4 914, 568 caustic
soda |ye and the emul sion centrifuged ceding clalns I.n_which the yeast is
grown in to give: - : t he

preserce—of “a“nutrient- ﬂedrtrm—cont"arm g
yeast cells inpregnated extTact- of yeast.

wi th hydrocarbons and with aqueous medi um 9. A process according to any
one Hi.the 5 (b)

o gaus Rineral  preceding
claims in which the pH of t "“b,,__ni? ﬁuwf‘“ £,

nutrient mediumli t ran (c) A wet
hydr ocar bon phaseﬁiﬁﬁe‘[‘ %ePia&ﬁfﬁtGé%g;IQﬂcVordl ng to any one of the
The pasty phase contai ni ng yeNot DRAWINSGSas preceding clains in which the
pH of the 60 - ImRshefEaN Ffiosat er containing 0.25 part per
nutri ent 3801 s maintained during growh gﬁ@ﬂ@et he sane

~apent. Two of the yeast at a desired v st ep-

YN f UQiDa@sf fef ConpldfefSpeciitdn A 16,PGE Or continuous addition

obtain yeasts free from hydrocarbons. A final
Application Date Aug:@dskiéOni t h pure wat éf-&06/60{ err] C. was

'...pro in ) gn of the 65
nata s dce a&'f"(ﬁé@@‘@{;ﬁm”f@ﬁéﬁﬁﬂ“"}/fﬁg%edl ng clains in which
zu- ' 15 ing-the-yeast.
yeast effecte tex aeration. .. - . The product so obtai ned was
hea’EQt (8" ab Ccepmi‘f &l?%ri(;@éss according to any one of the
80[ drepetiondSfserfier: TH!% rapid current of air and: preceding

which the nutrient COMPLETE SRE@EKATI@Na powder .

nmedi um contai ns an ﬁﬂﬁx‘ovfeﬁé'ﬁw& &Q%duct ‘onof ¥easts According to
anot her elchL BRI%S}% t’i,gﬂ\%{!%“ CNPM pr,ocess.. accordl ng.to any one of

20 senf JA¥ERt BB, TFns phpk:de Braqmas RE-EhE wil BE <t egedigng cl ai ms
i n whi chusf M@sd@ASICH, S British _Jont-Siack SE Ak A oC&ﬂﬁibda aki pol ¥ j:eaniuhi ch has been
separ at §d’pasma, fyasteby amblreltb t’hﬁen@af mrptdiﬂwed'- desized, on initial fecddabt ed to

( a)mw-;q"p-as't‘ Y- phas e of
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aerati O

clains, in

assim | Y o mrubor?”ﬁr'&‘ %ﬁ?‘@’f”é AL C oA, SR Ii}‘ QQ}ELS.,, (;‘l:ofjd]qr@@ to any one
i Tl Jy Giad ta ada g ll
of the fbe performed, 10 HEE S §q0kag rivRet Hil QU Lg\rRicn 984 gacl ﬁﬁdféLOCko pr ecedi ng
cl ains Enl’larM/vaQh Iohfh gasrasH knic feeds:sk76r ue in t ¢ process of this inven-
: The producticn of Ieod yeists for catdle  tion. Thus there may b2 v h
10 . and sometimes for human consumption stari- fracticns )
ing from carbohvdrates (mmolzssss, weed  middle d' o
hydrolysis suzars and Fiper- making Iyes) is  in the fang 55
~well known. Ths carbohydrates are the sole  may be s
source of carten for the development of the sk wix ¢
I5 microccganisms use as are deriv
The replacement of carboh;.'dn::s by oil fractizas: o
hyirocarbans for the production of yeasts has  ceises of s:px'man ar - 60
i hitherto bz2a studied only on the thecretical  sie eves,
plane, swarting from pure Bydrocarbens or In general the parafinic fealsteck w *1 r‘““
: 20 mixcures of syntuetic parzfin hydrosarbens, ﬁqu. spacial tre t> ad:
: and no consxi:'at_on has been given to the in the process of n inventien 2 _
: dcv=‘cpmzn: of an industrial process. miy te ured ';3'.v vaize fr 65
l The cbject of the preseat 1'1& :nticn is o qglz as Dv-p—\,..._ s of nurmal refinery opera-
provide an industrial process for the manu- )
25 facture of fcod yeasts starting from petroleum erably the yeast which is grown on the
fraf‘non, : p"r:’T'l f2adstock is of tha family Crypto-
According to the present invention thcre is coccaczae and : ly of the subfamily 70
* provided 2 process for the p production of feod  Cryprococs ox.n:, th-'\.r if desired there
i Y¥ yeast which comprises maintaining a yeast  may te used, for exzmply, ASCISPOTogInCaUs
30. in a nutrient medium in the presence cf 1 vaasts of the sub-family Siccharomyceloidse.
"' paraffinic fesdstock of perroleum orizin ond a Proferred gencra of thé Crypococcoidze sub- .
. free oxygen-containing. gas, preferzbly air,  family are “Torulopsis (1l0 L'mvm as Toru’ v) 75
drvzureng under  conditions M growth of the and Crndida, P":f:g-ei strains of C:mdx_ﬁa are
Y /7 yeast, said fecdstock having an averzge mole-  Candida ropicalis  and. in pzrncu!zr,
§ 35 cular weight corr*scmd-na to at least 10 Candidar Livolytica 72iso known as Myco-
carbon ztcms per m molzcule and separating totulx Lipolytica).
the veast from the zqueous medium. When srarring with a fresh stock of the 80
i The process may be carried out con- Yyeistit \hll_u?}n‘ly bz necessarv 1o adapt the
“tinuously or batchwise yeast to assimilzte carbon from hvdrocarbons
40  While the feedstock will be rich in para- and to usz 23 incculum of the adapted yeast
" finic hydrecarbons and is preferably rich in  for the process of growth 2ccording to the in-
normal p_raﬁ?ns, siid feadstock may also con-  vention. Haowever “thase yeasts, when culdv- 85
tain *minor amounts of other hydrocarbons, ated-on m zguscus mi inaral medivm contain-
3 [Price 4s. 6d.]
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when using Czadife Lipolytic 1, the cH of tr

nutrient medium will be mainriiced in the

rangz 3—6 and D'eferably in th» range 3.5—
4.5. Suitable alkiline materials for addivon
to the growth mixturz inzlude sodium

. hydroxide, potassium hydro \1313 :mi disodium
hydrogen phosphate. ——

The opiimum temperature of rh- growth
mixture will vary according to the type of
yeast employed and will usually ii: in the
range 25—35° C. When using Candida
prolyuca the preferred temperature range
is 28—32" C.

The take-up of oxygen is essential for the
growth of the yeast. In order to maintain a
rapid rate of growth the air, used to provide
oxygen, should be present in' the form of fine
bubbles under the action of stirring. The air

.may be introduced through a sintered surface.
’ Preferably howsver there is used the system

of intimate seration known as * vortex aera-
tion . Usually there will bz used 2 paddle
sn'—rer operating at zbout 200 I“VS/II‘ n.

It has beeq found that bv the use of veast
of the strain Candida Lipolytica in a process
acccrding to the invendon in which acration

fresence
T LS 0 fur.qr QUB:

- “:ni§ i

“"C’ I20Y

Ihs azear,

.,\.x

at th: com-

. The recov .]_giam.;sn gtidbms

lddbngﬁ, snleNdgn,

yeast may be employed.

Although this invent ien has c a describad
herein with particular reference 1o batchwise
cperation of the grewth stage a will be

apparent that in large scale operation ;hcrc

~will ke ccn:m:raa- 3.1\3*1'*"‘ 1o b2 giinad

by continuous operation. In particulzr, by
centinucus operation an induction perxci at
th-’ commencement of growth can be re-

uced or eliminated. As previously stized the

_on:rahcn of the growth stige undsr con-

tnucus conditions lizs within the scepe of
this inventen.

The following examples illustrate the in-
vention withour limiting its, scope.

: ExampLE 1
PREPARATION OF THE INOCULUM

Onz starts with a strain of Candida pro—
Iydea previcusly crown on malt agar madium
which must first of all be adapzed to assimi-
latz carboa from the hvdrocarbons. To this
end, a culture of Candida Lipolytica is made
in 250 ml sterile Erlznmever flasks containing
56 m! of mjnsral medium to whizh is 2dded
1/1Cth ml of n-hexalecana. The migaral
meadium has the following compositions:—

-process
nol ecul ar \Aﬂhgh :2C Ofd eBpoRLiing:i Q“aat—al east 100
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ERRATA SPECI FI CATI ON NO. 914, 568

' "favoring" read "favouring" Page 2, line
gg?ef(l),r l ICgﬁd?ge"];(r)read " Candl dg" . Page 3, lines 2, 3, 78 and 94.
for "grant-read-*-granst-- -~ -« THE- PATENT OFFLCE— 29t h_.June 1963
DS 74930/ 1(7)/ R 109 200 6/ 63.PL 4 _
914, 568 : caustic soda |ye and the emul sion cent ri fuged ceq! ng
claws |n whi ch the yeast is grown in to giy i,

asty phase

t he’ presence of a nutrient medium containing . 'v\__ .

of -yeast cells inpregnated extrac;wgf yeast .

W t h--Rydreecarbonrs—and-wi-th-agueous um 9._A DLOCQ’§S a 'OI’ él ng to any
one of the Mono-pofallihm Agmgpjhg@r phase ¢f, agueous nineral preceding
claims in which th¥agptdiumosulhlue - - ned
nutrient medium i §‘“Pr§gf°ﬁh§rg§nge 3. 52 4.-5. géms g (C)t ny one of the
hydr ocgr bon phase.- Tap’ water (containirg racd Ynodnts P gf¥according to any
of mineral cle'ncnts) - = = - 10ml T T
“Difco™ Yeast extract (Difco is a :
Registered Trade Mark) - = = 1 milligram
Distilled water - - - = = Balance to 1000 ml
10 This culture is incubated for three days ture. This culture is incubated for 36 hours
with mechanical agitation at 30° C. at 30° C. with mechanical agitation. The 2

5 ml of this culture are then removed and  litres of culture are cmmfuccd at 30° C. 25
added to anmher flask containing the same and the yeasts collected constitute the inccu-
quzntities of the same mineral’ medium and lum necessary for use in the precess of the

15 hydrocarbon. The incubation is carried on  invention.
for three days with agitation. The same opera- :
tions are cenducted scvcral tn*cs, for example, cuuum:—er—e.wmo.-x--Lwor_mc.s. ON A PARA-
four or five. Two 2-litre toxin-sterils ﬁ.ms, FFINIC PETROLEUM PRODUCT 30
each containing a litre of the above mineral “The hydrocarbon feedstock usilised is the
20 medium to which has been added 2 ml of o- crude parzhlmc preduct obtained by the de-
: -hevdccmc, are seeded with 20 ml per fitre OL waxing of a spindle oil obrained from a
an inoculum prepared by the preceding cu'-  Kuwait crude petroleum.

35 ts properties are:— '
Melting point - - - 47 8% C. /A.S.T.M. D 127—60)
Kinematic viscosity at 100° C.. 3.02 cenuﬁo’-«:s
Oil coptent - - - - - 1785, ASTM. D.721—-56 T)

One milligramme/litre of yeast extract cellular density of the culture. To this end,
40 “Difco™ is added to the same minsral the yeast cells in the samples taken are ﬁl;grgd 60
nutrient medium as described above. The and washed until ammonium ions have dis-
pH is adjusied to 5 at the beginning of the appeared, and dried, and then their nitrogen
process. 250 ml of the mineral medium con- content is measured by the method of x\)d
taining the yeast extract are placed in a glass  dall. Mezsurements on pure and dried
45 vessel of one litre equippsd with an effective Candida Lipoiytica previ iously carried out 65
air injection device. The injection of air is indicate that its content of nitrogen is 7.25
- started at the rate of 400 lirres/hour and the From the ni itrogen content of the sample taken
temperature is maintained at 30° C,, evapora- one can deduce the cellular density of the
tion bzing co'rpmsa'ed for by u:rxo:hc addi- culture at the moment of sampling. It has
50 tion of distilled water. cen found that the growth, as .expressed by 70
The yeast inoculum is addgd to the vessel the increase of the cellu'ar density, continues
and is maintained in susoensxon, whereupon  for about 9 hours, ar the end of which cne -
the above parafinic product is- intreduced by reaches a so-called stationary phase. At this
successive additions of 1 ml /hr. At the begin-  momeént, the cellular density is 3.5 grammes/ :
55 ning the cellular density of the yeasts or con- litre of the culture medium. The production 75"
tration is 2 grammes/litre expressed in dry of yeast per lure of medium and per hour is \jA
weight. By  periodic removals  of 25 then . T
; ml, cne measures the evolution of the . -
3 : 3.5—2 '
' —=0.164 g;aﬁ/litre/hour=164grams/cu. metre /hour. jw
°> | W,
ExaMpLE 2 . The production of yeast per litre of culture :
80 Growth was carried out in exactly the same  medium per hour was
! manner as in Example 1. The culture of 6—1:6
- Candida Lipolytica at the beginning of the
fermentation had a cellular densxty of 1.60 g 845
of yeast per litre of medium by dry weight o5
85" 2nd a pH of 5. After 8 hours, approachma grams/cu. mdre/}lOU' The yeast was re- 95
the ' stationary ‘phase and with the pH having covered in the following manner: —
fallen 1o 3, the PH was adjusted to 5 by the To each 1GCO parts by weight of the emul-
additdon of caustic soda lye. The growth then sicn formed then was added 0.25 part by
commenced again and was continued for the weight of the cationic surface active agent
© 90 following 5 hours until a cellular density of 6 stearyl trimethyl ammonium chloride. The 100
grams/litre was reached. - pH was adjusted to 8 by the addition of

ALERa s e

=044 grat/litre/hour that is, 440 /Mé

rlph iy ¢ 31




The pasty phase containing yeast cells was preceding clains in which the
pH of the 60 washed with water containing 0.25 part per
nutrient medi um| rtal nt ai ned during.growh. 10- 11000 _of the sane
surf cEACTTVE ag @it Two—of THe yeéast —at ~a desi red value by the step-

I ngs and centr fuglngs were sufficient to w se or continuous addltlon
of an aqueous obtain yeasts free from hydrocarbons. A final
mterial of high pH ) ~wash with pure water at 60[err]C. was
carfi'ed* 11. A process according to any one of the 65 out to
el imnategsurface active agent renmai pi4,569r ecedi ng claims in which aerati of
of the 55— gt theyeast: yeast—s i

effected by vausttceﬁdaamaﬂlthtmmulsm cmtrlfu“ed ceditgeciaimsoid idichshe yristt & gresch inas !
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10 655 %mw theopeQtuEt | 0 actordind

prcccdng_ W’E@? thmn free oxygen-
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whi ch 19. g Ql 1 and substantially the
yeast is @b t rﬁeAfmsls 52@?! ptoodonddesash 1 hyemi"eaceembﬁhmgzximgia atml and
amily Cryptecoccoidze. 20. A food yeast whenever produced by a

SUbSt ARt al | f}:e yeast is of the sub
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4. A process according to Claim 3 in which
the yeast is of the g saus Torulopsis.

5. A precess accord ing to Claim 3 in which
the yeast is of the genus Candida.

6. A process accerding to Claim 5 in which
the yeast is Candida L.polyuca

7. A process according to any one of the
preceding claims in whi ich the yeast is grown -
in the presence of a nutrient medium contain-
mg vitamins of group B.

A process according to’ any of the pre-

process as clzimed in any one of the preced-
hl" claims, -
21. A yeast of the strain Candida Lipo-

* lydca which has been adapted to assimilate

carbon from a peraffinic feedstock of petro-
eum origin, said feedstock having an average

molecular vue'crht corresponding to at least 100

16 carbon atoms pzr molecule.
J. WOOLARD, . N .
Chartered Patent Acent,
Agent for the Applxcants

I.eammgton Spa: Prmted for Her Ma,esrvs Stationery 0‘ﬁc~ by the Courier Press.—1963.

Published "at The Patent Office, 25, Southampton Buildings, London, Ww. C 2, from which copxes may be obtamed.
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Page 1, line 33, for "favoring* read *Zavouringe
Page 2, line 38, for "Candider read ¥"Candidar
Page 3, lines 2, 3, 78 and 94, for ®"gram® read sgranse
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