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Cover: The perfect snack? Yogurt is a 

well-known probiotic, oligosaccharides 

in honey enhance Bifidobacteria growth 

rates, and fig (Ficus carica) extracts have 

potent antioxidant and hepatoprotective 

activities.
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Your gateway to Biochemicals and Reagents

for Life Science Research

Biofi les Online allows you to:

Easily navigate the content of• 
the current Biofi les issue 

Access any issue of Biofi les • 
Subscribe for email notifi cations• 

of future eBiofi les issues

Register today for upcoming issues and

eBiofi les announcements at

sigma.com/biofi les

Highlights from this issue:

Nutrition Research

The growing interest on the human 

intestinal microbiota and its impact on 

human health is exemplifi ed by recent 

features in both The Scientist (Jan. 2011) 

and Science (Dec. 2010). Sigma Life 

Science off ers the most comprehensive product selection for studying 

the human intestinal microbiota and its modulation by probiotics and 

prebiotics. This issue features biochemicals and kits for the detection and 

evaluation of these promising food ingredients.

Innovative Solutions for 

Fluorescent and 

Chemiluminescent Application 

The next issue of BioFiles will feature 

products for fl uorescent and 

chemiluminescent bioanalytical 

techniques. Of special interest will be

the superior series of fl uorescent Atto Dyes. They show

extraordinary results in sensitive and target-specifi c application like,

eg. in microarray experiments. Also included will be a series of 

fl uorescent stains and labels for protein detection as well a series of 

sensitive sensor Probes for NO, Oxygen, and ROS detection, which are of

growing interest in cellular studies.

Technical content: Chloe McClanahan, B.Sc.

  Jvo Siegrist, B.Sc.
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  The human digestive system has the dual 

challenges of nutrient absorption (vitamins, 

lipids, minerals, carbohydrates etc.) while 

providing host protection (pathogens and 

carcinogens). To serve these dual roles, the 

human digestive system is dependent on the 

commensal microbes within the intestinal 

tract. It is estimated that the human gut is 

home to 100 trillion microbes consisting 

of a diverse collection of over 400 different 

bacterial species.

Advances in metagenomics have enabled 

microbiologists to analyze the colonic 

microbiota, the comprehensive microbial 

community within the colon, as opposed 

to the traditional approach of investigating 

a single microbial species isolated from 

the colon. The National Institute of Health 

sponsored Human Microbiome Project (HMP) 

is laying the foundation for future studies of 

human intestinal microbiota. The goals of 

this project are to characterize the human 

microbiome via the sequencing of 600 

bacterial genomes and to facilitate research 

focused on the relationship between 

microbiota and human health or disease. The 

publicly available data sets published by the 

HMP (www.hmpdacc.org) are an important 

tool for evaluating the impact of probiotic 

treatments and prebiotic food components. 

 It is proposed that the intestinal microbiome 

contains more than 100 times the number of 

nonredundant genes in the human genome. 

This supplementary microbiome provides 

the human body with functionality that 

we have not had to evolve ourselves. The 

influence of probiotics to alter the intestinal 

microbiota by acidification of the intestinal 

environment via fermentation of complex 

carbohydrates to short-chain fatty acids 

(SCFA), that would otherwise be indigestible, 

exemplifies the ancillary functionality 

provided by the microbiome.

Probiotics are taking on a key role in 

the functional food industry. The name 

“probiotics” is derived from Latin ( pro ) and 

Greek ( biotic ) roots meaning “for life”. The 

Food and Agriculture Organization (FAO) 

defines probiotics as live microorganisms, 

which when administered in adequate 

amounts confer a health benefit on the host. 

Lactic acid bacteria (LAB), most frequently 

 Lactobacillus  and  Bifidobacterium  species 

are the most commonly used probiotics, 

however certain yeasts and bacilli are also 

known to have positive effects. In most 

cases, probiotics are produced directly by 

fermentation in foods such as yogurt, or are 

supplied through dietary supplements.

Increasingly, prebiotics are being evaluated 

as functional food components. Prebiotics 

alter the intestinal microbiota by functioning 

as a ferementation substrate, yielding 

increased SCFA production. Per the FAO, 

a prebiotic is a food component that 

confers a health benefit on the host that is 

associated with microbiota modulation. More 

specifically, a prebiotic food component is 

nondigestible by the host and beneficially 

affects the host by selectively stimulating the 

growth and/or activity of bacteria already in 

the colon. Data suggests prebiotics positively 

impact immune and digestive function by 

influencing mucosal barrier development, 

immune system activation, bile acid 

metabolism, and vitamin synthesis. 

Introduction
Chloe McClanahan

Product Manager, Biochemistry

chloe.mcclanahan@sial.com
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 This issue of BioFiles explores the 

functionality and health benefits of 

probiotics and prebiotics and highlights 

biochemicals and kits for the detection and 

evaluation of these promising nutritional 

ingredients.

Microbiological media & detection kits for • 
probiotics:  Bifi dobacterium  &  Lactobacillus 

Enzymes, substrates, & SCFA for probiotic-• 
related bacterial fermentation analysis

Bile salts and bile salt hydrolase activity• 
Metagenomics and qPCR for probiotic • 
strain characterization

Polysaccharides & oligosaccharides with • 
prebiotic properties

From micronutrients to medicinal plants, 

nutritionists, pharmacologists, and medical 

researchers are studying the physiological, 

therapeutic, and chemopreventive properties 

of food components and their constituents. 

Sigma Life Science offers an extensive 

selection of researcher trusted products 

and complementary online resources for 

nutrition research. This issue of BioFiles 

includes products from several nutritional 

product groups. For a comprehensive list of 

our nutrition research products, please visit 

 sigma.com/nutrition .

Phytochemicals: Alkaloids, Antioxidants, • 
Carotenoids, Flavonoids, & Isoprenoids

Vitamins & Derivatives (A, B, C, D, E & K) • 
Omega-3 Fatty Acids• 
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      At the beginning of the 20th century, 

probiotics were thought to have a 

beneficial effect to the host by improving 

the intestinal microbial balance. Through 

his studies and observations, the Russian 

biologist Metchnikoff noted people from 

cultures which consumed large amounts of 

fermented milk, generally had higher life-

spans. He proposed that lactic-acid bacteria 

create a more acidic environment as a result 

of fermentation, thereby, suppressing the 

growth of proteolytic bacteria. Metchnikoff 

propagated the consumption of sour milk 

fermented with the  Lactobacillus bulgaricus  

as a means of promoting intestinal balance 

and overall health.

Today, diverse studies report the benefits 

of probiotics, such as inhibitory effects 

on pathogens, aid in the management or 

prevention of chronic intestinal inflammatory 

diseases or atopic syndromes, and support 

to the immune system. Potential beneficial 

applications abound, researchers continue 

to evaluate the effictiveness and clarify 

the mechanisms of action of probiotics. 

Nevertheless, the use of probiotics has 

surged due to direct to consumer marketing 

and lenient regulatory control.

The efficacy of probiotics in shortening the 

duration of acute infectious diarrhea has 

been repeatedly confirmed but controlled 

studies need to be performed to guide the 

dosage, duration, and strain combination 

for specific patient groups. Similarly, 

the use of probiotics in gastrointestinal 

inflammatory diseases, including ulcerative 

colitis, Crohn's disease, and irritable bowel 

syndrome has been investigated but only a 

few randomized controlled trials have been 

conducted. 

 Current research is addressing the 

modulation of gastrointestinal immune 

function by probiotics. Evidence from animal 

model studies shows probiotic treatments 

provide protection from inflammation of 

the colon by down regulating inflammatory 

cytokines or inducing regulatory 

mechanisms. The examination of probiotic 

influence on dendritic cell function and 

cytokine secretion is ongoing. Recently, 

scientists in Finland have discovered cheese 

can help preserve and enhance the immune 

system of the elderly by acting as a carrier for 

probiotic bacteria. The research showed daily 

consumption of probiotic cheese helps to 

bolster immunity in elderly people. Cheese 

was confirmed to be an effective carrier for 

probiotics.

The cytoprotective potential of probiotics 

is also being investigated. A study 

reported exopolysaccharides released 

into the surrounding environment by the 

probiotic strain  Bacillus coagulans  RK-02 

had significant antioxidant and free radical 

scavenging activity. Another study effectively 

used a probiotic formulation against 

acetaminophen induced hepatotoxicity.

Sigma Life Science provides the quality, 

service, and product selection to support the 

movement towards a deeper understanding 

of the relationship between probiotics, 

intestinal microbiota, and human health. 

  Bifi dobacterium
Microbiological Media and Detection 

       Bifidobacterium  is one of the most important 

probiotic bacteria used in the dairy industry. 

They are Gram-positive, non-motile, rod-

shaped, and often branched anaerobic 

bacteria. They were first isolated from a 

breast-fed infant by Henry Tissier of the 

Pasteur Institute. At that time, Tissier named 

the organism  Bacillus bifidus communis . 

Bifidobacteria   have a positive effect on 

the immune system and help to control 

intestinal pH. In addition, Bifidobacteria 

produce bacteriocins and bacteriocin-like 

inhibitory compounds which inhibit the 

growth of other bacteria.

Bifidobacteria posess many glycosylases able 

to degrade various plant or milk derived 

oligosaccharides. Several such enzymes 

were identified on the  Bifidobacterium  

genome. The genomic sequencing of 

 Bifidobacterium animalis  subsp.  lactis  

AD011 revealed a glycosyl hydrolase cluster 

containing a transcriptional regulator and 

an ABC transporter, as well as a  fos  gene 

cluster that is involved in the processing of 

prebiotics. Bifidobacteria are able to utilize a 

broad range of substrates as energy sources, 

such as plant polymers, glycoproteins, 

and glycoconjugates, as well as having 

specialized proteins for the catabolism of 

oligosaccharides.

Bifidobacteria also have a unique hexose 

metabolism called the bifid shunt. The 

key enzyme, fructose-6-phosphate 

phosphoketolase is not found in any other 

Gram-positive intestinal bacteria and 

therefore, provides an ideal target for a 

diagnostic test.

It was found that live  B. lactis  can directly 

counteract the harmful effects of coeliac-

toxic gliadin and this may prove to be a 

future potential treatment of coeliac disease. 

Probiotics and Human Health

Probiotics and Human Health
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In adult intestines, only 3–6% of the fecal 

flora is composed of Bifidobacteria, while 

in breast-fed infants Bifidobacteria can 

constitute up to 90%. With increasing age, 

the number of Bifidobacteria decreases. It 

was observed that babies and adults with 

lower numbers of Bifidobacteria have a 

higher risk for diarrhea and allergies. For 

this reason, Bifidobacteria are added as a 

probiotic supplement to infant formulas, 

drinks, yogurts, and a range of other 

products.

Because of the wide use of Bifidobacteria, 

Sigma-Aldrich has developed a Bifidobacteria 

Selective Medium (BSM), available as an agar 

or a broth, as a standard for quality control. 

This medium allows for fast and easy quality 

control of yogurt made with Bifidobacteria 

and can be used to control the count of 

bifidus bacteria.  Bifidobacterium  grow very 

well on this medium, while  Lactobacillus  

and  Streptococcus  strains are inhibited. 

 Bifidobacterium  colonies grow within

24–48 hours (occasionally up to three 

days because of the highly selective 

conditions). The  Bifidobacterium  colonies 

are purple-brown, and therefore, are easy 

to differentiate from other organisms. In a 

Swiss governmental evaluation study for 

the enumeration of Bifidobacteria in sour 

milk products, the traditional method was 

compared to Wilkins-Chalgren Agar with 

100 mg/L mupirocine and BSM Agar. The 

traditional method produced statistically 

significant differences, while Wilkins-Chalgren 

Agar and BSM Agar showed similar results 

without any significant variances. 

Lactobacillus
 Lactobacilli are rod-shaped, Gram-positive, 

fermentative, facultative anaerobic or 

microaerophilic organotrophs. Normally 

they form straight rods, but under certain 

conditions spiral or coccobacillary forms 

have been observed. In most cases, they 

form chains of varying length. Lactobacilli  

 belong to the lactic acid bacteria and 

comprise the major part of this group. As 

their name implies, they produce lactic acid 

and derive energy from the fermentation 

of lactose, glucose, and other sugars to 

lactate via homofermentative metabolism. 

About 85–90% of the sugar utilized in the 

fermentative process is converted to lactic 

acid. This acid producing mechanism inhibits 

growth of other organisms and favors the 

growth of  lactobacilli  that thrive in low pH 

environments. ATP is generated during the 

process by non-oxidative substrate-level 

phosphorylation.

Some lactobacilli strains were shown to 

produce, like Bifidobacteria, a bacteriocin-

like substance and are able to inhibit a 

broad range of pathogens. Lactobacilli 

also produce adhesins (proteins), which 

perform a vital role in recognizing specific 

host components (extracellular matrix) 

important for the bacterial adhesion and 

colonization at host surfaces, as well as in 

bacterial interaction with physiological and 

immunological processes.

In the last several years, several new 

 Lactobacillus  species have been introduced as 

probiotics, including  Lactobacillus rhamnosus , 

 Lactobacillus casei , and  Lactobacillus johnsonii . 

As of this time, probiotics have not been 

used in the pharmaceutical industry due to 

the many open questions that remain to be 

answered. 

Since lactobacilli prefer acidic conditions, 

natural extracts and juices from tomatoes and 

oranges, as well as other single metabolic 

acids (e.g. malic acid), are often used as media 

ingredients. Casein and yeast extract provide 

rich amino acid sources, and the maltose is 

used as a carbohydrate source for lactobacilli, 

which cannot utilize glucose as fermentable 

sugar. Fructose is the carbohydrate source 

of  Lactobacillus fructivorans . Polysorbate, 

sorbitan monooleate and other related 

compounds act as a source of fatty acids 

and stimulate the lactic acid bacteria. 

Today, it is standard practice to differentiate 

lactobacilli based on their phenotype using 

selective media. Classical phenotypic tests 

for identification of lactobacilli are based on 

physiological characteristics, like motility, 

growth temperature, respiratory type, 

and growth in sodium chloride, as well 

as on diverse biochemical characteristics, 

such as fermentation type, metabolism 

of carbohydrate substrates, production of 

lactic acid isomers, coagulation of milk, and 

presence of specific enzymes like arginine 

dihydrolase. In Bergey’s Manual,  Lactobacillus  

is described as a Gram-positive rod, non-

spore forming, acid fast negative and catalase 

negative. The colony morphology on 

certain media is taken for the presumptive 

identification.

See references on page 16.
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 Name  Application Cat. No.

 Litmus Milk  For maintenance of Lactobacilli and for determining the action of bacteria on milk.   17158-500G  

 LS Diff erential Agar  For the maximum growth and diff erentiation of Lactobacilli and Streptococci on the basis of colonial 

morphology, 2,3,5-triphenyltetrazolium chloride reduction, and casein reaction. 

  17153-500G  

 WL Nutrient Agar  For the examination of materials encountered in brewing and for industrial fermentations containing mixed

fl ora of yeasts and bacteria. 

  17222-500G  

 WL nutrient broth  Recommended for the cultivation of bacteria encountered in breweries and industrial fermentations.   W2261-500G  

   Nonselective Media for Lactobacilli 

 Name  Application Cat. No.

 Elliker Broth  For culturing Streptococci and Lactobacilli of importance in the dairy industry.   17123-500G  

 Plate Count Skim Milk Agar  For the enumeration of bacteria in milk and dairy products.   80957-500G  

 Tomato Juice Agar  For the cultivation and enumeration of Lactobacilli.   17216-500G  

 Tomato Juice Broth  For cultivation of yeasts and other aciduric microorganisms.   17218-500G  

 Tryptone Glucose Yeast Extract Agar  Recommended for enumeration of bacteria in water, air, milk and dairy products.   T2188-500G  

 Yeast malt agar  Used for the isolation and cultivation of yeasts, molds and other aciduric microorganisms.   Y3127-500G  

   Selective Media (by low pH and selective agents) for Lactobacilli 

 Name  Application Cat. No.

 Lactobacillus bulgaricus Agar (Base)  Used with acetate buff er for isolation and identifi cation of  Lactobacillus bulgaricus .   17154-500G  

 MRS Agar  For the enrichment, cultivation and isolation of all species of  Lactobacillus  from all types of material according to 

DeMan, Rogosa, and Sharpe. 

  69964-500G  

 MRS Agar, original acc. DeMan-Rogosa-Sharpe  For the enrichment, cultivation and isolation of all species of  Lactobacillus  from all types of materials.

Recommended by the "Schweizerisches Lebensmittelbuch" 5th ed., chapter 56A. 

  30912-500G  

 MRS Agar, Vegitone  This MRS Agar is free of animal derived material. It is recommended for the isolation and cultivation of 

 Lactobacillus  species. 

  41782-500G-F  

 MRS Broth  For the enrichment and isolation of all species of Lactobacilli from all types of material.   69966-500G  

 MRS Broth modifi ed, Vegitone  This MRS Broth contains plant peptone instead of animal peptone. It is recommended for the isolation and 

cultivation of  Lactobacillus  species. 

  38944-500G-F  

 NBB Agar Base, modifi ed  Selective medium used for the detection of contaminating/spoilage microorganisms in brewery.   64198-500G  

 NBB Broth Base, modifi ed  Selective medium used for the detection of contaminating/spoilage microorganisms in brewery.   50725-500G  

 Orange-serum Agar  For the isolation, cultivation and enumeration of acid-tolerant spoilage microorganisms in fruit juice and fruit 

juice concentrates, in particular from citrus fruit, according to Hays, Troy, and Beisel.

The prepared agar may be turbid after autoclaving due to orange extract. 

  75405-500G  

 Raka-Ray Agar  A medium for selective isolation of lactic acid bacteria from beer and brewing processes       02538-500G-F  

 Rogosa SL agar  Used as a selective medium for cultivation of Lactobacilli.   R1148-500G  

 Sorbic acid Agar (Base)  For the isolation and diff erentiation of Lactobacilli from food, feces, etc. according to Reuter.   85515-500G  

 Universal Beer Agar  For culturing microorganisms of signifi cance in the brewing industry.   17226-500G  

 WL Diff erential Agar  For selective isolation and enumeration of bacteria encountered in breweries and industrial fermentations.   17215-500G  

Diff erentiation Media for Lactobacilli

  Selective Media  for Bifi dobacteria

 Name  Application Cat. No.

 BSM Agar  For the selective isolation and  identifi cation of Bifi dobacteria.

The medium is used for quality control in the manufacture of dairy products. 

  88517-250G-F 

 88517-500G-F  

 BSM Broth  For the selective isolation and identifi cation of Bifi dobacteria.

The medium is used for quality control in the manufacture of dairy products. 

  90273-500G-F  

 BSM Supplement  An antimicrobial supplement recommended for the selective isolation of Bifi dobacteria.   83055-5G-F  

 Wilkins Chalgren anaerobic agar  Used for the isolation of anaerobic bacteria.   W1761-500G  

Microbiological Media and Detection
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   Hybriscan Detection 
 Molecular biology-based methods, like PCR, can be used for  Lactobacilli  detection. However, they are often quite expensive. Under our Fluka 

brand, Sigma-Aldrich provides a revolutionary molecular biology method that is rapid, easy, and cost effective. Based on the detection of rRNA, 

this method completely avoids the need for PCR amplification. The sandwich hybridization test, called HybriScan, is performed on a microtiter 

plate. The range of  Lactobacilli  detected by HybriScan tests is listed in the table. For more information about the test and the technical 

principles, please visit sigma-aldrich.com/hybriscan. 

 Name  Application  Reactions Cat. No.

 HybriScan®  D   Beer  Detection of all relevant beer spoilage organisms of genus 

 Lactobacillus ,  Pediococcus ,  Pectinatus  and  Megasphaera  

 96 reactions   62533-96TESTS  

 HybriScan®  D   Drinks  Detection of bacteria and yeasts in fruit juices and non-

alcoholic beverage; determination of total viable count 

 96 reactions   68301-96TESTS  

 HybriScan®  D   Lactobac  Detection of Lactobacilli in fruit juices and non-alcoholic 

beverage. 

 96 reactions   59744-96TESTS  

 HybriScan®  I  Lactobacillus brevis   Identifi cation of  Lactobacillus brevis   48 reactions   75724-48TESTS  

 HybriScan®  I  Lactobacillus buchneri   Identifi cation of  Lactobacillus buchneri   48 reactions   80065-48TESTS  

 HybriScan®I    Lactobacillus lindneri   Identifi cation of  Lactobacillus lindneri   48 reactions   86827-48TESTS  

     Fermentation: Enzymes, Substrates, and SCFA 
 The influence of probiotics on the metabolic activity of intestinal microbiota may be evaulated by detecting bacterial enzymatic activity in 

fecal samples, specifically β-glucosidase, β-glucuronidase, and urease activity. Experimental studies using probiotics have indicated a significant 

decrease in β-glucuronidase activity. A decrease in β-glucuronidase decreases the release of carcinogens from carcinogen-glucuronide 

conjugates within the colonic lumen. 

  Enzymes 
 Name  Specifi c Activity  Unit Defi nition  Form Cat. No.

 β-Glucosidase from almonds  ≥2 units/mg solid One unit will liberate 1.0 μmole of glucose 

from salicin per min at pH 5.0 at 37 °C.

 lyophilized powder   G0395-2.5KU 

 G0395-5KU 

 G0395-50KU  

 β-Glucosidase from almonds  10–30 units/mg solid  lyophilized powder   G4511-100UN 

 G4511-250UN 

 G4511-1KU  

 β-Glucuronidase from

 Escherichia coli  

 ≥20,000 units/mg protein One Sigma or modifi ed Fishman unit will 

liberate 1.0 μg of phenolphthalein from 

phenolphthalein glucuronide per hr at 37 °C 

at the pH 6.8 (30 min assay).

 lyophilized powder   G8420-25KU 

 G8420-100KU  

 β-Glucuronidase from

 Escherichia coli  

 1,000,000–5,000,000 units/g 

protein  

 lyophilized powder   G7396-25KU 

 G7396-125KU 

 G7396-250KU 

 G7396-500KU 

 G7396-1MU 

 G7396-2MU  

 β-Glucuronidase from

  Escherichia coli  

 5,000,000–20,000,000 units/g 

protein 

 lyophilized powder   G7646-5KU 

 G7646-25KU 

 G7646-100KU 

 G7646-500KU  

 β-Glucuronidase from

 Escherichia coli  

 20,000,000–60,000,000 units/g 

protein 

 aqueous glycerol solution   G8162-25KU 

 G8162-100KU  

 β-Glucuronidase from

 Escherichia coli  

 20,000,000–60,000,000 units/g 

protein 

 lyophilized powder   G7896-25KU 

 G7896-100KU 

 G7896-200KU  

 β-Glucuronidase from

 Escherichia coli  

 ≥10,000,000 units/g protein  lyophilized powder   G8295-25KU 

 G8295-500KU 

 G8295-2MU  
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 Name  Assay Cat. No.

 3-Acetylumbelliferyl β-D  -glucopyranoside  ≥95%   A3582-10MG  

 5-Bromo-4-chloro-3-indolyl β- D -glucopyranoside  ≥97%   B4527-5MG 

 B4527-25MG 

 B4527-100MG  

 6-Bromo-2-naphthyl β- D -glucopyranoside  ≥99%, TLC   B7877-1G 

 B7877-5G  

 6-Chloro-3-indolyl β- D -glucopyranoside  ≥99.0%, HPLC   93546-25MG-F  

 Fluorescein di-(β- D -glucopyranoside)  ≥90%   F4521  

 Indoxyl β- D -glucoside  ≥97%   I3750-25MG 

 I3750-100MG 

 I3750-500MG 

 I3750-1G 

 I3750-2G  

 Indoxyl β- D -glucoside  ≥97%   I6893-100MG 

 I6893-500MG  

 2-Methoxy-4-(2-nitrovinyl)phenyl β- D -

glucopyranoside 

 ≥95%   M2918-250MG 

 M2918-1G  

 4-Methylumbelliferyl α- D -glucopyranoside  -   M9766-10MG 

 M9766-25MG 

 M9766-100MG 

 M9766-250MG 

 M9766-1G  

 Name  Specifi c Activity  Unit Defi nition  Form Cat. No.

 Urease from  Canavalia ensiformis  

(Jack bean) 

 15,000–50,000 units/g solid One micromolar unit will liberate 1.0 μmole 

of NH 
3
  from urea per min at pH 7.0 at 25 °C. It 

is equivalent to 1.0 I.U. or 0.054 Sumner unit 

(1.0 mg ammonia nitrogen in 5 minutes at 

pH 7.0 at 20 °C)

 powder   U1500-20KU 

 U1500-100KU 

 U1500-500KU 

 U1500-1MU  

 Urease from  Canavalia ensiformis  

(Jack bean) 

 50,000–100,000 units/g solid  powder   U4002-20KU 

 U4002-100KU 

 U4002-500KU 

 U4002-1MU  

 Urease from  Canavalia ensiformis  

(Jack bean) 

 ≥600,000 units/g solid  powder   U0251-6KU 

 U0251-12KU 

 U0251-60KU  

 Urease from  Canavalia ensiformis  

(Jack bean) 

–  glycerol solution   U1875-25ML 

 U1875-100ML  

    Detection Substrates 
  Glucoside 

 Name  Assay Cat. No.

 4-Methylumbelliferyl β- D -glucopyranoside  -   M3633-100MG 

 M3633-250MG 

 M3633-500MG 

 M3633-1G 

 M3633-5G 

 

 2-Nitrophenyl β- D -glucopyranoside  -   N8016-250MG 

 N8016-1G 

 

 4-Nitrophenyl α- D -glucopyranoside  ≥99%   N1377-1G 

 N1377-5G 

 N1377-25G 

 

 4-Nitrophenyl β- D -glucopyranoside  ≥98%, TLC   N7006-500MG 

 N7006-1G 

 N7006-5G 

 N7006-25G 

 

 Resorufi n β- D -glucopyranoside  ≥90%   R4758-50MG 
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   Glucuronide 

 Name  Assay Cat. No.

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

cyclohexylammonium salt 

 ≥98%   B3783-100MG  

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

cyclohexylammonium salt 

 ≥98%, TLC   B6650-10MG 

 B6650-25MG 

 B6650-100MG  

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

cyclohexylammonium salt 

 -   B8049-5TAB  

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

cyclohexylammonium salt 

 ≥98%   B0522-10MG 

 B0522-100MG  

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

sodium salt 

 ≥98%   B5285-10MG 

 B5285-25MG 

 B5285-100MG  

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

sodium salt 

 ≥98%, TLC   B4782  

 5-Bromo-4-chloro-3-indolyl β- D -glucuronide 

sodium salt 

 -   B8174-5TAB  

 5-Bromo-6-chloro-3-indolyl β- D -glucuronide 

cyclohexylammonium salt 

 ≥98%   B4532-10MG  

 6-Chloro-3-indolyl-β- D -glucuronide 

cyclohexylammonium salt 

 ≥97.0%, HPLC   24907-10MG 

 24907-50MG  

 Indoxyl β- D -glucuronide cyclohexylammonium 

salt 

 -   I7638-5MG 

 I7638-25MG 

 I7638-50MG  

 Name  Assay Cat. No.

 4-Methylumbelliferyl β- D -glucuronide hydrate  ≥98%, TLC   M9130-25MG 

 M9130-100MG 

 M9130-250MG 

 M9130-1G  

 Naphthol AS-BI β- D -glucuronide  -   N1875-25MG 

 N1875-100MG 

 N1875-250MG 

 N1875-500MG  

 4-Nitrophenyl β- D -glucuronide  ≥98%, TLC   N1627-25MG 

 N1627-50MG 

 N1627-100MG 

 N1627-250MG 

 N1627-1G 

 N1627-2G  

 Phenolphthalein β- D -glucuronide  -   P0501-25MG 

 P0501-100MG 

 P0501-500MG  

 Phenolphthalein β- D -glucuronide sodium salt  -   P0376-25MG 

 P0376-100MG 

 P0376-250MG 

 P0376-1G  

 4-Trifl uoromethylumbelliferyl glucuronide 

potassium salt 

 ≥98%, TLC   T6410-2.5MG  

    Short-Chain Fatty Acids  (SCFA)
 Probiotics and prebiotics enhance SCFA end product synthesis. An increase in SCFA production lowers the gastrointestinal pH thus 

improving pathogen resistance and stimulating epithelial cell proliferation. The predominant SCFA, butyrate, is the preferred substrate for 

colonocytes which likely contributes to a normal colonocyte population and a lower cancer risk. SCFA production can be measured with 

gas chromatography analysis on fecal samples or intestinal modeling systems. However, due to normal colon absorption of 95% of the SCFA 

metabolites, stable isotope technology is a superior method of analysis. 

  Non-Labeled Short-Chain Fatty Acids 

 Name Cat. No.

 Acetic acid,  ReagentPlus ®, ≥99%   A6283-100ML 

 A6283-500ML 

 A6283-2.5L  

 Butyric acid, ≥99%   B103500-5ML 

 B103500-100ML 

 B103500-500ML  

 Hexanoic acid, 99%   H12137-500ML 

 H12137-1L  

 Isobutyric acid, 99%   I1754-100ML 

 I1754-500ML 

 I1754-1L  

 Isovaleric acid, 99%   129542-100ML 

 129542-500ML  

 Propionic acid, reagent grade, ≥99%   P1386-500ML 

 P1386-1L  

 Valeric acid, ≥99%   240370-5ML 

 240370-100ML  

   Short-Chain Fatty Acid Isotopes 

 Name  Structure Cat. No.

 Sodium acetate-1-( 13 C), 

purum, 99 atom %  13 C 

 
H3C

13C
ONa

O

 

  71198  

 Sodium acetate-1- 13 C, S & P 

tested, 99 atom %  13 C 

 
H3C

13C
ONa

O

 

  668656  

 Sodium acetate-1- 13 C, 

99 atom %  13 C 

 
H3C

13C
ONa

O

 

  279293-1G  

 Sodium butyrate-1- 13 C, 

99 atom %  13 C 

 
H3C

13C
ONa

O

 

  292656  

 Sodium propionate-1- 13 C, 

99 atom %  13 C 

 
NaO

13C

O

 

  279455-1G  

      Contact ISOTEC® for more information on the availability of stable 

isotopes for your application.

Phone: (800) 448-9760 (US and Canada)

 (+1) (937) 859-1808

Fax: (+1) (937) 859-4878

Email: isosales@sial.com
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 Bile Salts and Bile Salt Hydrolase 
 Several  Lactobacillus  and  Bifidobacterium  probiotic strains exhibit bile salt hydrolase (BSH) activity and are suspected to play a role in 

combating the negative effects of bile via detoxification of bile salts. However, enhanced BSH activity is potentially detrimental to the host. 

More research is needed to understand this dynamic between probiotics and bile salts. 

 Name Cat. No.

 Bile bovine, dried, unfractionated   B3883-25G 

 B3883-100G 

 B3883-500G  

 Bile from bovine and ovine   B8381-10G 

 B8381-25G 

 B8381-100G  

 Bile salts mixture   B3426-100G 

 B3426-500G  

 Sodium chenodeoxycholate, ≥97%   C8261-500MG 

 C8261-1G  

 Sodium cholate hydrate, from ox or sheep bile, ≥99%   C1254-25G 

 C1254-100G 

 C1254-500G 

 C1254-1KG 

 C1254-5KG  

 Sodium deoxycholate, ≥97% (titration)   D6750-10G 

 D6750-25G 

 D6750-100G 

 D6750-500G  

 Sodium deoxycholate monohydrate, BioXtra, ≥99.0% (titration)   D5670-5G 

 D5670-25G  

 Sodium glycochenodeoxycholate, ≥97% (TLC)   G0759-25MG 

 G0759-100MG 

 G0759-500MG 

 G0759-1G 

 G0759-10G 

 G0759-25G  

 Name Cat. No.

 Sodium glycocholate hydrate, ≥97% (TLC)   G7132-100MG 

 G7132-500MG 

 G7132-1G 

 G7132-5G 

 G7132-25G 

 G7132-50G  

 Sodium glycodeoxycholate, BioXtra, ≥97% (TLC)   G9910-250MG 

 G9910-1G 

 G9910-5G  

 Sodium taurochenodeoxycholate   T6260-100MG 

 T6260-250MG 

 T6260-1G 

 T6260-5G  

 Sodium taurodeoxycholate hydrate, BioXtra, ≥97% (TLC)   T0557-500MG 

 T0557-1G 

 T0557-5G  

 Taurocholic acid sodium salt hydrate, ≥95% (TLC)   T4009-250MG 

 T4009-1G 

 T4009-5G 

 T4009-25G 

 T4009-100G  



Bioconfident.

Unleash superior assay performance 
with custom qPCR probes from Sigma®.

Get maximum results with Sigma’s highly sensitive 

line of qPCR probes and amplifi cation products. 

Off ering the largest selection of DNA probes, along 

with a world-class oligo design service, Sigma 

ensures the success of every assay — every time.  

sigma.com/probes

bionucleics
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   Metagenomics and Quantitative PCR 
 The highly variable regions within the 16S ribosomal RNA (rRNA) 

gene sequences are being exploited with PCR and metagneomic 

sequencing to characterize the microbial strains within the 

gastrointestinal environment. The 16S rRNA sequence is a useful 

marker: ubiquitous within the microbial population, functionally 

stable, and large enough to profile against bioinformatic databases. 

16S rRNA sequencing is less cumbersome than DNA-DNA 

hybridization and has been used to ascertain species distribution 

within the intestinal microbiota. Quantitative PCR can be coupled 

with 16S rRNA species-specific primers to assess intestinal species 

population or used solely to determine the effectiveness of 

pathogenic colonization inhibition by probiotic treatments. 

 Sigma Life Science offers a broad array of qPCR kits and probes for all 

detection chemistries and all instrument platforms. Researchers can 

simply choose between SYBR® Green and probe-based detection, 

then select from the following formats:

Standard qPCR - kits for plate-based and tube-based instruments• 
Capillary tube qPCR - kits for the Roche LightCycler® 2.0 & 1.0• 
High-Throughput qPCR - kits with reference dye premixed into the • 
ReadyMix. Compatible with most ABI instruments

One-Step qRT-PCR - kits that include reverse transcriptase for • 
streamlined quantifi cation of RNA levels 

  SYBR®   Green Detection 
  Standard qPCR 

 Compatible Platforms: ABI instruments; Roche LightCycler 480; Bio-Rad/

MJ instruments; Stratagene instruments; Corbett Rotor-Gene 6000 and 

Rotor-Gene 3000; Eppendorf Mastercycler ep realplex instruments 

 Name Cat. No.

 SYBR® Green JumpStart™  Taq  ReadyMix™   S4438-20RXN 

 S4438-100RXN 

 S4438-500RXN  

 SYBR® Green JumpStart™  Taq  ReadyMix™   S5193-20RXN 

 S5193-100RXN 

 S5193-400RXN  

   Capillary Tube qPCR 

 Compatible Platforms: Roche LightCycler 2.0 & 1.0 

 Name Cat. No.

 SYBR® Green JumpStart™ Taq ReadyMix™ for Quantitative PCR, 

Capillary Formulation 

  S1816-100RXN 

 S1816-400RXN  

 SYBR® Green JumpStart™  Taq  ReadyMix™   S5193-20RXN 

 S5193-100RXN 

 S5193-400RXN  

   High Throughput qPCR 

 Compatible Platforms: ABI 7300, 7700, 7900, and StepOne ™

 Name Cat. No.

 SYBR® Green JumpStart™ Taq ReadyMix™ for High Throughput QPCR   S9194-20RXN 

 S9194-400RXN 

 S9194-2000RXN  

   One-Step qRT-PCR 

 Compatible Platforms: ABI instruments; Roche LightCycler 480; Roche 

LightCycler 2.0 & 1.0; Bio-Rad/MJ instruments; Stratagene instruments; 

Corbett Rotor-Gene 6000 and Rotor-Gene 3000; Eppendorf 

Mastercycler ep realplex instruments 

 Name  Usage Cat. No.

 SYBR® Green Quantitative RT-PCR Kit  1 kit suffi  cient for 100 50-μl 

PCR reactions 

  QR0100-1KT  

    Probe-based Detection 
  Standard qPCR 

 Compatible Platforms: ABI instruments; Roche LightCycler 480; Bio-

Rad/MJ instruments; Stratagene instruments; Corbett Rotor-Gene 

6000 and Rotor-Gene 3000; Eppendorf Mastercycler ep realplex 

instruments 

 Name Cat. No.

 JumpStart™ Taq ReadyMix™ for Quantitative PCR   D7440-20RXN 

 D7440-100RXN 

 D7440-400RXN  

 JumpStart™ Taq ReadyMix™ with dUTP   D9191-20RXN  

   High-Throughput qPCR 

 Compatible Platforms: ABI 7300, 7700, 7900, and StepOne 

 Name Cat. No.

 JumpStart™ Taq ReadyMix™ for High Throughput Quantitative 

PCR 

  D6442-20RXN 

 D6442-400RXN 

 D6442-2000RXN  

   One-Step qRT-PCR 

 Compatible Platforms: ABI instruments; Roche LightCycler 480; 

Roche LightCycler 2.0 & 1.0; Bio-Rad/MJ instruments; Stratagene 

instruments; Corbett Rotor-Gene 6000 and Rotor-Gene 3000; 

Eppendorf Mastercycler ep realplex instruments 

 Name  Usage Cat. No.

 Quantitative RT-PCR 

ReadyMix™ 

 1 kit suffi  cient for 100 50-μl PCR 

reactions 

  QR0200-1KT  

  

Sigma-Aldrich’s products are intended for laboratory research purposes and, unless otherwise stated, are not to be used for any other purposes, including but 

not limited to,  in vitro  diagnostic purposes.
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PCR Labware  
Sigma-Aldrich offers a broad range of 

Labware optimized for PCR reactions: 

pipette tips, labtop coolers, films, foils, plates, 

thermocyclers, tubes, and workstations. 

The following tables contain a small selection 

of PCR Labware. For a complete listing of

PCR equipment and supplies, visit

sigma.com/labware.

Equipment

PCR Tubes

Name Cat. No.

Hettich® MIKRO™ 120 Centrifuge Z720089-1EA

Labnet MultiGene™ Gradient Thermal Cycler, with 96 well block Z739472-1EA

Labnet MultiGene™ Gradient Thermal Cycler, with 60 well block Z739693-1EA

Labnet MultiGene™ Mini Thermal Cycler, with 24 x 0.2 ml block Z739928-1EA

Labnet MultiGene™ Mini Thermal Cycler, with 18 x 0.5 ml block Z723436-1EA

Labnet Prism™ R Refrigerated Microcentrifuge Z723878-1EA

Name Cat. No.

Agilent Technologies/Stratagene PCR microtubes Z376418-1PAK

Agilent Technologies/Stratagene PCR microtubes Z376426-1PAK

Agilent Technologies/Stratagene PCR microtubes,

Caps for 0.2 mL strip tubes

Z377910-1PAK

Corning® PCR tubes CLS6531-960EA

Corning® PCR tubes CLS6571-960EA

Corning® PCR tubes CLS6530-1000EA

Corning® Thermowell® PCR tubes, fl at caps, assorted colors CLS3744-1000EA

Corning® Thermowell® PCR tubes, fl at cap, clear CLS3745-1000EA

Corning® Thermowell® PCR tubes, dome caps, clear CLS3747-1000EA

Corning® Thermowell® PCR tubes, dome caps, assorted colors CLS3746-1000EA

Corning® Thermowell® PCR tubes, fl at cap, clear CLS3750-1000EA

Corning® Thermowell® PCR tubes, fl at cap, assorted colors CLS3749-1000EA

FlipTube® microcentrifuge tubes, clear Z738824-500EA

FlipTube® microcentrifuge tubes, yellow Z738921-500EA

FlipTube® microcentrifuge tubes, green Z739030-500EA

FlipTube® microcentrifuge tubes, red Z739154-500EA

FlipTube® microcentrifuge tubes, blue Z739251-500EA

Greiner® PCR tubes Z617687-1000EA

Greiner® PCR tubes Z617717-1000EA

Greiner® PCR tubes, cap strips Z617709-125EA

Equipment

PCR Tubes
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     Prebiotics 
 Prebiotic food components typically consist 

of polysaccharides and oligosaccharides. They 

can be found in milk (galactooligosaccharides 

or GOS) and plants with dietary fibers, and 

they are often produced by fermentation. The 

prebiotic, fructooligosaccharide (FOS) is found 

naturally in many foods, including honey, 

wheat, onions, garlic, leeks, and bananas. 

Additionally, chiory root contains a large 

amount of inulin. 

The chicory plant (Cichorium intybus) is a source 

of inulin and fructooligosaccharides for prebiotic 

treatments.

  Amylo pectin from potato starch 

  [9037-22-3] 

 n

O
CH2OH

OH

OH

O
CH2OH

OH

OH
OO

O
CH2OH

OH

OH

O

O

CH2

OH

OH
O

O
CH2OH

OH

OH

O

O
CH2OH

OH

OH
O O

Ox

   [α]25/D +165 to +185°, c = 0.2 in 0.85% sodium 

chloride 

A8515-25G 25 g

   Fructooligo sac cha ride s from chicory 

  FOS    Fructooligosaccharides are composed 

of glucose-(fructose) 
n
  with β−2→1 linkage 

between the fructose monomer units. The length 

of the fructose chain varies from 2 to 60 with 

an average degree of polymerization of  >10.  

Fructooligosacchrides are resistant to hydrolysis 

by the intestinal enzymes, and have been shown 

to be indigestible by enzymes in the human 

small intestine but are fermented extensively by 

microflora in the lower digestive tract. 

 Inulin has a greater chain length than 

fructooligosaccharides. 

   ≥90% (as FOS and inulin) 

  store at 2–8°C  

F8052-50G 50 g

▼      Inulin 

 [9005-80-5] 

O

OH

O
O

CH2

HO

O

OH

O
O

HO

OH

O

O

OH

OH

HO

H

H

n

n ≈ 36

H

Inulin from chicory 

 A heterogeneous blend of fructose polymers that 

function as plant storage carbohydrates. 2  

 Potential replacement for high fructose corn syrup 

due to its prebiotic function and similar structural 

characteristics to corn syrup. 1  

  Lit cited:  1. Schaller-Povolny, L.A. and Smith, D.E.,  J. Food Sci.   64 , 

555-558 (1999); 2. Niness, K.R., Inulin and Oligofructose: What Are 

They?  J. Nutr.   129 , 1402S-1406S (1999); 

I2255-10G 10 g

I2255-25G 25 g

I2255-100G 100 g

I2255-1KG 1 kg

   Inulin from dahlia tubers 

  (C 
6
 H 

10
 O 

5
 ) 

n
  

  M 
r
  ~5000 

   [α]
D
 ≤–34°, c = 1 in H 

2
 O 

I3754-25G 25 g

I3754-100G 100 g

I3754-1KG 1 kg

  Inulin ▲    

      Lactulose 

 4-O-β- D -Galacto pyran osyl-

 D -fructo furan ose  ;   4-O-β- D -

Galacto pyran osyl- D -fructose  

 [4618-18-2]     C 
12

 H 
22

 O 
11

     

 FW 342.30 

O
O

O

HO

HO
OH

OH

OH

HO

OH OH

       ≥95% 

L7877-25G 25 g

      purum, ≥98.0% (HPLC) 
 [α]20/D −48±2°, 24 hr, c = 1 in H 

2
 O 

61360-5G 5 g

61360-25G 25 g

▼    Pectin 

  Poly- D -galacturonic acid methyl ester 

 [9000-69-5] 

   Pectin from apple 

      meets USP testing specifications 

P8471-100G 100 g

P8471-500G 500 g

   M 
r
  30000–100000 

 Structural investigations 1  

 extent of labeling..............................70-75% esterification

  water..............................≤10%

  ign. residue.............................. ~6%

   Lit cited:  1. G.O. Aspinall, H.K. Fanous,  Carbohydr. Polym.   4 , 193 

(1984); 

76282-100G 100 g

76282-500G 500 g

   Pectin from citrus peel 

      Galacturonic acid: ≥74.0% 
 Moisture..............................≤10%

P9135-100G 100 g

P9135-500G 500 g

P9135-1KG 1 kg

  Pectin  ▲   

  Pectin, ester ified from citrus fruit 

  [9046-40-6] 

       extent of labeling: ≥85% esterified 

P9561-5G 5 g

P9561-25G 25 g

   Pullulan 

  [9057-02-7] 

    M 
w
  ~10000 

91335-50MG 50 mg

   Starch from corn 

 Starch from maize  ;   Corn 

starch 

 [9005-25-8]     (C 
6
 H 

10
 O 

5
 ) 
n
  

O

HO

OH

OH

HO

O

O
OH

OH

HO

O H

n

  practical grade 
 Native high amylose corn starch. 

S4180-100G 100 g

S4180-500G 500 g

S4180-1KG 1 kg
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Metabolic Pathways 
Sigma® Life Science metabolite standards, enzymes, HPLC solvents, and 
separation technologies help you navigate the metabolic pathways to
biomarker discovery.

Unique isolated and synthetic metabolites• 
Unique stable-isotope-labelled metabolites• 
Biomarker metabolites• 
Metabolic enzymes, substrates and inhibitors• 
Amino acid, carbohydrate, and lipid metabolite libraries• 

To view our comprehensive metabolomic resources, reagents and kits, 
visit sigma.com/metabolomics 

Bionavigate.
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     Sigma Life Science enables reseachers to investigate the relationships between diet and health, disease, and metabolism by studying nutrient 

analysis, chemoprevention, bioavailability, and nutrient interactions. Our Nutrition Research product offering include phytochemicals, vitamins, 

lipids, minerals, carbohydrates, and amino acids, as well as kits for food analysis and stable isotopes for metabolism studies.

Visit  sigma.com/nutrition  for a comprehensive list of our nutrition research products. 

Products for Nutrition Research

Products for Nutrition Research

 Name  Biochemical/Physiological Actions Cat. No.

 Berberine chloride form  An alkaloid with weak antibiotic properties. Substrate for MDR effl  ux pumps. Antimicrobial activities of 

berberine is potentiated by the MDR inhibitor 5´-methoxyhydnocarpin (5´-MHC). Berberine upregulates the 

expression of Pgp in hepatoma cells. Treatment with berberine potentially results in the reduced accumulation 

of chemotherapeutic drugs. 

  B3251-5G 

 B3251-10G 

 B3251-25G  

 Berberine hemisulfate salt, ≥95%   B3412-10G  

 Caff eine,  ReagentPlus ®, powder  A central nervous system stimulant acting through adenosine receptors and monoamine neurotransmitters.   C0750-5G 

 C0750-100G 

 C0750-1KG  

 Capsaicin, ≥95%, from  Capsicum  sp.  Prototype vanilloid receptor agonist; neurotoxin.   M2028-50MG 

 M2028-250MG 

 M2028-1G  

 Ephedrine hydrochloride, 99%  -   285749-5G 

 285749-25G  

 Matrine  Matrine is an alkaloid that is one of the major components in the root of the saphoro plant. Matrine has been 

studied for possible antiviral effi  cacy against hepatitis B and C, as well as impact against some skin diseases and 

forms of cancer. 

  M5319-100MG 

 M5319-500MG  

 Melatonin, powder, ≥98% (TLC)  Hormone that mediates photoperiodicity. Inhibits cerebellar nitric oxide synthetase.   M5250-250MG 

 M5250-1G 

 M5250-5G 

 M5250-10G  

 (−)-Nicotine, ≥99% (GC), liquid  Prototype nicotinic acetylcholine receptor agonist; naturally occurring isomer.   N3876-5ML 

 N3876-25ML 

 N3876-100ML  

 (−)-Nicotine hemisulfate salt, ≥95% (TLC), 

~40 % (w/v) in H 
2
 O (based on free base) 

  N1019-25ML 

 N1019-100ML  

 (−)-Nicotine hydrogen tartrate salt, ≥98% (TLC), 

powder 

  N5260-25G 

 N5260-50G 

 N5260-100G  

 Phytochemicals 
 Alkaloids 

Piperine is the alkaloid constituent in black pepper (Piper nigrum) responsible for its pungent odor.
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 Name  Biochemical/Physiological Actions Cat. No.

  DL -Norephedrine hydrochloride, ≥99%  Mixed-acting sympathomimetic amine.   P7876-10G 

 P7876-100G  

 (±)-Octopamine hydrochloride, ≥95%, solid  α-adrenoceptor agonist; invertebrate neurotransmitter.   O0250-1G 

 O0250-5G 

 O0250-10G  

 (+)-Pseudoephedrine hydrochloride, ≥98%  Non-selective adrenergic agonist; decongestant   E2750-25G 

 E2750-100G  

 Quinine hemisulfate salt monohydrate, 

synthetic, ≥90% (HPLC) 

 Potassium channel blocker. Antimalarial   Q1250-5G 

 Q1250-10G 

 Q1250-50G  

 Quinine hydrochloride dihydrate  Potassium channel blocker   Q1125-5G 

 Q1125-10G 

 Q1125-25G 

 Q1125-50G 

 Q1125-100G  

 (−)-Scopolamine hydrobromide trihydrate, 

≥98% (TLC), powder 

 Competitive nonselective muscarinic acetylcholine antagonist.   S1875-1G 

 S1875-5G 

 S1875-25G  

 Theobromine, ≥99.0%, solid  Phosphosdiesterase inhibitor; weak adenosine receptor antagonist; diuretic; smooth muscle relaxant.   T4500-25G 

 T4500-100G  

 Tryptamine, 98%  Vasoactive; may have a neuromodulator function.   193747-10G 

 193747-50G  

 Yohimbine hydrochloride, ≥98% (TLC), powder  α 
2
 -adrenoceptor antagonist.   Y3125-1G 

 Y3125-5G 

 Y3125-10G 

 Y3125-25G 

 Y3125-100G  

   
Antioxidants 

Cherry tomatos (Solanum lycopersicum) are rich in the potent antioxidant lycopene.

 Name  Biochemical/Physiological Actions Cat. No.

  N -Acetyl- L -cysteine, Sigma Grade, ≥99% (TLC), 

powder 

 Antioxidant and mucolytic agent. Increases cellular pools of free radical scavengers.  Reported to prevent 

apoptosis in neuronal cells but induce apoptosis in smooth muscle cells. Inhibits HIV replication. May serve as a 

substrate for microsomal glutathione transferase. 

  A7250-5G 

 A7250-10G 

 A7250-25G 

 A7250-50G 

 A7250-100G 

 A7250-500G 

 A7250-1KG  

 Carnosol  A phenolic diterpene with antioxidant and anticarcinogenic activities.   C9617-5MG  

 β-Cryptoxanthin, ~98% (TLC)  Carotenoid pigment with antioxidant functionality.  In vivo  conversion of β-cryptoxanthin to retinol can occur in 

humans.   Inhibits carcinogenic induced urinary bladder cancer in experimental animal models.   

  C6368-1MG  

 Curcumin, from  Curcuma longa  (Turmeric), 

powder 

 A natural phenolic compound. Potent anti-tumor agent having anti-infl ammatory and anti-oxidant properties. 

Induces apoptosis in cancer cells and inhibits phorbol ester-induced protein kinase C (PKC) activity. Reported to 

inhibit production of infl ammatory cytokines by peripheral blood monocytes and alveolar macrophages. Potent 

inhibitor of EGFR tyrosine kinase and IκB kinase. Inhibits inducible nitric oxide synthase (iNOS), cycloxygenase 

and lipoxygenase. Easily penetrates into the cytoplasm of cells, accumulating in membranous structures such as 

plasma membrane, endoplasmic reticulum and nuclear envelope. 

  C1386-5G 

 C1386-10G 

 C1386-50G  
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 Name  Biochemical/Physiological Actions Cat. No.

 Curcumin, ≥94% (curcuminoid content), ≥80% 

(Curcumin) 

 A natural phenolic compound. Potent anti-tumor agent having anti-infl ammatory and anti-oxidant properties. 

Induces apoptosis in cancer cells and inhibits phorbol ester-induced protein kinase C (PKC) activity. Reported to 

inhibit production of infl ammatory cytokines by peripheral blood monocytes and alveolar macrophages. Potent 

inhibitor of EGFR tyrosine kinase and IκB kinase. Inhibits inducible nitric oxide synthase (iNOS), cycloxygenase 

and lipoxygenase. Easily penetrates into the cytoplasm of cells, accumulating in membranous structures such as 

plasma membrane, endoplasmic reticulum and nuclear envelope. 

  C7727-500MG  

  L -Cysteine, ≥98%, BioReagent, from non-animal 

source, suitable for cell culture 

 NMDA glutamatergic receptor agonist.   C7352-10MG 

 C7352-25G 

 C7352-100G 

 C7352-1KG  

 Ferulic acid, 99%  -   128708-5G 

 128708-25G 

 128708-100G  

 [6]-Gingerol, ≥98% (HPLC)  Bioactive compound found in ginger ( Zingiber offi  cinale ) with antioxidant activity,   which functions as an 

anti-infl ammatory and antitumor agent. [6]-Gingerol down regulates proinfl ammatory cytokine release by 

macrophages.   It has been shown to inhibit COX-2 expression by blocking the activation of p38 MAP kinase and 

NF-κB in phorbol ester-stimulated mouse skin.   

  G1046-5MG 

 G1046-10MG  

  L -Glutathione reduced, ≥98.0%  Endogenous antioxidant that plays a major role in reducing reactive oxygen species formed during cellular 

metabolism and the respiratory burst.  Glutathione-S-transferase catalyzes the formation of glutathione 

thioethers with xenobiotics, leukotrienes, and other molecules that have an electrophilic center.  Glutathione 

also forms disulfi de bonds with cysteine residues in proteins.  Via these mechanisms, it can have the paradoxical 

eff ect of reducing the effi  cacy of anti-cancer agents. 

  G4251-10MG 

 G4251-300MG 

 G4251-1G 

 G4251-5G 

 G4251-10G 

 G4251-25G 

 G4251-50G 

 G4251-100G 

 G4251-250G 

 G4251-500G  

 Indole-3-carbinol  Inhibits cancinogenesis at the initiation stage. Has be shown to inhibit carcinogenesis in several animal species, 

but it enhances tumor incidence if administered at a post-initiation stage. Found in cruciferous vegetables. 

  I7256-1G 

 I7256-5G 

 I7256-25G  

 (±)-α-Lipoic acid, synthetic, ≥99% (titration), 

powder 

 Antioxidant and coenzyme needed for the activity of enzyme complexes such as pyruvate dehydrogenase and 

glycine decarboxylase. 

  

  T5625-500MG 

 T5625-1G 

 T5625-5G 

 T5625-25G 

 T5625-50G  

 (±)-α-Lipoic acid, ≥98.0%   62320-5G-F 

 62320-25G-F  

 Magnolol, ≥95% (HPLC), from plant  Bioactive plant component with antifungal,   antibacterial   and antioxidant eff ects.   Magnolol also demonstrates 

anti-infl ammatory activity by interferring with NF-κB signaling.   

  M3445-10MG  

 Resveratrol, >99% (GC)  Resveratrol is a phenolic phytoalexin found in grape skin and other plants.  It has intracellular antioxidant activity 

and activates SIRT1, a NAD + -dependent histone deacetylase involved in mitochondrial biogenesis and the 

enhancement of peroxisome proliferator-γ-activated receptor coactivator-1α (PGC-1α) and FOXO activity. The 

anti-diabetic, neuroprotective and anti-adipogenic actions of resveratrol may be mediated via SIRT1 activation. 

  R5010-100MG 

 R5010-500MG  

 Seleno- L -methionine, ≥98% (TLC), powder  Selenomethionine displays antioxidant activity and has been shown to increase the activity of glutathione 

peroxidase in endothelial cells. 
  S3132-100MG 

 S3132-500MG  

 Se-(Methyl)selenocysteine hydrochloride, 

≥95% (TLC) 

 Se-(Methyl)selenocysteine is a chemopreventive agent that blocks cell cycle progression and proliferation of 

premalignant mammary lesions and induces apoptosis of cancer cell lines in culture. 

  M6680-100MG  

 Sodium selenite, 99%  More potent than selenomethionine in reducing carcinogenesis.   214485-5G 

 214485-100G 

 214485-500G  

  DL -Sulforaphane, ≥90% (HPLC), synthetic, liquid  Selective inducer of phase II detoxifi cation enzymes; anticarcinogenic properties.   S4441-5MG  

 L-Sulforaphane, ≥95% (HPLC), oil  L-Sulforaphane is a potent, selective inducer of phase II detoxifi cation enzymes with anticarcinogenic properties.   S6317-5MG  

 Tanshinone IIA, ~98% (HPLC)  Phenanthrenequinone constituent of Chinese medicinal herb Danshen ( Salvia miltiorrhiza ). Anti-infl ammatory. 

Antioxidant. Cytotoxic against a variety of cell lines, inlcuding human glioma cells. 

  T4952-5MG 

 T4952-25MG  

 (±)-α-Tocopherol, synthetic, ≥96% (HPLC)  Antioxidant; shown to protect cells from oxidative stress.   T3251-5G 

 T3251-25G 

 T3251-100G 

 T3251-500G  

 Verbascoside, ≥99% (HPLC)  Phenylethanoid glycoside.  Antioxidant and antiproliferative.   V4015-5MG  
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   Carotenoids 

Kale (Brassica oleracea) is a predominant source of carotenoids.

 Name  Biochemical/Physiological Actions Cat. No.

 β-Carotene, Type I, synthetic, ≥93% (UV), 

powder 

 The most important of the provitamins A.   C9750-5G 

 C9750-10G 

 C9750-25G  

 β-Carotene, Type II, synthetic, ≥95% (HPLC), 

crystalline 

  C4582-5MG 

 C4582-10MG 

 C4582-25MG  

 Carotene, mixed isomers from carrots, ≥95% 

(HPLC), powder 

 Inhibit radical initiated peroxidation  in vitro    C4646-5MG  

 β-Cryptoxanthin, ~98% (TLC)  Carotenoid pigment with antioxidant functionality.  In vivo  conversion of β-cryptoxanthin to retinol can occur in 

humans.   Inhibits carcinogenic induced urinary bladder cancer in experimental animal models.   

  C6368-1MG  

 Fucoxanthin  Xanthophyll carotenoid pigment extracted from algae. Exhibits anticancer, antioxidant, anti-obesity and anti-

infl ammatory properties. 

  F6932-10MG 

 F6932-50MG  

 Lycopene, ≥90%, from tomato  Antioxidant micronutrient of tomatoes associated with decreased risk for cancer and cardiovascular disease.  

Enhances gap juction communication between cells via upregulation of connexin 43 and reduces proliferation 

of cancer cells in culture.  Inhibits cholesterol synthesis and enhances low-density lipoprotein degradation. 

  L9879-1MG 

 L9879-5MG 

 L9879-10MG  

 Lycopen, Redivivo™, 10% FS, ~10% in corn oil, 

≥95.0% (HPLC) 

 -   36275-5G  

 Retinoic acid, ≥98% (HPLC), powder  Ligand for both the retinoic acid receptor (RAR) and the retinoid X receptor (RXR); primes embryonic stem cells 

to become neurons. 

  R2625-50MG 

 R2625-100MG 

 R2625-500MG 

 R2625-1G 

 R2625-5G  

 Retinol, synthetic, ≥95% (HPLC), crystalline   R7632-25MG 

 R7632-100MG 

 R7632-250MG 

 R7632-500MG 

 R7632-1G  

 Xanthophyll, from marigold  Dietary carotenoid with no vitamin A potency.  Increases macular pigment concentration in the eye and may 

improve visual function. 

  X6250-1MG 

 X6250-5MG  
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Flavonoids 

Blueberries, flowering plants of the genus Vaccinium, contain many flavonoid subclasses.

 Name  Biochemical/Physiological Actions Cat. No.

 Acacetin, ≥97.0% (HPLC)  Flavonoid with anti-peroxidative and anti-infl ammatory properties. Used in traditional Chinese medicine.   00017-25MG 

 00017-100MG  

 Apigenin, ~95% (TLC), from parsley, powder  A plant fl avonoid that has been found to inhibit cell proliferation by arresting the cell cycle at the G 
2
 /M phase. 

Inhibition of growth through cell cycle arrest and induction of apoptosis appear to be related to induction of 

p53. Inhibitory eff ects on tumor promotion may also be due to inhibition of kinase activity and the resulting 

suppression of oncogene expression. It has also been reported to inhibit topoisomerase I catalyzed DNA 

religation and enhance gap junctional intercellular communication. 

  A3145-5MG 

 A3145-25MG 

 A3145-100MG  

 Baicalein, 98%  The fl avonoid component of Nepalese and Sino-Japanese crude drugs.      Baicalein, a major fl avone of  Scutellariae 

baicalensis ,  inhibits the 12-lipoxygenase (12-LOX) pathway of arachidonic acid metabolism, which inhibits 

cancer cell proliferation and induces apoptosis. 

  465119-100MG 

 465119-500MG  

 Biochanin A  Biochanin A is an isofl avone phytoestrogen found in red clover ( Trifolium pratense ) that is a selective agonist 

at ER-β estrogen receptors, and may have chemopreventive effi  cacy against breast cancer.  In line with its low 

activity at ER-α estrogen receptors, it is essentially devoid of uterotrophic activity.  Biochanin A is also a ligand 

for the aryl hydrocarbon receptor (AhR).  It reduces arterial resistance and enhances microcirculation perhaps 

via eff ects on potassium and/or calcium ion channels. 

  D2016-100MG 

 D2016-250MG 

 D2016-1G  

 (−)-Catechin, ≥98% (HPLC), from green tea  -   C0567-5MG  

 (±)-Catechin hydrate  Polyphenolic antioxidant. Used in traditional Chinese medicine.   C1788-500MG 

 C1788-1G 

 C1788-5G  

 (−)-Catechin gallate, ≥98% (HPLC), from green 

tea 

 Antioxidant constituent of green tea.   C0692-1MG 

 C0692-5MG  

 Chrysin, 97%  Potent aromatase inihibitor.     C80105-25G  

 Cyanidin chloride, ≥95% (HPLC)  Anthocyanidin. Pigment found in several varieties of berries. Antioxidant.   79457-1MG-F  

 Cyanin chloride, ≥90% (HPLC)  -   74397-1MG-F  

 Daidzein, ≥98%, synthetic  Daidzein is a phytoestrogen that is suggested to play a role in preventing hormone-induced cancers.   Arrests 

cell cycle at G 
1
  in Swiss 3T3 cells.   

  D7802-25MG 

 D7802-100MG  

 Delphinidin chloride, analytical standard  Anthocyanidin. Antioxidant. Pigment in grapes, cranberries, and pomegranates.   43725-1MG-F 

 43725-10MG-F  

 Diosmin, analytical standard, for drug analysis  -   D3525-5G 

 D3525-25G  

 (−)-Epicatechin, ≥98% (HPLC), from green tea  Antioxidant   E4018-1MG 

 E4018-5MG  

 (−)-Epicatechin gallate, ≥98% (HPLC), from 

green tea 

 Antioxidant   E3893-10MG  

 (−)-Epigallocatechin, ≥95% (HPLC), from green 

tea 

 Antioxidant   E3768-5MG  

 (−)-Epigallocatechin gallate, ≥95%, from green 

tea 

 Antioxidant polyphenol fl avonoid that inhibits telomerase and DNA methyltransferase.  EGCG blocks the 

activation of EGF receptors and HER-2 receptors. 

  E4143-50MG  

 Galangin  -   282200-25MG 

 282200-100MG  

 (−)-Gallocatechin, ≥98% (HPLC)  Possesses free radical scavenging ability.   G6657-1MG 

 G6657-5MG  

 (−)-Gallocatechin gallate, from green tea, ≥98% 

(HPLC) 

 Antioxidant   G6782-5MG  
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 Name  Biochemical/Physiological Actions Cat. No.

 Genistein, from  Glycine max  (soybean), ~98% 

(HPLC) 

 Inhibitor of tyrosine protein kinase; competitive inhibitor of ATP in other protein kinase reactions.  

Antiangiogenic agent, down-regulates the transcription of genes involved in controlling angiogenesis. 

  G6776-5MG 

 G6776-10MG  

 Genistin, from  Glycine max  (soybean), ≥95% 

(HPLC) 

 Inactive analog of genistein; useful as a negative control for genistein and other tyrosine kinase inhibitors.   G0897-1MG 

 G0897-5MG  

 Hesperidin, ≥80%  Flavonoid phytochemical extracted from citrus species.  It is the rhamnoglucoside (rutinoside) of hesperetin.     H5254-25G 

 H5254-100G  

 Kaempferol, ≥90% (HPLC), powder  A fl avonol shown to revert the transformed phenotype of phorbol ester-treated mouse fi broblasts or v-H-ras-

transformed NIH 3T3 cells. Induces signifi cant nuclear DNA degradation concurrent with lipid peroxidation.   

Inhibits topoisomerase I catalyzed DNA religation.   

  K0133-10MG 

 K0133-50MG 

 K0133-100MG 

 K0133-500MG  

 Luteolin, ≥98% (TLC), powder  Flavone derivative; strong antioxidant and radical scavenger. Possible cancer prevention role.   L9283-10MG 

 L9283-50MG  

 Malvidin chloride, ≥95.0% (HPLC)  -   68120-1MG-F  

 Morin hydrate, powder  Morin hydrate is a fl avonoid with antioxidant properties. It has been shown to protect cells against oxygen 

radical damage.    Morin not only scavenges oxyradicals, but also moderately inhibits xanthine oxidase, a free-

radical generating enzyme.    At concentrations of 75-100 micromolar, morin inhibits oxidation of low density 

lipoprotein (LDL) by free radicals or Cu 2+ .    Morin has been reported to inhibit rat brain phospha tidyl inositol-

phos phate kinase activity  in vitro  and  in vivo .   

  M4008-2G 

 M4008-5G 

 M4008-10G  

 Myricetin, ≥96.0% (HPLC)  Strongly inhibits yeast α-glucosidase,   glyoxalase I  in vitro ,   and bovine milk xanthine oxidase.     70050-25MG 

 70050-100MG  

 (±)-Naringenin, ≥95%  -   N5893-1G 

 N5893-5G 

 N5893-25G  

 Naringin, ≥90%, from citrus fruit  -   N1376-25G 

 N1376-100G  

 Nobiletin, ≥98%  Nobiletin suppresses the expression of matrix metalloproteinases 1, 3 and 9, which participate in the break 

down of the extracellular matrix during tumor metastasis.      Nobiletin is also involved in the increased expression 

of tissue inhibitor of matrix metalloproteinase 1 further preventing extracellular matrix degradation during 

tumor invasion.    This biofl avonoid is believed to achieve both of these functions by disrupting the signal 

transduction pathway   of Ras-Raf-MEK.   

  N1538-5MG 

 N1538-10MG  

 Pelargonidin chloride  -   P1659-5MG 

 P1659-10MG  

 Quercitrin hydrate, ≥78%  -   Q3001-10MG 

 Q3001-50MG  

 Rutin hydrate, ≥94% (HPLC), powder  A polyphenolic fl avonoid that acts as an antioxidant and NO scavenger. It can attenuate peroxide production in 

glial cells by acting as a free radical scavenger and protect renal cells from oxidative injury. 

  R5143-50G 

 R5143-100G 

 R5143-500G  

 Silibinin, ≥98% (HPLC)  Principal component of silymarine; fl avonolignan that is chemopreventive against prostate and liver cancer.   S0417-1G 

 S0417-10G  

 Silymarin  Silymarin provides cardioprotective activity against ischemia-reperfusion induced myocardial infarction in rats.   S0292-10G 

 S0292-50G  

 Tangeretin, ≥95% (HPLC)  Tangeretin is a fl avonoid found in the peel of citrus fruits where it most likely provides natural resistance 

to fungi.    Tangeretin has been shown to counteract tumor promoter-induced inhibition of intercellular 

communication   and to inhibit cell proliferation in several cancer lines.     

  T8951-5MG 

 T8951-10MG  

 (±)-Taxifolin hydrate, ≥90% (HPLC)  Flavonoid, antioxidant   T4512-25MG 

 T4512-100MG  
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Isoprenoids/Terpenoids 

Terpenoids/isoprenoids are ubiquitous in plants and occur in most dietary plants, including ginger (Zingiber officinale). 

 Name  Biochemical/Physiological Actions Cat. No.

 Artesunate, from  Artemisia annua   Artesunate is a semisynthetic derivative of artemisinin used to treat malaria.    It has also been shown to eff ective 

against other parasites such as liver fl ukes.    Artesunate also demonstrates cytotoxic action against cancer cell 

lines of diff erent tumor types.   

  A3731-100MG 

 A3731-500MG  

 (−)-Bilobalide from  Ginkgo biloba  leaves, ≥93% 

(HPLC) 

 Bioactive terpenoid found in  Ginkgo biloba .   B9031-10MG 

 B9031-25MG 

 B9031-100MG  

 (±)-Camphor, purum, synthetic, ≥95.0% (GC)  -   21310-50G-F 

 21310-250G-F 

 21310-1KG-F  

 Eucalyptol, 99%  -   C80601-5ML 

 C80601-100ML 

 C80601-500ML  

 Forskolin, from  Coleus forskohlii , ≥98% (HPLC), 

powder 

 Cell-permeable diterpenoid that possesses anti-hypertensive, positive inotropic, and adenylyl cyclase activating  

properties. Many of its biological eff ects are due to its activation of adenylyl cyclase and the resulting increase in 

intracellular cAMP concentration.   Forskolin eff ects calcium currents and inhibits MAP kinase. 

  F6886-10MG 

 F6886-25MG 

 F6886-50MG  

 Ginkgolide A from  Ginkgo biloba  leaves, ≥90% 

(HPLC) 

 -   G4028-50MG  

 Ginkgolide B from  Ginkgo biloba  leaves, ~90% 

(HPLC) 

 -   G6910-10MG 

 G6910-50MG  

 Ginsenoside-Rb 
1
  from  Panax quinquefolium  

(American ginseng) root 

 Triterpene saponin found in ginseng.   G0777-5MG  

 Ginsenoside-Rc from  Panax quinquefolium  

(American ginseng) root 

 Triterpene saponin found in ginseng.   G0902-5MG  

 Ginsenoside-Re from  Panax quinquefolium  

(American ginseng) root 

 Triterpene saponin found in ginseng.   G1027-5MG  

 Hyperforin, ≥85% (HPLC), 0.25 mg/mL in 

methanol, solution 

 Active antidepressant component of St. John's wort.   H5160-250UG  

 Menthol, 99%  -   M2772-5G-A 

 M2772-100G-A 

 M2772-500G-A  

 (−)-α-Neoclovene, purum, ≥95.0% (GC, sum of 

enantiomers) 

 -   72078-1G  

 Oleanolic acid, ≥97%  -   O5504-100MG 

 O5504-500MG  

 Parthenolide, ≥90%  Anti-infl ammatory agent that inhibits NF-κB activation.   P0667-5MG 

 P0667-25MG  

 Saikosaponin A from  Bupleurum falcatnum   Saikosaponin A, a triterpenoid glycoside, induces apoptotic mechansims in human breast cancer cell lines.  

Saikosaponin A also displays an inhibitory activity against allergic asthma. 

  S8946-1MG 

 S8946-5MG  

 Saikosaponin C from  Bupleurum falcatnum   Unlike other saikosaponins, Saikosaponin C does not show evidence of inhibiting cell growth.  Saikosaponin C, 

instead has been reported to induce cell growth and migration. 

  S9196-1MG 

 S9196-5MG  

 Saikosaponin D from  Bupleurum falcatnum   Saikosaponin D inhibits cell growth of human cancer cells by inducing apoptosis and blocking cell cycle 

progression in the G1 phase.  Saikosaponin D was found to stimulate corticotropin-releasing factor (CRF) gene 

expression and CRF release. 

  S9321-1MG 

 S9321-5MG  
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 Name  Biochemical/Physiological Actions Cat. No.

 Saikosaponin B2 from  Bupleurum falcatnum   Saikosaponin B2 induces apoptosis in cultured melanoma cell lines through down regulation of PKC activity.   S9071-1MG 

 S9071-5MG  

 Squalene, ≥98%, liquid  Biosynthetic precursor to all steroids.  Cytoprotective to normal cells exposed to carcinogens and antitumor 

agents. 

  S3626-10ML 

 S3626-100ML 

 S3626-500ML 

 S3626-1L  

 Ursolic acid, ≥90%  -   U6753-100MG 

 U6753-500MG  

    Vitamins 

Young plants of spring barley (Hordeum vulgare) are a signicant source of vitamins C and E.

  Vitamin A & Derivatives 

 Name  Structure Cat. No.

 β-Carotene, Type I, synthetic, ≥93% (UV), 

powder 

 

CH3

CH3

H3C

H3C

CH3

CH3 CH3CH3

CH3 CH3

 

  C9750-5G 

 C9750-10G 

 C9750-25G  

 β-Carotene, Type II, synthetic, ≥95% (HPLC), 

crystalline 

 

CH3

CH3

H3C

H3C

CH3

CH3 CH3CH3

CH3 CH3

 

  C4582-5MG 

 C4582-10MG 

 C4582-25MG  

 β-Carotene, purum, ≥97.0% (UV) 

 

CH3

CH3

H3C

H3C

CH3

CH3 CH3CH3

CH3 CH3

 

  22040-1G-F 

 22040-5G-F 

 22040-25G-F  

 β-Cryptoxanthin, ~98% (TLC)  -   C6368-1MG  

 all trans-Retinal, powder, ≥98% 

 

CH3

CH3

CH3

CH3 CH3 O

H

 

  R2500-25MG 

 R2500-100MG 

 R2500-500MG 

 R2500-1G  

 9- cis -Retinal 

 

CH3

CH3

CH3

H3C
H

CH3 O

 

  R5754-25MG 

 R5754-100MG  

 Retinoic acid, ≥98% (HPLC), powder 

 

O

OH

CH3CH3

CH3

CH3

CH3

 

  R2625-50MG 

 R2625-100MG 

 R2625-500MG 

 R2625-1G 

 R2625-5G  

 9- cis -Retinoic acid, ≥98% (HPLC) 

 OH

OCH3

H3C

CH3

H3C

H3C

 

  R4643-1MG  
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 Name  Structure Cat. No.

 13- cis -Retinoic acid, ≥98% (HPLC) 

 

H
CH3 CH3

CH3 O OH

H3C CH3

 

  R3255-100MG 

 R3255-250MG 

 R3255-500MG  

 Retinol, synthetic, ≥95% (HPLC), crystalline 

 

OH

CH3 CH3 CH3

CH3

CH3

 

  R7632-25MG 

 R7632-100MG 

 R7632-250MG 

 R7632-500MG 

 R7632-1G  

 Retinol, BioXtra, ≥99.0% (HPLC), activity: 

~3100 units/mg 

 

OH

CH3 CH3 CH3

CH3

CH3

 

  95144-250MG 

 95144-1G  

 Retinyl acetate, synthetic, crystalline solid or 

supercooled liquid 

 

CH3 CH3

CH3

CH3 CH3

O C
O

CH3

 

  R4632-1G 

 R4632-5G 

 R4632-25G 

 R4632-100G  

 Retinyl palmitate, Type IV, activity: 

~1,800,000 USP units/g, oil 

 

O

CH3

CH3H3C CH3 CH3

OH3C(H2C)14  

  R3375-1G 

 R3375-5G 

 R3375-100G  

 Retinyl palmitate, potency: 1,600,000-

1,800,000 USP units per g 

 

O

CH3

CH3H3C CH3 CH3

OH3C(H2C)14  

  R1512-5G 

 R1512-25G  

   Vitamin B & Derivatives 

 Name  Structure Cat. No.

 Biotin, ≥99% (TLC), lyophilized powder 

 
S

NHHN
HH

O

OH

O  

  B4501-100MG 

 B4501-500MG 

 B4501-1G 

 B4501-5G 

 B4501-10G 

 B4501-25G  

  L -Carnitine hydrochloride, synthetic, ≥98% 

 

OHNH3C
CH3

CH3

OH O

Cl

 

  C0283-10MG 

 C0283-1G 

 C0283-5G 

 C0283-25G 

 C0283-100G  

  L -Carnitine hydrochloride, ≥97%, from equine 

muscle 

 

OHNH3C
CH3

CH3

OH O

Cl

 

  C7518-10MG 

 C7518-25MG 

 C7518-100MG 

 C7518-500MG  

 Dicyanocobinamide, ≥93% 
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CH3
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  C3021-10MG 

 C3021-50MG  

 Folic acid, ≥97% 

 
O

OHHO

O
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O

N
H
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H

N
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O

NH2
 

  F7876-1G 

 F7876-10G 

 F7876-25G 

 F7876-100G  
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 Name  Structure Cat. No.

 Hydroxocobalamin acetate 
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  H8017-250MG 

 H8017-1G  

 Methylcobalamin 
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O
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  M9756-25MG 

 M9756-100MG 

 M9756-250MG 

 M9756-1G  

 Nicotinamide, ≥98% (TLC), powder 

 N

NH2

O

 

  N3376-100G 

 N3376-500G 

 N3376-1KG  

 Nicotinic acid, ≥98% 

 N

OH

O

 

  N4126-5G 

 N4126-100G 

 N4126-500G 

 N4126-1KG  

  D -Panthenol, ≥98% (perchloric acid titration), 

≥98% (TLC) 

 O

H
N

OH

H3C CH3

HO OH

 

  P2375-10G  

  D -Pantothenic acid hemicalcium salt, ≥98% 

(TLC) 

 

HO
N
H

O

OO

OH

CH3H3C

2

Ca2+

 

  P2250-5G 

 P2250-25G 

 P2250-100G 

 P2250-500G  

 Pyridoxal hydrochloride, ≥99% (HPLC) 

 N

HO

H3C

OH

O H • HCl

 

  P9130-500MG 

 P9130-1G 

 P9130-5G 

 P9130-25G 

 P9130-100G  

 Pyridoxal 5'-phosphate hydrate, ≥98%, 

crystalline 

 N CH3

OH
OPHO

O

OH

O H

 

  P9255-1G 

 P9255-5G 

 P9255-25G  

 Pyridoxine, ≥98% 

 N CH3

OH

OH

HO

 

  P5669-5G 

 P5669-25G  

 Pyridoxine hydrochloride, ≥98% (HPLC) 

 N

HO

OH

OH

H3C • HCl  

  P9755-25G 

 P9755-100G  

 (−)-Ribofl avin, ≥98% 

 

N

N

N

NH

O

O

H3C

H3C

HO

HO

OH
OH  

  R4500-5G 

 R4500-25G 

 R4500-100G 

 R4500-500G 

 R4500-1KG  
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 Name  Structure Cat. No.

 Thiamine hydrochloride, reagent grade, ≥99% 

(TLC) 

 

N

N

NH2

H3C S

N
CH3

OH

Cl

• HCl

 

  T4625-5G 

 T4625-10G 

 T4625-25G 

 T4625-100G 

 T4625-250G 

 T4625-1KG  

 Vitamin B 
12

 , ≥98.5% 

 

N

N N

N

CH3

CH3

H3C

HN
O NH2O

Co

CH3

CH3
CH3

CN

OH2N

O

H2N H3C

CH3

NH2

O

O NH2

H

N

N

H3C

H3C

OH

O O

OH

P

O

O
O

H3C

O
H2N

 

  V2876-100MG 

 V2876-250MG 

 V2876-500MG 

 V2876-1G 

 V2876-5G 

 V2876-25G  

   
Vitamin C & Derivatives 
 Name  Structure Cat. No.

  L -Ascorbic acid, reagent grade, crystalline, 

~325 mesh 

 
O

OHHO

O

H

HO
OH  

  A7506-25G 

 A7506-100G 

 A7506-500G 

 A7506-1KG 

 A7506-5KG  

 6-O-Palmitoyl- L -ascorbic acid, BioXtra, ≥99.0% 

(RT) 

 
O

OHHO

O O
OH

O

CH2(CH2)13CH3

 

  76183-25G 

 76183-100G  

 2-Phospho- L -ascorbic acid trisodium salt, 

≥95.0% (HPLC) 

 

O

P
O-O

-O O-

O

O

HO

Na+

Na+ Na+

HO

 

  49752-10G 

 49752-100G  

 (+)-Sodium L  -ascorbate, crystalline, ≥98% 

 

O

ONaHO

O

OH

OH

 

  A7631-25G 

 A7631-100G 

 A7631-500G 

 A7631-1KG  

 (+)-Sodium L  -ascorbate, BioXtra, ≥99.0% (NT) 

 

O

ONaHO

O

OH

OH

 

  11140-50G 

 11140-250G 

 11140-1KG  

   Vitamin D & Derivatives 
 Name  Structure Cat. No.

 Cholecalciferol, ≥98% (HPLC) 

 

H3C
H3C CH3

CH3

H

H

H
H

CH2

HO
H  

  C9756-1G 

 C9756-5G  

 7-Dehydrocholesterol, ≥98.0% (HPLC) 

 

H3C

H3C
H3C CH3

CH3

HO
H H

H

 

  30800-5G-F  
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 Name  Structure Cat. No.

 1α,25-Dihydroxyvitamin D 
3
 , ≥99% (HPLC) 

 

CH2

OH

H3C

OH

HO

H3C

CH3

H3C

H

 

  D1530-10UG 

 D1530-.1MG  

 1α,25-Dihydroxyvitamin D 
3
 , ≥97.0% (HPLC) 

 

CH2

OH

H3C

OH

HO

H3C

CH3

H3C

H

 

  17936-100UG-F 

 17936-1MG-F  

 1α,25-Dihydroxyvitamin D 
2
 , ≥97.0% (HPLC, sum 

of vitamin and previtamin) 

 

CH2

H3C

OH

HO

H3C

CH3

H3C

H

CH3

OH  

  17944-1MG-F  

 (24R)-24,25-Dihydroxyvitamin D 
3
 , ≥99.0% 

(HPLC) 

 

CH2

H3C

OH

HO

H3C

CH3

H3C

H

OH

 

  17943-100UG 

 17943-1MG  

 Ergocalciferol, activity: 40,000,000 USP units/g 

 

CH2

H

CH3

H

HO

CH3

CH3

CH3

CH3

 

  E5750-1G 

 E5750-5G 

 E5750-25G  

 Ergosterol, ≥95.0% (HPLC) 

 

H3C

H3C

HO

H3C
CH3

H3C

CH3

HH

H

 

  45480-10G-F 

 45480-50G-F  

 25-Hydroxycholecalciferol, ≥98% (HPLC) 

 

CH2

H3C

OH

HO

H3C

CH3

H3C

H

 

  H4014-1MG  

 1α-Hydroxyvitamin D 
3
 , ≥97.0% (HPLC) 

 

CH3

CH3H
CH3

H

H3C

CH2

OHHO  

  17946-1MG  

 25-Hydroxyvitamin D 
2
 , ≥98.0% (HPLC) 

 

CH2

H3C

OH

HO

H3C

CH3

H3C

H

CH3

 

  17937-1MG  
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 Name  Structure Cat. No.

 25-Hydroxyvitamin D 
3
  monohydrate, ≥99.0% 

(HPLC) 

 

CH2

H3C

OH

HO

H3C

CH3

H3C

H

 

  17938-1MG  

   Vitamin E & Derivatives 
 Name  Structure Cat. No.

 α-Tocopherol, ≥95.5% 

 

O

OH

CH3

CH3

CH3

CH3
H3C

CH3 CH3 CH3

 

  258024-5G 

 258024-100G 

 258024-500G  

 (+)-α-Tocopherol, from vegetable oil, Type V, 

activity: ~1000 IU/g 

 

O CH3

CH3CH3
CH3 CH3

CH3

HO

H3C
CH3  

  T3634-10G 

 T3634-25G 

 T3634-100G  

 (±)-α-Tocopherol, synthetic, ≥96% (HPLC) 

 

O

OH

CH3

CH3

CH3

CH3
H3C

CH3 CH3 CH3

 

  T3251-5G 

 T3251-25G 

 T3251-100G 

 T3251-500G  

 (+)-γ-Tocopherol, ≥96% (HPLC) 

 

O OH

H3C CH3

H3C

H3C

H3C
H3C

H3C
 

  T1782-5MG 

 T1782-25MG 

 T1782-100MG  

 (+)-δ-Tocopherol, ≥90% 

 CH3

O

HO

CH3

CH3 CH3 CH3

CH3

 

  T2028-25G 

 T2028-100G  

  DL -α-Tocopherol acetate, ≥96% (HPLC) 

 

O

CH3

OH3C

O

H3C
CH3

CH3

CH3

CH3CH3 CH3
 

  T3376-5G 

 T3376-25G 

 T3376-100G  

 (+)-α-Tocopherol acetate, oil or semi-solid, 

activity: ~1360 IU/g, semisynthetic 

 

O

CH3

O

H3C
CH3

CH3
CH3

CH3H3C

O

CH3 CH3

 

  T3001-10G 

 T3001-25G 

 T3001-100G  

 (±)-α-Tocopherol phosphate disodium salt  -   T2020-250MG 

 T2020-1G  

  D -α-Tocopherol polyethylene glycol 1000 

succinate 

 

O

CH3
CH3 CH3

CH3

CH3

CH3

O

H3C
CH3

O
O

O
O

H
n

 

  57668-5G 

 57668-25G  

   
Vitamin K & Derivatives 

 Name  Structure Cat. No.

 Menadione, crystalline 

 

CH3

O

O  

  M5625-25G 

 M5625-100G  

 Vitamin K 
1
 , viscous liquid 

 
CH3

O

O

CH3

CH3 CH3 CH3 CH3

 

  V3501-1G 

 V3501-5G 

 V3501-10G  
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 Name  Structure Cat. No.

 Vitamin K 
1
 , BioXtra, ≥99.0% (HPLC, sum of 

isomers), mixtur of isomers 

 
CH3

O

O

CH3

CH3 CH3 CH3 CH3

 

  95271-250MG 

 95271-1G  

 Vitamin K 
2
  

 

O

O
CH3

CH3

CH3CH3CH3CH3

 

  V9378-250MG 

 V9378-1G  

    Omega-3 Fatty Acids 

 Flaxseed (Linum usitatissimum ) has a high content of omega-3 fatty acids. 

 Name    Cat. No.

  cis -4,7,10,13,16,19-Docosahexaenoic acid, ≥98% 

 H3C OH

O

 

  D2534-25MG 

 D2534-100MG 

 D2534-1G  

  cis -4,7,10,13,16,19-Docosahexaenoic acid 

sodium salt, ≥95%, waxy solid 

 -   D8768-5MG 

 D8768-25MG  

  cis -4,7,10,13,16,19-Docosahexaenoic acid ethyl 

ester, ≥97% 

 -   D2410-1G  

  cis -4,7,10,13,16,19-Docosahexaenoic acid 

methyl ester, ≥98% 

 

OCH3

O

CH3  

  D2659-10MG 

 D2659-50MG 

 D2659-100MG 

 D2659-1G  

  cis -5,8,11,14,17-Eicosapentaenoic acid, ≥99% 

 

O

OH

H3C

 

  E2011-10MG 

 E2011-25MG 

 E2011-50MG 

 E2011-100MG  

  cis -5,8,11,14,17-Eicosapentaenoic acid sodium 

salt, ≥99% (capillary GC), waxy solid 

 

COOH

 

  E6627-5MG 

 E6627-10MG 

 E6627-25MG  

 Linolenic acid, ≥99% 

 
H3C

CH2(CH2)5CH2 OH

O

 

  L2376-500MG 

 L2376-5G 

 L2376-10G  

 Methyl all- cis -5,8,11,14,17-eicosapentaenoate, 

≥97% (capillary GC) 

 

O

OCH3

H3C

 

  E2012-1MG 

 E2012-5MG 

 E2012-10MG 

 E2012-50MG 

 E2012-100MG  
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