2 - noi sture content of from 35 to 55% based on the weight gg.Hag§ -0
pelletg, before sterilisation and further denaturation by steam No,
| unps &re produced and no | osses occur. The devitalisation procngg ¢
i s"necessary only when the gluten is vital, for exanple in the case
of vital wheat gluten. 5 Accordi ngly, the present invention provides
a process for the production of a fermenting material which

conprises form ng a dough by adding water to a dried gluten in an

A l'.\{
ﬁ urejcontent to

amount of fromi, 1t ﬁg’%ﬂ%mmd on t he_ wei-eh
I Nng wat er

pe€lletising the dough and a to inc
from35 to 55% by wei ght based on the wei ght U .
sterilising thefr[ELD OF THESNVENTEORAM t r eat neat DETAI LED _
DESCRI PTI ON OF THE | NVENTI ON 15 In this description, "pelletising” is
used as synonynous with "granul ating". The dried gluten may be
wheat gl uten, cThepedsehtinvention eelatsd apeiletisativh procesy énd more particulaglistowy

be used to produyce th |l et ... Wen t-he, dri ed. gl uten. i S eat
ol uten. it |5 alPRREEane pEneaRiPn afAdiod AbRbetiel on Bl e lsed av ¢ ne
wat er. 20 Thierthenting imatetialofor e/ ptocluction iof dermentéd prosuctsspchtasaoy sauce

t enperat ure abo%?dg@:{sgﬁfn]gg’etﬁ'g' by means of hot air or contact with
hot surface, in a drier, “ah oven or using a st eam j acket ed vessel.
The duration of the devitalisation may be fromb5 seconds to 3 hours

and dependg on BACKEGROUND OF TEEYINVEMNTONY | onger periods of tine

being required at | ower tenperatures. For exanple, the devitalisation may
‘be 25 carried out at a tenperature from60 to 200[err] C over a period of

from 3 hours toEP-A-0711510elsinmsa procedschonthe/piodactids Of e feiméntinig’Matsrial Ghich
oxer 42, 25T 0% ko bAM kg s BRR Seighs ot e SHBER R 3 R whion
flour or wheat ofwheatsastawaw araberinlgadding steancto the materidl seeas tyl adjust.a Moista@
amount of wheat o G Y By iing Svithin K rkhg B0 197 A% Y arld Snaldih oMU by
steaming. The steaming is said to denature the wheat gluten. The adjustment of
moisture content to the required range is said to facilitate the granulation, which
upon steaming, achieves the satisfactory denaturation of protein. The dried gluten
product is said to include dried wheat gluten product, dried corn gluten product
20 and the like. The fermenting material may be used in the manufacture of
fermented products such as soy sauce, miso, seasoning and the like.

However, when steam is added directly to gluten, in the case of saturated steam
and vital wheat gluten, there are problems not only with the formation of

25 undesirable hard lumps which have to be sieved away causing losses, but also it is
very difficult to achieve a moisture content of from 12-18%, especially for a larger
scale of production. Vitality causes elasticity of the wheat gluten dough when
water is added.

30 SUMMARY OF THE INVENTION

We have found that these problems can be solved by devitalising the wheat gluten
before the pelletisation. Devitalisation is part of denaturation and can be achieved
by heat treatment. Upon devitalisation, water can be added in an amount of from
35 19 to 55%, depending on the degree of devitalisation, to form a dough and to
facilitate pelletisation. Additional water can be introduced to the pellets to a

e

i




espeC| ally from 10:-to 30% by wei ght based on the wei ght of the dried raw

materi al . The anount of water added to the dried gluten is
ipreferhbly from30 to 45% by 35 wei ght based on the wei ght of the dough
“The amount of water added depends on the vitality of the gluten as
wel |l as the conposition of the raw materi al s.

3 The dough may be pelletised by conventional neans such as a
screw press, a neat m.ncer or a pellet mll. The pellets may have
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pellets by steam treatment.

DETAILED DESCRIPTION OF THE INVENTION

In this description, "pelletising” is used as synonymous with "granulating".

The dried gluten may be wheat gluten, corn gluten or rice gluten and one or more
glutens may be used to produce the pellet. When the dried gluten used is wheat
gluten, it is advantageous to devitalise the wheat gluten before adding the water.
The devitalisation may be carried out by heating at a temperature above 60°C, e.g.
by means of hot air or contact with hot surface, in a drier, an oven or using a

steam jacketed vessel. The duration of the devitalisation may be from 5 seconds to
3 hours and depends on the temperature used, generally longer periods of time
being required at lower temperatures. For example, the devitalisation may be
carried out at a temperature from 60° to 200°C over a period of from 3 hours to 5
seconds, preferably from 100° to 120°C over a period of from 30 to S minutes.

Before adding the water to the dried gluten, it is advantageous to add wheat such
as wheat flour or wheat bran as the carbohydrate source to the dried gluten. The
amount of wheat added may be up to to 90%, preferably from 5 to 50% and
especially from 10 to 30% by weight based on the weight of the dried raw
material. |

The amount of water added to the dried gluten is preferably from 30 to 45% by
weight based on the weight of the dough. The amount of water added depends on
the vitality of the gluten as well as the composition of the raw materials.



Advant ageousl y, " the process may be carried out conti nuousl y, €.0g. using a

noodl'e | ine concept but with a | ower precision on the dough

t hi'ckness and noodl e di aneter. The continuous process includes

m xi ng: t he~i ngredients (dried . devitalised gluten, wheat flour, wheat
bran), pelletisation, addition of water, 25 ~ steam ng, cooling and

I nocul ati on of spore suspension. The substrate is then | oaded onto
the koji machine for fernentati on and subsequent hydrol ysis.

EXAMPLES 30 The foll owi ng Exanples further illustrate the invention.
Exanmple 1 35kg of vital wheat gluten was devitalised by heating at

100[err] C i n a Thbéidonghmneayibe pelietised\biyt donvestienahmeansesuch as a30rew presssa nikae
t hus devitalised.: : ' s .
and 12.5 kg of %&%@%ﬁ%@gﬁﬁ%‘;‘gﬁm ?gﬁ%ﬁ;% ilfﬂlﬁ“ M2 with ijﬂ;
4 m x@YATage clampien opb R, e piiras @ toremuand espesiablyd
TR (el gt i e g o e
pel l ets such t hAYMPhTRisTaRLYTEoM Aiofmmpnd ¢spegially dfam 4 to ommyas 4706 by
wei ght. The pellets were then steamed at 100[err]C for 10 mnutes and 5
af t erwar ds cool t o, bel OLerrl&., The copled pellets were mxed ,w.th a -
M qal d < 5 a0 4R bhitern befre Sferfbafifh b sTealfBpE BRI rodkes
Koj i fermentatithe maisture content 4o fiora40do 50% by wehghtrbased ofithe waigldrofithe The
mat ur ed kojoi wg?elggfgrol ysed by addi ng water to obtain a hydrol ysate
sot |

with a total content of 20.2%d m The hydrol ysis was carried
out at 4[err]C for 2 weeks before 2 weeks of norom 10 fermentati on where

sal-t was added AlfeR chENRg, tE pbHURT Ay tHed BEMAAR itk8%koji by mixing with
' carbohydrates, inoculating with Aspergilli and fermenting the koji substrate for

about two days. The koji may then be converted into a seasoning by conventional

15 methods or by a method as described in EP 0640294 or our co-pending patent
applications EP-A-96114850.9 and EP-A- 96202309.9, the entirety of which are
hereby incorporated by reference. The use of the pellets of the present invention in
the koji fermentation gives a good hydrolysis yield due to the ease of
disintegration during hydrolysis.

20
Advantageously, the process may be carried out continuously, e.g. using a noodle
line concept but with a lower precision on the dough thickness and noodle
diameter. The continuous process includes mixing the ingredients (dried
devitalised gluten, wheat flour, wheat bran), pelletisation, addition of water, .

2] steaming, cooling and inoculation of spore suspension. The substrate is then
loaded onto the koji machine for fermentation and subsequent hydrolysis.

EXAMPLES
30 The following Examples further illustrate the invention.
Example 1
35kg of vital wheat gluten was devitalised by heating at 100°C in a ribbon blender

35 with a steam jacket for 30 minutes. The thus devitalised wheat gluten was mixed
with 2.5 kg of wheat bran and 12.5 kg of wheat flour. Water was added to the



pr essed and the' cl ear sauce was heat treated at 90[err] C for 20 m nutes.

The product t hus prepared had a |ight col our, good taste and
excel l ent flavour. Exanple 2 15 Wat er was added directly to
a mxture of 35kg of rice gluten, 2.5 kg of eat bran and 12.5 kg

of wheat flour to obtain a noisture content of 45% The dough forned
was then fed into a mncer to produce cylindrical pellets each having a
di anet er of 5nmm A simlar procedure for steam ng, koji making and

ti | T t.
huoe PLeparat R offoid sk URHe Binlh SR, tnd coneh formed Us id it ino
Exanpl e 3 25  amincgy m prioduee py pellets eaeh ha@mgmamtemoﬂémrm Aslditional

except that cor Wa@éﬂ%&‘é‘mtroduced R? ellé‘?sssdéhefﬁzctiﬂ tﬁéﬁﬁ%ﬁg '3 cbht% T of tHe llets

powder and the noi sty cont ent et1s |on
was 35% Additi BRE4A v(agé!rwmabt |WrR§&1@€Sewetedhm§teamed at 1&9| ¢é°% ® arigutes and

steam ng such t bﬁbrvfrﬂﬂs ¥BbRd16Delen 4ePC. 'Pﬁe é&tﬂe&%&ll@ﬁs&;vdﬁ&nﬂ;@%mﬁ@a hq[uld
]'cl'lhe product hugu pen ion oq"ﬂa g oi‘Aspt(;l!rgtilh(fso or%'%é spores 1nocutlumaﬁ%_]1 férmentatlo was
avour . 35 B
carried out for 42 hours at 27 - 33°C. The matured koji was hydrolysed by adding
water to obtain a hydrolysate with a total solid content of 20.2%m/m. The
hydrolysis was carried out at 4°C for 2 weeks before 2 weeks of moromi
10 fermentation where salt was added at a level of 12%m/m. The moromi was
pressed and the clear sauce was heat treated at 90°C for 20 minutes. The product
thus prepared had a light colour, good taste and excellent flavour.

Example 2

15 |
Water was added directly to a mixture of 35kg of rice gluten, 2.5 kg of wheat bran
and 12.5 kg of wheat flour to obtain a moisture content of 45%. The dough formed
was then fed into a mincer to produce cylindrical pellets each having a diameter of
Smm. A similar procedure for steaming, koji making and sauce preparation was

20 followed as in Example 1.

The product thus prepared had a light colour, good taste and excellent flavour.

Example 3
25 _

A similar procedure was carried out as in Example 2 except that corn gluten
powder was used instead of rice gluten powder and the moisture content of the
dough before pelletisation was 35%. Additional water was introduced to the
pellets before steaming such that the moisture content of the pellets was 47%.

30
The product thus prepared had a light colour, good taste and excellent flavour.

35



Exanple 4 - ' A sinmilar procedure was carried out as in Exanple 1

except .that 35kg of 5 devitalised wheat gluten was m xed with 2kg of

wheat bran and 4 kg of wheat flour and water was added to give a

nof sture content of 40% before pelletisation.s Example 5 10 A

simlar procedure was carried out as in Exanple 1 except that 35kg of

devitalised wheat gluten was m xed with 5 kg of vital wheat gluten, 2.4kg

of wheat bran and 4.7 kg of wheat flour and water was added to give

a ooisture content of 33% before pelletisation. 15 Exampl e 6

A simlar procedure carried out as in Exanple 1 except that the

devital i sation tXample st wheat gluten was carried out by adding directly

super heated steamat 1 bar and 150[err]C to the wheat gluten before

m xing with the,carbhohydrates and form ng the.20 |l ets. Exanpl e

7 A s i pEeskafte RS cedier O it Exemplf Eexfprihat 3%pf | ha

t he devit aki sat devitatised whefat gheten wak miized weith 2leg of wiheatbranrand 4 kgiofimdedt bed

dryer with inle ' r . . 0 le 8
o fnd, §BREE N Ut to give 7 ot e SOHtBh 0F40% hefore oA

30 A sim |l ar procedure was carri

di anet er of the pellets were 3 nm 35
Example 5
10 A similar procedure was carried out as in Example 1 except that 35kg of

devitalised wheat gluten was mixed with S kg of vital wheat gluten, 2.4kg of
wheat bran and 4.7 kg of wheat flour and water was added to give a moisture
content of 33% before pelletisation.

15 Examplé 6
A similar procedure was carried out as in Example 1 except that the devitalisation
of wheat gluten was carried out by adding direcily superheated steam at 1 bar and
150°C to the wheat gluten before mixing with the carbohydrates and forming the
20 pellets.

Example 7

A similar procedure was carried out as in Example 1 except that the devitalisation

25 of wheat gluten was carried out in a fluidised bed dryer with inlet air temperature
set at 110°C.
Example 8

30 A similar procedure was carried out as in Example 1 except that the diameter of'

the pellets were 3 mm.

35



6 . © Exanple 9. A simlar procedure was carried out as in

Exanpl @ 1 except that the pelletisation 5 was carried out using a screw
press. Exanpl e 10 A simlar procedure was carried out as in
Exanple 1 except that the pelletiser used 10, produced spheri cal -
‘granutates with dianeter of 3-8nm Example 1 1 A simlar

pracedure was carried out as in Exanple 1 except that 25 kg of corn 15
gluten pellets prepared as described in Exanple 3 were fernented together
with t he wheat gluten pellets. Example 12 20 A simlar
procedure was carried out as in Exanple 3 except that 35 kg of wheat

gl uten devit al i Exemple Yescribed in Exanple 1 was ni xed together with 35 kg

of rice gluten, 5 kg of wheat bran and 25 kg of wheat flour before
the pelletisation., . Exanpl e 13 25 . A sim | ar procedure was .
carried out as AriEiaRBrosedureyas GRried.ut 25 in BXample | exceptihpctte pellghsation

soya bean gil| wascagid dutdishida Sfre®gpresg! uten.
Example 10

A similar procedure was carried out as in Example 1 except that the pelletiser used
10 produced spherical granulates with diameter of 3-8mm.

Example 11

A similar procedure was carried out as in Example 1 except that 25 kg of corn

15 gluten pellets prepared as described in Example 3 were fermented together with
the wheat gluten pellets.
Example 12

20 A similar procedure was carried out as in Example 3 except that 35 kg of wheat

gluten devitalised as described in Example 1 was mixed together with 35 kg of
rice gluten, 5 kg of wheat bran and 25 kg of wheat flour before the pelietisation.

Example 13

P
A similar procedure was carried out as in Example 11 except that 40 kg of
steamed defatted soya bean mill was used instead of corn gluten.

Example 14

30 o _
A similar procedure was carried out as in Example 1 except that wheat flour and
wheat bran were mixed with vital wheat gluten before devitalisation.

35



Example 1430 ° . A sinilar procedure Was carried out as in Exanple 1
except .t hat wheat flour and wheat bran were mxed with vital wheat

gl uten before devitalisation. 35 :

7 : Exanpl e 15 A simlar procedure was carried out as in
Exanmpl'e 1 except that an inoculumof 5 | actic acid bacteria at 7x10[err]
cfu/g was added to the steaned pellets before koji fermentati on and
the hydrolysis was carried out at 35[err]C for 2 days. Pressing was

carried out after the hydrolysis and with salt added to a level of 12%m .

8
Example 15

A similar pfocedure was carried out as in Example 1 except that an inoculum of
5 lactic acid bacteria at 7x10° cfu/g was added to the steamed pellets before koji

fermentation and the hydrolysis was carried out at 35°C for 2 days. Pressing was

carried out after the hydrolysis and with salt added to a level of 12%m/m.



CLAI VB : 1. A process for the prod'hctio‘n of a fernenting materi al

whi'ch conprises form ng a dough by adding water to a dried gluten in
an amount of from 19 to 55% by 5 wei ght based on the wei ght of the
dough, - pel l eti si ng the dough and addi ng wat er to increase the

noi sture content to from35 to 55% by wei ght %ased on the wei ght of
the pellets before sterilising the pellets by steamtreatnent. 2. A

process according to claim1l wherein one or nore glutens is used to produce
10 t he peIIetC AIMS 3. A process according to claim1l wherein the
dried gluten is Jmegfl gluten, corn gluten or rice gluten. 15 4. A
process according to claim1l wherein when the dried gluten used is vital

wheat gl uten, the | | | ' r :
5. A process acaodioecssaor i plodubih b ntcrtRiginfieRat Whict AenpRke forming
at a tenﬁépagh%aaddm&@feértﬁa]a ‘{T@dﬂlﬂf@rm]?@ apeyntoffeomd t9:55% b 3
gourts ltp 5ts_secowéﬁg_ ht#ased on tlge g/eigﬁt@f‘ﬂ‘i@ééug'lﬁ(‘p@]géﬁéiﬁgtﬂﬁe a&tﬁg}rraﬁdt Mtﬁhglvfhtéhe
evitalisation |s.carri ou ans .o r hea st eam . hot .
Gr T o or 1o nereoe fhemeistaie cantont e dRR Sodo e by Welghit bised Bt she steight
according to cl ef thelpellets beforesterilising thel pellets bytsteaml tieatmedtut en 25  before
adding the water to the dried gluten and pelletising. 8. A process

according to claim4 wherein wheat is added to the dried gluten :
before devit al i 2adipmcess asherdingtaicleim 1 whereirpong\opmore ghutensisrused go produce

claim7 oryclai me‘g? rein the wheat is wheat flour or wheat bran.
10. A process acc Ing to claim1 wherein the dough is pelletised by a
scr.ew press, a neat mincer or a pellet mll. 35
3. A process according to claim 1 wherein the dried gluten is wheat gluten, corn
gluten or rice gluten.
15 4. A process according to claim 1 wherein when the dried gluten used is vital

wheat gluten, the wheat gluten is devitalised before adding the water.

5. A process according to claim 4 wherein the devitalisation is carried out at a
temperature from 60° to 200°C over a period of from 3 hours to 5 seconds.

20
6. A process according to claim 4 wherein the devitalisation is carried out by
means of superheated steam, hot air, in a drier, an oven or a steam jacketed vessel.

7. A process according to claim 1 wherein wheat is added to the dried gluten
£2] before adding the water to the dried gluten and pelletising.

8. A process according to claim 4 wherein wheat is added to the dried gluten
before devitalisation of wheat gluten.

30 9. A process according to claim 7 or claim 8 wherein the wheat is wheat flour or
wheat bran.

10. A process according to claim 1 wherein the dough is pelletised by a screw
press, a meat mincer or a pellet mill.
35
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9. * 11, A process according to claim 1 wherein the pel l ets have a

cyl i ndr.i cal shape or : spherical shape and with an average di aneter of
fromlto 10nm 5 12. A koji product produced by koji making using one
.or nore fernenting mat eri al s obtai ned oy a process according to any
of thé preceding clains. 13. A koji product produced according to
‘claim 12 and together with other protein substrates. 10 14. A

process of preparing a koji product which conprises mxing pellets obtained
by a process according to any of the preceding clains with carbohydrates,

i noculating with 111 and fer nt|n t he strate fo aper|

of ‘time iﬁr@s G55 AR EPRAARE 105 Jatm 4 Fllbﬁlilf;ﬂ?é@f%‘ ek o

are capabl e of é&m&ym@emdmmmt&mgrﬁimafebemmmu&a lOmm 15 A
seasoni ng produced froma koji product obtained by a process according to

either claim 13 or .claim 14.
5 12. A koji product produced by koji making using one or more fermenting

materials obtained by a process according to any of the preceding claims.

13. A koji product produced according to claim 12 and together w1th other protein
substrates.
10 .
14. A process of preparing a koji product which comprises mixing pellets obtained
by a process according to any of the preceding claims with carbohydrates,
inoculating with Aspergilli and fermenting the koji substrate for a period of time
to make fermented koji so that enzymes are produced which are capable of
15 hydrolysing protein and carbohydrates.

15. A seasoning produced from a koji product obtained by a process according to
either claim 13 or claim 14.
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