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enzymatic complement. A variety of different bio-
chemical changes result, as follows:

Lactose fermentation
Gas production
Litmus reduction
Curd formation
Proteolysis

Alkaline reaction

Litmus milk

Dr AMOHAMMADI




HOCH, HOCH, HOCH, HOCH,
9] 9] 8] 0O
HO OH . HO OH OH
0 -galactosidase
+ H,0 > + HO
OH OH OH OH
OH OH OH OH
B-D-Lactose B-D-Galactose B-D-Glucose
Glycolysis

5"72 LAcTose HyDROLYSIS 4+ Lactose hydrolysis requires the enzyme B-galactosidase and produces glucose and galactose—two
fermentable sugars.
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_ _ casease _ _
calcium caseinate - caseinogen (acid clot)

(soluble salt of casein) low pH (insoluble precipitate)

5' 73 AciD CLOT FORMATION 4 An acid clot is the result of
casease catalyzing the formation of caseinogen, an insoluble
precipitate, under acidic conditions.

5"74 AcID CLOT 4+ An acid clot appears in the top tube; an
uninoculated control is below. Note the reduced litmus (white)
Dr AAMOHAMMADI at the bottom of the clot.



5'75 GAS PRODUCTION FROM

FERMENTATION 4 This organism
has produced gas fissures in

the clot.
casein rE”T:' »  paracasein (soft curd)
(soluble) Ca (insoluble precipitate)

5"76 Curp FORMATION 4 Rennin converts casein to para-
casein to form a curd.
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TABLE

OF RESULTS

Result Interpretation Symbol
Pink color Acid reaction A
Pink and solid (white in the lower portion if the Acid clot AC
litmus is reduced); clot not movable

Fissures in clot Gas G
Clot broken apart Stormy fermentation S
White color (lower portion of medium) Reduction of litmus R
Semisolid and not pink; clear to gray fluid at top Curd C
Clarification of medium; loss of “body” Digestion D
Blue medium or blue band at top Alkaline reaction K

No change

*These results may appear together in a variety of combinations.

None of the above reactions NC
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Species RCM Litmus Acid from

Colour Digestion Odour Gas mill Glucose Sucrose Lactose Salicin
C. botulinum black + - + D + v - -
C. perfringens black + + + CD + + v
C. tetani black + + - C - - - -
C. novyi red - - + GC + - - -
C. septicum red - - + AC + - + +
C. fallax red - - + AC + + + +
C. sordellii* black + + + CD + - - -
C. bifermentans* black + + + CD + - - v
C. histolyticum black + + - D - - - -
C. sporogenes black + + + D + - - v
C. tertium - - + AC + + + +
C. cochlearium red - - + - - - -
C. butyricum - - + ACG + + + +
C. nigrificans - - - - - - -
C. thermosaccharolyticum - - + + + + +
RCM: Robertson’s cooked meat medium
Litmus milk: A, acid; C, clot; D, digestion; G, gas
* C. sordellii also splits urea; C. bifermentans does not

Dr AMOHAMMADI




the spectrum of litmus milk changes. Since some of
the reactions take 4 to 5 days to occur, the cultures
should be incubated for at least this period of time;
they should be examined every 24 hours, however.
Look for the following reactions:

Acid Reaction Litmus becomes pink. Typical of
fermentative bacteria.
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Alkaline Reaction Litmus turns blue or purple.
Many proteolytic bacteria cause this reaction in the
first 24 hours.

Litmus Reduction Culture becomes white; ac-
tively reproducing bacteria reduce the O/R potential
of medium.

Coagulation Curd formation. Solidification is due
to protein coagulation. Tilting tube at 45° will indicate
whether or not this has occurred.

Peptonization Medium becomes translucent. It of-
ten turns brown at this stage. Caused by proteolytic
bacteria.

Ropiness Thick, slimy residue in bottom of tube.
Ropiness can be demonstrated with sterile loop.

Record the litmus milk reactions of your unknown on
the Descriptive Chart.




(a) (b) (9) (d) (e)

Figure 28.1 Litmus milk reactions. (a) Uninoculated,
(b) acid, (¢) acid with reduction and curd, (d) alkaline,
and (e) proteolysis.
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7'54 REACTIONS IN LitMmus MILK From left to right: Alcaligenes faecalis (K), uninocu-
lated control, Pseudomonas aeruginosa (K), Clostridium sporogenes (D), Clostridium aceto-
butylicum (AGCR), Escherichia coli (A), and Lactococcus lactis (ACR). The clear fluid on the
surface of the two Clostridium cultures is mineral oil used to make the medium anaerobic.
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A B Cc D E

Litmus milk reactions: (A) Alkaline. (B) Acid. (C) Upper transparent portion is peptonization; solid white por-
tion in bottom is coagulation and litmus reduction; overall redness is interpreted as acid. (D) Coagulation and litmus re-
duction in lower half; some peptonization (transparency) and acid in top portion. (E) Litmus indicator is masked by pro-
duction of soluble pigment (Pseudomonas); some peptonization is present but difficult to see in photo.
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Figure 28.2 Summary of possible litmus milk reactions
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