
934,527                                    3              vention, the
following examples are given  Inoculum Volume     ...   10%     by way of
illustration only:-           Strain : P.Patulum     ...    GA 766
EXAMPLE 1.                  The experiment was carried out in a 600
The following medium was batched:-    gal. tank containing 3 x 1' 6"
impellers rotat- 20          5                                          ing
at 165 r.p.m. The airflow was 25 c.f.m             Corn steep liquor
nitrogen    0.34 w/v  for the first 5 hrs., 50 c.f.m. from 5-10
KH[err]PO[err] ...  ...   ...   0.4 w/v    hrs. and 80 c.f.m. from then on.
The pH             KCl        ...  ...   ...   0.2 w/v    was allowed to
rise to about 7.0 and there-             CaCO[err]    ...   ...     ...
0.4 w/v    after controlled as near 7.0 as possible by  25         10
Mobilpar S-Antifoam Oil...   0.0275 v/v  repeated glucose addition. GA 766
("Mobilpar" is a Registered            was used. The inoculum was developed
on                Trade Mark)                          the development
medium of Example 2 and             White mineral oil           0.0275 v/v
the transfer time was according to the same             H[err]SO[err]
...  ...   0.20 v/v    criteria of age or growth                30
15 Pre-inoculation volume       500 gal.             Fermentation
Temperature    25[err]                g/l griseofulvin/hr
N%   100   150   200   250   300   350                          Experiment
0.34   1.2   2.2   3.7   5.6   6.5   6.5                         Control
0.25   1.8   2.9   4.2   5.4   5.2   5.9    35   The Control medium
differed from the    The fermentation is conducted as near to
experimental medium only in its nitrogen  the ideal pH curve as possible by
addition             content.                                of crude
glucose. The drawing accompany-
ing the Provisional Specification shows the
EXAMPLE 2.                ideal pH curve as well as the actual pH  75
Medium                    %         curve and rate of glucose addition.
Corn steep liquor nitrogen    0.40 w/v    The yields of griseofulvin by
this treat-             KH[err]PO[err]           ...  ...   0.40 w/v
ment are as follows as compared with a ...     ...   0.40w/v  lower
nitrogen experiment.             KC1         ...    ...   ...   0.20 w/v
Mobilpar S Antifoam    ...  0.0275 v/v           g/l griseofulvin at hr.
80         45  White mineral oil      ...  0.0275 v/v 



H[err]SO[err]     ...      ...   ...   0.0125 v/v      CSL N%       100
150  200  250             Pre-inoculation Volume  ...   800 gal.
Fermentation Temperature    25[err] C.     Experiment  0.40  2.8  4.8  8.0
10.6             Inoculum Volume ...  ...   10%          "Control"    0.25
2.4  4.0  5.7  6.7          50   The experiment was carried out on the
1,000 gal. scale. 3 impellers 1' 8" diameter    The control medium
differed from  the              at 220 r.p.m. were employed. The air rates
experimental medium only in its nitrogen  85              were 0-5 hr. 40
c.f.m., 5-10 hr. 80 c.f.m. content.              and after l0hr. -125
c.f.m. The inoculum              EXAMPLE 3.         55 rate was 10% v/v. It
was prepared by the   In this example 800 imperial gallons of
standard inoculum  development technique  the following medium was used:-
on the following medium:-
%     90             Corn steep liquor nitrogen ...   0.30 w/v  Corn steep
liquor to give          60  Brown Sugar   ...   ...   2.0  w/v    nitrogen
...  ...             0.30 w/v  Chalk       ... ...  ...   1.0  w/v
Ammonium sulphate to give Maize oil   ...  ....  ...   1.0  v/v    nitrogen
... ...  ...       0.05 w/v              Hodag MF-Antifoam oil ...   0.033
v/v  Light precipitated chalk  ...  0.40 w/v  95
KH[err]PO[err]    ...  ...           0.40 w/v                This was
inoculated with a spore suspen-  KCI     ...  ...   ...   0.10 w/v 65 sion
of P,patulum  (1  litre  containing  Proprietary antifoam oils ...   0.028
v/v              3-5 x l0[err] spores/ml) and grown at 25[err] in  Conc.
H[err]SO[err]    ...         0.001 v/v         100 gal. tank.  The inoculum
is trans-             ferred at 40 hr. or when the mycelial volume
Sterilisation: 15 min. at 121 C.  100             (after spinning 10 min.
at 3,000 r.p.m.) ex-  Preinoculation; volume 800 gal.: pH 4.8.          70
ceeds 25%.                             Inoculum: 10%  vegetative: strain
C3/5.         4                                             934,527
The pH was allowed to rise to about 7.0         which the level of
assimilable nitrogen in      and thereafter controlled as near 7.0 as pos-
the medium does not exceed 0.45%  N.    55      sible by. repeated addition
of 50%  w/v         9. A process as claimed in any of the.      solution of
cane molasses.                    preceding claims, in which said
carbohydrate                                                    is glucose.
5   The results were as follows: -                  10. A  process as
claimed in any of                                                    Claims
1-8 in which said carbohydrate is 60
Griseofulvin        sucrose, hydrolysed starch, invert sugar, cane 



Time                           Yield              molasses or invert
molasses.                                                      11. A
process as claimed in any of the          Hrs.
g/l                preceding claims in which the medium also          50
...  .        0.6                includes an assimilable source of sulphur.
65 10    100      ...   ...   ...    1.7                12. A process as
claimed in Claim 11 in          150       ...   ...   ...    3.8
which said source of sulphur is a sulphate,          200       ...   ...
...    5.2                thiosulphate, sulphite or sulphuric acid.
250       ...   ...   ...    7.7            13. A process as claimed in
either of          300       ...   ...   ...   10.7                Claims
11 or 12 in which the source of sul- 70 15    350      ...   ...   ...
12.8             phur is included in the medium at a level          380
...   ...   ...   15.4                of from 0.01-0.05% (calculated as S).
14. A process as claimed in Claim 13 in        WHAT WE CLAIM  IS:-
which the source of sulphur is included in
the medium at a level of from 0.02-0.04%   75        1. A  process for the
production  of  (as S).     griseofulvin by the submerged aerobic cul-
15. A process as claimed in any of the 20 ture of a griseofulvin-producing
organism      preceding claims in which the medium also     in a nutrient
medium therefor in which said       contains from 0.4-0.8%  of an
assimilable     medium contains assimilable nitrogen at a
phosphate.                                80     level of more than 0.3%
(calculated as N)       16. A process as claimed in any of the     and in
which a nutrient carbohydrate serv-        preceding claims in which the
medium con- 25 ing to supply carbon and energy require-        tains at
least 0.3%  of an  assimilable     ments of the organism is repeatedly
added         chloride.     to the medium during the course of the cul-
17. A process as claimed in any of the  85     ture in such quantities and
at such times         that preceding claims in which the source of     the
pH of the medium follows a controlled         nitrogen comprises a  complex
organic. 30 pH curve as herein defined.                    material.
2. A process as claimed in Claim 1 in         18. A process as claimed in
Claim 17 in     which said additions of carbohydrate are          which
said organic material is corn steep  90     made batchwise.
liquor, cottonseed meal, oatmeal, distillers.       3. A process as claimed
in Claim 1 in           solubles, soya bean meal or a nitrogenous 35 which
said carbohydrate is added to the        milk product.     medium in
continuous manner.                     19. A process as claimed in either
of       4. A process as claimed in any of the           Claims 17 or 18 in
which the source of 95     preceding claims in which the pH of the
nitrogen further includes a simple readily     medium is maintained between
6.6 and 7.6          assimilable source of nitrogen. 40 for the greater
part of the fermentation.         20. A process as claimed in Claim  19
5. A process as claimed in Claim 4 in           in which said simple source
of nitrogen is     which the pH of the medium is maintained          an
ammonium salt.                        100     between 6.8 and 7.2 for the
greater part of         21. A  process for the production of     the
fermentation.                             griseofulvin substantially as
described with 45   6. A process as claimed in any of the        reference
to the examples.     preceding claims in which the pH curve con-
22. Griseofulvin when produced by a     forms substantially to a straight
line for a      process as claimed in any of the preceding 105 



substantial part of the fermentation.    claims.       7. A process as
claimed in any of the                   For the Applicants, 50 preceding
claims in which the level of                 FRANK B. DEHN & CO.,
assimilable nitrogen in the medium does not            Chartered Patent
Agents,     exceed 0.5% N.                                     Imperial
House, 15-19 Kingsway,       8. A process as claimed in Claim 7 in
London, W.C.2.        Abingdon: Printed for Her Majesty's Stationery
Office, by Burgess & Son (Abingdon),Ltd.-1963.                  Published
at The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which copies may be obtained.                            4
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1. A process for the production of  (as S). griseofulvin by the submerged
aerobic cul-       15. A process as claimed in any of the
20 ture of a griseofulvin-producing organism    preceding claims in which
the medium also                     in a nutrient medium therefor in which
said    contains from 0.4-0.8%  of an assimilable
medium contains assimilable nitrogen at a      phosphate.
80                     level of more than 0.3%  (calculated as N)       16.
A process as claimed in any of the                     and in which a
nutrient carbohydrate serv-     preceding claims in which the medium con-
25 ing to supply carbon and energy require-     tains at least 0.3%  of an
assimilable                     ments of the organism is repeatedly added
chloride.                     to the medium during the course of the cul-
17. A process as claimed in any of the 85                     ture in such
quantities and at such times that preceding claims in which the source of
the pH of the medium follows a controlled      nitrogen  comprises  a
complex  organic                 30 pH curve as herein defined.
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18. A process as claimed in Claim 17 in                     which said
additions of carbohydrate are       which said organic material is corn
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liquor, cottonseed meal, oatmeal, distillers                       3. A
process as claimed in Claim 1 in        solubles, soya bean meal or a
nitrogenous                 35 which said carbohydrate is added to the
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described with                 45   6. A process as claimed in any of the
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the preceding 105                     substantial part of the fermentation.
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from which copies may be obtained.    


