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Soyean Products This invention relates to soybean products for_ human
consunption. The need to utilise vegetable protein directly f(ﬁ_lt‘@@ﬁ&,@pd e
is widely acknow edged and it is also generally known t hat soybeans \
contain a.qigh proportion of protein and a valuable oil content. Soybean
crops arq'grown in very large tonnades in many regions. of the world.

However, Whe/ maj or -proportion of the world soybean crop is used for the
extraction of oil with 10 the consequent production of huge tonnages of
defatted soy neal or cake. Mig¥beam Briefuctmeal or caké i's used as stockfood.
Defatted soy neal, while high in protein, has an unacceptable flavour for
use in human food, having a strong 15 beany or bitter flavour and only

as the result of expensive and capital-intensive further processing can

this nmeal be r r all man taste.
Even so, a rggﬁ Iﬁgiﬁggénéégéﬁeﬁgﬁg 8§§8?§ Efég%ﬁe%hgggbépg%&zﬂl
reduceschhsu Qggmpr acceptance. 20 I n-some cases where the neal IS

i ntended for hunman consunption special. steps are taken in the oi

extracti on amheasead acditsi ise t vegapabie pbotkliavddrechiyeter t he

resultant nmeal stil]|] suffers to sone degree fromthe above nenti oned
di sadvahumgas fopdt is widely ackmpeledgedaandait isnplpoggenagaddya neal or
flour, the flavour is objectionable being described as - 2-

) known that soybeans contain a high proportion of protein

and a valuable o0il content,

&

Soybean crops are grown in very large tonnages in many
regions of the world.‘ However, the major'proportion of the
world soybean crop is used for the extraction of oil with

10 the consequent production of huge tonnages of defatted soy
meal or cake. Most of this meal.or cake is used as
stockfood.
Defatted soy meal, while high in ?rotein, has an
unacceptable flavour for'pse in buman food, having a strong
15 beany or bitter flaéour and only as the.result of expensive
hgr and capital-intensive further processing can this meal be (_
convérted.into forms which are more acceptable ?o'human
taste. Even so, a residual beany flavour usually persists .’ .
which substantially redqces its consumer acceptance. -
20 | In some cases wﬁere the meal is intended for human

consumption special steps are taken in the oil extraction

and associated steps to improve the flavour, howeigr the

resultant meal still suffers to some degree from the abgve

mentioned disadvantages.

25 . " If.whole soybeans are simply ground to a meal or

flour, the flavour is objectionable being described as



"green" "palnty" ‘and "raw' such fIavours being a consequence of the
enzynati c-acti'vity in the fuli-fat soy flour so prepared. Wat is nores~, -
rawsoybéans or flour prepared therefromcontain certain anti-nutriti ng'x
e
n

f.actors 5. whi ch af fect digestion and absorption of food. It haglb
-proved that it is very inportant to reduce substantially such facto
such “soybean products .for human consunpfion. Since the nmentioned
antl-nutrltlonal factors are rendered”ifhdctive by heat, it has becone
common practice to 100  subject soybeans to heatlng, for exanpl e,
toasting, and a simlar toasting process is used to inprove the nutrltlonal
quallty of -defatted soy bean neal or, flagkes : ..extra%{lon of 'soybean o
oi | s. FbmevergﬁéeﬂbserPéd“FH t 398 “Tathe s I ARPHTSaNE YUId fat soy

flours or defatted so ours mhlch we . have é mJ d t.l 1. _have a.
noti ceabl e " bg&rhsqup Bi PlfeF'fhef CRAMR v 1':?%:e1rve"fet r)é'a}'arg’ geféle'rlalfla So¥Y

st Lab] o OE1BUTERc goduRkas: BSL 35, UV oIS BF BRI Ot

i-n food and/ or used I'n unction wth flavourlng substances which will

hi de. the 20 g»@rﬁﬁt 't‘BQQ'QIEQ o CRnwin Jdrtaalne i -NutditIonat Fdctors

}? 290, 155): have scribed a process for producing a superior full-fat soy
flour using dehybhedeEebl- Bihestioncand abedTpUiod iolfS FADAR AW rwserbeaaln in
conjunction with a screwtype extruder in which 25 the soy material:
heated to [erpkouedethatdyta&scvpmqswmpanﬂanﬂzEﬂaneqhaeqsubstéﬁtveqkyr]

hV[err] (375-400 p.s.i.) so as to expel from the - 3 -
N such factors in such soybean products for human consumpt1on.

Since the mentioned ant;-nutrltzonal factors are.
rendered 1nact1ve by heat, it has become common practice to
10 " .subject soybeens te-heatine,'fbr;example,'toasting,'endga_u
| similar tdasting ptocess is used to improve the nutritional
guality of defatted sOy bean meal or flakes after
extrectzon of_soybean oxls.. However we ebserved that all
' commerciaily available fuli fat.soy flours or defatted soy-
15  flours which Qe_haée-examihed still have a noticeable
5beany" or "bitter"” flaveur and therefere are generally
t&; o unsuitable-fof human food'unless used as a Very:lew:
| | proportion inéte&ient in feed and/of used in conjunction
with flavouting'substanceslwhich will hide the -
¥ 20 “objectlonable“ flavours.
| Mustakas et al (U s Patent 3 290, 155) have- descrxbed
a. process fcr producan a super:or full-fat soy fiour using
.dehulled full- fat soy bean flakes or grits as a raw
mater1a1 in conjunctlon wlth a screw—type extruder in wh;ch
25 the soy materxal is heated to 115°-145°c under a

2

- dynamic pressure ot 2.99 x 10 - 2.76 x 10 N/m™ (375-400 p.s.i.)

S0 Aas to expel trom.the



- ‘soybean f1akes "as nuch soy bean oil as can be resorbed by the flakes on’
rﬁrelease££\0n1the pressure zone.. Even with thé use. of. such speci alised, -
Q7 we observe that the full-fat soy flour still has t he, nentloned‘\<f

.”eqUID
“beany

ur, '5 which carries over into food products pr epar ed

a3therefron1Further nmet hods are-. described in the prior art whereby use:of
'~EIevated tenperatures on pre-hydriated soyabeans results.in slightly S
improved edible -properties. (Tussaud i-n UK Patent 364,309 used the action o

- ofsu

| phur di oxi de at a 10 tenperature of [err] for 25-40 mnutes on . .~ -+

soybeans whi ch had been soaked in about 2 1/2 tines their weight of water
tesul tsogbeanaflakes asimuchesepnbead oildas/ gap. beCrhecriedndys use live
.steamin contact with whole or. dehulled and split soybeans for. periods of

time,

the hf bakes on2eeleaaentiren hbe[ BFepsureapone.5- Evemi Hiths at an

el evat ed stean1gressure and a tepperature well in excess of 1000C but

typicatts Y89t

SW%hhﬁﬁﬁctﬁséfﬁéde?HéPm?ﬂﬁ'rESUPpﬁﬂFVﬁrGBﬁEt§h8|splay a

e

;;not|ceﬁ€£f ﬁgéng? g&%d%gfif hafh§33§§§§ é#ﬁgﬂ g?gﬁ%% PSSﬁgtffnfgges_Of_'

: desnr p I n 'f oods o
: cont aﬁﬁ&fa%gcor %Xé&é'l‘: h%ﬁ ?o B#ﬁ%ﬂggg #’ p?ré@oﬁ%’:g?ng?g out 40% of
. protein anct-@mez Jﬁeeﬂa/woaréeaesekibeasw 2he prbsanaeel whér@byhi gh
_quality and includes a high proportion of-unsaturated fatty acidsS a

“,ChaHmﬁS§loﬁlele*atéa tewperdturessodeped-pyéfateaIso?abeanslth reasons

. over

10

.-or dehulled and splzt soybeans for perlods of t1me, sucb as

15

" that the- resultant products dlsplay a notxceably beany

- 20

- 25

nore

UK Patent 364,309 used the actlon of sulphur dzoxzde at a

temperature ofL110°c-1409C_for 25-40 mlnutes on

| soybeans.whichihad-been soaked fnaabout 2,1/2 tlmes their

weight of water resulting inra final'mOisture content-of 4

1/2%). Other methods-use'live steam in. contact with whole
25-40 mlnutes at 100°c or about 5-10 mlnutes at an
elevated steam pressure and a temperature well in excess of

1oo°c but typically" 120°c 13o°c. ~have observed

flavour which lzmlts their use to very low parcentages of

‘use:in. a food product.

In the preparation of many'foods 1t is des1rable to
_add extra protein of hlgh qual;ty. Many of such foods
contain fats or oils._ Full fat soy flour normally contazns
about 40% of protexn and about 18-20% soy. bean oxl._ $oy
bean o0il is of hxgh quality and 1nc1udes a hlqh proportxon

of unsaturated fatty aczds ‘a characteristic wh1ch is

 results. in sllghtly 1mproved ed;ble propertles. (Tussaud in i.)




-7§2Lréaggdaggggfthfcogseq“edce'jF Mpuld-be highly desirable if soy f1ours
thbTéﬁfdf'off-flévgarz ?gféfpgddfilgﬁg pf?ﬁortioﬂ-mkthout encoj f%rfng.the'

: : : wit hout t ' 9di na .
_?nggenentary flavouring substances for the purposg,gscﬁ;:Lf% fr gddi ng
'ﬁéonprrgzé 322 g?ggntlﬁn(r?sides in a method of processing soyg'

SRS =S s of (a) treating dehulled soybea W i S
.?éﬁggﬁg;ugggegrgL?Fspherc Fressure,'ihe'sbybeang be?ﬁg(ﬁélgﬂgP 1ve steam
~tenperatures from[err] to [err] for 2 1/2 to 20 i - of e ive
st e . . : m nut es; Eh iy
B R AR e M A i ot water  under
sufficie S of atnospheric pressure for asti - | : _
curtclent o, aYaL et peacenaci e if 1R ST 10 "oy ean
not. devel op geé ut shor? enough such that beany or bitter'flavorsydo "
step (a) tOSPPg??Shd?Eiﬁfika §22nfgnp{655iﬂg the beans as they exit- from
CChe ! _ tye: r i :
LA et P R LIS e

further resi i ; _ _ .
further resides 10,2 0 g1, ES 08y soMoangsaseicadcomaERsE e
- at.nospheric p o e e o WERIES eam or hot. wat er. undey -
[err] pt o[ enfiiftfsqu.;{_géqéghgqggéggﬁnéhgeg?Qbﬂehdo&t ofEmfdraourss redRfiT < from
to flatten them and form B*2b"i futeS; thereafter conpressing the soybeans
soybeans whi%@ %?4d“}ﬁBOYﬁéQ%ggﬁéé%ﬁsgggf?ighg@mﬁﬁiﬁﬁﬂﬂ%&? ghout " the
s o _ ; subjecting the [fl
o goaacchar f HBEOE LB, PamK e e e pasmenat R0 1 on of
\ éréfrom and thereafter reducing-said flattened soybeans

. FO_  fPour, gg?&cgioﬂﬁitﬁlavquts.

The invention resides in a method of processing =

. soybeans which comprises the steps of _
'(é) treating dehulled soybeans'jl) with _ _
water under atmospheric pressure, the soybeans being held'at

tures from-85° to IDOQC.ﬁx:Z 1/z-to 20 minutes; OrI

tempera
(2) with live steam under pressure in excess of a:mospheric:

water under steam pressure in excess of .
for a time period sufficient tO avoid-
rs. developing in-the'soybean-product
h.that-beany-cr-bitterlflavors-

live steam-or

preséure or hot
atmospheric pressure,

green, painty or raw. £lavo

- -on étorage but short enough suc
(B B do’ not develop in said product;
' (b) compressing the beans. as
- flatten them and form a plurality of
throughout the beans while allowing t

they exit from step (a) to
cracks or fissures
he beans to cool.

.

d The jnvention further resides in a method of processing soybeans
which‘pomprises'theasteps of treating dehulled soybeans with 1ive
steam or hot water under atmospheric pressure, the soybeans being held
at temperatures ranging from 85° to 100°C for. 2 1/2 to 20 minutes;
thereafter compressing the soybeans to flatten them and form a

~ plurality of cracks or fissures throughout the soybeans while allowing
the beans to cool; subjecting the flattened soybeans to extraction by
water to remove a substantial proportion of oligosaccharides _
therefrom; and thereafter reducing said flattened soybeans to a flour,

meal or grits.



©reduc

" necess

-'-.-_Z-_,The |nvent|on still further resides in a nethod of processr ng soybeans =
: ~conprises treating dehul | ed soybeans wit h I-ive steam under- pressur»e\/j'-
¢ . of atnospheric pressure or hot water under steam pressure i &
gﬂ at nospheric pressure ~said treatment being' continued for such ‘a
) eriod as to avoid green,: painty or-raw fl avours devel oping in.-.the
__"'-3soybean product.on storage salfd-treat ment being short. enough that beany or.

. .bitter flavours do not develop'in sai.d soybean product; thereafter R
corrpressr ng the soybeans to flatten themand forma plurality of cracks or

- fi.ssures The dovéntionssiid 1sfyrthensrestidés: inl & meitingd o epriveassinigo cool ; '

- sub f b t ,
SUPLEEHeRR: nith SORE-RACOERY KO BHATRN, KOs IR AR LRIBRC Y
r edudnegy B%ﬁi?"l’# E L em%of/@éuﬁsmema Rressire ﬁeahotovatgru underThe i nvention

2l sostam gesmsirs Rk mvesscop aiaognertt greskirey e vkdsieneamiignoe v 1 (e

. by rﬁ?ﬁ% ﬂgé?%flﬂ?he%vmfﬁmr"gh%sgf’ ﬁﬁar@ﬁﬂerﬂa’"ﬂrﬁe F&¥sons for thlrrg Lo
are. ﬂmut‘sreieuemlnng o thecsdybears preducicon istarage,asalid teedtment are softer. -f' -
oSGy SRl SRR By Bhn ok Wik ARy BRI 0 0y w0

| nor e econom cal and to carry out-a
 subsEaideReYheap; P@d&lﬁ@p t‘mféerm@pm&iequtheegthmertm frattenans have been

S0 res&apaﬁdlmrﬁlazewmttbeabeaaasabe £REUUA RFOBhbEE satganing it may be

Y

soy ean while a1?owi ng the beans to caol; sub:recu ng flattened _
soybeans to extraction by water to’ remove a- substantia‘! proportion of . N
| oligosaccharides therefrom; and thereafter reducing said flattened o
soybeans to a flour, meal or grits.._

The J.nvent:.on also res:'.des J.n PSM{'processed soy matenal)

produced 1n accordance mth the mentloned orocess
-

o - The beans areLreduced in size ‘or examcle by rollxng as
they ex;t from the steam treatment.-_The reasons for this -
are that the cooling of the beans is facilitated and the beans
are softer when they are steaming hot so that less energy is
.heededrfor:Size-reductionepuAdditionally;cit:iS'more-economical
- and. guicker to-csrry~outna-subsequent;drying step (where this
is required) after the beans have been  so reduced ‘in size. - \J'

If the neans are dehydrated after steam:.ng it may be _
’ necessary to — '_ i - - Y




further pul veri se the mat er i al after dehydratlon dependi ng. on the physi cal
fornxamd the:ultimate use of the material. This further pul verising..
operatlon is very sinple to carry out and because the beans have T dy
been partly pul verised inmrediately after steaning only |ow energy .
consunptlon I's involved-in further .pul verising operations. A furt\her/
advantage .is that. |ess heat is generated guring grinding because-the beans
have- already ‘been part!ly pulverised. For. certain applications or for
certain market areas it may be desirable to remove a substantial proportion
of: the ollgosaccharldes from-soy beans, especi al |l y. stachyose and raffinose.

h b I h f he.
o EEET on $f5Tier mﬁ;ﬁqaﬁs@ R e e b et P BT REREI By S%g%réémeen
R G R R L s SR TR R R
The {1 att eneduljeans, miidee pﬁ]ﬁl%ripfn p0FactOh oL el ﬂsnﬁéteaceaps

action of water, preferabl erco ating ac e. extraction:

may be ei t hergyen aazdoaieeadwlﬁae qsemgfﬁseblnt@aaycs@éﬁnﬁeyﬁwper ati-on for
exanpl e by counter current extraction. The use of a basket centrifuge or a

cont i nuous - C ilive tiGed LnmeiWsdlErdftenadeeatindecdnly Uovi agergBecause
t ke beans have been reduced in t hi ckness and have a sintered structure

i nduced |r1tiuynsnnpmamseduenhmworﬁedkﬁmrﬁmrthktipglupeiaih@nqpehatiohable
oli gosaccharides are readily eluted. The flattened beans remain intact.
The fl attened and?® EurithareRAAMAIL Myﬂﬁ’énl%%sfb??hésp%?OEFP§6€ and/ or

dehydrat ed as, descri bed,_.or g'be used dlrectlx i gregaratlon of -
‘ot her food during grinding beécause the beans have ready been partly N

pulverised.

' For certain applications or for certain market areas
it may be desirable to remové-a;subsﬁantial'ProportiQU_cf
the oligosacchafides-from-soy beans, especially stachyose
and'raffinose.-=ThiS;dperation-may be easily_incorpo:a:ed
into the process after the compression step. in which the beans are
compressed by passing  them between smooth rollers in a roTler mill set
at a gap of 0.6 - 1.0 mm.. The beans will exit from the m111 in a we11-=

_ o flattened but in otherwise intact form. : o
o The. flattened beans while still hot may be subJected to the

extracting action of water, preferably hot, as hy percolating action,

the extract1on may be either on a batch basis, or preferably in a

_ continuous operation for example by counter current extraction. The

e - 3  _ use of a basket centrifuge or a continuous centrifuge is a convenient.

' ' - final step before.dnying, Because the beans have been reduced in

»



(prod Vhen proce55|ng of PSM S carrled out at 100C, a treatnent tinme |
-;fﬂof 7-12. n1nutes is preferred for many appllcatlons However, where -...

- abl e further: heating.may be-involved inthe nanufacture of the=
ood product. in which PSM is a significant conponent, a. perlod of
at [err] steamof 2 1/2 - 5 ninutes is preferred. This is. .

\/‘

(

:one beany or bitter flavours if t'he food product in  which the PSMis a-
:onponent is held at an el evated tenperature for an. excessive peri.od of
stime. "Wth regard to use of steam under pressure, exanpl es show that to.
'Tachleve an equal degree of bl andness in the PSMas is achieved at 2 1/2 -
20 mhigknessaand have | simkergdrstrdctire inducedein them @asnedrdequdrice shor t ened:

.-':'.'Th f 2
(1035 ﬁm{:\yﬂé‘"fx@“%ns%é SSUNEAGibelcchar desZarl MhgRyal [er1]
..10006 8d tT & fTdat

|10 caixtyacted soybeansimay! thedeber furtiser Ipelven&eaiw*nahhromewjdﬂaeaa dsfeatnent in

oo BRIl AL Lt RO e drebactlioh dF RhEX'B0e o Dot

"..The tRroduetsat: wil'l need to be |ong enough.to avoid green, -painty or raw

< flavours devel oping in the PSMon storage,- but short enough so that beany

-f}OF bitterwhen processing of PSM is carried out at 100°C, a . .

E treatment txme of 7-12 m;nutes 1s preferred for many - ) ': .
applica.xons- However, where conszaerable further hea;;ng
may be involved in the_manuﬁachure of the ultimate food

"it_prodbcf in"whicthSMweelaLSignificent'compdnent. a period
of treatment at 100°C-is steam of 2 1/2 - 5 minutes is

_'preferred}' This'is.becauée-there'existsfthe potential iog.;

- contained ﬁSM'to aeéelop to a degreefsomegbeany{or_bitter-

lavours if He food :rodu—t in ‘which the PSM is a. .

"comnonnnu is held at: an. elevat tempere;e;e for an

excessive period of time.

With regard tb-uSe'df stean under pressure, exam ples U

‘'show that. to achleve an. equal degree o; blencness in 'ne )
. PSM as'is achieved: at- 2.1/2: -20. nunutes.at IOCQC, the:

period. of treat cmen -s consxcerably snortenad .- Thus

0

£'d=h lled'snlzt-soyoaans.:or 4-2ﬁl/’"ﬁinu:es at

creasment

1359C (103 x 10° N/m2 (15 psi) gauqe} is ‘about eau.walent to 20 minutes
t 10e°cC.

it will
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5 ps t alent to m nutes at :;
%“:555?@38 {ﬂtéﬁﬂer E?eﬁggﬁ\é‘edl andyi || be negcessary '

A here exists the potential for contained PSMto develop to a degree: o

o



fllaweurs do not ‘develop in the PSM It w | be apparent to persons skilled
im tQe usé of pressure steamtreatments that a wide range of tenperatures
may. be achi eved according to the pressure of steamused. A per, 2
reasonable skill wll be able to establish by prelinminary test
t he experience recorded herein;, a tenperature (pressure)/time c I nation
whi ch i's .appropriate for the available_pgqpessing facilities ‘and which will
produce ‘a sujtably bl and-flavoured PSM. When particul ate split soybeans are .
‘treatéed at increasingly el evated tenperatures, the tenperature differential
betvween the surface and the center of a bean becones greater.- This |eads

to an increasing degree of overheating of the surf ace by the time the.
center is produsatdondefuheatytreasment igr ddve steapappepr Al RRsGisular
Thus, use of tenperatures for processing_in excess of abqut 1200C results
rn-prOducts.mﬁFEﬁ?PEﬁd(PpebeaFeésPBF&&&PléﬁeﬁeFRSEéﬁ“FﬁelﬂuﬁﬁFFGE 8f the

heat treat educed, b he, ace of t . has .b -
o ocesecs 1o IAUPChERHGER W REET YRR R BN Ra R A RS R R BT,
cording t i t jng ' 1y hays 3.0 - of about 40-42%
nccording 12 pBSalakeTL ol BEUSLALLY Ui ReBACLE! Bec3EhEniadlofoqy! 40-42"
e bduceq’r opr SUSACOPRAR; paInby, bBCrAl B1AT0n2S) BEOMR0pLARC 1R RN
protein. . Theohowt6S§epf bREOSBEEENEN0aGKDEBNENEE! BeBRY 60UBLEEew th its

extrenme bl andness of'"

. U - flavours do not develop in the DPSM.

It ﬁill.bé éppéieht to peréons_skilléd in the use of ..
: pressurngteam'tfeétments that afwidé~ranqe of temperatures:
may béféchieQed accbrding-to the”presSuté of steam used.‘ A
. person of reasonable skill will be able to establish by
preliminary tests baséd on the experience recorded:herein. '
' a temperature (?réésﬁfej/iime'combinétioh'wﬁich is.
| appfbp:iate-for'the available;processing facilities and =
whiéh will éroducéja-suitably“blénd-flavoufed éSM. 
| When-particuléte-sélit soybéansxare“éreated-at
incféasingly elevated”tehperatures,7the.témperature* 
differential between ﬁhe surface and the center of a bean .
beéomes gréater. ‘This 1eads to an inc:eésing degree of
ove:héatingvof ﬁbé.sutface-by-the time the centef-is
proceseed édéqué&ély5€o avoid ?grééh"_or"painty'i o
flavours.  fbu§; use of ﬁéﬁperatures-fo: procéssihg"in~
excess of'abéut 120°é reSulﬁé ib'producté which tend to
be less"bland; éven though the”duratiéﬁ of the heat
treatment is reduced, because the'éurfaée'of the beans has

been.ptoceséed to the-"beahy" or "bitter" stage.



Flavour, makes it -a very'suitable i ngredi ent for use in many

- fat-containing foods in which other comrercially available full fat soy:... 7

“flour or other types of soy flours are unsuitablé because of the re5|duat

.beany #ayvour of the latter.. The follow ng exanpl es illustrate the R
- Enven [I\@}\ Exanple 1 Soybeans used were of sound quallty, wel | cl eaned and
- free’ ny ext raneous weed seeds ~ar d'other material-s.  In carrying out e
- the. de l i ng operation the.- follomnng steps were follomed A). the beans-.ff-f

“wer e flrst heated in a streamof hot dry air at a tenperature [err] .for.5- 8
- intnutes or until the hulls becone a little | oosened fromthe cotyledons -
Cktis onlymmaryrddw&ed hecdioitd Sndiceis: E196 Olfvé POEemegehrheyext ent that

e}jthe entire hull can be easily renoved by. rubbing in the pal mof" the hand.
'B) thes warpnoteinozonitent dfamsowt mmsedamrsug& acbnténtigogmchine | n

_which the beans are abrai ded against- 10 . thensel ves and al so agai nst an_
" abr asiaRowy FAMEL ke rreprred cfrom mlh&hsz dépemdingpeen f ound

“that a abra5|ve che ugltener js.very suitable for this pur pose.. “Machi nes
- manuf Uk L ENPHRTIFHT, S Reans. T8 ESMakhws in part i cular

.:;:I:::-rorrgglrtpzfrﬂdz"tcr?ga"t b%%%ug%sﬁﬁ?éﬁe%%%ﬁé‘?%d#mj ek Stfrga’tanl cal d.arr'age_-- _' N
_._:':_'be| ng f%@e até) Jéfl. (‘aoé %&CPJS*? . ,SWe af°§0é°a§€héggproéggé<{g - o -
o ' soybeans into PSM coupled-with its extreme blandness of -
flavour, makes it a. very suztable lngredzent for use in = .: -!J
many fat-containing. foods in wh1ch other commercxally : |
avazlable full fat soy- flour or other types of soy flours
are unsultable because of ‘the reszdual beany flavour of tne.
latter.. _ |
The: followzng examples lllustrate the 1nventlon.
- Examble 1 | |
Soybeans used were. of sound quallty;'well cleaned and free
from extraneous weed seeds and other materlals. 'In'
'.carrylng out the dehulllng operatlon the followlng steps
- were followed: = _ |
A) the beans were flrst heated in a stream of hot dry a1r - ._“aﬁ
at a. temperature 9a°c for 5-8 mznutes, or untll the hulls
become a-little. loosened from the cotyledons.i It 1s only
necessary that the hulls have become loosened to the extent
 that the entire hull can be_easily removed by rubblng in
- the palm of the hand..t_ |

B) the warm surface-drled beans are passed through a

hulling machine. in whlch the beans are. abralded agalnst



or breaklng Avoi dance of nechani cal danmage is espeC|aIIy |nportant I f the
hulkgd soybeans are to be st ored fronlsone period of time. 'prior to further
processi-ng. The reason for this is that when the cell's of the soybeap—>
'cetyledons are physically damaged at this stage,; theienzynes present ™
to.react wth the contalned soybean oil, resulting in devel opnent of.
fl:avours, especially "painty" or- ‘green” Blavours or aromas. C) the
dehul I'ed. soybeans are then separated fromthe hulls as conpl etely as
possi-bl e, using aspiration equi prent. At the sane time the dehulled
-soybeans. nmay be cool ed down, which is especially inportant if the dehulled
naterlal s to be stored for some per.iod of tinme hefore further processing.:

D) the dehthemssby%éaﬁ§dwéﬂ-§°t ﬁaﬁigﬁsj abt 8BTS 1éfecGr3rte|“‘GI“I sk is

r h f h f: th

by “the use toLRRLEegrdnyPUERPaSpShed | ThaRas) bed ei&ﬁ& eing
d bed 11 < th h d .
baten type st BAFAPLED EHFandD éggﬁa?y?%a% ra%%?@%ﬁ? A

eppti ed from yReniabtofh Al E‘Eu?gﬁ _SaeaReCRALI0eaz] 'nadco Lu:% Sgam is

fed into the. soy eans - roug a verti perf tube runni ng al nost -

the full.. venbicdl, bepghh oh bHQtiEzﬁiKQr modél HSPRBY hakedbrepoitaling st eam
a} atnospheric pressure Is passed through the soybeans until the.  beans

reach a tenpegaivaelef fber the ashuldiaat eteby arthdsmimportant what xheby
the observation
ﬁfis;"': "~ hulls are separated thh a minimum of mechanlcal damage
bezng -done to the cotyledons, such as scratchznq, crackzng
- er breakzng.' Avoidance of mechanical damage is especially :
important if the hulled soybeans are to be stored from. some
pefiod'ofltime prior to'further'processinq.'7The-reason:for"
this is that'when.ﬁhe'cells of the soybean cotyledons“are~
-pﬁfsicelly.daﬁaoed at this stage, the enzymes present begin. .
to feactiﬁith the contained soybean oil, resulting in
development ofloff:flavoufs,_especielly "painty™ or “green"
| | flavours or aromas.- o | |
- &«j, C) ﬁhe-dehulled'so?beans are then separated from-the
“ hulls as completely as’ possible, using aspiration
‘equzpment. At the same time the dehullea soybeans may be
.‘f: ::. ' cooled down, whlch is especzally 1mportant if the- dehulled
- | mater;al is to be stored: for some period of time oefore:.:
‘further processing. | | |
. D) 'theodeﬁolled;soybeehs'wefe’€heh subjected*to a’.
contfolled'heatiofeatﬁeﬁt; 'The degree of'heatiog of the
beans is oetermined'to'some e#tent by’the-use“to which the

hltimate PSM will be put. In the'example being described



:f,tﬁafhllve steamis escaping fromthe top of the mass of beans. . The Sfeanf_
~flowis maintained so. that the beans are held at [err] for ten n}nutes -
“Then %?% steamis turned of f and the hot steam ng beans are dropped. fr.om- "553

“the r into an insul ated container: While still very hot the. soybeans
~were Wassed between snooth rollers in a roIIer mll with the-gap betmeen
“roll's set at 0.4 nmm  The soybeanst are flattened.and exit fromthe mll in"
ra fl aked. condltlon the flakes having a plurality .of- cracks and f|ssures .
-throughout The soybeans cool down to sone degree during rolling due to.
l.oss-.of steam from t he beans,. espeC|aIIy as they are flattened by the = - = -

roll. sthEheeh&)mQansbly&leQstV\lerQ pWaded i it ddsyieadkdraft dehydrator
‘usi.ng hot air at an inlet- tenperature of -[err]. The tenperature of the

- f1 akebaitchkgypebeitewniear sp. arBangesk dhat fihekateame vy #iliTed and have a .
- fractured structure they dry very rapidly in.the . - 12 - dehydrator:
~ The. sSYBEaﬁbeaF-@Pdeﬁyér gmpgied from tbesfiokition ate thenemd ofckhmool ed to
'[e y_then be further pulveriséd in a grinder to a. degree

| fFﬁ@ﬁ@%EgsBFFéége f&FquFFﬁéﬂ &§e Lagpilinksy ites soyipeansal ternate nethod . -
lfﬂ?odiﬁﬁéhs RotetBibanperieRated, fubst slbr Lot anhons Hha Lol zon al T
Tyt A P e
.the béﬁéaﬁfathﬂtmospher1c pressure is passed through the A
soyheans until the. beans reach a temperature of lOO°c, as’ o : :EQJU'
indicated by a thermometer -as well as by the observatzon |
that live: steam is escaplng from the top of the mass of
beans. The steam flow:is,ma;ntazned_so.that.the beans are
held at 100°c for tem minutes. Thenﬂthersteam.is turned
off and,the hot. steaming beans areidroppeo:from-the steamer
into an'insulated_container. o N “ o o
| aWhile still very?hot the soybeans;mere passed betmeen~.
smooth rollers 1n a roller m;ll with the gap between rolls
set at 0.4 mm.. The soybeans are flattened and exit from the mlll in a
flaked condition, the flakes having a. plurality of cracks-and =%
fissures  throughout, - The soybeans cool down to someldegree | | t
during. rollzng due to’ loss of steam from the beans,. | |
_especzally as they are- flattened by the rolls.

The soybean flakes were further dr1ed 1n a forced
draft dehydrator using hot air. at-an inlet temperature of |
.90°C., The temperature of the flakes 1s kept below
80°C. Because the flakes are. very thin,. .and have a

fractpred_structure'they dry. very rapldly in the



‘trough through a plurality of orifices. Thus as the split soybeans enter
t he trough through the trap.they are subjected t.o rapid heating by live
sbqan1and are sinultaneously fi-xed by the paddles to ensure uniform, ea}ng
~.and are transported through the steam zone. The speed of rotation/df) the
vhelix-is adj usted so that the residence time of the dehulled and s
:fsoybeans at 1000C is 10 mnutes. . The trek® ed beans exi st fromthis ™"
~conti nuous steanmer directly into the nip of the snooth rolls.of aroller
‘mill.described above, then are further processed by drylng and pulver|3|ng

. as’ descrlbed The pul veri sed PSM produced fron1the‘%aake ybeans
~ had - al nost-. rao ﬁq.!.a’ bepry gpitienrs awe 4 $° 1A avour ch coul d
be detected s ’a ple asant slightly sweet,

s Likged | my@ur. The
PSM was conyl &i Slyrd asdntent naadycoRbey 6‘1’ :f)é ‘fe‘}/t v%ur aild V\gs al so
Iacklng in painty or green flavour.

' a FEQM d - soybeans
Wer e treat edeiem be fexdlgl pulivesiesdin tanéf' i”tdﬁg tﬁEﬁ c}’g)gge%y bad

ration step was
onltted The cool ed fl aked so beans

! g8Asand: packaged for further.
use 't hen useauatabbquf9§df“Fﬁ ﬁeuﬁ?e%gﬁi%%%g of various food products, for

exanpl'e for inclusionsin hi r b gddggugmad andt ephdteBPY. the -
cool ed- f| aked soyBRaf® ﬁéFErggﬁg ﬁ%?gg?l§ﬁas- an ingredieéent in high protein

bi'scuits (cookies) hayi e faeled thirongh: a kraphilst®ade t he
ﬁlakes wer e QSédslﬂrﬁhgeﬁaﬁﬁféc?&%g%bp bi scuits on the

ed
contxnuous steamer. This consists of a well insulat

EA .-' horlzontal trough in whxch ts turning a helix and paddles,
: . the speed of which can be varied by an- appropriate speed |
controller. Potable steam is znjected xnto.the base{of_tbe,
trough.through a plurality of orzfzces. Thus .as thersplit
soybeansﬁenter the trough throuqh.the trap. they are -
subjected. to-rapid:heatind_by live steam-and-are
: simultaneously mixed@ by the paddles to ensure uniform "
heaing andsarentransported through the steam zone. - The
speed of rotaticn of the helix is adjusted so that the.
residence. time of the dehulled and split soybeans at :;
100°C is 10 minutes. The treated beans exist from this
¢ : continuous'steamer-directly into_the.nxp;of the smooth |
B rolls of a roller mill described above, then are furtherr.i
processed by dryzng and pulverlszng as descrzbed. .”
The pulverised PSM produced from the flaked drled.
.soybeans had almost no flavour, being qu;te bland._aThe.,
minimal.flavour which could be detected is a pleasant
;, : slightly sweet, buttery. egg-like flavour. The PSM.was_
completely lacking_inaany beany or bitter flavour, and was

also lacking in painty OrF green flavour.



“fday.qf“" ir manufacture, or held—Overnight in a cool -room Exanple | I
' [ I oybeans were processed as in exanple | except that the tlnexof
[err] was varied to cover a range of periods of tine, as ="~

- 'shownm fIn each case the dried soya £l akes were reduced to a fine: meal
~‘using a | aboratory grinder. The resultant soy flours were conpared for
- flav@sempde Fdpear ance. Tine of stean1ng K - Col our of ' T
- .Fl avour/-aroma at 100C - flour of soy rour 2

.12 n1nut@?hUIlEdI§%%Re§?$aVFEBIGﬁ?ate bPEnd "5 eFeAmles 1 except light .~ -
.straM/c I o , 7.m nutes ht, st I Wy bIand'iO_ :
i nut® % Tre f""ﬁq‘f gjﬂq"%??%w’ﬁ?)l 3EPP "BFaﬂﬁ”‘% et nu{rgg &3 9’ light straw
- col 0% dbls%%efﬁ €Serozen and a~ka§t=£aawo€—ogquehe: u@grost. bl and" and
;accepta e as ‘a produc 38 m nut es - Ker straM/coIour .

SI'i gRhlaly Q%@Qng)ﬁgéqﬁé ~mgﬁrkh§t??$b§959E6n of various fob@any - 14 -

. It is apparent from ove results that wth increasing tine of steamng = -
- at [ eriakuc¥s,! mﬂereﬁémabeai- 2RcluBibAB  LRCheghS pdekinObdelaa in flavour -

- . of and appearance of the soy flour whenh tasted in the powdered form _
 -EXANEbEgH%\Demﬂﬂemh&nunﬁplthesagobednﬁlabeé pcgpaaaé serienused o v
o dxrectly as- an 1ngred1ent in: hzgh ptote1n~bzscu1ts ’ '
(cookies) wzthout having to be held frozen. In thxs case
the-flakes:wéfe ﬁsed{ihzthe'manuﬁagtu:g QE_blsqq;gslop tpg'. '- \j 
day of their manﬁfacture,50:;held ovgrn;gh;_in a gogl?rbom, _ | |

Example IIT

- Dehulled soybeans we;e processed as in example I @
_excep“ that the " t;me of steamlng at. 100°¢C: ‘was varied to
cover a range of perxgds-off;;me, as_shown.”.ln each case
the dried soya flakes were. redhced to:a finﬂ ‘meal using ﬁ
laboratory grinder. The result ant soy ‘1ours ware con:arad

ror flavour anéd appearance.

Time of steaming . Colour of = | Flavour/aroma

at_lOQ°C  ' | soy_flour . of soy flour - \_}_
2 1/2 minates ~  light straw colour - bland o . . S a
S minutes: . light straw colour = bland _ . _'

7 minvtes light straw cclour- bland - - :
lO'mingpesa'r ~ light straw colour  bland ' -
15 minutes '::'light straw colour = bland’

'20 minutes - o _'.' straw colour_'i élmost_b;andand_

accestasie as &
. bland product

30 minutes - darker straw colour ~ slightly beany
4C minuces ~ dark straw colour. beany



o Bk .

exagple (A B, € and were then subjected to a controlled heat treatnent
in heated-water instead of.in-l1ive steam The dehul | ed soybeans were-added
to a_ ‘excess of water held at the tenperatures and for the times s iir
‘the-results hereunder. The tinmes of exposure were neasured fromt
at .whi ¢h the tenperature of the water returned to the stated. t emper
after addition of the. dry dehulled beamsl#4 After conpl.etion:of - each
noninated heat treatment, the beans were renoved fromthe water, quickly .
dr ai'hed and ‘wei ghed, then while.still hot, rolled into flakes, dried and
puIverlsed as described in exanple |I. The foIIomAng observations wer e nade ..

Lo compare the var Lous.! LSBLPERL St R BnsOhoouk cabldls GHRRUL i o0V,

FI'avour/ aroma of t our.

wat er treatnfgéﬁ%ggELE tigd 3¥n§t§Fm135'thf§b°é“Sor longerBE%Qq err]

15 mns Light straw
- Very S'|9ht|Yabéﬂhfh@VﬂEﬁu£€§rkhetgoz§1EéterloraEhGHt1&tfiﬂw0ur of and and
[err] = 15 mns Li ght straw : Very slightly raw flavour [err]
20.mAs = - bppkarahcewof the soyAfdosr hendtpstell in 2Benpowdered Li ght
straw . Raw, green and painty - 15 - It is apparent fromthe

above resul tsEohmt whereas it is possible to produce a bland tasting soy
flour or neal bXM : - : '
o o EXAMPLE IV

Dehulled and split soy beans were prepared as in
example I (A,B,C) and were-ihen-subjected-to a controlled
heat treatment in heated water instead of in live steam.

The dehulled soybeans were added to an excess of water
held at the teméeratﬁres and'fo:.the'times=shown intthe'
rasults hereuhder; The - tzmes of exposure were measured
from the time at which the temperature of the water T
returned to the stated temperature afterﬂaddit;en of the.
dry*deholled beans.

_ After coﬁpletion of eech nominated heatttfeatment, the
nngf - _beans were removed from the water, quicklyidraioed and
| weighed, then, while still obf,trOlled into flakes, dried - .
and pulverised aS“described in-example I. The following
observations were made to compare the various treatments:
Temp. of Duration Colour of soy . - . Flavour/aroma of .

treatmbnt of flour soy flour
in water treatment T L T

950C- 20 mins -  Light straw " Bland

950C. © 15 mins " Light straw- -~ . Bland
850C 10 mins Light straw Very sllqhtly
T : : : . raw flavour -
90°c 20 mins Light straw ~ Bland N
90°C . 15 mins Light straw Very slightly raw
: ) - _ flavour :
850¢C 20 mins Light straw Almost bland .

-800C 20 mins - Light straw Raw, green and painty



jsubjectlng t he soybeans to heating f or up to 20 mnutes in mater at [err],
~..the flagbyy quality of the resultant product is unacceptable 1 f..the. .. .-
- tenperat in water is at [err] for 20 minutes. 'In-an- Mtemwienmhoia&r
ot ed and split soybeans were fed continuously and at a controlled

S rate, .- ‘'0.a continuous rotary water-blancher in which the water vas. -
-efnalntalned at [err]. The speed of rotation of the screw section of- the
“water blancher was control |l ed se ®hat the beans were at [err] for a“total
-of 15 m nutes bef or e belng lifted fromthe hot water by the enptying .
i device on the blancher. " The beans so treated passed across a dewatering .

. screen, then fed while still. very hot to a roller mll and were further

“ processed as in exanple | to produce a dried and’ pulverlsed meal . The

- resul tantItpricsiappaeeint Erght ther aoveoresultandhatcon@retsdd i $land fl avour
if _and aroma. Ccnparative, Exanple | :Dehull ed soybeans were processed as in

- exark POSHRIGHITR RECIIRLAdPIANEeFAGtIPGaRRY SLournospmealc By essure at
__[errJ t he, bea%were st eanmed ‘under, pressure at. [Derr] for periods of.

1/2 ‘Sb i il FNPeans $Rebearisgi ﬁ@foHQeFPatz bfd-nNEes retie: - 16 -
T Pres Col our | avoy r/aroma St eani ng at e
120(3'(? led a‘F%J{JCPt the £lavolr q“5}1§}6/y°1£i GUP Fesyiraptytes . straw -

.iCOl #FO&UCE. is unacc%.ﬁ%ig PfaQXe tg;ﬂgg ggure in waqéerrk J.SStr%W COl our

bea
80°C for 20 minutes. -

In annalternate'method{"theidehui;ed;end.spli:'_ . : | e.'QQJ
soybeane-were“fed coﬁtinuously apd-atfe-eentrolled rate,e. | -
inte a~continuous_rotary“we;er;blan:her}ih whieh the water
was maintained at 95°C. -The speed-of;ro;ation of ﬁhe'
screw section of the water blancher was gontzolled'so tha;.
the~beans were at 959C5f0t:a-tota1-of}lssminutes beforee.

'_bean lifted from the hot water by the emptying devzce on
_the blancher. The beans so treated passed acress-a |
'dewatering'screen,.then fed while still very hot to a
roller mill: and were fnrther.ptocesSed“asnin;example'I'to
_prqduce a dried'aﬁd-pulverised meal.  The result ant proau~t_
had a-light-straw:colour_and,a'completely-bland flavour and:. 2
aroma. o | |

. Ccmnarative Exanole

Dehulled soybeans were urocessed as in examnle 1
,except that xnstead of bezng steamed at'atmospber1C“
Pressure at 100°c, .the beans. were steamed under pressure'

at 12¢9C for se'zods of. 2 1/2, 5, 10 and 20 minutes. The

following observations were made:



10 pi-nutes : i ght brown - : ' nore beany 20 m nutes
mediyym brovin ' . very-beany It is apparent when soybeans are.
treated -at a tenperature of [err], as conpared to exanple 3.[err] 2 1]
ni-nut es. exposure at 120 C.is apprOX|nater equi val ent to.20-30 m nutes
100- C as far as developnent of the beany flavour is concerned. Al on i
i ncrease in beany flavour, there is also a pr onounced darkenlng of the soy
flour. Exanpl e .V Dehul | ed spliit- soybeanstéere steaned.in batches as

described in Exanple |, except that the beans were held at 1000C for qU|te_-

short- peri ods, ranglng from 30 seconds to 2 1/2 minutes, with an unheated

trol treatpent. Jhe heat-treated b ked, d th
ul veri sed Z e 0 DERESS4TE unhoat CUOLORETOF DRE of rpl DBLPOB/PEERS N the
t at fl h t t S

raw state. $ $%%£§ Qt”f£5@@ Rgpg€%§P avour characterg ggy Eiouﬁlévour.

treat ITEI’It S as t reat ment - nunber

of soy flour of minutes at [err] : (tasted 30 days. after  (steam
heat ed). proTeESSi Nngyr—O TS VETY .
raw; green; pai nty flavour 0.5 -mins R Raw, .  green, .painty . -
f1avour 1.0 mns Raw, green, painty flavour 1. 5 m ns
Less ramgreenpalﬁnymih@u@yr 2. Osttae colour - SkLgghtiyaveahiyavour’
25 mns = .. _Bland flavour . ' _
' 5 minutes dark straw colour beany"
L 10 minutes light brown more beany
S 20 minutes medium brown '~ very beany

It is apparent when soybeans are treated at a -
temperature of 120°C, as compared to example 3 (100°C)
2 1/2 minutes expcaﬁre-at 120°C is approximately
equivalent to 26-30;minutes at 100°C as far as
develcphent:cf'the.beany £lavour is concerned. ‘Along with
increase in'beany flavour, there is-aieO'a-ptcnoched”
darkening'of'the'soy'flcur. |
Example V .
c(,f--l' . Dehulled spllt soybeans were steamed in batches as
| described in Example I, except that the beans were beld at
100°C for quite short periods, rangzng from 30 seconds to .
55. B | 2 1/2 ﬁinutes, with ahlunheated"control treatment. The -
| | heat-t;eated.beans'wefe flaked)'dried_and'furthet
 pulverised as described. The'uﬁhea;ed control waéfsimply
Pulverise&}in.the raw state. There was a marked range of "

flavour characters-in theﬁﬁreatmepts-asifollows:



- It is apparent fromthis test that, under the above condltlons of stean1ng

.. of dehulled split soybeans, 2-2 1/2 m nut es at [err].is the thresholds .
% [ yahge for preventing the developnent of 'green, painty or raw s
~flavours~in soy flour. EXAMPLE VI. Debul | ed soybeans were processed as in

- “exanpl e V[err] ‘except. that instead of- being processed. in st eam under.

- .pressure-in. excess of atnnspheq*c pressure at a tenperature of .120C, -the . .
-beans were processed at higher.’ fenperatures. To achieve this on a batch -
basis, it was. necessary to use a smal |- pressure vessel with a quick

release lid. - 18- Tenp.- i ~ Duration: Colour of soy- . -Flavour/aroma
- of step@t treatfient - numbéﬂcnu " Flavour &P)sdy illownder - treatment
- pressure. 1300C 0.5 mn. - st raw. " slightly raw flavour
1.0 mof minutelsr ak 100°C bl and (t&s#ed.30 daymrdEsdr aw
“ reasonably bland 2.0 nin. dark straw slightly beany 2.5 mn..
- fawn (steam heateddeany [err] . 0. PoAqessing) straw : bl and 1
.0 mn.  straw _ : bland“1.5 min. . ‘dark straw : sllghtly
flbeany Gk e e e A0 et ol DT OWN _
~_beany . _ .
.0 mins: _ - Very raw,green,paznty flavour S ,jf;
8.5 mins . '. Raw, green, painty flavour o
1.0 mins.. - - . Raw, green, painty flavour o B o
1.5.mins L . _ d Less raw,green,palnty flavour
;2;0 mins . . _Slxght "raw" flavour
2.5 mins . - . Bland flavour

_ It is apnarent from this test that, under the abov°
conditions-of steamzng of dehulled splzt soybeans, 2-2 1/2 |
‘minutes at 100°C is the threshold minimum range gfor
‘preventing the development of green, paznty or raw flavours

in soy flour.

 EXAMPLE VI. - B
| ‘Dehulled soybeans were processed as in example V&
'-exceptfthat‘instead“oﬁ*being?processeduin%steam'under~ I s

pressure-in. .excess. Of atmospher:.c pressure at a. temoerature

B

- of. 120°c, the- beans were processed at hzgher
.temperatures.;;Toaachzevepghrs'on a batch basis, it was
necessary to use a small pressure_vessel_with a quick

‘release lid.



It s apparent frontthese results t hat mnth treatnment in steam at o
i nGfeasing tenperatures tine-required to elimnate the green, raw or N
pai nfy flavour is reduced. Likew se the time required to jnduce a bean \
ftavour-is reduced. It will be realised that a degree.of delay is inva éﬁf
i n reducing .the._pressure after each steamtreatnent so the . beans can
renoved fromthe vessel, and -a simlar_dglay is involved in each treatnment.
|t. was observed that the f 1 avour quallty of a soy flour produced in steam
at [err] and described as bl and is of superior flavour as conpared to the
bl and treatments produced at higher tenmperatures. It is believed that this -
may- be because the:surface of an individual soybean reaches a higher '
t enperat ure Weem.t i@at ed Daratiay 130Gt @rfe She cerBYaVVIr AF3ROTR M
reaches a temsgeaature adefuate to prideant devel oprentsay - Hlawty flavour in
the centre tusdes. At thrgatmeade, the surface tissue may have then - 19
- already deP&esS8& e degree of beany flavour. The final flour may. thus
be. am xtureof _different flavauc quallitl ' :

treatnents c rrloed out at a Jower tenperature. The-for.e; 'n&exarrp s_are
illustrative CGhe i § nﬁl&n only Spf®%t will be: 7 avour
various -tines, tenpera e BLBd pr.e S be sel ranges
discl osed whi ch. wi (I @ il o the r(}ctucétlm of a sagll_l @‘ﬁffg{eéﬁé}guct
_ _ 2.5 min. fawn beany
(. - 13s50C 0.5 min. straw )  bland
N ' . - 1.0 min. - straw : . bland.
1.5 min, dark straw slxghtly beany
> 2.0 min. fawn - . beany
2.5 min. light brown beany

It is apparent from these results that with treatment
in steam at increasing temperatures, time fequired-to:
‘eliminate the green, raw or painty flawvour is . reduced.

- Likewise the time requirea to induce a beany flavour is .
reducad. .__ :

It will be realised that.a*degree_ofidelay_is involved
in reducinq—the-pfessure after each_steam.treatment_sQ the
Seans caa be removed from the vessel, and a similar delay

is involved in each treatment. -

¥ _ " It was observed that the flavour quality of a soy
flour produced in steam at: 100°C and descrlbed as bland :
is of superzor flavour as compared to the bland treatments.
produced at higher ‘temperatures. = It xs_believgdehat":hzse
may-be.because-the surface of an individual.sonean:reaqhes

"-i a higher temperature when"tfeated-at, say 130°C before -
the centre of the bean reaches a temperatuferadequate to
prevent development of a raw flavour in the_centre tissee.

At that stage, the surface tissue may have then



'aj1|q [ ormul ation, in which formany flavour changes becane very

to evaluate the inportance of the invention, ‘the vari ous sanples
ssed beans prepared as referred to hérein were |ncorporatedfrnt0

'f?perceptlble to. the pal ate. The liquid fornulation used was in the nat ure - |

+.of a mlk-1ike beverage. The hulled soybeans variously treated. and at. 4%
“noi sture content (103.g.) were add®d-to 1 litre of water to which had been
~~.added: - 0. 9g sodi um bi carbonate. This was brought to the boil, then .~
“simrered. 10 minutes.. The weight of this was - restored to the |n|t|al

jﬁMElght t hen .t he n1xture was blendedin a liquidizer at full speed. for-

i nut eal rady liéve VoSeddslede§eel obl Badnyegtaable . Oi rhel@isaallt (NadCl) and -
12.5g of sugar, and thé nixture was blended for-a further 1 minute at ful
.speed. fﬂ&urruaathnswuetaemlhbungeoEséﬁfEarantabmaaburthammgaesser The
- "mlks" were chilled overnight, then tasted. 20 - Steam ng. treat-.' -

. H avolko & greagppsxtent than tﬁﬁnﬁﬁﬁétﬂéhtstGaHAFEQ out at"@j k"

};"n1|k"'hu||ed soybeans prepared had been exposed = from product 2
51/ 2 mitReer tem TRkB e avour MIky white -Very [err]

ecentanl T fSkesotos exefe TR HHEVE usk}f%vm%eth vy fer]

f??cemfﬂUé%t1on only and it will be appreclated that various. | ','

L

tlmes, temperatures and pressures may be selected within
the ranges dzsclosed which wxll result in the. productlon of' . "';)
a satlsfactory product. - '

" In order to evaluate the zmportance of the 1nvent10n.
the-varlous.samples«of processedgbeans;prepared as referred
to berein were incorporated into 2 liguid formulationm, in -
which form any flavour changes became very pereeptibleaaouJ

-the'palate._The ligquid formulatioplused“was in the nature .
'qf“a'milk-like beverage;?~rhe huIIedvsoybeans=variously
treated'and’at'4§:moisture7¢ontentf(103.§),were'added to 1
litre of water to which had=beenwaddedgo.99:sodium
“bicarbonate. This.was_brought to the boil, then simmered
10 minutes;. The'weight'offthisxwas~restored to theﬁinitialh i

weight, then-thekmixtu:e-was blended in a liquidizer at.

[ 3]

afull speed for 1 minute. -TO- thxs was added 9g of bland
'vegetable oil, lg salt (NacCl): and 12 Sg of sugar, and the
mixture was blended for a further 1 mznute at full- soeed

 The mixture was then hcmogenzsed,1n a laboratory
homogeniser. The "milks™ were chilled overnight, then

tasted,.



20- nfRs’ Reasonabl y [err]

.o - Very slrghtly Slrghtly . _
beany>note ' dar ker - accéptable 40 mns ° Slight bié%é;
Lrght brown - Unacceptable: [err] : © -~ note . S col our
m.ns Very slight ‘Light brown Reasonably [err] : eany
note -  col our acceptable 5:mns - - Slight beany Light
brown .. Reasonably [err] . » note col our '
'acceptable 10 m ns Qbvi ous beanyzo Br owner o (bj ecti onabl e
[err] . .. . flavour 20 nrns - Strong beany Qui te browned

ijectronable [err] _ ftavour These results show that the flavour
and col our . di fferences.: betmeen the various heat treatnents follow through
into a food pSoeaBingntwmath the{laweugsea cﬁpﬂeucleérly, Bpmmentsf ot her
f.l-avour ant s owe§§a§9nwh ghit i's pBadkBl e to.di sg@id&"a nild degree of beany
flavour in a g $ et eBOYBRANS e §§P93Fﬁé need to do this represents a
serious |inmitad HeFB ?ﬁ8°§8ﬂera rﬂ@rPFQQPFGn of nornal fuII fat soy - -

flours. I :
Ecg L fat® ggxdfkgggnggg 5%59 wgahés |Q ch a may that

pgocessed to pro
t he end- produ ter re? rred

soy terg ¥§ Is free.
or- substantra [y free of 't e nentioned "beany", "bitter"; |nt "raw'
"green” flgvgups, and of Sgsanal 20476027 M ehy! DBLeal { RY be used as
or in food preggegs suitabl e:xfor hunman consunptron I n substa E?%able
proportion so that srgnrfrcant i nprovenent in protein content r eof is.

:acheved 10 mins Bland flavour Mllky white  Very
'1oooc ' u: _ . aceceptable
- 20 mins ' very slightly Slightly Reasonably
l100ecCc ‘' beany note - darker acceptable
40 mins f“811ght beany Liéht“broﬁn ' Unacceptable:
100°C ' note _ .-eolour o
2.5 mins w'very'slight ‘Light brown ° Reasonably
1200Cc beany note -eolour - ‘acceptable
5 mins = 811gbt beany Light brown Reasonably -
1200C i note : colour acceptable -
10 mins obvious beeny Browner Objectionable
1200C - £lavour S S
o .20 mins - Strong beany 7Qui£e browned-Objeétienable'
U 1200C flavour . S :

These resulﬁs Shcw’thae ﬁhe flaéouf asd coiour.
dszerences between the varzous heat treatments follow
thtough Lnto a food product in whlch they are used._"

Qulte cleerly, by use- ‘of other flevourants or
seasonings it is posszble to d;sguzse a mzld degree of
beany flavour in a-prepared food. However, the need to do

.th;s represents a serzous 11mitat1on to the general

utzlzsat;on of normal full fat soy flours.



“xthes PSMis maxim sed for human food use so that there be no pr.obl emswihr:\om '

}.t'h t he preferred enbodi nents of the- |nvent|on t he nutrrtronal .qual [ ty of .

al anti-trypsin factors or other anti -nutrr tional factors.. -In gy SN
nce with the preferred enbodi ments of the invention the- process is
ycal to carry -out and does -net2lrequi re the use of expensive or-

i'sed equi pnent. In the preferred enbodiments of the invention the

',jprocess ‘has a | ow energy requirerent and i s capable of being .operated by
= persons of reasonabl e skill but not requiring.persons having a high degree

;31;] techni fal I rtnerpreeeraed erneamréntsqrfh grlrr]é |1hﬁent'f?ﬁ {/Eédfﬁsr a%dgpbg?lrm m:n}] an:: -
R e inventio
“:condit i BPS® %ﬁﬁﬁfc ?% F&Bﬁ‘é‘:et g"ﬁ M@%P&dﬂf’% I"'Sﬁb %epfms i‘s“’t':#'J fe¥th. a dr5 state.

Wi t hout thatgthed ieodrproduttsr heneaftamrefidreedrtof processedrisoylimatetialof the

Jinventi Zaﬁ r}p.éanogiesﬁglg&m?p sfpégrloql Bfe ﬁ@,ﬂﬁg}‘&{ agegpung used in the

= manuf ac O/ Rpreparation o r-- ess conventional”.-foods whi ch have a

l_ - eady ac‘?:iéi;?%mcepﬂ"ri‘t&'fi 5aw'nest’ %Sa?'!s dvourse apdr9fy suchrBiland s an i nport ant
- consi demtra@ferstlﬁwntmayswfusem alsoowd nVgod MdhcwlshiﬁbieWSI ble to

Co d f | d f h-
oo oRual RS Al AUbE . HRr P, bR TR o0l O spen
. foods wimprovérieot #uphotedoptoatent d¢héreof| isachiavetdave found that the : -
- 'devel oprent W’ifth ﬂie‘a?f‘ef rré&“@nb@diﬂlaﬁts”w thfeI ere r%e%&ir&%r’—ﬂu*a}iﬁi he action -

-_.i-..'._."of t he enz%( ﬁ/ eans ans when- ‘the natural
“ U integr afuad F\(Jé"fuﬂ@ B8N gamaxiphead, fory human fQQd _usgas(q that there BAJIG y .
: __dest roymbtwmsnfrdsmrresiaduamrartdsmmin factors or other anti-nutri tional R

factors. . = - =

In accordance with the preferred embodiments of the invention - _
the - process 1s economical to carry out and does not require the use of
expensive or specialised. equipment.= o .

In the preferred embodiments of the invention the process has a
low energy. requirement and: is capable of being operated by persons of
reasonable skill but not requiring persons having a high degree of -

~ technical training and specialised skills. , :

_ The preferred embodiments of the invention can provide PSM which
when: dried is stable under atmospheric conditions and is able to be-
-stored for Tong periods of time in a:dry state,without significant

- deterioration. .

' The preferred embodiments of the invention can provide PSM which
should be capable of befng used in the manufacture- or preparation of
more-or-l1ess conventiona1'foods'uhichihavefa;ready-acceptancerin-aii" : ¢
or.most parts of-the world. This is: an'important consideration: since' |

it is. often. found: very ‘difficultor jmpossible to- {ntroduce. foods:of "

- special nutritional: quaiity tofpeoples in need.of such nutrition-
uniess the foods are- simiiar to or: identical with the styles of foods
with which such peoples are famiiiar.

_ We have found that the deveiopment of ¥ green » "raw" or painty"
flavours: is caused by the action of. the enzymes. of soybeans on the oil
in the soybeans when the natural integral structure of the soybean is

-



Whereas prior art methods describe the use:-of heat, applied in a variety of

'Ways ~as .a’ means of produci ng ful I .fat- soy flours, surprisingly ave .
fou-mi it vis the very use of heat as previously. described which c{e_@ @\l n

~ fact responsible for the devel opnent of "beany" and "bitter" fl

- Thus we have found that the devel opnment of 2%eany" and "bitter" flavours_

can-be caused as a consequence of subj ecting the soybean material to

ti ne/terrperat ure conditions beyond certain limts. Experi rrents have. shovvn
that developnent of these undesirable flavours is not an "all or nothing"

' ]E)lhenonengn b:Jt éﬂ(}abm{ﬂﬁwmz)y %sﬁr@é@giyleﬁééﬁéﬁ?]é’al't ﬁﬁdd/ét@ﬁr@g O?J ectionable -
avour devel oped i e soybean ria e. tine ratur posur e
i ncreases. Further n@feé‘eaﬁﬁp'ﬁa\'/érﬁlwﬁP%ﬁﬂs‘ime We“%ﬁg% dsaptpﬁﬁ‘f(f‘ﬂr .
_prgduct s whi chvarieltydef waysjbas anmeass pfcmoducmg il 1PN sdyf flbersyroduct is
subj ect - to exc 9 i
flavour can be?ﬁfﬁg‘f%i@lﬁ% ﬁgpeg fgg%iq gﬁcﬁj v?r%t}fsﬁ ?‘uh@g§ atsagrleﬁé%fﬁged as
‘a.-maj-or ingreddesaribed which canrdec ﬁﬁtdﬁsmih’bﬂufpacﬁﬁr evg1ppuentsef was
- bland in. flavousea Waarida st t4S'C FY SV RS that as |l ong as these principles are

“&nder stood, IS p si bl luce arie GC apl e

hi gh protei n foods %Hgia["?n% @'rat g?vr?\iﬂ@"qﬂ We&ﬁ&erent |

‘stor agelife. flavoues cancneAbaBedlas a &"dmseqmdcedobfsuwand:émgslthg soyheans

whi ch conpri seaa{: aft téﬁp)eraﬁfr‘aaééﬂ%ﬁﬂuﬁ%ﬁg g il‘ﬁ]% with live
ra nDs ressure eans beiln él d at

st.eam.or water e
- tgnper atur es fmﬁrﬁmqs haye shown) @rd@eiemr&oofz@ese undesirable flavours

N - 1s not an "all or nothing” phenomenon but that there can be a
" ' progressively increasing objectionable flavour deveIOped in the
soybean material as the time/temperature exposure increases.
Furthermore, we have also found that the same holds true for
products which include a substantial proportion of PSM. If the
product is: subject to excessive time/temperature exposure the
undesirable beany flavour can.be induced in. the prepared product even:
though the PSM used as a major ingredient at the'commencgment of the ;
manufacturing process was bland in flavour. We have discovered, that
as Tong as these principles are understood, it is possible to produce
a wide variety of highly acceptable high protein foods, consisting of
or conta1ning PSM all having excellent storage 1ife.



“mi‘nutes: or (2) with live steam under presSure.in”excess of atmpspheric

'ptessyrs or hot water under steam pressur ' t nospheri ¢ ey /
o= pres u;ﬁg for-a tine period sufficient to avoid green, painty or raw
~ flavoyrs/devel oping in the s@mean prod ml‘ﬂm‘m ﬁt short enough such
-~ that begdny or bitter flavors do not: devmllm uct; (b) ~ - RS
]VConpressrng the beans as they exit. fronrsteb (k) to latten them and’ fornra
«pl uraldrfayusyf - cracks. or fissures throughout the beans while allomnng the.
“beans TO cool. 2. The nmet hod of processing soybeans as clained in claim .~
-y, Whepfi ediR P AN privce sEilee Bidan s atiicar domprifdedireneal . 3. The
~method. as clainmed in claim1 wherein in step 2 said beans are treated at
@tsﬂepséniwes rangi ng from 1000 to [err] for 30 seconds to 20 minutes. 4.

~.The nethod as clained in claim1l wherein in step 2 said: soybeans are

. from85 to err for 2

Tt eat el tﬂtéamg;tmnemcnomms ulildle rw stthe alri ye essrA™® af 103 X [err]
- Nlerr] (15 psi) gauge for 2 1/2 minutes.. 5. The net hod as clarned I n
" cl ai mWRARRAIGeT rﬂ’-‘é‘!%ﬁphle% PIRSSHESy cthe &aykeans tb@ﬂﬁgdi &s ranging .

: : /2 %9 ... The nethod as . -
“clai ne?jtlfr’F ‘2‘%6@%‘?‘2 § e ‘F‘Pal(f%Fe?f%Ey{)elafn% ‘?‘Es:mtr ng from - ) I ¥
: { { t t '
500 prpuhst e sFhh R e e dader BRAPAS A RTEFE T our Lo

or grigs. %se%hT%‘fxg"é %s@ée%?ftﬁé?'@&é Yoeads #@&J@ Wé@éﬁ?&s the steps |

l-of trea |ng eans w ive s eam ofr
in excess of atmospherxc ptessure, for a tlme perlod o R

sufficient to av01d green, palnty or raw flavours \J :
developlng in the soybean product on. stotage but. short
enough such thatubeany or bitter flavors dO-not develop 1n_
said product; - R | o - "_l |
(b) compressing the-beans as they ekit from-Step-(a) to .
'~ flatten them and form a pluralxty of cracks or flssures
.throughout the beans while allowlng the beans to cool
. 2. The method of_ptocesszng soybeans as claimed in claim 1,
wherein the beans are snbseqUently reduced to a £lour meal.
3. The method as claimed in claim 1 wherein in step 2 said o ji;ing
beans are treated at tempetatures ranging from 100° to
1359c;for-30-seconds;te-Zﬂwminutes; | |

E 4. 3 The method asVCIaimed“invclaim“l wherein-in”step'z said -

P

' soybeans a:e treated with 11ve steam or hot water under steam
B .‘pressur-e of" 103 x- 103 N/mz {15.psi) .gauge for 2 1/2 minutes.

5. The method as claimed in claim 1 wherein in step 1.said
:155eens are tfeated at temperatures ranging from 85 to 1006c

for 2. 1/2 te 15 minutes.



mater under atyospheric pressure, the soybeans—bekﬁg—he¥d—at tenpef
rqulng frrom+850 to 1000C, for 2 1/ 7

compf essi ng-t he soybeans..to flatten them a ulu l !I 1‘ B'“Ly
fissures throughout the soybeans Ie al | cool .
subj ecting.the flattened soybeans™t extractlon by wat er t'o renove a
substantial proportion of ol i gosacchari des therefrom and.thereafter

redu0|ng said flattened soybeans to a flour, nmeal or grits. 8. The net hod
- as claingd '”qéﬁ%%értﬂo&"f@éeéﬂaﬁﬁéé sRYELADR efﬁhéeéﬂnakhéeﬂpefaéuéas
-~rang|ng rom to 1000C for 2 1/2 to 15 mnutes. -9.. The nethod as

clai med s5yBe2hd re ¥h2E £hy themesbhptésdingybeaps(bycadehydnpaedtelil e
keepi ng the|r t enper at ure bel ow 800C prior to reducing themto a flour,
nmeal = or. @hile. ké@pxn@hehaerhbdmpérptocesbeQQWS6936apszmnlcn thapskeps

treatlng dehul | ed soybeans wi'th Iive steam under gressure I n excess of
“atmospneef credectngesadidhblavpenedusaEPeangahifpresiane., Heéic8§sgéFts-

atnnspherlc pressure, said treatnent. belng contlg g uch a Elne perlod
as to avérd gTBEnmebﬁPﬁt9foPr?SﬁFFF§9059Y E8BFoBMAG |ﬁ°PﬁEl§8§b§ f product.

o t t t fl

e or a8Eapsoh? LESSLIRY! qRELT e ShLEEURYS oauilﬁ‘h‘*%i?ég?@e#c‘aﬁ%r eseing.
th b t t d | ycal f of

e SoybEaRar| Anbbe! LERoLHRHYIRTpFaEE S Uhl Koyndand BRiRgOhe St el
flatt en6éeﬁpébsea§e50z3ﬁ§aa§t E28mbY'sOVRbeN 0lg0 of Es0BEL B $H LS ant i al

proportlono |'i gosacch-arides therefrom and
RN mlnutes, thereafter compress;ng the soybeans to flatten them
- and form a pluralzty of cracks or flssures throughout the
. soybeans whxle allowing the beans to cool; subjectzng the
e;_flattened soybeans to extract1on by water to remove a
substantial proportion of ollgosaccharldes therefrom; and
thereafter reduc1ng.sa1d flattened soybeans to.a flour, meal or
 grits._ | |
8. The method as claimed in claim 7 wherein said soybeans aree
' held at temperatures ranging from 85° eo_100°c for 2 1/2 to
15 minutes. | | | -
”9;- The method as claimed in claim 7 wherein the extracted
: soybeans are dehydrated while keeping their temperature below
.80°C'prior-to reducing them to a flour, meal or grits.
10, The method of processing soybeans which comprises treating
dehulled soybeans with live steam under pressure in excess of
--atmOSpneric pressure or hot watef under steam pressure in
~excess of’ atmospnerlc pressure,'saxd treatment bexng continued
for such a time period as to aVOLd green, painty or raw flavors
developing in the soybean product on storage, said treatment

being short enough that beany or bitter flavors do not develop



thereafter {EEGETEE‘Eara‘rr~rrened soybeans to a flour nealh.on grrts 11.

- The net hod \fliﬂllm 10 wherein the extracted soybeans are sxil i
. dehy f &t ” '{B"Ejﬁ‘i t enper at ure bel ow 800C prior to reduci ng \,,_r.

~ the 7 rouT ‘meal 12 The method as claimed in claim10 .

7{jmhere n/sai d soybeans are treated with |1 ve steam or hot water under: steam

fﬂpressure of 103 x [err] N [err] (15 psi) .gauge for 2 1/2 mnutes. 13.
Processed soybeans mhenever produced by the nethod as cl ai med |n any

~ :.foregoing claim- . i,
- in said. soybean product, thereafter compre551 g the soybeans to

flatten them and form a pluralzty of cracks 'éifiSSnres

‘throughout sa;d soyoeans while allowzng the beans to cool;

. _|r
--;subjectzng flattened soybeans to extractlon by water tO'temoVe

'-1a substant1al p:oportlon of. ol;gosaccharldes?h and

e

thereafter reducxng saxd flattened soybeans o-a'flour; meaI.o:t:

- . grits.’

-~ 11. ' The method as claimed in claim 10 where n the extracted
. soybeans are dehydtated ﬁhiie“keening'theitiﬁemperatuie beiow'
800C prior to redocing.them'to a flour, meal or grits; |

12. The method as cla;med 1n claim 10 where;n sa;d soybeans

are treated with 11ve steam ‘oL hot water under steam pressure'
of 103 x 10° N/m®- (15 psi) gauge for 2 1/2 minutes.

13. Processed soybeans whenever produced by the method as claimed 1n
- any foregoing claim. ' : : qg

.J\J

by



