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Table 1. Results of Lancefield’s precipitin reaction

Streptococcal grouping sera
B C D N A~5S*

Strain

Non-motile enterococci
S. faecalis MO-26A - -
S. faecalis H-21A - =
S. faecalis subsp. liquefaciens 3-1A  —  —
S. faecalis subsp.zymogenes ME-131 —  —

+ o+ + 4+
1

Motile streptococci
S. faecium M-7-1 - -
S. faecium M-22C - =
S. faecium M-46A - =
S. faecium M-56C - =
Atypical enterococci M-31H - -
S. bovis M-20A - -
S. bovis M-28B - -
S. bovis M-28E - -
S. bovis M-39F - -

+ o+ o+ + o+ 4+ + + o+
|

!
+
|

Unclassified M-29C - =
Unclassfied M-40D - - -+ _
Unclassified M-128F - - -+ -

* . Serological group AEFGHKLMOPQR&S
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Table 2. Physiological characteristics of motile group N streptococci.

Characteristic S. lactis  S. cremoris | M-29C M-40D M-128F | S. faecium M-7-1

10°C + + + + + +
40°C d - + + +
45°C - - - - -
50°C - - - - — -
60 °C, 30 min. d d - - -
4.0 % NaCl + - + + +
6.5 % NaCl - - - - -
pH 9.2 + - + + +
pH 9.6 - - - -
0.1 % M.B.milk
0.3 % M.B.milk

+ +

+ o+ o+ o+ o+ o+

+
+
Litmus milk R
40 % bile + +
+
d
d

Arginine

+ = o+ 4+

+ + + o+ 4+
+ ™ o+ 4+

+ + + =

+

Esculin

Na hippurate .
TTC . . - - - -
K tellurite . . - - -
Gelatin - - - - - -
Starch - - - - -
Levan . . - -

Dextran . . - - -
Haemolysis a~y a~y a «a
Lancefield group N N N N
Motility - — + +
Glucose + + +
Lactose +
Sucrose d

d

d

+ + Z R

a + +
|
|
|

+ 4+ + + +OR

Arabinose
Trehalose
Raffinose -

|
|
|
|

[~ =N

Inulin
Mannitol d d
Sorbitol - -
Glycerol - -
Salicin d d

+ o+ o+ o+

+ o+ o+ 4+

+ o+ o+ +
|

d : Some strains positive, some negative
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Table 3. Motile streptococci in raw milk samples (1978) .

No. of No. Per cent No. of

Sample samples positive positive strains
Milk (Fukuyama) 22 20 90.9 71
Milk (Kiel)* 50 18 36.0 25

* ¢ Institute for Hygiene, Federal Dairy Research Centre, Kiel
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Table 4. Physiological characteristics of motile streptococci
isolated from raw milk samples *

Results (71 strains)

Characteristic

Positive Negative
10°C 7 0
45°C 71 0
60 °C, 30 min. 71 0
6.5 % NaCl 70 1
pH 9.6 71 0
0.1 % M.B. milk 71 0
TTC 0 71
K tellurite 0 71
Gelatin 0 71
B haemolysis 0 71
Motility 71 0
Sucrose 71 0
Arabinose 71 0

* : Fukuyama, Japan

Table 5. Physiological characteristics of motile streptococci
isolated from raw milk samples *

Results (25 strains)

Characteristic — -
Positive Negative

45°C 25 0
6.5 % NaCl 25 0
40 % bile 25 0
K tellurite 0 25
Gelatin 0 25
Litmus milk (Reduction) 25 0
Arginine 22 3
B haemolysis 0 25

. 37°C 19 6
Motility { 20°C 25 0
Serological group D 25 0
Lactose 25 0
Mannitol 25 0
Glycerol (Anaerobic) 6 19

* . Kiel, Federal Republic of Germany
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Table 6. Motility test of streptococcal stock strains*

Serological . No. of Motility
Species .
group strains +

S. pyogenes

S. agalactiae 4
S. pyog. human C

S. pyog. animalis

S. equi

S. dysgalactiae

S. faecalis

S. faecalis var. liquefaciens
S. faecalis var. zymogenes
S. faecium

S. durans

S. bovis

S. equinus

WWWwun s whw

S. sanguis
S. salivarius, S. sp.

S. lactis

S. sacch.-lactis
S. diacetylactis
S. cremoris

CROTOZZZZIrMAIQTMEOUUOUUODOOUDUTOOOOW >

Viridans gr. I ~IV
S MG

S. milleri

S. mutans

S. thermophilus
Streptococcus sp.

—_
w»—wwwow»—wwwmw&wwwm\lwww'—ww\lwwwmw-hwww

—
WHENWWOWENWRNN RN WDV WWW=WW:*

Total 152 8 144

* 1 Streptococci Centre, Institute for Hygiene, Federal Dairy Research Centre
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Figs. 1-2. Flagella stain of motile streptococcal strains, nutrient broth culture grown at 25°C for 18 hrs.
1 : S.lactis strain M—29C, showing peritrichous flagella.
2 : S.faecium strain M—288E, showing peritrichous flagella.
Figs. 3—4. Electron micrographs of flagella of motile streptococci, grown on nutrient agar at room
temperature for 24 hrs.
3 : S.lactis strain M—29C.
4 : S.faecium strain M—288E, showing peritrichous flagella and wave.
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SUMMARY

1. As the results of detailed examinations on the three strains of motile streptococci
described as yet unclassified cultures in our previous paper®’, it was proved that these
strains must be identified as Streptococcus lactis. The present paper may describes the
first recognition of motile S. lactis.

2. Under observation with flagella stain and electron microscopy, the findings on the
flagella of S. lactis were similar to those of the S. faecium. The flagella revealed the
following features : 5 — 10 u in length; 2.5 — 3.0 u in wavelength; 0.7 — 0.8 u in ampli-
tude; up to 10 per diplococcal form and in the peritrichous arrangements.

3. In the observations of the moving pattern of the motile streptococci under dark-
field microscopy, the movement of the cultures appeared to be rather gentle compared
to those of the other group of motile bacteria.

4. Based on the results mentioned above, further investigations were conducted to
survey the distribution of motile S. lactis in raw milk in Japan and in West Germany.
Although many strains of motile S. faecium were detected, no strains of motile S. lactis
were detected even in the results of the present surveys.

It may be, therefore, supposed that the distribution and the occurrence of motile
group N streptococci is rather seldom.
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