2075054 1 Process for the Production of a Yeast Extract. -2- This
invention relates to a process for the production of a yeast extract in® e,
whi ch a suspension of yeast cells is prepared, the cells. are nechanically
di sntegrated and subjected to autolysis, autolysis being int ezﬂvﬁeﬁu

t addition of a proteolytic enzyne. The industrial produc

y extracts is based on vari ous known processes, §UCh as plasnol ysi s,
autolysis, a conbination of plasnolysis and autolysiS or even their f\
intensification by the addition of a proteolytic enzyne. 10 In

pl asnol ysis, the cell content is released fromthe cell. It passes through
the cel lul ar nenbranes danmaged either by thermal shock or under the effect

- of a hypertonic concentration of salts or sugars in a concentrated
suspensi on of yeasts or even under the effect of certain solvents. 15 The
extract thus obtained has various deficiences which include a | ow -degree

of degradation of the proteins, a low vitam n content and an uninteresting
taste. In autolysis, the protoplasm c constituents are degraded by the

actual enzynmes in the yeast. During autolysi , 20 the menbranes and even
the cell walls are also attacked, resulti g+ n rel ease of the autolysed

prot oplasm Investiga- '

[ 4

Process for the Production of a

Yeast Extract.
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tlon ofitmenechanlsns respon5|ble for autolysis has reached a fairly
advanted- stage and it is pdssible to influence the yield of the process {
and t he organol eptic qualities of the 25 end product. However, the
maj or fault- of the process-lies in the risks inherent in its |long duratlon
~particularly the risk of cont aminatiorf o1 the suspensi on during autoly5|s
3- which represents’ a mediumthat is extrenely favourable to the
prokiferat.ion of microorganisnms. To overcone this fault, it has been

proposed 10 use VARGl LB PSP 5 SRS bEHL RO RO RaqRiAae
concent rati o of yihded e DR iRl o508 R GUhGEbACr el eotle e

of agents such as ese Is not wthout 1ts van ages. taking the -

| ast exanpl e#féiﬁxw@t affd Wb s O NSt RaRVc LI UFI SPheepdated anl gh
concentration résults in partial 10 I nhibirtiron of the autolytic enzynes

and | engt hengyifje chd@itomwlo 1l s y st ol §9§Sbéfﬁ%bhﬁtéﬁ§tl¢§%dt e \whe) d
qui te apart fromthe corrosive effect on t e installations used I'n
addi ti o, thedditivwdta o vedigticabhzgmat ent. I n the known processes
based on a conbi nati-on of . 15 pl asnol ysis and autolysis, plasmolysis is
general Iy brought Taleouindus trimladirddwnt Dén aot aygastjuertray tef isabasied a
concentrated suspension of yeasts. This suspension generally has a dry
matt er cont epn oanipus tktmwm(l%mmssm, ssleh ssaﬁﬂadmohyseso am te lowdrst,i ty
of at least 2 parts to 10 parts

a combination of plasmolysis and autolysis or even their

1nten51ficat10n by the addition of a proteolyt1c enzyme.
10 '-h'In”piaémolysis, the cell content is releéSed'from
the cell. It passes through the cellular membranes damaged
either by“thermal shock or under the effect of a hjpértonic
concentration of salts or sugars in a concentrated suspension
.dffféésts'br even under the effect of certain solvents.
15 'The*éxtfact'thus obtained has various'defiefehces which
jinclddéia low -degree of degradation of the proteins, a low
- vitamin content ahd an_unin#eresting taste.
" In autolysis, the protoplasmic constituents:are
;Jdegraded by the actual enzyﬁes in the yeast. During autolysia;
20 -'the membranes and even the cell walls are also attacked,
resulting in release of the autolysed protoplasm. Investiga-
tion df'the'mechanisms responsib1e'fbr'autolysié has reéched
a falrly advanced stage and it is p0851b1e to ‘influence the
yield of the process and the organoleptic quallties of the
25 end product; 'However, the_maJor fault of the process lies
in'the.risks inherent in its long duration;fparticularly

the risk of contamination of the suspension during autolysis
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20" “of "dry weight of yeast. However, this quantXk y of salt stjll doese not

: ens asepsis of the process and an addition of hanol of up to 9% of he
" tot vol une has been proposed. Under these. condltzons the autol ysis

ti xceeds 60 h and, even if the final suspenS|on|. passed 25 it hrough
. an toclave to increase the yield, it still does not~ eed 60% There is

even one known process of this type ia which the cell neﬁb
by ther nal -4- shock brought about by spray-drying of t
this case, autolysis of the yeasts resuspended in water is caf
a period of 24 to 48 h at [err] without any provision for : L
m crobi al --pr otwicitidlorefiresents &i matliym shataﬁsaeﬁﬂremymjnﬂaﬂourahle t0

pl asmol ysis and autol ysis intensified by the addi tion of proteolytic =
enzynes is commawpxpluﬁermusoprotemierootgahusmwypeTumnydnnnmewtmmsed

having in conmon with one another the advantage of bei'ng easier to control

and of short erfiawl thel hekesshegn1proposed:t t@nuﬁwam@M/e&ntimmuﬁt ~

obt ai ned scarcely exceed 55% _The present invention i:s the outconme of a L
search for a sar&ﬁﬂ*esan@%ﬁ%lﬂﬂveypﬁ893§§ Wﬁ@ﬁ‘iﬁo&ownﬁuef%yeﬁml’hé ~,

above- nenti one i sadvant a attendin wn sses 15 and
nabl oo ah ox AT GfORynCALEERP] 08 SRRSO LATTeSIO0 1B SERRPREFpELons
qualities to bey opf o) pogy] Nenlh8l ¥r®sdditiCln1ZAdd. S KiBhdves Oehi! 805"

of agents sueh_ae these is not-w1§hout 1ts.d;sadyantages.

ines are damaged
spensi on.
ed out over

‘Thus, taking the last ekample,_the pxotectiqn of autolysis
by sodium chloride in a_high concentratipn:resnlts in_partiai

10 inhibifion of the autolytic enzymes andrlengthens-the
duration of the lysis or.considerably}redueesathe yield_
quite apart from_the corrosive etfect=on,ﬁne:insfallntions
:nsed. in addition, the end product has_a-hignusalt content.

Indthe'known processes based on a-combination of._

15 plasmolysis and autolysis, plasmolysis is,genenally'breught
about ny the addition of a large quantity-of;salt in a
concentrated suspension of yeasts. . This suspens1on generally
has a dry matter content of more than 20% and the salt is
‘added thereto in a quant1ty oI at least 2 parts to 10 parts

_20.” of dry weight of yeast. waever, this quantity of salt
still does not ensure asepsis of the process and
an addition of ethanol of up to 9% of the total volume has_ idd
been proposed,- Under these.condltlons,,phe@antolysis tlmed'“:

exceeds 60 h and, even if the final Suspensidn is ‘passed

25 _through an autoclave to. increase the yield, it st111 ‘does
not exceed 60%. There is even one known process of this'

type in which the cell membranes are damaged by thermal



The.pgesent i nvention provides a process for producing a yeast extract -(zz;/
which“conprfises preparing a suspension of 20 yeast- cells, nechanically -

di sintegrating.the cells, subjecting the cells to autolysis, the autolysis
being intensified by.-the addition * of a proteolytic enzynme, a sulphite

(as -herein defined) being addéd to the yeast suspension before or after
mechani cal dis- integration, separating iensoluble fractions fromthe 25

hydiol ysed suspensi on, addi ng a conpound of calciumto the supernatant

liquid which-forns a precipitate with the sulphite, and clarifying the
supernatart liquid. By virtue of the process according to the jnventjon,

it is possi Bheckobpeuahtcalonityhyy spray-arying of, the, guspension. nelnnder
conditions which can be controlled particularly easily and whic maé/?.rsbe

varied as r&BiBr 88s8md2nkoLYRieE: Fhen FEGSUS FepuSnENde ,ﬁﬂmﬂq b it
ot only ar B3FRASPr BBAoPYEFL acREFIRE B Alrid Mni & A3TE MhEHAHY ™

P abso suseehisnirp Sk AREoRTa P BSsB e “hace o " he centrifuged
anabl | ng this subSRRREXAr “8nEle” pE PR imTnaiiofl WP NIV S, |

al ways ClOugﬁtpﬁg§§§eiﬁ%eﬂ?&&&%heﬁrWQh h a3l 15 ¥ tid dnzymes

presuned tha e particles are fixed and entrained in thé precipitation

15 . of the;knggheblfieaRarddushptclessled B thils'apd Huvi/lvdid e and the

conpound of cal cium _ :
proposed, having in common with one another the advantage

of being easier to control and of shortening the necessary
10 incubation time. However, the yields obtained scarcely
exceed 55%. | '
The present invention is the outcome of a search for
a simplefand éffective'process which does not havé any of
fhe abbve-mentioned disadvantéges_attending known processes
15 and which enables an extract of high nutritive va1ue and
excellent organoléptib qualifies to be obtained in a high
yield undér‘totally aseptic condiiions;
The preseny-invehtion'provides a process for prodﬁcing
_ a yeast extract ﬁhich'cpmprises prqparing-a suspenéion of
20 _yeast cells, mechanicaily disintegrﬁfing the ceiié, subjecting
.. the cells to’ aut(_)lys:‘l's, “the outélysis being iritensified.b').' the addition
of ;:- proteolytic enzyme, a sulphite (as herein defined) being added
to thelyeasf Suspension ﬁefﬁre or after mechanical dis-
integration, separating insoluble Iractioqs from the
é5 hydrolysed suépensiqri, 'qddi.ng a combobnd o.f c'alcium..tb‘ the supernatant -ll'quid
which forms a precipitate with 'th'q sulphite, and clarifying 'ti'le supernatant llquld.

By virtue of the process according to the invention,
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Anotfief\ advant age of the process accordifg to the invention li.es in tee

fac hgt the insol uble residue obtained duriing centrifuging is conpletelys-
fre \f¥ pm 20 contami nation and in the fact that it may perfectly well be
di rest¥y used in the manufacture of food products. Finally, it is possible

by the.process according to the preseatsiavention to produce yeast extracts.
- of low salt content in which the concentration of sodium chloride 25

does not exceed 6% i.e. three times less than in conven- tional extractse
A product such as this is of considerable interest fromthe dietetic point:
of vi ew. THe Viesngiossiblel ty pseduca ahhighdyupiiren ecftnmeistinexd reery,
particul arly Saccharomnmyces cerevisiae, ‘bakers yeast -and brewers yeast and
Candi da util i shomy timessders eondithgnsawbiichl chamr bearcoritxploiedt he

process according 5 ‘to the invention., A suspension having a dry nmatter

content of fr@artiicwlawmby ieapilyecandl yvhpchpmayd behsagtiasinasrheeqretnedi and
disintegration step may be carried out in any mll, honpgeniser or

appar at us whi din faurdek tRextorupegualiag pields sdidPexbdnmiiann thpds cbeen
rel easing the 10 protoplasmw th the_endoenzynes under_conditions_in,

whi ch thd enddifheha et ¥ #4241 781 gRLPRLTE, bOfors, ahiduEing aytelysis,

. possible in particular to use for Egle ball mlls, fluid pressure
tic g Landi safe, the

horogeni sers dPIMMLEATe Hre; AT ég ZIRe S, AGHYate
E;tg?;ue of tg%f%%icf%gfgfsﬁggtggt%ghy%%%gfﬁ%d%Wﬁﬂé“%éﬁiéﬁé@%é'énﬁﬁqéh?
| faluable_precipitation'effectlis also.subéequently obtained
in the supernatant ﬁhasé of the centrifuged autolysed-

10 suspension Whén a @ompound of calcium ié_added thereto,
énabling this supernatant phase to be clarified. This
supernatant phase is always cloudy because of
partiqles which.cannot_be separated. It is présumed that
these particles are fixed ahd entrained in the ﬁréCipitation

15 | of the insoluble compound.which is formed between the

| sulphife and the compound of calcium.

Another.édvaﬁtégé of the process aceording'to the
invention lies in the fact that the insoluble_residué
'obtaihed during centrifuging is compiétéiy free from

20 contamination.and in thé fact that it.may perfectly well

| 'be directiy qséd in the manﬁfaéture of food products._-
_'Finally, it is possible by the prbpess according to
the pfesent invention to pfoduce yeast ektracts of low
salt content in which the concentration of sodium.chloride

25 does not exceed'&%,-i.e._three times less than in conven-

tional extracts. A product such as this is of considerable

interest from the dietetic point of view.
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di-si ntedration-and to a "neutral" value of from6.5 to 7. after
disfntegration at | east one proteolytic enzyme which is active at a R
neutral’ pH is added, the whole is incubated with gentle stirring for 15t
22" h at a neutral pH and.a 20 total of from300 to 2000 ppmof a

sul phite and a total of from 300 to 200§ ppm of fornal dehyde are added in
several batches during the incubation process. In the context of the

i nveation a sulphlte i s under- stood to be any food- grade chem cal
conmpound which is 25 capabl e of rel easi'ng sul phur dioxide, particularly
sodi.um'Le The ayeapts anermal iyl psete indithel pirotdactionretfalyemsdtphi t e,
wi th sul phur dioxide itself also being suitable. -7- 1 n anot her
preferred enbexdtreets,tparpicularhy Sagobazomyces gerevisdaeg baklemse of -
from3.0 to 5'5 and from 200 to 2000 ppm of a sul phite are added before
di s- integratyeastTandvwhvewerayyesst apdgEandides mtiddsf,or mey He used 60

m nutes at anbient tenperature before disintegration. During

di si ntegrati ons sterpingeaterialpfaranestying: oud. the procass assorshiang
proteol ytic enzyme which is active at an acid pH value is added and the
whol e i § incub@t the vinveRkiohe sﬁlFPPHQ”PSP“lBaFénEZathW'Eﬁ@%ﬁﬂjﬁﬂﬂtQRf |
Any food-grade acid o maki n ustnents I t

base be us
is preferred 88 ﬁ%%mh£9 gh?g?yésaﬂrﬁ Sﬁﬁ Xdpﬁﬁpgfﬁgoﬁ r?ﬂb choi ce of

the proteolytic enzyne depepds_u s acti.vity, the ne essa
tenpgratureg and Thg mechgngcal 8?31n egra ion %tep may e caf&ied out

in any mill, homogeniser or apparatus which functions on
the principle of suddeﬁ expansiou capable of releasing‘tha
10 protoplasm with the enddenzymas under oonditions in which
the endoenzymes retain thé'ir full activity. To this end,
it is possible in particular to use for example ball mills,
fluid.pressure homogenisers or ultrasonic disintegrators. |
| ‘In one preferred embodiment, ths pH—ualue of the
15 suspension is adjusted to a valuo of from 4.4 to 6.8 before
disiutogration and to a "neutral" value of from 6.5 to 7.
after disintegration, af=1east one proteol}tic enzyme which
ls active at a neutral pH is added, the whole is incuibated
with gentle sfirrlng for 15 toj2§ h at a neutral pH and a
20 - total of from 300 to 2000.ppm of a sulphite'and a total of
- from 300 to 2000 ppm of formaldehyde are added in several
batches during ‘the incubation process. _
In the context of the invéntion; a'sulphite is under-
| stood to be any food—grade chemlcal compound which is
:25 capable of releas1ng sulphur dioxide, particularly sodium
and potassium sulphite, disulphite and metabisulphite,'with

: sulphur dioxigde itselt’also being" suxtoble.



alue and its price in relation to the organoleptic 15 qualities af . >4
products of intensified autolysis. - Very good tesults may be obtai ned® .
e two enbodi nents nmenti oned above with papain used in'a quantity of at
Qagt 0.3.g per litre of suspension and with incubation tenperatures in the
‘range from45 to[err]. However, the proecpss according to 20 the invention
is by no means limted to use of this particular enzyne and ot hers, o i
particularly trypsin and other proteases of various origins and mxtures o . -
thereof, may be used with equally good results at adequate pH val ues and
i ncubati on tenper duasw they preferyéd cembodimenggethet phksioffi dheaut ol ysi s
process, the enzynes may be inactivated by heating. The suspension is
“preferably hsuspensdomss @djnstedtte at eoofefrpm 379 o 5.5 &and not
only-inactivates the enzynes, it also coagul ates the insoluble fractions to
a certain exf&em 20thdo R0QQppmehcR i sniPhite axggadgdedd befp nehdi sre
separated by filtra- tion or centrjfuging for exanple, Separation is
preferably 5integration.,Thy whole Ry ayennber eraiiyas tdaned fax 30

After separation of the insoluble fractions, ver ine particles are |eft
o he” Bper iy DAY miiches ok 0 R E | LORRSEATRIS, BedDm dis L tas T
{Eeﬁefn.ugﬁgég .S tE@F-added {qgﬁhe P gsion a.conpouﬁhlof cal.ci un mhiih
107 5 prer Diaiig SRATEETe G108 RS BR, BRY Ra5EnaP e i Fn 6] Um
chloride, Ca%qwﬂgfﬂjﬂux¥ﬂf%£§tq@ﬁg!ﬂgbexgigéigeenzyme_which-is active at

an acid pPH value is added and the whole is incubated with

]
o
R

gentle stirring for 15 to 22 h at an acid pH.

10_: Any food-grade acid or ﬁase may be used for making the
pH adjustments. '1t is-préferred to usé'hydroch1oric acid
-and sodium hydroxide; The choice of the proteolytic enzymé:
depends upon its activity, the necéssary temperatures and

pH—value.and its priQe in relation to the organoleptic

15 ,quaiities of the productsjof intensified autolysis. Very
good'fesulté may be obtained in the two embodiments mentionedf
above with papain used in a gﬁantity of at least 0.3 g per
litre of suspension and with inqubation_temperatures in the

' range from 45 to 65°C; However, the process according to

20 the invention is by no means limited to.use of this particular

. enzyms_and_othérs, particularl& trypsih and other proteases
of various origihs and mixtures thereof, may be used with
equally good results.at adequate pH-values and incubati@n
temperaturés.

25 ~ After the enzyme-iptehsifiéd #utolysis_process, the
enzymes may be inact;vated by heating;  fhe suspension is

preferably heated for 35 to 70 minutes at 90 to 95°C. This



The ¢pnpound of. calciumis preferably added in the sanme nolar quantity as (@éa/
the sul phite at a .pH value of from6.5 to 7.5. A precipitate is obtained
and is separated. This 15 clarification step may be carried out for _
exanple by filtration or centrifugingg ed The sol ution obtained nay then be
concentrated, - for exanple by evaporation in vacuo, to obtain a paste or may
be dri ed, for exanpl e by spray drying, to obtain a powder. 20 The product
whiseh t he process according to the invention thus nakes it possible to:
obtain reprggtchlyp imacivdye setlphtensyi®sp ot ameodwagauh%softnwe
starting yeast. Ayield as high as this Is quite remarkab The product
obt ai ned by it e Sfraciioms nkp td ¢éet@bn ek B¥ABL i OTheWingb1dl e
excel l ent and controll able organo- leptic qualities and a totally
reproduci bl eravaiors thorpoxiagwiated amayi theni béeseparatadt bygy f)i&&.&t& may
be . used as a suppl ement or condi ment in soups, stocks, sauces, neats,
reli shes, - ftiign qnxgﬂnﬂxkiugkn&kimr|esmmnke, bSenerNdonlisuprsiamaumy '
additive rich in V|tan1ns for confection- ery, chocolate, sweets, dairy
productss, pAantied@ut dieaentrituging wndest heapr adubPs t0a88°8s an
essential constituent of culture ne g @% n, |nd£str|al fernmentation for

dtig ipge

exanpl e. The i nvéftisdh 998181498 2 Bpiﬁmfﬁﬁcﬁiﬁﬁﬁlveé’e@f whi ch

t he p_erceht PFESe _%a()x:[teidelreesoraefgqepgrCen h supgrnatant phase, making

it cloudy. All the sulphite also'remains therein. There

is then added to the suspeﬂsion a compound of calcium which
10 1s preferavly selected from the'solubie compounds, such as

calcium chloride, calcium gluconate or calcium hydroxide.

The compound of calcium is preferably added in,the same

molar quantity as the sulphite at a pH value ef from 6.5

tp 7.5. A precibitate is obtained and is sepafated. This
15 clarification step may be carrieh_out for exemple by

filtration or'centrifuging.

ed _
The solution obtained may then be concentrated, for
‘ example by evaporation in xgggg,:to obtain a paste or may
be dried, for example by spray drying, to obtain a powder;
dar 90 The.product whieh the process aecording to the invention

']}

thus makes it possible to obtain represents up to 76% by
weight or more of the dry matter of the starting yeast.
A y1e1d as high as this is qu1te remarkable.
| The product obtained by the process accordlng to the
25 invention, whlch has excellent and controllable organo-
ieptie quelities end a fotally reproducible chemical

composition, even with different starting yeasts, may be



Jwei ght .. 10 | - EXAMPLE 1 10 litres of a suspen5|qn

of da utilis yeasts having a dry matter content of 16% are prepared. L I
{The alue of the suspension is adjusted to 3.5 by the addi‘tion of 15%
~hydr oric acid. 100 ml of a 10% solution of sodium15 sulphite are
.adde nd the suspension is gently stirred $of 40 minutes at anbient

ftenperature The suspension is then subjected to continuous disintegration _

in a horizontal ball mll. A suspension-containing 86-90% of crushed CG"SL/
-and -having a pH value of 5.5 is collected in . a jacketed tank. 20 _
‘Papain is then auded as a guapiliemends qrqunﬂlmenteisr soupsnssonekﬁttsauceS.

I ncubation for 20 hours at [err], the enzynes are .inactivated by heating

for 1 hour at 90@meathe g&éé@hﬁﬁonﬂiﬁh*ﬁﬁﬁ&ﬁ#ﬂbl¢%ge§°ﬂ#§ﬁlﬁeﬁﬂﬂﬁ§5ath&?ﬂﬁ) _
[err] in an automatic decanting centrifuge, The supernatant phase =~
i's neutralised tand phsgnidsg @@'PQnPQQkﬁ%NRHYi%h tp ¥ibpmingy Jogxicgatection-
Calciumchloride is added in the sane nolar, uantlé ?s t-he gdbﬁ Ip |t

10 - added at th@rKegFHHPH&ateFm§ﬂﬁ%ﬁﬂ1n4%& i BT éﬁ ate835§ YA e,
with heating for me._ The he solution is t

The addi t1 o8 of 489 BiAte1ts m%ﬁ%ﬂ Frdife 2noedtnkiencAonaty am*y%_‘y
as to obtain a ngi%w el ol 188l e8P 8RR CARIOAT B r Okl

.content of 8096 € SO on 1 s°concen
' The 1nvent10n is illustrated by the following Examplns

in which the percentages quoted represent percentages by
welght.
o EBaeed
| 10 litres of a suspens1on of Candida utllis yeasts
having a dry matter content of 16% are prepared. The pH
value of the suspens;on is adjusted to 3.5 by the addition
of 15% hydrochloric acid. 100 ml of a.io% solution of sodium
15 sulphite are added andlthe suspension is gently stirred for -
40 minutes at ambient temperature. The suspension is then
subjected to oontinuous disintegration in a horizontal ball
millt A suspension.containing 86-90% of orushed cells and
having a pH value'of 5.5 is collected in a jacketed tank.
20 _ ._Papain is then added in a quantity of 3 g per litre of E
suspension. After incubation'for 20 hours at 55°C; the |
enzymes are dnactivated.by heating'for 1 hour.at g90°cC.
The'suspension is then centrifuged with heating at 60 to 65°(
in an automatic decanting centrifuge.
25 The supernatant phase is neutralised to a pH of 6.8 to
7 by the addition of sodium.hydrox1de. Galcium chloride

is added in the same molar quantity as the sodium sulphite



B b
by evaperatlon Ln vacuo at a tenperature of 75 to [err]to a dry matter
contént of 70% The product is then heated at 900C for 30 m nutes at '
atnDspherlc pressure to produce 10 a Maillard reaction after which '
evaporation is continued to a dry natter content of 80% A yeast
extract. having the fol I owt ng conpositionl®s-obtained: ium

dry -matter content 81.6 %r . © 15 t ot al

ni txogen ' : 7.2 beree a-am no nitrogen

2.0 % reducing substances 4.1 % sodium chl ori de
12.9 % ash added at the heglnnlng. The preclnytgte is2geparatedybyur
(extinction at 480 nm of 5% sol ution) The tota

m cro- organlanﬁﬂkﬁ“&kﬂE;WﬂﬁheQ&ﬁﬁ&Pﬁiﬁ?B QOS%%?n&rEHPSF product. The
yield calculated on th the dry weight o .

“Starting yeasts anmgtft qﬂ% %dh%tgﬂﬂgrﬁd g?y5pﬂr3? g&ﬁlﬁﬁ&&ﬁé°n

d b f di nd

- other main coth % @#eta . ‘t‘f&&fé‘é@g‘?’iﬁ%gﬁﬁs'cgﬁﬁﬁs' fo” 38R e Avpa} 1LY

Ex | 1 to th | tep, t t Yol
S 814 o AR OO RS 6P TR oL RS A

Oyt OYer al“%'d%}‘ﬂhé%%fuﬁﬁﬁ%ent of 80%. The solution is concentrated

~ by evaporation in vacuo at a témperéture of 75 to &0°C tu
a dry ﬁatter content of 70%. The product is then heated
at 90°C for 30 minutes at atmospheric pressure to produce
10 a Maillard reaction after which evaporation is continued to
a dry matter content of 80%.

A yeast éxtract.having the following composition is

obtained:
ium - dry matter content . 81.6 %
r :. 15 - tptal nitrogen . 7.2 %
free a-amino nitrogen 2.0 %
1 | | reducing substaﬂces ' 5.1 %
sodium chloride | | .12.9 %.
ash ' : - 17.9 %
f 20 coldur'(extinction at 480 nm of. . .1,16

- a 5% solution)

The total micro-organism count does not. exceed

5°C 10 to 20 per gramﬁog product.
The yield calculated on.the_basié of the dry weighf of
to 25 the starting yeasts amounts to 71%. The product has a
_ very pure, fpll faste'and is particularly suitable for ﬁse
e

as a condiment in soups, sauces and other main coﬁrse dishes,



The insoluble fractions obtained after the first centrifuging step are, . .

shed. Their pHis adjusted to 7 and they are sterilised for 15 mi,nutes*at,
errll. A cream coloured gelatinous paste of very fine texture is obtained
QA nd may be used as a |lowcalorie additive in'food products, its.

0 _05|t10n being as follows: dry mattew gantent. - 16 :
total” nitrogen : 0.6 % t ot al carbohydrates (glucose-
5.8 . % 15 mannose in a ratlo of 1 1) fat
2.5 * ash’ 1.2 @6The pH val ue of the

sol ution obtained after the second CenEXAMPLEN@ step is lowered to 5. 2.

The solution is 20 concentrated to a dry matter content of 30% and is _
filtered on active cdffenpréceaeduret isnaisn descadbesd contExanplet 1l aupotier dhe
tenperature to avoid as far as possible any Maillard reaction.. A yeast
extract paste hasecemdheenbrifwgingcstepsi exeent titafalmmSis useddin

matter content 80 total nitrogen
7.8 %free a- am1mwmntibgenf 1.5 g per litre:pﬁ'susbensionzand/ingubamﬁon
chloride - 5.8. % ash

11.0 % 5 is carried out over a period of 18 hours.

| The insoluble fractions obtained after the first
centrifuging step are washed. Their pH is adjusted to 7
and they are sterilised for 15 minutes at 115°C. A creamé.
coloured gelatinous paste;of very fine texture is obtained

10 andimay be used as a low-calorie additive in food products,

its composition being as follows:

. - dry matter content . 16 %
total nitrogeﬁ - 0.6 %.
total carbohydrates (glucose~ 5.8 %

15 'mehnose in a ratio of 1:1)
fat | 2.5 %
ash o 1.2 %

The pH value of the solution obtained after the second
eentrifuging step is lowered to 5.2. The solution is
20 'coneentrated to a dry'matter edntent of 30% and is'filtered '
| on active carben.' Evaporation ig‘zgggg*is continued-at
a moderate temperature to avoid as far asfpossible any
Maillard reaction. A yeast extract paste having the
following.cbmposition'is"obtained: |
25 -~ dry matter content o : 'se . %
:tetal nitrogen o . 7.8 9%

free g-aminonitrogen - 1.7 %



f at e . .7 0.1 %colour (extinction at 480 n
of+ *, 0.12 5 a 5% solution) The paste has a neutral taste and i s
particularly suitable for use as a vitam n-containing additive or : '

suppl ement: i n-confectionery or in dairy products for exanple. EXAVPLE 3 10 -
An extract is prepared in the sane wayl 215 described in Exanple 1, except

that fio sodiumchloride is added to the solution after the second

certrifuging step and. the solution is concentrated by evaporation in vacuo

at a noderate tenpera- ture &{o avoid as far as possible any Maillard
reaction) 15 up seddusy ¢hloxigde content of 80% The yveddt &ktract

obt ai ned has a neutral taste and is light in colour, its sodiymchloride
content being | es&SBhan 4.5% nd - This & ¢@ct #s used in the
preparation of a dietetic product based on malt extract. _To this end, a

malt extract ed fa8t 20 having a dry matter content d?+¥6%%s prepared

having virtually all the, l ast,asic a roteolytic activity of the
starting malt, Th&oAQME Z)@P‘rtgﬂcgr‘?d‘ tarfe%s'fme‘?éract QrE2nixed in ratios
of from9:1 to.7:3. _ The Q.of)the mxture is adjusted to 5.0 with lactic
acid. 255 The B0 d™esponding to the mxture of 7 parts of malt

extract to 3 part f r rocontent of 719% of

whi ch 60% i s suga?h%epéfsgt:e;gﬁg gﬁ&%‘b@faf -Eléé(témﬁ{l& is pa.rtlcu]flar}yQ
suitable for use as a vitamin-containing additive or
supplement in confectionery or in dairy products for example.

EXAMPLE 35

10 An extract is prepared in the same way as described in
Example 1, except that no sodium chloride is added to the
splution after the second centrifuging step and thé solution
'is concentrated by evaporation in Yacuo at a moderate tempera-
ture (to avoid as far as possible any Maillard reaction) |

15 up to a dry matter content of 80%. The.yeast extract obtained
.has a neutral taste and is light in colour, its sodium .

chloride content being less than 4.5%.

nd , This extract is used in the preparation of a dietetic

product.based on malt extract. To this end, a malt extract
:éd 20 having a-dry matter cbntent of 66% is prepared having
'virtually all the. diaétasic and proteolytic activity of

the starting malt, The malt"extr#ct and the yeast extract
are mixéd in ratios of from 9:1 to 7:3. The pH of the
mixture is adjusted to 5.0 with lactic acid. |

25 ' The'producf corresponding to.the miXturé of 7 parts
of malt extract to 3 pafts of yeﬁst extract has a dry

matter content of 71%, of which 60% is sugar (expressed



|
|

as gl ucose), 9.596prdteins and -0.9% [err]. |Its water activityxdoesﬂndﬁ .
e

ed 0.62 at[err], at which level any growth of m croorangisns is ' *
Q etely inhibited. Its organoleptic qualities are hardly different
et 5 those of the initial nalt extract. -~ C L M S*--14- 1.
MS 1. . A praocess for the. producti-odlf=g yeast extract which

conpri ses preparing a suspension of yeast ctells, nechanically L
disintegrating the cells, subjecting the cells to autolysis, the autolysiéJ
being intensified by the ad?ition of a proteolytic enzyne. a sulphite (as *
herein defined) besnglugase)sodhHt p@m%;?é%i%n%e%%ﬂ-orlaﬁt wpter

nmechani cal di sintegration, separating 10 i nsoluble fractions fromthe

" hydrol ysed suspena¢bhyitndidegsanednexeeedO @2 @tnd@iCi natsypichadavel

liquid which forms a precipitate with the sulphite, and clari- fying the
super nat ant IiquidnyzgrowthA0§rm@&m9qxﬁn3i§mﬁxﬁ$rPQ#BlﬁiE}YwﬁEhéPﬂ%FHe
yeast i.s Saccharonyces cerevislae, bakers yeast, brewers yeast or Candi da

utilis, a suspensits orgezolepidd apadikiesarer havdlyit diffegento fxremso,

~and a pH valye of from4.4 to 6.8 |Is prepared before disintegration and, to
~carry out in?ensi thegeagdolthei dndrtial mpckhar®Xbraod.  disintegration of
‘the cells, the pHis adjusted to a : : ' :

[T PN VIO ORI



LErm,pH(ﬁ

6 5 to 7, at |least _one proteolytic enzyne active at a neut

actiive at an acid pH is added angd the, whole is i ncubat ed mnth gentle
stirring for 151 to 22 A REOG®SSiclar pthesproduchipnoefsd yeastapmddact any

~of dains 1 toywhisWesehgr Pééerpt&pat DhgNg Euegeautehysvs Shel@, cUlQ s,
es a

suspension is
fractionssare

heat,ed

seeehan{SBLEY 4Fe (Fr Sur it Tae koo sefLsy | 0BT ecting Hhatose

25
ing
or

m
0

_ pHaiS added, the whole is incubated. with gentle stirring for 15 to 22 h
a neutral pH and a total of from Eﬂ f .sulphite and a tota
of from 300 to 2000 ppm of fornal |n several batches dur
the incubation process. 3. . A process as clalned in claiml., wherein
t he ‘yeast is Saccharonyces cerevisiae, bakers. yeast, brewers 30 yeast
Candida utilis; a suspension of cells. hag ing a dry. matter content of fro
10 to 25% and a pH val ue of -from3.0.to 5 is prepared, from 200 to 200
ppm of a Fulpﬁné Pi¢ added and, to carry out intenstied 35 - -15-
autol ysi s after—nechanlcal disinVEgration of . the cells, | east one enz

yne

as

clainmed in any c&ll}encmndtﬁbvﬂ;smhehelauthbyebﬁpbumdgoincah@ummbdsquded
in the same nDlF“ecuﬁgq4fyhaéftaep§nggl§?igteﬁz%ne?fuosglkgize (%@d

clarlflcatlon
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is
herein defined) being added to the yeast suspension

before or after mechariical disintegration, separating
"insoluble fractions from the hydrolysed suspension,
adding a_gmnpodnd of calcium to the supernatant liquid
which forms a precipitate with the“sulphife, and clari-

fying the supernatant liquid.

2. A procgss.éé claimed in claim 1, wherein the
yeast is Saccharomyces cerevlsiaé, bakers yeast, brewers

yeast or Candida utilis, a suspension of cells having

a dry matter content of from 10 to 25% and a'pH value

of from 4.4 to 6.8 is prepared before disintegration
and, to carry out intensified autolysis after mechanical.
disintegration of the cells, the pH fs adjusted to a -
nevtral pH of 6.5 to 7, at least one proteolytic enzyme
active at a neutral pH is added, the whole is incubated

‘with gentle stirring for 15 to 22 h:at a neutral pH and

a total of" fran 300 to 2000 ppm of sulphite dnd a total
of from 300 to 2000 ppm of formaldehyde are added .in
_seve;el batches during_the incubotion process.

3. A process as cloinnd in ‘¢laim 1, wherein the
yeast is Soccharanyces cerevisiae, ‘bakers yeast, brewers

yeast or Candido utilis, a suspension of cells huving

a dry matter confent of from 10 to 25% and a pH valve-
of from.3.0.to 5.5 ts prepared, from 200 to 2000 ppm
of a sulphite are added and, to carry out intensified



—

ef f.ect ed by separating the precipitate thus obtained. 6. . A. processhas -

*.cl.lned in.any of Cdains 1 to 5, added i s papain, the*= < |

- 1 papg| n, i*s added in a quantity of muumn‘mn!ﬂ |ttre of suspension and |-

“fthe Whole is incubated at a tenperature &f from 45 to 65C 7. A process;
he productlon of a yeast extract substantially as described with -
. cul ar ‘reference to any of the Exanples. 18 = A yeast extract when ™
.prepared by a process as claine in any of Cains 1 to 7. The text of the ¢J-.g¢
specificati on has been reproduced by phot ocopyi ng the applicants- original
typescript. It may contain a few anendents which are diffjcult to rea

The ori gi nal types%??%%yﬁbﬂt%Fﬁ?ﬁgmﬁﬁbﬁ§ &ﬁ&nﬁ%ﬂ%ﬁ?ﬁﬁxﬁkﬁo?d%ﬁet?édcﬁﬁlﬁheat‘

‘prem ses of the Patent O fi ce.
P ieast one enzyme active at an aeld pH is added and the

" whole 1s incubated w1th gentle stlrring for 15 to 22 h at

an acid pH.

4, A process as clalmed in any of Cla1ms 1 to 3, wheleﬁ-
after the 1ntens1ried autolysis step, the suspen31on is
heated for 35 to 70 minutes at 90 to 95°C and the 1nsolublé

'fractlons are separated by centrlfuglng at 60 to 80°C.

5. A proéess as claimed in any of Claims 1 to 4, whereﬁf
the compound of calcium is added in the same molar quantlty
as the sulphite at a pH of 6.5 to 7.5 and clarlflcation 1s

effected by separatlng the precipitate thus obtained.

6. A process as claimed in any of Claims 1 to 5, whereir
the enZYme_added is papain, the papain is added in a
quantity of at least 0.3 g per liire of suspemsion and the.

whole is incubated at a temperature of from 45 to 65°C.

7. A process.for the production of a yeast extract
substantially as described with perticular reference

to any of the Examples.

8. A yeast extract-when prepared by a process as claime«
_in any of Claims 1 to 7. _

The text of the specifiostion hubonw 000 tho. -
typescript. It may contain s fev amendamts mehbzro”mzi? %o M.ppucnn: mmw
anmm.muwummmmmmo:m&momu



