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Simplify Sample Prep, and Increase 
Speed and Sensitivity
Analytical testing is used 1) to determine nutritional value and quality 

and 2) to ensure food safety and security. We have developed and 

continue to develop, specialized products that allow food analysts 

to simplify sample prep, and increase speed and sensitivity for many 

food and beverage applications. In this second issue of “News On 

Food”, we will focus on our continuously extending range of standards 

for food chemistry and biology and determination of physical 

characteristics and also on a new rapid test system.

Food Composition / Nutrition Labelling

Non-Nutritional Ingredients and Additives – 

New Standards for Flavors and Fragrances Analysis

Some materials with no nutritional value are also added to food and 

beverage products. These ingredients and additives are designed to 

make the food smell better, taste better, last longer and/or look better. 

Areas of interest include:

• Flavors and fragrances (raw materials, aroma, 

volatiles, essential oils and enantiomers)

• Artificial sweeteners

• Preservatives (other than antioxidants) such as 

sorbate, benzoate, parabens and nitrates

• Food dyes

Request our NEW brochure on Analytical Standards 
for Food Color Additives (Code PHQ)
sigma-aldrich.com/food-color-additives

The European Food Safety Authority (EFSA) has assigned codes 

(E numbers) for food additives used within the European Union 

(the “E” prefix stands for “Europe”). They are commonly found through-

out the European Union on food labels. A cross-reference of our 

analytical standard to “E” numbers is available for your convenience on: 

sigma-aldrich.com/food-color-additives

Flavors and Fragrances – sample preparation and analysis

Headspace solid phase microextraction (SPME) coupled with analysis 

on a capillary GC column is an ideal approach for characterizing 

quality and composition of flavor and fragrance components. 

SPME typically requires a short extraction time compared to other 
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preparation techniques, and minimizes interference by other 

components in the matrix. SPME can also be used to chemically 

fingerprint the volatile components of natural foods. Multiple SPME 

fiber chemistries are available, as well as convenient multi-fiber, 

multi-chemistry kits. 

For more information, visit 
sigma-aldrich.com/spme

If the flavor and fragrance compound of interest is enantiomeric, a 

specialized analytical column must be used for properly identification 

and quantitation. Supelco offers an impressive list of chiral GC 

columns through its Astec® and DEX product lines.

GC Analysis of Limoncello on SLB®-5ms after SPME using 

100 μm PDMS Fiber

 sample/matrix:   Limoncello diluted 1:100 in water, then 5 mL of this solution 

transferred to a 10 mL crimped vial spiked with 100 μL of a 

100 ppm solution of nonane (internal standard) 

 SPME fiber:  100 μm polydimethylsiloxane (57300-U) 

 extraction:   headspace, with a pre-equilibration period of 10 min. at 40 °C, 

and then a fiber exposure of 30 min. at 40 °C, agitated in an 

alternate clockwise-anticlockwise rotation mode at 500 ppm 

 desorption process: 250 °C for 5 min 

 column:  SLB-5ms, 30 m x 0.25 mm I.D., 0.25 μm (28471-U) 

 oven:  40 °C, 3 °C/min to 250 °C (2 min) 

 detector:  FID, 260 °C (sampling rate 80 ms)

 carrier gas:  helium, 35.0 cm/sec 

 liner:  0.75 mm I.D. SPME/Splitless (2633901)

Analytical Standards for 
Food Color Additives

Neat Standards for Artificial 

and Natural Food Colors

Deuterated Internal Standards
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Nutritional – Determination of the Mineral Content 

In addition to the major nutritional food components (carbohydrates, 

fats, and proteins), several minor nutritional components are also of 

great interest to food analysts. One of the areas of interest is linked to 

minerals (calcium, iron, sodium, potassium, etc.).

Low levels of minerals are important for nutritional requirements, but 

some can be toxic at high levels. For this reason the mineral content of 

food and beverages are measured and controlled. Ion chromatography 

(IC), atomic adsorption spectroscopy (AAS), and inductively coupled 

plasma (ICP) are the analytical techniques most often used to determine 

the mineral content of foods. Fluka® offers multiple certified reference 

materials (CRMs) and high quality acids, bases and salts for the 

calibration and operation of IC, AAS and ICP instruments.

• Ultra-high purity TraceSELECT® Ultra and TraceSELECT reagents for 

sample preparation and digestion

• TraceCERT® single and multi element certified reference materials 

for calibration

• Food Matrix standards for method development

• Auxiliary reagents for Flame AAS, Graphite-Furnace AAS and 

Hydride AAS

To see our updated listing of 
products and download our 
dedicated brochures, visit 
sigma-aldrich.com/
minerals

GMO Reference Materials, Qualitative

Some crop types have undergone genetic engineering to impart 

desirable traits, such as gaining resistance to pests, herbicides, and 

weather, improving shelf life, and increasing specific nutritional 

indicators. Because of concerns over the safety of food, forage and 

feedstuff produced from GMO plants, their use is strictly regulated in 

a number of countries. Sigma-Aldrich offers a wide range of certified 

reference materials (CRMs) for the most widely used GMOs. These 

products are manufactured by the IRMM (Institute of Reference 

Materials and Measurements) which is a part of the joint research 

center (JRC) of the European Commission. Available GMO CRMs 

include cotton, maize (corn), potato, rapeseed, soya bean, and sugar 

beet. GMO CRMs are produced gravimetrically, by mixing GMO-

containing material with GMO-free material in different ratios to 

achieve the target level.

Our portfolio includes: 

• Single standards

• Sets 

• Plasmids

For additional information on 
GMO Reference Materials, visit
sigma-aldrich.com/gmo

Physical Characteristics
The measurement of certain physical properties is often used 

to determine the identity or purity of a substance. To ensure the 

accuracy of these measurements, the measurement equipment 

needs to be regularly calibrated using accurate analytical standards 

with known properties. Sigma-Aldrich offers a wide range of physical 

property standards for various applications important in food analysis.

• The products cover a wide range of physical properties, such as: 

melting point, density, conductivity, viscosity, turbidity, particle size, 

color, thermal conductivity, mechanical, morphological, optical and 

isotope measurements

• A growing number of products are certified reference materials 

(CRMs), supplied by recognized accredited manufacturers like 

Paragon, Whitehouse Scientific, H&D Fitzgerald and the IRMM

For more information or to download our 
Physical Properties Standards and Certified 
Reference Materials Brochure, visit
sigma-aldrich.com/physical_
properties

Atomic Absorption 
Spectroscopy
Serving all your needs for 
Reagents and Standards

Reagents for Sample 

Preparation

Certified Reference 

Materials for Calibration

Matrix CRMs

Proficiency Testing

Quality Exceeding Expectations

ptioptioionnn

Serving all your needs for 
Reagents and Standards

ICP-MS/OES

Reagents for Sample 

Preparation

Solvents for LC-ICP-MS

Certified Reference 

Materials for Calibration

Matrix CRMs

Proficiency Testing

Quality Exceeding Expectations

Physical
Property
Standards

Standards and CRMs for:
-   Viscosity

-   Melting Point

-   Density

-   Conductivity

-   Turbidity

-   Particle Size

-   Color

©2009 European Commission
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Food Safety

HybriScan™ Rapid Test Systems for Food and Beverages – 

For Detection and Identification of Microorganisms in 

Food, Beverages and Water

Use HybriScan for comprehensive and reliable routine control of 

microbial contamination in food production, from raw materials to 

finished goods. Utilizing “SELF-contained” technology, HybriScan is 

based on the detection of microbe-specific rRNA using sandwich 

hybridization. The signal read-out is triggered optically by an 

enzymatically-generated color change.

• Sensitive and specific – the method is based on molecular 

genetic identification

• Easy – no PCR required, quantitative without cell counting, 

uses standard laboratory equipment

• Low-cost – economical, high throughput, 96-well 

microplate format

• Fast – results obtained in under 3 hours

The benefits of HybriScan relative to conventional methods:

• Rapid, sensitive and reliable (without PCR)

• Time savings of up to 10 days compared to cultivation-based assays

• Discriminates between live and dead cells

• High flexibility (group- or species-specific detection)

• Robust system not affected by the sample matrix

By applying specific probes, HybriScan enables both group-specific 

and species-specific detection of spoilage microbes. Its flexibility 

permits detection of a customized array of microorganisms based 

on the specific application. HybriScan is ideal for safety and quality 

control of alcoholic and nonalcoholic beverages, water and food. 

Specific examples include the detection of food-borne pathogens like 

Salmonella, Campylobacter and Listeria, and counting of Legionella in 

water, including the most relevant species, L. pneumophila.

• High throughput of up to 96 samples by means of 

well-plate format

• Easy handling using standard laboratory equipment

• Minimal sample preparation required

• Results are quantitative by using standards

For additional information on HybriScan, visit
sigma-aldrich.com/insite_hybriscan

Did you know … 
That we added new Analytical Search engines 

and Resources & Tools to our website?

For these useful tools, visit 
sigma-aldrich.com/supelcocatalog 
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Enabling Science to 
Improve the Quality of Life

News on … Newsletters from Sigma-Aldrich
We have introduced NEW products specific bulletins to offer 

further information on specific capabilities and product ranges 

available from Sigma-Aldrich:

• News On Air – Air Monitoring Bulletin detailing innovative 

and high technology products available for gas/air sampling 

techniques

• News On Food – Food & Beverage Analysis Bulletin featuring 

product and technical information on the Sigma-Aldrich 

range of products

• News On Water – Water Analysis Bulletin detailing the 

range of solutions in terms of sampling and analysis for 

environmental applications

Environmental 

Supelco® has developed the most extensive line of special purpose 

columns designed for industry specific applications. These columns 

are manufactured to deliver high resolution, great analyte response, 

low bleed and long column life; allowing analysts to achieve the 

analytical performance they require. The easy-to-read phase selection 

charts in the GC column selection guide are conveniently arranged 

by industry to simplify the process of selecting the proper phase. First, 

find the chart that matches your industry. Then, locate the application 

within that industry to identify a recommended phase. 

Environmental Industry
The environmental columns offered here can be used with many 

specific methods for the analyses of volatiles, semivolatiles, pesticides, 

PCBs, herbicides and dioxins.
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GC-MS Volatiles ● ●

GC Volatiles ● ●

GC-MS Semivolatiles ●

GC Semivolatiles ● ● ● ● ●

GC-MS Dioxins ● ● ●

GC-MS PCB Congeners ● ●

GC-MS PBDE Congeners ●

Toxic Organics – TO-1/TO-2 ●

Toxic Organics – TO-4/TO-10 ● ● ●

Toxic Organics – TO-9 ● ● ●

Toxic Organics – TO-13 ●

Toxic Organics – TO-14/ 

TO-15/TO-17
●

Hazardous Air Pollutants ●

Industrial Hygiene Industry
These columns can be used with methodologies for determining 

indoor air quality as well as outdoor organic compounds.
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Indoor Air Quality – EPA IP-8 ●

Indoor Air Quality – NIOSH 1003 ●

Indoor Air Quality – NIOSH 1403 ●

Indoor Air Quality – NIOSH 1500/1501 ●

Indoor Air Quality – NIOSH 2530 ●

Indoor Air Quality – NIOSH 2542 ●

Indoor Air Quality – NIOSH 5503 ●

Indoor Air Quality – OSHA 53 ●

Indoor Air Quality – OSHA 56 ●

Indoor Air Quality – OSHA 62 ●

Indoor Air Quality – OSHA 80 ●

Toxic Organics – TO-1/TO-2 ●

Toxic Organics – TO-4/TO-10 ● ● ●

Toxic Organics – TO-9 ● ● ●

Toxic Organics – TO-13 ●

Toxic Organics – TO-14/TO-15/TO-17 ●

Hazardous Air Pollutants ●
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Analytical testing is used in the production of worldwide food supply 

– from raw materials and ingredients, to finished and packaged goods. 

This testing primarily serves two purposes: to determine nutritional

value and quality, and to guarantee safety. Sigma-Aldrich®, through its

Supelco® and Fluka® brands, is very active in product development for

food and beverage analysis.

Food Chemistry

Comprehensive Determination of Trans Fats in food  

using Silver-Ion SPE Fractionation, SP™-2560 and  

SLB®-IL111 GC Columns

A procedure used to determine trans fat levels involves extraction, 

derivatization, fractionation, and GC analysis. 

Silverion (Ag-ion) fractionation is applied to the FAMEs to separate

the saturates and C18 trans monoenes in fraction 1, the cis 

monoenes in fraction 2, and the dienes in fraction 3. 

GC analysis of each fraction is then performed on an ionic liquid

column. This extremely polar GC capillary column was the world’s 

first commercial column to rate over 100 on our GC column polarity 

scale. As such, it has the most orthogonal selectivity compared 

to commonly used non-polar and intermediate polar columns, 

providing increased selectivity for polar and polarizable analytes. The 

100 m version is a great complementary column to the SP-2560. 

Chromatograms obtained from the preparation of a commercially 

purchased cookie sample are shown. Peaks were identified using 

retention time and direct comparison to standards. 

To read more about analysis of fats, visit 
sigma-aldrich.com/food-fats

Figure 1. GC Analysis

 inj. temp.: 250 °C

 detector: FID, 250 °C

 carrier gas: hydrogen, 1 mL/min

 injection: 1 μL, 10:1 split

liner:  4 mm I.D., split type,  

single taper wool  

packed FocusLiner™  

design
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Environmental 

Sigma-Aldrich – We Have the Solution for  
Your Water Analysis Needs
In an area where applications are increasing rapidly, speed, reliability 

and productivity have become every day challenges. Our researchers 

are consistently developing new tools to overcome these obstacles.

Sigma-Aldrich, through the Supelco® and Fluka® brands, offers a 

complete range of solutions in terms of sampling and analysis for 

environmental applications. Whether you are performing sampling or 

analysis on water, soil or other solid waste, Sigma-Aldrich can help. 

This newsletter outlines valuable products and techniques for 

increasing speed, reliability and productivity of environmental analysis.

Sampling
Water sampling – according to  
US EPA 40 CFR 136
US EPA methods 8260, 624 and 524 all cite the use of clean vials for 

sample collection to reduce the possibility of contamination from 

trace volatile organics found on the glass surface. The method also 

provides instructions stating that the components of the vial system 

should be washed with soap and water, rinsed with distilled deionized 

water, and then dried in an oven at 100 °C for approximately one 

hour. To reduce the potential of sample contamination and save time, 

Supelco offers a line of precleaned sampling vials that conform to the 

EPA’s standards. 

These vials are manufactured from Type I borosilicate glass and are 

cleaned for water sampling according to US EPA Title 40: Protection of 

Environment, Part 136 Guidelines establishing the test procedure for 

the analysis of pollutants.

Vials are assembled with open-top screw caps and PTFE faced silicone 

septa. They are available in both clear and amber glass and sizes from 

2 mL to 40 mL. Clear vials are made of Wheaton-33 low extractable 

borosilicate glass. Amber vials are Wheaton-320 borosilicate glass. 

All vials are supplied in a shrink wrapped module to prevent 

contamination. Also included in the package are vial labels to record 

sampling data and documentation. A certificate of analysis (Level 3 

documentation) is supplied with the 40 mL precleaned vial, and a 

certificate of compliance is provided for all other vials.

To receive up to 50% on all Supelco precleaned sampling vials, visit  

sigma-aldrich.com/precleanedvials

News On Water
2013 Volume 1

Register today at
sigma-aldrich.com/newson

Aldulterants: Melamine in milk via LC-MS-MS

Milk is a complex sample matrix, demanding careful sample prep to 

ensure valid melamine-content results.

Using Supelco Discovery DSC-SCX SPE cartridges, a sample 

preparation method for the extraction of melamine from milk 

was developed. Good recoveries were seen for the melamine at 

concentrations between 10 ng/mL and 500 ng/mL. Standards 

developed with our high-purity melamine and cyanuric acid 

chemicals ensure valid results. 

Melamine is a polar molecule with a pKa of 5.6 and a Log P value 

of -1.37 [2], making it a good candidate for Aqueous Normal Phase 

(ANP) chromatography. In ANP, a polar hydrophilic analyte partitions 

between a relatively polar stationary phase and a relatively non-polar 

mobile phase. ANP is commonly referred to as HILIC, but the term 

HILIC (Hydrophilic Interaction Chromatography) implies a mechanism 

that is one of several that may be operative under ANP conditions. 

Determining melamine content using the HILIC mode, run on 

Supelco’s Ascentis® Express HILIC column (Cat.No. 53939-U), gives 

better retention of the polar molecule than conventional reversed-

phase chromatography. A further advantage of the HILIC mode is the 

enhanced MS response due to the high concentration of organic in 

the mobile phase.

Product Description Cat. No.
Discovery® DSC-SCX SPE Tube, bed weight 500 mg, volume 6 mL, 

pk of 30

52688-U 

Ascentis® Express HILIC HPLC Column, 2.7 μm particle size, 

10 cm × 2.1 mm I.D.

53939-U 

Melamine standard, 99 % purity 52549 
Cyanuric acid standard, 98 % purity 16614 

LC-MS-MS Analysis of Melamine Extracted from 

Milk Spiked at 100 ng/mL

column: Ascentis Express HILIC, 10 cm x 2.1 mm I.D., 2.7 μm (53939-U)

mobile phase:  (A) 10 mM ammonium formate in 10:90 (v/v) water:acetonitrile; 

(B) 10 mM ammonium formate in 30:70 (v/v) water:acetonitrile

flow rate:  0.2 mL/min

column temp.: 30 °C

detector: ABI 3200 Q-Trap

injection: 2 μL

sample:   SPE extract from spiked milk

gradient: min mL/min % A %B

  0.0 0.2 100 0

  5.0 0.2 100 0

  5.1 0.4 0 100

  10.0 0.4 0 100

  10.1 0.4 100 0

  15.0 0.2 100 0

Min

0 2 4

Melamine

 

 127/85 transition 

127/68 transition 

For more information, download Analytix Issue 1, 2009 at 
sigma-aldrich.com/analytix
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