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BIOCHEMICAL CHANGES IN MILK BY BACILLUS CEHEUS CELLS:

M, MOHAMED HABIBULLA KHAN | and N, NATARAJANC -

The triols wore conducted by inoculating Becillus cersus Bpurcq h'.t Inw ‘count

milk and hoiding a1 37°C and subjected to thres trealments 1.

Pastourisation and boiling 3. Boiling of milk. The spore cells - of- 8. :amu: graw
hours and thoreafter formed ‘spores 'efter 8 hours

2.
in pasteuwrized milk upto 1we

Pumr:urisa m:-n,

The keeping quality of pasteurised milk and boiled mik was 8 hours whpr_[;:'ﬁs_ in
the case of pasteurised and boiled milk it was enly B hours The rato'nf,prbiénlvs}u
was found to be higher in the case ol pasteurised and boiled milk, T'I:-:ém_'was
not much of change in 1he lipolysis in the treatments.

The prevelence of B. cersus in raw
milk, pasteurised milk and indifferent
milk preducts have been reported by
Lausten (1978). This organism causes
typical broken cream followed by
sweet curdling (Barkeley and Delani,
1980). Hence the biochemical changes
by added B8, cereus spores in 1. Past-
eurised milk, 2. Pasteurised and
boiled milk, 3. Boiled milk were
undertaken.

MATERIALS AND METHODS

Milk was collected aseptically

from a clean healthy cow after tak-
ing due precautions to clean the
udder with disinfectents. The milk
‘was cooled immediately. It was dis-
tributed in sterilized test tubes in 5
ml guantities. The lsb pasteurisation
was done by immersing in a water
bath and the temperatute was raised
to 71" C for 15 sec. and the tubes
were immediately cooled to 10° C.

The milk was beiled for 5 min, The

pasteurisation and ‘boiling " of milk
was done to simulate the condition
in house holds ‘where usualﬂ: the
pasteurised milk is -bniled: Spores of
8 cereus cells at- a _Ieﬁel Cof 1200
spores/ml was added. These -éamp!es
were plated in yeastreal milk agar,
The total count was done at 0, 1,
2, 4, 6, 8, and 10 hours depend-
ing upon the keeping quality, The
milk was heated to 80° C for 10
min. and. plated. The 'aci'diw and .
PH & C. 0. B. test was done as des-
cribed in I.S. 1479 (part 1) 1960,
The percentage of germination was
calculated by deduction. The proteo-

lytic activity was measured as des-

cribed by Hull (1947),

RESULTS AND DISCUSSION

Table 1 shows the tatal bacteria,
count spore count,. acidity, pH
proteolysis and lipolysis in pasteurised
milk in which B. cerevs cells were
added. The total bacterial count has
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[ver 7% No.'3

Table 2 Effcet of poatevrization and bolllng en germination and grawth ul' “‘nddrd ‘spores=of
B. cergs on the biochemical changes in milk (Average of 3 trIals,'p

Peried  Tota! bacterial Spore countf No. of Acidity  pH Protealygis Upt':iirst-_a'fnﬁ
ot count/ml ml germination record mg(tyrasine/ 0025 N
storage spore mi . Bomb. - KOH[5
in ' el

hours
(8] 1.6 X 10" 1.2 X 100 0,16 6.658 .D.!:.ﬁfz gfﬂ?
1 4.6 X 10° 2.8 X 10° 9.2 %x10" 0,15 f.65 ﬂ.ﬂﬂﬂ 0.67
2 94X10° 1,06 X 10° 1084 X 10* 045 650  0.086 0.68
4 g9.84 X 10" 2,3 X 10° 1.17 X 10* 0.165 B 50 0106 ‘0,68
+ B 1,32 X 10° 6.1 X110 .18 X 10° 017 6 ﬁ:ﬂ ID.ETZ 0.GE

* COB Positive in Bth hour; + 8. corous at 1200 spores'ml.

higher but there was no increase in
lipolysis.

The effect of addition of 8. cerews
spores: and boiling ‘of “milk and the
accompanying biochemical ¢hanges
when the milk was incubated: for 8
hours is shown in table 3. The in-

crease In total bacterial count was
from 1.4X103 to 8.2X103 CFU/ml.
while the spore count showed an
increase from 1 2X103 to 2.0X104 .
The coagulation of milk at low acidity
was due to the extra cellular enzymes
liberated due to free growth of
8 cereus in boiled milk., The rate of
proteolysis has shown a wvery high
increase.

In the biochemical changes in

the pasteurised milk it was seen that
the shelf |IfE!' of milk was 8 hours

i
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at 37° C. Both total and spore count
recorded a gradual increase. in -their
increase. The proteolytic “action was
found ‘to be more pronounced. [t is
therefore decuced - that if the ecells
of 8. cereus are _highl? predominant
in paslemised milk it is likely 1o
affect the quality in respect -of low
sheli life and davalupmeut of off
flavour due to prutenlvsm Similer
studies carried out by fa_EI-:-wung usual
household” method of subjecting past-
eurised milk 1o, boiling after addition
of spore: 8. cerevws showed that the
rate of biochemical change .was very
high with respect to protsolysic
action and hlgher growth rate. of
cells of 8. cereus. Koka (1968) also
observed that vegetative cell prolifi-
cation was much faster in heated
than unheated raw, pasteurised, high



‘March, 1586

BIOCHEMICAL CHANGES IN MILK

Tabla 3_ Effect of pastourisation on germination and growth. of edded spores-of 8. cerews *on
the biochemical changes in milk held at 37°C. (Averagoe of B trials)

Total bacterial

Spore count/” " No. of

Acidity pH FProteolysiz)  Lipolysis/
count/ ml ml Cfu/m!  garmination mg tyrasine! mif0.025
Clu/ml spores/ml E'ml N KOH/1E
Ciu/ml mi
.0 3.2 X 0" 1.2 X 10° 0.15 6.65 0,072 0.66
1 6.4 X 107 232X 10% . BB X 10° .15 6.55 0,076 0.67
2 9.6 X 10 212 X107 1.08 X 10+ 0.17 6.50 0.078 .67
9 1.124 ¥ 10° 1.86 X 10° 1.64 X 10° 0.18 6.50 0.080 0.69
& 2.124 X 10" 1.64 X 104 1.16 X 10° 0.185 6,50 0.088 .70
. +8 ..2.88 X 1g° 1.82 X ‘H_J’ 1,18 X 10° 0,195 6.45 0,100 0.70
- Inoculum fevel: 1200 spore cells of B. cerevs pear ml of milk
-4 'COB positive in Bth hour,
heat treated and autoclaved skim REFERENCES

mitk sample to which "8, cereus spores
were added. It :is evident ‘that the
boiling of pasteurised. milk results in
rapid spoilage of milk. Boiling of
milk ‘contaning spore cslls of 8. careys
has ~shown moderate changes with
respact to increzse in ctotal number
as well “as spore count ‘accompanied
with gradual changes in proteolysis
The shelf life of milk appears to be 8
hours at'37°C which is slightly more
compared to the treatment of paste.
urisation followed by boiling.

The authors acknowledge the
" ‘Dean, ‘Madras Veterinary College and
"Professor ol Dairy Science, Madras
Veterinary College for offering all
“tacilities to ‘carry out the work,
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