JEEQUELINE er ah

reports have been published _[w many
early workers (Harrington, 1972 and
Rajendran, 1976). Therefore, it becomes
imperative 1o consider both vigour
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awmong the various chemicals zdded glugose, casaming aeid.. alanine, aspartic
acid and glycine showed hipher gorminetion of B. cerews spores. Among the positive
germinsnts which were tested in milk all of them showed marked Impmvamaﬁt in
promoting the germination of spore cells of 8, cereus. The most positive germinant
among these was L-alanine which as o rasult of enhancing the gormination of. B, cereus
increases the keeping quelity of heat treated milk 1o 30 hours at room temperature.
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Amonn the predominance of mi-
croorganisms  surviving  laboratory
pasteurisation of farm milk, Bacillus
cereus as a major constituent of them
(Thomas etal, 1967). This micro-
organism is associated with various
defects in market milk (Franklin, 1969)
and produces food poisoning(Boventre
and Johnson, 1970; Bulyba et al.,
1973) and causes mastitis in corps
and goats (Agarwal 'and Srinivasan,
1981; Akthar ef a/. 1982). These or-
ganisms have two forms - vegetative
forms which are easily destroyed by
heat and spore forms which are highly
resistant, Hence, the effect of amino-
acids. sugars, vitamins and nucleic
acids on the germination ef 8. cereus
spores are undertaken in the study.

MATERJALS AND METHODS

"One of the isolates of 8. cereus
spores isolated from milk which was
identified by morphological, cultural
and biochemical tests as described by
Buchanan and Gibbons (1974) was
used in this study. The spores were
inoculated in basal medium (Beef ex
tr.act-0.1 gm; Glucose - 1.0 gm; and
Phosphate butter-1C00m!, at pH 7.2).

The chemicals were added to the
basal media were peptone, urea, cas-
amino acid, tryptone, L-alanine, pheny-
lalnine, threonine, aspartic acid, proline.
valine, glutamic acid. arginine, glycine,
histidine, tryptophan, and serine at
three levels of nitrogen viz. 0.1 mg
N/ml; 03 mg N/iml. and 0.5 mg N/ml.
The following vitamins were also added
individually to the basal medium., thiam-
ine (20 mg/100mil), nicotinic acid (100
mg/100ml), biotin (0.4 mg/100 ml),
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folic acid (1 mg/100 ml), pyridoxin
(100 mg/100ml), and calcium pantothe-
nate (50 mg/100 ml). The nucleic acids,
adenine, guanine and uracil each
at 1 mg/100 ml were also added. The
following sugars viz., glucose, sucrose

starch were added at 0.5 and 1.0%
level,

Milk was collected aseptically

from a clean healthy cow. The under
of the cow was washed frist with

clean water and wiped dry, then it
was disinfected usirg 200 ppm of
chlorine. The tests were then dipped
in 70%, alcohol for a minute. Care
was taken to see that the milker's
hand was elso clean and was further
disinfected using zlcohol, About one
litre was thus collected in a sterilized
can, 200 ml of the milk was taken in
a sterilized bottle and cooled to 3° C
immediately.

The low count milk collected
was transferred into sterile glass
flasks separately and the spores of
B cerevus at a level of 1200 sporas/ml
was added and lab pasteurized and
the milk was cooled and plated on
yestrol milk agar and incubated at
37°C. At o and 8 hours aliquot
amounts were analysed and total
count per ml was determined. Simul-
taneously the sample was heated to
80" C and plated. From this the
percentage of germination was calcul-
ated for the basal media added
milk samples.

RESULTS AND DISCUSSION

The rate of germination varied
for the different nitrogen sources and
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it is interesting to observe that casmino
acids increased germination of spores
to 64", (Table 1).

Tohle 1 Influence of different nitrogen sources
in the bpsal medium on germination of
sporos  of B, cereus® al 377

[Average of § trisls)

Basol Concun-

tedium plus iration
Nitropen source

Fercentage of
Germination
Period of incub-
alion (8 hours)

Control 20.0

Casamino acid i B2.0
i 62.0
i 654.0

Ureas | . | 24.&
] 24.0
] 26.0

Peptone b 6.0
n 46.0
I ‘ 58.0

*Spore cells.of 8. cereus-were added to  milk
1o give a concaniration of spore cells between
1000 10 1500{ml,

1 ;0.1 mg N/m!
;0.3 mg N/ml
M : 0.6 mg N [ml

Among the various amino acids

tried it was observed (Table 2) that
maximum germination was obtained
in the basel medium containing alanine,

aspartic acid and givcme at- the- rate.

of 92.4:'93.0 and 91. 0% respectively

irrespective of the concaﬁtratmn- This
agrees with the work of ﬂthﬁr ﬂmhnrs
who have found the inﬂueme *af
L-alanine ‘in prornntmg gﬂrmlﬂﬂtfﬂn of
spores of ‘B cereirs cells (Chivrch et al,
1954; Pulvertaft and-Haynes, 1951
and Natarajan, 1980). Smﬂlar to rhe
observation in this mvesuganon these
authors also came acros§. ‘negative
results for germinating *_the_”_.--sip:::-re
cells of B.cereus by valing, lettine,
isoleucine, serine. thfeaniné,"métﬁipnine
and phenyalanine.

Table 2 Influence of different um'ih_:.-,, gcids in
the basal medium on germination of
sporesol B. cerbus® at "37°C [Average
of 3 trialg)

Basal Conean- ?ﬁﬁ:gmage af
medivm plus tration germination
_Amino acids perlod atincub-
ation [8 hours]
Control B 26.0
Alanine “ 82.0
H S 822
. 82.4
Arginine . I 200
I - 18.0
Il_r_ 20.0
Aspartic Acid ) 92.0
n 83.0
: 11 © 820
Glutamic Acid 1 24.0
| 23 D
1 27.6
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200
26.0
220

Histidine i
I
i

Glycino 1
: B
An

91,0
20.0
91.0

Phanylalanina | [
1}
i

20.0
22.0
22,0

Proline I
1]
1l

20,0
22.0
20.0

Serina I
]
I

20,0
14.0
16.0

Threanine I
"
mn

16.0
16.0
18.0

Tryptophan | 340
34.0

32.0

Valine I 18.0
20,0

1] 18.0

1: 0.1 mg N/ml 1l : 0.3 mpg N/ml; 0.5 mpg Nfml
* Spore cells ol B, cereys were added 1o
mitk to give a concentiation ol spore célls
between 1,000 to 1,500 mi,

Though the vitamins were known
to contribute positively to enhance
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‘theigrowth of ‘microorganisms in:gen-
-eral -it

(Table 3) in the present study only

is  interesting to -note they
40% of germination was observed in
the case of thiamine and 36% in
the case of folic acid.

The resilts of ‘the studies on “the
influence of nucleic acids in .basal
medium is given in Table 4. It is
noted that all the purine and pyrimi-
dine bases showed similar rate of
increase in .germination ranging from
48-50% thereby indicating that these
agents are Tiot fully involved ‘in ‘the
process of germination contradicting
the observation of Pulvertaft and
Haynes (1951) who have “shown
positive effect of adenosine.

Table 5 shows 1he results of the
studies carried out on the influence
of glucose, sucrose .and starch on
germination of spore cells of 8. cereus
Out of these sugars glucose was
found to favour the-geimination -of
spore to 827, at 1%, level, ‘while su-
crose and starch exerted less influence
as reported by Nakata and Halvorson
(1960); Nakata (1963) and Natarajan
(1980).

Some of the positive germinants
thal promotes germination of spore
of 8. cerevs were tried in milk to fing
out whether there is a further enhan-
cement of germination rate. (Table 6),
It can be seen that casamino acid
added to milk has shown a further
increase in e rate of germination
to the extent of 91%. Similar increase
was obtained in the case of glucose
gdded to milk. Alanine regponded well
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Tedle 3 Influgnce of difforent vitemins in  the basal medium on germination’ 61 “spores of £
cerous® pt 37°C (Avorage of B irigls)

Pracentage of _g-@a'rminﬁriﬁn

51, Basal Concenlration S e
Nao. Medium plus Period of incubation {8 hours} -
Vitaming -
Controt 16
38
7. Thiamine 200,60 mo/ 1'l:ItI'1 ml 40
2. Biotin 20,04 ma/mLL mi 24
3. Nicotinamide 100 mg/100 m! 30
4. Folic acld 100 me/100 m! 26
5. Pyridoxine 00 mg/100 ny 30
6. Calcium Pantothenate© S0 mg/100 mi 24

Spore cells of 8. cersus were added to milk to give a concentration of ‘spore cells _between
1000 to 1500/ml

“Table 4. Influence of different constituents-'of purine and ‘pyrimidine bases nn.' gnrin'initlun of
spores of B. cereus® at 37°C (Aversge of 5 trials)

Percentage of germination

51,

Mo, Basal medium ~ Period of -incubation [E'hburs]-
Control 4'5

1. Adenine a8

2. Guanine 54.

3. Uracil 52

Concentration — 1 mg/100 mi

Spore’ cells of B. cereus were edded to milk to-give e-concentration of spore cells between
1000. to 1500{m). ’ ' -

" B14
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T&Blp“sv!‘nﬂuence of different sugars on germination of spores of 8, cereus* st 37°C in the basaj
medium [Average of 5 trials]

st

. 7 Percentage of germination
No, Basal madia plus Germinetion
sugars Period of incubation (8 hours]
1. Glucose 82
" 92
2. Sucrose 18
20
18
3. Starch 20

*Spore cells of B, cereus added 1o milk to give & concenmxipn of spore cells bstween
1.000 to 1,500 per ml,

Yable 6 Influence of positive germinants added to milk on the germintion of ‘spores of
B. cereus® at 37°C

Positive germinants Germination per- | keeping quality of heat

centage after 8 treated milk
hours " [8 hours]

Casmino acid 0.6 mg N/ml 91 24

Glucose 195 97 28

Alanine 0.6 mg N/ml 96.36 ‘30

Aspartic acid 96.80 26

Glycine 80.00 24

* approximately 1200 spore cells were added to low count milk (liss than 30,000
bacteria [ml).

1. Keeping quality of heat treated milk a1 room temperature,

to give a germination rate of 98.3%. was added. From this investigation
Glucose, casamino acid and alanine it is evident that addition of one or
were found influence germination of combination of the above chemicals
the greater proportion of B, cereus in raw milk helps to maximise the
cells. The keeping quality of heat the germination of spores resulting
treated milk is maximum (30 hours) in the destruction of vegetative
in the milk samples to which alanine cells during  pasteurization which

o 515



MOHAMED HABIBULLAM 'EIIAN and ‘NATARAJAN

ultimately helps in the Keeping quality
of millk.

The amino acid alanine added
alt 'a level of 0:6:mg N/ml "has shown
better keeping quality "and this avid-
ence -reveals addition of ihis amino
acid before pasteurization will help
in increasing the ‘keeping quality.
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