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product the major

part of the continuous a purified mcro-organismor a product derived

aqueous phase is first separated; preferably
process in respect

ti-

.usual |y

so\,pnl y.a proportion of th l?ﬁ?@hl divention.
aqueous phase can be re- re erred¢net hods for
“cycled. Thus it will JZegery FAN,ANT i on of

_for

jeparate ca. 96% by W .

or
I ng. The separat ed aqueous
carbon fraction are described in the foll ow ng
“contain a_ greater concentratlon of non-nutritive
any process condi -

appl i cations;
' _ions than can be tolerated in the recycle

ons therein descPiA&ENéP wSBE(ﬂ[FE@qAéI‘IONstream and when this is
of the recovered
use in the cultiva-

oqflb(t)he aqueol%ﬁsgééve

I n the product,
t he sane

de

th

therefromor to inprove the
this is carried out by centrifuging,
t he production of the unnetabolised hydro-
phase will

cant - of
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e use of

gani'sm and

ry of the

per. ApplisatitmyDaed: Dezamld 1%021698- al SO | nNBmasllﬂn Pat ent Appli -
Wil V) ecsmw.dp&mmmmsm A2, 196t i on Nos: - plied with
mak 4 6}& &% rfﬁtrléé 15 nutrients and is returned to the
fer yrig e(rl al Nos. : desired the nake-up
mat eri al s Yl ed to —-—49649/{-62~ 1, 059, 881 80 t he
fer Medek Q{ a@@mageee.m;rpﬁ e); sﬁmm; ' 49050/ 62 1, 059, 882
en fHgh g“;opg Q oduct from the : 49052/ 62 1, 059, 883
grovv? stage ? r’1 Bl y after decanting as 49055/ 62 1,059,884 20
described) three fracti o@wmmdnﬁese 49056/ 62 1, 059, 885
are i.n order of lipprevemeids iieof réliting to the Productionof - 49060/ 62 1, 059, 887
-85 (1) an oil.- phase cMiéra-diigagisihe ! O- Or gani sm 49061/ 62
1, 059, 88
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2521 ae»n,dqhe@mdmrhemvenuonfo Wl“Fl) A gqa gee conteleing' frensi st ng
of nier A tﬁ@?{ﬁg‘ é@;ﬁe t JFYEC, Wae ""lm,‘ﬁ ess may be
.carri edepledipa ly desmbedman@ v e ol &5 a;amta@d e ce t%ge‘t er entirely
bat chwi bmngmmeﬁ- | f gem red, an l"referablytliehydmcarhonafwbtmkswphame
one ePnd cti 1) t hen
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- cultivated in the presence of a_ hydrocarbon
_ it has now been found that the micro-organisny

25

ﬁaibr

Jg‘xﬂ%a faéis hydrocargens with
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“may be contaminated by sorbed hydrocar-
.- bons, Sometimes other materials formed in
 the: fermentation process may be present, thus
yeasts may be contaminated by lipids.

~It has also mow been found that under

ccrtam conditions these contaminants or part
" thereof will constitute a feedstock’ for the

- micro-organism whereby the quantity of said -

cBntammants may be reduced.
In. accordance with the present invention

\'hem is provided a process which comprises,

30\n~a.

88

growth, stage, cultivating a micro-organ-
~ism_“capable of growth in the presence of
a hydrocarbon feedstock consisting wholly or
in part of straight chain hydrocarbons; where-
in said micro-organism is cultivated in the
presence of said feedstock; in the presence
of an aqueous nutrient medmm, and in the
presence of a gas containing -free oxygen
and subsequently, if necessary, separating the
micro-organism from the bulk of the un-
consumed hydrocarbon whereby there is ob-
tained a micro-organism free of a substantial
amount of hydrocarbon but containing a small

[Price 4s. 6d.)

1 ofTEtﬁlghﬂVEIlltlk @eu-knswn

e

edleulnt ffac-N 0

m th confaiar sraight (55 the

£ Archen sy oty e

on

age,

and

€ ISkl Yoirdt Sof the feaetions; that is to rqdaoh

say, when these hydrocarbons are removed,
wholly or in part, the pour point of the frac-
tion is lowered. Usually the wax is removed by
precnpltatxon by means- of solvents, the wax

ypresentmthefracnonbemgrc-
oovered as such, that is, without conversion
to more valuable products.

The petroleum fractions boiling below the .

gas oils, for example, heavy naphthenes and
kerosines also contain straight chain hydro-
carbons which are potentially valuable for con-
version to other products but hitherto, in
general, utilisation of these hydrocarbons has
been rendered difficult by the necessity of re-
covering these hydrocarbons - from the
petroleum fractions, in which they are con-
tained, before they can be converted to other
products.

According to a preferred feature of this
invention there is provided a process which
comprises cultivating a mlcro-orgamsm in the
manner as hereinbefore described in the pre-
sence of a petroleum fraction consisting in
part of straight chain hydrocarbons and having
a mean molecular weight corresponding to at
least 10 carbon atoms per molecule, und in
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I's maintained in adm xture with a gas con-

expressed as dry wei ght of

yeast per litre of 35 taining free oxygen whereby the hydrocarbon
cul ture. contam nating the nmcro-organismis reduced
EXAMPLE 1 in quantity or is elimnated.

an aqueous m neral

t he

nutrient 100

Agai n,
medi um having the conposition given bel ow
phase is separated with were introduced in a stai

40 litres of

“preferably,

t he maj or

recycle of a groportion'of t he recovered QS j ng-an
60 litres, agueous nhaqp as_her ei nH9P descrihed:
keep the tenper % nﬁaqsdtm baaﬁ:‘% ttﬁbegubtfml
fernmenter const it & how %E desired [Shébe f,,h |uga ﬁ,gagev)-o_
as desired. oxygen and sepoutugt |the tam:renmll mmplqrmd:osnorogmebub o
centrifuging t 3 haad, Fgan F@h ' ; “;“ 8
cylinders, th : Iﬂbh o
one being the'fe.ﬁ,; e Qf ytas J‘g .§ e
decant - #rghydrocdrbone o(%wthe obt ai ned it is preferred to use thEhgpedfpumwhiof 3 e
e mven e
nutrient nediyn T SR o PR o O m@zn ?ﬁ?ﬁﬁ%ﬁbﬁmﬁ&w % &
mp fractions whlch ydro- Central- Burecau vor S Iture, Baam, g, &
grans 50 (i) casbolld @F ﬁeq&:ﬁaalmmmy the Holland and to Rdldi By ‘the
phosphate - Process ofthemmmscesss@rqi impypved c fInstitny Netiopal [vls litBecHwhe Agronom-~ §-
Pot assi um chl %aP‘é“J’m‘“ iy °‘¥ 5 Waxesars o “’b £s of oil o
Magnesi um sul _é;,[n]";d,mbm,mm ﬁmt 0 thepgedibs. B O
this Zi nc sulphpieemmthofeedstockaa J!:h'adida uﬂnd the nicroorganism _2
cream ray be mash@mmm t 0 mm§Vg$gngr é@th —
an aqueous solyt £ sUBREe, 7H o5 g o
0. 068 “thére ﬁ mumh anomala reastexdgsafp - — &
- 0. 025" It 1s an un. dmﬂuonra yOithiemdr i Mtuunder con- Tap é e
mater -2 fat Sitapitds equent SNip — ©
at er , iy L | g o
Di stilled vat &g i OftheaboveCandE?h 1 calsp:krz;ﬁul,arl e o
120 60 Wheh gpe hyidroM Iphefecied)- P PR, % ¢ e
hour i nocul um of c&smsitkaother. hydr m&sar&nwlzle pdeSderqsefiar&t efdtrelvrren- ©
li pol ytica on m m r’f‘}’h%r‘:ﬁj fedre B o dyspergiliaceae. ¢ ofbs GG p U e lZones
in the same fapnEihpord M&'?E@zﬁﬂn;% S} 8 usbd Peckclldntlexpen- 9
for the operati Omnlikt tdofvegtionudd hchermichl pr’rd)cessesl mdmaeﬁmmsseabwnsp&gxgm of
dry matter . goveratd bynthe dawyefsmass action, the rate  Penicillium upanwable fory qulti-
a 0!
125 65 her TR SORIIHIINR fo Tl et = CoTieay g
gas-oil, that s hydrocarbons in the overall mixture of Penicillium roqueforti, Penicillium notatum, 100
hydrocarbons decreases (except, of course, in Aspergillus fussigatus, Aspergillus mgee}\and
the very final stages of removal). Thus, when  Aspergillus versicolor may be used for culti-
desired, the percentage conversion of strdight vation on solid hydrocarbons as feedstock.
chain hydrocarbons which is achieved can be Suitably the bacteria are of one of the :
40 maintained at a value apprbachmg 100% orders:— 105
without necessitating a very disproportionate Pseudomonadales, Eubactenales and A"tmo- R
expenditure of contact time to achieve small mycetales, .
mprovements Furthermore, in the continuous Preferably the bacteria which- are employed
process, this high percentage conversion can are of the family Bacillaceae and Psewdo-
45 be achieved without resortmg to the use of a monadaceae. Preferred specie are Bacillus - 110
long reaction path. megatherium, Bacillus subtilie and Pseudo--
~ By -the application .of this process’ under monas aeruginosa. Other strains whlch may
itions which- limit the metabolisation’ of be employed include: — e
the straight chain hydrocarbons it is possible Bacillus amylebacter -
50 to operate with the removal of only a desired Pseudomonas natnegens i
propomon of these hydrocarbons. - Arthrobacter sp. N
Suitable feedstocks to the process’ of the Micrococcus sp. T
) invention include kerosine, gas oils and lubri- Corynebacterium michiganese .
- cating oils; these feedstocks may be unrefined Pseudomonas syringae
55 or may have undergone some refinery treat- Xanthomonas begoniae 120
ment, but will be requrred to contain a pro- ' Flavobacterium sp. devorans
portion of straight chain hydrocarbons in order Acetobacter sp.
to. fulfil the purpose of this invention. Suit- Actinomyces sp.
_ ably the petroleum fraction will contain 3— _ Apgrobacterium sp.
60" 45% by weight of straight chain hydrocarbons. Aplanobacter sp. 125
' Micro-organisms which are cultivated as For the growth of the mrcro-orgamsm it
herein described may. be ‘yeasts, moulds or will be necessary to provide, in addition to the
. bacteria feedstock, an aqueous nutrient medium and a
* Preferably when a yeast is employed this -supply of oxygen, preferably in the form of
is of the family Cryptococcaceac and par-




grans/litre, were then added, this quantity medi um pl us gas-oil per

litre of culture in being sufficient to take the
cellular density to the fernenter. 2 grans/litre.

The operating conditions having been fixed The
tenperature of .the culture was 'kept (in particular tenperatue at 30[err]C
and pH Lo 5 at 30[err]1[err]C, pHat 4 and aeration and agita-
at’ 4), they yeast was removed frompart of 65 tion giving

3 mllimles of Jerr] per I|trleo§%rl'e;eculture by centrlfugaglon at

+5{-eﬂ-r-]-C-Af-t-e mnuie 1ON aoppnlawas adm t -

 waghi NOA ingpicdifunitdd mbddind f@ B growth " Qgqlebifs TERnGEl medium ‘progressively ted by an
o autonmNocagdemlfaﬂbthngcompomm— Glintihishies) | I Slodsi ikteSrrﬁf ntthe m neral medi um

V\hent fl ow of gammnla re dm?@ &:’“ﬂh § i€ to give a
cel %‘E‘ - thg’:‘gﬂ?}’l - e” LIEGHN assum ng
Si ty of g 0 l'sal £ W

- 0005 increases so th Otherexsreaaso-
dry yeaMangptua e P HOE regmwphhsautonatlcal ly to 4,

ODOtasS 2 Pref .
- :‘;%AEL‘W[H*] mwﬁum;wﬁ%@% 30C and the

! - 01 o ition of tion so as
. togi veSo’dmm Eﬁlrlllboﬁﬂ& es.of - o1 m&"ﬁ‘mﬁfﬂﬂ f/mtfmng wheand a cel |
i divisi OYeatt| emract OXygen per- I |0t0ﬂ% ofuﬂwmowdserpmtsuﬂmpmwlihwhen
- of 3 hopfisdled whpr{toprke i 191000 mls mshl i ed for 10
NOU[SS oty hat’ e composicion. - R ' El%i gpe, i.e. 13.8

cel | ul aMoniﬁcmhwplimned at Zangr tet;m “bighe pl-l[,ﬁsam sad-gheen added.
t hr oug M?H@en‘t 0Zhegye levvéhablematmls for addition tothe St arting with

a cell mﬂf’gﬁmdcof 2 _gr%r}s/%a e pin Wéhisod; tl‘h nt at the
s 9

begion- Tapwater(traoeelements) J idoie Rosplidtd! andc , @ithér Gfee L2 Cin©8P0ONEN-  Ni Ng
N endYeadt ektiaet ps 0Gess. -A nmsk afuiebus solution. tial grger%e a
|tymtslﬁ mb/Wlthl tent%@emmmrﬂb FoRelt
bt e g‘% % ““Fe aj‘ ;' o B /
=20 25stant ‘dur I ng e statlogby PRASR rided Cand,da %0
e mOAHINR - Dlissoshan hperi od t hpol hild ;' &nge is tll?— R
wer e | aPgussim WUB%%EO eed%tléck 26111-&%& el e- 1. A rocess which
o conpri sgse . 1 gmwth of rﬁé’m_ aﬁ ’?ﬂ;& in excess: It
. actsd amngmgapha&uhmwatl ngooas M Gl wRkIGABY Provided 8 RlrCIn order to 95 a
' - phase oFermtssulpbote, 3H - 068 mmnmmamfd (yivuowthrthctheupdesence of a
hydr oc ‘l? N““BS = s o= tTN N me l‘;bﬂ“’at 25 hours and
f eedst waewea w.so m“b‘;",;‘;md hrough @ 40 hours by
censsr i f M@gtordig alsg }%bybebwm&e 3 be uuhembl n said
+5C Wb ﬁ!ﬁbwvsthﬁbmtblrthee@e h! njnmete oergdoni knewa sascul tivated in
the p omanzsltls som eoes mamm&t Pt gk 11pid content
of sai arel 73 a Qf @le sBrblin AhHGda hpolyuca ,E',’Cf" ion soluble in
' -_.-hex@nai)s muaﬁ%umpmd m;omhtonﬂentaomﬂd:gu i :h cpra&&&ticmsof 90
30 r dyds ‘tH& dedy 3%5 higlgrowthg free oxygen
- ang Sttt & e i mﬁ o o e i, e
- quent |nyinerd] T médRme Senthinihg ﬁenﬁﬁrqiriaﬁg diih&fn&easedbyafﬁ&@@ﬂh;ﬁ @1er om the bul k of
theﬁumumnts may m@&ggg mtwog:cygmmn’themm organism will 110
._hy_d_r,."o \ ain ﬁ" - - '
EXAMP f%&wm Odﬁdraﬁwé':ﬁ&lngméyﬁ Ma&“m anmpunt 95

edxperiment was carried queidwtt rammrﬂap usd”).cont ai ni ng a

sait Fhsugrowth of the micro-organism usech igt Sei | will inceesse et t hat t he of
hydr oaPHEHoy e gﬂg@g‘“ g ‘;‘e £M{‘%m was recovered
from ol &qﬁ@r in & s ofn ¢ ﬁ 1 gdd g{ ai ning said

_irfduist
group B obtamed by the hydrolys:s of a yeast) the cellular densxty will become constant (the
. 55 or more generally of vitamins of group B “stationary phase”). 120
' and/or biotin, This quantity .is preferably of A supply of the micro-organism for start-
the order of 25 parts per million with refer- ing the next batch will preferably be removed
ence to the aqueous fermentation medium. It before the termination of the exponential
can be higher or lower according to the con- phase.
60 ditions chosen for the growth. The growth operation will usually be dis- 125
The growth of the micro-organism takes contimied before the stationary phase. :
place at the expense of the feedstock fraction At this stage the micro-organism will usu-
with the intermediate production of bodies ally be separated from the bulk of the un-
having an acid function, principally fatty used feedstock fraction.
65 acids, in such manner that the pH of the - Acoordmgmonemethodoftreaungthelm



at 25 hours and then placed in 60 litres of mcro-organismwth an agueous

nutri ent

and a gas_containing free oxygen,

fresh m neral
100

fernmenter..
stirred for

quantity or is

The m xture was then
10 hours under the sanme culture - _
conditions (tenperature 30[err]C, pHat 4

40

medi um w t hout hydrocarbon,

in the sane

medi um

wher eby the hydrocarbon contaninating the

m cro-organismis reduced in

and elimnated. aeration.at3 mllinoles Qerr] per litre
per hour). A process according to q@% 1lin The
cellular densidy—was of the arder of _ whj P stage and the o
purification 105 pmoduct the m]or o@.&'}hgrm t{ furilh p:
stage are carried préferably therefromormzm

t hr oughout the pr cﬂ;wemem@em wc:rhdecant g;ae?odmonoftheutmmbo

growth stage ang t usually on frgcti <

of toral 11pids¥ e W%'%ﬁ?ﬂm ﬁ‘ﬁ.%

on dry wei ght of ys&eat athei 1Erw;mﬂm’§ea @topértion NofCthé

f er nen- i ean cbetrere né’wfqmettilmsﬁmdsafbt % e cultiva-
CCarval on ¢+ eay et TY S T S LR S
either of the ™ ghich is present in 'B;, t Specification No. 914567, 1021697
precedi ng cl ai ns ithe wimeC maﬂs;(wrmmlbyfmt and 1021698—alse0in British Patent Appli-
EXAMVPLE 3 ' Wﬂlbedlm gteeam el qup+ otatier Nos: a-yeast

4. A process agL
experinment to t
115

from continuous fe

claim 4 in
whi ch the yeast®

one cannot obtain

of f Iiquor entlﬂaly

genus Tor ul opsi S.

7. A process accordi ngf tmcreb
the 60 litre fernente

60 stabilised g

accordi ng'to cl al naquebus

lsm)cﬁlnda&sy Ak

fresh nedium as m(lbheoilq;hase cmudnmgl
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stage (

‘un Ypt o
@o-erganism
ng- r oces
P g el A1

(m) a micro-organism “Gehm3t dotisting
jsmy¢} havipg\\in | qoimtity
&!é é%sfe“‘l’ ogsthex
O arion t&‘aﬁf%‘l’m"% b0 mikeRtvith 4H

ifutrient medxum, which may be the
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[ yFast

| s afgodohe2

accor di 3
n whi Cihs

ﬁ%ﬂlsncrym 0- g0
separmesiresm,\\as carri ed out 49060/62asl,959,882)ccaceae

MM&WSMS A pr gw ng to
eg%sary to hed
49080, 1,U593$§ sina

49061/62t | 1,069,888 pr ocess i
120
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The invention is xllmtﬂaﬁeﬁfbat 208 Gimited

5 gr ams/ g sscor toMo m;n@as 0|95
per litre of cult med“&eda(;;l s‘%ﬁfﬁ:‘cl& '*';imu b
density to thesf agiim oxygen wherebythe hydrocarbon  culture. -
The operating condiohtuinging ahei sntilsxndhced " Mwﬂerature of
quax(qt;h I ral nutrient 100
RLUBCE RS UL S kelpkgam, prefera lEtIEe ma;or pa atﬁeue % gﬂvmgp %ﬁn on given below
continuous aqueous phase is se ted w:th were introduced in a stainless stee! fermenter
40 recycle of a proportion of recovered havmg an effective capacity of 60 litres,

aqueous phase, as hereinbefore dcscnbed re-
cycle may be to either the growth stage oc
purification stage as desired.

By centrifuging the product from. the puri-
fication stage, preferably after separating the
major part of the aqueous phase by decant-
ing), there are obtamed

(D an aqueous phase containing traces of

micro-organism :

(ii) a micro-organism cream.

If necessary this cream may be further |

treated for the removal of traces of oil
which may be held to the cells, To. this
end, the micro-organism cream may be washed
with an aqueous solution of -a surfactant and
thereafter with water.

Finally the yeast may be dried under con-
ditions suitable for its subsequent use as a
foodstuff.

When . operating continuously it will usu-
ally be necessary to provide separate fermen-
ters or separate zones in the same fermenter
for the operation of the growth and puri-

fication stages.

Othermpswhnchmaybetakmwobtam

In otdertokeepthetemperanuemthe
fermenter constant at 30°C, ‘water was Cir-
culated in an annulus constituted by ‘the
space between two concentrical : cylmders, ‘the
smaller one bemg the fermenter 1tself\

composltxon —
Diammonium phosphate - -

Potassium ehloride E
Magnesium sulphate, 7H 0 -~ -

Zinc sulphate - - ...(’:_"_1..7....
Manganese sulphate, 1H,0 - 0.045
Perrous sulphate, 7H,0 - 0.068 .
Yeast extract ~ - - - 0.025
Tap water - - 200

- Distilled - water add 1000 ml,

20 litres of a 24 hour inoculumr of Candida

lipolytica on mixed C,—C,, normal hydro-
carbons were then added, such that the cellu-
lar density was about 1 gm of dry matter
per litre,
1.03 litres of heavy gas-oil, that is 15

10§
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5 at 301[err]C, pH at 4 and aeration and agita- at 4), the yeast was

renoved from part of 65 tion giving 3 mllinoles of Jerr] per litre of
the.culture by centrifugation at +5[err]C. After medi um per mnute. 10N
ammmoni a-was admt- washing it vvaﬁqﬁ;%éll nto a 20 litre fernmenter

ted by g GO Bt in';in’l'%litres Of the

m-. neral

jruens/liere, W ek DG &;.ammgdm [YYRCIR
aencmtakdmcifiahr bh&h@.dd‘t:fﬁfiﬂ gas- oﬂf Was t')'?egun

Exanpl S\ ';

assum ; =LH0s LAS/ Li t The operating O@ﬁnwo;sé having gbeenq%
dry:ye roﬂumg_ﬁnc‘fgn.tmd LEE‘ fe cpn a
yi el.d.on gas- thin| gicihg B o lesofO,per litre of t éémmaﬁd
the air flow ge‘eidmmpermute lONanunomawasadm-" . mmmreaﬁnﬂe&eﬂl ve 3
mllinoles off w:eynm ‘P P ditrgn oft yaydiunper
litre of c10 t e Qddifidn o GAEIE was BE: 3 " "“-_u‘l & Fneelllle demy ¢ od
otit™ treat Ment was dipgast 10TheOpH Swas dgilated Rutomaticaly 85 ¥, hOUr
until. 200 gra’fﬁ?‘q@tﬂ@ﬂﬁ(l@xiﬂ—e—-&eM) arthej Wmnﬂﬂ@emdaﬂ:e&% ﬂo&

-grams/l itre b and agitation so as to give 3 iy olut the
ex; p_er; rrent %éﬁ%ﬁ?ﬂxdﬂi w:% N R m&‘;ﬂnﬁi% Pﬁ?ﬁl’ﬁ% h7§
- urs

yevers Hour uftl €200 grans/uwtienua 8t ctilwiar hngimmmedld:tzo

he end B thid en Ammw| .
i growth nhﬁsa, mmt‘iﬁnﬂfg Q m@%ﬁ%
m 15 to S%al&ﬁ)wthphdsd . de o %odfe% W § 5% 5%

Hiry mat rhtrezm obtaj grtnha:eétcm-l dmam/ qnhdryendmom

s. Du W éﬁgf?’“z | ey vvere Iack| ng
scar bon feaetsg %- AT ;!Q 4 growth
ts being pn@sebnungl nesentcmse:cesé tIt acted aStage$ tcaﬁ@mn@li blic Scapable

m 20) organ%,s a I’é*“""‘tlon a ase of star 2 the presence of a hydrocarbon @8
growt h in heatp,b

tS" partreicover ed
at_ 25 hours a-nsi°c hour s
by centri fugl‘ﬁ %ﬁdﬁashl abtal Hlmla.- said

+5[ err}C. ﬁh({ Wg%yﬂ;g@ i wnutrm: ,musﬂ\elpsesamel ofi wat ed
in-the presengfred ,f |4gnhoﬁ‘da%1 "Thg &aw J¥eg OF% sai d.
f eedst'ock, in the presence of an aque- o)

18% when ous nutrient gypgi,yng and in thehydrcubotcevhaébygﬂxeﬂms sededened

after 25 hour SAasiilad%xpetiieit +8-carrdd 3R 16 OFF d’ﬁ%ﬁﬁb“

cover ed afy erthat@lessried gn Example 1 ex that the

separating-t overed from the after in a purification ‘stage maintaining said
or. ganl sm f ro%ﬁ m&m&m& micro-organism with angeaqueous nEment
hydr ocar bon whdleeby: fetmenier. (The edbivare Ragithe! ?fd’“m atg:l ;ydg:s containing 2100
m cr o- or gagi SHEE 08 18 thoyrs aindes ithense Q,Ew ganizm is 1 u&urm bi ment
was, carried Guaios tgm lmor 1§ blamnutedg a small anount t hat
descrl bed i n ‘Theadmt 2 c@@%oh las
cant am nant 1énz! at :ﬂ@ stymaetd vaminedC E%E* %ﬂ

' Fisn hayeh owsmmadmﬁhen

:_ced in 60 Q@,g& na@rfgrmwtenfresh

medi unuodncnmmto a*n&ﬁarﬂwé’n%oﬁt ($fepRy feempete

OXY s awéln# A
ygen, 100 g? 1R a9tyeonfeie moreThe 31ipx f&a@ W@Srdinp B eitiddCorely The
hydr ocar bon S8R Shr B oY H the sti r r edpie@ding flaitn inr whichthicsicioloeganishie
culture mocro-organi sm&%duced in quaﬁhlﬂtf gﬁ’:;@fic;mmymt: aim 3 in
A similar experiment to that described in which the yeast is of thi family Crypto- 113
Examples 1 and 2 was carried out on yeasts coccaceae.
f;?:“conunuous 'fermentanoni butth. in shﬂ:: 5. A process according to claim 4 in
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2. A process according to claim 1 in
which the growth stage and the purification
stage are carried out continuously and in
which the growth stage and the purification
stage are carried out in te fermenters
or in different zones of same fermen-
ter.

3. Apn'ocessaooordmgtoeltherofthe
preceding claims in which the micro-organism
which is cultivated is a yeast.

4. A process according to claim 3 in
which the yeast is of tbe famﬂy Q'ypuo-
coccaceae.
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coccou}fae ordi claim 5

process according to in
which the yeast is of the genus Torulopsis.

7. A process according to claimi 4 in which
the yeast is- of the genus Candida.
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