
1,059,888                                          5         lie in the
range 25-35[err]C  When using  organisms other than yeasts may be separated
Candide lipolytica the preferred temperature  in this manner.        range
is 28-32[err]C.                           By centrifuging the product from
the fer-           The take-up of oxygen is essential for the  menter three
fractions are recovered. These 5  growth of the micro-organism. The oxygen
are in order of increasing density:-               70        will usually
be provided as air. In order to   (i) an oil phase containing yeast cells
maintain a rapid rate of growth the air, used   (ii) an aqueous phase
containing traces of        to provide oxygen, should be present in the
of oil and yeast, and        form of fine bubbles under the action of stir-
(iii) a yeast "cream" consisting of yeast,    10  ring. The air may be
introduced through a         having a quantity of oil fixed on to  75
sintered surface. However there may be used       the cells, together with
aqueous phase.        the system  of intimate aeration known as    After
recovery of fraction (ii), fraction (iii)        "vortex aeration".
or a blend of fractions (i) and (iii) is mixed           It has been found
that by the use of yeast  with an aqueous solution of a surfactant.    15
of the strain Canidida lipolytica in a process    The purpose of this
treatment is to separate  80        according to the invention in which
aeration  the oil from  the yeast cells; the oil being        is effected
by "vortex aeration", a high growth  apparently held to the cells by
adsorption.        rate is achieved whereby the generation time    It may
be advantageous to employ an        lies in the range 2-5 hours and the
cell con-  edible surfactant, for example a saccharose    20  centration is
increased by a factor of up to  ester, which makes it possible to reduce
the  85        12 in two days.                              subsequent
washing required to remove from          In batch operation, the
micro-organism will the yeast a surfactant which is not edible.
usually grow initially at a low rate of increase    The emulsion so formed
is broken down        in cellular density. (This period of growth  by
centrifuging to obtain three fractions.    25  is referred to as the "lag
phase"). Subsequently    (iv) an oil phase                       90
the rate of growth will increase to a higher rate    (v) an aqueous phase
containing surfactant,        of growth; the period at the higher rate of
which phase is recycled for the treat-        growth is referred to as the
"exponential           ment of fractions (i) and (iii), and        phase"
and subsequently again the cellular    (vi) a yeast "cream", consisting of
yeast    30  density will become constant (the "stationary     still
contaminated by oil together with  95        phase").
an aqueous surfactant phase.          A supply of the micro-organism for
start-   In order to reduce as far as possible the        ing the next
batch will preferably be removed  consumption of surfactant product, the
aqueous        before the termination  of the  exponential  washing
solution containing it is recycled.    35  phase.
Fraction (vi) may be further treated by  100          The growth operation
will usually be dis-  alternate washing with surfactant and centri-
continued before the stationary phase.      fuging until the oil content of
the yeast has          At this stage, the  micro-organism  will  reached a
desired  low  value. The yeast 



usually be separated from  the bulk of the  "cream" now consisting of yeast
and aqueous    40  aqueous nutrient medium and from the bulk  surfactant
may now be washed with water 105        of the un-used feedstock fraction.
and again centrifuged. If desired two or more          If desired the
micro-organism may be sub-  washings may be given to this yeast "cream".
jected to autolysis before further purification  If desired, one or more of
these water wash-        of the product.                               ings
(but preferably not the last) may make   45   According to one method of
treating the  use of salt water (for example seat water); 110
product the major part of the continuous  preferably the final wash is with
soft water.        aqueous phase is first separated; preferably this  With
a view to economising the soft water        is carried out by centrifuging
or decanting.  necessary for the process, the whole of this        The
separated aqueous phase will usually con-  water coming from  the last
washing is em-   50  tain a greater concentration of non-nutritive  ployed
for making up the nutritive medium  115        ions than can be tolerated
in the recycle  for the fermentation, where necessary at the        stream
and when this is so, only a proportion  stage of washing with the solution
of surf-        of the recovered aqueous phase can be re-  actant, and the
rest is sent to the salt water        cycled. Thus it will usually be
possible to  used for washing with a view to reducing its    55  separate
ca. 96% by wt. of the aqueous phase  salt concentration. Finally the yeast
may be 120        which is present in the product, of which on  dried under
conditions suitable for its subse-        the same percentage basis, ca.
20% by wt. will  quent use as a foodstuff.        be discarded. The recycle
stream is supplied    Other steps which may be taken to obtain        with
make-up  quantities of the  necessary  a  purified  micro-organism  or a
product    60  nutrients and is returned to the fermenter; if  derived
therefrom or to improve the process 125        desired the make-up
materials may be fed to  in respect of the  production of the un-
the fermenter as a separate stream.           metabolised hydrocarbon
fraction are described          The process, as applied to the cultivation
in the following applications; the use of any        of a yeast, may
incorporate product separa-  process step or steps therein described in
65  tion stages as follows. In some cases micro-  association with the
process herein described 130        6
1,059,888      lies within the scope of the present invention.
Throughout these examples cellular density  25       Preferred methods for
use in the cultiva-  is expressed as dry weight of yeast per litre     tion
of the micro-organism and for the re-  of culture.     covery of the
product are described in British 5  Patent Specification No.. 914567,
1021697     and 1021698-also in British Patent Appli-
EXAMPLE 1     cation Nos:-                                  Gas-oil and the
culture medium  were                           Serial Nos.           pumped
from two  containers to the two  30 



49049/62   1,059,881             branches of an injector by means of two
pis- 10            49050/62   1,059,882              ton pumps. Buffer
reservoirs were interposed               49052/62   1,059,883
between the pumps and the injector to steady               49055/62
1059884               the back-pressure, which was regulated to lie
49056/62    1059885              in the range 14-16 Kg/cm[err].
35               49057/62   1,059,886               The injector consisted
of a stainless steel 15            49060/62   1,059,887
capillary tube (interior diameter 0.5 mm)               49063/62
1,059,889             having the free end narrowed to leave an out-
2234/63   1,059,890             let hole of 0.05 to 0.08 mm. The other end
of                 25210/63  1,049,065              the capillary was
welded to the two inlet tubes  40
for gas-oil and medium to form a Y.       The stages of the process may be
carried out    The pumps were capable of control to give 20  entirely
batchwise. However, if desired, any  a flow which can vary between 0.3 and
1     one or more stages herein described may be  litre/hour.     carried
out in continuous manner.             The mixture of gas-oil and culture
medium  45       The invention is illustrated but not limited  from the
injector passed into a five-litre con-     with reference to the following
examples.   tinuous fermenter provided with: -
[err]Speed, revs per min.          1000                    An agitator
[err] Blade diameter/vat diameter ratio  1/3
Number of blades                  8        A ring of capillary air
injectors                                           grams    70 50
Electrodes for pH control (pH maintained    Diamonium  phosphate -  -    2
at 4)                                     Potassium  chloride   -  -
1.15        Double external cladding to keep the tem-   Magnesium
sulphate,7H[err]O -   0.65          perature constant at 30[err]C by water
cir-    Zinc  sulphate    -  -  -    0.17          culation.
Manganese sulphate, 1H[err]O  -    0.045    75 55    System for drawing off
liquid by means of   Ferrous sulphate, 7H[err]O    -  0.468          a
piston pump.                            Yeast exact -  -  -  -    0.025
Tap water   -  -   -  -  200        For the injection of the mixed gas-oil
and    Distilled water to 1000 ml.     medium as a fine dispersion using
the system  Air  Filtered and compressed          80     described above,
the capillary point of the   To demonstrate the significane of using 60
injector may be mounted either in the body  the pressure injection system,
the following     of the liquid (preferably beneath the agitator
experiments were carried out:-     or above the surface and pointing
towards    1. Culture with feed of gas-oil and medium     the bottom of the
fermenter.                     in separate circuits without previous 85
The materials employed were as follows: -    atomisation.
2. Culture with atomisation of the mixture 65    Yeast stock   Candida
lipolytica               of gas-oil and medium by means of the
Gas-oil     Iraq heavy gas-oil                system of capillary
compression-injec-                     % by wt. n-paraffins  12      tion
with capillary submerged.  90                     Pour point        +
17[err]C     3. As in 2. but with the capillary above the 



surface of the liquid (injection in air)        Aqueous mineral nutrient
medium:-           The following results were obtained:-
1,059,888                                        7
Experiment I  Experiment 2        Experiment 3
No atomisation Atomisation in liquid Atomisation in air          Volume of
liquid in fer-            menter (litres)              3                3
3  5      Dilution rate                  0.07              0.10
0.11          Air flow v/v/hr.              70               70
70          Liquid flow litres/hour        0.21             0.3
0.33          Gm gas-oil per litre of            feed
180              180                  180 10       Cellular density grams/
litre                        5                5                    5.5
Average size of gas-oil            globules (microns)        100
10                    6          Cell division time, hr        10
7                    6[err] 15       % n-paraffins consumed       41
40                   43       It will be noted that dispersion by capillary
liquid. The fermenter employed was a five- 35     injection appreciably
lowers the cell division  litre fermenter as described in Example 1.
time while preserving the same degree of de-   Materials employed were as
follows:-     waxing, that is, the rate of production of yeast    Dunkirk
hard gatsch (m.p. 60[err]C) 20  and of dewaxed gas-oil is increased without
Paraffin wax (m.p. 60-70[err]C)     altering the degree of dewaxing.
Heavy Iraq gas-oil (pour point +17[err]C; 40
normal paraffins by wt. 12%)
Yeast: Candida lipolytica                     EXAMPLE 2
The aqueous mineral nutrient medium was       This example illustrates the
use of feed-  as described in Example 1. 25  stock formed by the dispersion
of solid para-    The following experiments were undertaken  45     ffin
wax.                                   with the object of making a finely
divided       The solid substrate (hard gatsch or solid  solid substrate
rich in or enriched with normal     paraffin wax) was melted in a container
and  paraffins, available to the yeast.     injected as a fine dispersion
in air into the    1. Culture with ordinary heavy gas-oil with- 30  culture
medium in the fermenter, using an air   out preliminary atomisation.
50     atomiser consisting of a capillary tube mounted    2. Culture with
dispersion of hard gatsch.     in a concentric air inlet tube.
3. Culture with heavy gas-oil enriched with 



The injection can be made either into the    paraffin wax, atomised.
body by the liquid or above the surface of the    The following results
were obtained: - 55                                  1. Gas-oil not
3. Gas-oil+wax                                        atomised    2. Gatsch
atomised       atomised          Volume of liquid (litres)       3
3                    3          Dilution rate                   0.10
0.10                 0.10     Air flow vol/vol/hour          70
70                   70 60     Liquid flow litres/hour           0.3
0.3                  0.3          Gas oil substrate grams     per litre of
medium      180                180                  180          Cellular
density                4               8.5                  9     Size- of
substrate par-            ticles (microns)           100                5
10          Dewaxing % by weight            of paraffins in feed         32
69                   73        The use of a fine dispersion of gatsch or of
Gas-oil feedstock and the culture medium   gas-oil enriched with solid
paraffins produced  were pumped by a rotary pump to an ultra- 70 by an air
atomiser results in a marked increase  sonic vibration apparatus known as a
"sifflet   in the cellular density for the same dilution.  liquide"-"fluid
whistle". This is made up of       This shows that the availability of
normal  a very fine steel place mounted in front of a  85     paraffins can
be thus increased; the practical  flattened tube which constitutes the flat
jet     interest lies in the improved hourly produc-  by which the liquids
enter. 75  tion of yeast and dewaxed gas-oil without    The assembly was
mounted in a cylindrical     altering the quality of the latter.
container forming a resonance chamber.
The frequency employed was of the order 90                     EXAMPLE 3
of 20 to 22 KC/S.       This example illustrates the use of a feed-    The
outlet of the "whistle" was connected     stock which has been dispersed by
ultra-sonic  to the fermenter by means of a flexible plastic 80  vibration.
pipe of 50 cms. length.        8
1,059,888          The fermenter was a five-litre continuous   Air-Filtered
and compressed       fermenter as described in Example 1
fermenter as described in Example 1.  The significance of the ultra-sonic
system  10         Materials employed were:-                 is shown by
the following experiments: - -         Yeast-Candida lipolytica 



5     Gas-oil-Heavy  Iraq  gas-oil containing    1. Culture without
preliminary dispersion                12% by wt. of n-paraffins
of the gas-oil.         Culture medium-Aqueous mineral nutrient    2.
Culture with ultra-sonic dispersion of               medium as described in
Example 1        gas-oil.                               15
Experiment                                      1             2
(No dispersion) (Dispersion)                Volume of liquid
3 litres       3 litres                Aeration v/v/br
70              70   20           Gas-oil content of feed, grams/litre
180            180                Dilution
0.1             0.1                Liquid flow litres/hour
0.3            0.3                Cellular density grams/litre
4              9                Size of gas-oil globules (microns)
100              5  25           Dewaxing-%  by wt. of n-paraffins in feed
32           74          It is apparent that the ultra-sonic dispersion  at
either the inlet or the outlet of the colloidal       system increases the
cellular density for a given  mill.                                55
rate of dilution; in other words it increases    The fermenter was stirred
at 1000 r.p.m.       the availability of the gas-oil substrate to the  and
had a capacity of 3 litres. It was fitted   30  yeasts.
with a drawing-off system and a pump.         One can in this way increase
the yeast pro-    The pH was controlled using electrodes and       duction
while increasing the dilution, keeping  an automatic potentiometer.
60       the same cellular density. This corresponds to    Materials
employed were:-       an appreciable shortening of the cell division   35
time.                                         Yeast-Candida lipolytica
EXAMPLE 4                     Gas-oil-Heavy gas oil. Pour point +17[err]C
This example illustrates the stabilisation of     n-paraffins content
12%       gas-oil dispersions used as feedstock by means    Medium-Aqueous
mineral   nutrient  65       of yeasts.
medium as in Example 1   40    Dispersion of a gas-oil feedstock in a
Air-Filtered and compressed       mineral medium was carried out in a
colloidal       mill known as a Seila microdispenser in which    To
demonstrate the significance of the col-       the shearing effect was
supplied by two sys-  loidal mill and the stabilisation of the disper-
tems mounted on the same axis of rotation,  sion by yeasts, the following
experiments were  70   45  that is:-
carried out:         shearing by toothed wheel                   1. Culture
on gas-oil without preliminary         shearing by two conical surfaces.
dispersion.         The outlet of the apparatus was connected   2. Culture
on gas-oil with preliminary dis-       by a flexible pipe to the fermenter.
To stabil-  persion by colloidal mill but without  75   50  ise the
emulsion formed, a quantity of culture   stabilisation by yeast.
liquor equal to about 5%  of the volume of    3. Culture on gas-oil with
dispersion and       the emulsion and containing 8-9 grams/litre
stabilisation by recycle of some product       of yeast was injected into
the liquid material  yeast to the inlet of the colloidal mill. 



80                  Experiment                       1.        2.      3.
Volume of liquid              3 litres  3 litres 3 litres
Dilution                         0.10     0.10    0.10
Liquid flow litres/hr.           0.3      0.3     0.3
Gas-oil content grams/litre    180      180     180   85
Aeration v/v/hr.                     70       70      70
Average size oil globules                         (microns)
100      10        5                     Cellular density  (grams/
litre                          4        8      10   90                  %
paraffins consumed by                         wt.
32       65      81
1,059,888                                         9
It is apparent that the use of the colloidal  medium and this suspension or
solution is sub- 65                         mill produces an emulsion which
is sufficiently  jected to shock cooling to form a solid-in-
dispersed to increase the cellular density sig-  liquid suspension of the
feedstock in the liquid                         nificantly.
medium.              5    The presence of yeast in the emulsion main-
13. A process according to claim  12 in                         tains the
high degree of dispersion and appre-  which the liquid-in-liquid suspension
is formed  70                         ciably improves the growth of the
yeasts.  by atomising melted solid feedstock into a
liquid medium which is at a temperature                           WHAT WE
CLAIM  IS:-                       above the melting point of the feedstock
1. A process which comprises cultivating    14. A process according to any
one of                    10  a micro-organism capable of growing on a
claims 11-13 in which the liquid medium is  75
feedstock consisting wholly or in  part of  an aqueous phase or a
hydrocarbon phase.                         straight chain hydrocarbons,
said micro-organ-      15. A process according to claim  14 in
ism being cultivated in the presence of said  which the aqueous phase
consists of aqueous                         feedstock; in the presence of
an aqueous nutri-  nutrient medium.                    15  ent medium; and
in the presence of a gas    16. A process according to any one of the  80
containing free oxygen; wherein the feedstock  preceding claims which
comprises forming a                         is present in the fermenter, in
which cultiva-  dispersion of a feedstock in a liquid medium,  tion takes
place, in the form of small particles.  mixing the dispersion with a
microorganism,  2. A process according to claim 1 in which  passing the
mixture to a fermenter containing                    20  the particles are
of an average diameter less  a micro-organism, an aqueous nutrient medium
85 



than 30 microns.                            and a free oxygen-containing
gas and with-                          3. A process according to claim 2 in
which  drawing a product stream containing a micro-                    the
average diameter is less than 10 microns.  organism grown in the fermenter.
4. A process according to any one of the    17. A  process according to any
one of                    25  preceding claims in which the small particles
claims 1-15 which comprises forming a dis-  90                        are
formed by atomising a liquid phase feed-  persion of a hydrocarbon
feedstock in a liquid                        stock into an aqueous phase or
into a gas  medium  which contains a dispersion of a
phase.                                      micro-organism, thereafter
passing the mix-                          5. A process according to claim 4
in which  ture to a fermenter containing a micro-organ-
30  the small liquid particles formed in gas phase  ism, an aqueous
nutrient medium and a free  95                        are transferred into
a liquid medium, for  oxygen-containing gas and withdrawing a pro-
example an aqueous phase.                   duct stream  containing  a
micro-organism                          6. A process according to any one
of the  grown in the fermenter.                        preceding claims in
which a dispersion of    18. A process according to either of claims
35  small particles in a liquid carrier medium are  16 or 17 in which the
micro-organism which 100      passed into the fermenter.
is present in the feed stream to the fermenter                          7.
A process according to any one of claims  is a yeast.
1-5 in which small liquid  particles are    19. A process according to any
one of the                        formed within the fermenter by direct
atom-  preceding claims in which the micro-organism                    40
isation into the liquid material in the fer-  which is cultivated is a
yeast.            105     menter.
20. A process according to claim  19 in                          8. A
process according to any one of the  which the yeast is of the family
Crypto-                        preceding claims in which the liquid medium
coccacceae.                        in which the particles are dispersed
consist    21. A process according to claim  20 in                   45  of
aqueous nutrient medium.                  which the yeast is of the
sub-family Crypto- 110                          9. A process according to
any one of the  coccoidae.                        preceding claims in which
small liquid par-   22. A process according to claim 21 in ticles are
formed by dispersing a liquid phase  which the yeast is of the genus
Torulopsis.                        feedstock into an aqueous phase or into
a gas    23. A process according to claim  21 in                   50
phase under the action of ultra-sonic waves. which the yeast is of the
genus Candida.  115                          10. A process according to any
one of claims    24. A process according to claim  21 in
1-3 wherein the feedstock is present in the  which the yeast is Candida
lipolytica.                        form of small solid particles.
25. A  process according to any one of                          11. A
process according to claim  10 in  claims 1-18 in which the micro-organism
is                   55  which small solid particles are formed as a  a
bacterium.                                120
suspension in a liquid medium by atomising    26. A process according to
any one of the                       melted feedstock, in the presence or
absence  preceding claims in which the feedstock is a
of other constituents, into a liquid medium   petroleum fraction.
which is at a temperature below the melting   27. A process according to
any one of the                   60  point of the feedstock, whereby shock
cooling  preceding claims in which straight chain  125
of the feedstock takes place.               hydrocarbons are removed from a
petroleum                          12. A process according to claim  10 in
fraction with production of a micro-organism,                       which
there is formed a liquid-in-liquid sus-  wherein the feedstock employed for
the growth                       pension or solution of the feedstock in a
liquid of the micro-organism is a petroleum fraction 



1,059,888                                         9          It is apparent
that the use of the colloidal  medium and this suspension or solution is
sub- 65       mill produces an emulsion which is sufficiently  jected to
shock cooling to form a solid-in-       dispersed to increase the cellular
density sig- liquid suspension of the feedstock in the liquid
nificantly.                                     medium.   5    The presence
of yeast in the emulsion main-   13. A process according to claim  12 in
tains the high degree of dispersion and appre-  which the liquid-in-liquid
suspension is formed  70       ciably improves the growth of the yeasts.
by atomising melted solid feedstock into a
liquid medium  which is at a temperature         WHAT WE CLAIM IS:-
above the melting point of the feedstock.         1. A process which
comprises cultivating    14. A  process according to any one of   10  a
micro-organsism  capable of growing on a  claims 11-13 in which the liquid
medium is  75       feedstock  consisting  wholly or in part of  an aqueous
phase or a hydrocarbon phase.       straight chain hydrocarbons, said
micro-organ-    15. A  process according to claim  14 in       ism being
cultivated in the presence of said: which the aqueous phase consists of
aqueous       feedstock; in the presence of an aqueous nutri-  nutrient
medium.   15  ent medium; and in the presence of a gas    16. A process
according to any one of the  80       containing free oxygen; wherein the
feedstock  preceding claims which comprises forming a       is present in
the fermenter, in which cultiva-  dispersion of a feedstock in a liquid
medium,       tion takes place, in the form of small particles.  mixing the
dispersion with a micro-organism,         2. A process according to claim 1
in which  passing the mixture to a fermenter containing  20  the partiles
are of an average diameter less  a micro-organism, an aqueous nutrient
medium  85       than 30 microns.                             and a free
oxygen-containing gas and with-         3. A process according to claim 2
in which  drawing a product stream containing a micro-       the average
diameter is less than 10 microns.  organism grown in the fermenter.
4. A process according to any one of the    17. A process according to any
one of  25  preceding claims in which the small particles  claims 1-15
which comprises forming a dis-  90      are formed by atomising a liquid
phase feed-  persion of a hydrocarbon feedstock in a liquid      stock into
an aqueous phase or into a gas  medium  which contains a dispersion of a
phase.                                       micro-organism, thereafter
passing the mix-         5. A process according to claim 4 in which  ture
to a fermenter containing a micro-organ-  30  the small liquid particles
formed in gas phase  ism, an aqueous nutrient medium and a free  95
are transferred into a liquid medium, for  oxygen-containing gas and
withdrawing a pro-      example an aqueous phase.                    duct
stream  containing  a micro-organism        6. A process according to any
one of the  grown in the fermenter.      preceding claims in which a
dispersion of    18. A process according to either of claims  35  small
particles in a liquid carrier medium are  16 or 17 in which the
micro-organism which 100 



passed into the fermenter.                   is present in the feed stream
to the fermenter        7. A process according to any one of claims is a
yeast.      1-5  in  which small liquid  particles are    19. A process
according to any one of the      formed within the fermenter by direct
atom-  preceding claims in which the micro-organism 40  isation into the
liquid material in the fer-  which is cultivated is a yeast.
105     menter.                                        20. A process
according to claim  19 in  8. A process according to any one of the  which
the yeast is of the family  Crypto-      preceding claims in which the
liquid medium  coccacceae.    in which the particles are dispersed consist
21. A process according to claim  20 in 45  of aqueous nutrient medium.
which the yeast is of the sub-family Crypto- 110    9. A process according
to any one of the  coccoidae.    preceding claims in which small liquid
par-    22. A process according to claim  21 in    ticles are formed by
dispersing a liquid phase  which the yeast is of the genus Torulopsis.
feedstock into an aqueous phase or into a gas    23. A process according to
claim  21 in 50 phase under the action of ultra-sonic waves.  which the
yeast is of the genus Candida.  115     10. A process according to any one
of claims    24. A process according to claim  21 in     1-3 wherein the
feedstock is present in the  which the yeast is Candida lipolytica.
form of small solid particles.              25. A  process according to any
one of  A process according to claim  10 in  claims 1-18 in which the
micro-organism is  55  which small solid particles are formed as a  a
bacterium.                                 120     suspension in a liquid
medium by atomising    26. A process according to any one of the     melted
feedstock, in the presence or absence  preceding claims in which the
feedstock is a     of other constituents, into a liquid medium  petroleum
fraction.     which is at a temperature below the melting    27. A process
according to any one of the 60  point of the feedstock, whereby shock
cooling  preceding claims in which straight chain  125     of the feedstock
takes place.                hydrocarbons are removed from a petroleum
12. A process according to claim  10 in  fraction with production of a
microorganism,     which there is formed a liquid-in-liquid sus-  wherein
the feedstock employed for the growth     pension or solution of the
feedstock in a liquid  of the micro-organism is a petroleum fraction
consisting in part of straight chain hydro-  the product of the growth of
the micro-organ-       carbons, wherein there is recovered from the  ism, a
gas oil of reduced content o wax.       product of the growth of the
micro-organism  29. A process substantially as hereinbefore  15       a
petroleum fraction having a reduced pro-  described with reference to any
one of the   5  portion of straight chain hydrocarbons or  foregoing
Examples.       which is free of said straight chain hydro-    30. A
micro-organism whenever produced 



carbons.                                    by a process as claimed in any
one of the         28. A process according to claim 27 for  preceding
claims.                             20       the removal, wholly or in
part, of waxes from   10  a wax-containing petroleum gas oil, wherein
J. WOOLARD,       the feedstock is a wax-containing petroleum        Agent
for the Applicants,       gas oil and wherein there is recovered, from
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