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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a method of efficiently producing Bacillus spores.

BACKGROUND ART

[0002] Bacillus bacteria are used in various fields such as production of enzymes and useful
substances, production of fermented foods, decomposition of organic substances, microbial
pesticides and microbial fertilizers. In situations where such microbial pesticides, microbial
fertilizers and the like are used, spores of Bacillus bacteria are commonly utilized. However,
even strains that exert excellent performance for such applications have been difficult to
commercialize without efficient sporulation ability.

[0003] Media frequently used for liquid culture of Bacillus bacteria include Nutrient Broth
(DIFCO), Luria Bertani broth and Trypticase Soy Broth (Beckton Dickinson), but in these
media, sufficient proliferation was not obtained and spore formation was hardly observed in
some cases.

[0004] Patent Document 1 discloses a method of allowing for sporulation by carrying out
culturing including a step of decreasing the dissolved oxygen concentration after proliferation.
In certain Bacillus bacteria, however, it is difficult to efficiently allow for sporulation even by
using the same technique. In addition, in this method, it is necessary to adjust stirring and
ventilation conditions in the culturing step, which makes the manufacturing process
complicated.

[0005] Patent Document 2 discloses a method of allowing for sporulation by continuing
cultivation for a long period of time after the carbon source has been exhausted. However, this
method is not suitable for actual production because the culturing cost will be high due to
prolonged cultivation. In addition, in certain Bacillus bacteria, it is difficult to allow for
sporulation even by using the same technique.

[0006] Patent Document 3 discloses a method of producing spores by defining the range of
the phosphate concentration in the culture medium and the range of the oxygen supply and
stirring rate as culture conditions. In certain Bacillus bacteria, however, it is difficult to efficiently
form spores even by using the same technique. In addition, it is necessary to use a culture
facility capable of achieving prescribed culture conditions in practice.

PRIOR ART REFERENCES

Patent Documents
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[0007]
Patent Document 1: Japanese Laid-open Patent Application (Kokai) No. 2007-236286
Patent Document 2: Japanese Laid-open Patent Application (Kokai) No. 2000-217567

Patent Document 3: Japanese Laid-open Patent Application (Kokai) No. 2007-195542

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] An object of the present invention is to provide a culturing method capable of efficiently
producing spores of a Bacillus bacterium which hardly form spores in general liquid medium for
bacteria.

MEANS FOR SOLVING THE PROBLEMS

[0009] The present inventors intensively studied in order to solve the above problems, and
consequently has found liquid medium compositions suitable for efficient proliferation and
sporulation of Bacillus bacteria whose spore production efficiency is not sufficient in cultivation
using conventional liquid media for bacteria, thereby completed the present invention.

[0010] The present invention is as follows:

1. [1] A method of producing Bacillus spores comprising a step of culturing the Bacillus
bacterium using a liquid medium having a C/N ratio (weight ratio of carbon content to
nitrogen content) of greater than 4.0 and less than 9.5, wherein the Bacillus bacterium is
Bacillus siamensis, Bacillus simplex or Bacillus megaterium and wherein the potassium
content in the liquid medium is less than 2.0 g/L.

2. [2] The method of producing Bacillus spores described in [1], wherein the C/N ratio in the
liquid medium used for culturing is 4.5 or more and less than 9.5.

3. [3] The method of producing Bacillus spores described in [1], wherein the C/N ratio in the
liquid medium used for culturing is 4.5 or more and 7.5 or less.

4. [4] The method of producing Bacillus spores described in [1], wherein the C/N ratio in the
liquid medium used for culturing is 6.0 or more and 7.5 or less.

5. [5] The method of producing Bacillus spores described in any one of [1] to [4], wherein
the carbon content in the liquid medium is 50 g/L or less.

6. [6] The method of producing Bacillus spores described in any one of [1] to [4], wherein
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the carbon content in the liquid medium is 25 g/L or less.

7. [7] The method of producing Bacillus spores described in any one of [1] to [6], wherein
the potassium content in the liquid medium is 1.9 g/L or less.

8. [8] The method of producing Bacillus spores described in any one of [1] to [7], wherein
the carbon and nitrogen sources contained in the liquid medium are carbon and nitrogen
sources which can be utilized by the Bacillus bacterium.

9. [9] The method of producing Bacillus spores described in [8], wherein the carbon source
which can be utilized by the Bacillus bacterium is one or more carbon sources selected
from the group consisting of starch, glucose, lactose, glycerol, arabinose, ribose, xylose,
galactose, fructose, mannose, inositol, mannitol, sorbitol, glucosamine, N-
acetylglucosamine, cellobiose, maltose, sucrose, trehalose, xylitol, alcohols, organic
acids, organic salts, and alkanes; and the nitrogen source which can be utilized by the
Bacillus bacterium is one or more nitrogen sources selected from the group consisting of
soybean-derived components, yeast-derived components, corn-derived components,
animal and plant proteins and hydrolysates thereof, and ammonium salts such as
ammonium nitrate, ammonium sulfate, ammonium chloride, ammonium acetate,
ammonia, sodium nitrate, potassium nitrate, sodium glutamate, urea and the like.

EFFECT OF THE INVENTION

[0011] The present invention can enable stable proliferation and sporulation of Bacillus
bacteria, and further proliferation to higher concentration and sporulation at a higher rate.

EMBODIMENTS FOR CARRYING OUT THE INVENTION

[0012] In the present disclosure, Bacillus bacteria are not particularly limited as long as they
are bacteria classified as Bacillus, and include Bacillus simplex, Bacillus subtilis, Bacillus
amyloliquefaciens, Bacillus pumilus, Bacillus megaterium, Bacillus thuringiensis, Bacillus
popilliae, Bacillus cereus, Bacillus licheniformis, Bacillus firmus, Bacillus velezensis, Bacillus
stearothermophilus, Bacillus pichinotyi, Bacillus acidocaldarius, Bacillus alcalophilus, Bacillus
alkalicola, Bacillus coagulans, Bacillus azotoformans, Bacillus anthracis, Bacillus siamensis,
Bacillus badius, Bacillus bataviensis, Bacillus brevis, Bacillus cycloheptanicus, Bacillus
circulans, Bacillus aneurinilyticus, Bacillus migulanus, Bacillus abyssalis, Bacillus aestuarii,
Bacillus polymyxa, or Bacillus sp..

[0013] Among these, Bacillus simplex, Bacillus siamensis and Bacillus megaterium are
preferred.

[0014] In the present invention, a liquid medium having a C/N ratio (weight ratio of carbon
content to nitrogen content) of greater than 4.0 and less than 9.5 is used for culturing. The C/N
ratio is preferably 4.5 or more and less than 9.5, more preferably 4.5 or more and 7.5 or less,
still more preferably 6.0 or more and 7.5 or less. The C/N ratio is calculated as follows:
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C/N ratio = total carbon content in each media component /total nitrogen content in

each media component.

[0015] The carbon content in the liquid medium used in the present invention is preferably 50
g/L or less, more preferably 25 g/L or less. On the other hand, the carbon content is preferably
3 g/L or more.

[0016] For carbon and nitrogen sources in the liquid medium used for culturing, those which
can be utilized by Bacillus bacteria can be used. Examples of the carbon source capable of
being utilized include sugars which can be utilized by Bacillus bacteria (such as starch,
glucose, lactose, glycerol, arabinose, ribose, xylose, galactose, fructose, mannose, inositol,
mannitol, sorbitol, glucosamine, N-acetylglucosamine, cellobiose, maltose, sucrose, trehalose,
xylitol), alcohols, organic acids, organic salts, alkanes or other common carbon sources.
Examples of the nitrogen source capable of being utilized include soybean-derived
components, yeast-derived components, corn-derived components, animal and plant proteins
and hydrolysates thereof, and ammonium salts such as ammonium nitrate, ammonium sulfate
, ammonium chloride and ammonium acetate, ammonia, sodium nitrate, potassium nitrate,
sodium glutamate, urea.

[0017] In the liquid medium used in the present invention, the potassium content is preferably
less than 2 g/L, more preferably 1.9 g/L or less, in order to achieve a higher sporulation rate.
The potassium content is preferably 0.2 g/L or more. As potassium sources, for example, at
least one of soybean-derived component, yeast-derived component, corn-derived component,
animal and plant proteins and hydrolysates thereof, KHo,PO,4, KoHPO4, and KCI are selected for

culturing.

[0018] Other medium compositions, such as trace metal salts commonly used for culturing
Bacillus bacteria, may be added as long as they do not adversely affect sporulation, and if
necessary, for example, amino acids or vitamins may be added.

[0019] Culture conditions may be those generally used for liquid culture of Bacillus bacteria,
including culture conditions at 20 to 40°C under aerobic conditions (e.g., 15 to 50% oxygen
concentration) with stirring for 10 to 100 hours. The pH of the medium is preferably 6.5 to 8.5,
more preferably 7.0 to 8.0. Preculture may be performed before culturing in the liquid medium
having the above-described C/N ratios.

[0020] In this way, Bacillus bacterial cells having a high sporulation rate (e.g., 50% or more,
preferably 80% or more) can be obtained. Such Bacillus bacterial cells having a high
sporulation rate can be used for a desired purpose after being subjected to proper operations
such as concentration or removal of medium and drying.

EXAMPLES
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[0021] The present invention will be described in detail below with reference to Examples, but
is not limited to the following Examples.

Example 1

Evaluation of Bacillus simplex NBRC15720 strain

[0022] Using a 500 ml Erlenmeyer flask, each 100 ml of media containing glucose (\Wako Pure
Chemicals), defatted soy flour (Ajinomoto Healthy Supply), yeast extract (Difco), CSL (Corn
Steep Liquor: ROQUETTE), peptone (Difco), and KH,PO4 (Wako Pure Chemicals) so that the

final concentrations listed in Table 1 were achieved and further containing 100 ppm of MnCl,
(Wako Pure Chemicals), 400 ppm of NaCl (\Wako Pure Chemicals), 250 ppm of MgCl, (Wako
Pure Chemicals), 75 ppm of CaCl, (Wako Pure Chemicals), and 0.3 ppm of FeSO4 (Wako Pure

Chemicals) were prepared, and autoclave sterilization was carried out with a SILICOSEN
(glucose was separately sterilized and aseptically mixed in order to avoid Maillard reaction).

[0023] First, one loopful of Bacillus simplex NBRC15720 strain was taken from a colony grown
on a nutrient agar plate, aseptically inoculated into the medium described in the medium
condition 1 in Table 1 and cultured overnight with shaking at 37°C and 150 rpm to obtain a
preculture medium.

[0024] Three milliliters from the obtained preculture medium was aseptically inoculated into
various media described in Table 1 and cultured overnight with shaking at 37°C and 150 rpm
for 40 hours to 72 hours to obtain a culture medium.

[0025] After cultivation, the bacterial cell concentration in the culture medium and the
sporulation rate of the bacterial cells were measured using an optical microscope and a
bacterial cell counter.

[0026] Methods for measuring bacterial cell concentration, spore concentration and
sporulation rate are as follows. The Bacillus simplex strain grown in the culture medium was
diluted with, for example, sterile water containing 0.01% Tween 20, and then the bacterial cell
concentration (vegetative cells and spores) and the spore concentration were counted with a
bacterial cell counter. The sporulation rate was calculated by: spore concentration / bacterial
cell concentration.

[0027] The C/N ratio was calculated from the weight ratio of the carbon content to the nitrogen
content in each medium component. C/N ratio = total carbon content in each media component
/ total nitrogen content in each media component.

[0028] The carbon content in each medium component was calculated by determining the
reducing sugar concentration by Somogyi method after hydrolysis in acid and subsequently
multiplying the total sugar amount by 0.4.



DK/EP 3282008 T3

[0029] The nitrogen content in each medium component was determined by the Kjeldahl
method.

[0030] The potassium content in each medium component was determined by atomic
absorption spectrophotometry (measurement wavelength: 766.5 nm).
Table 1 Medium composition

Ic\:/loicgiL’:irgn gL

Glucose ]El);lﬁtted S0y Z)?tarzt:t CSL jPeptone jKHoPO4
1 4 4.0 16§ 0.8 16 2.0
2 10.0 4.0 16§ 0.8 16 2.0
3 9.0 4.0 16§ 0.8 16 2.0
4 8.0 4.0 16§ 0.8 16 2.0
5 6.0 4.0 16§ 0.8 16 2.0
6 55 4.0 16 0.8 16 2.0
7 1.5 4.0 16§ 0.8 16 2.0
8 0.0 4.0 16 0.8 16 2.0
9 4.0 4.0 16§ 0.8 16 55
10 4.0 4.0 16 0.8 16 1
11 4.0 4.0 16§ 0.8 16 0
12 10.0 10.0 40f{ 20 4.0 50
13 10.0 10.0 40f 20 4.0 1.0
14 0.5 4.0 16 0.8 16 6.4
15 10 4.0 16§ 0.8 16 6.4
16 10 4.0 16§ 0.8 16 0
17 4 2.5 3.0 20 0 1.0
18 4 6.0 0 0 0 1.0

[0031] The results are shown in Table 2. At the C/N ratio of 9.5 or more, although growth of
the bacterial cells was observed, a decrease in the sporulation rate was detected. On the other
hand, at the C/N ratio of 4.0 or less, although growth of the bacterial cells was observed, a
decrease in the sporulation rate was detected. The preferred potassium content was found to

be in the range of 0.2 to 1.9 g/L.
Table 2 Culture results for NBRC 15720 strain
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1 uv.0 JERV) e § .t Lo LTUD 37_:1
2 0.8 9.5 6.5 0.7 1.6E+09 08
3 0.8 9.0 6.1 0.7 1.3E+09 |

4 0.8 8.4 5.7 0.7 1.6E+09 |

5 0.8 72 49 0.7 1.6E+09 |

6 0.8 6.9 4.7 0.7 1.8E+09 |

7 0.8 4.5 3.1 0.7 1.8E+09

s 08 37 | 25 0.7 1L1E+09
9 1.8 6.0 4.1 0.7 L4E+09 |
10 0.5 6.0 4.1 0.7 2.0E+09 |

11 0.2 6.0 4.1 0.7 1.2E+09 |

12 19 60 | 102 1.7 2.2E+09 |

13 0.8 6.0 10.2 1.7 2.7E+09 |

14 2.0 4.0 2.7 0.7 1.30+07 9.4L+05
15 2.0 95 6.5 0.7 1.3E+07 0.0E+00
16 0.2 9.5 6.5 0.7 1.2E+09 3.1E+08
17 0.5 6.5 3.5 0.4 400409 |
18 0.4 75 3.5 0.5 1.5E+09 |

Example 2

Evaluation of Bacillus simplex NBRC104473 strain

[0032] Using a 500 ml Erlenmeyer flask, each 100 ml of media containing glucose (\Wako Pure
Chemicals), defatted soy flour (Ajinomoto Healthy Supply), yeast extract (Difco), CSL
(ROQUETTE), peptone (Difco), and KH,PO, (Wako Pure Chemicals) so that the final

concentrations of medium conditions 1 to 3 listed in Table 3 were achieved and each further
containing 100 ppm of MnCl, (Wako Pure Chemicals), 400 ppm of NaCl (Wako Pure

Chemicals), 250 ppm of MgCls (Wako Pure Chemicals), 75 ppm of CaCl> (Wako Pure
Chemicals), and 0.3 ppm of FeSO4 (Wako Pure Chemicals) were prepared, and autoclave

sterilization was carried out with a SILICOSEN (glucose was separately sterilized and
aseptically mixed in order to avoid Maillard reaction).

[0033] One loopful of Bacillus simplex NBRC104473 strain was taken from a colony grown on
a nutrient agar plate, aseptically inoculated into the medium described in the medium condition
1 listed in Table 3 and cultured overnight with shaking at 37°C and 150 rpm to obtain a
preculture medium. Each 3 ml from the obtained preculture medium used for culturing the
Bacillus simplex NBRC104473 strain was aseptically inoculated into each medium described in
Table 3 and cultured overnight with shaking at 37°C and 150 rpm for 40 hours to 72 hours to
obtain a culture medium. After cultivation, the bacterial cell concentration in the culture medium
and the sporulation rate of the bacterial cells were measured using an optical microscope and
a bacterial cell counter.

Table 3 Medium composition
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. g/lL
Medium
condition Glucose E:J?tted Soy Z)?tarzt:t CSL jPeptone {KH,PO4
4.0 4.0 16 0.8 16 2.0
2 0.5 4.0 16§ 0.8 16 6.4
3 10 4.0 16 0.8 16 6.4

[0034] The results are shown in Table 4. NBRC104473 strain also showed the same tendency
as in Example 1.

Table 4 Culture results for NBRC 104473 strain

o | G e g ot et
condition {potassium { C/N {Carbon {Nitrogen anr?ézrrﬁrlac’z%L Sporulation sgr?c::ntration
content ratio j content j content cell/ml rate % spore/ml
1 0.77{6.01 4.09 0.68 1.2E+09 100% 1.2E+09
2 2.03§3.95;§ 2.69 0.68 4. 4E+0Q7 0% 0.0E+00
3 2.03§9.547 6.49 0.68 3.2E+07 0% 0.0E+00
Example 3

Evaluation in Jar Fermentation System

[0035] Using a 5 L culture tank, each 2,000 ml of media containing glucose (Wako Pure
Chemicals), defatted soy flour (Ajinomoto Healthy Supply), yeast extract (Difco), CSL
(ROQUETTE), peptone (Difco), and KH,PO, (Wako Pure Chemicals) so that the final

concentrations of medium conditions 1 to 3 listed in Table 5 were achieved and each further
containing 100 ppm of MnCl, (Wako Pure Chemicals), 400 ppm of NaCl (Wako Pure

Chemicals), 250 ppm of MgCl, (Wako Pure Chemicals), 75 ppm of CaCl, (\Wako Pure
Chemicals), and 0.3 ppm of FeSO4 (Wako Pure Chemicals) were prepared, and autoclave

sterilization was carried out (glucose was separately sterilized and aseptically mixed in order to
avoid Maillard reaction).

[0036] One loopful of Bacillus simplex NBRC15720 was taken from a colony grown on a
nutrient agar plate, aseptically inoculated into the medium of medium condition 1 described in
Example 1 (Table 1) prepared in a 500 ml Erlenmeyer flask and cultured overnight with
shaking at 37°C and 150 rpm to obtain a preculture medium. Each 60 ml from the obtained
preculture medium used for culturing the Bacillus simplex NBRC15720 strain was aseptically
inoculated into each medium described in Table 5 and cultured overnight with aeration and
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agitation at 37°C and 400 rpm for 40 hours to obtain a culture medium. After cultivation, the
bacterial cell concentration in the culture medium and the sporulation rate of the bacterial cells
were measured using an optical microscope and a bacterial cell counter.

Table 5 Medium composition

_ g/L
Medl_u_m Defatted soy Yeast
condition Glucose { ~ - extract CSL jPeptone {KHyPO4
1 10.0 10.0 12.0f{ 8.0 0 1.0
2 20.0 16.0 12.0{ 8.0 0 1.0
3 35.0 20.0 12.0f{ 8.0 0 0

[0037] The results are shown in Table 6. As long as C/N is within a certain range, 50% or more
of sporulation rate of the Bacillus simplex NBRC15720 strain was obtained even in a jar

fermentation system.
Table 6 Culture results for NBRC15720 strain (jar fermentation system)

Example 4

Evaluation of Bacillus siamensis in Jar Fermentation System

[0038] Using a 5 L culture tank, each 2,000 ml of media containing glucose (Wako Pure
Chemicals), defatted soy flour (Ajinomoto Healthy Supply), yeast extract (Difco), CSL
(ROQUETTE), peptone (Difco), and KH,PO, (Wako Pure Chemicals) so that the final

concentrations of medium conditions 1 to 3 listed in Table 7 were achieved and each further
containing 100 ppm of MnCl, (Wako Pure Chemicals), 400 ppm of NaCl (Wako Pure
Chemicals), 250 ppm of MgCl, (Wako Pure Chemicals), 75 ppm of CaCl, (\Wako Pure
Chemicals), and 0.3 ppm of FeSO4 (Wako Pure Chemicals) were prepared, and autoclave

sterilization was carried out (glucose was separately sterilized and aseptically mixed in order to
avoid Maillard reaction).

[0039] One loopful of Bacillus siamensis was taken from a colony grown on a nutrient agar
plate, aseptically inoculated into the medium of medium condition 1 described in Table 7
prepared in a 500 ml Erlenmeyer flask and cultured overnight with shaking at 37°C and 150
rpm to obtain a preculture medium. Each 60 ml from the obtained preculture medium used for
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culturing the Bacillus siamensis was aseptically inoculated into various media described in
Table 7 and cultured overnight with aeration and agitation at 37°C and 400 rpm for 40 hours to
obtain a culture medium. After cultivation, the bacterial cell concentration in the culture medium
and the sporulation rate of the bacterial cells were measured using an optical microscope and
a bacterial cell counter.

Table 7 Medium composition

. g/L
gﬂoﬂﬁi@n Defatted soy  {Yeast
Glucose flour extract CSL {Peptone iKHoPO4
8.0 5.0 6.0 40 0 0.5
2 24.0 15.0 18.0f 12.0 0 0.8
3 36.0 15.0 18.0{ 12.0 0 0.8

[0040] The results are shown in Table 8. As long as C/N is within a certain range, 88% or more

of sporulation rate of the Bacillus siamensis was obtained even in a jar fermentation system.
Table 8 Culture results for Baciflus siamensis (jar fermentation system)

%@@ ol T xi@m e o

Example 5

Culture results for Bacillus megaterium (jar fermentation system)

[0041] Using a 5 L culture tank, each 2,000 ml of media containing glucose (Wako Pure
Chemicals), defatted soy flour (Ajinomoto Healthy Supply), yeast extract (Difco), CSL
(ROQUETTE), peptone (Difco), and KH,PO, (Wako Pure Chemicals) so that the final
concentrations of medium conditions 1 to 3 listed in Table 9 were achieved and each further
containing 100 ppm of MnCl, (Wako Pure Chemicals), 400 ppm of NaCl (Wako Pure
Chemicals), 250 ppm of MgCls (Wako Pure Chemicals), 75 ppm of CaCl> (Wako Pure
Chemicals), and 0.3 ppm of FeSO4 (Wako Pure Chemicals) were prepared, and autoclave

sterilization was carried out (glucose was separately sterilized and aseptically mixed in order to
avoid Maillard reaction).

[0042] One loopful of Bacillus megaterium was taken from a colony grown on a nutrient agar
plate, aseptically inoculated into the medium of medium condition 1 described in Table 9
prepared in a 500 ml Erlenmeyer flask and cultured overnight with shaking at 37°C and 150
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rpm to obtain a preculture medium. Each 60 ml from the obtained preculture medium used for
culturing the Bacillus megaterium was aseptically inoculated into various media described in
Table 9 and cultured overnight with aeration and agitation at 37°C and 400 rpm for 40 hours to
obtain a culture medium. After cultivation, the bacterial cell concentration in the culture medium
and the sporulation rate of the bacterial cells were measured using an optical microscope and
a bacterial cell counter.

Table 9 Medium composition

. g/lL
Medl_u_m Defatted soy Yeast
condition Glucose {¢ ~ - extract CSL jPeptone {KH,PO4
8.0 50 6.0f 4.0 0 0.5
2 24.0 15.0 18.0§ 12.0 0 0.8
3 36.0 15.0 18.0§ 12.0 0 0.8

[0043] The results are shown in Table 10. As long as C/N is within a certain range, 78% or
more of sporulation rate of the Bacillus megaterium was obtained even in a bulk culture

system.
Table 10 Culture results for Bacillus megaterium (jar fermentation system)

i
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PATENTKRAV

1. Fremgangsmade til fremstilling af Bacillus sporer omfattende et trin med dyrkning af
Bacillus bacterium under anvendelse af et flydende medie med et C/N forhold (veegt-
forhold imellem carbonindhold og nitrogenindhold) pa st@rre end 4,0 og mindre end 9,5,
hvor Bacillus bacterium er Bacillus siamensis, Bacillus simplex eller Bacillus

megaterium, og hvor kaliumindholdet i det flydende medie er mindre end 2,0 g/l.

2. Fremgangsmade til fremstilling af Bacillus sporer ifglge krav 1, hvor C/N forholdet i

det flydende medie, som anvendes til dyrkning, er 4,5 eller mere og mindre end 9,5.

3. Fremgangsmade til fremstilling af Bacillus sporer ifglge krav 1, hvor C/N forholdet i

det flydende medie, som anvendes til dyrkning er 4,5 eller mere og 7,5 eller mindre.

4. Fremgangsmade til fremstilling af Bacillus sporer ifglge krav 1, hvor C/N forholdet i

det flydende medie, som anvendes til dyrkning er 6,0 eller mere og 7,5 eller mindre.

5. Fremgangsmade til fremstilling af Bacillus sporer ifelge ethvert af kravene 1 til 4, hvor

carbonindholdet i det flydende medie er 50 g/l eller mindre.

6. Fremgangsmade til fremstilling af Bacillus sporer ifelge ethvert af kravene 1 til 4, hvor

carbonindholdet i det flydende medie er 35 g/l eller mindre.

7. Fremgangsmade til fremstilling af Bacillus sporer ifelge ethvert af kravene 1 til 6, hvor

kaliumindholdet i det flydende medie er 1,9 g/l eller mindre.

8. Fremgangsmade til fremstilling af Bacillus sporer ifelge ethvert af kravene 1 til 7, hvor
carbon og nitrogenkilder indeholdt i det flydende medie er carbon og nitrogenkilder, som

kan udnyttes af Bacillus bacterium.

9. Fremgangsmade til fremstilling af Bacillus sporer ifglge krav 8, hvor carbonkilden,
som kan udnyttes af Bacillus bacterium er én eller flere carbonkilder valgt fra gruppen
bestaende af stivelse, glucose, lactose, glycerol, arabinose, ribose, xylose, galactose,
fructose, mannose, inositol, mannitol, sorbitol, glucosamin, N-acetylglucosamin, cello-
biose, maltose, sucrose, trehalose, xylitol, alkoholer, organiske syrer, organiske salte

og alkaner; og nitrogenkilden, som kan udnyttes af Bacillus bacterium er én eller flere
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nitrogenkilder valgt fra gruppen bestaende af sojab@nne-afledte komponenter, gaer-
afledte komponenter, majs-afledte komponenter, animalske- og planteproteiner og
hydrolysater deraf og ammoniumsalte sdsom ammoniumnitrat, ammoniumsulfat, am-
moniumchlorid, ammoniumacetat, ammoniak, natriumnitrat, kaliumnitrat, natriumgluta-

mat, urea og lignende.
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