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Ability to Respire
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FPH2 + 02—> FP + H202

Reduced Oxidized Hydrogen
Flavoprotein Flavoprotein  Peroxide

Superoxide

IH* 4 DOy SOIER . 0% 4 05
Superoxide Hydrogen
Radical Peroxide

5'1 5 MICROBIAL PRODUCTION OF H,O, 4+ Hydrogen peroxide
may be formed through the transfer of electrons from reduced
flavoprotein to oxygen or from the action of superoxide dismutase.

Catalase

2H,O0p —> 2H,0 + 03(9)

Hydrogen
Peroxide

5' 1 6 CATALASE MEDIATED CONVERSION OF H,0O, 4 Catalase
is an enzyme of aerobes, microaerophiles, and facultative
anaerobes that converts hydrogen peroxide to water and

OXVEen gas.
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Catalase test
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Ability to Respire
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Oxidase test
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Oxddase Test

(O |—=[o]—[e]

Purple reaction

Bacteria on test strip Add oxddase reagent L ..
= Oxidase positive
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5'21 OxipAse Test oN BACTERIAL GROWTH 4 A few drops of
reagent on oxidase-positive bacteria will produce a purple-blue
color immediately.

5'22 OxipAse Supe Test 4 Positive results with this test
should appear within 20 seconds. The dark blue is a positive
result. No color change is a negative result. The organism in
the top right panel demonstrates a negative result (not blue)
but appears yellow because it is pigmented. (BBL™ DrySlide™
systems available from Becton Dickinson, Sparks, MD.)
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Oxidase Test
Discriminates organisms that can produce cytochrome oxidase which
catalyzes the transfer of electrons from reduced cytochrome c in the
electron transport chain to molecular oxygen.

Test uses NNNN-tetramethyl-p-phenylenediamine (Oxidase Reagent)
as an artificial electron acceptor: when oxidized it Is colorless, when
reduced it turns purple

*Look for color change
on the bacteria, not on
the cotton swab! (The
reagent will turn light
purple when exposed to
oxygen in the air)

© The McGraw-Hill Companies/Aubum University Photographic Service
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Ability to Respire
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aLIDAMESIE 3- Nitrate reduction test
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5'25 INncuBATED NITRATE BROTH BEFORE THE ADDITION OF
Reacents ¢ Numbered 1 through 5 from left to right, these are
Nitrate Broths immediately after incubation before the addition
of reagents. Tube 2 is an uninoculated control used for color
comparison. Note the gas produced by tube 5. It is a known
nonfermenter and, therefore, will receive no reagents. The gas
produced is an indication of denitrification and a positive result.
Tubes 1 through 4 will receive reagents. See Figure 5-26.




5'26 INcusATED NiTRATE BROTH AFTER ADDITION OF REAGENTS 4
After the addition of reagents, tube 1 shows a positive result.
Tube 3 and tube 4 are inconclusive because they show no color
change. Zinc dust must be added to tubes 2 (control), 3, and 4
to verify the presence or absence of nitrate. See Figure 5-27.
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5'27 IncuATED NITRATE BROTH AFTER ADDITION OF REAGENTS
AND ZINC + Finally, a pinch of zinc is added to tubes 2, 3, and 4
because they have been colorless up to this point. Tube 2 (the
control tube) and tube 3 turned red. This is a negative result
because it indicates that nitrate is still present in the tube.
Tube 4 did not change color, which indicates that the nitrate
was reduced by the organism beyond nitrite to some other
nitrogenous compound. This is a positive result.
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M panies, Inc. Pe
Copyright © The McGraw-Hill Companies, inc. Permiss quired for reproduction or display. s
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NO3_ ot 26_ L OH* nitrate reductase >N()z_ 5 H20 = |

A+ B + nitrite = red
sulfanilic acid (reagent A) + Zinc converts nitrate
dimethyl-alpha-naphthylamine tonitrite
(reagent B) -

© The McGraw-Hil University

add zinc to negative tubes

Nitrate to nitrite

Complete
reduction



1. Inoculate with pure culture.

—
-

2. Incubate at
35+2°C
for 24 hours

5. If not red, add zinc.

[ ]

If red, organism If not red, organism
does not reduces nitrate to
reduce nitrate. something
Test is completed. other than nitrite.

3. Examine the
Durham tube

4. If no bubble, add 8 drops
- Reagent A and 8 drops
Reagent B—Mix well.

If there is a bubble and
organism is NOT a fermenter,
organism reduces nitrate to N».
Test is completed.

If red, organism
reduces nitrate to nitrite.
Test is completed.

TABLE OF RESULTS

Result Interpretation Symbol

Gas (Nonfermenter) Denitrification—production of nitrogen gas -
(NO; — NO, — N,)

Gas (Fermenter, or status is unknown) Source of gas is unknown; requires addition of reagents

Red color (after addition of reagents Nitrate reduction to nitrite (NO, — NO,) .

A and B)

No color (after the addition of reagents) Incomplete test; requires the addition of zinc dust

No color change (after addition Nitrate reduction to nongaseous nitrogenous compounds +

of zinc) (NO, — NO, — nongaseous nitrogenous products)

Red color (after addition of zinc dust) No nitrate reduction
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Beta Hemolysis Alpha Hemolysis Gamma Hemolysis
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i refers to a clear, colorless zone surrounding the colony,
where a complete lysis of the red blood cells by the hemolysins has
occurred.




| refers to no hemolysis or discoloration of the agar
surrounding the colony.
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| appears as a zone of partial hemolysis surrounding the
colony, often accompanied by a greenish or brown discoloration due to
oxidation of hemoglobin to met-hemoglobin by hydrogen peroxide
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Staphylococcus epidermidis
Enterococcus faecalis (BSL-2)
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Erwinia amylovora
(2% Enterococcus faecalis)

Escherichia coli
Pseudomonas aeruginosa (BSL-2)
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1. Inoculate with pure culture.

e —
- - -
2. Incubate at
35+2°C 3. Examine the
for 24 hours Durham tube
If there is a bubble and
organism is NOT a fermenter,
4. If no bubble, add 8 drops °’93"'5Tr;‘s;‘jg‘g)‘j:;l::::f to N,.
-— Reagent A and 8 drops — 3
Reagent B—Mix well.
‘ 5. If not red, add zinc.
\ if red, organism
o (- reduces nitrate to nitrite.
Test is completed.
If red, organism If not red, organism
does not reduces nitrate to
reduce nitrate. something
Test is completed. other than nitrite.

Test is completed.
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