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t he purpose f mbtaided ke hlmcénwamrt t@f,o ferﬁ“ eﬁis % §@H°“50Thftetﬁelﬁtst o3xry

it on roIIersl%r ray drylng or-. byfreeze ryin optlonaIIy after
concentration s@{%‘g%é on in: vacuo gj by means of an evaporat or of the

& |
scr aped- Subb ageasisyace, % Emanc R Betevil HVQ hatﬁf}ﬁ’. uctlon hs: \gr Straipsfof pdiblat at i on

evapor at es. dutﬁf‘t’e ;Sldlaljto Nguchdedtble yeasts could be partic
. S€. activity and to form pairs of stra
flatulent. sugars present in soyapby the o n:gfnggrtmularly effective for’ degradmg the

activity of .their respective enz
a-galaetosndase and mvertase The results of these tests are shown in the IEollowmg ng}:s

[

10

a:’;k

atulent sugar, to 60
ularly recommended for their. ;high



The quantity of yeast produced during fernmentation which remains in the end
product is so 60 snmall that it alnost falls within the margin of error
i nherent in the nethods nornmally used for determning the dry matter

content of an aqueous sSusSpension. The product thus obtai ned has a perfectly
neutral taste and odour. |t may be used as a protein supplenent, conpye

or substitute in the food industry and particularly in the dietetic g&d

i ndustry. 65 |It-is particularly suitable for the production of vege e
m | kssor neat eubstl tut es. . 65 1 5$ 037 5 -

oA

1\585 037 N - i 23 |||c rventromr TS
illustrat ed by the foI | ow ng Exarrpl es in which the per cent ages quot ed
represent percent by weight. Unless otherw se indicated, the total sugar
cant ents (nonosacchari des and pol ysacchari des)are deter m"ned by a
colorinetric nethod de- veloped by V. Trevelyan in which a conplex forned
by the sugars is determned with 5 ant hrone in concentrated sul phuric

aci d. ' 5 Exanple | S. uvarum
CBS 1502 is cul tlvated in a nutrient medium having the foll ow ng

conposi tion:. 10 sacchar ose 20 g
10 [err] -§.= 10 g [err] _ 5
g 15 - s + + + L+ + + et T

15 [err] o) 0.5 g yeast extract .

0.25 g 20 Eﬁ corn steep |liquor 0:25 g :
20 tap water — ! ' 1 1000 M +and 10 m of'a solution
having the foll owi ng conposition: 25 [err] 20 g
- [err] g_a 1 g 30 [err] -

1 g d| sti IE%d wat ef +. ' 5007 m %5 S

35 After 24 Etours the strain is transferred to a nedi umldentlcal with the
precedi ng rr@ll um except for the fact that the 20 g of saccharase are

repl aced by 58g of raffinosp. After cultiyvation for 29 hours,at [err] in
stirred bottles an i1 noculumis obtained which cont ains 2.5° g of yeast by
wei ght of - dry.:natter- per litre and of which the pHvalue is 3.75. 40 20
litres of a 2% aqueous suspension of defatted isoya 4l our marketed under

t he nane & Soya Fluff W200" by the Central Soya Corrpany of the United
States are pfgpared in a30 litre fernenter. The suspension i s pasteurised
~for 15 minuteS at [efr]. It+is then inocwated wWith 0+6 part+by wei ght of
dry matter of yeast per 1000 parts of soya flour in suspension. The pHis
left to devedfp freely. It has a value of 6.6 before pasteurisation and a
val ue of 6. 5 aftér pastturisation, subsequertly f&lling progressively
to. 5.8 durlm fernmentation. The 45 suspension.is slowy stisred by means
of two. pert"’o&ated b_l_ade stirrers _'[otathg at a speed of fro ‘50 to 75 rpm
The fernentatTon terrperature is kept at [err]. A contdnt of--total soluble
sugars of 18.5 mg/m is measured at the beginning of fermentation. This
value falls first rapidly and then nore slowy to 1.5 ng/m over a

fermentation t|rre of 24,,hours.,,,This . ,,, "
b o N
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7

8
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50 reduction of nore than 90% of the total soluble sugars is conpletely
confirnmed by parallel 50 routine exam nations using thin |ayer
chromat ogr aphy. Exanple. 2 A suspension of whole soya is inoculated with an

i nocul'um prepared i n the sane way as 55 descriped 1T Exanpte fandteft—to
ferment under. conparable conditions. The results 55 obtained are also
conpar ghl§ with those described in Exanple 1. Exanpl es 3-14 A series of

syst en® tests was carried out to establish whether other sstrains of

edi bl e 80/gyeasts have a- galactosrdasq_ﬁgtéyityp mnth and wi-t hout rnducélon"-
on flatule slors o—66 . : =ty — {.s—coukd-be.
partlcularly recomended for thelr hi gh |nvertase act|V|ty and to form

pairs of strains particularly effective .for degrading the flatul ent sugars -

present in soya by the conblned acti-vity of their respective enzynes A
a- gal act osi dase and. i nvertase. The results of these tests are.shown in.the ~©
foll ow ng Table: 5 _ . - 1 585 037 _
[err] 1 585 037 o ' 6 [err] 7 - ~
1 585 037 : 7 The measurenent s wer e nade

by thin |ayer chronatography after 12 hour s ‘and 24 hours fernentation of an.
aqueous suspenswpngof m croni sed whol e soya haV|ng t he follomnng :

characteristics: : 5. 0+ dry matter + - 10%

5 proteins. = , '@6tota| sol'ubl e.- 10 ~sugars
2 % of mhlch staphyose B ' _ . 0.6 %15 - . raffinose
= 9 10.7 %+ .+ | I . 15 '

Fernentatlon was' carried out with the wvarious mcroorgani snms and pairs’ of

m croorgan- isng indicated in that |eft-hand collum. The sugar in-brackets

i ndi cat es’ what éhs‘the carbon source of the nedium on which.the inocul um or
t he senl-lnocuIQh1§as pr épar ed. |Except+20 flor the canbon source, :the
preparation medigum had the conposition of the preparation 20'nedjun1 _

i ndicated in Ex Ie 1. Each strain was cultivated thereon for. 20 hours at
[err] in stirred bgttles “The- sQya sus ensi'on was. i.nocul at ed with 0'6. part
by wei ght o matter™per tHousand part's of soYa flour ith suspension. It can
be seen fromthg ahove Table that Candida utilis CBS 841, S. :cerevisiae

CBS, 4054 -25  @ndgS. uvgrum CB$ 1502 gul tivated on glucose have only a low-
i nvertase- actlvEty S. 25 cerevisiae CBS 5494 and S. ‘uvarunt CBS-2451
cultivated:on ghuease respectively have a high R

' + + [ o
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. 55 158

and a very. hi h invertase activity. Candida utilis CBS 841 and S.
cerevi siae CBS 4054 cultivated on raffinose still show no a-gal actosi dase
activity. S cerevisiae CBS 5.494 and S. uvarum CBS 2451 cul tivated on .30
rafflnose show respectively their high and very high 1nvertase activitres,
but no 30 a-gal actosidase activity. & uvarum CBS 1502 cultivated on
raf fi nose shows both a high invertase activity and a high a-galacto

activity. The best” results are obtai‘ned by conbining S. cerevisiae

ase
5494

O}T/S .pvar um EBS 2451 W|th S. uvarl%(é@,s 1502 cul tivated on raffl na al |
sucre - i OB . pl-e—t-0—be—degiadad Q ' han 12
hours by nmeans of a conbl natlon such as th| S. 35 Exarrpl e 15 The process
descri bed i Fhemeasyineenss wefe rygleby thimlayexjcliromatogr8plg afteri 13 howrs and@d howrs’ i n t wo
paral | ef {EMERIAUOD of an-aqyeqys suspepsion f aricfanited v ¥ heingathe deliowient y. An -

aqueous suspension 40 ° containing 15 % of dry matter of -defatted soya'

- flour.i$ prepadedmatiére pH is adjusted te0 45 40 The suspension i§
pasteurised for 15minutes at [err]. It is nocul ated with-living baker"
yeast of the tPFE®upplied by:the corrpan§/ 't eser kor sgaer “de - De Danske
Sprit Fabrikkegothinsofubguant ity of 0.25 % by weight of dry matter of yeast
based :th the wsaght of soya dry natter. Xle suspension is l'eft to. feer ment
whi l e stirring b 6.5 hours during which:it is 45  aerated V\Ath_05 :
vol une of air éﬁ" Joe of suspensi on p@ggm' nut e. 45 Sterility
checks were nade at regul ar intervals and d not reveal any ‘significant.

. dével ophent of baffineaelal contam natlon (l.“h%nunber of yeast. cells ygms -
counted at lt‘.he qatg) n %:g Eh o o nent i_on..and vvaas found to be
0.4 11 mos o SiRRha e h éﬁé‘?ﬁg’%‘%ﬁl@ﬁhﬁ ates‘mgas fRohhat the
degradatlaaxrﬁa‘oﬂt edngﬁmwma thalinocalasl orthetsafn E&ulumsm féﬂﬁie@rE:MQﬁ i ndeed -
caused2by:f %ﬂé qh@tts oyece] th axation . fgdivm ad)v ratE@ 20
oo e x%;:’gwm SRR BRRETED e
SUSpensi Ofaies 6, 9, 12
and 16.5 holicm hafsednefrqtreme abave Mabld thaeccaa%& lsS:Bpr&blj GceebvbzheCBSa,msu esults for

the t WS p%ﬁ%ﬁé‘ggs r%ﬁ&sgzuvarum %; %l%l tlvated on gugoggegzgtva@m !glgh 138 1 _he

foll ow ng high. invertase- activit '

. L
wtilis CBS 841 and'S. cerevisiae CBS 4054 cultivated on raffifosOsth showno 6h 9

alactosidas® adtivit 65. ServiSteaCBS 4spabrs uvarum CBS 2451 cultivated.on - .+

h..lha.

++ .30 .raffinose  show regpectively theirchigh g{; h invertase activities, but qi'q._,._lao' T4+
_ ‘a-galactosidase activity. S. uvarum cultiva ed.on raffmose shows both a hlgtl
+ LI @eRase activity and a high a ralactobidA8t AV, races

+ +++ The bedtirdsults are-obtatnad R@fiining S. cerevisiae CBS 5494 or S. dvizrum CBS  +
245) -with S. uvarum CBS 12| ciltivateston raffinose, all the sugars present in soya bemg ERNINLY

;_ et 3_5'_ + _pble {o be @ﬁ@f“’é‘s‘@ less t an 12 ours by means of a gp_plbmatlon such.as this. - - 3§

- 15 9a|&6ﬁﬂ895 o = T
15 gl UCOS e-’ bc&sseiescrlbed m-leﬂmple 2 of US Patent No. 4 008-334 is carned out— in two -

o tneld %;tmwi aE éﬁrﬁﬁ? ;%3%%? %a&%?%?ﬁﬂﬁﬁ%‘? ﬂﬁfﬂi’&?ﬁeﬁéi%"ﬁf :

due to th edd emsepdz 3&Rorsghbicde DeAD sl SHeit Fubtikkee, gl ucose
b ﬁp % hy Welsly gﬁarnn ten o yes o %9 P

and fruct. orseq@h stb en dxe hg? lZgast used
daes ngy lﬁg g‘?”g‘ﬁﬂn ﬁéﬁfﬁ 5§ fettiye m .
ot-her respeg r‘ﬁ:ty ch kmk’re mfewa s@hiﬁkﬁ:’ﬂt ‘raction
of the fl al'ewl nentsmf tsrl? Icaigamination. $he/ sumtsr. nf)yeast Hadsd:o ed hethpr oc ess in
US Pat ent %nnmg of fermentation.and was found to be 9.4 times larger at the end
' at ‘the beginnmg This shows that the degradation of the. sugars solubilised in_the -

_ 50 suspension was indeed caused by the yeast cells. and not by any other contaminating SO

v microorganism.

o The level of degradation of the soluble sugars in the suspension was determined by thin

layer chromatography after 0, 6, 9, 12. and 16.5 hours of fermentation. This analysis
roduced the same results for the two parallel fermentatnon tests. These results are shown -

55 ‘m the following Table: e - §§



25 VHAT WE CLAIM | S: 25 1. A
process for elimnating the flatulent sugars present in soya which

conpri ses prepari ng an aqueous soya suspension containing from5 to 45% by
wei ght—and—dry Tatter, inoculating the suspension thus prepared with at

| east” one_strain’ of Saccharorryces (S.) uvarum which has reached the state °

of groy on a medi um contai ning at | east one sugar having at |east one

a- D- gal opyr anosyl bond and fermenting the suspensi on under: 30 anaerobi.c

conditiwpg for at least 8 hours at at ure of from15to err ;
process as&cl alned . in dajim.l,. wher m.n?gﬁ%@f.ql_ on.. : Yo -]- : hd
to 24 hours. . 3. A process

as claimed in G.aim:l or 2 Wherelm the5 @,queowshsquzayspemwn 1u§|'-1ph s 35
prepared is a suspension’ of defatted soya flours # += ! ol

35 4. A proces$Stagmgespeli med i n daittl or ¥ whetd&in th‘e"aqueod‘s soyst

suspensi on, V\/n s prepared i gpsuspgnsi on of whglassoyar .5. A pI_oosass
as clained |n gt%%y?)éfe Claims 1 to+4 wherein the stralﬂlﬁ (s)f S., uvarumis S. ‘

uvar um CBS 150ansifiotriose6. A pr oc&sessas cl ai medt+h ary-Hof CHaitits - F4bt5,

wherein the susRE sion is fernment e_g+by 4|_0 one of the strains.S. cerevisiaé *
CBS 5494 ar %% um CBS- 2451 whi th: havé reached the state af - growthimn a °
medi um of | ClnelibiGsepr i nci pal carbon sourse istghuceseor sasehardose+ in -

conbi nation with S uvarum CBS 1502 whi ch has reached the staté of growth
on a rredl um of SYEEh t he princi pal 'Ear bon Source”is raffinose or stachyose.
45 ﬁro%gggto@s clainmed in any-of Cains 1-to 6, wherein fernmentas on
i's stopped y 45 pasteurlsatlon or by drylg on.a roller or by Spray
drying. 8. A Sjetpest. el i il Hatthg t et af Ul Ent Sugai’s present.in soya

substantial Iy as“.% ig segg%mﬁﬂﬂﬁfetthﬁq.hﬂgta& & aﬁd‘ rlofe: a‘&é&%& dexampkes 1,

2, 11, 13 14nve hame ReMidtddst a d641ahe- abdehddl viat 20d
t her ef rom YTheisustdse, | anttt@s,Sthv;gseahéfme dlmpaca} indéss’ tﬂaaﬁ h@lrﬂ to 8
50 ELKI NGTON & F‘_msl '@PtYé?sé s?’a@qsﬁfmt l@é?gg syffici Rt fﬁg

5/ 54 H ah | n other respects. 1t may be co from atuleil

5215 I gh Ho tsu resent in soya is not degraded By the processm B Pafdn 5 4
Agents for “gie AWpIA %13 LARVI ISt*€¢t f-Of Her: rva; esty"s Statlonery O‘frce Zﬂay

Croydaon Pri nti- n@I:‘ rpeadess. forneliminpting

HBeeniugse preschy o soypuisics

2 e .
patent 11 ce’ B OT T - _.

nmay be obt ai Nequanm which has reached the: state of growth 6n-a mediin contammg ‘at I%asﬁ e N

8 Oh - B ‘Having at Bhst one a-DyAlattopyrariogyh bord ‘andl ErGeiting the susppgsxg @nder 130

++ ++  anaerobiciconditions fox at least 8 hours, at &° iimper,aturs of -fromy éo o 24

F+++ _ ++-|Iw%lr A process & claimed ip C&%‘é‘ 1,'whetein the ‘suspension is fericht r}nlr notriose
traces + 3 A ﬂrisdess as thited-in Ehaint 1 or %Wherei‘naﬁef_ a.qum soya suspensron whlch B ++

+ #35 prepared -is a suspension“of defatted soyajffpur.  © -
10 el i bi ose 4. A process as claimed in Claim 1 or 2, wherein the agpugous soya s_gspensrgx_}.yyhlch s, ..
pre; ared is a suspension of whole soya. .
sucrose o Sp processas cla rr'i'ed in any of Claims 1 10 4 wherem the: stram_of S: varuin 1s s
- uVarum S 1502. . B y
40 6. A process as; clalmed in‘any‘of Clalms 1 ’to 5; wherem the suspensmn is femrented by 40
- one:of the strains S. ceréVisige CBS 5494 and S. ‘uvarum CBS-2451 which have reached the
‘state of growth on'‘a medium of Wthh thie-principal’ ‘cdrboii source is glucosé'or saccharose,
“in.combination, with ' S:" uvarim ‘CBS. 1502, which ‘has_ téackied ‘the state’of- growth on ‘a
_. ‘medium- of which ‘the prmcnpal “carbon source' is' raffinose or stachyose. - - L
45 7. A process ds claimed in"any “of Claims'1 to 6,"whereif fermentatlon 1s stopped by 45
_pasteurlsatxon or by. drying ‘on- 4" roller Of by spray drying:" _ _
8 A process for eliminating the' flatulent ‘sugar§’” present i soya substantlally as &
descubed ‘with" particular tefeérencé to any' of Examples 1,"2,°11,713 'or 14.;
o T9r A soya preparatlon having flatulent-sugars ehmmated therefrom when produced by a
~'§0 -process as’ clalmed in any of Claims 1 to*8:" , :

" “ELKINGTON & FIFE, o _

o Chartered Patent: Agents, . TR e _

R “High Holborn House, ~~ =+ ol 707 =i o e

*55 . . 52/54 High Holborn, A A S 585
. London WC1V 6SH.
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15 gafa L - - - -
f@osefructose ++++ - "It can be seen fromthis .
TabI elth t he stachyose and raffinose glisg gar due to the 20 invertase
whilst the ¥mnninotriose and the nelibi Riumilate due to the absence %f
20 a-gal actosi dase. The sucrose, gal actose, glucose and fructose di sappear
iIn-1ess than 6 hours. Accordingly, hhe ygast useq doeg pot hauge sygglhm ent
a-gal act osi dase _activity although effective i other respects. It ‘may - be
concl uded from SHF@8REE the flatultht fraction dff the *iatul e‘rrt' sugdrs
present |n S vasthg%&tgt degraded hy, 1he process in US Ratant No._. 4, 008,334.
CLAI
25 1. A processmﬁomn@hmtn nat i ng t Mecds| at ul eht strgar s -Ip1"e$entHH|=H- soy&+hthi ch
corrprl ses prepag) ean agueous soya §uspens_)_on containing from5 to 45 % by
wei ght of driyy MeLL e I nocul ati ng the suspensi on thus prepared wWith at 10
| east one strai meﬁifxosSaccharorryces (S+) uvar+am waiah has++eaesheads t he+shat e
of growth on a nedi umcontaining at |east one sugar 30 having at |east one
a- D- gal act opyr aft5&jf bond and fernehiting tHe suspénsion Tnder 30 anaefobic
condi tions f@r g;laat@ast 8 hours at a_tenperature of from15 to 50C. 2_ A1s
process. as clained in aim1, wherein the suspension is fernented for 10
to 24 hours. 3.8c9se-BEESS as cl aifmetitin Cafm 1 or 2, wherein t'he _aqueous

soya sfispensi on iy ée&ﬁom%ﬁ%%ﬂ%éﬁh@sé&&@s@%& Q&ﬁﬁ’&e Cflie I8 YR

flour. #0 invertase whilst the manninotriose 3bd fhe Melidiose %ﬁmﬁlﬁtecﬂualt dbEbnEE' of n2

or 2, wherein thﬂaladlmeg SHarosey g M@gm&vmaoﬁﬂpgo Gdn;esstlaanzﬁlhsmnm on
C

of whol e soya. SecoRlpay rre!%ts%a;ﬁ%lgg ey at Qm &%%ﬁﬁ"” the

strain of S. uvaiiightsa the

any of Claims 1 (WHAT CBAIMtIEe suspensi-on . rs errrent ed 40 one of 25

the strains S. cdref\ piogass (BIlimimuing ke fatulenty Ses

reached the st afEtdly t.“.:gf‘ﬁe% ellot't @%g@:ﬁ% seﬁlh
source i s gl UCogmRIndh whk GEeRBEd the Rta lmw oSmam@rauwh
pa

whi ch has r &fchbaringha lststitoee @fD abwowrmosyh boed| iaudnfeymenting dhe tstsee I
carbon source |§MF‘E§’PF|°|‘?B§‘B°‘E§:°§F%A@ 8t 2 temperal “Po ls’ff%’s %d %Mreﬁ in
any of Clainms 1 &gsé Vit Tl "’feélrlﬁe 1"3”‘6’ Atri setsd‘ff gdoby €
pasteurisati on onB. by piscgssnag claitea i Olaln€I 0102, “hyreﬁlphaa(;uddﬁwsdi}g susBensknplh&B&Ss
for elim natESngPllehieed fisaa allsemloawgadeﬁa\t‘:gd eeyarflour.n o a substanti al |

aj W&Frep:a){ ug%us ioyaguspitfmn%m I|s 1 4

described with % d%??sus r?’l;g
9. A soya preparati g W8 Glamedlial Mﬂ@ﬁo ¢|vlfﬂé}dﬁﬁﬁn€€tr£1ﬁ16f§fdv%\msn
produced by a 5ﬁvanpm RiO&s cl ai e |n any of Clal m | to 8. °

0 6 lgi 1 0 5.1y si e by 40
20, EL N, e e e et T P

52/54 Hi gh Hol b %t of growth on a medium o whlch the rinci al carbo
Agents for the AppmbinatéswitiPsl R eﬁ yéabhettthé btate &f grdwith lofi & by
Croydon Printin e@mpﬁ idhj trhﬁtpedclp@roe mﬁour&mr@¥1n0$9®15tacm i shed %')IIP
Patent Offi c®. 5; SO ffpwgglglw. i aThy Cla magr: ig fgrmpntajion,is,sioRp
eilrisatjon o rying on a rolfér o y sprdy drying.

copies nmay be o ?8 ﬁi‘ocess for eliminating the flatulent sugars present in soya substantially as
descnbed with particular reference to any of Examples 1, 2, 11, 13 or 14.

9. A soya preparation having flatulent sugars eliminated therefrom when produced by a
50 process as claimed in any of Claims 1 to 8. 50
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