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manuf acturing an aseptic coagul ated food present invention
relates to a nmethod of manufacturing an ﬁmﬁ'm M | m ackaged and coagul at ed
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Tofu coagulated by Nigara is a highly appreciated product in Japan. The

extraction of the coagulant is, however, both time-consuming and requires

35 some skill, for which reason it is not considered a suitable coagulant for the
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Products that can be kept up to several weeks at col d storage, ?gpﬁugimw n
.the hygienic conditions, production process and packagi ng quali are o0
the market today. The demand for aseptically packaged products that can be
kept for |wWoPMsPmes without cold storage and with 25 pri sPCTSEHEBE and
quality) is, however, great in nodern %ociety distribution over |onger

di stances and during |longer periods of tine. In the production of aseptic
coagul ated food products, all conponents of the food product nust be
sterilised and thereafter packaged under aseptic conditions into a package
whi ch aseptically protects and naintains the 30 properties of the pr oduct .
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a few coagaolgntantt bat xsmelmeempdmwﬂem Iangetseelé erdduatioor, jtdtdtkentigQie
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coagul ant di spersion o solid particles I'n anpl e
difficult te¥ugdhtain in sterile formand has, therefore, up to now been
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coagul ates pr oMeigne sk o Suiphatei Mo SCahpér ag ufértiierepESibEPB 100286 . Thi s
enzyne is éddduhamemﬁ.&%wab ét wer%}y Ljﬁbc;mjllaﬁﬁy' inGtHeSH ﬁhﬁad&}% &Opbe, of tofu

production t not on’ng exanp
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no polssi biday pr the pfaydaiter #seps Imarﬂ.ﬁact@a@:dll 'ﬁhednéMeﬁrlOdlmts&atby\ arh:dzl use of
coagul ant s ersi r ensi on_o es in
consul an SRR oL ARG, B0 Mo SRR 0L SATL BN o5 1!
in theZOtrakm\t!h@mream shelf lifmder aseptic conditions, by neans of CaS04 as
the coagul ant b, Qrder ?t&ﬁ aﬂ)é"'é{serb&gﬁsfgr %@b@r%l %‘e‘(b onalcoRf oflgFdgecs of

consi st encg texture an the resent | nventl on i S,
t her ef or e, d8ReNsting Qe the wermﬁwddfoq%eprpsﬂp@tw wp@@%‘a 3y RAagkaging

i nt rOdUCtltﬁlﬁblMt Beditord e %théin&d'aS}heﬂ'r%mdérﬁhﬁ&%Prds‘ébtt@émy p%uzta &8 obj ect
of the prese gg\é_]eagtlonlsto rovi de a. new I aseptic

coagul at i nf reRfLbe bPhEnOnger dimeg %’éoﬁcﬁ gpradsneq Wﬁ@ a

solid zsnorpmtirsé eaadté AR tqbght?O&ﬂLH\@lﬁéverAg?élétt inemoefairg ooty tdistripudsmnt
invention IS t.0 e manuf zﬁturl ng of an aseptl c

y
coagul at edY&Sdan ? GE&nceﬁ@rﬁraH%%?%gﬁ@ﬁqO@ q'i'§§-d nedi um cont ai ning a
sterilised inolg#m predudtibnsef hsepﬁuqomégmalﬂe@rfoahj preiduefs, tdhlecqmﬁsmﬂts

B e L TR
as the coagumditibns JURSH TdTKa§EERETiqtR ARt i@8l)y protects and maintains the
30 properties of the product. However, for the manufacturing of such aseptic
coagulated products under rational and efficient conditions on an industrial
scale, one is limited to a few coagulants that may be produced in sterile -
form or that may be sterilised by means of rational, cost efficient sterilisation
methods.
35 A coagulant dispersion of solid particles in a liquid medium is for
example difficult to obtain in sterile form and has, therefore, up to now been
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+Z ~ Af~~ 2002 WD 99/ 45799 ~; PCT/ SE99/ 0031 7 These objects are QB?\[’P@OQ[HZ
the nethod having the characterizing features of aiml. Preferre
variations and nodifications of the method according to the invention have

the featur f bclains 2 to 12. A typical protein contai f ood
pr oduct fo%ﬁé“s?gyansfor mation 5 into & coagul ated food pr o?ﬁ?ségm&{lﬂus,

the extract fromsoy beans, i.e. soy mlk. In order to extract the proteins
from soy beans, the beans are soaked in water for sone hours. Different
soaki ng tines and soaki ng nethods, for exanple by using hypochloride, may
be used, depending on the purity and quality of the beans. The soaking

of mashed RoRLetrfnanE BbRbeidfor8Rac BBl Tl Hafe Hedtd B Rlond on "
sonme ki ndnrmfh@mreettmwh@teag@wg tﬁé%l@l@lyaimef@bldrm@dynbealm CalSD 1 that $s
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ther eal ! eholifliPdckedahsdlqigfeddih oP SRS AL YABY N pre SE2e

pref er abl % duri1 ng about era
M nutes. Tk&! hsagireerlat SeCHr Stﬁﬂtb‘ﬁeHO'DagteéW@S dér@r étoeceve\méoeafetrerg)t he
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fromt he exiracted soy mlK can or a shorter time
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call ed UHT erilis ation_can ce.in one or sever aI
steps at & '8?%‘?@ ?&&/ gggﬁyn? or der f8! oLfé ﬁBaﬁ CRRth K§BHBlgeAdW8epr oduct .
The steri Iossm@aepeamemmwmmii%bl%@s @heugoaémah@éloﬁad@rb%mw abayit 1-20
secon about seconds, nost
(com‘mgﬁy W%@Sﬁ%% tgélgaf ggﬁstf ;H'ggtsc lﬂ% 2°8€dch as for exanple in a
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sterilisatl enper a r x| ul'd require a hol di
time of aﬁgmpeaawr%(sg@cBﬁa”éJP 0PRas). n@htapeﬂwmeensswﬂNarxsaaxnﬁmswe

t enper at UrenigAfn fpagaldél @ﬁaewtr@ﬁ@o&g o?%’f@&%bd@&t?orh?@éh steps. For
exanpl e, suitable

d
produc}t5 may beABP"i g‘g‘g@@f@é}%%ﬁ BI%SQ&HQ%% ggr*ﬁ%‘%é‘&f‘et(kgi ﬁj%roduct
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o’ stor og R TR AP urif Plast St t 8o ETe LsBa okl GER O 21! Y
AUG 2002 Wdhepkiesiliaable CAEHLEESNS/ ﬂmaek‘armplar&swmnrsdltnhdezswmucb as blgédsi ng for
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the formof an |nor% dsalt I sperse fumirs
caref A0 y errgdatesd mmemroﬂuctméowayenm and:@ﬁguﬁml i 3he oM i%nd, for
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The coagul ant an are

: of static
in-1ine mt)k\@,re 'Wr"FéPéB? Qr W@%ﬁ?ﬁn‘&t‘@fﬂe‘q g‘eoHtaQi‘tWé@ nﬂfgﬁous
m xtur e | Sagesielohaiians BPPi¢anDar Gl e suRbictegua lﬁX@‘ﬂﬁl'eo(ﬁbtalhe type

_fetra B“Jﬁeﬁé %Eﬁtﬁgé{@gﬂiona?%?éﬁgrﬂggsof%%%g%?ency, e>g{ure g‘t [Je. filling and

seal i ng- of
25 One object of the present invention is, therefore, to provide a new

method of the type disclosed by way of introduction without the problems
inherent in the prior art.

Another object of the present invention is to provide a new method for
aseptically coagulating a food product by means of a liquid medium

30 containing a solid inorganic salt as the coagulant.

A further object of the present invention is to provide a method, for the
manufacturing of an aseptic coagulated food product, to prepare a sterile,
liquid medium containing a sterilised inorganic solid salt.

A particular object of the present invention is to provide a new method

35 for aseptically coagulating soy milk into tofu by means of an agqueous
dispersion containing CaS0,4 or MgS0; as the coagulant.
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The packed soy m |k coagulates into tofu inside the sealed p ng
a subsequent incubation process) whereby the content of the pgﬁl%@sigﬂje

heated to a suitable tenperature in order to initiate the coagul ation
_process. jhe content of the packages is heated to 1 F 95,
pr ef er abl D%ggg%% during about 30-60, preferably about 40- Slgc M%OOZP,
Heating for coagul ati on nay be performe‘d by well -known technol ogi es, such
as for exanple by nmeans of water baths or mcrowave technol ogy. After the
i ncubation the packages nust be cool ed to ambient 20 tenperature rather
qui ckly to prevent spoiling the product. The aseptically packaged tofu may
then be stored at anbient tenperature for at least half a year and up to
about one year, Thgeodjans @ne tdiingpdyothepackage revh@yied. chEnecieoaing ant

botore 11 | O e o el g sl afod Bkl hs R AEE DB o, o
a sol uti onaéé@f@aﬂ@ﬂ@léjﬁalmﬁﬂh@ﬂ hﬁaeg@mfeﬁtsms Ohsldxzhatsescbrhfdml ow of a
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and t hen mxedln order tor second inorganic sa
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the thus faqr d ?h%% coaqlant salt is added d
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and bel@i mare gmeond|or crusked dod 8hirmyesfcinedhed thearacbaltechégo”. SUBBY HETE !

w1 herearl & ng Sad I Tt Edy PR it Y. S adnii e b inel W ang -,

whi ch scher@degal |y show two al ternative embodi ments of a method to prepare

and add 2 2t B T ReQAgteantIGy I idibllel ﬂ%%teg! W%%%ut ut S Al BRANDI €

soy mlk. 5 Figure r steril
preparat i or® PatRagNdgnest preferzdly abed! 180, p@dfdﬂ@:tﬁbﬁyt deifhmindieg,
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16 in or dergﬁo m‘ﬁ<e sure that all ions have reacted into CaS04 and KCl
bef ore ithe t ot alHeating iup @tﬁmstmusatwmtsmar@tdre rcanhtaker plesesin h@ Aot al

L ¥ oot 1 SEPARLAL LY B OEor Rl SHLAY RGAY g Smtel on
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wei ght-% nore preferably about 0,5-0,7 V\BI(% -% of 35 the sog %{25 Far
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aseptic milk can temporarily be stored in a buffer tank or directly be
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di spersion and soy mlk, these are m xed by a stirrer, preferala t
static mxer type 20, situated in the total flow 21 fromsoy mlk 18 and

coagul ant @ipgeRsRgon 17, or alternatively in a separate m XippgE8H§ah7 ( NOt
shown), thus continuously producing a éroduct ready to 5 be filled at 22.

The obtained product is filled under aseptic conditions into packages 23,
whi ch are seal ed and transported to an incubation stage for coagul ati on at
about 90 Cin the filled product during about 40 m nutes and thereafter
cool ed at about 25 C during about 20 m nutes. Heating and cooling of the

filled paciagesrraaobasasid promsdsig fer WR ladkinRi ol Qolgchng! A gHgh as
for exanple Rg neans of water baths or by neans of m crowave egtl ng,
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characteri zsalt,iCa$0at the aseptic food product is tofu. .A AFY. A
3E. AQE AE. AyUB'CAéFgof"p@cipiiéofggkf?bqﬁlth%lution into solid phase, since it has a
lower solubility in water than the two starting product salts, which are readily
soluble in water,
25 The dissolved salt ions in the first and second flow, immediately react
with each other when the two flows are mixed, for which reason the reaction
can take place directly in-line by simply converging the two flows 15,
Alternatively, mixing can take place in a separate tank 16 in order to make
sure that all ions have reacted into CaS0O, and KCI before the total flow is
30 further transferred in the process. The total flow 17 of CaS0O, and KCl in
water, in the form of a siurry or dispersion, is thereafter dosed into a greater
flow 18 of soy milk by means of a suitable dosing equipment 19. The dosage
of coagulant slurry into the tofu preferably is such that the amount of CaSO4
added is about 0.1-1.0 weight-%, more preferably about 0,5-0,7 weight-% of
35 the soy milk. For most optimal coagulation result the amount of CaSO4
added is about 0.6 weight-% of the soy milk. In order to achieve a
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thereafter cooled at about 25° C during about 20 minutes. Heating and
cooling of the filled packages may be performed using well known
| 10 technology, such as for example by means of water baths or by means of
microwave heating, depending on the type of package employed.

Figure 2 shows a further embodiment of the method and equipment 10’
for sterile preparation and packaging of an aseptic coagulated food product
by separately sterilising a first flow of a solution containing a first inorganic

15 salt and a second flow of a solution containing a second inorganic salt, and
then directly dosing and adding the two flows to the liquid food product,
whereby the two salts are mixed and reacted with each other in order to
provide a solid inorganic salt coagulant at the same time as the thus formed
solid salt is mixed with the liquid food.

20 A first flow 11 of an aqueous solution containing a first inorganic salt
such as, for example, CaCl, is sterilised preferably by means of
microfiltration through a microfilter 12, having a filtration pore size such that
bacteria and other microorganisms are filtered off from the salt solution. A
second flow 13 of an aqueous solution containing a second inorganic sait

25 such as, for example K,SO,, is preferably sterilised in the same way by
means of microfiltration through a microfilter 14. The two sterilised salt
solution flows are dosed and added to a flow 18 of soy milk by means of
suitable dosing equipment 18 (not shown in the Figure) in corresponding
amounts, enabling the ions from the two salt solutions stoichiometrically to

30 react with each other, thus forming a salt, CaSO,

CaSO0, precipitates from the solution into solid phase since it has a
lower solubility in water than the two starting product salts which are readily -
soluble in water. The resulting CaSQ, salt then acts as a coagulant in the
tofu sturry.

35 The dissolved salt ions in the first and second flow immediately react
with each other when the two flows are mixed, for which reason the reaction
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#10% h h& (¥anitake place directly in-line by simply converging the two flows together
with the tofu slurry 15'. Alternatively, mixing of the two sterile flows 11, 13
with the tofu slurry 18 can take place in a separate mixing vessel 16' in order
to ensure that all ions have reacted into CaSQ. and KCl before the total flow

5 21is further transferred in the process. In order to achieve a homogensgous
mixture of coagulant dispersion and soy milk, these are mixed by a stirrer,
preferably of the static mixer type 20, situated in the total flow 21 from soy
mitk 18 and coagulant dispersion or in the vessel 16, thus continuously
producing a product ready to be filled into packages, at 22. The thus

10 obtained product is filled under aseptic conditions into packages 23 which
are sealed and transported to an incubation stage for coagulation at a2bout
80°C (of the filled product) during about 40 minutes and thereafter cooled at
about 25°C during about 20 minutes. Heating and cooling of the filled
packages may be performed using well-known techniques, such as, for

15 example, by means of water baths or by means of microwaves, depending
upon the type of package employed. /

[t should be observed that the two Drawings in Figs. 1 and 2 are
merely schematic whose purpose is to clarify the method according to the
invention and should not be interpreted concerning relative size proporiions

20 between flows, sterilisation- or mixing vessels and packeges.

While the invention has been described with reference to the specific
embodiment of the Drawings, it will be obvious to a person skilled in the art
that variations and modifications can be made within the scope of the
invention as defined in the following Claims. From the above description it is,

25  thus, clear that the invention attains its objects and provides a new method
for aseptically producing and coagulating food products by means of an
inorganic salt in the solid state. The Furthermore, the invention provides a
new method for aseptically coagulating soy milk into tofu by means of an
aqueous dispersion containing CaS0O4 or MgSO..

SUBSTITUTE SHEET (RULE 26)



#10% h h& ()-,! X #10%hxh& ()-, 344 414"4/4L44 =I1IP 110% m m& ()-!$ ! 10%

& ()- YB10% ()- 10 h 10 h 10 hY? 10% h& ()- @ 10% AUﬁ [!Q%
h& ()-45F56789}[9_=!!!K y#10%& ()-s-!\ y#10%& ()-s-!S y#lO%r&'% ? s-! [%/ 0%
€c& ()-s-yMIO%&' ()- 10%& ()-f9::-<= >V>WewU6+= 10L?

109& ()-! y#10%j & ()-s-! y#10%: & ()-s! y#10%& ()-s-!g y#L109%& ()-s-!~ y#l
09&' () - s- WX>Y>g>s>u>>?nK= 10L? 10%

$10%&' () - &3SH10%&' () - @10%&' () -1 10%&' () - #F10%&' ()-m 10 10?8AABC EFWU3K=
10! $109%& s);&3!fo $10%&' ()-&3!1° $10%&' ()-&3!6° $10%&' ()-&3! 6

$10%&' () - &B1AMSS10%&' () - &3FGGHHHHHH] r g\ =0! * $10%v&' ()-Z 10 10 10s?

109 ()-!" $109%FF& ()-&3! ~

1. A method of manufacturing an aseptically packaged and coagulated food product by
means of adding a sterile coagulating agent to a sterilised liquid food product in order
to make it coagulate, wherein a first solution of a salt selected from calcium chloride
(CaCl2) and magnesium chloride (MgCI2) and a second solution of a salt being
potassium sulphate (K2S04) is each sterilised in separate flows in a first step and
wherein the two sterile flows are then mixed and reacted with each other in order to
form the said coagulating agent in the form of an aqueous medium comprising a
dispersion or suspension of solid particles of calcium sulphate (Ca SO4) or

magnesium sulphate (MgS04) respectively, and a solution of potassium‘chloride
(KCI)

2. The method according to Claim 1, characterized in that said

flows of first and second salt solutions, after the sterilisation, are mixed and
reacted with each other, thus providing a liquid medium containing a solid

inorganic salt dispersed therein; and that the liquid medium is thereziter
added to the liquid food product.

3. The method according to Claim 1, characterized in that said

flows of first and second salt solutions, after the sterilisation, are added to

the liquid food product whereby the two salt solutions are mixed and reacted

with each other, thus providing a sterile coagulating agent, and
_ simultaneously mixed with the liquid food product.

4, The method according to Claim 1,
characterized in that the first and second flows of salt solutions are
sterilised by means of microfiltration technology.

5. The method according to Claim 1,

characterized in that said solutions and liquid medium, respectively,
comprise walter.

6. The method according to Claim 1,
characterized in that the liquid food product is based on proteins.

7. The method according to Claim 1,

characterized in that the liquid food product comprises extract from soy
beans.
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