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Abstract

1. Three hundred and thirty three strains of thermoduric bacteria from raw milk, H.T.S.T.

sterilized milk and U.H.T. sterilized milk in the market were isolated after heat treatment at

65°C for 30 minutes.

2. By microscopical and physiological examination, including the tests for proteolysis and lipolysis,
the isolates were identified as 125 strains of Bacillus stearothermophilus, 69 strains as Bacillus

coagulans, 57 strains as Bacillus subtilis,

Lactcbacillus thermophilus.

76 strains as Bacillus cereus and 3 strains as

3. The susceptibility of the selected thermoduric strains to heat, the vegetative cells of some strains
in skim milk survived the heat treatment at 65°C for 30 minutes or 85°C for 20 minutes but

not survived at 100°C for 10 minutes.
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“Table 1. Composition of medium for thermoduric

bacteria.

Meat extract 5g
Polypeptone 5¢g
Yeast extract 5¢
Malt extract 5 g
Glucose 5¢g
Lactose 5g
Sucrose 5S¢
Starch S¢g
KCl 10 g
Na,HPO;-12H,0 0.5
MgS50,-7H,0 0.5¢
MnSO,-4H,0 5 mg
FeSO,-7H.0 5 mg
Agar 1.5 g
Dist. water 1000 m!
pH 6.5
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Table 2. Bacterial counts of raw milk.

Sample No

Thermoduric plate

. Standard plate

PR T ¢ counts (X 104/ml) | _counts
R 1 § 360 <1
R-2 | 290 <1
R-3 | 450 i <1
R- 4 580 <1
R- 5 510 ‘ 2
R-6 260 <1
R- 7 3,000 i 65
R- 8 910 <1
R-9 1,100 50
R-10 2,800 50
R-11 600 i 5
R-12 8, 800 ‘

R-13 2,900 0
R-14 260 <1
R-15 | 780 : <1
R-16 560 <1
R-17 10, 200 : 4
R-18 ! 380 ; <1
R-19 720 1‘ <1
R-20 | 8,400 1 2
Total 44, 360 281
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Table 3. Bacterial counts of high temperature
short time sterilized milk. (city milk)

B A %

Sample No. Standard plate b Thermoduric plate
counts counts
H-1 20 / 8
H-2 800 } 1
H-3 15 f 1
H-4 50 i 5
H-5 1,500 1 10
H- 6 80 2
H-7 3 | 10
H- 8 600 j 1
H-9 21 I 1
H-10 25 i 1
H-11 10 ! 1
H-12 450 5
H-13 68 ‘ 2
H-14 20 } 0
H-15 300 ‘ 3
H-16 650 1 1
H-17 900 f 5
H-18 620 : 2
H-19 700 1
H-20 1,200 ‘ 6
Total 8,055 66

Table 4. Bacterial counts of ultra high tempera-
ture sterilized milk.(city milk) _
Standard plate | Thermoduric plate

Sample No.

counts counts
U-1 <1 <1
U-2 <1 <1
U-3 <1 <1
U-4 30 8
U-5 <1 <1
U- 6 <1 <1
U-7 <1 <1
U-8 <1 <1
U-9 <1 <1
U-10 8 3
U-11 <1 <1
U-12 <1 <1
U-13 <1 <1
U-14 <1 <1
U-15 5 <1
U-16 2 <1
U-17 <1 <1
U-18 10 2
U-19 <1 <1
U-20 <1 <i
" Total 70 31
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Table 5. The properties of thermoduric bacteria isolated from raw milk and city milk.

Groups I it 11 v v [ Vi
Pigmentation Yellowish Yellowish Grayish Grayish Grayish
of colony white white white white white

Cell morphology r(;gz. 305, 8;19 o 2.0 é;f “;?2. gjsN 8};8 r(;?z. 006 (1);12 11??))’;01(.1328.7)#

Motility - + — - —

Spore formation + + + + +

Gram stain + + + + +

Aerobic growth + + + + +

Anaerobic growth - 4 —_ + +

Catalase + + + + +

Litmus milk slightly acid | slightly acid | slightly acid | slightly acid | slightly acid

Gas production _ . B _ 4

from sugar

Production of indole - - =+ + —

Producation of nitrite + — + + —

Production of acetoin — — - + —

Acid from glucose + + + + +

Acid from mannose + + + + +

Acid from sucrose + + 4 + +

Acid from arabinose + + 4 — —

Acid from xylose + + + — —

Acid from lactose + 4 — — 4

Acid from starch + + + + +

Acid from glycerol + + 9 + _

Acid from mannitol + 4 + — ?

Proteolysis + + + + -

Lipolysis — — ~ _ _

Starch hydrolysis + + + -+ +

Num;i;?nzf isolated , 125 ' 69 57 | 16 ’ 3 ' 47

Percentage (%) ( 3 | 18 s | 2 | o | 12

Identification Bacillus Bacillus Bacillus Bacillus Lactobacillus | unknown
stearother coagulans subtitilis cereus thermophilus ‘
mophilus \

FHE FAFA YolA e gFe BAF, HEA
TE, FAAT] F2so Udm He{00 HFRy
¥frell & Bacillus stearothermophilus, Bacillus coagul-
ans, Lactobacillus thermophilus 50] S50tz
e}, a®
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o) oA Bacillus cereus$t Bacillus subtilis7} £ 5 o]
A+E ¢ 5 Asddt

3. S4B WaN

Y2 FAR  Bacillus stearothermophilus 1233,
Bacillus coagulans T4 F, Bacillus subtilis 63 %,

Bacillus cereus 7% 3, Lactobacillus thermophilus 37

F % 360 FuE dutd g fulAlo oA 65°C,
3087k, 85°C 2047t 9 100°C 10¥7ke 7=z
AEH TS VAT A4 vladsod o9 4
£& =AY A Table 6 3 2t

o] 42} Table 67 3o| Bacillus stearothermophilus
No. H-12-5, No. U-3-8, Bacillus coagulans, No. U-
18-10, Bacillus subtilis No. H-7-8, Bacillus cereus
No. H-20-5, Lactobacillus thermophilus No. U-10-1 %
& WdAoe] Eob 65°CAAN 3087k sdAd=
50~70% Ax AT} YLE & & At
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Table 6. Percent survival of thermeduric

bacteria when exposed to various

heat treatment in skim milk

Species and

strains No.

“Percent survival after
various heat treatment

65°C, 30 | 85°C, 20 195°C, 10

min

min min
Bacillus i ‘
stearcthermophilus | !
H-5-10 18.7 2.0 0
H-17-20 2.8 | 1.5 : 0
R-13-21 12.0 | 0.0 ! 0
H-12-5 723 1 536 | 0
-3-7 28 | 87| o0
H-17-5 163 © 00 0
r-3-3 386 | 18 0
H-7-5 38 [ 0.0 0
U-2-8 54.0 . 436 0
H-20-6 7.6 | 0.0 0
U-4-3 8.7 ! 1.0 ¢ 0
H-20-15 5.8 | 0.0 | 0
Bacxllus' coagulans ‘ ’
H-5-8 7.8 | 1.0 | 0
H-4-5 < 1.8 0
U-4-1 7.0 ! 0.0 . 0
U-18-10 9.5 | 6.6 ! 0
R-17-58 67 00 1 0
H-10-13 166 23 0
H-5-19 133 | 01 0
Bacillus subtilis ]
U-10-5 8.0 | 0 0
H-7-8 67.0 9.6 0
H-5-42 6.3 0.5 0
R-13-13 5.7 0 0
H-7-6 16.3 0.4 | 0
H-12-4 10.2 ol o
H-12-3 L 9.7 01 | o0
Bacillus cereus
H-10-1 18.7 1.4 0
R-13-10 4.7 0 0
H-20-5 50.8 20.3 0
H-~20-3 12.0 01 . 0
R-13-33 4.3 01 0
U-4-4 5.0 0 0
H-6-8 8.8 0.1 | 0
H-15-2 6.7 0.1 | 0
Lactobacillus
thermophillus
U-10-1 65.6 19.3 0

% GFA E A
U-4-3 | 201 3.0 0
H-15-3 | 257 0 0

1 -

53 Wg4ol A3 2@ F5F2¥ Bacillus stearo-
thermophilus No. H-12-5, No. U-3-80| g = 1 t}8-9]
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