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Chapter 2: Sugar Substitutes

Introduction

A sugar substitute is a food additive that duplicates the sweetness
of sugar in taste, but with fewer calories. Some sugar substitutes are
natural while others are synthetic. Those that are not natural are, in
general, called artificial sweeteners.

Six intensely sweet sugar substitutes are approved for use in the United
States: acesulfame potassium, aspartame, neotame, saccharin, stevia,
and sucralose.
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~ High-Performance
Liquid Chromatography

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.

Food Compendium:
Analytical Technologies
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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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We are uniquely focused on making UHPLC technology available to all users, all laboratories, and for all analytes.

Rapid Separation LC Systems
The extended flowpressure footprint of the RSLC system provides the performance for ultrafast
high-resolution and conventional LC applications.

RSLCnano Systems
The Rapid Separation nano LC System (RSLCnano) provides the power for high resolution and
fast chromatography in nano, capillary, and micro LC.

Standard LC Systems
Choose from a wide variety of standard LC systems for demanding LC applications at nano,
capillary, micro, analytical, and semipreparative flow rates.

Basic LC Systems
UltiMate 3000 Basic LC Systems are UHPLC compatible and provide reliable, high performance
solutions to fit your bench space and your budget.
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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.
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Specialty HPLC Detectors
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Corona Veo Charged Aerosol Detector
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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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Specialty HPLC Detectors

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:

Analytical Technologies

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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Innovative lon Chromatography Solutions

Our High-Pressure™ lon Chromatography (HPIC™) systems include the
Thermo Scientific Dionex ICS-5000* HPIC system, which is optimized
for flexibility, modularity, and ease-of-use, combining the highest
chromatographic resolution with convenience. In addition, the Thermo
Scientific Dionex 1CGS-4000 Capillary HPIC system is the world’s first
commercially available dedicated capillary high-pressure Reagent-Free™
(RFIC™) IC system. The Dionex ICS-4000 system is always ready for the
next analysis, delivering high-pressure IC on demand.

Reagent-Free IC systems eliminate daily tasks of eluent and regenerant
preparation in turn saving time, preventing errors, and increasing
convenience. RFC-EG systems use electrolytic technologies to generate
eluent on demand from deionized water, and to suppress the eluent back to
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IC and RFIC Systems

pure water to deliver unmatched sensitivity. RFIC-ER systems are designed
to use carbonate, carbonate/ bicarbonate, or MSA eluents for isocratic
separations.

At the heart of our ion chromatography portfolio is a unique set of column
chemistries that provide high selectivities and efficiencies with excellent
peak shape and resolution. Thermo Scientific™ Dionex™ lonPac™
chromatography columns address a variety of chromatographic separation
modes including ion exchange, ion exclusion, reversed-phase ion pairing,
and ion suppression. Our column chemistries are designed to solve specific
applications, and we offer a variety of selectivities and capacities for simple
and complex samples. Additionally, our Dionex lonPac column line is
available in standard bore, microbore and capillary formats for the ultimate
application flexibility.

Thermo Scientific Dionex IC instrument family
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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
01

Sorbitol and Xylitol

Global Method

References




EEEEEE

Food Compendium:

Analytical Technologies

Table of Contents

Introduction

Mass Spectrometry Instruments

Analytical Technologies

Single-Point Control and Automation e Chromeleon CDS software for single-point method setup, instrument
Avrtificial Sweeteners . . L
. Thermo Fisher Scientific provides advanced integrated IC/MS and CO”&:OB and data management compatible with existing IC and LG
Natural Sweeteners LC/MS solutions with superior ease-of-use and modest price and space methoas
- requirements. UiMate 3000 System Wellness technology and automatic ~ ®  The complete system includes the MSQ Plus mass spectrometer, PC
Absorbance Properties of MS calibration allow continuous operation with minimal maintenance. The data system, electrospray ionization (ESI) and atmospheric pressure
Comman Sweeteners Dionex ion chromatography family automatically remove mobile phase chemical ionization (APCI) probe inlets, and vaccum system
, lons for effort-free transition to MS detection. Now, you no longer need two software packages to operate your
s e Thermo Scientific™ MSQ Plus™ mass spectrometer, the smallestand  LG/MS system. Chromeleon CDS software provides single-software
Mongrosides most sensitive single quadrupole on the market for LC and IC method setup and instrument control; powerful UV, conductivity, and MS
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.

N
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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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M 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
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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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The majority of sugar substitutes approved for food use
by the FDA are artificial. However, a growing number

of natural sugar substitutes are now commercially
available. Stevia components and mogrosides are
obtained from plants. Although sorbitol and xylitol are
References found in berries, fruits, vegetables, and mushrooms,
their extraction is not feasible so these are produced
industrially by the catalytical hydrogenation of

Thermo appropriate sugar starting materials.

Sweet'N Low

Sorbitol and Xylitol

Global Method
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Artificial Sweeteners

HO
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HO, ~
Q cl o) cl
(e} OCH;3 :, L
N HO” ™~ “07:-0

OH NH, o5 OH c/

Aspartame Sucralose

0]
Q 5 L
0% N&® Sso

9]

Sodium Cyclamate Saccharin

(Banned)

O\\S =0

o’ “N-K+ HOOC/\l)J\ OCH;
M
Y( Neotame

HsC CHy

Acesulfam Potassium

Figure 2-1. Chemical structures of various artificial sweeteners.

Chapter 2: Sugar Substitutes

Structures of Sugar Substitutes

Natural Sweeteners

OH

HO OH
OH OH

Xylitol

OH OH

Mogroside V

OH OH

oH

Figure 2-2. Chemical structures of various natural sweeteners.
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Structures of Sugar Substitutes

Absorbance Properties of Common Sweeteners

o OCH;
N
H
OH NH, 0

Aspartame

S~

go

Saccharin

Weak

Figure 2-3. Absorbance properties of common sweeteners. Weak and no UV absorbance compounds need an alternative detection technique.

Did You Know?

Lead acetate (sometimes called sugar of lead) is an artificial Sugar substitute
made from lead that was widely used by ancient Romans. Lead acetate was
abandoned as a food additive throughout most of the world after the high
toxicity of lead compounds became apparent.

HO

HO OH

Sucrose
HO

o O

HO™ ~ 0710
OH CI/

Sucralose

> o ———
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Stevia

Stevia

Chapter 2: Sugar Substitutes

In December 2008, the U.S. FDA recognized
rebaudioside A purified from Stevia rebaudiana (Bertoni)
as “Generally Recognized as Safe” (GRAS) for use as

a sugar substitute in foods. Since this recognition,
stevia products have become popular as table-top and
beverage sweeteners.
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Stevia

Although the stevia plant and extracts from stevia leaves have long been
used as sweeteners in Asia and Latin America, the terpene glycosides
have different flavor profiles with both sweet and unpleasant bitter

flavors. Two steviol glycosides, stevioside and rebaudioside A, are largely
responsible for the desired sweet flavor of the leaves, with rebaudioside A
preferred for sweeteners,

that can be formed during processing of the leaves, differs in structure
from rebaudioside A primarily by the presence or absence of a glucose
residue at the R1 position on the terpene. These structural similarities
make chromatographic separation difficult. In addition to the separation
challenges, sensitive detection of these compounds also can be difficult.
They do not absorb strongly in the UV, and typical detection wavelengths

Steviol glycoside determination is challenging for multiple reasons. The for steviol glycosides, such as 210 nm, are nonspecific.

structures of the steviol glycosides are quite similar, differing in small
changes in glycosylation. For example, rebaudioside B, an impurity

Application Note 293 describes an HPLC-charged aerosol detection
method capable of measuring all relevant analytes in Stevia.

Rebaudioside A Stevioside Rebaudioside B, an isolation byproduct Rebaudioside C
OH
HO _OH
HO
O Ho
ﬁ%ﬁ
OH
CH,
0
0/ Y
0
HO /j\} OH
HO OH

Figure 2-4. Chemical structures of the steviol glycosides stevioside and rebaudioside A, rebaudioside B, and rebaudioside C.

_coside Determination by HPLC with Charged Aerosol and UV Detections

r T
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.
Column: Acclaim Trinity P1, 2.1 x 100 mm and guard
Flow Rate: 0.3 mL/min
Temperature: 20 °C
Injection Volume: 5 pL
Mobile Phase:  81/19 acetonitrile/10 mM ammonium formate,
pH = 3.00
Detection: A) UV detection, 210 nm
B) Charged aerosol detection, nebulizer temp. 10 °C
Sample: Brand A extracted sweetener
40 Peaks (A): 1. Stevioside 0.032 mg/mL
2. Rebaudioside C —
3. Rebaudioside A 0.035
Peaks (B): 1. Stevioside 0.032
1 2. Inulin —
mAU 3. Rebaudioside C —
3 4. Rebaudioside A 0.038
5. Stevioboiside ~ 0.002
A 2 6. Unknown —

Minutes

Figure 2-6. Separation of Brand A sweetener on the Acclaim Trinity P1 column and detected by
A) UV and B) charged aerosol detections.

Chapter 2: Sugar Substitutes

Stevia

Column: Acclaim Trinity P1, 3 pm analytical, 2.1 x 100 mm and guard
Mobile Phase:  81/19 acetonitrile/10 mM ammonium formate, pH = 3.00
Flow Rate: 0.3 mL/min
Temperature: 20 °C
Injection Volume: 5 pL
Detection: Charged aerosol detection, nebulizer temp. 10 °C
Sample: A) Brand A extracted sweetener
B) Steviol glycoside standards
Peaks (A): 1. Stevioside 0.028 mg/mL
2. Inulin —
3. Rebaudioside C —
4. Rebaudioside A 0.038
5. Steviolbioside  0.002
6. Unknown —
7. Sodium —
Peaks (B): 1. Dulcoside A 0.040 mg/mL
2. Stevioside 0.040
18+ 2 3. Rebaudioside C —
4. Rebaudioside A 0.040
5. Steviolbioside  0.040
1 6. Rebaudioside B 0.040
7.Mogroside V. 0.040
4 8. Sodium —
A 6
pA 7
1 2
4 6
7
B
3
L R
AN
_2 T T 1
0 ) 30
Minutes

Figure 2-7. Separation of a A) stevia sweetener Brand A in comparison to B) standards on the
Acclaim Trinity P1 column detected by charged aerosol detection.
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Column: Acclaim Trinity P1, Peaks (A): 1.Rebaudioside A 0.044 mg/mL Alternate H PLC-Charged Aerosol
Artificial Sweeteners 3 pm analytical, (Inset): 2. Rebaudioside B <LOD .
_— 2.1 % 100 mm and guard Detection Approach
Flow Rate: 0.3 m/min Peaks (B): 1. Erythritol —
Natural Sweeteners Temperature: 20 °C 2. Rebaudioside A 0.044
- Injection Volume: 5 pL 3. Rebaudioside B 0.003

Mobile Phase:  81/19 acetonitrile/

Absorbance Properties of 10 mM ammonium formate,  (Inset): 3. Rebaudioside B 0.003

pH =3.00
Common Sweeteners Detection:  A) UV detection, 210 nm Column: C18, 4.6 x 250 mm, 5 pm
B) Charged aerosol detection Flow: 1.0 mL/min
Stevia Sample: Brand B extracted sweetener Column Temp.: ~ 50 °C
_— 37- Injection Volume: 10 uL
‘ A Mobile Phase:  A. Deionized Water (DI), acetonitrile, trifluoroacetic acid (TFA) (95:5:0.1)
Mongrosides B. Dl:acetonitrile (5:95)
) Gradient: 0-90% B in 30 min; hold for 5 min and return to starting conditions
i Sample Prep.:  Commercially available stevia extract powder was
Aspartame 1 dissolved in deionized water (0.9 mg/mL)
Eoual mAU | }\ 6007 Gharged Aerosol Detection
- v
%@. @v’o\& CAD Limits of Detection (mass on column)
Sucralose Q‘%\Q?\ Rebaudioside ~ Stevioside  Isosteviol
_— mv 4 4 60
Splenda -7 : : : : ,
@
‘ 30+ 1 ®
Saccharin B 0
A -104
Sweet'N Low UV @210 nm UV Limits of Detection (mass on column)
3 Q?: 5‘9\5 Rebaudioside ~ Stevioside  Isosteviol
‘ , & 65 65  >900
Sorbitol and Xylitol pA 3 S
—_— mAU
Global Method 2
References ’A,J 3
- -1 . : : : , -260 T T T T T T T )
0 2 4 6 8 10 13 14 15 16 17 18 19 20 21
Minutes Minutes

Figure 2-8. Rebaudioside A determination in Brand B, commercial sweetener, by A) UV and B)
charged aerosol detection.

_ial and Natural Sweeteners Including Stevia and Their Impurities and Degradation Products

Figure 2-9. Alternate HPLC-charged aerosol detection method for Stevia anlysis.
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AT e WY 00 Comparison of HPLC and RSLC for the

Artificial Sweeteners 40% : - -

e iy Analysis of a Stevia Extract

0
= 0/

Natural Sweeteners g 30% HPLC (A) UHPLC (B)

E 25% Column: (18, 4.6 x 250 mm, 5 ym Column: Acclaim RSLC Polar Advantage |l

Absorbance Properties of = 20% Flow Rate: 1.0 mL/min 2.1 x 250 mm, 2.2 ym

2 159 Column Temp.: 50 °C Flow Rate: 0.7 mL/min

Common Sweeteners . Injection Volume: 10 pL Column Temp.: 40 °C

- 10% 3.91% Mobile Phase:  A. Deionized Water (DI), Injection Volume: 5 L

Stevia 5% 08a% T37% s acetonitrile, trifluoroacetic acid Mobile Phase: ~ A. Deionized Water (DI)

K (] . E. 0 . s
0%- (TFA) (95:5:0.1) + 0.1% formic acid
’ /,«‘% 2 9, d}&// d}&// 9, (% B. Dl:acetonitrile (5:95) B. Acetonitrile + 0.1% formic acid
Mongrosides % Y% Y%, 5y %y %, By Gradient: 5-90% Bin 30 min; Gradient: 5% 10 60% B in 9 min;
_ % ‘5’,?% 00»% e Ty hold for 5 min and return to hold 1 min and return to 5% B
7 ” % starting conditions

Aspartame . ' ‘ . Sample Prep.: .

—— Figure 2-10. Percentage of Reb A in stevia-containing products. Commercially available stevia extract powder
o Was dissolved in deionized water (0.9 mg/mL)
=]

Equal % 2

4004 =&
A w

Sucralose b=

- o

pA o w &

Splenda 8 3 e%>’

Saccharin 12.75 14.00 15.00 16.0(')\/| 17.00 18.00 19.00 20.14

inutes
8
) <2
Sweet'N Low 90 3 <
%)

Sorbitol and Xylitol

Steviobioside

Global Method

6.00 6.40 6.80 7.20 7.60 8.00 8.50
Minutes
References

Figure 2-11. Using UHPLC conditions not only halves the time to perform analysis but improves
resolution and also saves on mobile phase costs.

Thermo o
0‘



Chapter 2: Sugar Substitutes

Table of Contents

Introduction SteVia

Analytical Technologies

Stevia Degradation
Artificial Sweeteners

, Trivia Question
Column: Acclaim RSLC Polar Advantage I,

Natural Sweeteners 2.1 x 250 mm, 2.2 ym Q: Do you know who discovered the first artificial sweetener?
Flow: 0.7 mL/min ) I ) . '
Absorbance Prabertes of Column Temp.: 40 °C A: Constantine Fahiberg, a German scientist, discovered Saccharin—the first
P Injection Volume: 5 pL artificial sweetener—in 1879, completely on accident! He was doing research
Common Sweeteners Mobile Phase: g\- 29'(;"'2_??' Wat8f1(3')f+ 0.1% fzfm'c acid entirely unrelated to sweeteners and was instead conducting research on coal
— . Acetonitrile + 0.1% Ttormic acl -
. 184 Gradient: 5% 10 60% B in 9 min; hold 1 min and return o 5% B A
Stevia
— << 0
ool
‘ E&
Mongrosides o g
b=t
Aspartame PA D o 2
3 £ £
o= ) o]
Equal | o | %
N 5
Sucralose
60 62 64 66 68 70 72 74 76 78 80 82 8.5
Splenda Minutes
Figure 2-12. The UHPLC charged aerosol detection method could readily distinguish degradation
Saccharin products formed in a Stevia-containing beverage left unopened at room temperature for over a
- year.
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Mogrosides

Luo han kuo fruit (Siraitia grosvenori Swingle) has

long been used in traditional Asian medicine. Recently
cucurbitane-type and other triterpene glycosides

have been isolated from the fruit and investigated for
numerous potential health benefits such as antioxidant
activity, anticancer effects, and antihyperglycemic
effects. Many of these compounds are intensely sweet
and therefore have also been investigated as sugar
substitutes and flavor enhancers. Extracts of luo han
kuo fruit used as sweeteners were acknowledged as
“Generally Recognized as Safe” (GRAS) based on a
GRAS submission to the U.S. FDA in January of 2010.
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Typical reversed-phase high-performance liquid chromatography methods coumn: a1ty 1, 3ym Avlytcal 2.1 100 mm and guard
Artificial Sweeteners to determine these glycosides are challenging due to the lack of a strong, Temperature: ~ 20°C
T i ] Injection Volume: 5 pL

Natural Sweeteners SpeClﬂC ChFOmODhOFG inthe Compound. Other detephon methlods, Mobile Phase:  81/19 acetonitrile/10 mM ammonium formate, pH 3.00
ey such as charged aerosol detection, can be used to improve triterpene Detection: Charged aerosol detection, nebulizer temp. 10 °C

. IS Sample: Steviol glycoside and mogroside V standards

o glycoside quantification. ‘

Absorbance Properties of Peaks: 1. Dulcoside A 0.190 mg/mL

At : i inati i 2. Stevioside 0.190
Common Sweeteners In Application Update 184 l\/lonlgr08|de % de’ltermmanon by HPLQ with 3 Rebaoide G
_— Charged Aerosol and UV Detections, mogroside V is determined in a 4. RebaudiosideA 0190
Stevia luo han kuo beverage by both charged aerosol and UV detections. The o Stavoistte 0190
- volatile mobile phase makes charged aerosol detection possible, which 22 - 7. Mogroside V.~ 0.190
Mongrosides adds further flexibility to the method for detection of such glycosides. 2

1
Aspartame N 4 6
- 5
Equal oA 7
Sucralose 8
Splenda _J \_JL\_,__J
Saccharin 0 2 4 6 8 10
Minutes

Sweet'N Low Figure 2-13. Detection of mogroside standards by charged aerosol detection.
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Column: Acclaim Trinity P1, 3 pm Analytical
2.1 x 100 mm and guard

Artificial Sweeteners Temperature: 20 °C

Flow Rate: 0.3 mL/min
Natural Sweeteners Injection Volume: 5 pL !
_— , Mobile Phase: 81/19 acetonitrle/10 mM, ammonium formate, Did You Know?
‘ 50 pH = 3.00 Detection: ] ] e '
Absorbance Properties of Detection: A) Charged Aerosol The pure mogroside mix extracted from the luo han guo fruit is approximately
B) UV, 210 nm 300 times sweeter than sugar!
Common Swesteners Sample: Lo-Han-Kuo Beverage, 1:20 dilution in acetonitrile
Stevia Peaks (A): 1. Sucrose —  mg/mL
R— 2. Mogroside V. 0.007
3. Sodium —
, A
Mongrosides P
— Peaks (B) 1. Unknown —  mg/mL
2. Mogroside V. 0.008
Aspartame
W L 2 3
Equal .
-4.4 T T T T T
Sucralose 30+
Splenda
Saccharin
mAU
Sweet'N Low
Sorbitol and Xylitol
—_— B|| 2
b~/

Global Method , - , , ,
—_— Figure 2-14. Superior performance of charged aerosol detection over UV detection for the

detection of key analytes.
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Various artificial sugar
substitutes,

Chapter 2: Sugar Substitutes

Sweetener Brand Ingredients

e Equal®: Aspartame, dextrose, and maltodextrin
e Splenda®: Sucralose, dextrose, and maltodextrin

e Sweet’n Low®: Saccharin, dextrose, and
cream of tartar
Equal is a registered trademark of the Merisant Company, Splenda is a registered

trademark of McNeil Nutritionals, LLC and Sweet’n Low is a registered trademark of
Cumberland Packing Corporation.
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p—
7
Aspartame
Aspartame was discovered by James M. Schiatter in 1965. Schiatter NH
was a chemist working for G.D. Searle & Company. He had synthesized o 2 O
aspartame as an intermediate step in the process of making a “F N
O H OCH,4

tetrapeptide of the hormone gastrin, which was to be used in assessing
the effectiveness of an anti-ulcer drug candidate. He accidentally
discovered aspartame’s sweet taste when he licked his finger, which had
become contaminated with the compound.

Figure 2-15. Aspartame, the methyl ester of the dipeptide of the natural amino acids L-aspartic
acid and L-phenylalanine, is an artificial sweetener, that is approximately 200 times sweeter than
sucrose, or table sugar.

Did You Know?

A study in the journal Physiology and Behavior found that habitual diet soda
sippers have more widespread activity in the reward processing regions of the
brain when they consume other sweet foods and drinks than those who don't
regularly opt for these beverages. That means they're more likely to overindulge
in freats, which can pose a threat to maintaining a healthy weight.
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Equal contains multiple components, including the active ingredient,
aspartame, along with the fillers dextrose and maltodextrin.

In this example, all components were separated using reversed phase
chromatography and detected by the Corona charged aerosol detector.
During method development a trace impurity/contaminant was found.
Although several potential degradants (e.g. phenylalanine, aspartic acid)
were analyzed, none corresponded to the impurity.

Did You Know?

Equal was the first aspartame-based sweetener to be sold to the public in the
United States. Up until its debut in the early 1980's the only other sweetener
products contained only saccharin

Chapter 2: Sugar Substitutes

Equal and Impurity Method

Column: C18,4.6 x 150 mm, 5 ym
1 Flow: 1.0 m/min
Column Temp.: 30 °C
0.6 Injjection Volume: 10 pL

Mobile Phase:  Acetonitrile, deionized water,
trifluoroacetic acid (85:15:0.05)

Peaks: 1. Dextrose and maltodextrin
2. Contaminant
3. Aspartame

: _J : A

0 05 10 15 20 25 3.0 35 40 45 50 55 60 65 7.0
Minutes

Volts

Figure 2-16. Chromatogram of Equal® sweeteners,

_ Commonly Used Artificial and Natural Sweeteners Including Stevia and
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Sucralose (trichlorogalactosucrose or 1,6-dichloro- 1,6-dideoxy-
B-D-fructofuranosyl-4-deoxy-ow-D-galacto- pyranoside) is a non-
nutritive sweetener used to manufacture diabetic and dietetic foods and
beverages. Detection of sucralose and other carbohydrates is challenging
because they lack a strong chromophore and, therefore, cannot be
detected at low concentrations with UV detection. Furthermore, sucralose
would typically be present in foods containing compounds with strong UV
chromophores. Refractive index detection can be used, but the sensitivity
is poor. Charged aerosol detection is a viable approach to determination
of sucralose (see above).

HO
OH
HO_ ~
HO “07:0

(;)H CI/
Figure 2-19. Chemical structure of sucralose.

Application Update 151 discusses the use of an alternate technique,
High-Performance Anion-Exchange Chromatography with Pulsed
Amperometric Detection (HPAE-PAD), to determine sucralose in reduced-
carbohydrate colas. HPAE-PAD has been used to determine sucralose

in other sugar-free beverages, after dilution, and foods. Reduced-
carbohydrate cola samples have high concentrations of fructose and
sucrose relative to sucralose, making these samples challenging for
chromatographic analysis.

_etermination of Sucralose in Reduced-Carbohydrate Colas using HPAE-PAD

Chapter 2: Sugar Substitutes

Column:
Flow Rate:

Sucralose

Dionex CarboPac PA20 with guard
0.5 mL/min

Injection Volume: 25 pL

Mobile Phase: 100 mM sodium hydroxide/90 mM sodium acetate
Detection: Pulsed amperometric detection (PAD), disposable Au working
electrode, Carbohydrate waveform (Waveform A, TN 21)
Sample: A. 10 uM Sucralose
B.Brand A
C.Brand A 40 -
with 10 uM Sucralose
D. Brand B 3
E. Brand B
with 10 uM Sucralose
Peaks: 1. Fructose and Sucrose 2
2. Unknown
3. Sucralose nC £
D
C
B
375 ] 4 1A :
v\ 62 55 6.0 65 -7
N .
o LE M "\ Sucralose 2
.y
c
B /™
A
-350 ‘ ‘ ‘ ‘ ‘ ‘ ‘ . . s
0 1 2 3 4 5 6 7 8 9 10

Minutes

Figure 2-17. HPAE-PAD analysis of sucralose in a 100-fold dilution of the reduced-carbohydrate
colas.
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Column: Dionex CarboPac PA20 with guard
Artificial Sweeteners Flow: 0.5 mL/min Did You Know?
_— 120+ Injection Volume: 25 pL
Mobile Phase: 100 mM sodium hydroxide/ Sucralose is twice as sweet as saccharin, three times a sweet as aspartame and
Natural Sweeteners , 90 mM sodium acetate over 300 hundred times swester than table sugar!
- Detection: Pulsed amperometric detection (PAD),
‘ disposable Au working electrode,
Absorbance Properties of carbohydrate waveform (Waveform A, TN 21)
Common Sweeteners Peaks: 1. Fructose and Sucrose
_— 1 2. Sucralose
nC
Stevia
Mongrosides
2
Aspartame A
20 T T T T T T T T T 1
Equal 0 1 2 3 4 5 6 7 8 9 10
qua Minutes
Figure 2-18. Determination of sucralose in a 50-fold dilution of Brand C peach citrus low-
Sucralose carhohydrate beverage.
Splenda
Saccharin

Sweet'N Low
Sorbitol and Xylitol
Global Method

References

-
=
@
‘
3
e

00



http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/Application%20&%20Technical%20Notes/Chromatography/Ion%20Chromatography/IC%20and%20RFIC%20Accessories/7121-AN159_LPN1574.pdf

0 -
Chapter 2: Sugar Substitutes
Table of Contents ' \
'N L
Introduction Splenda and Sweet OW
Analytical Technologies
’
Splenda Sweet’N Low
Avrtificial Sweeteners
HPLC-Charged Aerosol Detection Parameters: Peaks: HPLC-Charged Aerosol Detection Parameters:
Natural Sweeteners Column: Amino, 4.6 x 250 mm, 5 pm 1. Sucralose Column: 18, 4.6 mm x 150 mm, 5 pym
e — Flow Rate: 1.0 mL/min 2. Dextrose Flow Rate: 1.0mL/min
Column Temp.: 30 °C 3. Maltose Column Temp.:  Ambient
Absorbance Properties of Injection Volume: 10 pL 4. Maltotriose Injection Volume: 10 pL
Mobile Phase:  A. Acetonitrile 5. Maltotetraose Mobile Phase:  0.1% TFA in 20% MeOH(aq)
Common Sweeteners B. Deionized water 6. Maltopentaose Sample: Sweet and Low sachet dissolved in water at Tmg/mL
Gradient: 30% to 70% B in 40 minutes 7. Maltohexaose
: 8. Maltoheptaose Inset at 10x sensitivity
Stevia 9. Maltooctaose 7
. 2 0154 |1 2 10. Maltononase @EﬁNH
i 54 ’ 11. Maltodecaose P
W 0.6 - 0.009 ¢ °
=
Aspartame 2 S
=3 8
[ %) 8B ]
= 4 2]
Fqual 2 = -
—_— = 0.005+
(b}
Sucralose 0104 g 0 1 o 3 4 5
1 @ Minutes
0 5 10 15 o
Splenda «— Dextrose and Sodium Bitartrate
0 T T T T T T T 1
t 0 5 10 15 20 25 30 35 40
W Minutes
" Figure 2-20. Analysis of Splenda. 10 pg on column. Inset presented at 10x sensiivity. t Saccilarin
weet'N Low
0 05 10 15 20 25 30 35 40 45 50 55
Sorbitol and Xylitol Minutes
Figure 2-22. Analysis of Sweet'N Low. Saccharin, benzoic sulfiimine, is an artificial sweetener. It is
Global Method much sweeter than sucrose, but has a bitter or metallic aftertaste, especially at high concentrations
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Chapter 2: Sugar Substitutes

Sugar Alcohols

Sugar alcohoals, such as sorbitol and mannitol, are used in
confectionary products because they impart a sweet taste
without the calories associated with sugars.
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Chapter 2: Sugar Substitutes

Sorbitol (60% as sweet as sucrose) and mannitol are sugar alcohols
commonly used as replacements for sucrose in dietetic candy. However,
their use in foods is regulated because they exhibit laxative and diuretic

properties.
Application Note 87

explores the use by pulsed amperometric detection

for the measurement of sugar alcohols.

Column: Dionex CarboPac MA1, 4 x 250 mm
Expected
Operating Pressure: 5.5—7.6 MPa (800—1100 psi)
Flow Rate: 0.4 m/min
Injection Volume: 10 pL
Mobile Phase: A. Deionized water, 52%
B. 1.0 M Sodium hydroxide, 48%
Detection: Pulsed amperometery, gold working electrode
EDA40 Settings: Time (min) E (volts) Integration (s)
400 +0.05 0.2-0.4
200 +0.75
0.4 400 -0.15
Peaks:
1. Myo-Inositol 2 nmol
2. Xylitol 2
1 3. Sorbitol 2
4. Mannitol 2
He 5. Glucose 2
6. Fructose 2
7. Sucrose 2
O T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50
Minutes

Figure 2-23. Sugar alcohols with high pKa values elute first.

Sugar Alcohols

Column: Dionex CarboPac MA1, 4 x 250 mm
Expected
Operating Pressure: 5.5-7.6 MPa (800—1100 psi)
Flow Rate: 0.4 mL/min
Injection Volume: 10 pL
Mobile Phase: A. Deionized water, 50%
B. 1.0 M Sodium hydroxide, 50%
Detection: Pulsed amperometery, gold working electrode
ED40 Settings: Time (min) E (volts) Integration (s)
0.2 400 +0.05 0.2-0.4
200 +0.75
400 -0.15
Peaks:
1. Sorbitol 0.788 pg
2 2. Glucose 3.47
3. Fructose 7.93
He 4. Sucrose 3.28
3
1 4
O T T T T T 1
0 10 20 30 40 50 60
Minutes

Figure 2-24. Diluted apple juice containing sorbitol.

_Sugar Alcohols in Confections and Fruit Juices by HPAE-PAD
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Introduction Sugar AICOhOIS

Analytical Technologies

Column: Dionex CarboPac MA1, 4 x 250 mm Column: Dionex CarboPac MA1, 4 x 250 mm
P Expected Expected
Artiicial Sweeteners Operating Pressure: 5.5-7.6 MPa (800~1100 ps) Operating Pressure: 5.57.6 MPa (8001100 ps)
Flow Rate: 0.4 mL/min Flow Rate: 0.4 mL/min
Natural Sweeteners Injection Volume: 10 pL Injection Volume: 10 pL
_— Mobile Phase: A. Deionized water, 50% Mobile Phase: A. Deionized water, 50%
‘ B. 1.0 M Sodium hydroxide, 50% B. 1.0 M Sodium hydroxide, 50%
Absorbance Properties of Detection: Pulsed amperometery, gold working electrode Detection: Pulsed amperometery, gold working electrode
C Sweet EDA40 Settings: Time (min) E (volts) Integration (s) ED40 Settings: Time (min) E (volts)  Integration (s)
OmMon oweeleners 400 +005  02-04 400 +005  0.2-04
200 +0.75 200 +0.75
Stevia 400 -0.15 500 400 -0.15
| 6 — 1 Peaks: 1 2 1Pea(§: I 0.218
Mongrosides 1. Sorbitol 2.70 g - 2hero <1014
—_— 5 Mannitol 0.05 2. Sorbitol 1.14
3. Mannitol 0.28
Aspartame 4. Hydrogenated glucose syrup
I (not quantitated)
nA
Equal I
3
Sucralose
Splenda t J 4
O T T T T T T T 1
, 0 T T T T T ] 0 5 10 15 20 25 30 35 40
Saccharin 0 5 10 15 20 25 30 Minutes
Minutes ‘ : . ) )
A ' . . Figure 2-26. Chewing gum extract containing glycerol, sorbitol, and mannitol,
Sweet'N Low Figure 2-25. “Sugarless” hard candy containing sorbitol and mannitol.
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Aspartame

Sucralose

Sucralose s

Various artificial sweeteners

Aspartame

Chapter 2: Sugar Substitutes

Global Artificial Sweetener Method

Many recently commercialized sweeteners tend to have
increased potency, reducing the amount of active ingredient
added to beverages and other food products and often
providing cost savings to the manufacturer.
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Chapter 2: Sugar Substitutes

p—
r I

Using sugar substitutes of increased potency has also contributed to Column : C18,5pm, 4.6 mm x 250 mm Peaks: 1.Acesulfame K

qdf it vtical thods t tify th 1 duct Flow: 1.00 mL/min 2. Cyclamate
a need for sensitive analytical methods to quantify & active produc Temperature: 30 °C 5 Saccharin
and to detect low levels of breakdown products and impurities, which Injection Volume: 50 L 4. Sucralose

) . . . Mobile Phase:  A: Deionized Water 5. Aspartame
are required for quality and safety ISSues. Because compounds typically B: Acetonitrile and 0.1% Trifluoroacetic Acid 6. Neotame
do not possess a chromophore, traditional HPLC-UV approaches are Gradient: Isocratic: 2-40% B over 25 min; 7. Alitame
) iat 40-60% from 25-30 min 8.NHDC
Inappropriate. Samples 1.2't0 20 pg on column 9. Dulcin
The Poster Note “Sensitive Analysis of Commonly Used Artificial a0
1 5

and Natural Sweeteners Including Stevia and Their Impurities and
Degradation Products” describes a global gradient HPLC method with
charged aerosol detection for the simultaneous measurement of several
artificial sweeteners. This method is sensitive (low ng levels), with good
reproducibility and accuracy.

Norm.

0 5 0 15 20 25 30 35
Minutes

Figure 2-27. Chromatogram of artificial sweeteners.

Did You Know?

Sugar substitutes are often cheaper to use than sugar due to their longer shelf-
life and higher sweetening intensity, meaning a smaller amount can be used to
achieve an equivalent level of sweetness.

_of Commonly Used Artificial and Natural Sweeteners Including Stevia and 01
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