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1. Catalase test

[ Reagents ]
3% Hydrogen peroxide reagent
Dilute 30% 1:10 in deionized water prior to use.
= 30% reagent is hazardous.
Store at 2 to 8°C with light shielding.

{ Supplies ]
Glass slide.

Sterile wooden sticks or plastic or platinum loops or wires.

{ Procedure ]
1) Fresh colonies of bacteria growing on agar media, preferably blood agar or Chocolate agar.
For anaerobes, expose colonies to air for 30 min prior to testing.

2) Touch the center of a well isolated colony to a clean glass slide.
= Be sure colony is visible to the naked eye on slide.
= If colony is from blood agar plate, use care not to pick up blood.

3) Place 1 drop of peroxide reagent on slide and observe immediately for effevescence.
= Hold over dark background to well observed bubbles.

4) Discard slide into sharps container.

([ Results ]
Positive results ;
Shows immediate appearance of bubbles or weak reaction has one or two bubbles.
Negative test ;
Shows no bubbles or a few bubbles after 20 sec.

Refer to attached video = https://www.biken.osaka-u.ac.jp/pmru/pdf data/catalase3.mp4

{ Quality control ]
Bacillus spp. are catalase positive.

Clostridium spp. are catalase negative.

{ Limitation ]
RBCs contain catalase, do not pick up blood agar with colony.
Selecting colonies with loop will yield false-positive results.
Older cultures may give false-negative results.

Do not mix the reagent and the colony.



2. Heat-stable (68°C) catalase test

Most strains of Mycobacterium tuberculosis and other members of the MTBC do not produce

heat-stable catalase except for certain INH-resistant strain.

[ Reagents ]
30% Hydrogen peroxide
10% Tween 80
0.067 M phosphate buffer (pH 7)

{ Supplies ]
Disposable pipette, Screw-cap tube, Water bath or Aluminum block bath

{ Procedure ]
1) Prepare the fresh colonies of bacteria growing on 7H11 agar or Ogawa medium.
2) Make a heavy suspension of the organism in 0.5 ml of 0.067 M phosphate buffer in a
screw-cap tube.
3) Incubate in a 68"C water bath or heating block for 20 minutes.
4) Cool to room temperature
5) Add 0.5 ml of 50-50 solution of 10% Tween 80 and 30% H>O; and recap tubes loosely.
6) Read to well observed bubbles.

{ Results ]
1) Positive : formation of bubbles. Small quantity bubbles may be seen, as a positive reaction.
2) Negative : no bubbles within 20 minutes.

Refer to attached video = https://www.biken.osaka-u.ac.jp/pmru/pdf data/catalase2.mp4

{ Quality control ]
Positive control : Mycobacterium gordonae

Negative control : Mycobacterium tuberculosis

{ Note ]
Do not shake tubes for the reason that they may read as false positive.

Older cultures may give false-negative results.



3. Nitrate reduction test

[ Reagents ]
1. Nitrate substrate broth : store at 2 to 8°C.

Bacto peptone 20 g
potassium nitrate 2g
distilled water 1,000 ml

Dispense 2 to 4 ml in 13 by 100 mm screw-cap tubes.
Autoclave at 121°C for 15 min.

2. 0.8% sulfanilic acid ( Reagent A )
sulfanilic acid 08 g
distilled water 70 ml
glacial acetic acid 30 ml
Mix sulfanilic acid with water ; heat to dissolve.
Cool, and then add acetic acid.
Store at 2 to §8°C.
Shelf life is 3 months, approximately.

3. 0.5% N,N-dimethyl-1-naphthyl-amine ( Reagent B )
glacial acetic acid 30 ml
distilled water 70 ml
NN-dimethyl-1-naphthylamine 0.5 g
Combine acetic acid and water then add a-naphthylamine.
Store at 2 to 8°C.
Shelf life is 3 months approximately.

4. Zinc metal dust

{ Procedure ]
1) Inoculate the tube of nitrate broth from an isolated colony, a pure subculture, or 1 or 2 drops
of an overnight broth culture of the organism.
2) Incubate for 2 hours to 5 days.
Nonfermenting Gram-negative rods incubate at 25 to 30°C.
Other organisms at 35 to 37°C.
Incubate Campylobacter at 35°C in a microaerobic atmosphere for 3 days.

3) Remove approximately 0.5 ml of broth into a nonsterile 13- by 100-mm tube.
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4) Add 2 or 3 drops of reagent A. Mix well by tapping or shaking tube.

5) Then, add 2 or 3 drops of reagent B. Mix again.

6) Look for a red color within 1 to 2 min.

7) If no red color is observed, add a small amount of zinc dust to the nitrate tube.

8) Examine for red color within 10 min.

{ Results ]
Positive results ;
Red color after the addition of reagents: nitrate reduction positive, nitrite reduction negative.
No red color after the addition of reagents and no red color after the addition of zinc to nitrate
broth: nitrate reduction positive, nitrite reduction positive
Negative results ;
In nitrate broth no color development after adding reagents and red color development after

adding zinc (zinc catalyses the change from nitrate to nitrite): nitrate reduction negative
{ Limitation ]
Interpretation of color reactions should be made immediately, as color reactions with a positive

test may fade rapidly.

[ Reference ]
CMPH 4th edi. 2016. ASM
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{ Figure ]

|:> Reagent addition (after 10 min.).

I:> After zync powder addition.
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4. Motility Test (Microscopic observation method)

Bacterial motility can be observed directly by placing a drop of culture broth medium on a
microscope slide, adding a coverslip and viewing it under a microscope. This test is used

primarily for detecting the motility of bacteria species.

[ Reagents ]
Saline or any broth can be use which does not contain carbohydrate.

e.g. Heart infusion broth, neutrient broth and peptone water.

{ Supplies ]
Microscope slide and coverslip
Sterile wooden toothpicks or plastic sticks or loops

Microscope

[ Procedure ]
1. Place a small drop of culture broth on the center of a microscope slide and adding a
coverslip.
2. Or, place a drop of broth on the center of a microscope slide and suspend isolated fresh
growth colony.
3. Observe under high-dry objective (40x).
For a light microscope, decrease the light by closing the diaphragm.

If possible, use a phase-contrast microscope.

{ Results ]

Positive results ; Motile organisms change each other position.

Brownian movement where the organisms remain in the same relative position, should not be
mistaken for true motility.

Refer to attached video : https://www.biken.osaka-u.ac.jp/pmru/pdf data/motility2.mp4

{ Limitation ]
1) Microscopic observation method is best method for Bacillus spp..
2) Listeria spp. and Yersinia enterocolitica are motile at 25°C but not at 35°C.
3) Saline can be used for Gram-negative rods.

4) Enterococcus casseliflavas and Enterococcus gallinarum are motile using by this method.
[ Reference ]

+ CMPH 4th edi. 2016. ASM
+ Koneman's Color Atlas and Textbook of Diagnostic Microbiology, 7 th edi. 2017Y
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5. Oxidase Test NEW

The oxidase test detects cytochrome C oxidase enzyme activity. This enzyme is the final
position in electron transport system and its role is to catalyst electron and hydrogen ion combine
with oxygen to produce water. The electron transport system is located in the bacterial cell
membrane, but anaerobic bacteria that do not utilize oxygen are oxidase negative.

The reaction principle uses TMPD (Tetra-methyl-p-phenylenediamine: Kovacs method)
instead of a cytochrome substrate. When TMPD is oxidized (dehydrogenated) by cytochrome C

oxidase then forms a deep purple compound.

[ Reagents and Supplies ]
Kovacs reagent ;
+ 0.1g N,N,N,N-tetramethyl-p-phenylenediamine dihydrochloride ~(TMPD) / 10 mL Sterile
purified water.
+ After dissolving in sterile purified water, let it stand for about 15 minutes.
- Dispense an approximately 200 W€ into a microcentrifuge tube, seal tightly and store frozen.
Supplies ;
* Microtubes, Dried filter paper disk or strip, Toothpick or plastic wire and petri dish.

[ Procedure ]
1) Place a piece of filter paper in a sterile petri dish and moisten with Kovacs oxidase reagent
that has been returned to room temperature.
2) Pick an isolated colony using a toothpick or similar tool and smear them put onto oxidase
filter paper.
* You can also tear the oxidase paper into small pieces (do not cut it with metal tongs) and
place them over the colony.
+ Alternatively, you can attach the colonies to a cotton swab and then soak the swab in the
oxidase reagent.

3) Observe the color change within 30 seconds.

[ Results ]  See Figure 2.
+ Positive : Develops a deep blue to purple color.

* Negative : No color change.

{ Quality control ]
+ Positive control : Pseudomonas aeruginosa ATCC 27853
* Negative control : Escherichia coli ATCC 25922
= If stable positive and negative bacterial strains are available, other reference strains may

be used.
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{ Limitation ]

+ The oxidase test is applicable to aerobic or facultative anaerobic Gram negative bacteria.

+ Follow the recommended testing time. After 30 seconds, oxidase negative bacteria will

gradually turn blue to purple.

+ Do not pick a colony using metal instruments such as nichrome wire.

- Colonies grown on agar plate containing sugars or dyes (such as MacConkey agar) should
not be used this test.
= False negatives occur in culture media containing glucose.

+ The Kovacs reagent is unstable, so if it turns purple, make a new reagent.

[ Fig.2 Oxidase test ]

Right . Vibrio parahaemolyticus RIMD 2211093 (positive)
Left . Escherichia coli ATCC 25922 (negative)
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