers Grains and Solubles

AN 20583 uv Determination of Catechins and Phenolic Acids in Red Wine by Solid Phase Extraction and HPLC

AN 20610 uv Fast Analysis of Coffee Bean Extracts Using a Solid Core HPLC Column

AN 20663 CAD Comparative Analysis of Cooking Oils Using a Solid Core HPLC Column 01

AN 20847 CAD Analysis of a Sports Beverage for Electrolytes and Sugars Using Multi-Mode Chromatography with Charged Aerosol Detection
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AN 70158 CAD Novel Universal Approach for the Measurement of Natural Products in a Variety of Botanicals and Supplements

AN 70277 CAD Simultaneous Analysis of Glycerides and Fatty Acids in Paim Ol

AU 144 uv Determination of Hexavalent Chromium in Drinking Water Using lon Chromatography

AU 170 uv Fast Determination of Vanilin and its Synthesis Precursor by HPLC

AU 182 CAD Measuring Lactose in Milk: A Validated Method

AU 184 CAD, LV Mogroside V Determination by HPLC with Charged Aerosol and UV Detections

CAN 106 uv Determination of the Punicalagins Found in Pomegranate by High Performance Liquid Chromatography

CAN 111 CAD Determination of Triterpenes in Centella asiatica (Gotu Kola) by HPLC-CAD

CAN 112 CAD Determination of Ginsenosides in Panax ginseng by HPLC-CAD

CAN 115 FLD Clean-Up and Analysis of Aflatoxins and Ochratoxin A in Herbs and Spices

LPN 2062 MS Profiling Analysis of 15 Prominent Naturally Occurring Phenolic Acids by LC-MS

LPN 2069 FLD Fast and Effective Determination of Aflatoxins in Grains or Food Using Accelerated Solvent Extraction followed by HPLC

LPN 2421 uv Achieving Maximum Productivity by Combining UHPLC with Advanced Chromatographic Techniques

LPN 2818 CAD Analysis of Fat-Soluble Vitamins and Antioxidants in Supplements by RP-HPLC

LPN 2870 FLD Benefits of High-Speed Wavelength Switching in UHPLC Methods Using Fluorescence Detection

LPN 2930 CAD Determination of the Composition of Natural Products by HPLC with Charged Aerosol Detection

LPN 2923 CAD Simple and Direct Analysis of Falcarinol and Other Polyacetylenic Oxylipins in Carrots by Reversed-Phase HPLC and Charged Aerosol Detection

LPN 2931 CAD Quantification of Underivatized Omega-3 and Omega-6 Fatty Acids in Foods by HPLC CAD

LPN 2932 ECD A Versatile Detector for the Sensitive and Selective Measurement of Numerous Fat-Soluble Vitamins and Antioxidants in Human Plasma and Plant Extracts

LPN 2934 CAD Sensitive Analysis of Commonly Used Artificial and Natural Sweeteners Including Stevia and Their Impurities and Degradation Products

LPN 2991 CAD Evaluation of l\/lelthods for the Characterization and Quantification of Polysorbates and Impurities Along with Other Surfactants and Emulsifiers Used in the Food
and Pharmaceutical Industries

PN 70026 CAD Carbohydrate Analysis Using PAD, FLD, CAD and MS Detectors

PN 70037 CAD Sensitive HPLC Method for Triterpenoid Analysis Using Charged Aerosol Detection with Improved Resolution

PN 70055 CAD Direct Analysis of Surfactants using HPLC with Charged Aerosol Detection

PN 70138 uv Rapid Determination of Polyphenol Antioxidants in Green Tea and Cranberry Extract Using Core Shell Columns

PN 70538 CAD Analysis of Silicone Qils by HPLC-CAD

PN 70540 CAD, ECD Profiling Hoodlia Extracts by HPLC with CAD, ECD, Principal Component Analysis

Technical Collateral:
HPLC and UHPLC Methods
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. AT A Technical Collateral:
T — lon Chromatography Methods
Antifoaming Agents Product Number | Technique | Title
Polyethylene Glycol AB 127 |C-PAD Determination of Carbohydrates in Fruit Juice Using Capillary High-Performance Anion-Exchange Chromatography
- AB 135 IC-SC Determination of Anions and Organic Acids in Brewed Coffee Samples Using Capillary IC
Siicone AB 137 IC-SC Determination of Inorganic and Organic Acids in Apple and Orange Juice Samples Using Capillary IC
Emulsifiers AN 25 IC-SC Determination of Inorganic lons and Organic Acids in Non-Alcoholic Carbonated Beverages
—_— AN 37 IC-PAD Determination of lodide and lodate in Soy- and Mil-Based Infant Formulas
Egg Lecithin AN 46 IC-PAD lon Chromatography: A Versatile Technique for the Analysis of Beer
Soy Legithin AN 54 IC-PAD Determination of Total and Free Sulfite in Foods and Beverages
- AN 67 IC-PAD Determination of Plant-Derived Neutral Oligo- and Polysaccharides
W AN 81 IC-SC lon Chromatographic Determination of Oxyhalides and Bromide at Trace Level Concentrations in Drinking Water Using direct Injection
Polysorbate 80 AN 82 |C-PAD Analysis of Fruit Juice Adulterated with Medium Invert Sugar from Beets
- AN 87 IC-PAD Determination of Sugar Alcohols in Confections and Fruit Juices by High-Performance Anion-Exchange Chromatography with Pulsed Amperometric Detection
Stabilizers AN 101 Ic-SC Trace Level Determination of Bromate in Ozonated Drinking Water Using lon Chromatography
Gum Arabic AN 112 IC-UV Determination of Nitrate and Nitrite in Meat Using High-Performance Anion-Exchange Chromatography
- AN 121 IC-SC Analysis of Low Concentrations of Perchlorate in Drinking Water and Ground Water by lon Chromatography
Surfactants AN 123 IC-SC Determination of Inorganic Anions and Organic Acids in Fermentation Broths
Spans AN 133 IC-SC Determination of Inorganic Anions in Drinking Water by lon Chromatography
— AN 136 IC-SC and Determination of Inorganic Oxyhalide Di.sinfection Byproduct Anions and Bromide in Drinking Water Using lon Chromatography with the Addition of a Postcol-
References IC-Uv umn Reagent for Trace Bromate Analysis
- AN 140 IC-SC Fast Analysis of Anions in Drinking Water by lon Chromatography
AN 143 IC-SC Determination of Organic Acids in Fruit Juices
AN 149 10-SC Determination of Chlorite, Bromate, Bromide, and Chlorate in Drinking Water by lon Chromatography with an On-Line-Generated Postcolumn Reagent for
Sub-pg/L Bromate Analysis
AN 150 IC-PAD Determination of Amino Acids in Cell Cultures and Fermentation Broths
AN 154 IC-SC Determination of Inorganic Anions in Environmental Waters Using a Hydroxide-Selective Column
AN 155 IC-PAD Determination of Trans-Galactooligosaccharides in Foods by AOAC Method 2001.02
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Antifoaming Agents Product Number | Technique | Title
Polyethylene Glycol AN 165 IC-SC Determination of Benzoate in Liquid Food Products by Reagent-Free lon Chromatography
- Determination of Trace Concentrations of Oxyhalides and Bromide in Municipal and Bottled Waters Using a Hydroxide-Selective Column with a Reagent-Free
" AN 167 IC-SC
Silicone lon Chromatography System
N AN 168 C-UV Determination of Trace Concentrations of Disinfection By-Product Anions and Bromide in Drinking Water Using Reagent-Free lon Chromatography Followed by
Emulsifiers Postcolumn Addition of lol-Dianisidine for Trace Bromate Analysis
Fgg Lecithin AN 169 IC-SC Rapid Determination of Phosphate and Citrate in Carbonated Soft Drinks Using a Reagent-Free lon Chromatography System
- AN 172 IC-SC Determination of Azide in Aqueous Samples by lon Chromatography with Suppressed Conductivity Detection
Soy Lecithin AN 173 IC-PAD Direct Determination of Cyanide in Drinking Water by lon Chromatography with Pulsed Amperometric Detection (PAD)
Hypromelose AN 178 0-5C Improved Determination of Trace Concentrations of Perchlorate in Drinking Water Using Preconcentration with Two-Dimensional lon Chromatography and
— Suppressed Conductivity Detection
Polysorbate 80 IC-SCand | Determination of Biogenic Amines in Alcohalic Beverages by lon Chromatography with Suppressed Conductivity and Integrated
_ AN 182 : .
|C-PAD Pulsed Amperometric Detections
Stabilizers AN 183 IC-SC and Determination of Biogenic Amines in Fermented and Non-Fermented Foods Using lon Chromatography with Suppressed Conductivity and Integrated Pulsed
) IC-PAD Amperometric Detections
Gum Arabic
_— Determination of sub-pg/L Bromate in Municipal Waters Using Preconcentration with Two-Dimensional lon Chromatography and
AN 187 IC-SC - .
Suppressed Conductivity Detection
Surfactants
—_— ANT 88 IC-PAD Determination of Glycols and Alcohols in Fermentation Broths Using lon-Exclusion Chromatography and Pulsed Amperometric Detection
Spans AN 197 IC-PAD Determination of Glucasamine in Dietary Supplements Using HPAE-PAD
Determination of Total Cyanide in Municipal Wastewater and Drinking Water Using lon-Exclusion Chromatography with Pulsed Amperometric Detection
References AN 227 ICE-PAD (ICE-PAD)
AN 248 IC-PAD Determination of Lactose in Lactose-Free Milk Products by High-Performance Anion-Exchange Chromatography with Pulsed Amperometric Detection
AN 253 IC-PAD HPAE-PAD Determination of Infant Formula Sialic Acids
AN 270 IC-PAD Determination of Hydroxymethylfurfural in Honey and Biomass
AN 273 IC-SC Determination of Organic Acids in Fruit Juices and Wines by High-Pressure IC
AN 279 IC-SC Time Savings and Improved Reproducibility of Nitrate and Nitrite lon Chromatography Determination in Milk Samples
AN 280 |C-PAD Carbohydrates in Coffee: AOAC Method 995.13 vs a New Fast lon Chromatography Method
AN 295 IC-SC Determination of Phytic Acid in Soybeans and Black Sesame Seeds
AN 1007 IC-SC Determination of Mono-, Di-, and Triphosphates and Citrate in Shrimp by lon Chromatography
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Antifoaming Agents Product Number | Technique | Title
Polyethylene Giycol AN 1044 IC-SC Determination of Anions in Dried Distillers Grains with Solubles
- AN 1068 IC-SC Determination of Organic Acids in Fruit Juices and Wines by High-Pressure IC
Silicone AU 132 IC-UV Determination of Nitrite and Nitrate in drinking Water by lon Chromatography with Direct UV Detection
Emulsifiers AU 144 IC-UvV Determination of Hexavalent Chromium in Drinking Water Using lon Chromatography
—_— AU 148 IC-SC Determination of Perchlorate in Drinking Water Using Reagent-Free lon Chromatography
Egg Lecithin AU 150 IC-PAD Determination of Plant-Derived Neutral Oligo- and Polysaccharides Using the CarboPac PA200
Soy Lecithin AU 151 IC-PAD Determination of Sucralose in Reduced- Carbohydrate Colas using High-Performance Anion-Exchange Chromatography with Pulsed Amperometric Detection
- AU 189 IC-SC Determination of Choline in Infant Formula and Other Food Samples by IC
W LPN 2982 IC-SC Determination of Inorganic Anions and Organic Acids in Beverages Using a Capillary IC on a Monolith Anion-Exchange Column
Polysorbate 80 PN 70743 IC-SC Determination of Perchlorate Levels in Food and Soil Samples Using Accelerated Solvent Extraction and lon Chromatography
- TN 20 IC-PAD Analysis of Carbohydrates by High-Performance Anion-Exchange Chromatography with Pulsed Amperometric Detection (HPAE-PAD)
Stabilizers TN 126 Ic-SC Determination of Organic Acids in Beer Samples Using a High-Pressure lon Chromatography System
Gum Arabic TN 135 IC-PAD Determinations of Monosaccharides and Disaccharides in Beverages by Capillary HPAE-PAD
Surfactants
Spans

References
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| Publication

| Publication Date

Accelerated m|c.r0vvavefasls.|sted and convenhopal solvent extraction methods Abdel-Aal el-SM: Akhtar, H.: Rabalski 1 Bryan, M. | J Food Sai. 79 (2), C136-46 2014 Feb
affect anthocyanin composition from colored grains
Multiresidue method for the analysis of pesticide residues in fruits and vegetables ) ) J. Agric. Food Chem. 49 (9),
by accelerated solvent extraction and capillary gas chromatography Adou, K.; Bontoyan, W.R.; Sweeney, P . 4153-4160 2001 Sep
.- . . . , o , J. Chromatogr. B Analyt. Technol.
The development of an optimized sample preparation for trace level detection of Al-Ansari, A. M.; Saleem, A.; Kimpe, L. E.; Trudeau, | 4, e
. ; - . o Biomed. Life Sci. 879 (30), 2011 Nov
17 a-ethinylestradiol and estrone in whole fish tissue V. L.; Blais, J. M.
3649-52
Determination of polyphenalic profiles of basque cider apple varieties using accel- | Alonso-Salces, R. M.; Korta, E.; Barranco, A; J. Agric. Food Chem. 49 (8), 2001
erated solvent extraction Berrueta, L.A.; Gallo, B.; Vicent, F. 3761-376
e ) . ) Alonso-Salces, R. M.; Korta, E.; Barranco, A.; J Chromatogr., A. 933 (1-2),
Pressurized liquid extraction for the determination of polyphenols in apple Bemueta, L. A Galo, B.: Vicente, F: 37-43 2001 Nov
Melthods for extraction and determination of phenolic acids in medicinal plants: a Arceusz, A Wesolowski, M.: Konieczynski, P Nat. Prod. Commun. 8 (12), 2013 Dec
review 1821-9
Study of an accelerated solvent extraction procedure for the determination of J Food Protection 65 (1)
acaricide residues in honey by high-performance liquid chromatography-diode Bakkali, A.; Korta, E.; Berrusta, L. A, 161-166 ' 2002
array detector
Pressurized liquid extraction of medicinal plants Benthin, B.; Danz, H.; Hamburger, M. gﬁh_rgmamgﬁ, A 837 (1-2) 1999 Apr
Comparison of the chemical composition of extracts from Scutellaria laterifiora us- ,
ing accelerated solvent extraction and supercritical fluid extraction versus standard | Bergeron, C.; Gamer, S.; Clausen, E.; Carrier, D. J. . Agric. Food Che. 53 (6), 2005 Apr
5 3076-80
hot water or 70% ethanol extraction
Polybrominated dipheny! ethers (PBDEs) in Mediterranean mussels (Mytilus gallo- | Bianco, G.; Novario, G.; Anzilotta, G.; Paima, A.; J. Mass Spectrom. 45 (9), 2010 Se
provincialis) from selected Apulia coastal sites evaluated by GC-HRMS Mangone, A.; Cataldi, T. R. 1046-55 P
Free and bound phenolic compounds in barley (Hordeum vulgare L.) flours. evalu- )
ation of the extraction capability of different solvent mixtures and pressurized liquid | Bonoli, M.; Marconi, E.; Caboni, M. F. o Chromatogr, A.19; 7057 2004 Nov
‘ - (1-2), 112
methods by micellar electrokinetic chromatography and spectrophotometry
Pressunzed ‘Ilouwd extraction of lipids for the determination of oxysterols in Bosell, E.; Velazco, .; Cabori, M. F: Lercker, G J. Chromatogr, A. 11,917 (1-2), 2001 May
£gg-containing food 239-44
Optimisation of accelerated solvent extraction of cocaine and benzoylecgonine from | Brachet, A.; Rudaz, S.; Mateus, L.; Christen, P.; J. Sep. Sci. 24 (10-11),
2001 Nov
coca leaves Veuthey, J-L. 865-873
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Authors
Cervera, M.|.; Medina, C.; Portolés, T.; Pitarch, E;

References

| Publication

Anal. Bioanal. Chem. 397 (7),

| Publication Date

‘ Beltran, J.; Serrahima, E.; Pineda, L.; Murioz, G.; 2010 Aug
gas chromatography coupled to friple quadrupole tandem mass spectrometry Centrich, F.: Heméndez, 2873-91
Influence of extraction methodologies on the analysis of five major volatile . _ . .
aromatic compounds of citronella grass (Cymbopogon naras) and lemongrass Chanlthau, S Prachakol, 5. Ruangvinyacha, G JAOAC Int. 95 (3), 763-72 2012 May-Jun
; ‘ ‘ Luthria, D. L.
(Cymbopogon citratus) grown in Thailand
Accgleratgd solvent thracﬁ\on of vitamin Kl in medical foods in conjunction with Chase, G W.: Thompson, B J ACAC Int 83 (2), 40710 2000
matrix solid-phase dispersion
Development of a liquid chromatography-tandem mass spectrometry with pres- Chen, D.; Tao, Y;; Zhang, H.; Pan, Y,; Liu, Z; J. Chromatogr. B Analyt. Technol,
surized liquid extraction method for the determination of benzimidazole residues in | Huang, L.; Wang, Y.; Peng, D.; Wang, X.; Dai, M; Biomed. Life Sci. 879 (19), 2011 Jun
edible tissues Yuan, Z. 1659-67
Determination of 88 pesticide residues in tea using gas chromatography-tandem Chen, H.: Liu, X.: Wang, Q.; Jiang, Y. Se Pu. 29 (5), 409-16 2011 May
mass spectrometry
Oonmyzanon of ac;elerated solvent extraction for the determination of chlorinated Chen, S.; Girerer, M.; Lankmayr, E.; Quan, X.; Chromatographia 58, 631-636 | 2003
pesticides from animal feed Yang, F.
‘ . ) Food Addit. Contam. Part A Chem.
gota‘t;itgf oxytetracycline, sulfamethoxazole and ketoconazole from fertilised soils Chitescu, G, L.; Nicolau, A 1. Stolker A, A Anal. Control Expo, Risk Assess 2013
Dy pans 30 (6), 113846
Ultrasonic or accelerated solvent extraction followed by U-HPLC-high mass . . . . .
accuracy MS for screening of pharmaceuticals and fungicides in soil and plant ghf\escu, G. L.; Qosterink, E.; de Jong, . Stolker, Jalanta 2012, 88, 653-62 2011 Jan
samples o
Evalgaﬂon Qf analytical methods for determining pesticides in baby foods and adult | Chuang, J. G.; Ha}rt, K.; Chang, J. S.; Boman, L. E.; Anl, Ohim. Acta, 444 (1), 87-95 | 2001 Oct
duplicate-diet samples Van Emon, J. M.; Reed, A W.
Comoanson of extracnpn tlechn\ques and modehnq of accelerated solvent ex- Cicchett, E.; Chaintreau, A. J Sep. Sci. 32 (11), 195764 2009 Jun
traction for the authentication of natural vanilla flavors
Development of a fast and convenient methad for the isolation of triterpene sapo- . , . ' .
nins from Actaea racemosa by high-speed countercurrent chromatography coupled Ciosk, S. S.; Schwaiger, S.; Eimerer, €. P; Planta. Med. 76 (5), 467—73 2010 Mar
‘ . ‘ ‘ Stuppner, H.

with evaporative light scattering detection
Extraction of bitter acids from hops and hop products using pressurized solvent Culik, J;. Jurkova, M.; Horak, T.; Cejka, P;
extraction (PSE Kellner, V.; Dvorak, J.; Karasek, P.; Roth, M. J st Brew. 1715 (3), 220-225 | 2009
Comparison of methods for extraction of flavanones and xanthones from the root da Costa, C. T; Margolis, S. A.; Benner, Jr. BA,; J. Chromatogr., A. 831 (2),

o 1999 Jan
bark of the 0sage orange tree using liquid chromatography Horton, D. 167-178
Pressurized liquid extraction prior to liquid chromatography with electrochemical Delgado-Zamarrefio, M. M.; Bustamante-Rangel, M.; | J. Chromatogr., A. 12; 2004 Nov

detection for the analysis of vitamin E isomers in seeds and nuts

Séanchez-Pérez, A.; Carabias-Martinez, R.

1056 (1-2), 249-52
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