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INTRODUCTION

Micro-organisms growing on suitable culture media contain preformed enzymes active against a variety of substrates.  The detection of those enzymes can be used in the identification of the organisms; some organisms can be quickly recognized on the basis of very few tests, while others require more careful scrutiny. The presence of the enzymes can be detected through the use of KEY RAPID SUBSTRATES. KEY SCIENTIFIC PRODUCTS  pioneered the concept of rapid substrate testing in diagnostic bacteriology over 27 years ago. In the interim the method has become generally accepted and is widely used in research, teaching and clinical  diagnosis.  The KEY system employs a variety of methods with emphasis on buffered single substrate tablets. Reactions occur rapidly, often within a few minutes.  The results are precise, accurate and easily read.  The tests used in studying the biochemical characteristics of bacteria have been prepared in forms, which allow them to be stored over long periods, and immediately converted to the active testing material by the addition of water. (In the case of some of the reagents, other solvents may be used).  Each product contains one or  more chemical compounds which may be attacked by the enzymes of the bacterial cell..  In some instances the products contain the indicator to tell whether a reaction has taken place; in others, the indicator must be added at the end of the incubation period.  The concentration of microorganisms and substrate in a small volume and the elimination of interfering substances often present in nutrient growth media combine to bring about reactions which are rapid and clear-cut, with results being apparent within a few hours, and often within minutes after inoculation. No other systems offer this degree of flexibility combined with speed, precision, and economy.  

NOTE:  All tests require fresh 24-hour growth on appropriate plate or slant.  Actual current product inserts may vary from this record.
ALN  K9145B

PRINCIPLE: 

ALN detects the enzyme L-alanyl-L-alanyl aminopeptidase in bacterial cells.  It is useful to rapidly separate Fusobacterium species (negative) from most Bacteroides species (positive). (See LIMITATIONS for B. ureolyticus.)

Hydrolysis of L-alanyl-L-alanyl ßeta Naphthylamide releases pure naphthylamide, which is red after adding PEP (cinnamaldehyde) reagent.

MSDS: 

Only trained individuals should use ALN Discs. Unbound naphthylamide in considered hazardous: the disc contains the bound form and unbound naphthylamide is present only in a positive test.  Do not handle the used test. Discard in a manner appropriate for biohazardous materials.  

PEP reagent is a 0.1% solution of p-dimethylamino- cinnamaldehyde in weak hydrochloric acid.  Hydrochloric acid can cause irritation or burns. In case of contact, flush with water.  PEP reagent will stain skin and clothing.

STORAGE:   

Store discs at 0-8 degrees C.  Do not use beyond the expiration date.

MATERIALS REQUIRED:

Key ALN discs are in packs of 25 discs with PEP reagent provided.  The tests require fresh growth on media appropriate for the specimen.  A sterile loop or stick for harvesting, a slide,  and distilled water are required but not provided.

PROCEDURE 

The ALN disc is for invitro diagnostic use only.  Observe aseptic techniques when working with clinical specimens and microbiological cultures. The discs should be white to cream colored.  If discs have changed colors do not use them.  For fresh cultures less than 48 hours old. 

1. Place a disc onto a clean slide and moisten slightly.

2. Using a sterile stick or loop, smear the disc with a visible paste of the suspected isolate. False negatives may result from insufficient inoculum.  

3. Incubate at room temperature for 5 minutes. 

4. Add 1 drop of PEP reagent and wait 2 minutes to observe color.

INTERPRETATION: 

After adding reagent, a positive test will be a deep red to deep purple while a negative test will be colorless, yellow, or bluegreen: the bluegreen color indicates a negative ALN and positive indole. 

QUALITY CONTROL:   

Each lot of discs should be tested with organisms of known reactivity prior to use. Suggested organisms are B. fragilis ATCC 25285 and Fusobacterium nucleatum ATCC 10953.  

LIMITATIONS: 

B. ureolyticus, which is ALN negative, can be differentiated from Fusobacterium by its negative reaction to spot indole and PYR.  

Capnocytophaga species are ALN positive and can cause confusion with anaerobic gram negative bacilli.  The colonial morphology,  ability to grow at 35C in 5% carbon dioxide, and PRO reaction are helpful in eliminating these organisms.

PYR, spot indole, and PRO are all available from KEY Scientific. Published tables are available which list tests useful for definitive identification of this group of organisms. 

It should be emphasized that this test is only one of a battery of tests for identifying anaerobic gram-negative bacilli. Further biochemical characterization may be necessary for specific identification. 
AMIDES AND ORGANIC SALTS

PRINCIPLE/DISCUSSION:

The alkalization of amides and organic salts can be   a tool to identify non-fermentative bacilli when other tests are inconclusive.  Key Scientific offers tablets for 5 amides and 2 salts.  

ACTIVE INGREDIENTS: 

Each tablet contains 2 mg. of the respective salt or amide except the Niacinamide tablet, which contains 5 mg. 

MATERIAL SAFETY DATA: 

This product does not contain any materials known at this time to be hazardous.

STORAGE:   

Store tightly covered and with desiccant in a dry place at room temperature. 

MATERIALS REQUIRED: 

Each substrate is sold separately in bottles of 50 tablets:

K010 Acetamide  

K030 Allantoin  

K090 Asparagine  

K210 Formate  

K300 Glutamine   

K460 Niacinamide  

K630 Tartrate

Amide and Organic Salt Tablets require fresh 18-24 hour growth on media appropriate for the specimen. The following items are required but not provided: Stoppered test tubes, Boiling water bath, Sterile distilled water, pipette or inoculating loop 

PROCEDURE: 

(1)Place one tablet and 1 ml of distilled water in a stoppered or capped tube. 

(2)Boil in a boiling water bath for 10 minutes to kill any vegetative cells, which might be present. 

(3)Cool.  With a sterile pipette, inoculate with 2 drops of a heavy bacterial suspension made by mixing a sufficient number of colonies to equal Mcfarland 5, in  1.5-2.0 mls of sterile distilled water. This should be sufficient to inoculate all 7 tubes.  If you are only testing with one or two substrates, you may simply inoculate the media with a loopful of growth. 

(4)Incubate at 37C for 4-6 days, observing daily for a color change. 

INTERPRETATION: 

A color change from yellow to purple is a positive result, indicating that the amide or salt has been alkalinized. 

QUALITY CONTROL: 

Tablets should be tested with known positive and negative organisms.  Dispose of used materials in a manner appropriate for biohazardous materials. 

BETA LACTAMASE POSITIVE CONTROL DISCS  K112

KEY Beta-Lactamase Positive Control Discs are impregnated with purified beta-lactamase in a stable form.  When added to any Beta-lactamase test, the disc produces an immediate positive reaction eliminating the need to maintain positive control cultures.  Each disc contains penicillinase obtained from bacterial cultures.  Add 1 positive control disc to any beta-lactamase test in lieu of a positive control organism. Interpret the reaction according to the directions provided by the  manufacturer of the beta-lactamase  test being used. 

BUTYRATE DISCS

K9131B

DISCUSSION:

Branhamella catarrhalis, once thought to be non-pathogenic, is now considered a possible agent in respiratory infections. Because this organism can be found at the same sites as pathogenic Neisseria spp. and shares some physiological and biochemical characteristics,  it is important to have a screening test for differentiation of Branhamella catarrhalis(1,2).  Used in conjunction with other tests, K9131 Butyrate discs achieve this by demonstrating the enzymatic hydrolysis of bromo-chloro-indolyl butyrate, which creates a blue reaction.  Neisseria spp. do not hydrolyze this substrate and will remain colorless. 

QUALITY CONTROL: 

Butyrate discs should be tested with known positive and negative organisms as outlined in the Manual  for Clinical  Microbiology.   All finished tests should be discarded in a manner appropriate for biohazardous materials. 

STORAGE: 

Store tightly closed bottle at 0-8C in the dark.

MATERIALS REQUIRED: 

Butyrate discs are provided bulk packed, 50 discs per container.  The test requires fresh 24-hour growth on chocolate, blood agar, or other appropriate culture media. Also required but not provided: Loop or stick for harvesting colonies, pipettes, glass slides or tubes, and distilled water, neutral pH.

INSTRUCTIONS FOR USE: 

1.  Place 1 disc onto a slide or into a tube.  Moisten slightly with distilled water.  Excessive water weakens results.  

2.  Smear with a visible paste then incubate at room temperature for at least 5 minutes.

3. The development of a blue color indicates Branhamella catarrhalis. A negative test will be colorless. 

LIMITATIONS:

This is only part of the overall identification scheme for identification.  Further tests are necessary for confirmation.  Many strains of Moraxella as well as some other organisms are also butyrate esterase positive while most Neisseria spp. are negative.

CANDIDA SCREEN-K9142

Candida albicans produces enzymes that hydrolyze specific substrates. The hydrolysis of the substrates will produce end products that are visible after addition of reagents.  Candida screen, by combining two  non-interfering substrates (o-nitrophenyl- N-acetyl-ß-d Galactosaminide, and Proline naphthylamide), allows presumptive identification of C. albicans in 90 minutes. 

STORAGE    

Store all materials in the refrigerator between uses.  It is not necessary to bring discs or reagents to room temperature before use.

MATERIALS REQUIRED:

K9142 Discs are sold 25 discs per bottle with  reagents provided. Usage requires a pure 24-hour culture on appropriate media.  The following items are also required but not provided:

Loops for harvesting colonies 

Distilled water, neutral pH

test tubes

PROCEDURE:

1) Place disc into test tube. Add 5 drops of distilled water, neutral pH. 

2) Inoculate to at least a Mcfarland 3 with colonies harvested from a pure culture.    

3) Incubate for 90 minutes at 35c. 

INTERPRETATION: 

1) After 90 minutes, add 1 drop of Reagent 1 and observe for the immediate development of a bright yellow color. A bright yellow color is positive, indicating that the organism has hydrolized the O-nitrophenol- N-Acetyl-ß-d-galactosaminide.

2) Next, perform the second test by adding 1 drop of Reagent 2 to the test and observing for rapid development of color.  A positive test will turn red or deep pink. Orange or yellow is negative.  A positive test indicates that the organism has hydrolyzed the Proline Naphthylamide. Do not allow the tests to stand after addition of reagent, as false positives may develop with passage of time.

3) If both tests are positive, you may make a presumptive identification of Candida albicans.  Other yeasts will be negative for either or both of the tests.  

LIMITATIONS:

Candida screen is part of an overall program for identification of yeasts, and only provides a high probability for presumptive separation of C. albicans from other yeasts. There are rare instances where another yeast (specifically Candida parapsilosis) may be positive for both tests. Less than 1% of tests reported in current literature demonstrate this conflict. For specific identification, additional testing is required. Mixed cultures may produce unreliable results, as may cultures less than 18-24 hours or more than 72 hours old.

QUALITY CONTROL:

For quality control, Key Scientific Products recommends using Candida albicans, ATCC 60193 and Candida krusei ATCC 6258.

CARBOHYDRATE FERMENTATION

PRINCIPLE/DISCUSSION:

Rapid Fermentation Tablets are used in identifying fermentative bacteria through their ability to ferment carbohydrates and related compounds. Fermentation of the related carbohydrate creates acid changing the phenol red indicator to yellow. The long shelf life offered in this system makes it easy to do supplemental testing without the high costs normally associated with rare sugars in tube form. These tablets are designed for use with coliform bacteria only.

ACTIVE INGREDIENTS:

Each tablet contains the respective carbohydrate in a final concentration of 20 mg. per tablet and other inert chemicals: Dipotassium phosphate, Phenol Red, Hyamine, and Sodium Chloride. None of the ingredients are known to be hazardous.

STORAGE:

Store tablets with desiccant at room temperature up to 80o F.

MATERIALS REQUIRED: 

Each carbohydrate is sold separately in bottles of 50 tablets.  The complete list of available carbohydrates is given in  the QUALITY CONTROL section. Rapid Fermentation tests require fresh 24-hour growth on culture media. Consult the Manual of Clinical Microbiology for recommended media for the specimen.  The tests may be done from any media if sufficient colonies are available.  The following items are required but not provided:

Small test tubes (e.g. 12 X 75)

Inoculating loop

Sterile pipette

Distilled water, pH 7.0-7.2

PROCEDURE:  

For the correct carbohydrate selection, consult the Manual of Clinical Microbiology.  Follow instructions for single or multiple tests as shown below. 

SINGLE TEST METHOD - 

Harvest enough colonies of the organism to create a heavy bacterial suspension in 1.5- 2.0 ml of distilled water and add the tablet.  Add oil overlay if desired. Incubate at 37oC. 

MULTIPLE TEST METHOD -

Label and set up the desired number of empty tubes in a rack.  Add 1.5 to 2.0 ml of distilled water (neutral pH) and the appropriate tablet to each tube.  Prepare a heavy suspension into 1.0-2.0 ml. of distilled water from an agar slant or plate containing a pure culture of the organism being tested. This is enough to inoculate 9-12 tubes and still yield rapid results.  The suspension may be used for up to 4 days if stored at 4oC. Inoculate the prepared tubes by adding 2-3 drops of this suspension with a sterile pipette. Add oil overlay if desired. Incubate at 37oC.   

INTERPRETATION OF RESULTS

The tube should be observed for color change from red to yellow, indicating acid production. Fermentation may be apparent in 30 minutes and usually is complete within 6 hours.  It is best to hold tubes for 48 hours before discarding negative tests. Gas production is shown by the appearance of bubbles near the bottom of the tube.

KEY Fermentation tablets should be tested prior to use with organisms that produce known reactions.  Suggestions are listed on the chart. The Manual of Clinical Microbiology should be consulted for detailed reactions and identification charts.  Finished tests should be discarded in a manner conforming to accepted laboratory procedures for biohazardous materials.  KEY Fermentation Tablets are for INVITRO DIAGNOSTIC USE ONLY. 

WEE-TABS

K1020 Adonitol        K1070 Arabinose 

K1120 Cellobiose     K1150 Dextrose  

K1180 Dulcitol         K1240 Galactose  

K1330 Inositol         K1360 Lactose  

K1410 Maltose        K1435 Mannose  

K1430 Mannitol     K1440 Melibiose


K1540 Raffinose    K1550 Rhamnose 

K1570 Salicin         K1600 Sorbitol


K1610 Sucrose      K1640 Trehalose   

K1680 XyLose    
CARBOHYDRATE OXIDATION TABLETS

DISCUSSION:

Carbohydrate Oxidation Test Tablets are used in identifying nonfermentative bacteria through their ability to utilize different carbohydrates in the presence of oxygen. This process uses oxygen as the final electron acceptor and causes a color change in the pH indicator.  Key Fermentative tablets are not suitable for oxidation tests because of bacteriostatic compounds included in the formula.  Since these are absent in the oxidation tablets,  the substrate is heated to kill vegetative cells and contains a small amount of crystal violet to inhibit growth of resistant spores.

MATERIAL SAFETY:

Each tablet contains 20 mg. per tablet of the specific carbohydrate in an inert base of tabletting ingredients, none of which are hazardous.  In case of accidental ingestion of the raw tablets, no action is required. 

STORAGE: 

Store tablets at room temperature tightly capped and with desiccant .

MATERIALS REQUIRED:

Each carbohydrate is sold separately in bottles of 50 tablets.  The complete carbohydrate list is given in the chart at the end. All tests require fresh 24-hour  growth on culture media. Consult the Manual of Clinical Microbiology for recommended media for the specimen. In addition to the tablets, the following items are required but not provided:

Small glass test tubes with air permeable stoppers (e.g. 12 X 75), Inoculating loop, Sterile pipette, Sterile Distilled water, pH 7.0-7.2, Boiling water bath

PROCEDURE:  

(1)Add each tablet to 1 ml. of distilled water in a small test tube and heat in a boiling water bath for 10 minutes.  Cool before using.  The dry tablets in the tube may be microwaved on high for 10-15 minutes to achieve the same result.

NOTE: This step is crucial, as results may not be accurate if the procedure is not followed.

(2) For multiple carbohydrate tests, inoculate with a heavy bacterial suspension made in 1-2 ml of sterile distilled water.  Transfer 1-2 drops of this suspension to each tube with a sterile pipette. For a single test inoculate the tube with a loopful of the organism being tested without making a suspension.

(3)Stopper the tubes and incubate at 37C for 24 hours. Note: The stoppers should permit gaseous exchange.  e.g.- cotton plugs.

INTERPRETATION OF RESULTS

After 24 hours,  observe the tube for color change from red to yellow,  indicating acid production.  In the absence of oxidation, the red color remains or intensifies.  Negative tests should be kept for 4 days.  Slight color changes may occasionally be observed within the first 24 hours, but these are not related to the oxidation process and will disappear within 48 hours if there is no oxidation.  

QUALITY CONTROL:

Each lot of KEY Carbohydrate Oxidation tablets should be tested prior to use with organisms that produce known reactions.  Some reactions are listed on the right.  Consult a microbiology manual for a more complete list.  Finished tests should be discarded in a manner  appropriate for biohazardous materials.  KEY Carbohydrate Oxidation Tablets are for INVITRO DIAGNOSTIC USE ONLY.

C.E.A.L * TEST K1202

DISCUSSION:

Although they are not phylogenetically related Erysipelothrix, Arcanobacterium, and bacteria belonging to the genus Listeria are physiologically  very similar to Corynebacterium and are frequently misidentified as such. Traditional methods of separating these organisms can take 24 to 48 hours and the rare media required makes the cost high.  These organisms have been shown to have the ability to produce enzymes which hydrolyze various  chromogenic and fluorogenic substrates (1).  The detection of these enzymes is possible in a much shorter time frame allowing rapid separation of the organisms. One CEAL tablet contains 3 tests to separate these organisms to their correct genus in a  single tube: p-nitrophenol ß-d-mannopyranoside,   4  MU ß-d-fucopyranoside, and proline ß-naphthylamide.  All Listeria spp. produce the enzyme mannosidase while the only Corynebacterium  to do so is Corynebacterium aquaticum. (Listeria spp. can be further separated from this organism by BANA (trypsin)* which is sold separately.) The demonstration of this enzyme activity is readily visible by a color change to yellow when the ortho-nitrophenol has been liberated.  The hydrolysis of 4  MU-ß-d-fucopyranoside releases fluorescent blue methyumbelliferone which is visible under a long-wave UV light (Wood's Lamp). Corynebacterium spp. do not fluoresce while both Arcanobacterium and Erysipelothrix do. These two species are separated by proline ß-naphthylamide. The hydrolysis of proline by Arcanobacterium spp. releases free ß-naphthylamine thus differentiating it from Erysipelothrix spp. which will not hydrolize this substrate.  The hydrolysis is detected and shown by a color change to red after adding PEP reagent.

MATERIALS REQUIRED: 

C.E.A.L. tablets are sold 20 tubes per pack with PEP reagent provided.  The tests require fresh 24-hour growth on culture media.  Consult the  Manual of Clinical  Microbiology for recommended media for the specimen.   The following items are required but not provided:

Distilled water, pH 7.0 to 7.2            

Inoculating loop.

Wood's Lamp (KS1699  $40.00)  

SETUP:

A.) Label the tube then add 5 drops of water.  

B.) Inoculate heavily to achieve a turbidity of at least #3 McFarland then incubate uncovered for 4 hours at 37o C.

INTERPRETATION:

Use the flow chart for identification.

(1)  The appearance of a bright yellow color at any time during  the 4 hours is a positive mannosidase  test.  No change at 4 hours is negative.  

(2)  Hold the tube under a Wood's lamp to observe for blue fluorescence in a positive test. No fluorescence is negative.

(3) After the first two reactions are recorded, add 3 drops of PEP reagent and reincubate 15 minutes. Any shade of pink or red is positive. Yellow is considered negative.  Weak positives can be verified by observing under a Wood’s lamp for a bright red/orange fluorescence.

CHYMOTRYPSIN  (SEE TRYPSIN)

SWAB-IT CLOSTRIDIUM SCREEN                     
DISCUSSION/PRINCIPLE:

Clostridium perfringens is the most common of the Clostridia to be isolated from human specimens.  It is encountered in a variety of settings, from simple wound contamination to brain abcesses and necrotyzing infection.  Key Clostridium screen consists of four tests which can provide a presumptive identification of Clostridium perfringens, as well as Clostridium difficile, within 2 hours.  

Clostridia  produce enzymes which hydrolyze various chromogenic substrates.  When these substrates are bound to another base, the hydrolysis will produce a color reaction, some apparent immediately and others by the use of special equipment or the addition of color developers.  ThIs screen makes use of these principles and, by combining non-interferring substrates, produce four chromogenic reactions in one product,  reducing the cost per test.

1. The primary tests are nitro-phenol bound substrates.  These are ONPG and Alkaline Phosphatase.  Organisms containing the necessary enzymes hydrolyze these substrates, releasing the yellow nitro-phenol which is visible without addition of any reagent.  

2. The second tests are aminopeptidase tests.  These are PYR and Proline.   Organisms containing the enzymes necessary  for hydrolysis of the applicable arylamide release free beta-naphthylamide which is detected by the addition of aminopeptidase (PEP) reagent. 

MATERIALS REQUIRED:

Each screen is 2 swabs, sold 25 tests per pack with reagent included.  The white handle swab is ONPG/PYR.  The blue handle swab is PO4/PRO. Usage requires 24-48 hour growth. Differential or selective media may be used.  The following items are also required but not provided:

Distilled water, neutral pH

Test tubes

PROCEDURE:

     Caution:  This test is intended for use with organisms which are anaerobic Gram positive spore forming rods.  Testing any other type of organism may lead to erroneous conclusions.

1) Add 3- 5 drops of distilled water to a test  tube.

2) Using the test swab, pick up several well isolated colonies, enough to make a visible paste on the swab.

3) Place the swab into the tube, mashing and mixing to allow the bacterial paste to be emulsified well into the water.

4) Incubate aerobically at 37c for 2 hours.

INTERPRETATION: 

(Read and interpret in the exact sequence listed)

1) Nitro-phenol tests: Observe for a yellow color indicating a positive test.  Colorless is negative.

2) Aminopeptidase: After recording both nitro-phenol tests, perform the aminopeptidase tests by adding 1 drop of PEP reagent directly to the swab or 2 drops to the tube, and re-incubate for 10-15 minutes.   Red, or purple is positive.  Green, turquoise, or yellow is negative.

3)  If the Proline test is positive, the organism is presumptively Clostridium difficile.  If the other 3 test are positive and the Proline is negative, the organism is presumptively Clostridium perfringens.   

QUALITY CONTROL:

Each kit should be tested with known positive and negative organisms.  KEY suggests  Clostridium perfringens ATCC 13124 as positive for ONPG, Alkaline phosphatase  and PYR; and negative for Proline.  Clostridium difficile ATCC 9689 may be used as positive for Proline and negative for the other 3 tests.  All used tests should be discarded in a manner appropriate for bio-hazardous material.

REFERENCES:(1) Manual of Clinical Microbiology, Seventh Edition, 1999, Clostridium, page 654.

(2) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993, Glucosidase tests, page 152.

 (3) Fedorko, Daniel P. And Esther C. Williams.  Use of Cycloserine-Cefoxitin-Fructose Agar and L-Proline Amiinopeptidase in the Rapid Identification of Clostridium difficile. Journal of Clinical Microbiology, 1997. Pp 1258-1259.

COAGULASE TEST K125

DISCUSSION

The ability to coagulate human or rabbit blood plasma is considered to be the single most reliable indication of pathogenicity among Staphylococcus strains.  The presence of the enzyme coagulase binds plasma fibrinogen, causing the plasma to clot.

Two methods are available for detecting coagulation:  the slide test, which depends upon cell-bound coagulase (sometimes referred to as "clumping factor") and the tube test, which is brought about by free coagulase liberated from the bacterial cells into the surrounding medium.  The two coagulases are antigenically distinct, but approximately 99% of S. aureus strains produce both forms.  When properly controlled, the speed and accuracy of the slide test make it the method of choice: however, a negative reaction should be confirmed through the use of the tube method since occasional strains fail to produce the bound coagulase. (1) 

Place 1 drop of distilled water on a glass microscope slide and prepare a heavy suspension of the organism being tested.  Add 1 KEY Coagulase Disc and rub the disc about in the suspension, using the tip of a wire loop.  At once add a second drop of distilled water and mix again.   Coagulase negative organism will remain evenly suspended. Macroscopic clumping will occur within 30 seconds in a positive test; do not observe beyond 1 minute as drying may give a misleading appearance of granularity.

DECARBOXYLASE AND DIHYDROLASE TESTS       

PRINCIPLE: 

Decarboxylases attack specific amino acids and, by removing carboxyl groups, convert the amino acids to aliphatic amines forming CO2 as a second  product.  The decarboxylation of lysine and ornithine, resulting in the formation of cadaverine and putrescine respectively, and the production of ammonia by arginine dihydrolase create an alkaline pH shift which changes the color of the indicator present in the strip or tablet. The  tablets contain the respective amino acids in a mixture of salts correctly buffered for each test and a pH indicator which changes color as the reaction progresses.   

All tests require fresh 24-hour growth on culture media. Consult the Manual of  Clinical Microbiology for recommended media for the specimen. Each substrate is sold separately..   

K080 Arginine tablets - 50 each

K1080 ADH WEE-TABS - 28 each

K380 Lysine tablets - 50 each  

K1380 LDC WEE-TABS - 28 each

K500 Ornithine tablets - 50 each

K1500 ODC WEE-TABS

K475 Ninhydrin in DMSO - 4.0 ml.  

To perform the tests,  a  heavy suspension of the organism is made in distilled water in a small tube and the tablet is added. Use 0.5 ml  water with WEE-TAB and 1.0 ml water with the  regular tablets..  The tube is then incubated at 37oC.  

INTERPRETATION:  

ARGININE-Arginine frequently reacts within 30 minutes with a positive red reaction from the phenol red indicator.   Tests should be held 6 to 12 hours to verify negative. Ninhydrin is not used to confirm the arginine reaction.  

LYSINE / ORNITHINE  TABLETS-Observe the lysine test at intervals up 24 hours. The bromcresol purple indicator in the lysine turns blue in a positive test. Ornithine has a phenol red indicator which turns pink.  No change in color indicates a  negative test. Positive reactions at 24 hours should be confirmed. (see NINHYDRIN procedure) 

WEE-TABS: WEE-TABS should be observed for 4 hours. The development of red color indicates a positive ODC or ADH test. If the test is negative, a yellow color will develop due to the acidification of the dextrose present in the medium. The Lysine WEE-TABS will develop the characteristic blue color if positive.  

Any of the tests may be incubated for up to 24 hours if desired. If the test is still yellow at 24 hours, the results are negative and no confirmation is required.  If the lysine or ornithine test has changed,  the Ninhydrin procedure MUST be done to confirm a true positive result. Some organisms (such as non-fermentors) produce an alkaline reaction from deamination of the amino acid causing the appearance of a positive decarboxylase reaction.  The decarboxylation should be verified through the use of the ninhydrin reaction.   While the amino acids are soluble in water, the amines are readily extracted into chloroform.  If a solution of ninhydrin in chloroform is added to an aqueous solution of cadaverine or putrescine in a strongly alkaline medium, the amines move into the chloroform.  This is indicated by the appearance of  a deep violet color.

NINHYDRIN PROCEDURE: 

1)   Prepare the diluted  Ninhydrin Reagent by adding 0.4 ml. (2 droppers) of NINHYDRIN solution (K475) to 25 ml chloroform. The diluted reagent has the same expiration date as the original solution. 

2)   Add one drop of KOH  followed by diluted Ninhydrin  reagent in direct proportion to the test;  1 ml of reagent  is used with the regular tablet, 0.5 ml with the strip test or WEE-TAB.  Allow the tube to stand without shaking for 10-15 minutes. Development of a purple color in the lower chloroform layer is a positive test.   Disregard the color  that develops on the upper aqueous phase upon addition of the 40% KOH solution. 

EXPECTED REACTIONS:

DROPIT REAGENTS

K980100 - CATALASE 15%
 

K980170 - KOVACS REAGENT

K980190 - FERRIC CHLORIDE

K980195 - FERRIC SULFATE

K980265- BENEDICTS REAGENT

K980480T - NITRATE A

K980481- NITRATE B

K980650- KOH 10%

K980651- KOH 3%

K980652 - KOH 40%

K980660 - VP A REAGENT

K980670 - VP B REAGENT

K982311 - HIPPURATE REAGENT

K982375 -SPOT INDOLE (PEP)

Convenient size DROPIT reagents contain 3 mls of the reagent and are sold mix or match, 5 bottle minimum.  Larger size bottles (10 or 30 ml) are available as well.  Call for  catalog numbers.

 DUAL-TEST NITROPHENOL AND AMINOPEPTIDASE SWAB-ITS
Some bacteria produce enzymes which hydrolyze various chromogenic substrates.  When these substrates are bound to another base, the hydrolysis will produce a color reaction, some apparent immediately and others by the use of special equipment or the addition of color developers.  The dual test swabs make use of these principles and, by combining non-interfering substrates, produce two chromogenic reactions in one product  and reduce the cost per test.

1. The primary tests are nitrophenol bound substrates.  Organisms containing the necessary enzymes hydrolyze these substrates, releasing the yellow nitrophenol which is visible without addition of any reagent.  The nitrophenol test will be the one listed first in the product name.

2. The last tests are aminopeptidase tests.  Organisms containing the enzymes necessary for hydrolysis of the applicable arylamide release free beta-naphthylamide which is detected by the addition of aminopeptidase reagent. These will be listed last on the labels.

Each tablet is consists of approximately 0.5 mgs. each of the applicable substrates with inert fillers and tabletting compounds. For the chemical associated with the abbreviation and setup procedures, refer to NAPHTHYLAMIDE  SWAB-ITS.

 (Read and interpret in the exact sequence listed)

1) Nitrophenol tests: Observe for a yellow color indicating a positive test.  Colorless is negative.

2) Aminopeptidase: Perform the aminopeptidase test by adding 2 drops of PEP reagent directly to the tube.  Reaction develops within 1 minute. Ambiguous results of the aminopeptidase may be intensified by vortexing a few seconds after addition of the reagent.  Red, blue, or purple is positive.  Green, turquoise, or yellow is negative. 

E. COLI SCREEN (see MOT)

ESC/PYR SWAB 

DISCUSSION :

ESC: A positive esculin is apparent by hydrolysis of p-nitrophenol-ß-D-glucopyranoside which releases yellow para-nitrophenol.  PYR: Enzymatic hydrolysis of L-pyroglutamic acid ß-naphthylamide (PYR) releases free-ß naphthylamine which is detected and shown by the color change after adding PEP reagent. The swabs contain approximately 0.05 mg. each of L-pyroglutamic acid ß-naphthylamide and p-nitrophenol-ß-D-glucopyranoside. The tests require fresh 24-hour growth on media not available from KEY. Consult a suitable manual for recommended media for the specimen.  The following  items are required but not provided:

Small test tube

ESC/PYR swabs are sold ready-to-use, 50 swabs per pack.  

INSTRUCTIONS:

If using differential media it is best to use the direct test method. (see INTERPRETATION NOTES for comments).

 (1) Add 3-5 drops the rehydration fluid to a small test tube.

(2) Using the swab, inoculate heavily with a loopful of organism from a fresh pure 24-hour culture plate or slant. Mix with the swsab until the organism is in suspension. 

3) Incubate aerobically,  uncovered, at 37C for 2 hours.  Leave the swab in the tube.
4) After incubation, observe for yellow color indicating positive esculin reaction.  After recording reaction, add 2 drops of PEP reagent. Incubate 15 more minutes for PYR color development. Positive PYR tests will be red while negative tests are yellow to a very light peach color (or green. See INTERPRETATION NOTES). If reaction is peach colored, vortex to confirm negative. (SEE TIPS)

 INTERPRETATION NOTES / TIPS

Esculin:  A yellow color at any time during the incubation period indicates a positive esculin reaction.

PYR: The appearance of a dark pink to red color is positive. Indole reactions of organisms grown on any media containing tryptophane (e.g. blood agar) may interfere but will still produce predictable reactions. From such media, positive PYR reactions will range from dark pink or red (PYR+/indol-) to very dark blue or purple (PYR+/indole+). Green or turquoise (indole+), and yellow (indol-) are both PYR negative. 

Vortexing or shaking the test vigorously will enhance color development of the PYR.  A denser suspension will also produce brighter and faster reactions for both tests. 

STORAGE:  

Store tightly covered with desiccant in a dry place at room temperature. Rehydration fluid and  PEP reagent should be refrigerated.

QUALITY CONTROL:

Each lot of swabs should be tested with known positive and negative organisms.  Some suggested strains are listed. Dispose of all used material in a manner appropriate for biohazardous material.   
E. faecalis ATCC29212  .   ESC +, PYR +              
S. agalactiae ATCC13813, ESC - , PYR -
(Positive PYR and Indole may be shown by testing with Citrobacter diversus)

REFERENCES                  

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, Enterobacteriaceae

(2) Kilian, M and Bulow, P. 1976. Rapid Diagnosis of Enterobacteriacae, Acta path. microbio. Scan, Sect B, 84:245-251

(3) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993,Glucosidase tests, page 152.    up to 1 minute.

FLUO-CARD MILLERI

PRINCIPLE / DISCUSSION: 

The “Streptococcus milleri group,” long recognized as more virulent than other viridans streptococci and often associated with abscess formation, has gone through numerous name changes and taxonomic challenges.  Recently, however, they have been recognized as a legitimate taxonomic group of three species that appear to be associated with distinctive clinical syndromes (2). They share several phenotypic characteristics that differentiate them from other streptococci; all Lancefield group F streptococci are “S. milleri group,” but the converse is not true (4). Members of the group may possess Lancefield group antigens other than F.  “S. milleri” can exhibit any type of hemolysis on blood agar.  A distinctive caramel-like odor may be observed in some isolates, which serves as a preliminary clue to their identity. All viridans streptococcal isolates from sterile body sites and those associated with abscesses, pneumonia, and other serious disease should be identified.  Fluo-Milleri substrates are designed to differentiate the three Streptococcus milleri group species based on the enzymes produced by each (1,3,5).  The last three substrates are all 4-methylumbelliferyl (4-MU) fluorogenic compounds.  Enzymes produced by the organisms attack and degrade the target substrate bound to 4-MU, which releases blue fluorescent 4-methylumbelliferone.The first circle is 7-amido-4-methylcoumarin which also fluoresces blue when released. This blue fluorescence can be observed under a hand-held long-wave-length UV lamp (i.e. Wood’s Lamp).  Colonies must be identified as belonging to the “S. milleri group” before they can be tested.  The following minimal characteristics are necessary to assign an isolate to this group: Gram positive cocci (may be elongated) in  pairs and chains; Catalase negative; Voges-Proskauer positive; Arginine positive; Sorbitol negative and PYR negative.

MATERIALS REQUIRED:

FLUO-CARDMilleri test is provided in sets of 10 trays. FLUO-CARD Milleri requires fresh 24 hour growth of the organism on appropriate agar media, usually a nutrient agar base with blood or other comparable enrichment additive.  A loop or stick for harvesting the organisms and distilled water, pH 7.0 to 7.2 are needed but not provided.

LIMITATIONS / COMMENTS:   

Only viridans streptococci of the “milleri group” should be tested using this system.  Other organisms may yield positive results in any of the test wells. Occasionally other colors of fluorescence occur. These are not reactions due to the respective enzyme activity and should be disregarded, except in the case of circle one.  If in doubt, hold the product label under the Wood’s lamp as a color guide. 

STORAGE:  

Store in freezer in original packaging. It is not necessary to thaw before use.

PROCEDURE: 

1)  Put 2 drops of water in each circle.

(2)  Smear 5-10 isolated colonies (a visible paste) of the test organism on each circle using a fresh loop or stick for each circle. 

(3)  Incubate covered or uncovered for 15-20 minutes at 37c. 

(4)  After incubation, observe for fluorescence by holding the tray under a Wood’s Lamp.

INTERPRETATION:

The appearance of an intense blue fluorescence where the organism was smeared is a positive result (note: test #2 is not as bright as 3 and 4). Negatives in well 1 will fluoresce purple.  Interpret well 1 first.  If well 1 fluoresces blue, the organism is not Milleri group Streptococci since they are negative for PYR.  This will invalidate the test.  If well 1 is negative, proceed with identification, following the flow chart or the reaction chart at the end of this insert. When following the flow chart, stop at the first positive circle. The identification is printed directly below the (+).  Disregard any subsequent positive circles or other color fluorescence.  
QUALITY CONTROL:     
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Dispose of all used material in a manner appropriate for bacterial contamination.  We recommend testing each lot.  Some suggested strains are listed on the chart.  

REFERENCES:

(1)  Whiley, R.A., K. Fraser, J. M. Hardie, and K. Beighton. 1990. Phenotypic differentiation of Streptococcus  intermedius, Streptococcus constellatus and Streptococcus anginosus strains within the “Streptococcus milleri” group.  J. Clin. Microbiol. 28:1497-1501.

(2)  Whiley, R.A., D. Beighton, T.G. Winstanley, et al. 1992. Streptococcus  intermedius, Streptococcus constellatus and Streptococcus anginosus (the “Streptococcus milleri” group): association with different body sites and clinical infections. J. Clin. Microbiol. 30:243--244. 

(3)   Beighton, D., and R. Whiley.  1990.  Sialidase activity of the “Streptococcus milleri group” and other viridans group streptococci.  J. Clin. Microbiol. 28: 1431-1433. 

(4)  Ruoff,  K. and M. J. Ferraro. 1986.  Presumptive identification of “Streptococcus milleri” in 5 h.  J. Clin. Microbiol. 24:495-497.

(5)  Flynn, Cynthia E. and Ruoff, Kathryn L.. 1995. Identification of “Streptococcus milleri” Group isolates to the Species Level with a Commercially Available Rapid Test System. J. Clin. Micro Vol 33:10.

 FLUORESCENT TEST DISCS (4MU)

PRINCIPLE / DISCUSSION: 

When a substrate is bound to 4-MU, the degradation by the enzyme releases a blue fluorescent end product (4-methylumbelliferone). This blue fluorescence can be observed under a hand-held long-wave-length UV lamp (i.e. Wood’s Lamp).  The 4 MU tests have been used  many years in the clinical and industrial labs as screens for various organisms. Key manufactures several 4mu bound substrates for rapid screening.

STORAGE:  

Discs are light sensitive.  Store in dark and tightly covered at 0-8 C.

MATERIALS REQUIRED:

Discs are provided 50 per container.  Usage requires a pure 24-48 hour culture of the organism on a non-fluorescing media such as blood agar or TSA.  A loop or stick for harvesting the organisms, a slide, and distilled water, pH 7.0 to 7.2 are needed but not provided.  

PROCEDURE: 

1) Place a disc onto a slide and moisten slightly.  

(2) Smear a paste of the test organism onto the moistened paper. 

(3) Incubate in the dark for 2-5 minutes. Observe fluorescence under a long wave UV (360nm or greater).

INTERPRETATION:

The appearance of an intense blue/white fluorescence where the organism was smeared is a positive result.  Negative tests have no fluorescence or may fluoresce a different color.  Look only for the blue/white fluorescence.

QUALITY CONTROL:     

Each lot of discs should be checked with organisms of known reactivity.  The chart shows some recommendations.

LIMITATIONS:

MacConkey, EMB, or similar media contain substances which can flouresce and make reading the test difficult. Use only a non-fluorescing type medium. 

K9230  Beta fucosidase

K9275  Beta glucosidase

K9270  Alpha glucosidase

K9280  MUG (Beta glucuronidase)

REFERENCES:

1) Journal of Clinical Microbiology, Sept.,1986, p.368-371, "Comparison of ß-Glucuronidase-Based Substrate Systems for Identification of Escherichia coli.", Stephen C. Edberg, and Christine M. Kontnick.

2) Manual of Clinical Microbiology, Fifth Edition, Chapter 28, "Staphylococcus".

3) Bailey and Scott's Diagnostic Microbiology, Seventh Edition, Chapter 27 "Enterobacteriaceae".

4) Journal of Clinical Microbiology, June 1992, p.1402-1406, "Fluorogenic Substrates for Differentiation of Gram-Negative Non fermentative and Oxidase-Positive Fermentative Bacteria", Peter Kampfer, Isolde Kulies, and Wolfgang Dott.

5) Standard Methods for the Examination of Water and Wastewater 17th Edition, APHA . AWWA . WPCF. Denver, CO.

GELATIN STRIPS K250

DISCUSSION:

The production of enzymes that enable some organisms to hydrolyze certain substrates can be a valuable tool in identification. The enzyme gelatinase, which liquifies gelatin, is one of these. Only a few members of Enterobacteraciae, primarily Serratia sp., Proteus mirabilis, Proteus vulgaris, and some Enterobacter species produce this enzyme.  Salmonella and Shigella are negative with the exception of Sal. arizona.  The gelatin test may also be used in the I.D. of organisms other than Enterobacteraciae, specifically in differentiating the Pseudomonas species or anaerobes.  Key Gelatin Strips indicate production of gelatinase by the visibility of the blue color of the base material when the gelatin has been liquefied from a strip incubated in a heavy suspension of the organism being tested. 

MATERIAL SAFETY:

KEY Gelatin strips contain an emulsion of gelatin bonded to an acetate base. These strips are chemically inert and contain no hazardous or toxic material. No action or treatment is required on contact or ingestion. The acetate base is combustible and should not be used around an open flame.

MATERIALS REQUIRED:

Key  Gelatin Strips are sold in bottles of 50.  Usage requires preliminary growth on media appropriate for the specimen.  Consult a reference manual such as the  Manual of Clinical Microbiology for appropriate media.   The following items are required but not provided: small test tubes (e.g. 10 x 75), loop for harvesting colonies, and distilled water.

STORAGE

Store tightly covered in a cool, dry place

INSTRUCTIONS:

1)  In a small test tube, make a heavy suspension of the organism  to be tested in 0.5 to 1 ml. of distilled water. 

2) Drop 1 gelatin strip in the test tube. Alternately, if you already have a pure culture in broth, you may drop the gelatin strip directly into that tube (e.g. TSB).

3)  Incubate at 37 degrees for up to 48 hours.  Some liquefaction may be seen as quickly as 30-60 minutes, appearing first as a blue ring on the surface of the liquid.

INTERPRETATION:

A positive result is the visibility of the blue base material anytime during the 48 hours.

QUALITY CONTROL

A gelatinase positive organism should be tested along with each test group. Discard used tests in a manner conforming to accepted laboratory procedures for biohazardous materials.

FREQUENTLY ENCOUNTERED GELATINASE POSITIVE BACILLI

Fermenters:

Proteus vulgaris                 91%

Proteus mirabilis               90%

Proteus myxofaciens        100%

Serratia marsescens          90%

Serratia liquifaciens          90%

Serratia odorifera             95%

Nonfermenters:

Pseudomonas stutzeri        100%

Pseudomonas flourescens  90%

Pseudomonas cepacia      90%

REFERENCES

1)Bailey and Scott's Diagnostic Microbiology, 8th Edition, Chapter 27.

(2)Manual of Clinical Microbiology, 5th Edition, Chapters 40 & 41.

(3)Nonfermentative  Gram  Negative   Bacilli,   a  syllabus  for  detection  and identification, by M.J. Pickett.

966kb

GLYCOSIDASE WEE-TABS

PRINCIPLE/DISCUSSION:

Some bacteria produce enzymes that hydrolyze various chromogenic substrates. When bound to nitrophenol,  the hydrolysis of the colorless aryl-substituted glycoside or phospoester releases the o or  p nitrophenol with its yellow color.  Because the organism produces these enzymes during the growth process and the presence of the enzymes can be detected rapidly, more substrates can be used in a wide variety of applications that would normally require special growth conditions.

ACTIVE INGREDIENTS 

The tablets contain approximately 0.05 mg. of one or more of the  following substrates (see catalog #) in a Sodium Chloride and Dicalcium phosphate base:

NAG: p-Nitrophenol-N-acetyl a-d-glucosaminide

aARA:o-Nitrophenol-a-d-arabinopyranoside

aFUC: p-Nitrophenol-a-l-fucopyranoside  

ßFUC: p-Nitrophenol-ß-d-fucopyranoside

aGAL: o-Nitrophenol-a-d-galactopyranoside 

ONPG: o-Nitrophenol-ß-d-galactopyranoside

aGLU: p-Nitrophenol-a-d-glucopyranoside

ßGLU: p-Nitrophenol-ß-d-glucopyranoside 

aMAN: o-Nitrophenol-a-d-mannopyranoside

PO4: p-Nitrophenol phosphate (alkaline phosphatase)

ßXYL: o-Nitrophenol-ß-d-xylopyranoside

MATERIAL SAFETY DATA:

None of the nitrophenol substrates are known at this time to be hazardous.  Spills of uninoculated product may be wiped up with paper towels and discarded with normal trash. Handle all inoculated tubes in a manner appropriate for biohazardous organisms. 

MATERIAL REQUIRED:

All tests require fresh 24-48 hour growth on media not available from KEY. Consult a suitable manual for recommended media  for the specimen.  The following items are required but not provided:

Inoculating loop

Distilled water, pH 7.0-7.2

Pipettes

Each product is sold ready-to-use, 28 tubes per box. The catalog numbers of the tablets are listed in the QUALITY CONTROL section. 

TEST SETUP 

(1) For direct inoculation, add 3-5 drops of distilled water to the test tube. If testing anaerobes, setup either aerobic or anaerobically as desired.  

(2) Inoculate heavily with a loopful of organism from a fresh pure 24-hour culture plate or slant. Mix with the loop until the organism is in suspension. Be sure not to pick up any of the culture media with the organism as this can affect the test. 

A "loopful" is to fill the eye of a 1 ul loop so that you cannot see through it. Fewer organisms may be used but will take longer to develop.

If doing multiple tests of the same organism, make a suspension equal to a #3-#5 McFarland in 1-2 ml. of distilled water.  Add 3-5 drops of this suspension to the test tube containing the tablet. The suspension will remain reactive for up to 3 days. 

3) Incubate all tests aerobically,  uncovered, at 37C for 2 hours.  Incubating an additional hour will produce brighter reactions and single tests may also be incubated up to 28 hours without false positives.

TIPS:

Naphthylamide tests (ADD-A-TEST) may be added to any glycosidase tablet for simultaneous testing.  If using an ADD-A-TEST tablet, read the nitrophenol test first, then add the reagent for the second test. 

INTERPRETATION OF RESULTS

Except for PO4 (ALKALINE PHOSPHATASE), no change at 2 hours is negative. The appearance of a bright yellow color at any time during the 2 hours is a positive test. PO4 has a pale yellow negative and orange/yellow positive. 

STORAGE:  

Store tightly covered with desiccant in a dry place at room temperature. Ready-to-use tests must be stored in the original jar with desiccant. PO4 tablets should be kept refrigerated or frozen.

QUALITY CONTROL:

Each lot of tablets should be tested with known positive and negative organisms.  Some suggested strains are listed. Dispose of all used material in a manner appropriate for biohazardous material.  

Organism codes

ARN  Arcanobacterium spp.

BFR  Bacteroides fragilis     

BUR  Bacteroides ureolyticus

COR  Corynebacterium spp.

ECO  Escherichia coli 

KPN  Klebsiella pneumoniae

PRO  Prevotella oris 

PRD  Prevotella denticola

STI   Streptococcus intermedius 

STC  Streptococcus constellatus

GLYCOSIDASE:    POS      NEG

K1045 PO4

BFR
BUR

K1046 Aara

PRO
PRD

K1235 aFUC

BFR
BUR

K1270 aGLU

BFR
BUR

K1230 ßFUC

STI
STC

K1275 ßGLU

BFR
BUR

K1490 ONPG
BFR
BUR

K1442 aMAN

ARN
COR


K1463 NAG

BFR
BUR

K1692 ßXYL

ECO
KPN

REFERENCES                  

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, Enterobacteriaceae

(2) Kilian, M and Bulow, P. 1976. Rapid Diagnosis of Enterobacteriacae, Acta path. microbio. Scan, Sect B, 84:245-251

(3) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993,Glucosidase tests, page 152.    9608K

GLUCONATE K260

PRINCIPLE/DISCUSSION:

Key Gluconate Test Tablets are an aid in identifying the fluorescent group of pseudomonads, especially in the absence of pigment production.  These organisms (P. aeruginosa, P. fluorescens, and P. putida) are able to oxidize gluconate to keto-gluconate, which will test positive for reducing sugars while gluconate in the original form will not.  Key Benedict's Reagent will produce a color change in the presence of keto-gluconate when added to the test and heated.

ACTIVE INGREDIENTS:

Each tablet contains 20 mg. of sodium gluconate.

STORAGE:  

Store tightly covered in a dry place at room temperature.

MATERIALS REQUIRED:

Gluconate tablets are provided 50 tablets. Gluconate tablets require fresh  24-hour growth on media appropriate for the specimen.  Consult a clinical microbiology manual for suggestions. The following items are required but not provided: 

small test tubes (e.g. 12 x 75)

Inoculating Loop

Distilled water, pH 7.0-7.2

Key Benedict's Reagent (cat.# K265, sold separately)

PROCEDURE:

(1)Add one gluconate tablet to 1 ml. of distilled water in a small test tube.

(2)Inoculate heavily and incubate for 18-24 hours at 37C.

(3)After incubation, add 2-3 drops of Benedict's reagent.

(4)Heat gently to boiling, and observe for color change.

INTERPRETATION OF RESULTS:

Development of a yellow to green color is a positive test, indicating that the gluconate has been oxidized.  

LIMITATIONS:

An occasional strain may require longer incubation; in the absence of other criteria leading to positive identification a gluconate test incubated for 48 hours may be helpful.

QUALITY CONTROL:

Known positive  and negative organisms should be tested with each bottle.  Dispose of all used material in a manner appropriate for biohazardous material.  

REFERENCES:

(1)Canadian Journal of Microbiology, Volume 16, 1970, "Characterization of saccharolytic nonfermentative bacteria associated with man" by M.J. Pickett and M.M. Pedersen.

GRAM REACTION (APNA) K915

APNA Discs are used in confirming the gram staining reaction of  Gram-negative and Gram-positive aerobic and facultatively anaerobic bacteria.  The presence of cell wall aminopeptidase is detected by the hydrolysis of L-alanine-p-nitroanilide indicating a gram-negative reaction.(1)

MATERIAL SAFETY DATA: 

APNA discs contain L-alanine-p-nitroanilide in Tris buffer. This ingredient in its' pure state may be hazardous if inhaled, ingested or absorbed through the skin. The amount used in the disc does not present a hazard when used as directed.

QUALITY CONTROL:   

The APNA  disc is for  invitro diagnostic  use  only.  Observe aseptic techniques when working with clinical specimens and microbiological cultures.  Discard used tests in a manner appropriate for  biohazardous materials. Each lot of APNA discs should be tested prior to use with known Gram reaction organisms. Suggested organisms are: 

Gram-positive -Staphylococcus aureus 25923

Gram-negative -Escherichia coli  25922

MATERIALS REQUIRED: 

Key APNA discs are provided in packs of 15 or 30 discs.  The tests require fresh growth on  media appropriate for the specimen.  A sterile loop or swab for harvesting, distilled water (neutral pH) and small test tubes are required but not provided.

STORAGE:   

Store tightly sealed  at  2-8C with desiccant  provided. 

PROCEDURE 

The discs should be white to cream colored.  If discs have changed colors do not use them.  For best results use fresh cultures less than 48 hours old. 

1.   Place 2-3 drops of distilled water into a small test tube. 

2.   Add  sufficient  organisms being examined  to produce a milky suspension. 

3.  Add 1 APNA disc to the suspension and incubate at 37C for  5 - 20 minutes. 

INTERPRETATION OF RESULTS: 

The development of a  yellow color is a positive  test, confirming  the organism is gram-negative.   No color change  indicates a negative  test and the organism is gram-positive.   Optional:  Add 1 drop of spot indole reagent (K2375 sold separately) to confirm reaction:  blue/purple=positive, red or yellow=negative.

LIMITATIONS: 

APNA discs will not give predictable reactions for some  gram-positive cocci,  microaerophilic, or anaerobic organisms. Tests done on yellow pigmented colonies may appear positive immediately, but this is the pigmentation and should not be recorded as positive. In this case, the  test  should  be  observed for a deepening  of the  yellow reaction to indicate positive and/or the results should be confirmed with reagent.

REFERENCES:

1.   Carlone,  G.M., M.J. Valdez, and M.J.  Pickett.   Method  for  Distinguishing Gram-positive from  Gram- negative   Bacteria.    J.   Clinical Microbiology.  16:1157-1159 

2.   Lennette,  E.H., A. Balows, W.J. Haulser,  and J.P. Truant (EDS) 1980. Manual of Clinical  Microbiology, 3rd edition.  American Society for Microbiology.    966kb

HIPPURATE,  K310, K1310

DISCUSSION: 

Key Hippurate tablets are used to test for sodium hippurate hydrolysis. Glycine, an end product of hippurate hydrolysis, reacts with ninhydrin to produce a dark blue color.  This is valuable when testing Streptococci and Gardnerella.  Most Group B streptoccoci will hydrolyze hippurate. Although some Group D enterococci also hydrolyze hippurate, they attack esculin and are rarely beta hemolytic. 

MSDS: 

Each tablet contains 4 mg. of sodium hippurate and inert fillers that are  not known at this time to be hazardous. Ninhydrin reagent contains 50 mg. of ninhydrin in 0.4 ml. of solution with Dimethyl sulfoxide (DMSO). DMSO is harmful if inhaled, ingested, or absorbed through the skin, and may cause allergic reactions. In case of contact, flush eyes and skin with large amounts of water and remove any contaminated clothing. DMSO reacts violently with a large number of chemicals.  Never add this reagent to anything except as recommended. 

MATERIALS REQUIRED:

Hippurate tablets require fresh 24-hour growth on media appropriate for the specimen.  Consult a clinical microbiology manual for recommendations.  The following items are required but not provided: 

small test tubes (e.g. 12 x 75) (provided with K1310) 

Inoculating Loop 

Distilled water, pH 7.0-7.2 

Concentrated Ninhydrin solution (Cat. # K475) 

NINHYDRIN REAGENT: 

Ninhydrin reagent K475 is sold separately. Prepare the Ninhydrin reagent by adding 0.4 ml. of the solution to 5 ml. of isopropyl alcohol.  The diluted reagent has the same expiration date as the concentrate.  Ninhydrin will stains hands and clothing so handle appropriately.

STORAGE:     

Store tightly covered in a dry place at room temperature.

PROCEDURE:  

(1)Place 0.4 ml. of distilled water in a small test tube. 

(2)Inoculate heavily with 8-10 isolated colonies, mixing well. The suspension should be milky and opaque.  Avoid picking up agar with the loop. 

(3)Add one Key Hippurate Tablet and incubate for at least 6 hours at 37oC.

(4) After incubation, add 0.2 ml. of the diluted ninhydrin reagent and reincubate for 10 minutes.  Observe for color change.

INTERPRETATION: 

The appearance of an intense blue to blue/black color is a positive test.  A faint color should be disregarded.  If results are inconclusive, the test must be repeated with a longer incubation period.  Reincubation of the already completed test will not give a more conclusive result.

QUALITY CONTROL:

Known positive (Group B strep) and negative (Hippurate negative Enterococcus) organisms should be run with each test group.  Dispose of all used material in a manner appropriate for biohazardous material.  

REFERENCES: 

(1) Manual of Clinical Microbiology, 5th Edition, Chapter 122, "Reagents and Stains" and Chapter 48 "Gardnerella and other ill-defined Genera". (2) Bailey and Scott's Diagnostic Microbiology, Seventh Edition, Chapter 25 "Streptococci".  9511K

INDOLE - IPA TEST 

K320 Indole /IPA

K1320 WEE-TAB IND-IPA 

PRINCIPLE/DISCUSSION:

Key Indole-IPA Tablets contain the amino acid tryptophan,  which is degraded by many organisms.  The end product of the deamination is indole which will react with an aldehyde reagent to form a colored end product.  Members of the Providencia   and Proteus species will also oxidize tryptophan to indole-pyruvic acid, which will produce color after the addition of ferric chloride.

INGREDIENTS

Each tablet contains 1 mg. of tryptophan with inert fillers. 

MATERIALS REQUIRED:   

K320 Indole-IPA Test Tablets are provided-50 per bottle. K1320 are provided ready to use in tubes, 28 per pack. The tests require  fresh 24-hour  growth on appropriate media.  Consult a  microbiology manual for suggestions.  The following  items are required but not provided:

Small test tubes (e.g. 12 X 75) (for K320)

Inoculating loop

Distilled water, pH 7.0-7.2

Key Kovacs Reagent Solution (Catalog # K170, sold separately) 

Key Ferric Chloride Solution (Catalog #K190, sold separately) 

STORAGE:  

Store tightly covered in a dry place at room temperature.

PROCEDURE:

(1)Place one Key Indole-IPA Tablet  and 1 ml. of distilled water in a small test tube. For WEE-TAB add 5 drops of water to the tube containing the tablet.

(2)Inoculate heavily. (5-6 colonies)  

(3)Incubate for 4-6 hours.  If either the indole or IPA test are being done singly, follow the classic test directions below.  If both tests are needed, at this point you may do an indole swab test (see below).  If the results are positive,  proceed with the IPA test.   If the indole results are negative, it may require more incubation time.  Do not proceed with the IPA test, but return the tube to the incubator for up to 24 hours.  Then repeat the swab test and proceed with the IPA test.  This test cannot be used for spot indole.

Indole Swab test: Dip a swab into the tube and drop it into another tube containing 2-3 drops of Kovacs reagent.  If the test is positive the swab will turn red. 

Classic Indole Test: After 8-24 hours of incubation, add 0.5 ml. (5 drops) of Kovacs Reagent to K320 or 1-2 drops to K1320 without shaking.  Observe for color.

IPA Test: After incubation, add 1 drop of Key Ferric Chloride Solution and observe for color. 

INTERPRETATION:

Indole Test: After the addition of Kovacs Reagent, a positive test should develop a red color in the top layer within 3-4 minutes.

IPA Test:  After addition of the Ferric chloride, a positive test will develop a violet color within 5-10 minutes. 

QUALITY CONTROL:

Each new bottle should be tested with known positive and negative organisms.  Dispose of all used material in a manner appropriate for biohazardous material. Some common reactions are shown on the chart. 

REFERENCES        

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, "Enterobacteraciae".

(2) Bailey and Scott's Diagnostic Microbiology, Seventh Edition, Chapter 27  "Enterobacteraciae".

 LAP  K1378B

PRINCIPLE / DISCUSSION: 

The LAP Disc is used to detect the enzyme leucine aminopeptidase, one of the tests in the definitive identification of catalase negative gram positive cocci. (1,2).  Specifically it is used to differentiate Aerococcus and Leuconostoc from Streptococcus, Enterococcus, Lactococcus, and Pediococcus.  The former are leucine aminopeptidase negative and the latter are positive.  Aerococcus and Leuconostoc and easily differentiated by the PYR and other tests (2).

Hydrolysis of Leucine p Naphthylamide releases pure naphthylamide which is red after adding PEP reagent.

MATERIAL SAFETY DATA: 

LAP discs contain L-Leucine p naphthylamide in Tris buffer. Unbound naphthylamide may be hazardous if inhaled, ingested or absorbed through the skin. The amount used in the disc does not present a hazard when used as directed.

STORAGE:   

Store at 0-4 degrees C. 

MATERIALS REQUIRED:

Key LAP discs are provided in packs of 25  or 50 discs with LAP reagent.  The tests require fresh growth on  media appropriate for the specimen.  A sterile loop or stick for harvesting and distilled water (neutral pH) are required but not provided.

PROCEDURE 

The discs should be white to cream colored.  If discs have changed colors do not use them.  For best results use fresh cultures less than 48 hours old. 

1.   Place disc onto slide.  Moisten (do not saturate the slide) with a loopful of distilled water.

2.   Using a sterile stick or loop, smear with the suspected isolate. 

3.  Incubate at room temperature for 5 minutes. 

4.  Add 1 drop of LAP reagent and wait 2 minutes to observe color.

INTERPRETATION: 

A positive test after adding reagent will be a deep red to reddish purple while a negative test will be colorless or yellow. 

Aerococcus and Leuconostoc are LAP negative, whereas other organisms in the group (Streptococcus, Enterococcus, Lactococcus, and Pediococcus) are almost always positive.  Published tables are available which list all of the tests that are useful for definitive identification of this group of organisms. (1,2)

QUALITY CONTROL:   

The LAP disc is for invitro diagnostic use  only.  Observe aseptic techniques when working with clinical specimens and microbiological cultures.  Discard used tests in a manner appropriate for  biohazardous materials. Each lot# of LAP discs should be tested with organisms of known reactivity prior to use. Suggested organisms are:  E. faecalis ATCC  29212 and Aerococcus viridans, ATCC  11563. 

LIMITATIONS: 

It should be emphasized that this test is only one of a battery of useful tests for identifying catalase negative gram positive cocci. Further biochemical characterization and serological grouping may be necessary for specific identification.  False negatives may result from insufficient inoculum.  

REFERENCES: 

1.  Colman, G. and L.C. Ball. 1984.  Identification of Streptococci in the Medical Laboratory.  J. Appl. Microbiol. 57:1-14

2.  Facklam, R.R. and J.A. Washington, 1990.  Streptococci and Related Catalase Negative Gram-positive Cocci.  Manual of Clinical Microbiology, 5th Ed. ASM. Washington, D.C.

3.  Lennette,  E.H., et al 1985. Manual of Clinical  Microbiology, 4th edition.  ASM    
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LEAD ACETATE STRIPS 

PRINCIPLE/DISCUSSION:

Key Lead Acetate Strips are used to detect the production of hydrogen sulfide by Enterobacteraciae.  The strips are more sensitive than TSI or KI agar and may be positive when the agar butt reaction would be inconclusive.

ACTIVE INGREDIENT: 

Each strip is impregnated with a solution of lead acetate and water.

MATERIAL SAFETY DATA:

Lead is harmful if ingested in large quantities.  If this occurs, contact a physician.

STORAGE:     

Store tightly covered in a dry place at room temperature.

QUALITY CONTROL: 

Strips should be tested before use with known hydrogen sulfide positive and negative organisms.  Dispose of all used material in a manner appropriate for biohazardous material.  

MATERIALS REQUIRED BUT NOT PROVIDED:

Lead Acetate Strips require  fresh 24-hour  growth on media appropriate for the specimen.  Consult a clinical microbiology manual for suggestions.  The following  items are required but not provided: Liquid media containing sulphur (ex. KIA or TSIA) Inoculating loop

MATERIALS PROVIDED:

Lead Acetate Strips-30 per bottle

PROCEDURE: 

(1)Inoculate a tube of liquid media containing sulphur compounds. (2)Insert a Key Lead Acetate Strip between the plug and inner wall of the tube, above the level of the liquid. (3)Follow the directions of the media you are using for incubation length and temperature. (4)After incubation observe for blackening of the strip.

INTERPRETATION OF RESULTS: 

The blackening of the lead acetate strip indicates production of hydrogen sulfide gas in the tube.  

SOME EXPECTED REACTIONS:

Positive: Proteus, Salmonella (most serotypes),Citrobacter freundii

Negative: Citrobacter diversus,  E. coli, Shigella species, Klebsiella, Enterobacter, Providencia

REFERENCES:

(1) Bailey and Scott's Diagnostic Microbiology, Fifth Edition, Chapter 43   "Reagents and Tests".
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MOT DISCS  K9101

PRINCIPLES/DISCUSSION:

It is known that approximately 50% of all clinical isolates and 80% of gram-negative bacilli are from the family Enterobacteriaceae(1);  the most common of which is Escherichia coli.   Most Enterobacteriaceae can be recognized by their reactions to a few chemical compounds. M.O.T. discs provide the tests (ONPG, Indole, and MUG) needed to identify approximately 80% of such organisms; the others requiring further testing. 

ONPG:  Fermentation of lactose depends on the presence  of  two enzymes:  permease, which allows the lactose to enter the bacterial cell, and beta-galactosidase,  which splits lactose into glucose and galactose,  which are subsequently metabolized.  Organisms which ferment lactose slowly are deficient in permease. The demonstration of beta-galactosidase is accomplished by the hydrolysis of ortho-nitrophenol- beta-D-galacto- pyranoside liberating ortho-nitrophenol with its characteristic yellow color.  

MUG:  Most Escherichia coli  have the  enzyme B-glucuronidase.   This enzyme reacts with 4-methylumbelliferyl-B-D-glucuronide and releases 4-methylumbelliferone which is fluorescent under long-wave ultra-violet  light.   Rare strains of Salmonella,  Shigella, and Yersinia may also possess the enzyme but these organisms are easily differentiated by their lack of ability to ferment lactose.

Indole: The oxidation of tryptophane forms indole which is indicated by the formation of a red ring in the supernatant layer after the addition of an appropriate reagent.  

ACTIVE INGREDIENTS / MSDS

Each disc is impregnated with a solution of 4-methylumbelliferyl-B-D-Glucuronide, tryptophane, and ONPG in water. 

MATERIALS REQUIRED:

M.O.T. discs are sold 50 per bottle. Usage requires 24 hours growth on media not available from KEY.  Consult a current reference manual for the correct media to use.  The following items are also required but not provided: Small non-fluorescent test tubes; Microbiology loop or needle, Distilled water, neutral pH, Long-wave fluorescent light KS1699,Sterile cotton swab, K190 - Ferric Chloride, K170 - Kovacs’ Reagent or K2375 Spot indol

PROCEDURE:

1) Place one M.O.T. disc into a small non-fluorescing tube and add 2 -3 drops (enough to cover disc) of sterile water .

2) Inoculate the tube with a single colony from a primary agar plate (e.g. Blood agar or MacConkey).  Mix well by using the loop to move the disc around in the tube.

3) Incubate for at least 1 hour from blood agar or 2 hours from MacConkey.  ONPG may work in 15 minutes but MUG and IND require longer to develop. Do not read the 3 primary tests after more than 4 hours as false positives may occur.  Allow 24 hours for IPA. Weak IPA reactions may be seen at 4 hours.

INTERPRETATION OF RESULTS: 

1) ONPG: Observe for a yellow color indicating a positive test. If positive proceed to MUG results. If the ONPG is colorless reincubate 2 more hours.

2)  MUG: Observe the tube for fluorescence, using a long-wave ultra-violet light. A positive MUG shows a bright bluish green fluorescence and indicates Escherichia coli. Some test tubes fluoresce so disregard other colors or pale fluorescence. If in doubt, compare the fluorescence of the completed test to the fluorescence of the bottle label.  True positives will fluoresce approximately this color .  MUG can usually be read at about 15 minutes, but hold negatives for up to 2 hours.

3)  Indole: After all other tests have been read, add 2 drops of Kovacs’ or spot indole reagent to the tube. A bright red color developing in the supernatant reagent layer is a positive test with Kovacs’ reagent. If using spot indole a positive test is green or blue.   

color. Colorless, yellow, or orange is negative. 

After tests are completed, refer to the  chart for identification. Only E. coli is positive for the all 3 tests. K9140 NAG/BGLU/PRO and K1651 Urea/Ind, and K1530 IPA, WEE-TABS, are recommended for supplemental testing.
References/footnotes:

1) Manual of Clinical Microbiology, 5th Edition, Chapter 36.

a) K. rhinoscleromatis is negative.

b) K. oxytoca and K. ornithinolytica are positive.

c) K. ornithinolytica is positive.

d) K. ozaenae and K. rhinosclermatis are negative.

e) Lem. grimonti is positive.

f) P. vulgaris may be weakly positive.

g) Only Prov. stuarti is positive.

h) Salmonella arizonia is positive.

i) Ser. rubidea is usually positive.

j) Yer. enterocolitica is negative.

k) Yer enterocolitica is positive.

m) C. freundi is negative.

n) E. coli 0157 is MUG negative.
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NAPHTHYLAMIDE  SWAB-ITS

PRINCIPLE/DISCUSSION:

Some bacteria produce enzymes that hydrolyze various chromogenic substrates. Enzymatic hydrolysis of the arylamide in the disc releases free á-naphthylamine which is detected and shown by the color change after adding reagent.  Because the organism produces these enzymes during the growth process and the presence of the enzymes can be detected rapidly, more substrates can be used in a wide variety of applications that would normally require special growth conditions.

ACTIVE INGREDIENTS 

The swabs contain approximately 0.05 mg. of one or more of the  following substrates (see catalog #) in a Sodium Chloride and Dicalcium phosphate base: 

L-pyroglutamic acid a-naphthylamide (PYR)

L-arginine a-naphthylamide (ARG) 

L-phenylalanine a-naphthylamide (PAL)

L-proline a-naphthylamide (PRO) 

L-serine a-naphthylamide (SER) 

Glycine a-naphthylamide (GLY)

Leucyl-Glycine a-naphthylamide(LGY)

PEP reagent contains p-dimethyl-amino-cinnamaldehyde in hydrochloric acid.  

MATERIAL SAFETY DATA:

Naphthylamide compounds have been identified as possible carcinogens and should be handled accordingly.  Avoid excessive handling. When used only as directed there is no hazard involved. PEP reagent is poisonous and corrosive and stains clothing and hands.  Handle with care.  Consult poison control center if ingested.

MATERIAL REQUIRED:

All tests require fresh 24-48 hour growth on media not available from KEY. Consult a suitable manual for recommended media  for the specimen.  The following items are required but not provided:

Distilled water, pH 7.0-7.2

Each product is sold ready-to-use, 50 swabs per container with reagent provided.  The catalog numbers are listed in the QUALITY CONTROL section. 

TEST SETUP 

(1) Touch the end of the swab to 2-5 isolated colonies from a fresh 24 hour culture.  Be sure not to pick up any of the culture media with the organism as this can affect the test. 

(2) Lay the swab on the plate being tested for 2-5 minutes.
(3) Drop 1 drop of reagent onto the lid of the Petri dish or a slide.  Touch the swab to the reagent and look for a color change to bright pink/red.  

TIPS:

Do not drop the reagent onto the swab as it will roll off and not saturate.  

Naphthylamide swabs may be used with any glycosidase tablet for simultaneous testing.  In this case, harvest the colonies using the swab then mix thoroughly in the tube containing the tablet and 3-5 drops of water.  Incubate according to the glycosidase instructions, leaving the swab in the tube.   Record the glycosidase reaction first, then add reagent directly to the tub e to read the naphthylamide reaction.
STORAGE:  

Store tightly covered with desiccant in a dry place at room temperature. PEP reagent should be refrigerated.

QUALITY CONTROL:

Each lot of swabs should be tested with known positive and negative organisms.  Some suggested strains are listed. Dispose of all used material in a manner appropriate for biohazardous material.  

Organism codes

BFR  Bacteroides fragilis     

BUR  Bacteroides ureolyticus

CDF  Clostridium difficile

CPF  Clostridum paraputrificum

PHY  Peptostreptococcus hydrogenalis

PRB  Prevotella buccalis

PRO  Prevotella oris 

PRDV  Prevotella denticola

STI   Streptococcus intermedius 

                                 Pos             Neg 

 K971083 ARG           BFR           PRO 

K971376 LGY
   BFR
          BUR

K971535 PROV         CDF           CPF

K971575 SER
   STI
          PHY

K971305 GLY
   PRB
          PRD

K971525 PAL
   STI
          PHY

K971538 PYR
   PHY
          STI

REFERENCES                  

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, Enterobacteriaceae

(2) Kilian, M and Bulow, P. 1976. Rapid Diagnosis of Enterobacteriacae, Acta path. microbio. Scan, Sect B, 84:245-251

(3) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993,Glucosidase tests, page 152.    9608K

NEISSERIA SCREEN

PRINCIPLES/DISCUSSION:

Neisseria sp. produce enzymes which hydrolyze various chromogenic substrates.  When these substrates are bound to another base, the hydrolysis will produce a color reaction, some apparent immediately and others by the addition of color developers. Neisseria screen swabs, by combining three non-interfering substrates (gamma-glutamyl nitroanalide,  bromo-chloro-indolyl-B-D galactopyranoside, and proline-naphthylamide) allow organism confirmation from a single tube. 

The first reaction will be yellow or blue: Neisseria meningitidis produces the enzyme gamma-glutamylaminopeptidase which releases the nitroanilide base which will turn the test yellow. Neisseria lactamica contains the enzyme beta-galactosidase which will turn the test blue. 

The last reaction shows hydrolysis of proline releasing free naphthylamide which turns red after adding PEP reagent. Neisseria gonorrhoeae is only positive for this test. This test is only a screen and is not meant to be used for legal cases.

STORAGE

Each swab consists of approximately 0.5 mgs. each of the applicable substrates in an inorganic solvent. The developer contains para-dimethyl amino-cinnamaldehyde in a weak hydrochloric acid solution, will stain surfaces and hands, and is mildly corrosive. The rehydrating fluid is a weak alkaline solution. 

Store all materials in the refrigerator between uses.  It is not necessary to bring swabs or reagent to room temperature before use.

MATERIALS REQUIRED:

Swabs are sold in packs of 25 with PEP reagent and rehydrating fluid provided. Usage requires 24 hour growth on Thayer Martin or Martin Lewis media.  Test tubes are required but not provided.

PROCEDURE:

1) Add 3-5 drops of rehydrating fluid to a  tube. 

2) Using a test swab, harvest 5-10 colonies from fresh 24 hour growth on a plate or slant, mixing thoroughly.  Leave the swab in the tube during incubation. 

3) Incubate for 30 minutes at 37C.  Tests may be held as long as 2 hours but not longer as false positives may occur.
INTERPRETATION:

Read and interpret in the exact sequence listed.

1) If the test is yellow the organism is N. meningitidis.  The swab test does not show the yellow color or shows a very weak yellow in many cases.  In this event you will look for color development when you add the PEP reagent.

2) If the test is blue, the organism is N. lactamica.
3) If all of the above are negative, perform the aminopeptidase test by adding 1 drop of PEP reagent to the swab or 2 drops to the tube.  Positive orange/red results indicate the organism is N. gonorrhoeae. If the reagent produces a purple color, it indicates the organism is N. menigitidis which has a positive gamma glutamyl reaction and a positive proline reaction.

CAUTION; the color will develop quickly.  Read the test within 2 minutes.  Waiting longer will allow false positives to develop.

LIMITATIONS:

Only gram-negative, oxidase-positive diplococci which are able to grow on Thayer Martin or Martin Lewis agar should be tested since some saphrophitic Neisseria, as well as K. denitrificans, may be positive for some of the tests. You may assure that saphrophitic Neisseria have not grown through on the selective media by transferring the organism to a nutrient agar to screen for growth.  Saphrophitic Neisseria will grow on nutrient agar. In the event of legal cases, use another identification method to confirm results in addition to this screen. Other useful rapid tests are KEY nitrate discs and KEY butyrate discs.  Moraxella catarrhalis is butyrate positive while Neisseria spp. are negative.  Some of the saphrophitic strains of Neisseria and K. denitrificans are nitrate positive while N. gonorrhoeae is nitrate negative.

References / Footnotes:

1. Chu, A.E., P.K. Chun, D.M. Yajko. 1984, Rapid Identification of Neisseria species, using mixed chromogenic substrates. Abstract of the annual meeting of the American Society for Microbiology N. C257, p. 279.

2. D'Amato, R.F., et al, 1978, Rapid identification of Neisseria gonorrhoeoae and Neiserria meningitidis by using enzymatic profiles. J. Clin. Microbiolo. 7:77-81

3. Hoke, C. and N.A. Vedros, 1982. Taxonomy of the Nesseriae: Fatty acid analysis, aminopeptidase activity, and pigment extraction.  Int. J. Syst. Bacteriol. 32:51-56.

4. A. Balows, W. Hauser, K. Herrmann, Henry Isenberg, H. J. Shadomy, 1991, Manual of Clinical Microbiology, 4th Ed. American Society for Microbiology, Washington, D.C.  

5. Yajko, D.M., A. Chu, and W. K. Hadley, 1984.  Rapid confirmatory identification of Neisseria gonorrhoeae with lectins and chromogenic substrate. J. Clin. Microbiol. 19:380-382.

6. Dillon, R.L., et al, 1988. Evaluation of eight methods for identification of pathogenic Neisseria species...., J. Clin. Microbiol. 26:493-497a

7. Welborn. P/P/, et al, 1984 Evaluation of Gonocheck II as a Rapid Identificaiton Systme for Pathogenic Neisseria Species. J. Clin. Microbiol. 20:680-683.

NITRATE DISC K485B

PRINCIPLE/DISCUSSION:

Nitrates often serve as a source of nitrogen for bacteria, but they must be reduced.  The first step in this is the removal of one oxygen to form nitrite. Some organisms have this capacity while various other organisms ( such as some of the non-fermenters) are capable of taking the next step and reducing the nitrite to nitrogen by replacing the remaining oxygen with hydrogen. The addition of reagents will produce a colored end product in the presence of nitrites. 

ACTIVE INGREDIENTS:

KEY NITRATE DISCS contain Sodium nitrate in desiccated form.  

STORAGE/QUALITY CONTROL:

Store unused discs tightly sealed at room temperature. NITRATE DISCS should be tested prior to use with organisms that produce known reactions.  Finished tests should be discarded in a manner appropriate for biohazardous materials 

MATERIALS REQUIRED:

K485B Discs are provided 50 tests per vial. Nitrate tests require preliminary colony isolation on media appropriate for the specimen.  Consult a manual such as the Manual for Clinical Microbiology for this information.  These items are required but not provided: test tubes (optional), inoculating needle, distilled water, Nitrate A (K980480 or equivalent), Nitrate B (K980481 or equivalent), and Zinc (K700 or equivalent). 

PROCEDURE:

Tube Method:

(1) Add 1 disc to a small tube and add 3 drops of water. 

(2) Inoculate heavily then incubate uncovered for 2 hours.

(3) Add 1 drop of Nitrate reagent A and 1 drop of Nitrate reagent B to tube and observe for color.

Plate Method:

1. Place 1 disc onto an area of heavy growth on a plate of the suspected organism.

2. Incubate 2-4 hours (not longer).

3. Add 1 drop of Nitrate reagent A and 1 drop of Nitrate reagent B to the disc, rubbing gently with a loop to mix the reagents and moisten the disc.

4.  A positive reaction will be pink to red in color.

INTERPRETATION:

After the addition of the nitrate reagent, the formation of a pink to red color indicates nitrite formation. If the test appears to be negative by either method, add zinc reagent.  If there has been no reduction of nitrates, the zinc will now reduce them and the red color will appear, indicating a negative test.  No color change after adding zinc is a positive test indicating the organism has reduced the nitrate completely to nitrogen. 

REFERENCES:

1) Manual of Clinical Microbiology, Fifth Edition, Chapter 122, "Reagents and Stains"

2) Bailey and Scott's Diagnostic Microbiology, Seventh Edition, Chapters 9, 27 and 28. ....9610kb

ONPG

K490 ONPG

K1490 WEE-TAB ONPG

PRINCIPLE/DISCUSSION:

Fermentation of lactose depends on the presence of two enzymes:  permease, which allows the lactose to enter the bacterial cell, and beta-galactosidase, which splits lactose  into glucose and galactose, which are  subsequently metabolized.  ONPG tests can be used to differentiate slow lactose fermenters,  which are thought to be deficient in permease,  and non-fermenters.   It is also useful to differentiate Pseudomonas cepacia and Pseudomonas maltophilia, which are positive, from other pseudomonads, which are negative. The demonstration of beta-galactosidase is accomplished by the hydrolization of ortho-nitro-phenol-beta-D-galacto-pyranoside liberating ortho-nitrophenol with its characteristic yellow color.  

ACTIVE INGREDIENTS:

Each tablet contains 0.2 mg. of  O-nitrophenyl-beta-D-galactopyranoside 

MATERIAL SAFETY DATA:

This product does not contain any materials known at this time to be hazardous. 

STORAGE:

Store tightly covered in a dry place at room temperature.

MATERIALS REQUIRED:  

ONPG tablets require fresh 24-hour  growth on culture media. Consult the Manual of Clinical Microbiology for recommended media  for the specimen.  The following  items are required but not provided:

Small test tubes (e.g. 12 X 75) (provided with WEE-TAB single test)

Inoculating loop

Distilled water, pH 7.0-7.2

PROCEDURE:             

(1) Dissolve one ONPG tablet in 1 ml. of distilled water in a small test tube. For WEE-TABS use 0.5 ml or to bottom of label.

(2) Inoculate heavily.  A loopful of organism from a culture plate or slant should be sufficient.

(3) Incubate at 37C for up to 6 hours or until the yellow color of a positive test appears. WEE-TABS are finished at 2 hours.  

INTERPRETATION OF RESULTS

The appearance of a yellow color   at any time during the 6  hours is a positive result.  A positive ONPG test shows that the organism being tested contains the enzymes necessary for the fermentation of lactose and therefore may be classified as a lactose fermenter.

QUALITY CONTROL:

A known positive and negative test organism should be run with each batch.  Dispose of all used material in a manner appropriate for biohazardous material.  

CHARACTERISTIC REACTIONS

E. coli                           +                

Enterobacter                 +

Citrobacter                    +

Klebsiella                      +

S. arizona                     +

Proteus                         -

Salmonella                    -

Pseudomonas (most)     -

P. cepacia                    +

P. maltophilia                +

Shigella                        var.

See the Manual of Clinical Microbiology for a more complete listing.

REFERENCES        

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, "Enterobacteriaceae"         9412kb

 OXIDASE TEST STRIPS K520

DISCUSSION

Cytochrome oxidase is an enzyme that participates in the electron transport and nitrate metabolism mechanisms of some bacteria.  The oxidase test can be used to initially characterize gram negative bacilli.   Both fermentative and nonfermentative categories of bacteria include both oxidase positive and oxidase negative species.   Most fermenters are oxidase negative,  with the exceptions occuring in the genera  Vibrio,  Pasteurella, Aeromonas and Chromobacterium.
Most nonfermenters are oxidase positive.  The oxidase test is also very useful for a presumptive identification of Neisseria spp.,  as all Neisseria spp. are oxidase positive,  though the enzyme involved is indophenol oxidase.  Key Oxidase Test Strips indicate oxidase positive organisms by the appearance of a deep blue to black color within 10-30 seconds when the colony is rubbed on a moistened strip.

MATERIAL SAFETY DATA:

Oxidase strips are impregnated with a solution of ascorbic acid and tetra methyl p-phenyldiamine HCl in distilled water.   The tetra methyl p-phenyldiamine HCl may be hazardous if inhaled, ingested or absorbed through the skin.  To the best of our knowledge, the chemical, physical and toxicological properties of this chemical have not been thoroughly investigated.  No hazards are expected in the handling of the strips.

INSTRUCTIONS

(1)Moisten a section of the strip by using a loop to place a drop of distilled water on the strip and rub it about lightly.  For ease in handling, simply lay the strip in the moist lid of the petri dish and do not add additional water.  

(2)Transfer a small amount of bacteria to the strip and rub gently. 

(3)Observe the strip for 10-30  seconds.   A positive result is the appearance of a deep blue color where the bacteria have been smeared.   CRITICAL:  Disregard color which appears after longer standing.  Any test can appear positive after 30 seconds. 

OPTIONAL METHOD

Hold the strip with forceps and lightly touch the colony to be tested or dip into the control well of diagnostic strips such as API.  The test will turn immediately on the area touched.  If using this method be sure not to pick up any of the media which could cause false positives. Only one test can be done on each end of the strip by this method.

PRECAUTION \ LIMITATIONS

(1) Because a nichrome wire loop can cause a false positive result, a plastic or platinum loop or a wooden applicator stick should always be used to transfer the bacteria.

(2) Care should be taken when testing pigmented organisms that the color of the culture is not confused with a positive test.  In this situation, watch for a deepening to a  blue-black color.

MATERIALS REQUIRED

Key Oxidase Test Strips require preliminary growth on appropriate media.  Consult a reference such as the Manual of Clinical Microbiology for recommendations.  Key Oxidase strips are provided 50 per bottle. The following materials are needed but not provided:

distilled water

plastic or platinum loop or wood stick

forceps (if using optional method)

QUALITY CONTROL

Positive and Negative controls should be run daily.   There is room on each strip for both positive and negative controls to be run with each test if desired.   E.  coli may be used for the negative control, and any Pseudomonas aeruginosa may be used for the positive control.  Discard used strips in a manner appropriate for biohazardous material.

STORAGE

Store tightly covered in a dark, dry place.  Exposure to sunlight will affect the strips.

REFERENCES

(1) Bailey and Scott's Diagnostic Microbiology, 8th Edition. Chapters 26 & 28.

(2) Manual of Clinical Microbiology, 5th Edition, Chapters 30 & 41.

ONPG/PYR K971495
PRINCIPLE/DISCUSSION:

The combined ONPG/PYR swab is useful in speciating several different types of organisms, including enterics, non-fermentors, streptococci, anaerobes, and staphylococci.

ONPG: The demonstration of beta-galactosidase is accomplished by the hydrolization of ortho-nitrophenol-ß-D-galactopyranoside liberating ortho-nitrophenol with its characteristic yellow color.

PYR:  The ability to enzymatically hydrolize ß naphthylamine from l-pyrrolidonyl ß naphthylamine is demonstrated by reaction with an aminopeptidase reagent producing an orange to red color.

MATERIAL SAFETY DATA:

Each swab contains .05 mg. of  O-nitrophenyl-ß-D-galactopyranoside (ONPG) & L-pyrrolidonyl-ß-naphthylamide (PYR). ONPG is not considered hazardous. PYR is a possible carcinogen and forms toxic fumes when burned.  The amount of substrate in a tablet is not enough to be considered  hazardous but do not use other than as recommended.

STORAGE:  

Store tightly covered at 2-18C.

MATERIALS REQUIRED:  

ONPG/PYR SWAB-ITS require fresh 24 hour  growth on culture media. Consult the Manual of Clinical Microbiology for recommended media  for the specimen. The tablets are provided ready to use in tubes, 25 and 50  per container. The following  items are required but not provided:

Distilled water, pH 7.0-7.2

PEP reagent (K2375 or equal)

PROCEDURE:             

(1) Harvest 3-5 colonies using the dry swab.
(2  Drop the swab into a small test tube and rehydrate using the liquid provided with 3-5 drops.
(3) Incubate aerobically at 37C for 2 hours.  

INTERPRETATION:

ONPG:The appearance of a yellow color at any time during the 2 hours is a positive result.

PYR:  Add 3 drops of PEP to the completed ONPG test.  Shake slightly and observe for the immediate development of an orange to red color.  Negative tests will remain yellow or clear.  NOTE: Some organisms may produce a slight peach color when negative.  This is produced by the reagent and should not be mistaken for a positive reaction.  If the organism being tested is taken from blood agar or other media containing tryptophane, interference will occur if the organism is indole positive.  In this case red, purple, or navy blue will be positive while green, sky-blue, or yellow will be negative.

QUALITY CONTROL:

Known positive and negative test organisms should be run with each batch.  We recommend the ATCC strains listed below. Dispose of all used material in a manner appropriate for biohazardous material.         
                                

Klebsiella pneumoniae (33495)  +         +

Proteus vulgaris (8427)                -          -

See the Manual of Clinical Microbiology for more complete listings.  

REFERENCES        

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, “Enterobacteriaceae” ; Chapter 28, “Staphylococcus”; Chapter 29, “Streptococci and Related Cocci.” 
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PHENYLALANINE DEAMINASE TABLETS         

K530 - 50 per vial

K1530 - WEE-TAB 28 READY-TO-USE TUBES

DISCUSSION: 

A few organisms produce the enzyme which deaminates phenylalanine to produce phenylpyruvic acid.  The most familiar of these are the Proteus and Providencia species, Morganella morganii, and Enterobacter agglomerans.  Key Phenylalanine Deaminase Tablets provide the substrate necessary to detect the enzyme.  The phenylpyruvic acid end product reacts with ferric chloride to produce a green color.

ACTIVE INGREDIENT: 

Each tablet contains 2.5 mg. of phenylalanine hydrochloride.

MATERIAL SAFETY DATA: 

This product does not contain any material known at this time to be hazardous.

INSTRUCTIONS: 

Regular tablets:

1) In a small test tube, dissolve 1 tablet in 1 ml. of distilled water. 

2) Inoculate heavily.  One loopful of growth from a culture plate should be enough. 

3) Incubate at 37 degrees for 24 hours. 

(4) Add 1-2 drops of ferric chloride reagent.  A green color appearing within 1-5 minutes is a positive result.

WEE-TABS:

1) Add 5 drops of water to the tube containing the tablet.  If using bulk tablets, add 1 tablet to a small test tube before adding water.

2) Inoculate heavily with a loopful of growth, mixing well.

3) Incubate for 4-6 hours.

4) Add 1 drop of ferric chloride and observe for development of green color. 

 MATERIALS REQUIRED: 

Phenylalanine tablets are sold in quantities as listed above.  All tests require fresh 24-hour growth on media not available from Key.  Consult the Manual of Clinical Microbiology for suggested media.  Other materials required but not provided:

Ferric chloride solution - available from Key Scientific in 25 ml. bottles.  

Catalog # K190 requires small test tubes

Loop for harvesting colonies 

Distilled water

STORAGE: 

Store tightly covered in a cool, dry place

QUALITY CONTROL:

Phenylalanine deaminase tablets should be tested before use with organisms of known reactivity. Discard used tests in a manner conforming to accepted laboratory procedures for biohazardous materials.

SOME EXPECTED REACTIONS: 

Citrobacter       
- 

Enterobacter      
- 

E. coli          
- 

Klebsiella        
- 

Shigella          
- 

Salmonella        
- 

Morganella        
+ 

Proteus           
+ 

Providencia       
+

REFERENCES AND FOOTNOTES: 

(1) Bailey and Scott's Diagnostic Microbiology, 8th Edition, Chapter   27. 

(2) Manual of Clinical Microbiology, 5th Edition, Chapter 36.

PRO DISC

K1532B

PRINCIPLE/DISCUSSION:

Enzymatic hydrolysis of L-proline-ß-naphthylamide releases free-ß naphthylamine which is detected and shown by the color change after adding PEP reagent. This test is especially of use in screening for Clostridium difficile from CCFA.  A negative test indicates the organism cannot be C. difficile. The test is also of value when used with other tests in the speciation of anaerobes, both gram-positive and gram-negative, and certain other organisms such as enterics.  Comprehensive charts for these organisms are available on request. 

ACTIVE INGREDIENTS/ MSDS

The discs contain L-proline ß-naphthylamide: naphthylamides have been identified as possible carcinogens however when used as directed the discs present no hazard. PEP reagent contains hydrochloric acid , is poisonous, mildly corrosive, and stains clothing and hands.  Handle with care.  

MATERIAL REQUIRED:

The tests require fresh 24-hour growth on media not available from KEY. Consult a suitable manual for recommended media for the specimen.  The following  items are required but not provided:

Inoculating loop or stick

Distilled water, pH 7.0-7.2

Slide or small test tube

INSTRUCTIONS:

(1) Place 1 disc onto a slide or into a small test tube. Moisten slightly with distilled water.  (Do not over saturate.)

(2) Inoculate heavily with a loopful of organism from a fresh pure 24-hour culture plate or slant. 

3)  Wait 2 minutes (at room temperature) then add 1 drop of PEP reagent.  Wait 1-2 minutes for color to develop.  Do not read after more than 2 minutes.

INTERPRETATION:

The appearance of a dark pink to red color is positive. Indole reactions of organisms grown on any media containing tryptophane (e.g. blood agar) may interfere but will still produce predictable reactions. From such media, positive PRO reactions will range from dark pink or red (PRO+/indol-) to very dark blue or purple (PRO+/indole+). Green or turquoise (indole+), and yellow (indol-) are both PRO negative. 

STORAGE:  

Store discs and reagent tightly covered with desiccant in a dry place at 2-8 C.  Discs do not have to be warmed before use.

QUALITY CONTROL:

Each lot should be tested with known positive and negative organisms.  Some suggested strains are C. difficile ATCC# 9689 (positive) and C. perfringens ATCC#13124 (negative). Positive PRO and Indole may be shown by testing with C. sordelli. Dispose of all used material in a manner appropriate for biohazardous material.  

REFERENCES                  

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, Enterobacteriaceae

(2) Kilian, M and Bulow, P. 1976. Rapid Diagnosis of Enterobacteriacae, Acta path. microbio. Scan, Sect B, 84:245-251

(3) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993,Glucosidase tests, page 152.    
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PYR DISC      K1538B 

PRINCIPLE/DISCUSSION:

Enzymatic hydrolysis of L-pyroglutamic acid ß-naphthylamide (PYR) releases free-ß naphthylamine which is detected and shown by the color change after adding PEP reagent. 

ACTIVE INGREDIENTS/ MSDS

The discs contain L-pyroglutamic acid ß-naphthylamide: naphthylamides have been identified as possible carcinogens however when used as directed the discs present no hazard. PEP reagent contains hydrochloric acid , is poisonous, mildly corrosive, and stains clothing and hands.  Handle with care.  Consult poison control center if ingested.

MATERIAL REQUIRED:

The tests require fresh 24-hour growth on media not available from KEY. Consult a suitable manual for recommended media for the specimen.  The following  items are required but not provided:

Inoculating loop or stick

Distilled water, pH 7.0-7.2

Slide or small test tube

INSTRUCTIONS:

DIRECT TEST

(1) Place 1 disc onto a slide or into a small test tube. Moisten slightly with distilled water.  (Do not over saturate.)

(2) Inoculate heavily with a loopful of organism from a fresh pure 24-hour culture plate or slant. 

3)  Wait 2 minutes (at room temperature) then add 1 drop of PEP reagent.  Wait 2 minutes for color to develop.

INTERPRETATION:

PYR: The appearance of a dark pink to red color is positive. Indole reactions of organisms grown on any media containing tryptophane (e.g. blood agar) may interfere but will still produce predictable reactions. From such media, positive PYR reactions will range from dark pink or red (PYR+/indol-) to very dark blue or purple (PYR+/indole+). Green or turquoise (indole+), and yellow (indol-) are both PYR negative. 

STORAGE:  

Store tightly covered with desiccant in a dry place at room temperature.  PEP reagent should be refrigerated.

QUALITY CONTROL:

Each lot should be tested with known positive and negative organisms.  Some suggested strains are listed. Dispose of all used material in a manner appropriate for biohazardous material.  

E. faecalis 29212 = POSITIVE

S. agalactiae 13813 = NEGATIVE

(Positive PYR and Indole may be shown by testing with Citrobacter diversus)
REFERENCES                  

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, Enterobacteriaceae

(2) Kilian, M and Bulow, P. 1976. Rapid Diagnosis of Enterobacteriacae, Acta path. microbio. Scan, Sect B, 84:245-251

(3) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993,Glucosidase tests, page 152.    
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pY r SWAB-IT
DISCUSSION:

Enzymatic hydrolysis of  PYR (L-pyroglutamic acid ß-naphthylamide, aka pyrrolydonyl-ß-naphthylamide)  releases free ß-naphthylamine which is detected and shown by the color change after adding developer. 

ACTIVE INGREDIENTS:

The swabs contain L-pyroglutamic acid ß-naphthylamide. Naphthylamides have been identified as possible carcinogens however when used as directed the swabs present no hazard. The developer contains a small amount of hydrochloric acid , is poisonous, mildly corrosive, and stains clothing and hands.  Handle with care.  Consult poison control center if ingested.

MATERIAL REQUIRED:

The test requires fresh 24 hour growth on plated media. Consult a suitable manual for recommended media for the specimen.  Swab-it PYR is provided in packs of 100 with developer included.

INSTRUCTIONS:

(1) Lightly pick up several isolated colonies with the dry swab, taking care not to pick up agar. Harvest enough colonies to see a paste on the swab.

(2) Roll the swab into the lid to force the paste into the fiber.

(3)  Place the swab across your plate and wait 2-5 minutes at room temperature.  Place a drop of developer on the lid of the plate or onto a slide and soak it up with your test swab.  Wait at least 1 but not more than 2 minutes for color to develop. NOTE:  Do not drop the developer directly onto the swab as it will roll off and not absorb..

.INTERPRETATION:

 The appearance of a dark pink to red color is positive. Indole reactions of organisms grown on any media containing tryptophane (e.g. blood agar) may interfere but will still produce predictable reactions. From such media, positive PYR reactions will range from dark pink or red (PYR+/indol-) to magenta (PYR+/indole+). Green or turquoise (indole+), and yellow (indol-) are all PYR negative *.  Disregard pale pink reactions - this is a reaction to the reagent only and not related to the PYR results.  Caution:  if the colony is not sufficiently forced into the fiber this is more likely to occur.

STORAGE: 

Store swabs and developer, tightly sealed, at 2-8C.  All items may be used cold.  The pack currently in use may be kept on the counter, tightly closed.  If left at room temperature more than 14 days, QC should be done daily on remaining product.

QUALITY CONTROL:

Each lot should be tested with known positive and negative organisms.  Some suggested strains are listed. Dispose of all used material in a manner appropriate for bio-hazardous material.  E. faecalis 29212 = POSITIVE, S. agalactiae 13813 = NEGATIVE.

REFERENCES                  

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36, Enterobacteriaceae

(2) Manual of Clinical Microbiology, Fifth Edition, Chapter 29, Streptococcus. 

PYRAZINAMIDASE (PYZ) K1537 

DISCUSSION: 

Elek and the guinea pig lethality tests have been used to determine whether a corynebacterium is pathogenic or non-pathogenic.(1) The guinea pig test is accurate but obviously undesirable. The Elek test is complicated, difficult to perform, and not always accurate. 

In a clinical study of 99 cultures, using freshly prepared PYZ and cystine, " the three species of direct public health importance-namely C. diphtheriae, C. ulcerans, and C. pseudotuberculosis produced cystinase but did not produce pyrazinamidase. The other 38 cultures did not produce cystinase, and all but two, both cultures of C. pseudodiphtheriticum, produced pyrazinamidase." (2) 

KEY Scientific now offers both substrates ready to use in rapid tablet form.

PRINCIPLE:

Most non-toxogenic species of corynebacterium possess the enzyme pyrazimanidase (pyrazine carboxylamidase) which catalyzes the hydrolysis of pyrazinamide into ammonia and pyrazinoic acid. The hydrolysis is detected by the addition of 20%(W/V) Ferrous Ammonium Sulfate hexahydrate solution in water.  Toxogenic species are not able to hydrolyse the pyrazinamide.  

MATERIAL SAFETY DATA:  

Each tablet contains 2.5 mg. of pyrazinamide. This product does not contain any material known at this time to be hazardous.

MATERIALS REQUIRED: 

PYZ tablets are sold ready to use, one tablet per tube, 28 tubes per pack.  All tests require fresh 24-hour growth on media not available from Key.  Consult the Manual of Clinical Microbiology for suggested media.  Other required materials are a loop or swab for harvesting colonies, K982364 PYZ (Ferrous sulfate) reagent, and distilled water, neutral pH. 

INSTRUCTIONS: 

1) Add 5 drops of water to the tube containing the tablet.

2) Inoculate heavily.  One loopful of growth from a culture plate should be enough. 

3) Incubate at 37 degrees for 4-24 hours. 

(4) Add 1-2 drops of  PYZ (Ferrous sulfate )reagent.  

INTERPRETATION:

An orange/red or brown color appearing instantly is a positive result indicating the organism is not a toxin producer.  Negative results will be colorless or grey. Note: The positive reaction may fade upon sitting.  In this case, if needed again, adding another drop of reagent can restore it.

STORAGE: 

Store tightly covered in a cool, dry place

QUALITY CONTROL:

PYZ tablets should be tested before use with organisms of known reactivity. We recommend C. xerosis  (positive) and C. diphtheriae (negative).

Discard used tests in a manner conforming with accepted laboratory procedures for biohazardous materials.  

REFERENCES AND FOOTNOTES: 

(1) Manual of Clinical Microbiology, 5th Edition, Chapter 31, page 280-283

(2) Colman, Weaver, and Efstratiou, Screening tests for pathogenic corynebacteria, Journal of Clinical Pathology, 1992: 45:46-48K9652


SPOT TESTS (see naphthylamide tests)

STREP  BOVIS SCREEN K1139

PRINCIPLES/DISCUSSION:

The association of Streptococcus bovis (Biotype 1) with occurrence of colonic cancers has been recognized for some time.  Because of this connection it is increasingly important to correctly and quickly identify Streptococcus bovis in fecal samples.  Key Scientific has combined a series of tests which will rapidly eliminate other similar organisms and leave Streptococcus bovis (Biotype 1) as the only likely identification. 

Bacteria produce enzymes which hydrolyze various chromogenic and fluorescent substrates. This hydrolysis will produce a color reaction, some apparent immediately and others by the use of special equipment or the addition of color developers.  The S-B screen makes use of these principles and, by combining non-interfering substrates, produces three reactions in one product, thus reducing the cost per test. The first test is p-nitrophenol ß-d-glucoside which is the substrate for esculin. Second is 4-MU--d-galactoside.  The last test is pyyrolidonyl aminopeptidase, frequently referred to as PYR.

QUALITY CONTROL:

Each tablet consists of approximately 0.05 mgs. each of the applicable substrates with inert fillers and tableting compounds. 

MATERIALS REQUIRED:

S-B Screen is sold ready to use in test tubes, 26 tubes per bottle, with 1 vial of reagent.  Usage requires 24-hour growth on media appropriate to the specimen.  Consult a current reference manual for the correct media to use.  The following items are also required but not provided:

Microbiology loop, needle, or sterile swab for harvesting

Distilled water, neutral pH

Wood's lamp KS1699 or equal

PROCEDURE:

Note: this test is intended for use with specimens that are known to be non-beta-hemolytic, catalase negative, Gram positive cocci in pairs or chains.  Any other organisms will give erroneous conclusions.

1) Add at least 0.25 ml but not more than 0.5 ml (about 5 drops) of distilled water to the tube containing the tablet.

2) Inoculate heavily from a pure 24-hour culture.  Use a visible paste of organism. The heavier the inoculum the brighter and faster the reaction:  Mix well by using the loop to move the tablet around in the tube.  It is not necessary for the tablet to dissolve.

3) Incubate for 2-4 hours.  If test cannot be read within 4 hours, incubate in the dark at room temperature for 8 or more hours. Do not read after more than 24 hours as false positives may occur.

RESULTS: 

(Read in the exact sequence listed, recording results, then refer to interpretation.)

[image: image3.wmf]EXPECTED REACTIONS: % POSITIVE

STRAIN

1. ß-fuco.

2. ß-gluco.

3. a-gluco.

S. intermedius 
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47

100

QC=ATCC 27335

S. anginosus

0

96

19

QC=ATCC 33397

S. constellatus

0

4

90

QC=ATCC 27823

1) Nitro-phenol: Observe for a yellow color indicating a positive test.  Colorless is negative.

2) 4-MU: Observe the tube for fluorescence by holding under a long-wave (360nm) ultra-violet light. Holding the light at any other angle could cause interference with true positive reactions.  A positive 4-MU shows a bright bluish white fluorescence.  Since some organisms tend to  have a slight fluorescence of their own, if pale fluorescence or fluorescence of a different color is noted, it is best to compare with a known positive as a control. Disregard pale fluorescence when the aminopeptidase reaction is positive; this pale fluorescence is related to the aminopeptidase reaction only.

3) AMINOPEPTIDASE: Perform the aminopeptidase test last by adding 2 drops of PEP reagent directly to the tube and reincubating for 15 minutes. Ambiguous results of the aminopeptidase may be intensified by vortexing a few seconds after addition of the reagent.  Red or purple is positive.  Green, turquoise, or yellow is negative.  Brightest and easiest to read reactions are done by dipping a swab into the tube then dropping 1 drop of reagent onto the swab.  Reaction will develop within 1 minute

INTERPRETATION: 

The first result to consider is the PYR (aminopeptidase) test.  Positive PYR specimens are not Streptococcus bovis (Biotype 1) and need no further consideration in this screen.  These organisms require additional testing for identification.  For PYR negative organisms, you should then look at the Esculin (p-nitrophenyl beta-glucosidase) results. Esculin negative tests are not Streptococcus bovis (Biotype 1) and, as before, should be tested further.  Esculin positive specimens are then reviewed for the last test, 4-MU a-galactosidase.  Streptococcus bovis (Biotype 1) are positive for this test, while most viridans group streptococci are negative.  The only organism which remains to cloud this picture is Streptococcus salivarius.  This can easily be separated from Streptococcus bovis with an LAP test, (available from Key Scientific, K1378B) for which Streptococcus bovis is positive and Streptococcus salivarius is negative.

REFERENCES/FOOTNOTES:

(1) Manual of Clinical Microbiology, Fifth Edition

(2) Ruoff, Kathryn L., Samuel I. Miller, Carol V. Garner, Mary Jane Ferraro, and Stephen B. Calderwood. Bacteremia with Streptococcus bovis and Streptococcus salivarius: Clinical Correlates of More Accurate Identification of Isolates. Journal of Clinical Microbiology, Feb. 1989. p 305-308. 

(3) Littel, Kenneth J. and Paul A. Hartman. Fluorogenic Selective and Differential Medium for Isolation of Fecal Streptococci. Applied and Environmental Microbiology, Feb. 1983. p. 622-627.  

( ) Numbers in parentheses indicate the order of consideration for interpretation of the test, not the sequence with which they are read.

REAGENTS (See DROPIT reagents) 

TRIPLE-TEST SWAB-ITS
Nitrophenol, methylumbelliferyl, and aminopeptidase combined swabs.
PRINCIPLES/DISCUSSION:

Some bacteria produce enzymes which hydrolyze various chromogenic substrates.  When these substrates are bound to another base, the hydrolysis will produce a color reaction, some apparent immediately and others by the use of special equipment or the addition of color developers.  The triple test swabs make use of these principles and, by combining non-interfering substrates, produce three chromogenic reactions in one product.  This reduces the cost per test and, in many cases, allows organism confirmation from a single tube. 

1. The primary tests are nitrophenol bound substrates.  Organisms containing the necessary enzymes hydrolyze these substrates, releasing the yellow nitrophenol which is visible without addition of any reagent.  The nitrophenol test will be the one listed first in the product name.

2. Enzymes acting on the secondary tests (methylumbelliferyl based) release fluorescent methyumbelliferone (4-MU) which can be observed under a Wood’s lamp, also without addition of any reagent.  These will be the second tests listed in the name of a product.

3. The last tests are aminopeptidase tests.  Organisms containing the enzymes necessary for hydrolysis of the applicable arylamide release free beta-naphthylamide which is detected by the addition of aminopeptidase reagent. These will be listed last on the labels.

MATERIAL SAFETY DATA:

Each swab consists of approximately 0.5 mgs. each of the applicable substrates (in different combinations) . None of the ingredients is hazardous in this form.

MATERIALS REQUIRED:

Each swab is sold separately, ready to use 25 and 50 per pack with rehydrating solution provided. Usage requires 24-hour growth on media not available from KEY.  Consult a current reference manual for the correct media to use.  The following items are also required but not provided:

Small test tube

Long-wave fluorescent light KS1699 or equal

K2375 PEP reagent

PROCEDURE:

1) Add at least .25 ml but not more than 0.5 ml (about 5 drops) of rehydration fluid to a small test tube.
2) Using the swab provided, Inoculate heavily from fresh 24-hour growth on a plate or slant. The heavier the inoculum the brighter and faster the reaction: Mix well 
3) Incubate for at least 2 hours leaving the swab in the tube.  If test cannot be read within 4 hours, incubate in the dark at room temperature for 8 or more hours. Do not read after more than 24 hours as false positives may occur.

Glycosidase (Nitrophenol) substrates:  (1st test - yellow)

ONPG(o-nitrophenol-ß-D galactopyranoside)

NAG(p-nitrophenol-N-acetyl-ß-D-Glucosaminide)

AFU (P-nitrophenol-alpha-D-fucopyranoside)

AGLU(0-nitrophenl-alpha-Dglucopyranoside)

PO4 -(alkaline phosphatase)

Fluorescent (Methylumbelliferyl ) substrates:

(2nd test - blue fluorescence)

MUG 4-mu-ß-D-glucuronide)

MBGL (4-mu-ß-D-Glucoside)

MBGA 4-mu-ß-d-galactoside)

MAGA(4-mu-alpha-d galactoside)

MAGL (4-mu alpha-D-Glucoside)

Aminopeptidase  (naphthylamide) substrates: (3rd test - red or purple aminopeptidase)

ARG (arginine ß-naphthylamide)

PRO (proline-ß-naphthylamide)

PYR (pyrrolidonyl-ß-naphthylamide)

TRY(Na-Benzoyl-DL-arginine-ß-naphtylamide-” trypsin”)

CHY(N-Glutaryl-Gly-Gly-Phe-ß-naphthylamide-”chymotrypsin”)

LGY (Leucyl glycine ß naphthylamide)

COMBINATIONS: specify desired combination.
INTERPRETATION: 

(Read and interpret in the exact sequence listed)

1) Nitrophenol tests: Observe for a yellow color indicating a positive test.  Colorless is negative.

2) 4-MU: Observe the tube for fluorescence by holding under a long-wave (360nm) ultra-violet light. Holding the light at any other angle could cause interference with true positive reactions.  A positive 4-MU shows a bright bluish green fluorescence.  Since some organisms tend to  have a slight fluorescence of their own, if pale fluorescence or fluorescence of a different color is noted, it is best to compare with a known positive as a control. Disregard pale fluorescence when the aminopeptidase reaction is positive; this pale fluorescence is related to the aminopeptidase reaction only.

3) AMINOPEPTIDASE: Perform the aminopeptidase test last by adding 2 drops of PEP reagent directly to the tube and reincubating for 15 minutes. Ambiguous results of the aminopeptidase may be intensified by vortexing a few seconds after addition of the reagent.  Red, blue, or purple is positive.  Green, turquoise, or yellow is negative.  Brightest and easiest to read reactions are done by dipping a swab into the tube then dropping 1 drop of reagent onto the swab.  Reaction will develop within 1 minute.

References / Footnotes:

(1) Manual of Clinical Microbiology, Fifth Edition

(2) Kilian, M and Bulow, P. 1976. Rapid Diagnosis of Enterobacteriacae, Acta path. microbio. Scan, Sect B, 84:245-251

(3) Wadsworth Anaerobic Bacteriology Manual, 5th Edition, 1993,Glucosidase tests, page 152.  

TRYPSIN / CHYMOTRYPSIN

K9162B TRY

K9161B CHY

PRINCIPLE: 

K9162B discs detect the trypsin enzyme in bacterial cells.  Hydrolysis of Na-Benzoyl- DL-arginine-ß-naphthylamide releases pure naphthylamide which is red after adding PEP (cinnamaldehyde) reagent.

K9161B discs detect the chymotrypsin enzyme.  In this test the substrate hydrolyzed is N-Glutaryl-Gly-Gly-Phe-ß- naphthylamide.

These tests are useful in the identification of anaerobes, specifically of value for Porphyromonas species.(1)  

TRY is also useful in the speciation of non-fermentative aerobic gram-negative bacilli and when used with other chromogenic tests produced by KEY can expedite identification.

MSDS

Only trained individuals should use discs. Unbound naphthylamide in considered hazardous: the disc contains the bound form and unbound naphthylamide is present only in a positive test.  Do not handle the used test- discard in a manner appropriate for biohazardous materials.  

PEP reagent is a 0.1% solution of p-dimethylaminocinnamaldehyde in hydrochloric acid and methanol.  Hydrochloric acid can cause irritation or burns-in case of contact flush with water.  PEP reagent will stain skin and clothing.

STORAGE:   

Store discs at 0-8 degrees C.  Do not use beyond the expiration date.

MATERIALS REQUIRED:

Key TRY and CHY discs are in packs of 50 discs with PEP reagent provided.  The tests require fresh growth on media appropriate for the specimen, however, chocolate based media can cause a false positive reaction (see LIMITATIONS).  A sterile loop or stick for harvesting, a slide, and distilled water are required but not provided.

PROCEDURE 

The discs are for invitro diagnostic use only.  Observe aseptic techniques when working with clinical specimens and microbiological cultures. The discs should be white to cream colored.  If discs have changed colors do not use them.  For best results use fresh cultures less than 48 hours old. 

1.   Place a disc onto a clean slide and moisten slightly.

2.   Using a sterile stick or loop, 

smear the disc with a visible 

paste of the suspected isolate. False negatives may result from insufficient inoculum.  

3.  Incubate at room temperature for 5 minutes. 

4.  Add 1 drop of PEP reagent and wait 2 minutes to observe color.

INTERPRETATION: 

After adding reagent, a positive test will be a deep red to deep purple while a negative test will be colorless, yellow, or bluegreen: the bluegreen color indicates a negative enzyme test and positive indole. Disregard pale pink reactions (see LIMITATIONS).

QUALITY CONTROL:   

Each lot of discs should be tested with organisms of known reactivity prior to use. We recommend:

Porphyromonas gingivalis, ATCC 33277 (TRY +, CHY -) and  Porphyromonas levii, ATCC 29147, (TRY -, CHY +).  We also recommend smearing a plain paper disc as a negative control if the growth media contains vitamins (see LIMITATIONS).

LIMITATIONS: 

Some organisms may react with the reagent to produce a pale pink reaction which is not related to the substrate being tested.  This can also happen from colonies grown on chocolate agar or other vitamin enriched agar. This should not be read as positive.  If in doubt, smear the organism onto a piece of plain filter paper and immediately add reagent.  If the organism turns pale pink on the plain paper, it is negative for the substrate.  Enterbacter aerogenes may be used as an example of this reaction.

REFERENCES: 

1.  Hudsbeth, M.K., Gerardo, S. Hunt, Citron, D.M. and Goldstein, E.J.C., October 1997, Growth Characteristics and a Novel Method for Identification of Porphyromonas Species Isolated from Infected Dog and Cat Bite Wounds in Humans. Journal of Clinical Micro,Vol 35, No. 10, Pg. 2450-24531.

2.  Lennette, E.H., et al, 1985 

Manual of Clinical Microbiology, 

4th Ed., ASM, Washington,D.C.

3.  Finegold, S.M. et al, 1986.  

Diagnostic Microbiology 7th ed. C.V. Mosby Co. St. Louis, MO

3.  Sutter, V.I. and W. T. Carter. 1972 Evaluation of media and reagents for indol-spot tests in anaerobic bacteriology.  Am. J. Clin. Pathol. 58:335-338

UREASE TEST TABLETS

DISCUSSION:

Several species of Enterobacteriaceae, including Proteus, Klebsiella, and some Citrobacter species,as well as some Haemophilus species and several other bacteria, fungi, and yeast species produce the enzyme urease.  This enzyme hydrolyzes urea into ammonia, water and carbon dioxide.(1)  Since most stool pathogens, particularly Salmonella, Shigella, and E. coli, are urease negative, it can be useful to determine an organism's urease activity.  A notable exception to this is Yersinia enterocolitica, which is urease positive.  Key Urease Test tablets indicate the presence of the alkaline ammonia end product by a color change from straw color to pink or red. Key Urease WEE-TABS also work for anaerobic organisms aerobically.

MATERIAL SAFETY:

Each K650 tablet contains 10 mg. of urea. K1650 tablets contain less than 2 mg. of urea. This product does not contain any material known at this time to be hazardous.

MATERIALS REQUIRED:

K650  Urease Tablets are sold on bottles of 50 tablets only. K1650 WEE-TABS are sold in packs of 28 ready-to-use, pre-labeled tubes. Urease test tablets require preliminary growth on certain culture media.  Consult a reference manual such as the Manual of Clinical Microbiology for the appropriate media to use. The following items are required but not provided:

Test tubes (K650  only)

Loop for harvesting colonies

Distilled water, neutral pH

QUALITY CONTROL:

Key Urease tablets should be tested prior to use with organism of known reactivity.  Discard used tests in a manner conforming with accepted laboratory procedures for biohazardous materials.

INSTRUCTIONS:

1)  Add 1 Urease Test Tablet to 1 ml. of distilled water in a small test tube. For WEE-TAB Urease add 3-5 drops of water.

2)  Inoculate heavily from a culture grown on a slant or plate. Kliger, Russell, or T.S.I. agar may be used without affecting the results.

3)  Incubate at 37 degrees C.  Proteus gives a positive test in 1-8 hours.  Some Klebsiella strains produce urease in smaller amounts and may require up to 24 hours in the K650 to show a positive reaction.  Any pink or red color is a positive result.

WEE-TAB reactions take as little as 15 minutes and are finished at 6-8 hours.

EXPECTED REACTIONS: 

Organism            Reaction     % Positive

Citrobacter sp.   
+        
78

Edwardsiella     
-         
0

Enterobacter sp. * 
-         
10

E. coli                  
-           
1

Hafnia

-
0

Kleb. pneumoniae
+         
96

Morganella        
+             98

Proteus mirabilis
+         
98

Proteus vulgaris   
+          
98

Providencia sp.*
+/-       
30

Salmonella sp.   
 -              99

Shigella sp.            
 -         
0

Yersinia sp. *        
+             80

* Reactions vary within sp.

REFERENCES:

(1) Bailey and Scott's Diagnostic Microbiology, 8th Editions,Chapters 9 and 27.
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UREA/INDOLE   K1651

DISCUSSION

Several species of Enterobacteriaceae, including Proteus, Klebsiella and some Citrobacter, produce the enzyme urease.  This enzyme hydrolyzes urea into ammonia, water, and carbon dioxide.  The alkaline ammonia then turns the pH indicator pink.  These tablets also work for the speciation of anaerobes using aerobic incubation.

Some members of Enterobacteriaceae degrade the amino acid tryptophan. One of the end products is indole  which will react with Kovacs'  reagent to form a deep red color.

ACTIVE INGREDIENTS: 

Each  K1651 tablet contains approximately 5 mg. of urea, and 2.5 mg. of tryptophane. 

MATERIAL SAFETY DATA:

This product does not contain any material known at this time to be hazardous.

MATERIALS REQUIRED

KEY WEE-TABS require preliminary growth on culture media appropriate for the specimen.  Consult a reference manual such as the Manual of Clinical Microbiology for suggestions. K1651 WEE-TAB Urea/Indole is provided ready-to-use in tubes, 28 per box.  K1651B contains 50 tablets only.  In addition to the above you will need to provide small test tubes (if using K1651B), a loop for harvesting colonies, distilled water, neutral pH, and Kovacs' Reagent (Catalog #170, sold separately)

STORAGE

Store tightly closed in a dry place.

INSTRUCTIONS

1)  Add 1 tablet and 5 drops to 0.5 ml. of distilled water to a small test tube.

2)  Inoculate heavily from isolated colonies.

3)  Incubate at 37 degrees C.  

4)  After 1 hour, if the urease is positive, perform the indol test.  If the urease appears negative, return the test to the incubator for up to 6 hours. Some organisms   (or insufficient inoculum)

may be slower to react.  After  6 hours or when the urease is positive, perform the indol test.

5) To perform the indole test, add 2 drops of KEY Kovacs' Reagent (K170) to the tube.  Let stand  3-4 minutes without shaking.  A positive test will develop a cherry red color in the top layer.

QUALITY CONTROL

The tablets should be tested prior to use with organisms of known reactivity.  Discard used tests in a manner conforming with accepted laboratory procedures for biohazardous materials.

REFERENCES

(1) Manual of Clinical Microbiology, Fifth Edition, Chapter 36,  "Enterobacteraciae".

(2) Bailey and Scott's Diagnostic Microbiology, Seventh Edition, Chapter 27  "Enterobacteraciae".

VOGES-PROSKAUER TESTS

PRINCIPLE / DISCUSSION:

Voges-Proskauer tests demonstrate an organisms' ability to convert pyruvate to acetoin.  This property is a valuable tool in distinguishing Klebsiella, Enterobacter, Ewingella  and Serratia from other members of  Enterobacteraceae, as well as distinguishing between Proteus vulgaris (V-P negative) and P. mirabilis (V-P positive).

Key Scientific has found that modifications in the original procedure can produce more clear-cut reactions as well as shorten the incubation period. Key's rapid V-P test can be used in place of any standard V-P test. Since the pyruvate to acetoin conversion occurs more efficiently at a slightly acid pH, the tablets contain dextrose to insure adequate acid formation.

ACTIVE INGREDIENTS / MSDS:

Voges-Proskauer Tablets contain 10 mg. of sodium pyruvate per tablet with dextrose and other inert ingredients. WEE-TABS contain 1 mg. sodium pyruvate. 

Voges-Proskauer Tablets do not contain any material known at this time to be hazardous.

Alpha-Naphthol Tablets contain 200 mg. of alpha naphthol per tablet. Alpha-naphthol is harmful if inhaled, ingested, or absorbed through the skin, and causes severe irritation.  In case of exposure, immediately flood eyes and skin with large amounts of water and remove contaminated apparel.  Wash contaminated clothing before reusing.    

MATERIALS REQUIRED:

Voges-Proskauer tests require preliminary growth on appropriate media.  Consult a manual such as the Manual for Clinical Microbiology for this information. Each item is sold separately.

K660 Voges Proskauer-50/bottle

K1660 Regular tablets provided in 28 ready-to-use tubes.

K675 Alpha-Naphthol Tablets-10 each

The following items are also required but not provided:

Test tubes

Loop for colony transfer

Distilled water

Isopropyl alcohol

40% KOH

PREPARATION OF REAGENT:

Dissolve 1 alpha-naphthol tablet in 5 ml. of isopropyl alcohol.  This makes enough for 15-20 tests and must be made fresh daily.

PROCEDURE: REG. TABLETS

(1) Place 1 V-P Tablet and 1 ml. of distilled water into a test tube. 

(2) Inoculate heavily with either 2-3 drops of a heavy suspension of the organism to be tested or with a heavy loopful of organism directly from the plate. Best results require a final suspension of at least a #3 McFarland. 

(3) Incubate at 37C for 6-8 hours, but no more than 8 hours. Inoculating the V-P tube and refrigerating overnight for incubation the next day will not adversely affect the test. 

(4) After incubation, add 3 drops of 40% KOH and mix by gently shaking.  

(5) Next add 2 drops of alpha-naphthol reagent.  The reagent will form a thin layer on the surface of the liquid.  Allow the tube to stand up to 30 minutes, observing periodically for the appearance of a cherry red color. 

In a positive V-P  test, the acetoin will react with alpha-naphthol in the alkaline environment provided by the KOH to produce a cherry red color.  The color develops first at the surface and then spreads gradually into the lower part of the tube.  In a strong reaction the color appears almost immediately but weaker ones may take 20-30 minutes.  No color change, or the appearance of a copper color is a negative result.

QUALITY CONTROL:

KEY Voges-Proskauer Tablets should be tested prior to use with organisms which produce known reactions.  The Manual for Clinical Microbiology suggests Enterobacter aerogenes for positives and E. coli for negative.  Finished tests should be discarded in a manner appropriate for biohazardous materials 

STORAGE:

Store unused tablets and desiccant tightly sealed at room temperature.

USUAL REACTIONS:

Serratia marcescens 
+

Serratia liquifaciens 
+

Klebsiella pneumoniae
+

Klebsiella oxytoca       
+

Enterobacter aerogenes 
+

Enterobacter cloacae  
+

Proteus mirabilis      
+

Proteus vulgaris      

-

E. coli                 

-

Salmonella            

-

Shigella               
   
-

Citrobacter freundii    
-

Morganella morganii    
-

Yersinia enterocolitica  
 -

REFERENCES:

1) Manual of Clinical Microbiology, Fifth Edition, Chapter 120, "Quality Control" and Chapter 122, "Reagents and Stains"

2) Bailey and Scott's Diagnostic Microbiology, Seventh Edition, Chapter 27, "Enterobacteriaceae"
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