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% Nitrogen as                    Griseofulvin mgm/L at day
(NH[err])[err]SO[err] Dist. Sols.    C.S.L.     Urea       7 day    10 day
13 day                  0.025      0.075       0.075         -         6015
9750     10655                  0.025      0.075       0.05        0.025
6040      9250      9495           5       0.025       0.075       0.037
0.037       6000     9597     10750                   0.025      0.075
0.025       0.050       5890      9560     11140                   0.025
0.075         -         0.075       5970      9120     10740
EXAMPLE 6.                A similar experim ent to those described in
nitrogen sources urea, ammonium sulphate          10 Example 3 was
conducted on the 1,000 gallon  and corn steep liquor. Fermentation control
scale with the following combinations of  was effected in exactly the same
way.           15                       % N as sources                g/l
griseofulvin at hr.                          C.S.L.  Urea   Ammonium    100
150    200    250                                           Sulphate
0.35   0         0.05       3.4    7.0   10.7   14.0
0.30   0.05      0.05       2.0    2.4    7.8   11.1          20
0.20   0.10       0.05       3.3    6.3    9.2   13.4
EXAMPLE 7.                 Fermentation medium           % w/V.
The stimulatory effect on griseofulvin              productionof ammonium
hydroxide is illus-   Lactose                      10              trated
in this example. The seed develop.   Limestone                     0.8
ment and incubation conditions were as    KH[err]2PO[err]
0.4          25  described in Example 1.                     KCl
0.3      30
Choline chloride              0.1                                       %
Nitrogen as               Griseofulvin mgm/L at day 



Disr.                          6 day  9 day  12 day
C.S.L.    Sols.   (NH[err])[err]SO[err] NH[err]OH          35
0.075    0.075     0.025       Nil      4690   7830   9790 0.037    0.075
0.025      0.037    4540   7700  10130                           0.05
0.05       0.025      0.05     4820   7270  10290                 The pH of
media containing ammonium                   EXAMPLE 8.
hydroxide was adjusted to 5.0 with hydro-   The use of two ammonium salts
is illus-          40  chloric acid prior to sterilisation at 121[err]C.
trated in this example. Fermentation condi-             for 20 minutes.
tions were as in the previous example.  45
% Nitrogen as                 Griseofulvin mgm/L at day
Dist.                        C.S.L.    Sols.   (NH[err])[err]SO[err]
CH[err]COONH[err]  4 day  10 day 13 day                        0.075
0.075      0.025         Nil.      2130   7970   11990          50
0.05     0.05       0.025         0.05        780   6200   13070
0.037    0.075      .0025         0.037       780   6650   11500
EXAMPLE 9.                                            Grams.
Improvements in yield of griseofulvin may    Chalk               0.80
be brought about by the addition of a complex    Lactose           10.0
65          55 nitrogen source during the fermentation.    Water
to 100 ml.              Inoculum was developed as in Example 1.
The fermentation medium was prepared as    The pH was adjusted to 5.0, 30
ml. of              follows                                  medium placed
in each of a series of 100 ml.
Grams        conical flasks and sterilised by heat. After          60
Corn steep liquor nitrogen   0.0625 N.  inoculation the flasks were shaken
on a rotary  70                Distillers Solubles nitrogen  0.0625 N.
shaker at 200-220 r.p.m. During fermen.
(NH[err])[err]SO[err]   0.025 N.       tation they received three additions
each                KH2PO4                   0.40          of 1.5 ml. of
medium 1 at 7 and 9 days and                KCl                      0.30
one or two additions of 1.5 ml. medium 2.     



934,528                                     Medium 1.
Medium 2.                                      Grams
Grams                     Lactose           50        Distillers
solubles  Nitrogen 0.5  5                  Potassium Chloride  1
Corn Steep                     Water        to  100 ml.     Liquor
Nitrogen 0.5                                                  Water
to  100 ml.                        Treatment
Griseofulvin mg/L (days) 10                   Medium 2      Total Nitrogen
7          12                    added at (days)       %
0               0.15           5806       11700                         7
0.20          5676        11684                         7,9
0.25           6089       11628 15                      7,9
0.30           5903       11425         WHAT WE CLAIM  IS:-
10. A process as claimed in any of the       1. A process for the
production of griseo-  preceding claims in which 10-20% by weight
fulvin by the submerged aerobic culture of a  of the total nitrogenous
source (in terms of     griseofulvin producing organism in a nutrient
nitrogen) is constituted by the ammonia or 65 20 medium therefor, the
assimilable nitrogen  ammonium salt.     in said medium being provided by
at least one    11. A process as claimed in any of the     complex organic
source of nitrogen and  preceding claims in which the medium also
ammonia or an ammonium salt.               contains urea.       2. A
process as claimed in Claim 1 in    12. A process as claimed in any of the
70 25 which  the complex  organic nitrogenous  preceding claims in which
the culture is     material is corn steep liquor, cottonseed meal,
initiated in a medium containing the ammonia 



soya bean meal, penicillin felt, ground  or ammonium salt and if desired
some of the     nut meal, maize gluten meal, distillers  complex organic
source of nitrogen, the com-     solubles, meat extract, animal tankage or
a  plex organic source (or remainder thereof) 75 30 nitrogen-containing
milk product.           being added at a later stage.       3. A process as
claimed in Claim  1 in    13. A process as claimed in Claim 12 in     which
the complex  organic nitrogenous  which the complex organic nitrogen source
is     material is a mixture of corn steep liquor and  added after the
growth of the organism is     distillers solubles.
well developed.                            80 35   4.
AprocessasclaimedinClaim3inwhich    14. A process as claimed in any of the
the ratio of corn steep liquor to distillers  preceding claims in which
nutrient carbo-     solubles on a nitrogen basis is within the range
hydrate is repeatedly added (continuously or     of from 1 4 to 4: 1 by
weight.             batchwise) to the fermentation as it proceeds       5.
A process as claimed in Claim 3 in  in such quantities and at such times
that the  85 40  which the ratio of corn steep liquor to  pH of the medium
follows a controlled pH     distillers solubles on a nitrogen basis is 1: 1
by  curve as herein defined.     weight.
15. A process as claimed in Claim 14 in       6. A process as claimed in
any of the  which the pH of the medium is maintained     preceding claims
in which the medium   between 6.6 and 7.6 for the greater part of 90 45
includes amonium sulphate, ammonium chlor-  the fermentation.     ide,
ammonium   carbonate,  ammonium      16. A process as claimed in Claim 14
in     acetate or ammonium nitrate.               which the pH of the
medium is maintained       7. A process as claimed in any of the  between
6.8 and 7.2 for the greater part of     preceding claims in which at least
5%  by  the fermentation.                          95 50 weight of the
total available nitrogen (as N)    17. A process as claimed in any of
Claims     in the medium is constituted by the ammonia  14-16 in which the
nutrient carbohydrate is     or ammonium salt.
glucose, lactose, sucrose, starch, hydrolysed       8. A process as claimed
in Claim 7 in  starch, invert sugar, molasses, or invert     which at least
10% by weight of the total  molasses.                                 100
55 available nitrogen (as N) is constituted by the    18. A process as
claimed in any of the     ammonia or ammonium salt.
preceding claims in which the medium also       9. A process as claimed in
any of the  contains an assimilable source of sulphur.     preceding claims
in which the complex    19. A process as claimed in Claim 18 in     organic
nitrogen source constitutes a major  which the source of sulphur is a
sulphate, 105 60  proportion (in terms of nitrogen) of the total
thiosulphate or sulphuric acid.     nitrogenous nutrient.
20. A process as claimed in either of  



6                                        934,528
Medium 1.                       Medium 2.
Grams                          Grams                    Lactose          50
Distillers                                                  solubles
Nitrogen 0. 5  5                 Potassium Chloride  1
Corn Steep                    Water        to  100 ml.      Liquor
Nitrogen 0.5                                                Water
to  100 ml.                       Treatment                    Griseofulvin
mg /L (days) 10                  Medium 2      Total Nitrogen        7
12                   added at (days)      %                        0
0.15           5806       11700                        7              0.20
5676        11684                        7,9            0.25          6089
11628 15                     7, 9            0.30          5903       11425
WHAT WE CLAIM IS:-                        10. A process as claimed in any
of the       1. A process for the production of griseo-  preceding claims
in which 10-20% by weight     fulvin by the submerged aerobic culture of a
of the total nitrogenous source (in terms of     griseofulvin producing
organism in a nutrient  nitrogen) is constituted by the ammonia or 65 20
medium therefor, the assimilable nitrogen  ammonium salt.     in said
medium being provided by at least one    11. A process as claimed in any of
the 



complex organic source of nitrogen and  precding claims in which the medium
also     ammonia or an ammonium salt.             contains urea.       2. A
process as claimed in Claim 1 in    12. A process as claimed in any of the
70 25 which  the  complex  organic nitrogenous  preceding claims in which
the culture is     material is corn steep liquor, cottonseed meal,
initiated in a medium containing the ammonia     soya bean meal, penicillin
felt, ground  or ammonium salt and if desired some of the     nut meal,
maize gluten meal, distillers  complex organic source of nitrogen, the com-
solubles, meat extract, animal tankage or a  plex organic source (or
remainder thereof) 75 30  nitrogen-containing milk product.        being
added at a later stage.       3. A process as claimed in Claim 1 in    13.
A process as claimed in Claim 12 in     which the  complex  organic
nitrogenous  which the complex organic nitrogen source is     material is a
mixture of corn steep liquor and  added after the growth of the organism is
distillers solubles.                     well developed.
80 35    4. A process as claimed in Claim 3 in which    14. A process as
claimed in any of the     the ratio of corn steep liquor to distillers
preceding claims in which nutrient carbo-     solubles on a nitrogen basis
is within the range  hydrate is repeatedly added (continuously or     of
from 1: 4 to 4: 1 by weight.          batchwise) to the fermentation as it
proceeds       5. A process as claimed in Claim 3 in  in such quantities
and at such times that the  85 40  which the ratio of corn steep liquor to
pH of the medium follows a controlled pH     distillers solubles on a
nitrogen basis is 1: 1 by  curve as herein defined.     weight.
15. A process as claimed in Claim 14 in       6. A process as claimed in
any of the  which the pH of the medium is maintained     preceding claims
in which the medium   between 6.6 and 7.6 for the greater part of 90 45
includes amonium sulphate, ammonium chlor-  the fermentation.     ide,
ammonium   carbonate,  ammonium       16. A process as claimed in Claim 14
in     acetate or ammonium nitrate.             which the pH of the medium
is maintained       7. A process as claimed in any of the  between 6.8 and
7.2 for the greater part of     preceding claims in which at least 5%  by
the fermentation.                       95 50  weight of the total
available nitrogen (as N)    17. A process as claimed in any of Claims
in the medium is constituted by the ammonia  14-16 in which the nutrient
carbohydrate is     or ammonium salt.                         glucose,
lactose, sucrose, starch, hydrolysed       8. A process as claimed in Claim
7 in  starch, invert sugar, molasses, or invert     which at least 10% by
weight of the total  molasses.                              100 55
available nitrogen (as N) is constituted by the    18. A process as claimed
in any of the     ammonia or ammonium salt.                preceding claims
in which the medium also     9. A process as claimed in any of the
contains an assimilable source of sulphur. 



preceding claims in which the complex    19. A process as claimed in Claim
18 in     organic nitrogen source constitutes a major  which the source of
sulphur is a sulphate, 105 6O  proportion (in terms of nitrogen) of the
total  thiosulphate or sulphuric acid.     nitrogenous nutrient.
20. A process as claimed in either of
934,528                                          7      Claims 18 or 19 in
which the source of sulphur    24. A process as claimed in any of the
is included in the medium in a quantity  preceding claims in which the
medium also     sufficient to provide a level of sulphur (as S)  contains a
methyl donor.         20     of from 0.01-0.05%  by weight.
25. A process as claimed in Claim 24 in 5   21. A process as claimed in
Claim 20 in  which the methyl donor is choline.     which the source of
sulphur is included in the    26. A process for the production of griseo-
medium in a quantity sufficient to provide a  fulvin substantially as
herein described with     level of sulphur (as S) of from 0.02-0.04%
reference to the Examples.           25     by weight.
27. Griseofulvin when produced by a 10   22. A process as claimed in any of
the  process as claimed in any of the preceding     preceding claims in
which the medium   claims.     contains from 0.4 to 0.8% by weight of a
water-soluble phosphate.                               For the Applicants,
23. A process as claimed in any of the        FRANK B. DEHN & CO., 15
preceding claims in which the medium                 Chartered Patent
Agents,     contains at least 0.2% by weight of soluble
Imperial House,     chloride.                                        15-19
Kingsway, 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.  



ERRATA                             SPECIFICATION NO. 934.528      Page 3,
line 50, for "Nirrogen" read "Nitrogen"      Page 3, line 80, for "9 day"
in 1st occurence read "16 day"      Page 4, line 39, for "lm.)" read "ml)"
Page 4, lines 54 to 59, after "563412" insert "("      Page 5, line 5, 6th
column, for "9597" read "9575"      Page 5, line 19, for "2.4" read "4.3"
Page 5, line 33, for "Disr." read "Dist."      Page 5, line 35, for "7830"
read "7380"      Page 5, line 51, for ".0025" read "0.025"      Page 6,
line 45, for "amonium" read "ammonium"      Page 6, line 68, for
"preceding" read "preceding"  THE PATENT OFFICE,   28th October, 1963
D 29914/1(9)/R.109 200 10/63 PL    


