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On the Properties of Thermoduric Bacteria from Raw Milk
for Fermented Milk Beverage

Toshitaka Nakag, Kei Kataoka and Hideo Hanapba

Seventy-four strains of thermoduric bacteria from raw milk for fermented milk
beverage and processed milk sold in the market were isolated after heat treatment
at 63°C for 30 minutes. By microscopical and physiological examinations, including
the tests for proteolysis and lipolysis, the isolates were classified into six greups
of bacterial species, of which five groups belonged to aerobic spore-formers.
Bacillus cerews reached the highest percentage, 21.6% of the total isolates, follewed
by B. subtilis, 20.3% ; B. pumilus, 17.6% ; B. megaterium, 13. 5%. These bacilli had
substantially strong proteolytic abilities while their lipolytic activities were. not
so significant.

In the further experiment on susceptibility of the selected thermoduric strains
to heat, the vegetative cells of some strains in skim milk survived the heat treat-
ment at 63°C for 30 minutes or 85°C for 20 minutes, but not survived at 100°C
for 10 minutes.

The same selected strains were also inoculated into the commercial products
of sweetened fermented milk beverage, and incubated. There was no serious
change in organoleptic property and titratable acidity of the milk beverage during
incubation at 38°C for six days.
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Table 1. The Properties of Thermoduric Bacteria Isolated from Raw and City Milk

Groupt I II I v - v VI
Species B. cereus  B. subtilis B. pumilus B.brevis B.megaterium Unidentified
Fgmentation . GW-YW  GW GW GwW GW-YW  GW—W
5 : SR, long
2 SR, short SR, short ’ el
M SR, g g tl
orphology SR, long SR, long R, long t0 long to long g;iegical
Aerobic growth + + + -+ + -+
Pellicle on broth — T+~ +~ — — ——t
Gram stain + + + -+ o+ +
Litmus milk:
Rennet-like + + + — + +~~t
coagulation
Peptonization +~t +~t+ A+ e~ +~+ ~++
Spore formation + + + o + te—
Proteolysis + + + - + fe—
Lipolysis - ——~t —~t — —_ +
Number of strains 16 15 13 6 10 14
Percentage (%) 21.6 20.3 17.6 8.1 13.5 18.9
+ 4 : Strongly positive, + : Positive, + : Weakly positive, —: Negative

GW: Grayish white, YW: Yellowish white, W: White, SR : Straight rods

B. pumilus DIRC % SEEEN, TOLSHECKT A HEEE L ThTh 21.6%, 20.3%
BIU17.6%ThH -7, Fio, 25D Bacillus i1\ ~Tht 8 v 2o BB IMRE -7, 8
B OB CERIT REEOBEKRE — A b, ML TZoERRE,r -z, 7,
B. brevis LA OBERIL Y F = RAFH BT, CHOUDHERY B 2MEMT2 X5V v iy
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Table 2. Per Cent Survival of Thermoduric Bacteria when Exposed to Various
Heat Treatments in Skimmilk

Per cent survival after various heat treatments (%)

Speci Strain No.

pecies Tat o 63°C—30min.  85°C—20 min. 100°C—10 min.

No. 1 0.1 0.0 0.0

B. cereus No. 11-5 9.4 0.0 0.0

No. 12-2 19.1 0.2 0.0

No. 124 7.2 0.4 0.0

No. 13-2 50.4 0.1 0.0

No. 2 56.5 0.3 0.0

B. subtilis No. 10-1 3.7 0.0 0.0

No. 11-2 11.9 0.2 0.0

No. 13-1 10.8 0.8 0.0

‘ No. 10-4 1.0 0.0 0.0

B. pumilus No. 11-3 23.9 1.8 0.0

No. 12-3 18.7 0.5 0.0

No. 12-5 38.1 1.5 0.0

) No. 13-4 12.3 1.2 0.0

B. brevis No. 13-5 1.1 0.2 0.0

No. 11-4 76.0 49.8 0.0

B. megaterium No. 12-1 0.0 0.0 0.0

No. 13-3 0.0 0.0 0.0

To. 3 0.6 0.0 0.0

Unidentified No. 4 0.7 0.0 0.0

No. 10-2 3.6 0.0 0.0

No. 10-5 0.6 0.3 0.0

No. 11-1 4.7 22.1 0.0
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Table 3. Changes of Sweetened Fermented Milk Beverage Inoculated with
Thermoduric Bacteria

(After incubation at 38°C for six days)

. . Organoleptic properties Titratable
Species Strain No. P
’ Physical appearance Flavor acidity (%)
B. cereus No. 1 Fine coagulants formed Good 1.02
No. 11-5 r Somewhat poor 1.03
No. 12-2 Good Good 1.02
No. 12-4 " y 1.02
No. 13-2 // " 1.01
B. subtilis No. 2 Fine coagulants formed " 1.04
No. 10-1 " Somewhat poor 1.04
No. 11-2 " " 1.02
No. 13-1 " Good 1.02
B. pumilus No. 10-4 Good " 1.02
No. 11-3 " " 1.03
No. 12-3 " " 1.01
No. 12-5 " " 1.02
B. brevis No. 13-4 Fine coagulants formed r 1.02
No. 13-5 " " 1.02
B. megatersum  No. 11-4 Granular coagulants formed " 1.03
No. 12-1 Good " 1.02
No. 13-3 " Somewhat poor 1.01
Unidentified No. 3 " Good 1.04
No. 4 " " 1.02
No. 10-2 Fine coagulants formed " 1.03
No. 10-5 Good " 1.03
No. 11-1 " I 1.02
Control (Uninoculated) Good Good 1.04

2T, THERIEBALKSOERAEEIINEVE L, 505 OMPEBRE THINEMEREIC X 2T
b D EHERINS.

B #

BEEH B ERMER S L O— MO, 5 50825 63T, 30 B TER T HEE 748
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