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MEFHOD FOR PRODUCI NG AN ASEPTI C PACKAGED TOFU PRODUCT BACKGROUND éﬁbeE%%%?
| NVENTION 1. Field of the Invention The present invention rel ates nethods
for,produci ng a packaged tofu product, and nore particularly to methods of
produci ng and aseptically packaging toflu. 2. Description of the Related Art

Soy bean products, espegi b d ve recently
becone a popul ar hi gh %&g?%#%rpgogg $§§¥§%§§§£§§§§b#§g?kgkgﬁgﬁofu Is used in
cooking, it is desirable that the tofu have a firmtexture so that the tofu
does not lose its shape wheBackchéme® UsCthys INCEN®ROi0 produce tofu having
afirmer texture, a soy protein isolatie 1s added to the soy bean protein.
The additipn mielsdwPrule iInvienkliake | ncreases firmess sonewhat, however
greater firmess often is desirable. Wth the devel opnent of
gl ucono- del t a- | Eee e @bl )inyena ibo ook Ja ek ote thadist ifor, preducdrdiaals f or
produci ng tofu using GDL as a coagul ant have been devel oped. Tofu products
' packaged tofu product, and more particularly to methods of

producing and aseptically packaging tofu.

2. Degcription of the Related Art

Soy bean products, especially, a soy bean curd called
tofu have recently become a popular high protein food for use
in cooking. When tofu is used in cooking, it is desirable
that the tofu have a firm texture sc that the tofu does not
lose its shape when it is cooked. In order to produce tofu
having a firmer texture, a soy protein isclate is added to the
soy bean protein. The addition of soy ﬁrotein isolate
increases firmness somewhat;.however greater firmness often is
desirable. -

With the develcocpment of glucono-delta-lacteone (GDL) as a
food product additive, new methods for producing tofu using
GDL as a coagulant have been developed. Tofu products
including GDL are more easily produced in large quantities and
have greater storage stability than tofu products produced by
conventional processes. However, addition of too much of a
coagulant, such as GDL, to increase the hardness of the tofu
product, will adversely affect of the taste of the tofu
product.

In order to increase the shelf life of the tofu product,
packaged soy bean milk may be heat. sterilized by a retort
sterilization treatment. The tofu product produced by retort

sterilization is called retort tofu or fresh tofu.



inckuding GDL are nore easily produced in large quantities and have greater
storage stability than tofu products produced by conventional processes.
However, addition of too nmuch of a coagulant, such as GDL, to increase the
har:dness of the tofu product, will adv@rsely affect of the taste of the
tofu product. In order to increase the shelf |life of the tofu product,
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of the tofu product, it is.desirable that tofu products aseptically
packaged. Es%cpﬁaﬁ:e%'acIéfgﬁp%d‘copaf:%?glflﬂc?gagggut R ] g"?’edirsat“rgemﬁé on
whi ch is avai I ; Laf y_p Proc r %ﬁEFi packagi ng of
tofu incl uc%éa&gtb}pé%& %l%gl %Fg%‘ggg%gfe)%gt é‘rge&?%%g‘frpe%t rrer?trc'of t he soy
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Ultzra High Temperature (UHT) treatment of the soy bean milk

prior Eo péckaging. However, such UHT treatment processes

have a tendency to adversely affect the taste and/or texture

of the final product when compared to non-aseptically packaged

or fresh tofu.

SUMMARY OF THE INVENTION

The process according to the prasent invention produces
an aseptically packaged tofu product which has an increased
storage life and has an iﬁpr&ved texture and taste over known
aseptically packaged tofu products.

In a preferred embodiment, the process includes
extracting soy milk from the soy beans; adding a soy protein
isolate to the soy milk; homogenizing the soy milk and added
sQy protein isclate in a first two stage homogeniéation
process; subjecting the soy milk with added soy protein
isclate to an ultra-high temperature sterilization; mixing the
aseptic soy milk with a coagulant in a aseptic mixing process
to form a treated soy milk; aseptically packaging the treated
soy milk; and incubating the aseptically packaged soy milk to
form the aseptically packaged tofu product.

In another preferred embodiment, the process inéludes

extracting soy milk from soy bean; preheating the soy milk to



have a tendency to adversely affect the taste and/or texture of the final
product when conpared to non-aseptically packaged or fresh tofu. SUMMARY OF
THE .1 NVENTI ON The process according to the present invention produces an
aseptical ly packaged tofu product whicB has an increased storage |life and
has an inproved texture and taste over known aseptically packaged tofu
products. a preferekd tedperlodraedf , bé el 0PERS il |10GSET ;e xieametatigmgs 0y
mi{k fromthe soy beans; adding a soy protein isolate to the soy mlKk;
honogeni zithg tsoy sty kriankd hndogenbzinyyt ipe ctay mildal aterid izing $het wo
stage honbgeni zation ocess; subjecting the soy mlk with added soy
protein |§§Waﬂ§l$bh&h%GBF#QQhF@hatmﬁﬁﬁ#%MQdeﬁ%ﬂRﬁﬂdhqgﬁ|h9¢weﬁmx|ng t he
aseptic soy mlk with a coagulant in aseptic mxing process to forma
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preferréd Eemperature of between 10°C and 30°C in a final
coocler; and adding a coagulant to the aseptic soy milk,
aseptically packaging, and incubating the packaged aseptic soy
milk to form the aseptically packaged tofu product. o

In ancther preferred embodiment, the process includes

extracting soy milk from soy bean; sterilizing the soy milk by
an ultra-high temperature treatment including steps éf
preheating, deaerating, heat treating and cocling; forming a
coagulant solution by mixiﬁg“Caclz.ZHya in water until
completely dissolved, adding GDL to the CaCl,-2H,0 solution,
and mixing until the mixturs is clear; and adding the
coagulant to the aseptic soy milk, aseptically packaging, and
incubating the packaged aseptic soy milk to form the

aseptically packaged tofu product.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

The invention will be described in greater detail with
reference to the accompanying drawings in which like elements
bear like reference numerals, and wherein:

FIG. 1 is a schematic diagram of a process for

preparation of a soy milk product according to the present

invention;



"3 a preferred tenperature of between 60[err]C and 105[err] C, deaerating the
soy m |k and honogeni zing the soy mlk; sterilizing the soy mlk by heating
to a preferred tenperature between 125[err]C and 145[err]C for 2-65 -
seconds; cooling the sterilized soy m4gk first in a pre-cooler to a
preferred tenperature of between 40[err]C and 65[err]C, and then cooling
the soy mlk topgsprefey reddRmaerat Hi8gehmbet eeprd&d s rider amt ZD{eigH C i n
a final cooler; and adding a coagulant to the aseptic soy mlk, aseptically
packagi ng, t &gk raoubhattd fgh dreaitpatk sgedmaiRpatcosdingri tk die fpresdrie
aseptically packaged tofu product. In another preferred enbodi nent, the
process i ntdweskessiaxxiraaed i ng soy mlk fromsoy bean; sterilizing the soy

m |k by an ultra-high tenperature treatnment including steps of preheating,
deaerating, heafI&rechtin@ anttegasicndiagvam af wheoagdkatiawl ution by

m xing CaCl[err].2H err]Oin water until conpletely dissolved, adding GDL
to the Ca@pfesessimy el rjhe eckeaged, tofu.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The method according to the present invention for
producing an aseptic packaged tofu product includes steps of
extracting soy milk from soy bean, proéessing the soy milk at
ultra-high temperature {(UHT}, and aseptically packaging the
processed soy milk., In a preferréd embodiment, the soy milk
is extracted from the soy bean utilizing the process shown in
FIG. 1.

In FIG. 1, the soy béan is prepared by scaking the soy
bean in hypochloride, rimnsing the soy bean with tap water, and
then scoaking the soy bean in tap water in the soaking hopper
10 for a period of between 3 and 15 hours, preferably between
§ and 12 hours, and even more preferably 5 to 6 hours at 25°C.
Alternatively, the step of scaking in hypochloride may be
omitted and the soy bean may prepared by a one step soaking
process by soaking the soy bean in tap water for S5 hours at
25°C. However, when omitting the hypochloride scaking step,
the bean must be as clean as Canadian bean Grade 1. After
soaking, the water is drained from the socaked bean. The
preparad soy bean is then combined with an anti-foaming
suspension and water, and is fed into a first grinder 12 where

the soy bean is ground. Suitable anti-foaming agents are



“and mxing until the mxture is clear; and adding the coagulant to the
aseptic soy mlk, aseptically packagi ng, and incubating the packaged
aseptic soy mlk to formthe aseptically packaged tofu product. BRIEF
DESCRI PTI ON OF THE DRAW NG FI GURES Thesinvention will be described in
greater detail with reference to the acconpanying drawi ngs in which |ike
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di agram of a process for preparation of a soy mlk product according to the
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ultra-high tenperature treatnent of soy mlk according to the present

i nvention; axaflleEble frow Tosehbumplicomd Jogeding Coheandcibal idas p?dceEsi ng

of the packaged t of u. '
glycerine fatty acid ester, 4% soybean lecithin, 3% calcium
carbonate, and 0.5% silicon resin. The powdered anti-foaming
agent is added to the soy bean in a2 suspension which is
preﬁeréblf 0.5% to 1.5% anti-foaming agent, and more
preférably 0.7% to 1.0% anti-foaming agent. Because the anti-
foaming agent does not dissolve in water, the suspension must
be subject to constant stirring.

From tﬁe first grinder 12, the soy bean is transported to
a second grinder 14 whers it is more finely ground to produce
a soy bean slurry. The first grinder 12 is preferably a disc
mill grinder, while the second grinder is preferably a colloid
will grinder. However, oéhéf types of grinders may also be
used in place of the disc mill and colloid mill grinders.

The soy bean slurry is then pumped by the rotary pump 16
from the second grinder 14 into the. holding hoppér 18 where it
is agitated to prevent separation. The soy bean slurry is
then transported cut of the holding hopper 18 by the positive
displacement pump 20 and cooked by the injection of culinary
steam. The culinary steam is injected at a steam injection
port 22 directly into the soy bean slurry which is being
Eransported through a tube. The slurry is heated to between
90°C and 110°C, preferably between $5°C and 105°C, and more
preferably approximately 100°C by the steam injection. The

slurry is then held for a period of time by means of the

holding tube 24. "The holding time in the holding tube 24 is



- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The net hod according to
the present invention for producing an aseptic packaged tofu product

i ncludes steps of extracting soy mlk fromsoy bean, processing the soy
mlk at ultra-high tenperature (UHT), @and aseptically packaging the
processed soy mlk. In a preferred enbodinent, the soy mlk is extracted
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bean is prepared by soaking the soy bean | poc , rinsing the soy

bean with tapd wedes pruEb A4y a@gkbﬂﬂmwelgoa/ waatdd) t aha\diRirnal 1ihe
soaki ng hopper 10 for a period of between and 15 hours, preferably

bet ween 5 antedZediarr scodited @lanrrpoie phefededdyated drb ahauwicuuat wRigselr ] C.
Alternatively, the step of soaking in hypochloride may be omtted and the

soy bean nmedd thaspinged bjacuumeuspep8soaki ng process by soaking the soy bean
in tap water for 5 hours at 25[err]C. However, when omtting the

hypochl ori de sodiih(denanptachslbaay haspubpedsoyx|eaecndCpesditdavebean G ade -
1. After soaking, the water is drained fromthe soaked bean. The prepared
soy bean i Sisplrcyranthermy 38 ARtanti deoantery 32 where the soy milk is

extracéed.from the soy bean slurry by removing the fibrous

- material and curd residue called okara.. The okara is
collggted in the hoppér 36. The extracted soy milk, which has
a soluble solid content between 11°'brix and 15'brix, and
preferably 13°brix to 14°brix, is cooled to a temperature of
3°C to 20°C, preferably S°C to 10°C, by cold water flowing
through a heat exchanger 3¢.

The soy milk which has @een extracted by the process of
FIG. 1 is received in a h@pper 38 in which the soy milk may be
stored for a period of time before further processing. |
Alternatively, the soy milk is transported directly to the UHT
treatment process, shown in FIG. 2, for use immediately in the
production of aseptic tofu. When the SQY milk passes
immediately to the UHT treatment process, the cooling by the
heat exchanger 34 may not be necessary. The température and
pressure are preferably monitored during the process by the"
temperature and pressure sensors T, P.. The system of FIG. 1
for the extraction of soy milk from soy bean is the system
known as the Tetra Alwin soy plant.
The soy milk which has been extracted, for example, in

the extraction procéss illustrated in FIG. 1, is then

processed by an UHT treatment process. However, prior to UHT



‘suspension and water, and is fed into a first- grinder 12 where the soy bean
I's ground. Suitable anti-foam ng agents are 5 commercially available in
powdered form Preferred anti- foam ng agents include the anti-foam ng
agent powder which is available from Tpsu Suppliers Trading Co. and

i ncl udes 92. 5% gl ycerine fatty acid ester, 4% soybean lecithin, 3% calcium
car bonat e treastr@BY% dild oy méiknmafhee ppreparsd v itheoadddgiage®t i s added
to the soy bean in a suspension which is preferably 0.5%to 1.5%
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mixture, and homogenizing the mixture prior to UHT treatment.
The hydfation of the mixture is performed to make sure the
dried soy protein isoclate is completely dissélved. The soy
protein iscolate which is added to the soy milk is preferably
in a sclution which includes 0.5% to 3.0%, preferably 1.5% to
2.0% soy protein isolate. The homogenization of the soy milk
with added soy protein isclate is preferably a two stage
homogenization which is carried out at pressures of 100 to 140
bar, preferably 110 to 130 for the first stage, and 10 to 50
bar, preferably 20 to 40 bar for the second stage. This two
stage homogenization process is the first of two such two
stage homogenization processes. The soy milk is subjected to
the second two stage homogenization process during UHT
treatment. The prepared soy milk product with added soy
protein isclate may be cooled for storage to a temperature of
0°C to 20°C, preferably 5°C to 10°C, by cold water flowing
through a heat exchanger. Alternatively, the prepared soy milk
may be passed directly to a buffer tank 40 of the UHT process,
in which case, cooling may not be requirad.

An UHT precess in accordance with the present invention

is illustrated in FIG. 2. The prepared soy milk product with
added soy protein isclate is pumped from a buffer tank 40 into

a preheater 42 by a positive displacement pump 44. The soy



"ml.l grinder. However, other types of grinders may al so be used in place of
the disc mll and colloid mIl grinders. The soy bean slurry is then punped
by the rotary punp 16 fromthe second grinder 14 into the hol di ng hopper 18
where it is agitated to prevent separagion. The soy bean slurry is then
transported out of the holding hopper 18 by the positive displacenent punp
20 and cookélt kg plrehenpedt tona cfenmdratame stfe#%°'CThe eabi'dary steami s
injected at a steaminjection port 22 directly into the soy bean slurry
which i s peefigrabanspdhi €dteh?diGHim theh@reheaterudy padhshead to bet ween
90[err]C and 110[err] C,__preferably between 95[err]C and_105[err]C, and nore
pr ef er abl $eagsaseEmatefy $0B eﬁ"]% wrafaraitlya®’i f &€t 8nC FRedslurry is
then held for a period oE time qX neans of the h&ldin kube 24. The _hol di ng
time in t REREPIPRgVEGEEL 2451 s The PIRARSHSET PAHPS18™i FOPYR, C¥Pef 8Fabl y

bet ween 2,200 % LAY §3 a2BlafR1S R AR JQY TS Kuugiputes. The

indirect heater. The soy milk which has been deaerated is
then puﬁped into a homogenizer 48. The homogenizer 48 is
preferably a two stage homogenizer which homogenizes at 100 to
170 bar, preferably 140 to 160 bar, for the first stage, and
10 to 100 bar, preferably 20 to 40 bar for the second stage.
After homogenization, the soy milk is heat treated to
sterilize the soy milk by a heating assembly including a main
heater 50 and a holding tube 52. The main heater 50 is an
indirect heat exchanger, such as a plate type heat exchanger.
An acceptable indirect heat Ereatment for sterilization
includes heating to 130°C to 145°C, for 1 to 20 seconds,
preferably 134°C to 140°C, for 2 toc 8 seconds. Alternatively,
lower teﬁperature, longer time heat treatment may be used.
Lower temperature, longer time heat treatment helps to reduce
the fouling of the sterilization apparatus when processing
protein enriched soy milk. Lower temperatures, longer time
heat treatment would include treatment at 125°C to 140°C, for
2 to 65 seconds, preferably 130°C to 135°C, for 8 to 24
seconds. A suitable system for the aseptic processing of the
soy milk is the Tetra Therm Aseptic plant. Examples of
combinations of temperatures and holding times which have been

found to achieve acceptable UHT treatment are as follows:



treated or cooked slurry is then deaerated in a vacuum vessel 26 having a
vacuum punp 28. The deaerated slurry is punped by a second positive

di spl acenent punp 30 into a decanter 32 where the soy mlk is extracted
fromthe soy bean slurry by renoving tde fibrous material and curd residue
cal l ed okara.. The ' | Lecied in the hoppgr eXlalL,ag soy
m |k, which has a s Braturd,(7e tent between ain Hife be@g%gg%nd
preferably 13 brix to 144bekix, is cooled to a tenperature g 3[err]Cto
20[err]C, preferably 5[err]Cto 10[err]C, by cold water flow ng through a
heat exchanger 34. The s@ggm | k which has been extracted bggthe process of
FIG 1 is received in a hopper 38 in which the soy mlk may be stored for a
period of time before funtber processing. Alternatively, thg soy mlk is
transported directly to the UHT treatnent process, shown in FIG 2, for use
I medi ately in the produg#lon of aseptic tofu. When the soy2m | k passes
‘imedi ately to the UHT treatnent process, the cooling by the heat exchanger

34 may not be necessary. 1¥Re tenperature and pressure are pikeferably
nmoni tored during the process by the

Following the heat treatment, the soy milk is preferably
cooled by a two stage cool}ng process. A pre-cooling heat
exchanger 54 cools the aseptic soy milk to 40°'C to €5°C,
preferably 50°C to 55°C, and then a final cooling heat
exchanger 56 cools the soy milk to between 10°C and 30°C,
preferably between 5°C and 20°C. The pre-cooling heat
exchanger 54 may use the raw or unsterilized soy milk product
as a cooling medium to pre-cool the sterilized soy milk and at
the same time heat exchanger 54 improves the efficiency of the
overall process by pre-heating the raw soy milk. The final
cooling heat exchanger 56 may be a commercial refrigeration
unit.

The cooled aseptic soy milk may be transferred to an
aseptic buffer tank 58 such as Tetra Alsafe where the soy milk
is stored temporarily. The cooled aséptic soy milk is then
transferred to an aseptic filler 60 by means of air pressure
in the aseptic tank 58. The dosing of coagulant is done by
injecting the sterilized cocagulant into the soy milk and may
be performed by any suitable aseptic dosing apparatus 59, such
as the Tetra Aldose unit. Preferably the dosing apparatus 59

includes a filter by which the microbes in the coagulant
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tenperature and pressure sensors T, P. The systemof FIG 1 for the
extraction of soy mlk fromsoy bean is the system known as the Tetra Alwin
soy plant. The soy m |k which has been extracted, for exanple, in the
extraction process illustrated in FI® 1, is then processed by an UHT
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tap wakter at 0°C to 20°C, preferably 0°C to 10°C, and most
preferébl? 4°C. The CaCl,.2H,0 is mixed with the water until
it is completely dissolved. The coagulant GDL is then added
to the CaCl,.2H,0 solution and mixed until it is completely
dissolved and the sclution is c¢lear. The coagulant formed by
this process includes 20% to 30%, preferably 25% to 35% w/v
GDL, 1% to 6%, preferably about 3% w/v CaCl,.2H;0, and the
remainder water. For best results, the coagulant soclution
should be used within 2 hours, and preferably within 1 hour.
The resulting aseptic.éoy milk with the coagulant

solution is further mixed well by means of a static in-line
mixer S7 in order to homogenize the soy milk and coagulant.
The mixad soy milk and coagulant is then packaged by a known
aseptic packaging machine 60, such as a Tetra Brik Aseptic/3
(TBA/3) machine. This process is continucus and involves
forming packages 61 from a single sheet of pre-sterilized
material, f£illing the packages 61 with aseptic soy milk and
coagulant solution, and sealing the packages 61 under aseptic
conditions.

After aseptic packaging, the tofu is coagulated within
the packages 61 by an incubation process described below. A
water bath 62 for carrying out the incubation process is

illustrated in FIG. 3. The aseptic packages of tofu 61 are



2.0% soy protein isolate. The honopgeni zation of the soy ml|k-w th added soy
protein isolate is preferably a two stage honopgeni zation which is carried
out at pressures of 100 to 140 bar, preferably 110 to 130 for the first
stage, and 10 to 50 bar, preferably 2Q1o 40 bar for the second stage. This
two st agestipre@ggadzahi ohepwaces sbdth tdee f ittt wakerwehduhhhawobsenge
honogeni zati on processes. The soy mlk is subjected to the second two stage
honogeni zheavadpbycasbedberngt UHT & reempesiaturghefp7epar 8d 88yCni | k product
wi th added soy protein isolate may be cooled for storage to a tenperature
of O[err]erefezepeyr BC prePlr@blis sligayleted topeughcthaywabey Raklr

fl ow ng through a heat exchanger. Alternative%y, t.he prepareﬁ sog ml k may
be passedbdi PeELFFULBLAOBUFYEFER ffk TRF G0 (Hfe SOHPLIBHEESsSPYPRSHAPLY #8se,
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cool water from a cocl water supply 68 through the circulating
system 66 at a temperature of 15°C to 45°C, preferably 25°C to
35°C, through the water bath for 10 to 30 minutes, preferably
15 to 25 minutes. Cooling of the packages 61 immediately
after incubation is needed to avoid spoilage. The tofu
packages 61 which have coagulated and cooled are removed from
the water bath and may be further cooled naturally to ambient
temperature.

The aseptically packaged tofu which has been prepared
according to the present invention may be stored at ambient
temperature for extended periods of time. The shelf life of
tofu packaged according to the process of the present
invention is 6 to 12 months, preferably 8 to 10 months.

The specific apparatus shown in FIGS. 1-3 are shown by
way of example, however, each these apparatus may be modified
or replaced by other known apparatus which perform similar
functions.

The following examples of processes for producing
aseptically packaged tofu are provided herein for purposes of
illustration only and are not intended as limitaticns on the

scope of the invention.



8 mlk is preheated to a tenperature of 65 Cto 100[err]C, preferably,
75[err]Cto 90[err]C in the preheater 42, and then deaerated at 57[err]C to
85[err]C, preferably 67 Cto 82[err]Cin a deaerator vessel 46. The
preheater may be any known type of heH er such as a plate-type indirect
heater or a tubular indirect heater. The soy m |k which has been deaerated
i s then punped into a honogeni zer AEXMMBLE\Gnpgenizer 48 is preferably a

two stage honogeni zer whi ch_honogeni zes at 100 to 170 bar, prefergbly 140
L0 160 bar T of SPRELAR SPYOPAgE. Lanth TSR (RF B0, kG GRS ZRRPaFEa 8Y40 bar
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anti-foéming agent supplied at 70 kg/hr and water supplied at
240 kg/hr. The anti-foaming agent used was a powder including
92% glycerine fatty acid ester, 4.0% soybean lecithin, 3.0%
calcium carbonate, and 0.5% silicone resin. The goy beans
were ground a second time in a colleid mill to form a slurxy.
The slurry was cocked at 100°'C for 4 mins. by steam injection.
The slurry was deasrated with zero wvacuum, and then the Okara
was separated by decanting. The resulting soy milk having a
soluble solid content of 13°'brix was cooled to 8°'C for storage
and then subjected to the UHT process described below.

989 kg of soy milk at 55°'C was combined with 22 kg of
1.8% soy protein isclate (SAMPROSOY S0 MP) and mixed well.

The mixture was hydrated for 30 mins. and then homogenized
according to a two stage homogéhization process at 120 bar for
the first stage and then at 30 bar for the second stage. The
soy milk was then cooled to 8°C for storage prior to
processing in the UHT treatment process.

The soy milk UHT treatment process included preheating to
85°C, deaerating at 75°C, first homogenization at 150 bar,
second homogenization at 30 bar, sterilization at 137°C for
4 sec, pre-cooling to 55°C, and final cooling to 10°C. The

aseptic soy milk was then dosed with coagulant including 28%



Lower tenperature, longer time heat treatnment helps to reduce the fouling
of the sterilization apparatus when processing protein enriched soy mlKk.
Lower tenperature, longer time heat treatnment would include treatnent at
125[err]C to 140[err]C, for 2 to 65 sggonds, preferably 130[err]C to
135[err]C, for 8 to 24 seconds. A suitable systemfor the aseptic

processi nggpt., t Be ear1l kol Sahdes I tuRe SPLTIBARGRIIG yPpalkagaaRhas of
conbi nati ons of tenperatures and hol ding tines which have been found to

achi eve aceapt phkkabd weeat ihtibadel atcdaddioMsto the $ampessépseas|enr] O
Hol di ng Ti me (Seconds) 125 66 130
20 135 Example 1. 7 140
2 145 1 Followi ng the heat treatnent, the
soy nmilk is preffhealkgulting aseptic packaged tofu had a white color, a
very firm texture, and a good but very slightly powdery taste.
The aseptic tofu included 7.9% protein, 2.8% fat, a pH of
$.82, and a sugar content of 0.2°'brix in 10% w/w distilled
water. The shelf life of this aseptic packaged tofu product
was 9 months.
The firmness of a 4 x 4 x 3.5cm sémple of the aseptic
.tofu product was tested by the Fudoh Rheometer NRM-2002J. The
gel breaking point, which is the force divided by the area of
the plunger, was found to be 163.7g/cn® and 169.4g/cm® for two
samples. A gel strength, which is the force applied times the

distance the plunger traveled, was found tc be 109.2gem and

133.0gem for the two samples.

EXAMPLE 2

Canadian soy bean in an amount of 180 kg was prepared by
soaking in tap water at 25-30°C for S hrs. The water was
drained out and the prepared bean was supplied at 160 kg/hr to
a grinding disc mill along with a 0.78% solution of an anti-
foaming agent supplied at 90 kg/hr and water supplied at 150
kg/ar. The anti-foaming agent used was a powder including 92%
glycerine fatty acid ester, 4.0% soybean lecithin, 3.0%
calcium carbonate, and 0.5% silicone resin. The soy beans
were ground a first time in a disc mill and a second time in a

colloid mill to form a slurry. The slurry was cooked at 100°C



e e e e b T

cooled by a two stage cooling process. A pre-cooling heat exchanger 54
cools the aseptic soy mlk to 40[err]C to 65[err]C, preferably 50[err]Cto
55[err]C, and then a final cooling heat exchanger 56 cools the soy mlk to
between 10[err]C and 30[err]C, prefendbly between 5[ err]C and 20[err]C. The
pre-cool i ng heat exchanger 54 may use the raw or unsterilized so

) |k
product afoB #0BiNAg REPERAT AHESEGE!- t ABesBARFFY 839 8920 1k® réR%ﬁ t he
same tine heat exchanger, 54 i nproves the efficiencg oé t%e overal | %gocess
by pre- heZ8FAgVRRBUPHNL SR Irg%?e ﬂ%@rﬁ WS SSBRFAGCARY RCPARTRr 56%my be

i al fri ti it._ Th | ed ' -1 b
ranof or 1 BRSHOEARBSRR Pl b ind BBl GoRt Rt 1B Y P B 0e 1he soy
11K i t t ' ti Ml Kk is .t t f d
To an ascoPear FRosbeh berell BBl AORRE Soh O Tk Kol S 0 |1 ARSLEM T

The dosigg &Eeggagulant I's done by injecting the sterilized coagulant into
- the soy FR<& ‘may be performed by any suitable aseptic dosing apparatus

59, such as thepnlethy Ak 8RSPadPlepdeRf HADIKe! bETIPELAEsIPBR 28 EENSO

includes a filter by which the mcrobes in the coagul ant
6.66 kg of soy protein isolate (SAMPROSOY 90 MP} to 200 kg of
the soy milk and mixing for 3 mins. The soy wmilk was hydrated
for 30 mins. with very slow agitation and then homogenized in
two stages at 120 bar in the first stage and then 30 bar in
the second stage. The prepared soy milk was then stored in a
buffer tank prior to UHT processing.

The UHT processing included preheating to 80°'C in a plate
heat exchanger, deaerating at 72°C, first homogenization at
150 bar, second homogenizétién at 30 bar, sterilization at
132°C for 15 sec in a plate heat exchanger, pre-cooling to
50°C, and final cooling to 10°C. The aseptic soy milk at a
flow rate of 881 L/h was dosed with a coagulant including 28%
GDL, 3% CaCl,.2H,0, and 69% water at a flow rate of 139 L/h and
mixed well with a static in-line mixer. The aseptic soy milk
dosed with the coagulant was then aseptically packaged in
presterilized 250 mL Tetra Brik containers by a TBA-3 aseptic
filling machine. The packaged soy milk was incubated by
immersing the packages in a hot water bath at 90°C for 45
minutes followed immediately by cooling with 30°C running
water for 20 mins.

The resulting aseptic tofu product was found to have a

very firm texture, a very good taste, and a creamy white



10.solution may be filtered off. The preferred coagul ant solution for use
I n"the process according to the present invention includes water, GDL, and
CaCl[err].2H err]O. The preferred coagulant for use in the process of the
present invention is prepared by mxinggCaCl [err].2H err]Owith cold tap

t t Q C 20 C, f bl C.t d t
bref er abl Y B T] CPe RS LISTe, PPeBERe: FpBhTeat: Sofrd  Bae Wt e i1 i
[ I [ . t | h :
caa Lorr] BT o et A FBEas 157 phl AT EOLEEF T Homesnt g ane
the sol utign g S H8aE -1 N €a99H a8k § LR Pyt hi SnOT 96EBS 1 11Ed Wil 2D% t o

30% preferably 25%to 35% wv GL, 1%to 6% preferably about 3% w v

Cadl [err] .zddwdid QoBnbidBudteisN@8tnMaLE! be FOrmbeShs esul ts, the
coagul ant solution should be used within 2 hours, and preferably within 1

hour. The resulThaf arpiss oowr @i kkawkt B.5be sanpgle apf ©lod Wiseprics further
‘m xed well by nmeans of a static in-line
tofu product was tested by the Fudoh Rheometer NRM-2002J. The
gel breékihg point, which is the force divided by the area of
the plunger, was found to be 253.5g/cm?® and 242.0g/cm? for two
samples. A gel strength, which is the force applied times the
distance the plunger traveled, was found to be 139.3gcm and
123.5gcem for the two samples.
While the invention has been described in detail with
reference to preferred embodiments and specific examples
thereof, it will be apparent to one skilled in the art that

various changes can be made, and equivalents employed without

departing from the spirit and scope of the invention.



m xer 57 in order to honogenize the soy m |k and coagul ant.

The m xed soy

m- k and coagul ant is then packaged by a known aseptic pack

agi ng nmachi ne

60, such as a Tetra Brik Aseptic/3 (TBA/ 3) machi ne. MZ ; ]
continuous and involves form ng packagés 61 froma s] llmml‘mmmm
pre-sterilized material, filling the packages 61 w t h*asepth c *soy ntl k and

coagul ant WHBATt LS8NCLAERMERCRS} ng t he packages 61 under asept

After aseptic packaging, the tofu is coagulated within the
an incubation ptocesd HeSRPd Rl BRABIFLING W #5CBELR262Y T BRC

ic conditions.

ackages 61 by
g%ﬁ!? i F9EBut the

incubationggggcess is illustrated in FIG 3. The aseptic packages of tofu

HEFefgel FAY( RRARR(AMAFAHTES. Hot water whic

61 are

h has been
r]C, preferably

heated b heat 64 { t 70 C tp 95
88?e$r] ¥oa95fgr${c,efégﬁgFtﬁgggéa‘ﬁﬁﬁbﬁéﬁmih E&%PgrgﬁaP%?Ly a circul ation

system 66 for 30 to §Q4y.0ul eSey REAIRIAPX18te to the soy

homogenizing the soy milk and added soy

isolate in a first two stage homogenization proces

milk;
protein

5;

subjecting the soy milk with added soy protein

isclate to an ultra-high temperature sterilization;

mixing the aseptic soy wmilk with a coagulant in a

aseptic mixing process to form a treated soy milk;

aseptically packaging the treated soy milk; and

incubating the aseptically packaged soy

the aseptically packaged tofu product.

milk to form

2. The method of claim 1, wherein the homogenized soy

milk with added soy protein isolate is cooled for

preheated, and homogenized by a second two stage

storage,

homogenization process prior to subjecting the soy milk with

added soy protein isclate to ultra-high temperature

sterilization.

3, The method of claim 2, wherein the first and second

two stage homogenization processes include homogenizing at a

first pressure in a first stage and homogenizing at a second

pressure which is lower than the first pressure in a second

stage.

I
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to.50 mnutes, during which tine the tofu wthj 1 '
coagul ates. - The packages 61 are then cool ed by”mm:mn@gﬁﬂ water from -
a cool water supply 68 through the circulating 8yster at a tenperature

of ~15[err]C to 45[err]C, preferably 25{2rr]C to 35[err]C, through the water

bath for 10 to, 30 m,nut eferabl.y 15 to 25.m e oli of the
packages 61 iﬁ%ﬁdig%%?y§§$¥§g ?ﬁéﬁ%ﬁ%} H ﬁ%eﬁgéﬁegﬂéoié5%?dggg ?Iage. The
t of u pack . haye ££¥¥g4 n oqQl.e r e e r
materpbatﬁggﬁa n%%gggg?u?%ﬁér cool e né?uﬁgﬁ|gbtg7gn§?§ngﬁge§%%r§?%§§& The

asepti cal L3 HAckaasSeh 024l Yo Cils Nasr AQRN RiteRRr addascobdbag. to the present
I nvention may be stOred at anbient tenperature for extended periods of

time. The shelf life of tofu packaged according to the process of the
present invention is 6 to 12 nonths, preferably 8 to 10 nonths. The
speci fic apparatus shevwmetiod|&B.cllxith ar,e wilz@einbyheayopf megxknpse, however,
each these apparatus may be nodified or replaced by other known apparatus
whi ch per évermitizedabyfbegtinnsto TUIRS ADitloovi4ngCefanpResoobSpsecendss for
pr oduci ng _

8. The method of claim 1, wherein the soy milk is

sterilized by heating to 130°C to 145°C for 1 to 20 seconds.

7. The method of claim 1, wherein the soy milk is

sterilized by heating in a plate heat exchanger.

8. The method of claim 1, wherein the ultra-high
temperaturs sterilization process includes cooling the
sterilized soy milk by a two stage cooling process which
includes cooling in a pre-cooler to between 40°'C and 65°C and

cocling in a final cooler between 10°C and 30°C.

s. A method of producing an aseptically packaged tofu

product comprising:

extracting soy milk from soy bean;

preheating the soy milk to a temperature of between
60°C and 105°C;

deaerating the soy milk and homogenizing the soy
milk;

sterilizing the soy milk by heating to between 129°C

and 145°C for 2-30 seconds;

S
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“ésepticalry—packaged Tofu are provided herein for purposes of illustration

only and Qb | _ as limtations on the scope of the invention.
12 EXAI\/PL mu@%ﬁmﬁﬁ E llbean in an anount of 250 kg was prepared by
soaking i oride for 3@ mns, rinsing with tap water, and

soaking in tap water 12 hrs. The water was drained out after 12 hrs. and

t he prepared bean waslsmgplthed saeribdzid/ oy trollde ofiigadi i & €¥ani || al ong

with a 1% solution of an anti-foam ng agent supplied at 70 kg/ hr and water

suppl i ed eRolE40 Yqy/shrtempes agnee- Péahﬁhgea’ge‘h@ A el Qat ;%Wgé’rhﬁ%cl udi ng
92% gl ycerine fatty acid ester, 4.0% soybean lecithin, 3.0% calcjum

car bonat eSOXHERD. B FAY T £8sPnLeTRETABYT cdh PaREey ANt ks S8d ti e

in a CO||OId to f%:n1a slurry. The slurry was cooked at 100[err] C for

4 m ns. 2%5?4 e slurry was deaerated with zero vacuum and

t hen the Ckara

adding a coagulant to the aseptic soy milk,
aseptically packaging, and incubating the packaged aseptic soy

milk to form the aseptic packaged tofu product.

10. The methed of claim 9, wherein the extracted soy
milk is prepared for ultra-high temperature processing by
adding a soy protein isclate to the soy milk and homogenizing

the mixture by a two stage homeogenization process.

11. The method of claim 9, wherein the soy milk is
sterilized by heating in a”plate heat exchanger to 125°C to

140°C for 2 to 65 seconds.

12. The method of claim 9, wherxein the soy milk is
sterilized by heating to 130°C to 145°C for approximately 1 to

20 seconds.

13. The methed of claim 9, wherein a c¢oagulant is added
to the aseptic soy milk which includes greater than 25%

glucono-delta-lactone.

14. A method of producing an aseptic packéged tofu
product comprising:

extracting soy milk from soy bean;

This Sheet 1
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was separated by decanting. The resulting soy m |k having a soluble solid
content of 13[err]brix was cooled to 8[err]C for st ! , ubj ected
to the UHT process described bel ow. 989 kg of soy Aﬂ“ﬂﬂiuﬂ Iu rg was

|\P

canbined with 22 kg of 1.8% soy proteii® isol ate ( SAMPROSOY 90 *and m xed
well. The m xture was hydrated for 30 mns. and then honogeni zed according
to a two stage honogbmriidizbdngptieesny anilliebhan udtrah&ighr st stage and
then at 30 bar for the second stage. The soy mlk was then cooled to

8[ err] C f BEMBEEREYESFFERLIEN P bRekudiRg i $F4nfe AGHPUSN@ACHBEe process. The

soy mlk UHT treatnen rocess | ncluded preheating to 85[err]C, deaerating
at 75[err é,aeFPFéf‘ghohﬁgénF’Zﬁ?Fbﬁgaﬁn‘fﬁ&l}dﬁgfsecond honogeni zation at 30

bar, il ' f - co0l i 0., : d,fi
cool i 1o to 10{er ] CormBse Bordu LT IS e G408 Calen ¥hRgdrant
ol udi 9,285 13 Clmp 326261 §E0441 A T4 d Qe WinS Y WRLCEacESSRL 02! | Y

packaged,
solution, and mixing until the mixture is clear; and
adding the cocagulant to the aseptic soy milk,
aseptically packaging, and incubating the packaged aseptic soy

milk to form the aseptic packaged tofu product.

1S. The method of claim 14, wherein the coagulant which
is added to the aseptic soy milk includes greater than 25%

glucono-delta-lactone, 1% to 6% CaCl,.2H,0, and water.
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t he packages were incubated according to the same steps as in Exanple 1.
The resulting aseptic packaged tofu had a white color, a very firmtexture,
and a good but very slightly powdery taste. The aseptic tofu included 7.9%
protein, 2.8%fat, a pH of 5.82, and @0ugar content o0f 0.2 brix in 10% w w
distilled water. The shelf life of this aseptic packaged tofu product was 9
nont hs. The firmess of a 4 x 4 x 3.5cm sanple of the aseptic tofu product
was tested by the Fudoh RhaBHEES . REe gel breaking point, which
is the force divided by the area of t he plunger mas found to be

163. 7g/cnferr] and 169.4qg/c err] for two sa es strength, which is
the force applied tines §ﬁ%@ Q d was found to be
109. 2gcm and 133. OgcnrfJPF9H@nP%5rsanples EXAMPLE 2 Canadi an soy bean in
an amount of 180 kg was prepared by soaking in tap water at 25-30[err]C for
S hrs. The water was drained out and the prepared bean was supplied at 160

kg/hr to a grigdbpgcasscest | prod@inghiadap i@aIBY pakrhben ebranpaslier

which has an increased storage life and has an improved
texture and taste. The process includes steps of extracting
soy milk from soy bean, processing the soy milk at ultra-high
temperatﬁre,‘and aseptically packaging the processed soy milk.
In a preferred embodiment, the ultra-high temperature.
processing includes preheating the soy milk to a temperature
of betwesn 60°C and 105°C, deaerating the soy milk,
homogenizing the soy milk in a two stace homogenization
‘process, sterilizing the sgy milk by heating to between 125°C
and 145°C for 2-30 seconds, cooling the sterilized soy milk
first in a pre-cooler to a tamperature of between 40°C and
€35°C, and then cocling the.soy milk to a temperature of
between 10°C and 30°C in a final cooler. The aseptic soy milk
is then packaged by a process which includes adding a
coagulant to the aseptic soy milk, aseptically packaging the
soy milk, and incubating the packaged aseptic soy @ilk to form

an aseptically packaged tofu product.

(Fig No. 1)



f oam ng agent supplied at 90 kg/ hr and water supplied at 150 kg/ hr. The
anti-foam ng agent used was a powder including 92% glycerine fatty acid
ester, 4.0% soybean lecithin, 3.0%calciumcarbonate, and 0.5% silicone
resin. The soy beans were ground a first tinme in a disc mll and a second
time inacolloid mll to forma slurryy The slurry was cooked at 100[err]C
14 for 4 mns. by steaminjection. The slurry was deaerated with zero
vacuum and then the Ckara was separated by decanter. The resulting soy mlk
having a sugar content of 14 brix was cooled to 60[err]C befo subj ecti ng
the soy mlk to an UHT process. The soy m |k was prepared forl] t e UHT
process by adding 6.66 kg of soy protein isolate (S MP) to 200
kg of the soy mlk and mxing for 3 mns. The soy prtig was hydnated for 30
mns. wth very slow agitation and then honogent=ed i 40 stages at 120
bar in the first stage and then 30 bar in
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t he second stage. The prepared soy mlk was then stored in a buffer tank
prior to UHT processing. The UHT processing included preheating to 80[err]C
in a plate heat exchanger, deaerating at 72[err]C, first honogeni zation at
150 bar, second honogeni zation at 30 bar, sterilization at 132[err]C for 15
sec in a plate heat exchanger, pre-cooping to 50[err]C, and final cooling
to 10[err]C. The aseptic soy mlk at a flowarate of 881 L/h was dosed with
a coagul ant including 28% CGDL, 3% CaCl[err 2H[err]Or—and 69 omateﬁ’at a
flowrate of 19 L/h and mixed well with a [st Iy The—pseptic
soy mlk dosed with the coagul ant ~was -t hgn s
illin
y iimersing the packages in a

presterilized 250 nL Tetra Bri bnt ai ners

machi ne. The packaged soy m LK 5_incubat!

hot water bath at 90[err]C fpr 45 m hutes fol | owed i medi ately by cooling
with 30[err]C running water for 20 n{n& The res | ting aseptic tofu product
was found to have a very firmrtexture, a very gpood tggte and a creany
white =
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15 color. The resulting aseptic tofu was found to have 8.4% protein, 2.9%
fat, a pH of 5.33, and a soluble solid content of 0.0 brix in 10% w w
distilled water. The shelf life of the aseptic tofu product was found to be
9 nonths. The firmess of a 4 x 4 x 3.5cm sanple of the aseptic tofu
product was tested by the Fudoh Rheonetgr NRM 2002J. The gel breaking
point, which is the force divided by the area of the plunger, was found to
be 253.5g/cnferr] and 242.0g/cnferr] for two sanples. A gel strength, which
is the force applied tines the distance the plunger traveled, was found to
be 139.3gcm and 123. Sgcm for the two sanples. Wi le the invention has been
described in detail with reference to preferred enbodi nents and specific
exanpl es thereof, it will be apparent to one skilled in the art that

vari ous changes can be nmade, and equi val ents enpl oyed w t hout departing

fromthe spirit and scope of the/tiyz?tig?.
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16 mAI ED LS 1. A.nethod of producing an aseptically packaged

t of u pr.oduct frcnﬂgpﬁﬁm SigrgIr §sing: extracting soy mlk fromthe soy
beans! addi ng a {soy—proteln.-isolafe to the soy mlk; honogeni zing the soy

ml K and
process

added oy RS R at ¢ in a first two stage honogeni zati on
subj ectji ng {Heﬁbg §§§I

; ' ' K pith adﬂ?‘g Eg%eprogglobﬁcﬂﬂlratmi% an
ultra-high terrperd{»—u-r-e—-st—e-p-&-u-;at o2 ni*xTng e aseptic soy mlk with a

coagul ant
asepti cal

in a gseptic mxing progess to forma treated soy mlk;
Iy packeg+pg—t-he—t+eatedi soy mlk; and incubating the aseptically

".packagedgsoy mlk to anME&SSQ ﬁmqhﬂu@@@h&g@%&@fyhﬂ{ oduct; wherein

t he honogeni zed soy mlk

st or age,
process

added soy protein isolate is cooled for

pr eheat ed, and ggrq i ni zati on
rior to subj ecfl ng %e soy m?’ﬁhev%\n! ﬁ g’d%“i%ﬁ?@?g?ﬁ@l solate to

ul tra-high terrperatfure

or 2-30 seconds; and
cooling the sterilized soy milk first in a precooler to a temperature
of between 40°C and 65°C, and then cooling the soy milk to a temperature
of between 10°C and 30°C in a final cooler;
mixing the sterilized soy milk with & coagulant in an aseptic mixing -
process to form a treated soy milk;
aseptically packaging the heated soy milk; and
incubating the aseptically packaged soy milk to form the aseptically
packaged tofu product;
wherein the homogenized soy milk with added soy protein
isolate is cooled for storage, preheated, and homogenized by 2 second two stage homogenization
process prior to subjecting the soy milk with added soy protein isolate to ultra-high temperature

sterilization .
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sterilization. 2.

The nmethod of claim1l, wherein the first and second two

st age honogeni zg

first pressure
the first stage
second stage hojo

I

a fitst stage ahRERb
n
h

Urlhgruuessew 1 TCl ude honogeni zing at a first pressure in
ht| a second pressure which is_ | ower than the

17 3. The net hod of ‘f’al m 2, wherein

gnqu AR E9sn || s| carried ou ti g ril he

of claim1l, whefein The SO0y mITK
140[err]C for 2}jto 65 seconds. 5. met hod of c

eni zat ion 1S ar' ried out at under—-‘:‘&—bm*——vﬂr———'ﬁ%e—-lﬁt hod

mlk is st

%ﬁ

S st él lized by h m"mﬁ“,@!ﬂ]hec ggy

Mto 130[err]Cto 145[err]Cfor X te
aiml, wherein the soy mlk is sterilized by

seconds. 6

heating in a plate hegtndPHhipRFebroducihbeanehbedt 0faTlpi padkayberebat he

ul tra-high

product from soy beans comprising:

extracting soy milk from the soy beans;
adding a soy protein isolate toc the soy milk;

homogenizing the soy milk and added soy protein

isclate in a first two stage homogenization process;

subjecting the soy milk with added soy protein

isolate to an ultra-high temperature sterzllzation;

mixing the aseptic soy milk with a coagulant in a

aseptic mixing process to form a treated soy milk;

aseptically packaging the treated soy milk; and

incubating the aseptically packaged soy milk to form

the aseptically packaged tofu product;

wherein the homogenized soy milk with added soy

protein isolate is cooled for storage, preheated, and homogenized by
a second two stage homogenization process prior to subjecting the
soy milk with added soy protein isolate to ultra-high temperature

sterilization.

2. The method of claim 1, wherein the first and second
two stage homogenization processes include homogenizing at a
first pressure in a first stage and homogenizing at a second
pressure which is lower than the first pressure in a second

stage.



tenperature sterilization pracess includes cooling the sterilized soy mlk
by a two stage cooling process which includes cooling in a pre-cooler to
bet ween 40[eftr] C an ' ling in a final cool er between
10[err] C and 30[err]&EP’8§ E ofl of claim1l, wherein the soy mlk with
added soy protein isor( ate TS deaer it ¢d bet weBubistituteisheet add Apidlioh?99 wo

stage honogeni zatign jprpgedPRsi99s 118 97 A nethod
aseptically packaggd {t of u product gofprising: extracting soy mlk from soy
beans; adding a soyy protein 1solate

m’lk and added soy |protein isolate i Oat P\i/o-sg%/agy ﬁo‘#ﬂmmﬂu"mmﬂ“me:gy

subjecting the soy mIk with added soy protein isolaté td dn ®ltfa-high
temperature sterilization including the steps of.; eh Lpg ~soy milk
to a tenperatur8-of Eéﬁmééﬁh%‘é[%’%r ‘é‘hc?’ldgfélgﬁfc?%aegg%gi ﬁéggﬁe soy milk

and homge?xlo%nlog nEE‘S:ESX E.ns”éérried out at 100 to 170 bar and the second

scage homogenization is carried out at under 70 bar.

y, The method of claim 1, wherein the soy milk is

szerilized by heating to 125°C to 140°C for 2 to €5 seconds.

5. The method of claim 1, wherein the soy milk is

sterilized by heating to 130°C to 145°C for 1 to 20 seconds.

6. The method of claim 1, wherein the soy milk is

sterilized by heating in a plate heat exchanger.

7. The method of claim 1, wherein the ultra-high
temperature sterilization process includes cocling the
sterilized soy milk by a two stage ccoling process which
includes cooling in a pre-ccoler to between 40°C and 65°C and

& cooling in a final cooler between 10°C and 30°C.

8. The method of claim 1, wherein the soy milk with added soy protein isolate is

deaerated between the first and second two stage homogenization processes.



sterilizing-the soy m | k-by heating to between 129[err]C and 145[err]C for
2-30 seconds; and co n&@% éé]ﬁ au—uiu d soy mlk first in a precooler to a
tenperature of bet weg ﬁ f [err]C, and then cooling the soy m |k
to a tenperature of pefweéen lulerrI nd 30[err]C in a final cooler; mxing
the sterilized soy njlk @z MBRR ¢80yl gnt i n arSuistititecheek: A4 Aprickda9 t o

forma treated soy m | k; asepticall ac i ng the heated soy mlk; and
i ncubating the asept)cally packaged sqy k to formthe aseptically
packaged tofu product; REPLACENMENT |SHEET wherein the honogeni zed soy

mik with added soyc‘grotel n_i1solate 1's cooled for storag preheated, and
honogeni zed by ase hogsf Brodusing rereseptically nerlksgedtofbrroduch eoroprising:

subj ecting the soy mlk with added soy protein isolate to ultra-high
tenperature sterilizati omxtracting soy milk from soy beans;

adding a soy protein isolate to the soy milk;
homogenizing the soy milk and added soy protein isolate in a two-stage
homogenization process;
subjecting the soy milk with added soy protein isolate to an ultra-high
temperature sterilization including the steps of:
preheating the soy milk to a temperatur.e of between 60°C and
105°C;
deaerating the soy milk and homogenizing the soy milk;
sterilizing the soy milk by heating to between 129°C and 145°C
for 2-30 seconds; and
cooling the .sterilized soy milk first in a precooler to a temperature
of between 40°C and 65°C, and then cooling the soy milk to a temperature

of between 10°C and 30°C in a final cooler;

Wt mixing the sterilized soy milk with a coagulant in an aseptic mixing
process to form a treated soy milk;
asepﬁcally packaging the heated soy milk; and

incubating the aseptically packaged soy milk to form the aseptically

A

packaged tofu product;
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wherein the homogenized soy milk with added soy protein
isolate is cooled for storage, preheated, and homogenized by a second two stage homogenization
process prior to subjecting the soy milk with added soy protein isolate to ultra-high temperature

sterilization .
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