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We at Sigma-Aldrich support microbial control with our excel-

lent range of media, tests and control organisms to detect 

Legionella at an early stage, which improves water safety.

Kind regards,

Jvo Siegrist 

Product Manager Microbiology 

ivo.siegrist@sial.com

Are you interested in good quality water?

Dear Colleagues,

Water is probably the most important sub-

stance for human beings. We would only sur-

vive for about three days without drinking, and 

we use water each day for washing clothes, 

dishes, our bodies and much more. Therefore, 

the quality is really important, particularly with 

regard to microbiology. The prevention of con-

tamination is better than having many people 

ill or even dying. Legionella, for example, is not 

just a problem in drinking water. They can also 

be found in heating and cooling systems such 

as air conditioners or cooling towers. They 

build biofilms within the tubes, and in this 

form, they are able to resist antibiotics and 

other unfriendly conditions.
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Legionella pneumophila: An Unpleasant Pathogen in Water
The cause of a potentially fatal form of pneumonia

Legionnaires’ disease is a dangerous and infectious pneu-

monia which can affect anybody, but those at highest risk 

are the elderly, sick, smokers, or other people with weak 

immune systems.

The causative organism is the Legionella pneumophila, 

which easily forms aerosols which can be inhaled, causing 

infection. The natural source of Legionella pneumophila is all 

types of water, but particularly water containing algae, rust, 

sludge, scale, and organic compounds. It is known that 

Legionella are able to form biofilms inside water pipes, 

where they are protected against antimicrobial treatments. 

The infected water droplets can be produced in such places 

as whirlpool spas or air conditioners, since they prefer warm 

environments, but they can also occur in freshwater such as 

rivers and ponds. However, most people exposed to Legio-

nella do not become ill, and it is not possible for Legion-

naires’ disease to be transmitted from person to person. 

The name Legionnaires’ disease originated with an out-

break in Philadelphia, Pennsylvania at an American Legion 

convention (1976). In 1977, the new pathogen was identified 

and named Legionella (see Figure 1). Symptoms are flu-like, 

with chills, muscle pains, headache, cough and high fever. 

Death can result from severe pneumonia. The Philadelphia 

outbreak sickened hundreds and resulted in 34 deaths. Addi-

tionally, Legionella is also the causative organism of Pontiac 

fever, which is a milder respiratory illness resembling acute 

influenza.

A serious outbreak of Legionella pneumophila occurred in 

2009/2010 in Neu-Ulm, Germany. With 64 cases and 5 deaths, 

it was the worst outbreak of legionellosis in Germany. Based 

on the molecular biological profile, it was assumed that the 

source was a large, wet cooling tower. About 400 incidences 

of legionellosis are reported in all of Germany each year.

In November 2011, a new drinking-water-regulation came 

into force in Germany which regulates large industrial 

water-heating systems. Once a year, a sample has to be 

tested, and the level of Legionella should be below 100 cfu 

per 100 mL.

Legionella pneumophila is an obligate aerobic gram-negative, 

rod-shaped bacterium with monopolar flagella. Often the 

size of the bacteria in the culture is very variable (2–20 μm, see 

Figure 2), and it is commonly found in aquatic environments. 

The organism can survive a wide range of conditions, includ-

ing temperatures from 0 to 63 °C, and pH values from 5.0 to 

8.5. Because Legionella has cysteine as a growth requirement, 

it does not grow on common blood agar media. Legionella 

pneumophila primarily uses amino acids as an energy source, 

with cysteine being especially important. It also needs iron (III) 

ions. This is probably the reason that in nature, Legionella 

pneumophila is often found together with iron bacteria and 

amoebas (see Figure 2). The optimal temperature range for 

growth of Legionella is given at 25 °C to 50 °C.

As the detection of Legionella is quite tricky, it is recom-

mended that you work with positive control samples and 

even do proficiency testing rounds. On the next page in 

Table 1, two certified microorganism standards are listed 

which would be excellent as positive controls since they 

can be used as both a qualitative and quantitative positive 

control, which provides a good sense of the performance 

of the test applied.

By Jvo Siegrist, Product Manager Microbiology ivo.siegrist@sial.com

Figure 1 Legionella sp. colonies which had been cultivated on an agar cultured plate and 

illuminated using ultraviolet light. Source: CDC James Gathany
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by centrifugation and/or filtration through 0.2 μm filters before inocula-

tion. For selective isolation, antibiotics such as polymyxin B, anisomycin, 

vancomycin, natamycin, cycloheximide, cefamandole, trimezhoprim, 

colistin sulphate, amphotericin B, bromo thymol blue, and bromo cresol 

purple are added. Additionally, selectivity can be attained by applying 

heat or acid. Some typical media can be found in Tables 2 and 3.

Cat. No. Medium

74303 Legionella Agar, Base

05598 Feeley Gorman Agar

86558 Buffered Charcoal Yeast Extract (BCYE) Agar, Base 

78123 Buffered Charcoal Yeast Extract (BCYE) Agar ISO 11731-2, Base

Table 2 Legionella Media

Base Medium Supplements

Legionella 

MWY Selective 

Agar: 

BCYE Agar, Base 

or BCYE Agar 

ISO, Base

Legionella Supplement (Twin Pack; Fluka 89166)  

Legionella Selective Supplement IV (Fluka 

94029)

Legionella 

GVPC Selective 

Agar: 

BCYE Agar, Base 

or BCYE Agar 

ISO, Base

Legionella (GVPN) Selective Supplement (Fluka 

43509) 

Legionella Supplement (Twin Pack; Fluka 89166)

Legionella 

GVPN Selective 

Agar: 

BCYE Agar, Base 

or BCYE Agar 

ISO, Base

Legionella (GVPC) Selective Supplement (Fluka 

61025) 

Legionella Supplement (Twin Pack; Fluka 89166)

Legionella 

BMPA 

Selective Agar: 

BCYE Agar, Base 

or BCYE Agar 

ISO, Base

Legionella Supplement (Twin Pack; Fluka 89166) 

BMPA Supplement: cefamandole 4 mg/L, 

anisomycin 80 mg/L, polymyxin B 80’000 IU/L

BCYE Agar 

without 

L-cysteine:

Legionella Agar 

Base

Legionella BCYE Supplement without L-Cysteine 

(Fluka 43753)

Table 3 BCYE Agar based media

Figure 2 Colorized electron 

micrograph depicts an amoeba, 

Hartmannella vermiformis (orange)  

as it entraps a Legionella pneumophila 

bacterium (green) with an extended 

pseudopod. After it is ingested, the 

Legionella pneumophila bacterium  

can survive as a symbiont within what 

then becomes its protozoan host.  

The amoeba then becomes what is 

referred to as a ”Trojan horse”, for by 

harboring the pathogenic bacteria, the 

amoeba can afford them protection, 

and in fact, in times of adverse 

environmental conditions, are able  

to metamorphose into a cystic stage 

enabling it, and its symbiotic resident pathogens, to withstand such 

environmental stresses. (Source CDC/ Dr. Barry S. Fields)  

http://phil.cdc.gov/Phil/details.asp

Vitroids™ Test Strains Origin Strain # CFU Cat. No.

Legionella bozemanii NCTC 11368 50000 RQC02908

Legionella pneumophila ATCC 12821 50000 RQC02008

Table 1 Discs with certified reference test strains of Legionella (in some countries, 

restrictions may apply)

Kingdom: Bacteria 

Division: Proteobacteria 

Class: Gamma Proteobacteria 

Order: Legionellales 

Family: Legionellaceae 

Genus: Legionella 

Species: pneumophila

The traditional method to detect Legionella is based on buffered charcoal 

yeast extract (BCYE) agar. For growth, the organism requires the presence 

of cysteine and therefore does not grow on common blood agar media. 

Common laboratory procedures recommend concentrating the sample 

Supplement Content (per 

vial sufficient for 500 mL)

Legionella Supplement 

(Fluka 89166)

Selective Supplement 

IV (Fluka 94029)

GVPN (Fluka 

43509)

GVPC (Fluka 

61025)

BCYE Supplement without 

cysteine (Fluka 43753)

Legionella Selective 

Supplement (Fluka 18284)

ACES Buffer /KOH 5 g

L-cysteine hydrochloride 200 mg

Ferric pyrophosphate, 

soluble

125 mgj6 125 mg

α-Ketoglutarate 0.5 g

Polymyxin B sulphate 25,000 IU 40,000 IU 39,600 IU

Glycine 1.5 g 1.5 g 1.5 g

Anisomycin 40 mg

Vancomycin 0.5 mg 0.5 mg 0.5 mg 2.5 mg

Natamycin 20 mg

Cycloheximide 40 mg

Colistin sulphate 7,500 IU

Trimezhoprim 1.25 mg

Amphotericin B 1.25 mg

Bromo thymol blue 5 mg

Bromo cresol purple 5 mg

Table 4 Legionella Supplements
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New Technology for Legionella Detection

The current procedure used to detect and 

identify the Legionella species takes a lot of 

time and requires several steps; therefore, new 

methods for the detection of Legionella are of 

great interest. A modern detection target is 

rRNA, which is more numerous than DNA, and 

is only present in living cells. The test is per-

formed on a microtiter plate and takes less 

than 2.5 hours. Cell count quantification is 

possible with this kit using photometric meth-

ods. Compared to PCR, our system does not 

count dead cells, is much easier to use (see 

workflow in Figure 4), is less expensive, and is 

not affected by the sample matrix. Confirming 

its utility, our new test system won several 

innovation awards, and will surely become a 

routine method to detect Legionella. The 

rapidity, sensitivity, reliability, robustness, 

adaptability to sample matrix, and time sav-

ings meet today’s analytical microbiology 

demands. 

Specificity is achieved by targeting conserved 

or unique rRNA sequences. A biotin-labeled 

capture probe is used to immobilize the target 

sequence on a solid support plate (streptavi-

din-coated microtiter plate). A digoxigenin-

labeled detection probe provides an enzyme-

linked optical signal read-out. Detection results 

from application of anti-DIG-horseradish per-

oxidase Fab fragments. The bound complex is 

visualized by horseradish peroxidase substrate 

TMB (3,3’,5,5’-tetramethylbenzidine). Photomet-

ric data are measured at 450 nm and compared 

with standard solutions.

For more details of our new Legionella detec-

tion kit, please visit  

sigmaaldrich.com/hybriscan

Brand Cat. No. Name Description

Fluka 16593 HybriScan® D  

Legionella

Detection of Legionella, including Legionella pneumophila  

in water supplies and air-conditioning systems

Fluka 07190 HybriScan® D  

Legionella pneumophila

Detection and identification of Legionella pneumophila  

in water supplies and air-conditioning systems

Fluka 49417 HybriScan® I  
Legionella pneumophila

Identification of Legionella pneumophila

Table 5 HybriScan® Kits for Detection and Identification of Legionella Species

Figure 3 Detection and Enumeration of Legionella in Water as per ISO 11731 (1998), ISO 11731-2 (2008)

Figure 4 Work Flow Process of the HybriScan Legionella Kit

1. Sample filtration 

(100-1000 mL water, 15 min)

4. HybriScan® Test Solution 

(Forming of sandwich 

complexes between specific 

probes and the sample, 10 min)

7. Washing 

(Removel of unbound 

components, 2 x 1 min)

2. Enrichment (optional) 

(BCYE medium, 36 °C)

5. Immobilization  

(Binding of the “sandwiches”  

to the binding plates)

8. Detection reaction 

(chromogenic enzyme reaction, 

15 min)

3. Cell lysis/rRNA recovery 

(2 mL sample, 13,000 rpm,  

37 °C, 45– 60 min)

6. Enzyme coupling 

(Coupling of an enzyme to the 

“sandwiches”, 10 min)

9. Measurements/Calculations 

(HybriScan® sofware)

Water sample

Direct Analysis Membrane filtration (1L)

0.2 m l
GVPC

0.2 m l, 1:10 dilution 
for dirty water

GVPC

Direct inoculation
0.1 m l
GVPC

Heat treatment
0.1 m l
GVPC

Acid treatment
0.2 m l
GVPC

Ultrasonification or raising or centrifugation of the membrane

Concentrate

Confirmation of Legionella spp.

BCYE Agar
BCYE Agar without L-cyteine

(or Blood- or Nutrient Agar) 

Incubation: 
8–  10 days
36 °C

Incubation: 
48 hours
36 °C

Confirmation by serological tests
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Terpenes

Metabolites of the Terpenoid Backbone Pathways
New analytical reference materials available

Terpenes are a very important class of organic compounds, mainly pro-

duced by plants. They are composed of two or more isoprene units. In 

their biosynthetic formation, the main building blocks are the activated 

species isopentyl pyrophosphate (IPP) and γ,γ-dimethylallyl pyrophos-

phate (DMAPP). These two compounds can be generated via the so- 

called “mevalonate pathway” or alternatively by the MEP/DOXP or “non-

mevalonate” pathway (see Figure 1). 

For the quantitative analysis of these pathways and their metabolites in 

research, diagnostics, or the quality control of biofuels, the availability of 

reliable reference materials is crucial. However, the isolation of these 

metabolites is often very challenging and only possible as salts with no 

precise stoichiometry. 

Quantitative NMR (qNMR) as a direct relative method offers the possibility 

of directly quantifying the organic component of a salt without the need 

to know exactly the nature and amount of inorganic ions or water present.

The Sigma-Aldrich site in Buchs (Switzerland) is ISO/IEC 17025 accredited 

for the measurement of quantitative NMR. The metabolites listed below 

are now all available as analytical reference materials with an NIST SRM 

traceable quantitative value assigned by qNMR.

Matthias Nold, Product Manager Analytical Standards matthias.nold@sial.com

Figure 1 Simplified scheme of the terpenoid backbone metabolic pathways

Cat. No. Description abbr. Package Size

42713 1-Deoxy-D-xylulose-5-phosphate sodium salt DXP 5 mg

42147 (RS)-Mevalonic acid lithium salt rac.-MVA 5 mg

56399 (+/-)-Mevalonic acid 5-phosphate trilithium salt hydrate rac.-MVAP 5 mg

39784 Isopentenyl pyrophosphate trilithium salt IPP 5 mg

38426 γ,γ-Dimethylallyl pyrophosphate ammonium salt DMAPP 5 mg

19533 Geranyl pyrophosphate lithium salt GPP 5 mg

44722 trans,trans-Farnesyl pyrophosphate ammonium salt FPP 5 mg

Table 4 Terpenoid backbone metabolites analytical reference materials
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sigma-aldrich.com/standards
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New Chromium Speciation Standards
Are we facing new safety limits for chromium (VI) in drinking water?

Both the United States Environmental Protection Agency 

(EPA) and the European Union regulate the total chromium 

concentration in drinking water with limits of 100 μg/L and 

50 μg/L respectively. Chromium may be present in various 

oxidation, states but the two most common species in 

nature are chromium (III) and chromium (VI). Whereas chro-

mium (III) is considered essential for the maintenance of 

glucose, lipid and protein metabolism, chromium (VI) is 

reported to be very toxic and also known for its carcino-

genic potential. This circumstance has forced authorities, 

especially in the USA, to consider a maximum contamina-

tion limit (MCL) for hexavalent chromium, which is far 

below the MCL for total chromium. In July 2011, California 

was the first state in the US to set the public health goal for 

hexavalent chromium at 0.02 μg/L. The EPA has also initi-

ated a reassessment of health concerns associated with 

hexavalent chromium and may revise the current MCL for 

total chromium or set a new MCL for hexavalent chromium.

A 2009 study from the environmental organization Environ-

mental Working Group (EWG) showed that over 74 million 

Americans in 42 states drink chromium (VI) contaminated 

tap water (Figure 1). Tests commissioned by EWG detected 

carcinogenic hexavalent chromium in 31 of 35 tap water 

samples collected in cities across the country. EWG tar-

geted a mix of large cities and some smaller ones where 

testing by local water utilities had previously detected 

potentially significant amounts of total chromium.

The proposed limits in California, and the EWG study, show 

the urgent need for sensitive analytical methods for chro-

mium (VI) determination, and also reliable reference materi-

als in speciation analysis. Sigma-Aldrich now provides two 

new chromium certified reference materials for calibration 

and quality control where both chromium species (hexava-

lent and trivalent) are stated separately.

Hanspeter Sprecher, Senior Scientist R&D Hanspeter.Sprecher@sial.com

Jürg Wüthrich, Senior Scientist R&D Juerg.Wuethrich@sial.com

Figure 1 Chromium (VI) exposition in US drinking water (2009 study from EWG, “Chromium-6 in U.S. Tap Water”)  

Copyright © Environmental Working Group, www.ewg.org. Reprinted with permission
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Methods for Quantitative Determination of Chromium Species

Many techniques can be used for the determination of total chromium, 

but the actual concentrations of dissolved chromium in natural water 

(several μg/L) reduce the number of useful analytical techniques to 

atomic absorption spectroscopy, inductively coupled plasma spectro-

metry, spectrophotometry and X-ray fluorescence.

For determining chromium in only the hexavalent or trivalent forms, 

such methods as chromatography (with various detection techniques), 

polarography or spectrophotometry can be applied. For chromium (VI) 

analysis, the EPA recommends that laboratories use EPA method 218.7, 

“Determination of Hexavalent Chromium in Drinking Water by Ion Chro-

matography with Post-Column Derivatization and UV-Visible Spectro-

scopic Detection”. By following this method, laboratories are capable of 

attaining a detection limit as low as 5 ng/L and can support a reporting 

limit of 30 ng/L.

Certification Concept of TraceCERT Chromium Speciation 

 Standards

The certification procedure for the chromium (VI) standard solution 

(product no. 19036) is illustrated in the flow chart (Figure 2). A suitable 

starting material batch of ammonium dichromate is evaluated and all 

trace impurities (69 elements) are analyzed by ICP-MS, ICP-OES and AAS. 

The calculated content, 100% minus all traces, is then used for gravi-

metrical production of the chromium solution. Afterwards, the chrom-

ium solution is filled under clean-room conditions into high-density 

polyethylene bottles. The CRM is delivered in a multilayer aluminum bag 

for an optimal shelf life.

The chromium (III) content in the chromium (VI) standard is measured by 

IC separation and subsequent ICP-MS analysis, using a standard addition 

procedure (Figure 3). Because of potential co-elution, the chromium 

(VI) concentration needs to be substantially reduced by an ion-exchange 

resin prior to the analysis. The use of ammonia as collision cell gas leads 

to a better signal-to-noise ratio (less interference of 40Ar12C with 52Cr) and 

at the same time, interferences  from 35Cl17O are eliminated.

Following the certification procedure described in Figure 2 , an 

expanded measurement uncertainty of 0.2% is attained. The most 

important uncertainty contributions are the starting material content 

(0.05%), storage of the bottled solution (0.09%), density measurement 

(0.05%), weighing (0.02%) and detection limit of chromium (III) in chro-

mium (VI) (0.02%).

Cat. No. Description Matrix Packaging

19036 Chromium (VI) Standard 

for ICP

Water 100mL HDPE bottle  

in Al bag

92966 Chromium (III) Standard 

for ICP

2% Nitric Acid 100mL HDPE bottle  

in Al bag

Table 1 Two new Fluka branded speciation standards that can be used for ion 

chromatography, spectrophotometry, or ICP application. The certificate is also 

provided at sigma-aldrich.com using product and lot number.
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Figure 3 Example of a chromatographic separation with chromium (III) addition 

after chromium (VI) removal with ion exchange resin. Details of ICP-MS operation 

conditions: Perkin Elmer Elan DRC II with 1500 W RF-power, nebulizer gas  

1.3 L/min, cell gas flow 0.9 L/min ammonia

Figure 2 Certification concept and data for the Chromium (VI) Standard for ICP 

(product no. 19036, lot BCBK0252V)

Starting Material Content 

w(NH4)2Cr2O7 = 99.958% 

Total Cr in Solution 

999.6 mg/L

Certified Cr(VI) in Solution 

1000 mg/L ± 2 mg/L 

Cr(III) Traces in Solution 

< 0.2 mg/L 

Traceability Measurement 

against NIST SRM 136f
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As part of our broad portfolio of standards and reference 

materials for the quality control of herbal medicinal products, 

we offer exclusively a wide range of primary reference stan-

dards, produced and qualified by HWI ANALYTIK GmbH in 

Rülzheim, Germany [1] (sigma-aldrich.com/phytopharma). 

The absolute content of these standards is determined by 

quantitative NMR (qNMR) [2]. Here we present 27 new prod-

ucts that have recently been added to this range.

Usually, the content of natural products is assigned by using 

the 100% minus impurities (also called “mass balance”) 

approach. This method considers the chromatographic 

purity while taking into account the presence of all poten-

tial impurities, such as residual solvents, water, and inor-

ganic impurities. However, the material needs to be very 

pure (>99.5%) for this method to deliver accurate results, 

since differences in signal response of the target compound 

and impurities in the chromatographic measurement 

become more significant, the lower the purity gets. A purity 

of 99.5% or higher is, however, only seldom achieved for 

natural products, which are typically isolated from plants. 

Another source of inaccuracy might arise from the fact that 

normally, both for isolation and for analysis of the material, 

chromatographic methods are used. This redundancy 

results in the risk that impurities that could not be sepa-

rated during purification may also be overlooked during 

certification. As a result, reference standards isolated from 

natural sources can only rarely be certified according to the 

relevant guidelines by using the established procedure.

These problems can be avoided by using “relative” primary 

methods of measurement that convey a direct traceability 

to the SI units and ensure a higher metrological quality. 

These methods are increasingly applied for content assign-

ment of natural products used as pharmaceutical reference 

standards. A very powerful relative primary method is 

quantitative NMR spectroscopy (see also the article on 

page 7), which is applied for the content determination of 

the primary standards produced by HWI ANALYTIK GmbH. 

In addition to the content value assigned by qNMR, the 

certificates of these products also list the chromatographic 

purity. The two values may differ, since not all impurities are 

detected by chromatography. Therefore, for quantitative 

calculations, the qNMR value should be used.

The most recent additions to the portfolio are shown  

in the table below. A complete listing of the primary re-

ference standards for medicinal herbs, as well as addi- 

tional information, can be found on our Web site at:  

sigma-aldrich.com/phytopharma. A list of all analytical 

standards and reference materials for ingredients of medici-

nal herbs (more than 350 products) can be found at  

sigma-aldrich.com/medicinalplants.

Cat. No. Description Package Size

01760595 Apigenin 10 mg

00320188 (-)-α-Bisabolol 100 mg

02070595 Camphor 100 mg

03910590 (+)-Catechin 10 mg

00280590 Curcumin 10 mg

01710580 Echinacoside 10 mg

03940590 Epicatechin 10 mg

03950590 Epicatechin gallate 10 mg

03960590 Epigallocatechin 10 mg

03970590 Epigallocatechin gallate 10 mg

03000590 Ginsenoside Re 10 mg

01580590 Ginsenoside Rf 10 mg

00930585 Hederacoside C 10 mg

01240585 α-Hederin 10 mg

03820585 Isoorientin 10 mg

01120590 Isovitexin 10 mg

00550580 Kaempferol 10 mg

03880590 Luteolin 25 mg

03600585 Luteolin 7-glucoside 10 mg

03920590 Oleanolic acid 10 mg

03810585 Orientin 10 mg

03930590 Protocatechuic acid 50 mg

00310590 Quercetin 3-O-β-D-glucuronide 25 mg

03890585 (+)-Taxifolin 10 mg

03900590 Terpinen 4-ol 50 mg

03240595 Ursolic acid 10 mg

00840595 Vitexin 10 mg

Table 1 New primary reference standards for herbal medicinal 

products analysis

Quality Control of Herbal Medicinal Drugs
New Primary Reference Standards Available

Matthias Nold, Product Manager Analytical Standards matthias.nold@sial.com
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Figure 1 Chemical Structures of the new primary reference standards
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Worldwide news about the global death of bees has 

shocked many of us in the last couple of years. In late 2006, 

the USA reported a drastic disappearance of western honey-

bee colonies. Sadly, European beekeepers made similar 

observations in Belgium, France, the Netherlands, Greece, 

Italy, Portugal and Spain. In spring 2008, Germany also 

reported a mass death of bees. Even in Asian countries such 

as China and Japan, it was noticed that large numbers of 

honeybees had disappeared in spring 2011. This phenome-

non was called colony collapse disorder (CCD) and was not – 

as first thought – caused by a parasite. But who or what was 

the main offender?

Neonicotinoids As Main Cause of Global Bee Death

Even though initially the role of pesticide was played down, 

scientists are now convinced that neonicotinoids affect hon-

eybees [1]. Neonicotinoids are fairly new chemicals, but they 

have established themselves as key components in insecti-

cides because of their unique selectivity. When worker bees 

collect nectar and pollen, they are directly exposed to these 

pesticides. They may also carry this contamination back to the 

hive and contaminate other honeybees.

The EFSA (European Food Safety Authority) founded a 

working group and concluded in January 2013 that an 

unacceptably high risk was posed to bees by three 

 neonicotinoid insecticides: Clothianidin, Imidacloprid 

and  Thiamethoxam [2]. It needs to be mentioned that 

Imidacloprid is currently the most widely used insecticide 

in the world. According to the EFSA, the risk was identified 

from residues in pollen and nectar from dust treatment 

uses in maize, oilseeds and cereals, as well as from guttation 

fluid after maize treatment with Thiamethoxam. It followed 

that the EU recently voted for a two-year restriction of neo-

nicotinoid insecticides on use on flowering crops, coming 

into force in december 2013.

T hrough our  PE S -

TANAL® product line, 

we of fer neat stan-

dards and deuterated 

 internal standards for 

 pesticides and their 

metabolites that are 

toxic to honeybees (Table 1).

Other Pesticides Which Are Toxic to Honeybees

In addition to neonicotinoids, other groups of insecticides 

are also toxic to honeybees. These include carbamates, 

organophosphates, chlorinated cyclodienes and synthetic 

pyrethoids. 

Through our Supelco® and Fluka® brands, Sigma-Aldrich® 

provides one of the broadest offerings of standards for pes-

ticide analysis available. Our product portfolio of over 1700 

pesticide and metabolite standards allows us to fulfill the 

needs of many laboratories. Recent product additions 

include proficiency testing (PT) samples, ten certified refer-

ence materials (CRMs, traceable to NIST standard reference 

materials), and matrix standards for monitoring sample 

preparation methods. Each product has been carefully for-

mulated to meet the needs of analysts in both the environ-

mental and the food and beverage industries.

What Would the World Be(e) Without Any Honeybees? 
Analytical standards for pesticides that kill honeybees

Eva Katharina Richter, Product Manager Analytical Standards evakatharina.richter@sial.com 
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Cat. No. Description Package Size

Clothianidin

33589 Clothianidin 100 mg

56816 d3-Clothianidin   50 mg

Imidacloprid

37894 Imidacloprid 100 mg

34170 d4-Imidacloprid   10 mg

Metabolites of Imidacloprid

31534 2-Imidazolidone 250 mg

68678 6-Chloronicotinic acid 100 mg

19386 6-Hydroxonicotinic acid 100 mg

Thiamethoxam

37924 Thiamethoxam 100 mg

38176 d4-Thiamethoxam   50 mg

Metabolite of Thiamethoxam

73348 N-Desmethylthiamethoxam   50 mg

Acetamiprid

33674 Acetamiprid 100 mg

39246 d3-Acetamiprid   50 mg

Thiacloprid

37905 Thiacloprid 100 mg

Metabolite of Thiacloprid

33897 Thiacloprid-amide 100 mg

Nitenpyram

46077 Nitenpyram 100 mg

Dinotefuran

32499 Dinotefuran   50 mg

Table 1 Neat and Deuterated Standards for Neonicotinoid Pesticides and  

Their Metabolites
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How bitter would life be without any sweet honey?

Do not hesitate to test your products against our analytical standards and CRMs! 

Please visit our Web site sigma-aldrich.com/pesticides  

for an up-to-date product list and product ordering information.

References:

[1] Whitehorn, P.R., O’Connor, S., Wackers, F.L., Goulson, D. Neonicotinoid 

Pesticide Reduces Bumble Bee Colony Growth and Queen Production. 

Science 336(6079): 351–352 (2012). 

[2] http://www.efsa.europa.eu/en/press/news/130116.htm
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Figure 1 Chemical Structures of Neonicotinoids
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NEW Brochure for Food Color Additive Standards

A comprehensive range of analytical standards for  
precise detection of regulated food color additives

 Neats for artificial food colors

 Neats for natural food colors

 Deuterated internal standards

For accurate quality control for more than 25 E numbers and 20 other banned food dyes, please order the brand-

new Brochure for Food Color Additive Standards or visit sigma-aldrich.com/fooddyes for product and 

ordering information.

Get Reliable Results Using Traceable Organic CRMs! 
Find an up-to-date product list at sigma-aldrich.com/organiccrm

TraceCERT® organic CRMs are characterized by: 

 Certified content by high-performance quantitative NMR (HP-qNMR) 

 Superior level of accuracy, calculated uncertainties, and lot-specific values

 Traceability to NIST Standard Reference Material

 Production and certification in accordance with ISO/IEC 17025 and ISO Guide 34

The TraceCERT® organic CRMs product range includes more than 100 products. The portfolio is continuously 

growing in order to offer you reliable and traceable reference materials for the analytes you need.
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Flavor and Fragrance Standards for Quality 

Control of Your Food and Cosmetic Products 

Our new portfolio focuses on analytical standards for aroma compounds from the “EU positive list of authorized 

flavoring substances” (EFSA 10/2012). This assortment of 300 products includes allergenic compounds and 

flavor enhancers as well as fragrance substances in cosmetics. All Flavor and Fragrance Standards are listed in 

alphabetical order, by their occurrence in food and beverages and by substance classification.

Test your products against our analytical standards to ensure they maintain 

their high quality! 

Please find our up-to-date product list at sigma-aldrich/flavor 

Food Analysis 
New Glyceride Standards 

Mono- and diglycerides are food additives which are used as emulsifiers 

to blend ingredients such as oil and water. These mostly synthetic fats are 

produced from glycerol and one (monoglyceride) or two (diglyceride) 

natural fatty acids. They are often found in beverages, chocolate prod-

ucts, marmalade and jelly, cream and bakery products, and shortenings. 

Sigma Aldrich® offers NEW neat standards for mono- and diglycerides. 

We also provide mixtures and customized kits for triglycerides (Table 1). 

For further product information, please visit  

sigmaaldrich.com/fame_standards 

Eva Katharina Richter, Product Manager Analytical Standards evakatharina.richter@sial.com

Cat. No. Description Package Size

Neats

02193 Monononadecanoin NEW   25 mg

68633 1,3-Dinonadecanoin NEW   25 mg

52909 Glyceryl trinonadecanoate NEW   25 mg

Mixtures

1787-1AMP Mono-, di-, & triglyceride   40 mg

17811-1AMP Triglyceride mixture 100 mg

KITs

MDT12-1KT Mono-, di-, and triglycerides kit 100 mg each

TRI19-1KT Triglycerides KIT, individually packed at 

customer request 

at customer request

Table 1 Glyceride standards and KITs 

Besides Glyceride Standards, we also provide certified reference materials 

for oils and fats. Furthermore, our broad portfolio includes FAME mixes, 

neats and single component solutions. In food analysis, fatty acid and ste-

rol standards are often used, which we are pleased to offer our customers.
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New Mycotoxin Brochure
A comprehensive range of analytical standards and  
reference materials for precise mycotoxin detection 

 Dried-down RM

 CRM & matrix RM

 Labeled 

 Neats

 Single component solutions

 Mixtures for multi-analyte detection

For accurate quality control of mycotoxins in food and feed, please order the brand-new 

Mycotoxin Brochure or visit sigma-aldrich.com/mycotoxins for product and ordering information.

Proficiency Testing 
from Sigma-Aldrich

Request your copy of the 

RTC Environmental Proficiency  

Testing Brochure today 

sigma-aldrich.com/ptbrochure 

80159

Sigma-Aldrich RTC is an ACLASS accredited PT provider 

(certificate# AP-1469) providing Proficiency Tests accord-

ing to the relevant sections of  ISO 17043.

RTC also has a registered ISO9001:2008 quality system. It 

has been producing environmental laboratory proficiency  

testing programs for more than 20 years and regularly 

sends out more than 20,000 PT samples a year to over 

2,500 participants throughout the world.

Request your copy of the

r

d-

It 

cy
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Profiency Testing from Sigma-Aldrich
Frequently asked questions about proficiency testing

What is Proficiency Testing?

Proficiency Testing (PT) is the name used by the International Standards 

Organization for a procedure also known as “inter-laboratory study” or 

“external quality assessment” or “ring test”. Proficiency testing, in simple 

terms, consists of sending a sample to a group of laboratories for mea-

surement. The labs know what might be in the sample, but they don’t 

know exactly what is there or the concentration Their results are com-

pared with the known or true value and the lab is assigned a “Z” score to 

show how closely their result came to the target. 

What is the purpose of PT?

The most common use for proficiency testing is to demonstrate to a 

regulatory body or an accreditation body, that a laboratory is capable of 

and competent to perform a specific analytical test or technology. A 

second and sometimes overlooked benefit of proficiency testing is as a 

critical tool for quality assurance and continuous improvement. Profi-

ciency testing performed over time can give a laboratory a true picture 

of its testing quality, it can help a laboratory identify and realize contin-

ual improvement opportunities and can actually help a laboratory avoid 

nonconforming tests.

What are PT samples? 

PT samples have specific analytes of interest, spiked in a particular 

matrix, in a concentration unknown to the participant. PT samples are 

fully tested and characterized by the provider prior to shipment. Each PT 

sample is supplied to the participant with a reporting packet which con-

tains all of the critical information needed to perform the test, such as 

the period during in which the test will be performed, instructions on 

how to report the data, any preparation or handling instructions, and 

the analyte ranges for the sample.

Who can make and distribute a PT sample?

Anyone can make and distribute a PT sample, but just any PT sample 

may not meet your needs. Most accrediting organizations require that 

providers of proficiency testing be accredited to ISO17043:2010. Using a 

provider accredited to this standard gives laboratories analyzing PT 

samples, and the users of the resulting data (accrediting bodies), a way 

to ensure that proficiency testing was being completed in a meaningful 

and systematic manner. 

What types of PTs are offered?

RTC produces environmental PT, pharmaceutical PT and technology- 

based PT in several types of matrices, including neat materials, wastewa-

ter, drinking water, soil/sediment and air. PTs in a wastewater matrix are 

generally at higher levels, similar to those of discharge samples, while 

drinking water PTs are generally at lower levels, to mimic surface-water 

and drinking-water samples. PTs offered in a soil/sediment matrix vary, 

and can include items such as petroleum compounds, metals or PCBs in 

the ranges that laboratories expect to see in polluted soils. An air PT may 

contain many of the same analytes that are in the water and soil samples 

but in impinger solution, on filter paper, PUF cartridges, air canisters or 

sorbent tubes. Pharmaceutical PTs are usually performed to demon-

strate competency as per USP general chapters, and are generally neat 

materials. Technology PTs are used to prove competence to use a speci-

fied technology, such as titration, pH, Karl Fischer, or Residue on Ignition.

What is required of a PT participant?

The participant’s role in the proficiency testing process includes sched-

uling the samples for delivery, preparing and analyzing the samples, and 

reporting the results back to the provider (RTC) by the reporting dead-

line. The participant will also need to review the final evaluation report 

and address any need for corrective action.

What is the PT provider’s role?

The provider will manufacture, test, and distribute the proficiency test-

ing samples. The provider will also provide any necessary information 

required to complete the test. Once the participant has supplied the 

analytical result, the provider will evaluate the data using criteria con-

tained in ISO 17043:2010 and issue a report to each participant. 

How are PTs scheduled?

RTC provides scheduled quarterly proficiency tests, or quick-turn profi-

ciency tests. Scheduled quarterly PTs are run on pre-defined dates on a 

quarterly basis (four times per year). The dates are determined and pub-

lished at the beginning of each calendar year. These tests take place 

over a defined period of 45 days, and the final reports are distributed to 

the participant approximately 21 days after the closing date of the study. 

A quick-turn proficiency test starts at the time the samples are shipped. 

The participant has 45 days to complete the test; but if completed early, 

the results can be submitted and the final reports are distributed to the 

participants usually within 48 hours. 

More information about proficiency testing can be found at  

sigmaaldrich.com/pt 

Sigma-Aldrich RTC, Inc. is an accredited ISO17043:2010 proficiency 

testing provider. A copy of the certificate and scope may be viewed  

at www.rt-corp.com 
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Patrick Brumfield, Product Manager, Proficiency Testing pat.brumfield@sial.com
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ERM-AD623 Worldwide first certified reference 

 materials for monitoring of leukemia

Chronic myelogenous leukemia (CML) is a cancer of the 

white blood cells. In the EU, about 9600 new patients per 

year are diagnosed, and CML accounts for 70% of all child-

hood leukemia cases. Currently, CML cannot be cured, but 

can be kept under control with specific enzyme inhibitors. 

Regular monitoring of the CML patient is needed to ensure 

optimal treatment.

The Institute for Reference Materials and Measurements 

(IRMM) is one of the seven institutes of the Joint Research 

Centre (JRC), a Directorate-General of the European Com-

mission (EC). One objective of IRMM is the support of EU 

policies by scientific advice concerning measurements and 

standards, e.g. by development of reference methods or 

certified reference materials.

Sigma-Aldrich® is proud to be an authorized distributor of 

IRMM’s reference materials. In Table 1, the latest additions 

to the IRMM product range are listed.

New Certified Reference Materials from IRMM
Launch of 16 CRMs for several applications

Cat. No. Material Certified for Application area Package size

ERMFC395k Gas oil cold filter plugging point and cloud point Engineering 2 x 27 mL

ERMBF431A AV43-6-G7 Potato GMO content (0%) Food and Agriculture 1 g

ERMBF431B AV43-6-G7 Potato GMO content (100%) Food and Agriculture 1 g

ERMBF431C AV43-6-G7 Potato GMO content (1%) Food and Agriculture 1 g

ERMBF431D AV43-6-G7 Potato GMO content (4%) Food and Agriculture 1 g

ERMBF431E AV43-6-G7 Potato GMO content (10%) Food and Agriculture 1 g

ERMBF433A DAS-40278-9 Maize GMO content (blank) Food and Agriculture 1 g

ERMBF433B DAS-40278-9 Maize GMO content (0.5%) Food and Agriculture 1 g

ERMBF433C DAS-40278-9 Maize GMO content (1% GMO) Food and Agriculture 1 g

ERMBF433D DAS-40278-9 Maize GMO content (10% GMO) Food and Agriculture 1 g

ERMAD623 BCR-ABL1 copy number ratio of specific DNA fragments per plasmid, 

copy number concentration of the plasmid

Clinical 6 x 600 μL

ERMBB184 Bovine muscle Element content Food and Agriculture 7 g

ERMBB186 Pig kidney Element content Food and Agriculture 10 g

ERMBB422 Fish muscle Element content Food and Agriculture 10 g

ERMCE278k Mussel tissue Element content Food and Agriculture 8 g

ERMBC211 Rice Total arsenic and arsenic species Food and Agriculture 10 g

Table 1 New released CRMs from IRMM

Figure 1  

New released CRMs of IRMM: 

ERM-AD623, ERM-BF431 and 

ERM-FC395k
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Jens Boertz, Product Manager Analytical Reagents jens.boertz@sial.com

© 2013 European Commission

© 2013 European Commission
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For monitoring the number of specific genetic fragments, the BCR-ABL1 

transcripts are measured. Until now, the calibration of that monitoring 

method has been performed differently in various laboratories, resulting 

in non-comparable results. For that reason, this certified reference mate-

rial (CRM) has been developed, making use of specifically tailored plas-

mids suitable for the calibration of BCR-ABL1 measurements. The stan-

dardization of the quantification of the copy numbers of BCR-ABL1 and 

the control gene transcripts will improve the treatment of the patient. In 

essence, this new CRM is an essential tool to assess the human response 

to leukemia treatment correctly, and to provide early detection of the 

relapse of an individual patient. 

ERM-FC395k Testing of cold filter-plugging point and cloud point

The CRM ERM-FC395k supports fuel producers and fuel testing labora-

tories in ensuring reliable measurements of the cold filter-plugging 

point (CFPP) and the cloud point (CP).

The CP, the temperature from which precipitates are visible in diesel, and 

the CFPP, the temperature from which these precipitates block filters, 

are important parameters for everyday use of diesel fuel. To ensure free 

movement of goods, the common quality standards for petrol and die-

sel, as laid down in Directive 98/70/EC, also include the CFPP. Compli-

ance with this Directive implies being able to be sufficiently accurate in 

determining the CFPP of diesel fuel. In this context, the new certified 

reference material ERM-FC395k is now available. It consists of a gas oil 

without flow improvers, and has been certified for CFPP and CP accord-

ing to the relevant EN, ISO and ASTM methods. This material replaces 

and improves upon BCR-395, which was only certified for the CFPP.

ERM-BC211 Certified for total arsenic and arsenic species in rice

The certified reference material was prepared from rice destined for 

human consumption, and is certified for total arsenic, the sum of arse-

nite and arsenate, and dimethylarsinic acid.

Rice is a staple food in many countries in Europe and throughout the 

world. Arsenic and arsenic species can be of concern for human health if 

present at elevated levels. This certified reference material may assist 

food control laboratories to develop reliable testing methods and to 

control the quality of measurements for food safety.

ERM-CE278k Mass fraction of elements in mussel tissue

Certified values are given for 13 elements that allow laboratories to con-

trol analytical measurements made for environmental monitoring and 

to ensure food safety. Compared to IRMM´s previous mussel tissue CRMs, 

it provides values for a greater number of elements, so that it may be 

useful for a wider variety of laboratory studies.

The mussel, Mytilus edulis, is one of the most popular shellfish with Euro-

pean consumers. Maximum levels for contaminants in mussels, includ-

ing cadmium, mercury and lead, are set by EC regulation 466/2001. With 

certified values for these and other elements, this new CRM is a useful 

tool for laboratories to develop reliable testing methods and to control 

the quality of measurements for food safety. In addition, because of 

their nature as filter-feeders, mussels are often sampled to provide an 

indication of pollution in the marine environment. Studies on the marine 

environment may rely on measurements made by different laboratories 

over several years. Quality control, which can be aided by the use of 

CRMs, is essential in such measurement campaigns to ensure that results 

are comparable in time and place. 

ERM-BB184, ERM-BB186, ERM-BB422 Trace elements in bovine 

muscle, pig kidney and fish muscle

IRMM has also released the new certified reference materials (CRMs) 

ERM-BB184, bovine muscle; ERM-BB186, pig kidney; and ERM-BB422, fish 

muscle. Certified values are given for a selection of trace elements in 

each CRM that allow laboratories to control analytical measurements 

made to ensure food safety.

Maximum levels for contaminants such as arsenic, cadmium, mercury 

and lead in foodstuffs are set by EC regulation 466/2001, which also 

requires that EU member states adopt appropriate surveillance mea-

sures. In the first 6 months of 2012, testing laboratories made 65 notifica-

tions to the Rapid Alert System for Food and Feed (RASFF) that limits of 

heavy metals were exceeded in foods intended for the European mar-

ket. With certified values for contaminant elements, the new CRMs are a 

useful tool for laboratories to develop reliable testing methods and to 

control the quality of measurements.

ERM-BF431 and ERM-BF433 GMO quantification

Legislation in the European Union regulates the marketing of food and 

feed consisting of, containing, or produced from genetically modified 

organisms (GMOs). They are referred to as genetically modified (GM) 

food and feed, and require labeling if they contain more than 0.9% of 

GMOs. In general, this threshold demands, on the one hand, the deve-

lopment and validation of reliable methods for GMO quantification, and 

on the other hand, the production of reference materials for calibration 

or quality control of these methods.

The series of GMO matrix reference materials for the potato event  

AV43-6-G7 (ERM-BF431) consists of five different mass fraction levels of 

AV43-6-G7 potato with a nominal value of 0, 1000, 10, 40 and 100 g/kg. 

The genetically modified AV43-6-G7 potato is modified with respect to 

its starch content and received in accordance with Commission Regula-

tion (EC) No 65/2004 the unique identifier code AVE-436G7-1.

The series of GMO matrix reference materials for the maize event  

DAS-40278-9 (ERM-BF433) consists of four different mass fraction  levels of 

DAS-40278-9 maize with a nominal value of 0, 5, 10 and 100 g/kg. The 

event is designed to confer tolerance to the herbicide 2,4-dichlorophen-

oxyacetic acid (2,4-D) and certain aryloxyphenoxypropionate (AOPP) 

herbicides (e.g. quizalofop), and received in accordance with Commission 

Regulation (EC) No 65/2004 the unique identifier code DAS-40278-9.
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New Silylation Reagents for GC Derivatization
For faster and accurate analysis of difficult compounds

Derivatizing a compound through silylation modifies it 

chemically to increase its volatility and diminish surface 

adsorption. Silyl derivatives are formed by displacement of 

active hydrogen on –OH, –SH, and –NH groups. Compounds 

containing active hydrogen atoms amenable to silylation 

are acids, alcohols, thiols, amines, amides, and enolizable 

ketones and aldehydes. If left underivatized, these com-

pounds can demonstrate poor chromatographic behavior, 

insufficient volatility, and poor thermal stability or have inad-

equate detector response. The silyl derivatives of these com-

pounds are generally more volatile, less polar, and thermally 

more stable, thus allowing accurate chromatographic analy-

sis. The choice of a silyl reagent is based on its reactivity and 

selectivity towards the compound, the intended applica-

tion, the stability of the derivative, and the abundance and 

nature of reaction by-products. 

Shyam Verma, Market Segment Manager shyam.verma@sial.com

Silylation is also valuable for mass spectrometry applica-

tions where introduction of the silyl group either produces 

more interesting diagnostic fragments or particular charac-

teristic ions used for SIM (Selected Ion Monitoring).

Sigma-Aldrich® offers a broad portfolio of different types of 

derivatizing reagents. We are committed to seeking new 

advances and implementing them in improved and inno-

vative products. The products below allow silylation to 

derivatize without solvent or excess reagents for GC analy-

sis. The complete listing is available at 

sigma-aldrich.com/derivatization

Description Qty. Cat. No.

Silylation Reagents for GC Derivatization

Trimethylsilyl methallylsulfinate 5 mL 79271

Triethylsilyl methallylsulfinate 5 mL 79264

tert-Butyldimethylsilyl methallylsulfinate 5 mL 79262

Table 1 Featured Products
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Superior Derivatization Reagents
Over 400 Derivatizing Reagents for accurate analysis  
in GC, HPLC or TLC

 Silylation, acylation and alkylation reagents for GC

 UV/VIS, fluorescent and electrochemical derivatives for HPLC

 Optically pure derivatizing reagent for chiral

 Derivatizing reagents for TLC applications

 Accessories for derivatizing reactions

To order your free copy of the New Derivatization Guide, and for product and ordering information,  
visit sigma-aldrich.com/derivatization
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New TraceSELECT® Grade DMSO for Inorganic Trace Analysis
Superior trace metal grade for sample preparation and measurement

Dimethyl sulfoxide (DMSO) plays an important role as a 

reaction solvent, due to its ability to dissolve a wide range 

of both polar and non-polar compounds, its miscibility with 

many other common solvents, and its high boiling point. It 

is also widely used in pharmaceutical synthesis and analyti-

cal methods, such as UV/Vis and IR spectrometry.

For inorganic trace analysis with common techniques such 

as ICP-MS, ICP-OES (AES) or AAS, microwave digestion of 

samples is still widely used, as it can be applied to a large 

variety of sample and matrix types. Most commonly, trace-

metal-grade nitric acid and water are used in combination 

Matthias Drexler, Product Manager Analytical Reagents matthias.drexler@sial.com

Cat. No. Brand Description Grade/Specification Package Sizes

01934 Fluka Dimethyl sulfoxide (DMSO) TraceSELECT, ≥99.9% (GC), ≥99.9995% (metals basis) 1 L

92328 Fluka Ethylene glycol butyl ether TraceSELECT, ≥99.5% 1 L

08256 Fluka Hydrochloric acid TraceSELECT, ≥30% 100 mL, 500 mL, 1 L

84385 Fluka Nitric acid TraceSELECT, ≥69.5% 250 mL, 500 mL, 1 L, 2.5 L

09158 Fluka 1-Propanol TraceSELECT, ≥99.8% 500 mL

84716 Fluka Sulfuric acid TraceSELECT, ≥95% 500 mL, 1 L, 2.5 L

95305 Fluka Water TraceSELECT 500 mL, 1 L, 2.5 L, 10 L

Table 1 Product table – New and existing TraceSELECT grade products.

with other highly pure reagents, such as hydrogen perox-

ide, hydrochloric acid and many more. The mixture is 

digested under pressure in a closed vessel at high tempera-

tures, induced by microwave radiation. Depending on the 

sample, this procedure can take up to several hours.

In an effort to reduce sample preparation, methods of 

direct dilution and measurement have been investigated 

increasingly in recent years. This is especially suitable for 

samples that dissolve readily in water or other typical high-

boiling-point organic solvents. Due to its aforementioned 

properties, DMSO is an especially suitable candidate for this 

direct approach in inorganic trace analysis. Most APIs and 

excipients are soluble in either DMSO or mixtures of water 

with an organic solvent, such as ethylene glycol butyl ether.

In order to provide the best quality reagents for trace analy-

sis, we have now introduced TraceSELECT grade DMSO, 

which is ideal for sample preparation and dilution. As is true 

of all products in the TraceSELECT product range, only the 

highest quality material is used, and tested meticulously 

with ICP-MS, AAS and CV-AFS. Pre-tested packaging materi-

als and regular retesting of the filled bottles enable us to 

guarantee that metallic impurities remain in the low ppb 

(μg/kg) range according to our specifications, even after 

extended storage.

For a complete listing of our trace analysis products, please 

visit sigma-aldrich.com/traceanalysis
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Are You in Need of Exact Solutions for Volumetric Titration?
High-quality reagents from Sigma-Aldrich

Almost every analytical laboratory carries out titrations of 

some sort, even in this age of highly complex technical 

instrumentation and trace-level analysis. Often, whole 

manufacturing processes depend on the accuracy of titra-

tion results and, therefore, on the quality of the titration 

reagents.

Check our broad portfolio of high-quality titration  

products:

 Ready-to-use volumetric solutions of acids, bases, buf-

fers, salts, and complexing agents in different package 

sizes, including 5 or 10 L VOLPAC®-containers

 Concentrates for preparation of volumetric solutions

 Reagents for complexometric titrations

 Masking agents, indicators, pH indicator paper and sticks

Andrea Felgner, Market Segment Manager andrea.felgner@sial.com
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Cat. No. Description

Buffer solutions – pH measurement

82552 Buffer standard solution according to DIN 19266, pH 1.679 (25  °C)

82555 Buffer standard solution according to DIN 19266, pH 3.776 (25 °C)

33593 Buffer standard solution according to DIN 19266, pH 4.008 (25 °C)

33594 Buffer standard solution according to DIN 19266, pH 6.865 (25 °C)

33597 Buffer standard solution according to DIN 19266, pH 7.413 (25 °C)

33595 Buffer standard solution according to DIN 19266, pH 9.180 (25 °C)

82454 Buffer standard solution according to DIN 19266, pH 10.012 (25 °C)

33665 Buffer standard solution pH 4.0 (20 °C), red colored

33666 Buffer standard solution pH 7.0 (20 °C), red colored

33667 Buffer standard solution pH 9.0 (20 °C), red colored

33668 Buffer standard solution pH 10.0 (20 °C), red colored

33643 Buffer standard solution pH 4.0 (20 °C)

33646 Buffer standard solution pH 7.0 (20 °C)

33648 Buffer standard solution pH 9.0 (20 °C)

33649 Buffer standard solution pH 10.0 (20 °C)

242142 Buffer solution DURACAL pH 4.01 (25 °C), certified buffer solution

242143 Buffer solution DURACAL pH 4.01 (25 °C), certified buffer solution

242221 Buffer solution DURACAL pH 7.00 (25 °C), certified buffer solution

242145 Buffer solution DURACAL pH 7.00 (25 °C), certified buffer solution

242146 Buffer solution DURACAL pH 9.21 (25 °C), certified buffer solution

242147 Buffer solution DURACAL pH 9.21 (25 °C), certified buffer solution

242148 Buffer solution DURACAL pH 10.01 (25 °C), certified buffer solution

242149 Buffer solution DURACAL pH 10.01 (25 °C), certified buffer solution

Reagents for total hardness determination

34543 Ethylenediaminetetraacetic acid disodium salt solution  

(1 mL = 1° German hardness in 100 mL water)

34547 Ethylenediaminetetraacetic acid disodium salt solution  

with zinc complex added  

(solution A, 1 mL = 5.6° German hardness in 100 mL water)

34544 Ethylenediaminetetraacetic acid disodium salt solution  

with zinc complex added  

(solution B, 1 mL = 1° German hardness in 100 mL water)

Cat. No. Description

34542 Ethylenediaminetetraacetic acid disodium salt solution  

with zinc complex added  

(solution C, 3.73 mL = 20° German hardness in 40 mL water)

38055 Ethylenediaminetetraacetic acid disodium salt concentrate  

with zinc complex added  

(solution A, 1 mL = 5.6° German hardness in 100 mL water)

38056 Ethylenediaminetetraacetic acid disodium salt concentrate  

with zinc complex added  

(solution B, 1 mL = 1° German hardness in 100 mL water)

Reagents for complexometric titration

34539 Nitrilotriacetic acid, NTA ≥99%

33350 Ethylenediaminetetraacetic acid dipotassium magnesium salt, 

EDTA-K2 Mg ≥98%

34553 Ethylenediaminetetraacetic acid disodium zinc salt tetrahydrate, 

EDTA-Na2 Zn ≥98%

34549 Ethylenediaminetetraacetic acid disodium salt dihydrate,  

EDTA-Na2, 99-101%, Reag. Ph.Eur.

34588 1,2-Diaminocyclohexanetetraacetic acid monohydrate,  

DCTA ≥98.5%

32319 Diethylenetriaminepentaacetic acid, DTPA ≥99%

34461 N-(2-Hydroxyethyl)ethylenediamine-N,N',N'-triacetic acid trisodium 

salt, HEDTA-Na3 ≥99%

35332 Ethylenediaminetetraacetic acid copper(II) disodium salt solution, 

EDTA-Na2 Cu 0.01 mol/L)

35322 Ethylenediaminetetraacetic acid disodium salt solution,  

EDTA-Na2 0.01 mol/L

34550 Ethylenediaminetetraacetic acid disodium salt solution,  

EDTA-Na2 0.1 mol/L, Reag. Ph. Eur.

35102 Ethylenediaminetetraacetic acid disodium salt solution,  

EDTA-Na2 0.2 mol/L

35103 1,2-Diaminocyclohexanetetraacetic acid disodium salt solution, 

DCTA-Na4 0.1 mol/L, Reag. Ph. Eur.

34276 Magnesium sulfate solution, 0.1 mol/L

35392 Zinc sulfate solution, 0.1 mol/L

38057 Ethylenediaminetetraacetic acid disodium salt concentrate,  

EDTA-Na2 (pkg of 0.1 mol)
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This table includes only a portion of our vast portfolio.  

Please find our complete offering in our online product catalog  

sigma-aldrich.com/titration

HYDRANAL® Reagents by Sigma-Aldrich
Outstanding performance and excellent quality for Karl Fischer titration

Take advantage of our continuous innovation and outstanding product quality: 

 Best quality: large water capacity, high reaction speed, stable endpoints, excellent reproducibility, accurate results

 Extensive storage stability and shelf life, no crystallization of reagents

 HYDRANAL Technical Helpline for expert support and customer service:

Europe and International

Mr. Thomas Wendt

Technical Service HYDRANAL

Wunstorfer Straße 40

D-30926 Seelze, Germany

Tel. +49 5137 8238-353

Fax +49 s5137 8238-698

E-mail: hydranal@sial.com

USA and Canada

Mr. Doug Clark

HYDRANAL Technical Center

545 S. Ewing Ave

St. Louis, MO 63103, USA

Toll free: +1 800 493-7262 (USA and Canada)

Fax: +1 314 286-6699

E-mail: hydranal@sial.com

   

Cat. No. Description

38146 Magnesium sulfate concentrate (pkg of 0.1 mol)

32047 Zinc sulfate concentrate (pkg of 0.1 mol)

Reagents for other volumetric titrations

35334 Hydrochloric acid solution, 0.01 mol/L

35320 Hydrochloric acid solution, 0.05 mol/L

35335 Hydrochloric acid solution, 0.1 mol/L, Reag. Ph. Eur.

35329 Hydrochloric acid solution, 0.5 mol/L, Reag. Ph. Eur.

35328 Hydrochloric acid solution, 1 mol/L, Reag. Ph. Eur.

38272 Hydrochloric acid concentrate (pkg of 0.01 mol)

38280 Hydrochloric acid concentrate (pkg of 0.1 mol)

38287 Hydrochloric acid concentrate (pkg of 0.2 mol)

38285 Hydrochloric acid concentrate (pkg of 0.5 mol)

38282 Hydrochloric acid concentrate (pkg of 1.0 mol)

35204 Lanthanum nitrate solution, 0.1 mol/L, for determination of fluoride

34294 Silver nitrate solution, 0.01 mol/L

34296 Silver nitrate solution, 0.02 mol/L

35375 Silver nitrate solution, 0.1 mol/L, Reag. Ph. Eur.

38001 Silver nitrate concentrate (pkg of 0.01 mol)

38310 Silver nitrate concentrate (pkg of 0.1 mol)

38311 Silver nitrate concentrate (pkg of 0.5 mol)

35262 Sodium hydroxide solution, 0.01 mol/L

35249 Sodium hydroxide solution, 0.05 mol/L

Cat. No. Description

35263 Sodium hydroxide solution, 0.1 mol/L, Reag. Ph. Eur.

35257 Sodium hydroxide solution, 0.5 mol/L

35256 Sodium hydroxide solution, 1 mol/L, Reag. Ph. Eur.

38227 Sodium hydroxide concentrate (pkg of 0.01 mol)

38210 Sodium hydroxide concentrate (pkg of 0.1 mol)

38217 Sodium hydroxide concentrate (pkg of 0.5 mol)

38215 Sodium hydroxide concentrate (pkg of 1.0 mol)

34449 Sodium thiosulfate solution, 0.05 mol/L

35245 Sodium thiosulfate solution, 0.1 mol/L, Reag. Ph. Eur.

35233 Sodium thiosulfate solution, 0.2 mol/L

35244 Sodium thiosulfate solution, 1 mol/L

38243 Sodium thiosulfate concentrate (pkg of 0.01 mol)

38200 Sodium thiosulfate concentrate (pkg of 0.1 mol)

35358 Sulfuric acid solution, 0.05 mol/L, Reag. Ph. Eur.

35357 Sulfuric acid solution, 0.1 mol/L, Reag. Ph. Eur.

35355 Sulfuric acid solution, 0.25 mol/L, Reag. Ph. Eur.

35354 Sulfuric acid solution, 0.5 mol/L, Reag. Ph. Eur.

38308 Sulfuric acid concentrate (pkg of 0.005 mol)

32043 Sulfuric acid concentrate (pkg of 0.05 mol)

38295 Sulfuric acid concentrate (pkg of 0.25 mol)

38294 Sulfuric acid concentrate (pkg of 0.5 mol)

Table 1 Selected high quality Fluka reagents for volumetric titration

This table includes only a portion of our vast portfolio.  

Please find our complete offering in our online product catalog 

sigma-aldrich.com/titration
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