DESCRI PTI ON  METHOD FOR FERMENTATI ON AND CULTI VATI ON

FERVENTED PLANT EXTRACT, FERMENTED PLANT EXTRACT

POADER, AND COVPOSI TI ON  CONTAI NI NG THE EXTRACT OF

FERMVENTED PLANT [ Technical Field] [0001] The present

invention relates to a nethod for fernentation and

cultivation for obtaining an i nmmunopotenti ator which

is safe when added in pharnmaceuti cal s,

pharmaceuticals f or animals, quasi drugs, cosnetics,

foods, functional foods, feedstuff, and bath agents

for manmmal s i ncl udi ng humans (specifically donestic

animals, pet animals, etc.), birds (specifically

farmed chi cken, pet bi DESCREIPTION anphi bi an ani mal s,

reptiles, fish (specifically aqua cultured fish, pet
METHOP, RAR. FERMENTAMION: ANRt EYLTAVARITON] f BERPENTED MIANT

a fernmented plant extract, a fermented plant extract
EX&'Bﬁﬁé"irniE’@WmTEWﬁ-w&t FRTRACTY POWDERneRBYy CHOMPOSITION

d for fernentation and cul ture, powder

Coggﬁﬂgﬁﬁﬁnaﬂﬁh@}ﬂmo&ﬁ SETRRMENFER (RIANEBD from t he
% nte? Q i h extract and a fernmented plant extract
[ %ﬁgg§F9'oﬁ edf8dt ai ning the fernmented plant extract.
[Bacgﬁ§gﬁfd Art] [0002] It is an urgent problemto
est a di sease prevention i

The present invention relates to amethod for fermentation
and cultivation for obtaining an immunopotentiator which is
safe when added in pharmaceuticals, pharmaceuticals for animals,
quasi drugs, cosmetics, foods, functional foods, feedstuff,
and bath agents for mammals including humans (specificaily
domestic animals, pet animals, etc.), birds (specifically
farmed chicken, pet birds, etc.), amphibian animals, reptiles,
fish (specifically aqua cultured fish, pet fish, etc.) and
invertebrates, amethod for producinga fermentedplant extract,
a fermented plant extract containing the immunopotentiator
obtained by the method for fermentation and culture, powder
containing the immunopotentiator obtained from the fermented
plant extract and a fermented plant extract composition
containing the fermented plant extract.

[Background Art] |

[0002]

It is an urgent problem to establish disease prevention



and therapeutic nethods including infection prevention

technol ogy for the mammal s i ncl udi ng human

(specifically domestic animals, pet aninals, etc.),

birds (specifically farmed chicken, pet birds, etc.),

anphi bian animals, reptiles, fish (specifically aqua

cultured fish, pet fish, etc.) and invertebrates.

Furthernore, in order to achieve this, the nethods

usi ng no chem cals, wthout environnmental pollution,

wi t hout produci ng resistant bacteria and w t hout

accunul ation in the human body are strongly required.

The present inventors have already found for the

above problens that the inmunopotentiators derived _
anflr ohprapeyt isuchesbods: edneluddey anfgeédonsgpaeyention

achi eve the di sease prevention_and therapeutic .
teghpedegy( FERentheodigiEmle 1RGAVGANGH hyRR dgPepifically

Also in order to achieve the above object, the . _,
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.bact [ i t h .wheat - t
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exhibrt the inmunopotentiation effect, and these

mePhdtR! uBRhYI 3b PRI S, HAHAIN I ildhmental pollution,
i mmunopot enti ator have attracted attention. [0003]
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commonly 2

in the human body are strongly required. The present inventors
have already found for the above problems that the
immunopotentiators derived from plants, such as water extract
of wheat safely achieve the disease prevention and therapeutic
effects (Patent document 1, Non-patent document 1). Also in
order to achieve the above object, the present inventors have
found that it is possible to use 1low molecular weight
lipopolysaccharides obtained from Pantoea agglomerans which
is a symbiotic bacterium with wheat (Non—-pa1;ent document 2).
Meanwhile, recent studies have demonstrated that various
substances in addition to lipopolysaccharides exhibit the
immunopotentiation effect, and these plural natural materials
containing the immunopotentiator have attracted attention.

{0003]

Fermentation technology using bacteria has been commonly



used not only in food fields but also broad fields.
The fernentation has been widely utilized for the
production of al cohols including w nes, the
producti on of soy sauces and soybean pastes, the
production of fermented m |k products such as
cheeses, and the production of pharmaceuticals. The
bacteria used for these fernentations are nany, and
rice malt (fungus) yeast and lactic acid bacteria are
representative, but it has been rarely reported to
use gram negative bacteria. In general, the
fermentation is a phenonenon that organic matter is
deconposed by an action of the bacteria, and neans in
usede notr il weive fiolpgt Biekds ubusuledisanderéad pfbdlided The
by the bacteria (Non-patent docunment 3).
feF@BPé%hPat hegsbepnt Hadedvnehtadiizes fedi hbet psoduction of

acteria include w ne-making. The wine-making is the
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tl on culture using an e ant
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living in a synbiotic relationship™wth the plant

In h@ve aent hafehantewiomnnd al higeh diemop ehaftd BfHii dAStter
issdecompqsed by an action of the bacteria, and means in the
broad sense that a useful substance is produced by the bacteria
(Non—-patent document 3). Representatives of the fermentation
using the bacteria include wine-making. The wine-making is
the fermentation technology using wine yeast adhering to the
fruit skin of grapes, and its product is alcchol. In the
fermentation technology using the bacteria, as those using
gram-negative bacteria, methane fermentation using methane
bacteria, acetic fermentationusingaceticbacteriaandethanol
fermentation (tequila fermentation) from rootstocks of maguey
using Zymomonas mobilis have been known, but fermentation
cultureusinganedibleplant asamaterial andusingthebacteria

characterized by living in a symbiotic relationship with the

plant have been rarely known, and the immunopotentiator has



never attracted attention as a fernented product.
Still nore, the nmethod for fermentation and culture
for the purpose of producing the immunopotenti ator
has never attracted attention. [0004] Meanwhile, when
the fernmentation is perforned by the bacteria,
generally there are nutrient conditions which a
fernmentation substrate should neet for bacteria
gromh. That s, the presence of substances avail able
as nutrients by the bacteria is essential, i.e.,
nonosacchari des such as glucose and fructose as
carbon sources are sufficiently contained. Therefore,
fruits such as grapes contai ning abundant fructose
neygm dpetpactedattantion feradermeandredspbotuate wethdlimore,

givin any processing. However, in other cases, a
thgy é‘ﬁﬁ%ﬁlqréyﬁr sipgmentsathiven | apd agdl BREGNE ofr demPrHase of
the fernentation by the  bacteria is required. For _
Pr@ﬁ&ﬁﬁﬂ%th%émﬂﬁpégﬁﬁﬁ?qaﬂﬁﬂﬁﬁ%§DQﬁﬁﬁ?F%r?§t§dattentlon-
bactfé'ﬁ used for the tequila fernentation. In this
case; % Ebsaccharides obtai ned fromthe rootstocks of
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bacteria is essential, i.e., monosaccharides such as glucose
and fructose as carbon sources are sufficiently contained.
Therefore, fruits such as grapes containing abundant fructose
can be utilized as the fermentation substrate without giving
any processing. However, in other cases, a pretreatment such
as heating and enzyme treatment for the fermentation by the
bacteria is required. For example, the foregoing Zymomonas
mobilis is a bacterium used for the tequila fermentation. In
this case, polysaccharides obtained from the rootstocks of the
magueywhichisnotedibleplantaredecomposedintofermentable
monosaccharides by heating, and subsequently the
monosaccharides are fermented by the bacteria to yield the
alcchol as the fermentation product. Therefore, when the
fermentation culture is performed using a typical bacterium,

the polysaccharides such as starch are not suitable as the



fermentation substrate. For exanple, it has been

descri bed that Pant oea aggl onerans cannot deconpose

starch (Non-patent docunment 4). [0005] W have

denonstrated that an active conponent for

potentiating the inmmunity is contained in an aqueous

extract of wheat flour (Non-patent docunent 5). W

have al so denonstrated that the active conponents are

contained in food grains (wheat, rice), seaweeds

(brown seaweed, kelp, hijiki (brown alga) and | aver)

and beans (soybean and adzuki bean) (Non-patent

docurment 6). As this biological activity, it has been

found to have preventive effects on human and nouse
fegimesdadsi on{ divdimftrast e hy o iqpemird, e atidpite dldrewat idéssribed

cancer) and can be effective for infection prevention
thet Faeffoear asgderarans cehnhekedecoPpesatstoeemeton;patent

Non- pat ent docunent 1). However, to expect the above
dogpmeext By «t he aqueous extract of wheat flour, it is

neceg 8&% to ingest the wheat flour in a | arge anount.

[ 000 ? énmhile, Pant oea aggl onerans is a bacterium

AP ER OR EI T R
PRS0 HACCRRMMTSNRE LERRHRPIRLAS Slhong yceract
oleag%ggg aﬁﬂ&@fmr%%ésd%@un@?lty gljl.V\lheﬁg bﬁ'gve also
demonstrated that the active components are contained in food
grains (wheat, rice), seaweeds (brown seaweed, kelp, hijiki
(brown alga) and laver) and beans (soybean and adzuki bean)-
(Non-patent document 6). As this biological activity, it has
been found to have preventive effects on human andmouse diseases
{diabetes, hyperlipemia, atopic dermatitis, cancer) and can
be effective for infection prevention of fish, crustacea and
chickens (Patent document 1, Non-patent document 1). However,
to expect the above effect by the aqueous extract of wheat flour,
it is necessary to ingest the wheat flour in a large amount.

[0006]

Meanwhile, Pantoea agglomerans is a bacteriumwhich lives
in a symbiotic relationship with wheat, and is considered to
be useful in wheat cultivation because the bacterium supplies
phosphorus and nitrogen to the wheat (Non-patent document 7).

Also, Pantoea agglomerans deposits not only on wheat but also



on epiderm s of pears and apples. It has been
denonstrated in Europe that rot diseases due to fung
can be prevented when this bacteriumdeposits, and
devel opnent of utilizing this bacteriumas an
environmental ly friendly fungicide with no toxicity
has been advanced (Non-patent docunent 8). It has been
defined that synbiosis is "a phenonenon in which
xenogenei ¢ organisns |live together. In this case, it
Is common to nmean constantly keeping a behaviorally
or physiologically close relationship. Therefore, it
does not fall into this concept only to live in the
sanme habitat. Synb|05|s is classified and divided

onj fPa ARG fc Meagst iaa] GRRA ng 16 heise beeme demanistgated

and essentiality of the synbiotic partner,
ingharapRdHiat tlsptoﬁils@ﬁéetseﬁaﬁ g iasanshatpEgvented when
er SR s Y e RS ERp S il vt
I d t f .t
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togxgt}.ltg}tﬁgs E:% ?&%an g&b(fl&?t zmergt?%%%& n?:)Sgt ﬁgs been

een “known t O0€a agglonerans I's separ

de¥ifdh tRa@N% %ﬁéﬂﬁnéﬁd a?%g%%&%ﬁ?ﬂﬁi RALYN xenogeneic

docurent 5) and al so separafe ruits

or@%'isﬂt%t eRtcdepyaRAks . 107413 ni btchas, been £ CRUM&H to mean
that Pant oea agglonerans protects plants fromfungi or

cofibhaht 1IRaqeRidihdYa NS B8a B | 8F0bh¢sibNeGiRANERt close
docunents 12, 13) and perforns phosphorus and
rebatiogehibi.xarThepefhee, patedbesbnot fall into this concept
only to live in the same habitat. Symbiosis is classified and
divided into various categories depending on the life meaning
and essentiality of the symbiotic partner, sustainability of
the relationship and spatial positioning of the symbiotic
partner. Generally, the symbiosis is broadly divided into
three, mutualism, commensalism and parasitism on the basis of
the presence or absence of life benefit/disbenefit of the
symbiotic partners." (Non-patent document 9). It has been
known that Pantcea agglomerans is separated from wheat in any
regions and any types (Non-patent document 5) and also separated
fromfruits (Non-patent documents 10, 11). It hasbeen reported
that Pantoea agglomerans protects plants from fungi or other

bacteria by producing antibiotics (Non-patent documents 12,

13) and performs phosphorus and nitrogen fixation (Non-patent



docunent 7). Therefore, it is considered that Pantoea
aggl onerans is always present in plants and plays a
role to give benefits to plants. Thus, its living
node is regarded as "synbiosis" but not "parasitisni.
In addition, we have denonstrated that the active
conponent to potentiate the imunity is contained in
Pant oea aggl onerans. Al so, we have found that the |ow
nol ecul ar wei ght |ipopol ysacchari de obtained from
this bacterium has preventive effects on human and
nmouse di seases (di abetes, hyperlipem a, atopic
dermatitis, cancer) and is effective for infection
reventign of fish, crustacea , and chickens_ (Patent
d(ﬁ%\mﬁqt 73+ Nodhsaedmregockfents 2)congistarad | fhagcnPantoea
aééicunstance have concejved t '

ﬂe i dea qf
%?f%‘?ﬁrﬁgéaﬁ Yo PFOFPF ol P @nBSfavﬁem@asp?aﬁ?le to
t t [ Pant I thod f
o514 05let 50 % PIAGES, SHETEr 8, 2oy ALY, (0 eqaraes
asTh'a% iog‘fshalgﬁtf AGKS e’ga%si(tji)srﬁ;“! t Wi R iacnfoq'?a we have
agglonmerans at [ow cost “usi ng a nedi um contaihing

] i nLs¢k pel | cpLt ;
RN, R TG pPEVE SRR e ape cne

inBmAHt y GATRMIH I Rl 162 )paPiteRal LY MRS EA.S Also, we have
abundant |y contai ning Pantoea aggl onerans contai hed

fduhd BRapltdid 164 ma lpcadddiwdight eipepbatisadchiaiddRiybtained
devel opi ng pharmaceuticals, pharnmaceuticals for

f oom ohlis, bgoaeiridmibas sosv@htL8e efffects on human and mouse
diseases (diabetes, hyperlipemia, atopic dermatitis, cancer)
and is effective for infection prevention of fish, crustacea
and chickens (Patent document 3, Non-patent document 2).

[0007] |

In such a circumstance, we have conceived the idea of
establishing a method for producing a fermented plant extract
using Pantoea agglomerans as a method for producing a safe and
inexpensive immunopotentiator. That is, we have focused on
(1) culturing Pantoea agglomerans at low cost using a medium
containing major protein components included in a culture
solution derived from plants as well as fermenting a plant
component and (2) preparing materials abundantly containing
Pantoea agglomerans contained in the plant or a product by
fermentation, thereby developing pharmaceuticals,

pharmaceuticals for animals, quasi drugs, cosmetics,



functional foods, foods, feedstuff and bath agents,

for manmal s i ncluding humans (specifically donestic

animals, pet aninmals, etc.), birds (specifically

farmed chicken, pet birds, etc.), anphibian animals,

reptiles, fish (specifically aqua cultured fish, pet

fish, etc.) and invertebrates. However, this does not

nmean that the bacteria living in a synbiotic

relationship with a plant can directly utilize the

pl ant conponents, e.g., the material derived from an

edi ble plant as a fernentation substrate. For

exanpl e, wheat flour is a conposite organic substance

of starch and the Iike present in wheat grains, but
fungdligmead feonspPdmasts foggptréfand RAtBRIeNEs, for mammals
. Synmbiotic bacterium wth_wheat via the outer skin,
ingladicws hppang; (eeefif harblysiangitic ppidalsy pahfitimals,

be demonstrated hy .a nbioti c rel] atjonshi

) . f th
etiadtroPiadn (RDRRASE sfﬁsmﬁﬁthékaamBgs pirds, etc.),
Lo SRamaLin SRELLSr( ik (3PeFuat RV Iaa CuL bured

Jeported_ at.all, that Pantoea I ran .
£ 80l Retafa ShneECr 1 oBPS TBRGBFSaFy oo the"BaRTs s does
upl.i.cl f i ' . . .
lat h
st nENE 1 o dd AR SRRRAISH L i asonans
wilthe af BLERPI LA QN r SUDSY 1ALA 1 ADRBR] p1 ShHCEdiRSonents, e.g.,
contained in plants are often retained as starch, and
tHéWln&lﬂe%igaﬂ.”&fé&aih}@i ifrflidd edilEiy olamt tdc W ddimdranttion
grai ns.
substrate. For example, wheat flour is a composite organic

substance of starch and the like present in wheat grains, but
isolated from Pantoea agglomeranswhichisasymbioticbacterium
withwheat viatheouter skin, anddoesnot directlymake contact.
Thus, it cannot be demonstrated by a symbiotic relationship
of the bacteria with wheat so as to whether Pantoea agglomerans
can ferment and be cultured using wheat flour or not. In fact,
it hasnot been known andreportedat all that Pantoea agglomerans
can assimilate wheat flour. Conversely, on the basis of
publicly known facts, it has been described that Pantoea
agglomerans cannot utilize wheat starch as the fermentation
substrate.

fo008]

Glucides contained inplants are often retainedas starch,

andthis isremarkable inedibleplants, particularly foodgrains.



Usual Iy, bacteria do not have a function in which
starch is highly assimlated. In this regard, it has
been known that a part of facultative gram negative
bacteria can fernent starch. For exanple, Erwiniais
known to be able to assimlate starch. However, in
this fernentation, when starch is fernented, it is
intended to utilize an anylase activity of the
bacteria by adding the bacteria cultured in a |large
anount in another optimal nedium and it has never
been conceived that the culture itself 1is perforned
using starch and fernentation is performed in
conjunction therewith. In the conventional technol ogy,
Usualky, reagcteeia ado tinet odbgeeta vEuriet hent it iwni ¢l sbdych is
effectively utilize the anylase activity of the
higickerassinhlatedi s Iotthiss healiaed), tbt grasy béen known that
bacteria using starch as the substrate. Meanwhile, in
2 pagt pldafekt i therpresesptivedmetorr ia gapgderment starch.
di scl osed that a . fernented product is produced_in
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bacteriumretains t uncti on econpose starch

mdd¥idn, 888 MOhad ﬁ@Gék%é@@EoﬁE@Eve@@hQ@cﬂlﬁi bﬁlEaBe itself
grow using starch as the substrate. Upon the 9

is performed using starch and fermentation is performed in
conjunction therewith. In the conventional technology, it is
regarded as the objective fermentation to only effectively
utilize the amylése activity of the bacteria, and it is not
scheduled to grow the bacteria using starch as the substrate,
Meanwhile, in the Examples of the present invention, it is
disclosed that a fermented product is produced in addition to
the growth of the bacteria by using starch as an only carbon
source, and the present invention is significantly different
from the conventiocnal technology in that the present Example
is not only fermentation but also fermentation and culture.

{0009)

On the other hand, if a certain bacterium retains the
function to decompose starch, this does not directly mean that

the bacteria can grow using starch as the substrate. Upon the



culture, in the case of also aimng at the growth of
the bacteria, the anount of the 'bacteria added at
the start of the culture is extrenmely small. In such
a case, even if the bacteriumlightly has anyl ase
activity, this activity is too weak to sufficiently
deconpose the substrate and the growth of the
bacteriumis not achieved. In fact, it has been
consi dered that many of the bacteria cannot grow
using starch as the only carbon source. [0010]
However, if the fermentation and culture can be
performed using Pantoea Agglonerans in the nmedi um
containing wheat flour as a nmmjor conponent to
Cypktotitre 1a the aasesd »l sweisingatt thetgrawthabfahe hadeteria,
fermented plant extract obtai ned b{ fernmentati on and
t%ﬁf@ﬂlﬁ%ﬁ@@%ﬁ@@é@%@@@%% het fbabdPlinthe culture
. containin t flour as the major ggonent IS
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t aki ngotllpg opportunity that it was discovered t hat
Pant oea Aggl onerans grew usi ng wheat 10

However, if the fermentation and culture can be performed
using Pantoea Agglomerans in the medium containing wheat flour
as a major component to produce a fermented plant extract.
(hereinafter, the fermented plant extract obtained by
fermentationandcultureusing Pantoea Agglomeransin the medium
containing wheat flour as the major component is referred to
as a fermented wheat extract) abundantly containing an
immunopotentiator at low «cost, as specific examples,
pharmaceuticais, pharmaceuticals for animals, quasi drugs,
cosmetics, foods, functional foods, feedstuff, and bath agents
which are environmentally friendly, safe and effective for
infection prevention for humans and in the fields of animal
industry and aqua culture should be able to be provided. The
present invention has been completed by taking the opportunity

that it was discovered that Pantoea Agglomerans grew using wheat

10



flour as the substrate in the above context and by
extensively conducting many experinents. [0011] The
fermented plant extract provided by the present
invention is a generic termwhich includes a culture
solution itself obtained by per formng fernmentation
and culture, aliquid conponent obtained by
solid/liquid separation of this culture solution, and
a liquid conmponent obtained by giving an extraction
process to a solid conponent obtained by the
solid/liquid separation, and the like. That is, the
fermented plant extract includes the culture solution
itself obtained by the method for fernentation and |
floir @ethectiophyate ithdhsr abere ¢oRedxt ind bynerhepsively
extracts capabl e of being prepared using a whole or a
CORFYCHING HRaRY)| BEPETEBRTOESon. Although it is as a
natt%r %E course, the fernmented plant extract can be
uti|il28d y drying as fernmented plant extract powder

di | Vi h
an ot ort IRtk PYAROn TFAAC oBbFbHEd BIeoif | Bresent
i Sy AP TPIALE RULEL 3R 100 1 I ISI4EL I9C0FETRE sotution
I n. n apanese

e soluti at ent docune
g e D e L S
cRAbSMEnt A d Gadd &Y BYRibgat 5ARdNPep&Bad PSR this culture
solution, andaligquidcomponent obtainedbygivinganextraction
process to a solid component obtained by the solid/liquid
separation, and the like. That is, the fermented plant extract
includes the culture solution itself obtained by the method
for fermentationandculture accordingtothepresent invention,
and all extracts capable of being prepared using a whole or
a part of the culture solution. Although it is as a matter
of course, the fermented plant extract canbe utilized by drying
as fermented plant extract powder or dissolving the fermented
plant extract powder at an optional concentration in an
appropriate solution, e.g., phosphate buffer solution
including normal saline solution.

[Patent document 1]} Japanese Unexamined Patent
Application Publication No. H3-218466

[Patent document 2] Japanese Unexamined Patent

Application Publication No. H8-198902
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Bul I ., 40(4), p994-997, 1992 [ Non-patent docunment 7]

Neil son A.H., J. Appl. Bacteriol., 46(3), p483-491,
1979 [ Non- patent docunment 8] Nunes C. et al., Int. J.
Food Mcrobiol., 70(1-2), p53-61, 2001 [ Non- patent
docunent 9] Yamada T. et al., "Seibutsugaku Jiten"

3rd ed., p287-288, 1983 [ Non-patent docunent 10] Nunes
C. et al., J. Appl. Mcrobiol., 92(2), p247-255, 2002
[ Non- pat ent docunent 11] Asis C. A Jr. et al., Lett.
Appl. Mcrobiol., 38(1), pl9-23, 2004 [ Non-patent

docunent 12] Vanneste J. L. et al., J. Bacteriol.
174(9) p2785 2796 1992 [ Non- pat ent docunent 131
Kear Environ. M crobiol.

B@M%S) 4%1@37 2824 9?5981Pﬁ2sclosure of Inventlon]

[ Pr emtao be olved by the, [ nvention] _ [.0012 \
Hl r SN Rk i ARCURRBE iR bEPRR e of's ARRY vRegheriol. .

4%8%%2%@%?@-6?9' P733dcts of the bacteria which Iive in
to o g?%'?%ﬁe%%p%@@f?t ALdes, €L o8t Tk natlFa o¢ Food
MPELANELL VNI 65 (hSo5af gowheR i ngegted, it 13

[Non-patent document 9] Yamada T. et al., "Seibutsugaku
Jiten" 3rd ed., p287-288, 1983

[Non-patent document 10] Nunes C. et al., J. Appl.
Microbiol., 92(2), p247~-255, 2002

[Non-patent document 11] Asis C. A. Jr. et al., Lett.
Appl. Microbiol., 38(1), pl9-23, 2004

[Non-patent document 12] Vanneste J. L. et al., J.
Bacteriol., 174(9), p2785-2796, 1992

[Non-patent document 13] Kearns L. P. etal., Appl. Environ.
Microbiol., 64(5), pl837-1844, 1998
[Disclosure of Invention]
[Problem to be Solved by the Invention]

[0012]

As already described, the immunopotentiators are often
contained in plants themselves and are often components or
products of the bacteria which live in a symbiotic relationship

with the plants. Therefore, to obtain a immunopotentiator

derived from natural product which is safe when ingested, it
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Is useful to extract the conponent from edible plants
per se (e.g., limulus positive glycolipid, Patent
docurment 1) or efficiently culture the bacterium
which lives in a synbiotic relationship with the

edi ble plant to acquire its conponent or product

(e.g., low nol ecul ar wei ght |ipopol ysacchari des.
Pat ent docunent 2). However, inmmunopotentiator content
in the edible plant is extrenely small, the food in

an extrenely large anount nust be ingested in order
to expect the i munopotentiation effect by eating,
and it is generally not easy to keep an ingested
anmount of the imunopotentiator ap roprlate Thus, its
igfyretul demmott TR o xXie CoRPanath&magt 64 ifdenPlREts per se
i nmuno otentlator_ is extracted fromthe plant and
(@egt. i Lioglas Paddd e %l WeoftRhdnt Patﬁﬁgh{%} %t 1) or
quired._and ractl abi.l i.t, 013
eRESRURRF o7 ST T RA TP bRt L%an R 1 JEphotic
nbi ot i t ponshi th | ant e
r‘aba?{b%ﬁﬁag FER' ERE°SuBolk 81 2nP, 28, achBikd Prs ropponent
Y i .
oE PRSI 5 7Y: i fE A ler g Vel SREPELIGEOENSELERar1aes

PE@&‘ﬁE%’chﬁ%r{fZ?ow @e@éfr Aetmuirdp Jt M t&otbBhtent in the

wel ght 11 popol ysacc arlde it has been necessary to

e&ybiérﬁarﬁa%%@&%pﬁ%@ﬁ UShBOF G @XMPeN Sxte dimdiwlarge
whi'ch the major protein contalned in the nmediumis

aﬁ@ﬁhtmﬁéﬁbﬁﬁﬁ@eaﬂEEMnoﬁdeﬂtoepoZUﬂhmﬁmmunypbbanbnatlon
casam no acids. Therefore, it has been 14

effect byeating, and it is generallynot easy to keep an ingested

amount of the immunopotentiator appropriate. Thus, itseffect

cannot be expected. Furthermore, when the immunopotentiator

isextracted fromtheplant andutilizedasafoodor amedicament,

high cost is required and it is poor in practicability.

(0013}

Meanwhile, when focusing on the bacteria which live in
asymbioticrelationshipwithaplant,Eantoeaagglomeranswhich
is a symbiotic bacterium with wheat contains a low molecular
weight lipopeclysaccharide effective for immunostimulation as
a component. However, up to now, to extract the low molecular
weight lipopolysaccharide, it has been necessary to culture
Pantoea agglomerans using an expensive medium inwhich themajor

protein contained in the mediumis derived froman animal, e.qg.,

NZ amine, trypton or casamino acids. Therefore, it has been

14



difficult to i nexpensively provide as a highly conmon
i mmunopotentiator. Sinultaneously, the possibility
that unknown harnful substances such as those derived
from BSE contanm nated ani mals could not be deni ed.
[0014] In the light of the above probl ens, the
present invention ains at providing .a nethod for
fernmentation and culture in which an
I mmunopot enti ator can be obtai ned i nexpensively and
efficiently using safe materials, a fernented pl ant
extract obtained by the nethod, fernmented pl ant
0 r. ; m ed p
SR EERChIE O A ve P RiFrLd T o ChiBhly  common
hA| 7 rmen ct 4
P DR R bE o1 ey P oREr B Ry DAY ehat

hEkABRhahbemfand Sildtdrieedd $H8hPRESYHose MY from BSE
conprising fernenting a material derived from an

eohbaniphaatl andme®st abRlag neitutedefensiese maj or
conponent is a polysaccharide with a facultative
anaer dfidd 4r am negati ve bacteriumwhich lives in a
synbiotic relationship exclusively wth a plant and
si mul tIantbesl igldubfuthegbcve pacblleasi viéhe praseoldi tnvention
gram negati ve bacterium [0016] The fernentation and ‘
&ims ateprevidingermethed fior fernaptaties and culture inwhich

an immunopotentiator can bé obtained' inexpensively and
efficiently using saife materials, a fermented plant extract
obtainedbythenmthod,fermentedplantextractpowderobtained
from the fermented plant extract and a fermented plant extract
composition containing the fermented plarl'l.t extract powder.
[Means for Solving the Problem]

[0015]

The method for fermentation and culture of the present
invention comprising fermenting a material derived from an
edible plant and containing glucides whose major component is
a polysaccharide with a facultative anaerobic gram-negative
bacterium which lives in a symbiotic relationship exclusively
y.'ith a plant and simultaneously culturing the facultative
anaerobic gram-negative bacterium.

[0016]

The fermentation and culture can be performed in a simple

15



process by fernenting starch as a carbon source with
the 15/ 1 facultative anaerobic gram negative
bacterium [0017] It is desirable that the

facul tative anaerobic gramnegative bacteriumis
facul tative anaerobic bacillus. [0018] It is
desirable that the facultative anaerobic bacillus

bel ongs to the fam |y Enterobacteriaceae. [0019] It
is desirable that the facultative anaerobic bacillus
bel ongs to the genus Pantoea, Serratia or

Ent erobacter. [0020] By nmaking the facultative

anaer obi ¢ bacillus Pantoea agglonerans, it is

s s doy of emkentingchtarchr Asnasaarben sl witth The
al so desirable that the edible plant is a food grain,
seaweed, bean or a mxture thereof. [0022] It is also
desirable that the material derived fromthe food
grain is wheat flour, rice powder, wheat bran powder,
rice bran or sake lees. Inparticular, since the wheat
flour contains gluten as a protein source, it is
possible to efficiently fernent and culture even

wi t hout using the material derived from an

15/1



animal . 16 [0023] It is desirable that the materi al
derived fromseaweed is brown seaweed powder, "nekabu"
(sporophyl | of Undaria pinnatifida) powder or kelp
powder. [0024] Wen the material derived frombean is
bean curd refuse, it contains the protein abundantly.
Thus, it is possible to efficiently fernent and
culture even without using the material derived from
the animal. [0025] The fernmented plant extract of the
invention is characterized by being obtained by the
nmet hod for fernmentation and culture. [0026] The
fermented plant extract powder of the invention is
characteri zed b¥ bei ng obtained fromthe fernented
f?F%LFatéY?rQE?? PBBS7PramrBedativet S GHekitumext r act
conpqzkh;ﬁn of the invention 1is characterized in that
the f ted plant extract or the fernmented pl ant

extrqﬁ; Qﬂ¥deéeéfr§8fgin%gét[ogﬁg facultative anaerobic
gram-negative bacterium is facultative anaerobic bacillus.

[0018]

It is desirable that the facultative anaerobic bacillus
belongs to the family Enterobacteriaceae.

[0019]

It is desirable that the facultative anaercbic bacillus
belongs to the genus Pantoea, Serratia or Enterobacter.

[0020]

By making the facultative anaerobic bacillus Pantoea
agglomerans, it is possible to make starch a carbon source.

[0021]

It isalsodesirable that the edible plant is a food grain,
seaweed, bean or a mixture thereof.

[0022]

It is also desirable that the material derived from the
food grain is wheat flour, rice powder, wheat bran powder, rice
branor sakelees. Inparticular, sincethewheat flour contains
glutenas aprotein source, it ispossibletoefficiently ferment
and culture even without using the material derived from an

animal.

16



The fermented plant extract conpositions may be 17
drug, a cosnetic, a food, a functional food, a
feedstuff, and a bath agent. [0029] It is desirable
that the fernented plant extract has the follow ng
physi cochem cal properties. [0030] The fernented
pl ant extract exhibits an ability of rmacrophage
activation even with the presence of polynyxin B. The
fernmented plant extract has the inmunopotentiation
effect. It is desirable that the facultative anaerobic
gram negati ve bacteriumis bacillus belonging to genus
Pantoea and the edible plant is selected froma food
grain, seaweed, a bean and a mixture thereof. It is
desi rffi%3k hat the facultative anaerobic
gramnegative bacteriumis_ Pantoea agglonerans and the
edi bl gﬁﬂ Sesirabl e thate ttheealafterrlésn derdgedyifacm seaweed
a_bean and a m xture ereof. It is

iseiyeed, Xt th .
TeSPR ST nRONEE i alMeeiPVed (FPoFPPRY loRf Undaria

L. | I fro eat _flour, rice powder, wheat

P r§%9152%52r58?§%§ Bfgke Kd POYiCE 'ees. It is desirable
t hat ﬁdq?4qaterial derived fromthe seaweed is

sel ected from brown seaweed powder, nekabu powder and

kel pwhen the material derived from bean is bean curd refuse,
it contains the protein abundantly. Thus, it is possible to
efficiently ferment and culture even without using the material
derived from the animal.

[0025]

The fermented plant extract of the invention is
characterized by being obtained by the method for fermentation
and culture.

[0026]

The fermented plant extract powder of the invention is
characterized by being obtained from the fermented plant
extract.

[0027]

The fermented plant extract composition of the invention
is characterized in that the fermented plant extract or the
fermented plant extract powder is combined.

(0028]

The fermented plant extract compositions may be

17



powder. 18 [Effect of the Invention] [0031] According
to the present invention, since the culture is
performed in the medi um containing no conponent
derived from an animal, there is no contam nation
with inpurities derived from animal conponents.
Therefore, there is no possibility of unknown harnful
subst ances such as those derived from BSE

contam nates, and it is possible to provide a highly
safe and i nexpensive nethod for producing fernented
pl-ant extract capabl e of addressing various intended

ses and safely and _inexpensively provide fernented
‘SF':;%{ BEL 5 Refpedred fpiahioral rémed pavferdstuff, and

talnin he i mmunopotentiator. Furthernore, it is
'%gg%f%lﬁg$5£provide the culture solution, the
innunq%%&%gtiator and the extract and the extract
powder, /1 and further pharnaceuticals,

phar euLi imals, uasi . drugs, cosmnetics
Foods ot inct thst B SHAT theocPtfent o4 dlint g has the
Ot A4 1 : ract powder. [0032]

It hagﬁﬁgagﬁpﬁégﬁ&%%ﬁégggeéggﬁgé%ﬁgPé is no fact

easi | ypoogpgsuned from findings of the conventiona
fermentation technology that the fernentation and

cul t UTReCaeheedd OpTBAt extract exhibits an ability of
macrophage activation even with the presence of polymyxin B,
Thefermentedplantextracthastheiﬂmmnopotentiationeffect.

It 1is desirable that the facultative anaerobic
gram-negative bacterium is bacillus belonging to genus Pantoea.
and the edible plant is selected from a food grain, seaweed,
a bean and a mixture thereof.

It is desirable that the facultative anaerobic
gram-negative bacterium is Pantoea agglomerans and the edible
plantisselectedfromafoodgrain,seaweed,abeanandanﬁxture
thereof.

It is desirable that the material derived from the food
grain is selected from wheat flour, rice powder, wheat bran
'powder, rice bran and sake lees.

It is desirable that the material derived from the seaweed
is selected from brown seaweed powder, mekabu powder and kelp

powder.
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by a sinple process that the material derived from an
edible plant is exclusively fernented by the
facul tative anaerobic gram negative bacterium which
lives in a synbiotic relationship wth a plant and
simul taneously the facultative anaerobic
gram negative bacteriumis cultured. [0033] It can be
used whether TNF i s produced from macrophages or not
(TNF induction activity) as an indicator that a
certain substance exhibits the i nmunopotentiation
effect. Furthernore, the imunopotentiation effect
can be quantified by the anount of produced TNF.
THfEecENR foridsuciriventiam) t he nacr ophages was
exam ned using a linmulus positive plant glycolipid’
deri vé80BLdm wheat flour and | ow nol ecul ar wei ght
| i popol ysacchari de derived from Pantoea aggl oner ans.
The TAFCOpddBUctPobher preskatndovepiidges wancs diedulture
by treating with polynyxin Bin both the Iinulus
1%%% %m%‘g am thewesiiymrgngainiag no compangndade £ i ved from
and L ow.nmo| ecul af wei ght |ipopol ysacchari de derived
£ A

3 Bt Bahr 0bACAGot B HRNCAWLAREON i1 bbbt fige derived
TR SEAER S BT SR RIS Pl s sey
SBLARISHR Bt B LRSS L o RSB o o
cpRsnanteb, | Bl 6 ERAABIEUEL SRS RNy aagg anc
inexpensive method for producing fermented plant extract
capable of addressing various intended uses and safely and
inexpensively provide fermented plant extract or fermented
plant extract powder containing the immunopotentiator.

Furthermore, it is possible to provide the culture solution,

the immunopotentiator and the extract and the extract powder,
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t he i mmunopotentiation effects due to the conponents
of the plant itself which has been the nmaterial and
the bacteria itself wused for the fernentation. [Brief
Description of Drawings] [0034] FIG 1 is a view
showi ng inhibitory effects of koi herpes occurrence
by feedstuff containing a fernented wheat extract.

[ Best Mode for Carrying Qut the Invention] [0035]
Sui t abl e enbodi nents of the present invention will be
described in detail below |. Essential feature of

met hod for producing fernented plant extract using
Pant oea aggl onerans In the present invention, we have

found for the first {i t hat Pantoea a Ionerans can
=g raaf}ee%tpx}aa@?ﬁsugw e RNIFRAGR S cgoraﬁdllmalsr

have ,invented a npethod for ensi vel.y du0|n
quASE drpgs’ \/\/ﬁ8§{“e§%ﬁ3ac?°86'&nd HRE bR faens fesds s,

' d d
N T

provy @%3§PV|ronnentally friendly, and safe
quasl -drugs, cosnetics, foods, functional foods and

feedst yds elfhRat buenf g nb@%%td QH PERYEOL O d Fact easily

humans and in the fle anlna I ndustry and aqua
préguhbte. fréf03bIndings of the conventional fermentation
technology that the fermentation and culture can be performed
by a simple process that the material derived from an edible
plant is exclusively fermented by the facultative anaerobic
gram-negative bacteriumwhich lives ina symbioticrelationship
with a plant and simultaneously the facultative anaerobic
gram—negative bacterium is cultured.

{0033}

It can be used whether TNF is produced from macrophages
or not (TNF induction activity) as an indicator that a certain
substance exhibits the immunopotentiation effect.
Furthermore, the immunopotentiation effect can be quantified
by the amount of produced TNF. Thus, TNF production from the
macrophages was examined using a limulus positive plant
glycolipid derived from wheat flour and low molecular weight
lipopolysaccharide derived from Pantoea agglomerans. The TNF

production from the macrophages was stopped by treating with

polymyxinBinboththe limuluspositiveplantglycolipidderived

19



1: Isolation of Pantoea aggl onerans \Wen wheat fl our
i s suspended in water and the supernatant is applied
on L broth agar nedium and cul tured, col onies of
bacteria appear. In these colonies, the bacteria are
identified by standard net hods. For exanple, those
having the sane properties as in the standard Pantoea
aggl onerans are selected by selecting the col onies
whi ch are gram staining negative, glucose anaerobic
nmet abol i smreaction positive and oxidase activity
negati ve and using ID test/EB-20 (N ssu
Pharnaceutical Co., Ltd.). The standard Pantoea
glomerans is available fronthe Institute of
?Pé‘-élt AhAEKHeAnd al ORFEETH ar Blesigiso drigepCdntsaccharide

d €$fatent docunent 4). In the follow ng
eFYET FEWh, PaqamagEl gre ma R udlawewiad gt (vdsesshown in

-Ot h rvm%%)ﬁs &%t %t];:g%%a %f’r; th@i Eval uae:gI; oég]@mn Oft extract of
t.h di gat

th%:&%nop erﬁni %?ﬁtd‘r?%e:*{f]aélct %ﬁ?ﬁ t“H‘gﬁT SNME WRratTNE was

Pr%ﬁh%@& ffﬁH'Qﬂ§s ggagety(ﬁ¥ﬁighgﬁr %ﬂ%ﬁnFﬁét the

activati on was eva TNF

fe%ﬁ%h@%@%ﬁ%h Eggg§hgdﬁ #%%?gan aut onandculture

|popolysac ari eriv agg Oerans
has the immunopotentiation effect qualitativelydifferent from

the immunopotentiation effects due to the components of the
plant itself which has been the material and the bacteria itself
used for the fermentation.

[Brief Description of Drawings]

[0034]

FIG. 1 is a view showing inhibitory effects of koi herpes
cccurrence by feedstuff containing a fermented wheat extract.
[Best Mode for Carrying Out the Invention]

[0035]

Suitable embodiments of the present invention will be
described in detail below.

I. Essential feature of method for producing fermented plant
extract using Pantoea agglomerans

In the present invention, we have found for the first
time that Pantoea agglomerans can grow directly using starch

as a carbon source, and have invented a method for inexpensively

20



As one of the active conponents imrunopotentiated by

the fernentation and cul ture using Pantoea

aggl onerans, it is anticipated to contain |ow

nol ecul ar wei ght |i popol ysacchari des derived from

Pant oea aggl onerans. The | ow nol ecul ar wei ght

| i popol ysacchari des have renmarkably higher safety and

superior biological activity than high nol ecul ar

wei ght type |ipopol ysaccharides (typically

| i popol ysacchari des) commonly used. Thus, the content

of the |ow nolecular weight |ipopolysaccharide was

neasured. Low nol ecul ar wei ght |i popol ysacchari des

were described in detail in Patent Docunment 2. The
PIGARGENYI Besmant ek et tex e mundakichy exttaining the
. but the present invention does not mean that the
LPUNAPAtEntiat ey & WRsHensrd RIRduEhand a cultured product
u I,Mmunop tentiat?r IS Iini%ed to | ow no] ecul ar, wei ght

ST B BT S53 AEFTABE Tann0 3611 Pari D AT S o METHr ROt AL ly

[} ur kng bliicly known 22 nethod (patent,

g S5 REEe e b o ffe ragts s FurtEional
o&QEPQgﬁPt el [ Is cul ture di_ um
fare enéﬁéﬁﬁéﬁﬁﬁt%gf%ﬁ?ﬁggsgggnéﬂFégg&é i%%%&%ﬁiﬁ%9 for

huma%ﬁ-anauiﬁhﬁﬁénffb%dg“af Eﬁﬁmgﬂnggbgﬁgkgfgﬁg culture.

functional feedstuf are given ni mal’, *or use

percpp@pepusly, contamnation wth inpurities derived

fromthe animals typified by BSEis problematic in
1:t s aafidnoet sededdea sy pelbtagsal Iy, the

When wheat flour is suspended in water and the supernatant
is applied on L broth agar medium and cultured, colonies of
bacteria appear. In these colonies, the bacteria are
identified by standard methods. For example, those having the
same properties as in the standard Pantoea agglomerans are
selected by selecting the colonies which are gram staining
negative, glucose anaerobic metabolism reaction positive and
oxidase activity negative and using ID test/EB-20 (Nissui
Pharmaceutical Co., Ltd.}. The standard Pantoea agglomerans
isavailablefromtheInstituteofPhysicalandChemicalResearch,
Bioresource Center (Non-patent document 4). In the following
description, percentage is a value by weight unless otherwise
specified.

[0037]

2: Evaluation of immunopotentiation activity

2]



producti on cost becones high and the nmethod is poor in
practicability. Thus, as a result of an extensive
study for obtaining a safe and i nexpensive natura
product having the immunopotentiation action, the
present inventors have conpleted the nethod for
fernmentation and culture using Pantoea aggl onerans
for obtaining the fernmented wheat extract as shown in
t he Exanpl es. The maj or conponent of the protein
contained in the culture nmediumwas conventionally
derived fromaninmals, but the present invention nade
this one derived fromplants. Typically, the product
obt 'neg by deconposing the protein such as casein
der i V2dTPFoRTESETH | Hents gedfi FheniyMkcatondaéd the

i S WL,
g I S
[ I st cal ly fusi h

e RSTLA T B SS9 118

pl antgp¥$H and the bacteria living in a synmbiotic
relations%ip therewith, fernentation has never been

3: FlﬁfnfxﬂdsI@@ulé@%@bht@fﬁ%ﬁy@écéﬂ@r%&é‘%l%trii%d"ﬂ&m BEntoea

descri bed bel ow as Exanpl es, but the present
aggievretreas is not limted to Pantoea aggl onerans as

the bacteria, the wheat as an edible plant or wheat

f | ors aset bt tiied aritdlvedesapohedt nidmendbesemtiated by the
ferEI)égrqE!asibn and culture using Pantoea agglomerans, it is
anticipated to contain low molecular weight
lipopolysaccharides derived from Pantoea agglomerans. The low
molecular weight lipopolysaccharides have remarkably higher
safety and superior biological activity than high molecular
weight type lipopolysaccharides (typically
lipopolysaccharides) commonly used. Thus, the content of the
low molecular weight lipopolysaccharide was measured. Low
molecular weight lipopolysaccharides were described in detail
in Patent Document 2. The present Example relates to fermented
wheat extract, but the present invention does not mean that
the plant is limited to wheat and that the immunopotentiator
is limited to low molecular weight lipopolysaccharides.

[0039]

Pantoea agglomerans canbe culturedusingapublicly known
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The present invention can also be applied to a
materi al obtained by a typical process from other

edi bl e plants containing the inmunopotenti ator
abundantly, e.g. , brownseaweed, food grains
(contai ni ng wheat flour, rice powder, wheat bran
powder, rice bran or sake lees which is a materi al
derived fromfood grains) , seaweed (containing brown
seaweed powder, nekabu powder or kelp powder which is
a material derived from seaweds), and beans

(contai ning bean curd refuse which is a materi al
derived from beans). It is well-known that proteins
and sugars are contained in these plants. These

methomt Paanbheogmendd 4.0 Noarpatesti dacuasatc) ¢ upet major
usi ng Pant gea aggl omerans. It is wi.dely known that,
COI?RFb‘?%‘é%u%f b@EngFB? gogtaipgek dn £NSeIBHGIHS tiedhan are
en Serratjia or ,Enterobacter live in a nbi ot.i ¢
dexed | SEOR (thEt AP ifIRI pRAAt & 1NOREFANENCR Sl ugnthigh.
t f t cteria used for the
rui¥nediofe Rher cit a0Krinat Foed Mt EpBst 160a1 Yedd ture
ve Ci : . . o 4.
ard G P0G R T, B Wb B o Bs PP Ghrfam Bagron
o . . . g . ) LT o
D e i fed (e B SRR IHETL Cp1£54d 1Y BsE 1
proEheniik {deih MPYAARObENFLaH @R fadhl, ORnd dGadidhally, the’

fusi on of wheat, Pantoea agglonerans which is the
pradudt iodn C chadt esedidméBemdwHt hanandtHdembehsantisl poor in

products by a conbi nation thereof is novel, _
practicability. Thus, as a result of an extensive study for
obtaining a safe and inexpensive natural product having the
immunopotentiation action, the present inventors have
completed the method for fermentation and culture using Pantoea
agglomerans for obtaining the fermented wheat extract as shown
in the Examples. The major component of the protein contained
in the culture medium was conventionally derived from animals,
but the present invention made this one derived from plants.
Typically, the product obtained by decomposing the protein such
as casein derived from cowmilk with a digestive enzyme is added
to the culture sclution. Inthis case, the prime cost per liter
of the medium is about 250 yen, but if this can be replaced
with wheat flour, the prime cost becomes about 16 yen. For

the purpose of highly concentrating and synergistically fusing

the immunopotentiation activity derived from both the plant
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but the present invention is not linmted thereto. (2)
It is new to produce the fernented plant extract using
Pant oea aggl onerans which is the gramnegative
bacterium but the present invention is not limted
thereto. [0042] 111: Specific nmethod for producing
fermented wheat extract (1) Pantoea agglonerans is

i sol ated fromwheat flour by the standard nethod .
(Non- pat ent docunent 1). Once being isolated and
identified, this bacteriumcan be stored in 50%
glycerol. (2) 0.05 to 5%salt, 0.005 to |Imol phosphate
buffer, or a mxed salt solution (0.5 to 10% sodi um

I hate,. 0.05 to 5% otaSS|un1(I) phosphat e,
D PRSRERAE ) By 08, 0/ E0 0L 0P UTLCL), PIGSPRLE, s,
ShRLe ar ed. eat. flour is
féﬁé%é%%@%ogt h§ C ﬁggﬁt P%F)r’o wr@% to 10% in water.
25 ( olution of 0.2 to 3nol nagnesium chloride is
prepare (5) A solution of 0.2 to 3nol cal ci um

chIoedﬁ%éﬁiéﬂé¥H%ﬁ? 1n0@%t§8£“%f¥¥56§ éé@c}fbéé)bgﬁgw as

sterilized by autoclave, some cas

Esatpléonoed thed) pkasedr @ﬁ%eﬂ\:l%ﬂ i8 I?cpiprquﬁ{l't%tc?to Pantoea
amounts, and water is added to nmake a suspension
agphtmé ndng as the bacteria, the wheat as an edible plant or
wheat flour as the material described in the present Examples.
The present invention can also be applied to amaterial obtained
by a typical process from other edible plants containing the
immunopotentiatorabundantly,e.g.,brownseaweed,foodgrains
(containing wheat flour, rice powder, wheat bran powder, rice
bran or sake lees which is amaterial derived from food grains) ,
seaweed(containingbrownseaweedpowder,mekabupowderorkelp
powder which is a material derived from seaweeds), and beans
(containing bean curd refuse which is a material derived from
beans}. It iswell-known that proteins and sugars are contained
in these plants. These plants can be applied to fermentation
and culture using Pantoea agglomerans. It is widely known that
indigenous bacteria, e.g., pacteria belonging to the genus
Serratia or Enterobacter live in a symbiotic relationship with
these plants (Non-patent document 4). As a matter of course,

the bacteria used for the fermentation include facultative

anaerobic gram-negative bacteria which live in a symbiotic
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0.1 to 5% wheat flour. In sone cases, pHis
neutralized by adding an al kaline solution or an
acidic solution. (8) In some cases, wheat starch nay
be partially digested by adding 10 to 50, 000 units
of anyl ase per liter of the medium into (7) and
i ncubating at 10 to 80C for 1 to 24 hours. (9) Pantoea
aggl onerans isolated in (1) is added to (7) or (8).
(10) (9) is fermented at 1 to 40C. In sone cases, the
fernmentation vessel may be left standing br shaken.
Alternatively, stirring my be perforned every severa
hours. (11) (10) is fernmented for 6 hours to one week.
Wen the fernentation progresses, the wheat flour
rgéptiirpshdey elidhs theseeldlamtcnl or . (12) The al kal i ne
sol ution may be optionally added during the
fer meli%t1bn of (11) to neutralize the pH, or wheat
I%Logr suspensi,on or inorganic salts nay be added. 26
13

UTRET¥e Prre HMROTFSR A RO ek esent i fpvention
contr ghe BrERenSen’ Fhe3s oBbraRE H6ee Lt P heupbptance
i Di i Y d f nt ed
D A e B e R e,
' . X| it h, f eed f. (1 I, .
P@%ééé?ﬁ%%%%%ﬁ%ﬁgc elr%rgr%_'[eesg%ﬂ%tég 18)8(ai,cg%etr1rhn% Egjerevuth
ail}lé S BRIRh t b WRlRIu s B3 L Ootid filat YW Phd S d 187 novel,

eat ed
but the present invention is not limited thereto.

(2) It is new to produce the fermented plant extract using
Pantoea agglomerans which is the gram-negative bacterium, but
the present invention is not limited thereto.

[0042]

III: Specific method for producing fermented wheat extract

(1) Pantoea agglomerans is isolated from wheat flour by
the standard method (Non-patent document 1). Once being
isolated and identified, this bacterium can be stored in 50%
glycerol.

(2) 0.05 to 5% salt, 0.005 to 1mol phosphate buffer, or
a mixed salt solution (0.5 to 10% sodium (II) phosphate, 0.05
to 5% potassium (I) phosphate, 0.05 to 5% sodium chloride, 0.05
to 5% ammonium chloride) is prepared.

(3) The wheat flour is suspended at a concentration of

0.05 to 10% in water.
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at 80 to 140C for 10 mnutes to 6 hours. The solid
conponent may be renoved by centrifuging or
filtrating this. The water or the buffer may be added
again to the renoved precipitate to repeat heating
extraction several tines. (15) The fernented wheat
extract produced in (14) can be further sinply
purified dependi ng on intended uses. That is, when
the salt such as sodiumchloride at a fina
concentration of 0.05 to Inol/L is added to the
extract of (14) and subsequently the solvent such as
et hanol at one to three times the anmount of the
extrg i s added, Ere0|p|tate occurs. This may be
col It &t@d%ﬂ/ht’@fﬂrh? gl orko THRL pmégnﬁswmeqlfrd@rb@e is
furth washed with a solvent such as ethanol. Wen
pr%ﬂﬁ??é:;dried powder can be made. [00433 A

I d f d d
ahokt) o %ﬁiéégf[%éﬁa'%% 321 B rl"‘é?r{a%med

cont OF e REF B 51 %@#)Je&%ﬁ%& it Lo i octave,
etd, ndh%e@%§§ t|c bacterium w th wheat can grow
using t eat flour as the carbon source, the

gr oy h ®e %%‘ﬂﬂﬁ%nsag@ PPRrENS(5)Na2eWEREA 1 P Wopiddd ate
medi um was exam ned
amounts, and water is added to make a suspension containing
0.1 to 5% wheat flour. In some cases, pH is neutralized by
adding an alkaline solution or an acidic solution.

(8) In some cases, wheat starch may be partially digested
by adding 10 to 50,000 units of amylase per liter of the medium
into (7) and incubating at 10 to 80°C for 1 to 24 hours.

(8) Pantoea agglomerans isolated in (1) is added to (7}
or (8).

(10) (9) is fermented at 1 to 40°C. 1In some cases, the
fermentation vessel may be left standing or shaken.
Alternatively, stirring may be performed every several hours.

(11) (10) is fermented for 6 hours to one week. When the
fermentation progresses, the wheat flour solution develops a
yellow color.

(12) The alkaline solutionmay be optionally added during

the fermentation of {11) to neutralize the pH, or wheat flour

suspension or inorganic salts may be added.
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(1) M agar nedium containing 0.5% wheat flour as the
carbon source was nmade. (2) One colony of Pantoea
aggl onerans was picked up from the LB agar nedium
and suspended in Iml of PBS. This was sequentially
diluted 10 times to 10,000 tines, and 0.1m of each
al i qguot was seeded on the MD agar nediumof (1). (3)
After culturing at 37C for 6 days, appearance of
col oni es was observed. As a result, about 300 col onies
were observed in a petri dish in which 0. Im of the
dilution 10, 000 times had been seeded. [0045] This
has confirmed that Pantoea aggl omerans can utilize
wheat flour as the carbon source. [Exanple 2] [0046]
Pr oduictd loRhe L eraanditeiomibe 4o ravinaded ,28nd 8)s €1 54 cbhmpdnent
. wat e sm ) was added to 0.5g of wheat flour to
1§u§Biﬂr Ctd @S Gt PRecinpbrRar Byt Rt midkigntion hélLog)O to
b h a medi.um, and cultured at 37C overnight. (2
5'6%FP18wg€@|%$°m}a§nP§8P tedTP@ BERG R tATQmaY be directly
' I f] t.he stanqggﬂ_nethods Pant oea .
ubE8 e FhaMel S SR o FHRctdoin v £RoggRe ox
9l yger L SQLYLE9, @ % QU g i.n.a ftreezer A re o
ath?,s sto%kﬂmas appllg %%%3% WA Teedstu sy,

(14) Inthe case of producing the fermented wheat extract,
(13} is suspended in water or salt buffer, which is then heated
at 80 to 140°C for 10 minutes to 6 hours. The solid component
may be removed by centrifuging or filtrating this. The water
or the buffer may be added again to the removed precipitate
to repeat heating extraction several times.

{15) The fermented wheat extract produced in (14) can
be further simply purified depending on intended uses. That
is, when the salt suchas sodiumchloride at a final concentration
of0.0Stolmol/Lisaddedtotheextractof(14)andsubsequently
the solvent such as ethanol at one to three times the amount
of the extract is added, a precipitate occurs. This may be
collected by centrifugation. This precipitate may be further
washed with a solvent such as ethanol. When this is dried,
powder can be made.

[0043]

A. Examples relating to method for producing fermented wheat

extract
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medi um which was left standing at 37C to nake an

i ndependent col ony of Pantoea agglonerans. (3) In a 2
liter flask, 64g of sodium (11) phosphate

hept ahydrate, 15g of potassium (l) phosphate, 2.5g of
sodium chloride, and 5g of ammoni um chl ori de were
added and purified water was added to nmake a total
volune one liter (inorganic salt mxed solution). The
purified water was added to 13.1g of magnesi um
chloride dihydrate to make the total volune 100ni
(magnesi um chl ori de solution). The purified water was
added to II | g of calciumchloride to nmake the total

(EYQL ¥e é? (cal ciumchloride solution). The

pur ed"water (4L) was added into a 5L conical flask
(purqf gﬂ water). The above solutions and the
purified-water were all sterilized by autoclave (TOW

oo P e S
coniggals fdeask Ang, :ﬁn( %MPFP artlggdgg?l Qe%gnmglch

the total volume 60 er sim aV|ng

i s thieSindEeR Zd,
e 5 0 AR BRI A gy

thalash et efll cuangls hesé esh ribdn S ¥@E &, bekd §Lofbk (EPrPégtoea

hours (solution of wheat flour treated W th anyl ase).
aggbymdhenpripas edhsat uflons additheelike wasaExIihed.

shown in Table 1 were placed in a 3L sterilized

Sakdduch® Elgagk meglium containing 0.5% wheat flour as the
carbon source was made.

(2) One colony of Pantoea agglomerans was picked up from
the LB agar medium, and suspended in 1ml of PBS. This was
sequentially diluted 10 times to 10,000 times, and Odlml of
each aliquot was seeded on the M9 agar medium of (1).

(3} After culturing at 37°C for 6 days, appearance of
colonies was observed. As a result, about 300 colonies were
observed in a petri dish in which 0.1ml of the dilution 10, 000
times had been seeded.

[0045]

This has confirmed that Pantoea agglomerans can utilize
wheat flour as the carbon source.

[Example 2]

[0046]

Production of fermented wheat extract
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make a wheat flour nmedium [0047] [Table 1] Materials
Dose |Inorganic salt m xed solution 200m Purified
wat er 550m  Sol uti on of wheat flour treated 200n
with anyl ase Magnesi um chloride solution 2. On

Cal cium chloride solution O.Im (6) Preparation of

i noculum One col ony of Pantoea aggl onerans isol ated
fromthe wheat flour in (2) was added to |10OM of the
wheat flour nmediumof (5) previously prepared in the
same conposition, and fernented by gently stirring at
37C overnight (12 to 15 hours) to prepare the

i noculum for wheat 30 flour fernmentation. (7) The

. 370 B Bse et Bt weS Atlad 50 it bp Fotheat Flour
ey SR bl £F RerUPaEBRTrEn, vagsbieite pdle 1 broth
244E GhraEpR B b e A e HvEEPaBRSn wor e

our 21 The e EPTondt 1Yo nddiilabed oce | o1 AR vas
ident 2fi@8abyOfhe standard methods, Pantoea agglomerans was

isclated, thiswas suspended in 50% glycerolsolution, andstored
in a freezer. A part of this stock was applied on the LB agar
medium, which was left standing at 37°C to make an independent
colony of Pantoea agglomerans.

(3) In a 2 liter flask, 64g of sodium (II) phosphate
heptahydrate, 15g of potassium (I) phosphate, 2.5g of sodium
chleoride, and 5g of ammonium chloride were added and purified
water was added to make a total volume one liter (inorganic
salt mixed solution). The purified water was added to 13.1g
of magnesium chloride dihydrate to make the total volume 100ml
(magnesium chloride solution). The purified water was added
to 11.1g of calcium chloride to make the total volume 100ml
(calciumchloride solution). Thepurifiedwater (4L) was added
into a 5L conical flask (purified water). The above solutions
and the purified water were all sterilized by autoclave (TOMY
BS-325, 120°C for 20 minutes}.

(4) Wheat flour (24g) (Nisshin Flour Milling Co., Ltd.)

was added to a 1L conical flask and purified water was added
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65 to 80 hours. (8) The fernented wheat flour solution
was centrifuged (Hitachi, high speed cooling
centrifuge, SCR-20B, 5,000rpm 20 mnutes, 4C), and
the precipitate was collected. (9) Phosphate buffer
was added to the precipitate of (8) , which was then
suspended to nmake the total volune 100m, each 33n
of aliquot was transferred to a 50m centrifuge tube,
and heat-extracted in a boiling water bath for 30
m nutes. After termnation of heating, the solution
was cooled to room tenperature, and centrifuged
(Hi tachi, high speed cooling centrifuge, SCR-20B,
10, 000rpm 20_m nutes, 20C). After the

to @éﬁ@rFF@gﬁPFéﬁ vgbne o0 9m - sUpfremtsini banly fymelaving
Jyel low color was col] ected in another vessel by

thl&ecémgaﬂfoﬁt-a(wd)asme(%m%ﬂldﬂf% ﬂm%@q@w.\z of
15 A S Crn b L S SR e A et
t h | eft di
in ?é%%%% ¥aBBE o Eom: 125 FRelePhaPLER oF oifeqnfLons
hi, high d cool trifuge,
exeBZAL B gt i oh speed cooling centfi fuge,
Vas (5 ? I?é@ﬁ:@p@f f%ﬁ.h%goh@eaﬁﬂ é‘dQ{ﬁ&t ﬁnAérﬁ&Ents shown

| O of 70% cool e anol was adde

in Pa8CiePit Rbee YhhEBAVRS 4 e susPendedy sdhegsQhtPOisk to

was centrifuged (Hitachi, high speed cooling

makeent Whdige, £ 19U A G O00r pm 20 mi nutes, 20C), and
t he
[0047]

[Table 1]

Materials | Dose

Inorganic salt mixed solution|200ml

Purified water ' 550ml

Solution of wheat flour treated

with amylase 200ml

Magnesium chloride solution 2.0ml

Calcium chloride solution 0.1lml

(6) Preparation of inoculum: One colony of Pantoea
agglomerans isolated from the wheat flour in (2) was added to
10ml of the wheat flour medium of (5) previously prepared in
the same composition, and fermented by gently stirring at 37°C

overnight (12 to 15 hours) to prepare the inoculum for wheat
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preci pitate was washed. The precipitate was dried by
air and dissolved in distilled water to yield IIm of
the fermented wheat extract. (11) Measurenent of
dried weight: 0.3m was transferred to a 1. 5n

pl astic tube previously weighed, and after freezing,

| yophilization was perforned by a |yophilizer, and
consequently the weight was 45ng. Therefore, the
dried weight of the fernmented wheat extract in (10)
was 24. 8ng per Im of the solution and 273ng per
total amount of IIm. (12) The fernmented wheat extract
was produced 8 tines independently by the sane

netho% and th rotein amount in each sanple was
ord's net hod using protein

SA th { d t
O STt B LTI B Lo
| tept, d t d | I | a
=B BA T R BT st DL e
T- .
sollit GRPSHLCEAL B 968, 5DBUNCL Iy TR il amnonts

t h
wa&%&ggnéggfﬂﬁﬁﬁy Hgﬂagfgﬁﬁe %?g?%g <§9w§%a&.§l§ﬁpk§%%ted

witer ERptadevhaat 3765kl ast ot 316&%& i d fb%lﬂpﬂl\ﬁe@%lutlon

(13) Measurenent of sugar content” e sugar content
wewasadd®ased®ty, anBhened 15641 § &fe&n@ttfé@fam"wtel I PRrs.

as the standard sugar. The nmeasurenent results are
Theheamei mafiaplitaBion was repeated to ferment for a total of
65 to 80 hours.

(8) The fermented wheat flour solution was centrifuged
(Hitachi, high speed cooling centrifuge, SCR-20B, 5,000rpm,
20 minutes, 4°C), and the precipitate was collected.

(9) Phosphate buffer was added to the precipitate of (8),
which was then suspended to make the total volume 100ml, each
33ml of aliquot was transferred to a 50ml centrifuge tube, and
heat-extracted in a boiling water bath for 30 minutes. After
termination of heating, the solution was cooled to room
temperature, and centrifuged (Hitachi, high speed cooling
centrifuge, SCR-20B,10,000rpm, 20 minutes, 20°C). After the
centrifugation, 82ml of the supernatant with a pale yellow color
was collected in another vessel by decantation.

(10) The sodium chloride solution (8.9ml, 5mol) was added

to 80ml of the supernatant in (9). When 178ml of ethanol was
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(14) Measurenent of nucleic acid content: Absorbance
at 210 to 340nm of the sanple diluted 100 tines was
nmeasured. The maxi mum content was cal cul ated using a
val ue obtai ned by subtracting the absorbance at
320nnfrom t he absorbance at 260nm and 50g per 10D of
absor bance as DNA. The neasurenent results are shown
in Table 4. (15) Measurenent of linulus active
substance content by |inmulus assay: For neasurenent,
a Toxi-color system supplied by Sei kagaku Corporation
was used, and Sei kagaku Corporation Et-1 was used as
a standard |inulus active substance. The neasurenent

<580 ek otisS, A {Sht et B fasen 20t
SGH AR “%a%e%% SRR O B ion
O Eh eyl 18500 Tty LRl o Sl e,
seitzes! mossonieh d‘“gﬁi*ﬁiglﬁde PRE Ak flae ves
ol@ﬁ(é:[ﬁéél byt REmSPLHG! e g gtsh_)é.dexﬁep%mlho?aﬂcﬁ cooled

purple to dark purple c positive

ethand Usaspeddél e ﬁh&%é(ﬁpﬁl@e{‘@é I 0@ lcow a9k ee &ispended,
wei ght | i popol ysaccharide, the same nmani pulation did

thet sbhdutenswals wmaltori fieyed OPREBAChAGIRIgHe)spdd® cooling
above results are summarized in Table 6.

centrifuge, SCR-20B, 10, QOOrpm, 20 minutes, 20°C), and the

precipitate was washed. The precipitate was dried by air and

dissolved in distilled water to yield 11lml of the fermented

wheat extract.

(11) Measurement of dried weight: 0.3ml was transferred
toal.5ml plastic tube previously weighed, and after freezing,
lyophilizationwas performedbya lyophilizer, and consequently
the weight was 45mg. Therefore, the dried weight of the
fermented wheat extract in (10) was 24.8mgper 1ml of the solution
and 273mg per total amount of 1lml.

(12) The fermented wheat extract was produced 8 times
independently by the same method, and the protein amount in
each sample was measured by Bradford's method using protein
quantification BSA as the standard protein. As comparative
subjects, the purified limulus positive glycolipid (Patent

document 1) and low molecular lipopolysaccharide (Patent
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[0048] As is evident fromthe above results, it is
obvious that the fernented wheat extract is different
fromthe linmulus positive glycolipid and the | ow
nol ecul ar wei ght |ipopol ysaccharide in protein
content, sugar content, nucleic acid content (except
the limulus positive glycolipid because of no data),
content of the linmulus positive substance and
i odi ne-starch reaction, and it is clear that the
present substance is novel. The above results have
been sinply sunmarized in Table 7. That is, the
fermented plant extract in the present Exanples is
novel 3Sich is different fromthe |inulus positive

docimers 231 HeaRdueRe- |0Wﬁdp%%%v%$mmrgmsult are shown in

Tabﬂhg%?ggi &Fggrld ﬁgr hat %hexhlblts th%mﬁrllcwwggk the
h bi t tent f 159%
oA AR e ok o g
359 I t L Q
per, 3% B2 ghelHed .h%"é%"ﬁaﬁ%egﬁ. 12 R, e Feaisnited Gmeat

bi [ r e activation even
extEd totr%at&:}%scgﬁcr{e o}¥e %ng@gg [0049] [Table 2]

Pr O(EBP M E 18 md i foqr gaahedc&%ﬁé@@t TeRIBLGaR &8t Ent was
content (ng/Q)
measured by a phencl sulfatemethod using glucose as the standard
sugar. The measurement results are shown in Table 3.

(14) Measurement of nucleic acid content: Absorbance at
210 to 340nm of the sample diluted 100 times was measured. The
maximum content was calculated using a value obtained by
subtracting the absorbance at 320nm from the absorbance at 260nm
and 50pg per 10D of absorbance as DNA. The measurement results
are shown in Table 4.

(15) Measurement of limulus active substance content by
limulus assay: For measurement, a Toxi-color system supplied
by Seikagaku Corporation was used, and Seikagaku Corporaticn
Et-1 was used as a standard limulus active substance. The
measurement results are shown in Table 5.

{(16) Iodine-starch reaction: An iodine reagent 1N (10ml
of water was added to 12.7g of iodine and 25g of potassium iodide,

thoroughly mixed, and then water was added to make 100ml) was

diluted 200 times with water at use. This (5 pL) was added
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Fer nent ed wheat extract 1 60 Fernented wheat extract 2
71 Fernented wheat extract 3 90 Fernented wheat
extract 4 105 Fernented wheat extract 5 103

Fer nent ed wheat extract 6 82 Fernented wheat extract
7 88 Fernented wheat extract 8 88 Linulus positive
gl ycolipid 40 Low nol ecul ar weight 3.8 or |ess .

| i popol ysaccharide [0050] [Table 3] Sugar content in
fermented extract 35 Sanple Sugar content (ng/Q)

Fer nent ed wheat extract 1 318 Fernmented wheat extract
2 428 Fernented wheat extract 3 313 Fernented wheat
extract 4 232 Fernented wheat extract 5 372

t.ed at _extract 6 324 Fernented mhgat extrgct
L G e AT S hast TrEmEet previousty disaolved

at a concentration of 1mg/mL, and mixed thoroughly. 1In the
fermented wheat extract, the solution immediately developed
a pale purple to dark purple color (positive)}. 1In the limulus
positive glycolipid and the low molecular weight
lipopolysaccharide, the same manipulation did not induce such
colordevelopment(negative). The above results are summarized
in Table 6.

[0048]

As is evident from the above results, it is obvious that
the fermented wheat extract is different from the limulus
positive glyceolipid and the low molecular weight
lipopolysaccharideleprotein.content, sugar content, nucleic
acid content (except the limulus positive glycolipid because
of no data), content of the limulus positive substance and
iodine-starch reaction, and it is clear that the present
substance is novel. The above results have béen simply
summarized in Table 7. That is, the fermented plant extract
in the present Examples is novel which is different from the
limuius positive glycolipid and the low molecular weight
lipopolysaccharide in that it exhibits the following
physicochemical properties. The fermented wheat extract

exhibits protein content of 5 to 15%, sugar content of 20 to
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Li mul us positive glycolipid 133 Low nol ecul ar wei ght
668 | i popol ysaccharide [0051] [Table 4] Nucleic acid
content in fernented extract Sanple Nucleic acid
content (ng/g) Fernented wheat extract 1 102
Ferment ed wheat extract 2 102 Fernented wheat extract
3 226 Fernented wheat extract 4 291 Fernented wheat
extract 5 302 36 Fernmented wheat extract 6 240

Fer ment ed wheat extract 7 218 Fernmented wheat extract
8 216 Limulus positive glycolipid Unreported Low

nmol ecul ar weight 2.8 |ipopol ysaccharide [0052)

[ Tabl e 5] Content of linmulus active substance in

45£ernen ed extract Sanple Content_of linmulus active
UH@Q%_%éc(ﬁﬁ;ﬁ)conten of 10 to 35% and limulus positive

substance content of 10 to 40%, and is positive in iodine-starch
reaction, and exhibits the ability of macrophage activation

even with the presence of polymyxin B.

[0049]
[Table 2]
Protein content in fermented extract
Sample Protein content (mg/g)
Fermented wheat extract 1 60
Fermented wheat extract 2 11
Fermented wheat extract 3 S0
Fermented wheat extract 4 105
Fermented wheat extract 5 103
Fermented wheat extract 6 82
Fermented wheat extract 7 88
Fe;mented wheat extract 8 BB
Limulus positive glycolipid 40
L9w molecular wgight 3.8 or less
lipopolysaccharide

[0050]
[Table 3]

Sugar content in fermented extract
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Fernented wheat extract 1 242 Fermented wheat extract
2 118 Fernented wheat extract 3 125 Fernented wheat
extract 4 458 Fernented wheat extract 5 224

Fer nent ed wheat extract 6 231 Fermented wheat extract
7 356 Fernmented wheat extract 8 289 Linulus positive
gl ycolipid 970 Low nol ecul ar wei ght 993

| i popol ysaccharide 37 [0053] [Table 6] |odine-starch
reaction of fernmented extract Sanple Determ nation
Fer nented wheat extract 1 Positive Fernented wheat
extract 2 Positive Fernented wheat extract 3 Positive
Eernmented wheat extract 4 Positive Fernented wheat

saxi&act 5 Positive Fernentagupggaho *ehgct, %/P sitive
'__jgg[nﬁnted wheat extract 7 Ppsitive ernente eat

FeffdiaCs ShEQS Lk¥fact 1 318

Fermented wheat extract 2 428
Fermented wheat extract 3 313
Fermented wheat extract 4 232
Fermented wheat extract 5 372
Fermented wheat extract 6 324
Fermented wheat extract 7 298
Fermented wheat extract 8 329

Limulus positive glycolipid 133

Low molecular weight

lipopolysaccharide 668
[0051]
[Table 4]
Nucleic acid content in fermented extract
Sample Nucleic acid content (mg/g)}
Fermented wheat extract 1 102
Fermented wheat extract 2 102
Fermented wheat extract 3 226
Fermented wheat extract 4 251
Fermented wheat extract 5 302
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Li mul us positive glycolipid Negative Low nol ecul ar
wei ght Negative |ipopolysaccharide [0054] [Table 7]
Summary of differences between fernented wheat extract
and simlar products Nucleic Content of Sanple
Protein Sugar |inmulus |odine-st content content acid
active arch content reaction substance Fernented
wheat 86t 15ng/ g 32757ng/ g 212t 75ng/ g 255t 113ny/ g
Positive extract (Mean t 38 Standard devi ation)

Li mul us positive Underm nus Under m nus neasured Not
gl ycolipid Overplus Negative Low nolecul ar wei ght
Iinonolvsaccha- Under mi nus Overpl us Under m nus

Fé}ﬁg g?¢ e-Undef g3 qus: consi derably | ower
val ues_t han ¥§%%%%90§ t he E% lues in the fernented

(eant ndar viation) Overplus :
conS|§%r§@? |gﬁ%¥ 9 es th%ﬂgthe range of the

Fef%eﬁ%ed wheat extract 8 216

Limulus positive glycolipid Unreported

Low molecular weight

lipopolysaccharide 2.8
[0052]
[Table 5]
Content of limulus active substance in fermented extract
ot oot namaiue secive
Fermented wheat extract 1 242
Fermented wheat extract 2 118
Fermented wheat extract 3 125
Fermented wheat extract 4 458
Fermented wheat extract 5 224
Fermented wheat extract 6 231
Fermented wheat extract 7 356
Fermented wheat extract 8 289
Limulus positive glycolipid | 970
Low molecular weight
lipopolysaccharide 993
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in the fernmented wheat extract (nmean standard
deviation) [Exanple 3] [0055] | munopotentiation
action of fermented wheat extract An acute nyel ogenic
| eukem a cell line, THP-1 (1 x 106/ 250 pL, RPM 1640
medi um contai ning 10%fetal calf serunm) used as human
macr ophages were placed in a48-well plate, and
previously precultured for 30 m nutes. Subsequently,
250L of the nmedium (final volunme 500 L) was added so
that the final concentration of each sanple was 1 to
10, 000 ng/nmL. The sanples were provided wth a group
contai ni ng polynyxin B (12.5g/nmL). After culturing
for 4 hours, culture supernatants and the cells were
colﬂggﬁgé. The TNF activity in the supernatant was
asured by a cytotoxicity test using L-929. The
[T4ElﬁH4% are shown in Table 8. The nacrophages

poly

e

- asala

Sm@ﬁamlwwxﬂwB,tHeﬁaqoph
FermeRtdds wHQSE tdverbtycol i pidpesFEppathis, it is

obvious that the fernmented wheat extract has a

FerMedtQH GRleACtd M t¥cdi 3 ferenposfEppathose of the |ow
mol ecul ar “ELd%l—{l4HHﬂﬂ4lSﬂQdEaLLdﬁ"ﬁﬂmL;llELJJJnﬂJﬂi_,___

FertRHtdd S MC Ut PE Lot [§056]| positive

Fermented wheat extract 4 Positive
Fermented wheat extract 5 Positive
Fermented wheat extract & Positive
Fermented wheat extract 7 Positive
Fermented wheat extract 8 Positive

Limulus positive glycolipid |Negative

Low molecular weight

lipopolysaccharide Negative

[0054]
[Table 7]
Summary of differences between fermented wheat extract and

similar products

. Nucleic antent of Iodine-st
Sample Protein Sugar acid limmlus arch
content content active
content reaction
substance

Permented wheat | gey15mg/g | 327+57mg/g | 212475mg/g | 255+113mg/g | Positive
extract (Mean
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[ Tabl e 8] TNF production from macr ophages by fernented
wheat extract and inhibitory effect of polynyxin B
(TNF induction activity of fernented wheat extract)
Low Low Fernmented Fernented nol ecul ar nol ecul ar

Li mul us Limulus Sanpl e wheat wheat wei ght wei ght
positive positive concentrat extract extract

| i popoly-s |ipopoly-s glycolipid glycolipid -ion with
the without the accharide accharide with the w thout
the (ng/m) addition of addition of wth the w thout
the addition of addition of polynyxin B polynyxin B

addition of addition of polynyxin B polynyxin B
3‘;3?’@§qyxm 3 pol ynyxin BO 0O 00000 1000 0.p40
100 1.2 06.3104.2 109 0 8.7 goig-g g é4.0213 ,
B.3 0 6.3 0 26.2 1(Q 26 . .
{;i?ji%? 1&%?;]"’2 FRdepAPT clnieTRimsea %Egsuggd f ef freavpbep whitsoative
extraet—tolfeedstuf-f rl:vanml %_A_]_W_Lar ned
Low ool ededar f epdst uf f contalnlng flerment ed pheat extrpact
Y?;ggglysaccha— Underminus Overplus Underminus Overplus Negative
ride

Underminus: considerably lower values than the range of the
values inthe fermentedwheat extract {mean+standarddeviation)
Overplus: considerablyhigher values thanthe range of thevalues
in the fermented wheat extract (mean * standard deviation)
[Example 3]

. [0055]
Immunopotentiation action of fermented wheat extract

An acute myelogenic leukemia cell line, THP-1 (1 x 10%/250
#L, RPMI1640 medium containing 10% fetal calf serum) used as
human macrophages were placed in a 48-well plate, and previously
precultured for 30 minutes. Subsequently, 250 uL of the medium
(final volume 500 pL) ‘was added so that the final concentration
of each sample was 1 to 10,000 ng/mL. The samples were provided

with a group containing polymyxin B (12.5ug/mL). After

culturing for 4 hours, culture supernatants and the cells were
collected. The TNF activity in the supernatant was measured
by a cytotoxicity test using L-929. The results are shown in

Table 8. The macrophages produced TNF even with the presence
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(inhibitory effect of nortality in broiler farmng in
| arge scale study) A feedstuff containing 430g/ kg of
the fermented wheat extract produced in Exanple 2 was
made. Broiler comrercial chickens were used with
about 5, 500 to 6, 000 chickens per group. In the
control test group, the feedstuff containing no
fermented wheat extract was given. The feedstuff
containing the fernmented wheat extract was given to

chi ckens at 3 weeks of age after hatching, and was
adm nistered daily until 7 weeks of age. The nunber
of dead chi ckens was counted daily. The chickens

thiih di d not neet the standard at shipping were
Ol gPQLUPYEYD BheyrbBaI feraeatedowhens Pabkecy, Autewdthl the
%in the test group (feedstuff containing

t 1.9
PrERENFE, HoROLITYHEAR , 5HE OO ARIATE SESUL 6vi0 B QEIEDs TNE

o 35, RO B a5 T

p"%%é%?’%?%ﬁ%ﬁ’??ﬁi??é‘tr omeof PR iRt 3&82%%%%3& Ahat the
<o BIEREEY YEEBE KRR B SUTLBIGHLLETpUEE S e
frefnisdeds 8R8 168 ndd 11 £aRk 1 ié{[ﬁ%@ﬁ%&y%&c@ﬁ%gide and

0001 was observed in X2 test. From
the nfamhies poeiecteoglobbespiafl. the feedstuff

containing the fernmented wheat extract in the broiler
f ar fio®g ajas shown. [ 0059]
[Table 8]
TNF production from macrophages by fermented wheat extract and

inhibitory effect of polymyxin B (TNF induction activity of

fermented wheat extract})

Low Low

Fermented | Fermented | molecular | molecular Limulus Limulus

Sanmple wheat wheat weight weight positive positive
concgntrat extract extract lipopoly-s | lipopoly-s | glycolipid | glycolipid
-ion wiFh the jwithout the| accharide | accharide | with the {without the
(ng/ml) addition of|addition of{ with the |without thel|addition ofl|addition of
polymyxin Blpolymyxin Bladdition ofjaddition of polymyxin Bjpolymyxin B

polymyxin Blpolymyxin B

0 0 0 0 0 0 0

1 0 0 0 0.64 0 1.2

10 0 1.2 0 6.3 0 4.2

100 0 8.7 0 10.2 0 14.2
1000 1.7 28.3 0 6.3 0 26.2
10000 26 50.4 0 3.8 0 13.2
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[ Tabl e 9] Effects of feedstuff containing fernented
wheat extract on broiler farmng Test group Contro
group Nunber of chicks 5906 5525 Nunber of actually
5792 5345 shi pped chi ckens Nunber of renpved 114 180
chi ckens Renoval rate 1.9% 3.3% Raising rate 98. 1%
96. 7% [ Exanple 5] [0060] Feedstuff for cultured fish
contai ning fernented wheat extract (infection
prevention effect in yellowail open air test) For
exam ning the infection prevention effect, about5, 200
yellowtails per group in an open air test were raised
by the feedstuff containing the fernented wheat
extract _produced in 42 Exanple 2. The results are
sho%ﬁoﬁﬂ]Table 10. The nortality due to Streptococcus

Lnh_a.non-.adnini strati control_ grou reached 4. 8%
B. PRpAL AL ioRErATRAECH T60BRRGRORYNEREIOHACL el fppdturs

K d per one day) was ingested (test group), the
[EXékéihifﬁ was observed to be significantly reduced

(P<Goh3eqL)

farmed chicken feedstuff containing fermented wheat extract
(inhibitory effect of mortality in broiler farming in large
scale study)

A feedstuff containing 430pug/kg of the fermented wheat
extract produced in Example 2 was made. Broiler commercial
chickens were used with about 5,500 to 6, 000 chickens per group.
Inthe control test group, the feedstuff containingno fermented
wheat extract was given. The feedstuff containing the
fermented wheat extract was given to chickens at 3 weeks of
age after hatching, and was administered daily until 7 weeks
of age. The number of dead chickens was counted daily. The
chickens which did not meet the standard at shipping were
discarded. The results are shown in Table 9. A removal rate
was 1.9% in the test group (feedstuff containing the fermented
wheat extract) which was low, and 3.3% in the control group.
Araisingratewas 98.1 in the test group and 96.7% in the control
group. Thus, a 1.4% increase in the raising rate was observed.
A significant difference test in the number of actually shipped

chickens and the number of removed chickens between the test
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conpared with the non-adm ni stration group (contro
group). [0061] [Table 10] Infection prevention effect
of feedstuff containing fernented wheat extract on
yellowtails in open-air test Significant Treatnent
Nunber of Nunmber of Mrtality difference fish raised
fish died test (X2 test) Control 5201 249 4.79 group
Test group 5193 101 1.94 (P<0.00001) |[Exanple 6]
[0062] Feedstuff for cultured fish containing
fermented wheat extract (infection prevention effect
on koi herpes) (1) Carp: Black carp whose body wei ght
was 70g were used. The test was conducted using 20

oFBP A B Bont Bl B e o Er b S e

18repiied deokd Bhobiaiebhpalion s el g op

tlt{/\%:il}%ﬁ%%%ﬁ olg_io{?eé?iBH‘ BBkt 3l LIL T BLE RS s Y8 2ining

the fermented wheat extract in the broiler farming was shown.
[0059]

[Table 9]

Effects of feedstuff containing fermented wheat extract on

broiler farming

Test group Control group
Number of chicks 5906 5525
ers St | 5752
Nu@ber of removed 114 180
chickens
Removal rate 1.9% 3.3%
Raising rate 98.1% 96.7%

[Example 5]
[0060)
Feedstuff for cultured fish containing fermented wheat extract
(infection prevention effect in yellowtail open air test)
Forexaminingtheinfectionpreventioneffect,about5,200
yellowtails per group in an open air test were raised by the

feedstuff containing the fermented wheat extract produced in
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(3) Infection with koi herpes virus: The above
filtrate (600 gL/100g body weight) was injected
intraperitoneally. (4) Preparation of feedstuff
contai ning fernented wheat extract: 0, 5, 10 and
20nmg/ kg of the fernented wheat extracts produced in
Exanple 2 were mxed with the commercially avail able
feedstuff. (5) Feeding nmethod: Each feedstuff of 1%
wei ght per body weight was given once a day. This
corresponds to O, 50, 100 or 2009/ kg body wei ght/day
in ternms of the nount of the fernmented wheat extract.
(6) Experinment: The feedstuff containing the fernented
wheat extract was_given for a week, then the_carp were,
Exq LS e THe REPHACHI RES, Showp subdehiend Py tHae mortality
ontaingngpthe f ernent ed wheat extract was

d feeds& ff .

ug GenSFBPPRECAEGES Ansdr PRPAPORTS St EIRR (SR H QBPuP

o B4 L, AT A S oL bocy
‘ . e . .

e o1 pToA B, G 0 0 ATR G0N LILST, e

moNEATWEY ks i sdBFedhOWe ts'l?:nlhfg.éi_bml%; anﬁcbah%égu(9rb0001)

the fermented wheat extra een-given, t
corfpH MY a1 f1atteh daforsd L 'l CHEA Vi o NEFSFS b 88 dfboup) .
after infection (Kaplan Meier nethod, l'og rank test,
per ¢entage of riskwas 0.01%or less) . In particular,
[Table 101
Infection prevention effect of feedstuff containing fermented

wheat extract on yellowtails in open-air test

Significant
Number of Number of difference
T .
reatment | . hraised|fish died |Mortality 1. o x?
test)
Control ’
group 5201 249 4,78
Test group | 5193 101 1.94 (P<0.00001)

[Example €]

[0062]
Feedstuff for cultured fish containing fermented wheat extract
(infection prevention effect on koi herpes)

(1) Carp: Black carp whose body weight was 70g were used.
The test was conducted using 20 carp per group.

(2) Preparationof koi herpes virus: 10ml of Hanks balanced
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the survival rate of 65% was shown in the group in
whi ch 100g/ kg body wei ght/day of the fernented wheat
extract was given. [0064] C Application Exanpl es of
fermented wheat extract to cosnetics and bath agents
[ Exampl e 7] Production of hand cream cont ai ni ng
fermented wheat extract [0065] The fernmented wheat
extract at around 10% produced in Exanple 2 was m xed
with an ointment of a fat-soluble substrate 1 in a
formul ation described in table 11 to obtain the
ointnment. [0066] [Table 11] Conposition Dose Wite
petrol atum 250g Stearyl al cohol 200g Propyl ene

cohol, 120 Pol yoxyet hyl ene cured castor 40g o{l 60
saﬁs T PeEronel fub iR e wagyaduechyp barchdbysemidabd the

ca%é:srga:]tgg iléecggiﬁﬁ&-x%/gggég?grel 1!)39 kF;uir Ihfelr%desv,vagg[:l homogenated,
filtrated with a filer of 0.45 pm, and its filtrate was made
a virus solution.

(3) Infection with koi herpes virus: The above filtrate
(600 uL/100g body weight) was injected intraperitoneally.

(4) Preparation of feedstuff containing fermented wheat
extract: 0, 5, 10 and 20mg/kg of the fermented wheat extracts
producedinExampLa2weremixedwiththecommerciallyavailable
feedstuff.

(5) Feeding method: Each feedstuff of 1% weight per body
weight was given once a day. This corresponds to 0, 50, 100
or200ug/kgbodyweight/dayintermsofthemountofthefermented
wheat extract.

(6) Experiment: The feedstuff containing the fermented
wheat extract was given for a week, then the carp were infected
with the virus, and subsequently the feedstuff containing the
fermented wheat extract was given for 10 days. A survival rate
of the carp for 10 days after the infection with the virus was
observed. The results are shown in FIG. 1.

[0063]

All carp by the end of the sixth day died in the group

in which the fermented wheat extract had not been given.
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[ Exanpl e 8] [0067] Production of noisturizing cream
containing fernented wheat extract 1. Formul ation of
noi sturi zi ng cream contai ni ng fernented wheat extract
Conmponents used are shown in Table 12. The conbi nation
A was heated and dissolved at 70C, the conbination B
mxed in purified water in a 1/4 anount and

heat ed/ di ssol ved at 70C and the conbi nati on C m xed
in purified water in a 1/4 anount and

heat ed/ di ssol ved at 70C were added thereto. The

m xture was thoroughly m xed by a honogeni zer and
then cooled to 40C. The conbination D was then added

hereto, and pH was adjusted to 6.8. Subsequently,
ediey B EROHAIA T therarmiien nvfateh Shetdrmented

. I g .
o B DA Gt SRS B aicr bt wPA i deant Ly
ian:tI'eqéed Egtedé%ﬁ"étﬁdefl\q%%te{:%)é‘.&rﬁi(g\ﬁqsagﬁ g%égu@%%/hod, log

di ssol ved mC i puri
t i | lotion. ..
e RSk ARl e P st

theuehBRevS]l Gahe of 65% was shown in the group in which 100ug/kg
body weight/day of the fermented wheat extract was given.
[0064]
C. Application Examples of fermented wheat extract to cosmetics
and bath agents
[Example 7]
Production of hand cream containing fermented wheat extract
[0065}]
The fermented wheat extract at around 10% produced in
Example 2 was mixed with an ointment of a fat-soluble substrate

lina formulation described in table 11 to obtain the cintment.

[0066]
[Table 11}
Composition Dose
White petrolatum 250g
Stearyl alcochol 200g
Propylene alcohol 120g
Polyoxyethylene cured castor
0il 60 409
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Aive oil 10.0 A Jojoba oil 5.0 A Stearic acid 4.0 A
Pol yoxyet hyl ene sorbitan 1.8 A nonostearate (20E Q)
Met hyl pol ysil oxane 0.3 A Sorbitan nonostearate 0.5 B
Self-enmulsified type glycerine 3.0 B nonostearate
Propyl paraoxybenzoate 0.2 B Methyl paraoxybenzoate
0.2 B 1,3-Butylene glycol 5.0 B Concentrated
glycerine 6.0 B Carboxy vinyl polynmer 0.22 C

Pot assi um hydoxi de Reasonable p quantity Fernented
wheat extract (5mg/m ) 0.1 47 Purified water
Reasonable quantity .Total anmount 100.00 [0069] 2.
Fffect of nnisturizing cream containing fernented

Glyvt‘ﬂeeﬁ.tne BddAHearate 10g
Methyl paraoxybenzoate 1lg
Propyl paraoxybenzoate 1g
Purified water Reasonable quantity

[Example 8]

[0067]
Production of moisturizing cream containing fermented wheat
extract
1. Formulationofmoisturizingcreamcontaining fermented wheat
extract

Components used are shown in Table 12. The combination
A was heated and dissolved at 70°C, the combination B mixed
in purified water in a 1/4 amount and heated/dissolved at 70°C
and the combination C mixed in purified water in a 1/4 amount
and heated/dissolved at 70°C were added theretoc. The mixture
was thoroughly mixed by a homogenizer and then cooled to 40°C.
The combination D was then added thereto, and pH was adjusted
to 6.8. Subsequently, remaining purified water and fermented
wheat extract produced in Example 2 in an appropriate amount
were added thereto, and thoroughlymixedtoobtainamilky lotion.
The fermented wheat extract was previously dissolved at 5mg/mL

in purified water, and 0.1ml thereof was added to 100g of the
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This cream was used by 43 nmen and wonen,
survey was conducted. As a result,for
18 peopl e answered t hat

guestionnaire
t he noisturizing effect,

there was certainly a noisturizing effect,

1

and a

8 peopl e

answered that there was a slight noisturizing effect,
2 people answered that there was no noisturi zing

ef f ect,
test: p<0.0001). For
skin, 6 people answered that

and 5 people did not answer(one speci nen sign
an i nprovenent effect on rough
it had been certainly

effective, 13 people answered that it had been
slightly effective, no people answered that there had
. been no, effect, and 24 people did not answer (one
mlik% P¥ign test: p<0.0001). For deterioration of
ski %%Egition after wuse, no people answered that
t he 8 been deterioration. This creamwas used by
(1dbiecple wih 1 d atopic syiptom, and the

JUuTStTd Ullllal -e—Stfr vcy

Compyrenviesrent of atopic dermatiti sw/wspeopl e drewsathtion
that—+t—had—been—ecertatnrby—effeptive,—and-one
Squelisaves ed that it had been slightly effectisyg | {one
Spesi-ren-si-gh—test—p<Q-125) Additionally, ne
oliansweired 48 that acne scars had rapi dl yqpegquer ed.
L This creamwas used hy 9 nen after shaving, land the
Jojpestdionnai re survey was conduct ed. Ei ghg _ge z}
answered that it had been effectjve for _a rdduction

stfriRaidr@after shavi ng, preventioh of dryngsg |gnd

early healing of razor cuts (one| specinen sign test:
Poﬂyﬂ%ﬁgghyléﬂbfﬁ%Qﬁifgh this cream was used by 2 people

mordBt L 1 EFIQTF 1.814
Methyl polysiloxane 0.3|A
Sorbitan monostearate 0.5{B
Self-emulsified type glycerine
monostearate 3.018B
Propyl paraoxybenzoate 0.2|B
Methyl paraoxybenzoate 0.2|B
1, 3-Butylene glycol 5.0|B
Concentrated glycerine 6.0|B
Carboxy vinyl polymer 0.22]cC
Potassium hydoxide Reasona?le D

quantity

Fermented wheat extract (Smg/ml) 0.1
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of stiff shoulders due to age by applying on the

shoul der to reduce the pain. One answered that it had
been effective. [0070] In addition, this cream was
used for patients with burn injuries. In patients
havi ng burn injuries on the skin of both hands to the
sane extent, the creamcontaining the fernented wheat
extract produced in Exanple 2 was applied on one hand,
and the cream containing no fernented wheat extract
was applied on the other hand. The hand treated wth
the cream containing the fernented wheat extract

; er _This creamwas used for

10, patients with burn injuries inglygi i S| case.
P%hEéﬁﬂeHFF?F inall sites treated vl!\ﬁ a@f%gfeam
wounds

containing the fernented wheat exfiract;

| T6€8PVELEAnE aster than in the sifes tr th the
: rrpanwcon?ainina no fernented whe¢at exﬁ$g§SN¥Flsher's

exact probability: p<0.001). Fromthe above, it was

showt 8921 the fernented wheat extract exhibited the
2th££ geuti% effect on the burn injuries. 49 [Exanple

9] ? B71PL PPAGLELAGANGF cigam |MteHinsiond af eimented wheat

fermented wheat extract 1. Fornulation of skin lotion
e%ﬁﬁﬁ%ﬁning fernmented wheat extract Conponents used

;R RS TR e MR
smﬂas conducted. Asaresult, forthe moisturizingeffect,
18 people answeredthat therewas certainlyamoisturizingeffect,
18 people answered that there was a slight moisturizing effect,
2 people answered that there was no moisturizing effect, and
5 people did not answer (one specimen sign test: p<0.0001). For
an improvement effect on rough skin, 6 people answered that
it had been certainly effective, 13 people answered that it
had been slightly effective, no people answered that there had
been no effect, and 24 people did not answer (one specimen sign
test: p<0.0001). For deterioration of skin condition after
use, nopecple answered that there hadbeendeterioration. This
cream was used by 4 people with mild atopic symptoms, and the
questionnaire survey was conducted. For the improvement of
atopic dermatitis, 3 people answered that it had been certainly
effective, and one answeréd that it had been slightly effective

(one specimen sign test: p<0.125}. Additionally, one answered
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in purified water, and 0.l m thereof was added to 100g
of the skin lotion. [0072] [Table 13] Conponents %
Sodiumcitrate 0.1 Pyrrolidone sodiunctarboxylate 1.0
1, 3-Butylene glycol 5.0 POE(30)POP(6) Decyltetradecyl
0.6 ether Purified water Reasonable quantity
Fermented wheat extract 0.1 (5ng/m) Preservative
Reasonabl e quantity Ethanol 10.0 Total anount 100.0
[0073] 50 2. Effects of skin lotion containing
fermented wheat extract This skin |lotion was used by
5 wonen, and the questionnaire survey was conduct ed.
As a result, 3 wonen answered that it had had the

d _nni sturizi ction, and 2 wonen answered that
t?}%%hgé:%eaqu IT3RA SH0rF 9 BRd i oFhibredan s used

1%PW?UmeHa%f%§£‘§ﬁé¢$%§; and the questionnaire survey was
conducted. Eight men answered that it had been effective for
a reduction of pain after shaving, prevention of dryness and
early healing of razor cuts (one specimen sign test: p<0.01).
In addition, this creamwas used by 2 people having the symptoms
of stiff shoulders due to age by applying on the shoulder to
reduce the pain. One answered that it had been effective.

[00701]

In addition, this cream was used for patients with burn
injuries. In patients having burn injuries on the skin of both
hands to the same extent, the cream containing the fermented
wheat extract produced in Example 2 was applied on one hand,
and the cream containing no fermented wheat extract was applied
on the other hand. The hand treated with the cream containing
the fermented wheat extract obviously recovered faster. This
€ream was used for 10 patients with burn injuries including
this case. Consequently, in all sites treated with the cream
containingthefermentedwheatextract,woundsrecoveredfaster
than in the sites treated with the cream containing no fermented
wheatextract(Fisher'sexactprobability:p(0.00l). From the
above, it was shown that the fermented wheat extract exhibited

the therapeutic effect on the burn injuries.
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[ Exanpl e 10] [0074] Production of bath agent
containing fernented wheat extract A bath agent
contai ning the fernented wheat extract was nade for
t he purpose of inproving body functions. Basic
conmponents of the bath agent are shown in Table 14.
[0075] [Table 14] Conponents Content Sodium sul fate
25.0g Calciumsilicate 0.26g Perfune (yuzu (citrus
junos)) 0.5g [0076] The bath agent containing the
fermented wheat extract was made by adding || Opg of
the fernmented wheat extract produced in Exanple 2 to
t he above conmponents. The bath agent contained 51 the
extract and the bath agent containing no extract were
[E 4ﬂmﬁkﬁy9]g|ven to 102 subjects, who then used themin
? éib (160 to 200 liters) upon taking a bath, and
the ég i onnai r es [ (1) warm ng degree of a body,

Pr#éﬁ?d'f Fﬁ%&&éPyESLFEE{Q ﬁgagaggﬁgggmgﬁ%QQVW$%@t extract
e EFLTEE S B 30 W Begrconc
ner&SmBQh@ntgﬂséggfgghgﬁnfN@gble13. The fermentedwheat
extract produced in Example 2 was previously dissolved at 5mg/mL
in purified water, and 0.1ml thereof was added to 100g of the

skin lotion.

[0072]
[Table 13]
Components %
Sodium citrate 0.1
Pyrrolidone sodiumcarboxylate 1.0
1, 3-Butylene glycol 5.0
POE(30)POP (6} Decyltetradecyl
ether 0.6
Purified water Reasonable quantity
Fermented wheat extract
(5mg/m1) 0.1
Preservative Reasonable quantity
Ethanol 10.0
Total amount 100.0
[0073]
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back pain, (9) effect on sensitivity to cold
tenperatures, (10) inprovenent effect on foot
ringworm (11) inprovenent effect on dry skin, (12)
effect on atopic dermatitis] were conducted. As a
result, 7% or nore inprovenent conpared with the
control was observed in (1) the warm ng degree of a
body (10%, (2) the difficulty of feeling cold after
the bath (7.9%, (6) the effect on nuscle pain (13%
, (8) the effect on | ower back pain (16%, (9) the
effect on sensitivity to cold tenperatures (10% and
(11) the inprovenent effect on dry skin (7.3%

fedtrets %S siap. Tt pRoceRthinpagntemrer Faf dheabraxt ract

e O L5 I
t t t
%ﬁﬁﬁﬁfgﬁgf% 00 s anp egfgf ?859§¥nr$$%ﬁ%§?¢dﬂhat it

H¥d BaABhe gBLA :[‘Qtlgfigfﬂéeadc Lafi%ts e:%gnehlé?ﬁygrsa that

mat eri al s, gran ated suga arch-syrup,

et 300 (9 LB VL 8 TACLL OGRS 39 che omen
hdeive kiby dweaiding at 120 to 160C
[Example 10]
[0074]
Production of bath agent containing fermented wheat extract
A bath agent containing the fermented wheat extract was

made for the purpose of improving body functions. Basic

components of the bath agent are shown in Table 14.

[0075]
[Table 14]
Components Content
Sodium sulfate 25.0g
Calcium silicate 0.26g
Perfume (yuzu (citrus junos)) |0.5g

[0076]
The bath agent containing the fermented wheat extract
was made by adding 110pg of the fermented wheat extract produced

in Example 2 to the above components. The bath agent contained
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(2) The candi es were obtained by cooling one obtained
in (1) on a steel plate for cooling, extending in a
stick shape, and nolding into grain shapes of around
1g. [0079] The present candies in an appropriate .
anount were placed in 20m of water, and dissol ved by

i ng. The anount of |ipopol ysaccharide as the
Pgﬁhéﬂged wheat extract active conponent was neasured
in this solution, and consequently it was 4.6g/qg.
This candy was ingested by 6 men and wonen who haﬁ
caught a cold and had a sore throat. Thereafter, the

[ nai re survey for the sore throat was
ey / all 6 people felt a

EQHEE h

tﬁg ucedae&ore e f)lg?e f(?%hgnt roat"’h’e‘hl%‘i §R edgacw@redlindly
tion of al cohol

g%gﬁggﬁ%ﬁ%@?gﬁukﬁggg%dna g&“cHﬁFglﬁPﬁ@-SQ BePaibhted (160

tYhERd 19¢ragt LEBR Eﬂ{'ﬁ@t eg gg‘eat tré"g;tug\%&&%%gﬁeg [(1)

Exanpl e 2 was ~m xéd "W | foaqd
wRrQdngtdegr &0 o3 §ohoky, d8B0MRes; Li.q n i e1Thg cold aft
gnd |? V\z‘%rexam ned ﬁf) ? 5948?1 éﬁe 1ng cold after

s iovr ok copp e 6 BRETOAL iFngnooe
{(5) recovery degree of stiffness in the shoulder, (6) effect
on muscle pain, (7) effect on nerve pain, (8) effect on lower
back pain, (9) effect on sensitivity to cold temperatures, (10)
improvement effect on foot ringworm, (11) improvement effect
on dry skin, (12) effect on atopic dermatitis] were conducted.
As a result, 7% or more improvement compared with the control
was observed in (1) the warming degree of a body (10%), (2)
the difficulty of feeling cold after the bath (7.9%), (6) the
effect on muscle pain {13%), (8) the effect on lower back pain
{16%), (9) the effect on sensitivity to cold temperatures (10%)
and (11) the improvement effect on dry skin (7.3%)
(Mantel-Haenszel test: p<0.04), From the above results,
relaxation effects on pains and improvement in the warming of
the body were observed by using the fermented wheat extract
as the bath agent.
[0077]

D.ApplicationExampLeoffermentedwheatextracttofunctional

foods
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The conponents are shown in Table 15. [0081] |[Table
15] Conponents Conponent content rate Powder sugar
78.98% Vitam n C 10.00% Toyoriden-P 5.00% Vitamn B2
0.02% Perfunme (nenthol) 0.50% Amachazuru (Gynostenma
pentaphyl | a) (saponin) 3.50% T-Flavor Conc 13189B
(flavonoid) 2.00 % [0082] Current "Nonde oiki"
contains the extract of amachazuru (Gynostemma
pentaphylla) and the extract of green tea, but 54
cont ai ns onl yabout 0. 002ggper packof |i popol ysacchari de
which is one of the active conponents of the plant
extract. Therefore, it is anticipated to acquire a

ngtion by adding the appropriate anount of
[Eggﬁéiﬁtg%hmheat extract which abundantly contains

lip accharide. It is desirable to combine 1 to
30g per 2g pack of |ipopol ysaccharide which is one of

Préf8cfEbhVEEf candy containing fermented wheat extract

(1) As raw materials, granulated sugar, starch syrup,
mixture of water and the fermented wheat extract produced in
Example 2 were mixed at a ratio of 5:5:5:1, and cooked down
by heating at 120 to 160°C.

(2) The candies were obtained by cooling one obtained
in {1) on a steel plate for cooling, extending in a stick shape,
and molding into grain shapes of around 1g.

[0079]

The present candies in an appropriate amount were placed
in 20ml of water, and dissolved by heating. The amount of
lipopolysaccharide as the fermented wheat extract active
component was measured in this solution, and consequently it
was 4.6pg/g. This candy was ingested by 6 men and women who
had caught a cold and had a sore throat. Thereafter, the
questionnaire survey for the sore throat was conducted. For
the sore throat, all 6 people felt a reduced sore throat (one
specimen sign test: p<0.03}.

[Example 12]

[0080]

Production of alcohol decomposition functional food containing

53



L R ————————S

conmponents of the fernented wheat extract (5 to 1509
as the fernented wheat extract). Thus, first, the
product in which 50g of the fermented wheat extract
had been conbined in one pack was produced. In the
producti on process of Nonde oi ki, 2.5ng of the
fernmented wheat extract was added per 100g of the
product. As a result, a new product which contained
50g of the fernmented wheat extract per 2g product was
produced. [0083] Subjecting 20 adult nen and wonen
who conpl ai ned of pharyngodynia after drinking and

enj oyi ng karaoke, conventional "Nonde oiki" and
fernmented wheat extract

Flansier ad Kihe £0NLRLRLNY the  fer!
were given to 10 peopF , respectively, and an
enhanthd #ekiRR+Q lL,cohql deconposition ability
which was the pu%l%&%%Ha%ﬁkf%ﬂﬁiHﬁ?qyﬁ?duﬁn Example 2 was
Meileel ival §10na eEbemb 1@ 5 haryngodyni a were
dgxarri ned. |nmediately i Egr éag']"at AV ePTodest| 8snaim elcohol
Govep sfidri drhef il deMdd 1 op, &4 egl 40n the .
agaaryn odyni a was conducted&é%sg%dréguwﬁf FEQTEmicsh wifether
Ev1gtiphar¥ngbdyphgonas iabger i of 10 pegpl e
"I\bngg oi ki " %% “éir‘L"n‘?tn’gO‘B H*é3£ observed or
RPErment ed wheat extract” but 2 of 10 peopl e who had
Creceived conventional "Nonde oiki." Thus, a
STEETStRLAY| §vaildabiliec arodlictf:enancruFiiS hgjc',r? exact, ,,
T}E)éobabilit : p<0.012) was observed conpare \M4$1?
con??TP?ne%EBSQFG shown in Table 15,

who had received

[0081]
[Table 15]
Components Component content rate
Powder sugar 78.98%
Vitamin C 10.00%
Toyoriden-p 5.00%
Vitamin B2 0.02%
Perfume (menthol) 0.50%
Amachazuru {Gynostemma
bentaphylla) (saponin) 3.50%
T-Flavor Conc 131898
(£lavonoid) 2-00%

[0082]

Current " iki i
t "Nonde oiki™ contains the extract of amachazuru

(Gynostemma pentaphylla) and the extract of green tea but
’ .
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E. Exanple relating to nedicinal benefits of fernented

wheat extract [Exanple 13] [0085] Production of

gl ycerol solution containing fernmented wheat extract
(therapeutic effect on atopic dernatitis) A 50%
glycerol solution containing 509/ of the fernented
wheat extract produced in Exanple 2 was given 2 or 3
times daily with a dosage of 2 to 3ml per _

adm nistration to 9 male and fenale patients with
refractory atopic dermatitis (25 to 34 of age) where
rashes were observed on the face, hands and |egs,
mai n body, neck, arms and back and subjective synptomns

I TR ot DBk e b S ahaniste unich
SESHIEE LOYBES 0 L BB D LR E 00
L08R a ] SRl Bl aaios e
e e TR I LA By Shcancy
e an Ty e Sy et B A 4R e 1 co

3@eppenf2gipachaTYLiPBEc 0P8akEh Xy 8B, 16, §8%nhe 8% t&?) active
deterioration was O (one specimen sign test: p<0. .
CEmente b dve rmeamdnt &N widACkMET A 58S 150ug as the
determned to be 89%
fermented wheat extract). Thus, first, the product in which
50ug of the fermented wheat extract had been combined in one
pack was produced. In the production process of Nonde oiki,
2.5mg of the fermented wheat extract was added per 100g of the
product. As a result, a new product which contained 50ug of
the fermented wheat extract per 2g product was produced.

[{0083)]

Subjecting 20 adult men and women who complained of
pharyngodynia after drinking and enjoying karaoke,
conventional "Nonde o0iki" and "Nonde oiki™ containing the
fermented wheat extract were given to 10 people, respectively,
and an enhanced action of an alcohol decompositionabilitywhich
was the publicly known action and an alleviation effect on the
pharyngodynia were examined. Immediately thereafter, the

questionnaire survey for the alleviation effect on the

pharyngodynia was conducted. As a result, reduction of the
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[ Exanpl e 14] [0086] Analgesic effect of fernented
wheat extract The fernented wheat extract produced in
Exanple 2 was dissolved in distilled water, and 0. 2nl
thereof per npuse was orally adnministered to mce
using a sonde. After 90 m nutes, O0.7%cetic acid was
intraperitoneally adm nistered to themce. After
observing the mce for 5 m nutes, the nunber of
wriggles caused for 30 mi nutes was counted. The
results are shown in Table 16 as the anmpunt of each
sanple required for inhibiting 30%of the wiggle
nunber in the control of distilled water. When the
effective, activi of tCCe | ow pol ecul ar. wej ght )
PhERAVELE RS e TTaea § 1o Kb eReRieniBocBR TREeived
" I ef fective.activity of the fernmented wheaf
Nfijd Bil, 85 R RG bhe: afhentsq ofiaht st but 2 of
I hi.bi.t : cellent, .analggsic.effect.,
10 BESEA o5 bk E0oRTvRACFonEreapPRLL ipReg siRt by hus,
i sty Ofk i 1 e edys A AGRLL © BRIy 11 €8
a
Treatlrrent Amount Jqugi)}{rlrklln ucl ng:1 Bl & |veé ac{)’:lcw %/ g‘oo%xact
prdody i itd o plios 0112l ed s Wad 195 o 2398 1M PR red with the control.

[0084]

E. Example relating to medicinal benefits of fermented wheat
extract
[Example 13]

[0085]

Production of glycerol solution containing fermented wheat
extract (therapeutic effect on atopic dermatitis)

A 50% glycerol solution containing 50ug/mL of the
fermented wheat extract produced in Example 2 was given 2 or
3 times daily with a dosage of 2 to 3ml per administration to
9 male and female patients with refractory atopic dermatitis
(25 to 34 of age) where rashes were observed on the face, hands
andlegs,mainbody,neck,armsandbackandsubjectivesymptoms
were moderate to severe. The subjective symptoms (pruritus)
wereclassifiedintomild, moderate andseverelevelsbypatients
complains. Two weeks to two months after the start of use,

the patients visited again, and the effects were evaluated.

In the results, the cases of complete response {(remarkable
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Fer ment ed wheat extract 3335ng 7.0 [Exanple 15]

[0088] Inhibitory effect of fernmented wheat extract

on atopic dermatitis In order to exam ne the effect

of the fernented wheat extract on atopic dermatitis,

an | type allergy nodel was introduced.

Anti -di ni trophenyl nonocl onal antibody (1 g/ nouse)

was i ntravenously adm nistered to male BALB/c mice (3

to 4 per group). After one hour, the fernmented wheat

extract produced in Exanple 2 was adm nistered

i ntracutaneously (abdom nal site) (41ig/ nouse) or

orally (100g/ nouse). After an additional one hour,

20 gL of acetone-olive oil mxed (4:1) solution

ipgacgemeng of 25shds pind alhost dheappre renscappthed @S ective

an allergen on the surface and backface of an ear

SHMRESMf Was Apddé%) A theckaess of phetdarl mesponsas (slight

measured using a 58 thickness gauge 1, 2, 24 and 48

1HBEP¥e&PPér0%§mh@§t ABA. rediect ian da the sl ctedrdpsympt om)

sub t.he thi ckness just before application was

wgs % Eﬁ% getéb‘?ré:asﬂ]é’fef*f’eebaagedmg om@ni ki %k rand dhe case
nhi bitory rate obtained by the

of &fe tﬁ%%%%f%ﬁ% : hﬁ |eF FRRARETOR PR e BaB<P ioe From
tﬁgm SO0 %]ra | on 0Re £, AT LEL NS b el e g to be 89%.
[Example 14]

[0086]
Analgesic effect of fermented wheat extract

The fermented wheat extract produced in Example 2 was
dissolved in distilled water, and 0.2ml thereof pPer mouse was
orally administered to mice using a sonde. After 90 minutes,
0.7% aceticacidwas intraperitoneally administeredtothemice.
After observing the mice for 5 minutes, the number of wriggles
caused for 30 minutes was counted. The results are shown in
Table 16 as the amount of each sample required for inhibiting
30% of the wriggle number in the control of distilled water.
When the effective activity of the low molecular weight
lipopolysaccharide derived from Escherichia coli was 1, the
effective activityof the fermented wheat extract was 7, showing
that the fermented wheat extract exhibited an excellent
analgesic effect.

[0087]
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and a del ayed reaction induced after 24 hours.
Inhibitory rate = (1 - A Edenma of ear pinna after
drug administration / A Edena of ear pinna in contro
x 100. The results are shown in Table 17. As is
evident fromthe table, the fernented wheat extract
inhibited an allergic reaction by both intracutaneous
and oral adm nistrations. [0089] |[Table 17]
Inhibitory effect of fernented wheat extract on
allergic reaction Adm nistration nethod of Dosage
Inhibitory rate Inhibitory rate fernented wheat
(/mouse) (%9 (after one (% (after 24 hour) hour)
[TEBL agg I ntracutaneous admnistration 4g 81.0 102.1
%?a% a &1nistration 100g 41.3 60.8 59 ¥Exanp|edlg%
[ Lan effect of rment e neat
Anég?gglc {EEE@E%eggtEé?MSH£68 ﬁga?n?égt‘t‘ﬁg BPeQEﬁPl 6H8uced

ract I'n or 0 exam ne
byChEEE1 cOhcid in mice

Amount for inducing

Treatment 30% inhibition

Relative activity

Distilled water 230+190mg 1

Fermented wheat

extract 33%35mg , 7.0

[Example 15]

[0088]
Inhibitory effect of fermented wheat extract on atopic
dermatitis |

In order to examine the effect of the fermented wheat
extract on atopic dermatitis, an I type allergy model was
introduced. Anti-dinitrophenyl monoclonal antibody (lpg/
mouse) was intravenously administered to male BALB/c mice (3
to 4 per group). After one'hour, the fermented wheat extract
produced in Example 2 was administered intracutaneously
(abdominal site) (4pg/ mouse) or orally (100ug/ mouse). After
an additional one hour, 20 puL of acetone-olive oil mixed (4:1)
solution containing 0 .25%. dinitrofluorcbenzene was applied as
an allergen on the surface and backface of an ear pinna of a

mouse. A thickness of the ear pinna was measured using a

58




the fernmented wheat extract, nmethicillin-resistant
St aphyl ococcus aureus (MRSA) infection nodel was
i ntroduced. Cycl ophospham de (CY, 200ng/kg) was
intraperitoneally adm nistered to nale BALE/c nmice (6
to 8 weeks of age) (10 per group) , and after 5 days,
the fernmented wheat extract produced in Exanple 2 was
adm ni stered i ntracutaneously. After3hours, MRSA (3 X
107 colony formng units (CFU)) was adm ni stered
I ntravenously, and the nunber of survival days was
exam ned. The results are shown in Table 18. As is
evident fromthe table, the fernented wheat extract
exhibited the infectjon prevention effect on MRSA
REGES S @AY iLealr y24i3iF A& Rauirs pfbpEnerPlioatiest : The
<0, 00.1) ared with the saline group, (control). -
Vi3 1) FRETETES B Ui 19 dete direhTR diisihdm fore
tar : Q0 N§§A i nf.ecti.on dm ni stered nmedi_canent

IOl at'e oRi 3k hoNed ggﬁi% |2 10 n&ft&Ftwheht drug
acgr?éﬁi}gt%r%iic%] Sé% %%lu%%egﬂé%) Fggal:eﬁgg&?%gy\[/\%%%]obtained
by the following formula in the inhibition in an early phase
reaction observed one hour after the allergen administration
and a delayed reaction induced after 24 hours. Inhibitory rate
= (1 - A Edema of ear pinna after drug administration / A Edema
of ear pinna in control x 100. The results are shown in Table
17. As is evident from the table, the fermented wheat extract
inhibited an allergic reaction by both intracutaneous and oral
administrations.

[008B9]
[Table 17]

Inhibitory effect of fermented wheat extract on allergic

reaction

Administration o o

method of Dosage Inhibitory rate | Inhibitory rate
fermented wheat | (/mouse) (%) (after one | (%) (after 24
extract hour) hour)
Intracutaneous 1

administration |4M9 81.0 102.1

Oral

administration |100K9 41.3 60.8
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Ther apeutic effect of fernmented wheat extract on
nmetastatic cancer In order to exam ne the therapeutic
effect of the fermented wheat extract on netastatic
cancer, a lung netastasis nodel of Meth A cells was

i ntroduced. The Meth A cancer cells (1 x 105 cells)
were intravenously admnistered to nale BALB/c mce

(6 to 8 weeks of age) (10 per group), and after 12
days, the fernented wheat extract produced in Exanple
2 was admnistered intracutaneously for 4 consecutive
days. Twenty days after transplanting the cells, an
aut opsy was perforned, the lung was extracted and

Iixed with formalin. The lung was observed by the
Jé?él%hd t he nunber of nodes was counted. The

r esul t[aosri shown in Table 19. As is evident fromthe
t abl e, ﬂ ferment ed wheat extract exhibited the

7 Qﬁgﬁytic_effect onppt hA | ung netastatic cancer
TR friotsioy SFEReF ehnfertrnt shenbestt extaset
o5t PEABP S A e en AR TN LR B e oo
st EGELedn hef LR IR SO e
Sty lococcus aureus (MRSA) infection model was introduced.
Cyclophosphamide (ClY, 200mg/kg) was intraperitoneally
administered to male BALB/c mice {6 to 8 weeks of age) (10 per
group}, and after 5 days, the fermented wheat extract produced
in Example 2 was administered intracutaneously. After 3 hours,
MRSA (3 x 10’ colony forming units (CFU)) was administered
intravenously, and the number of survival days was examined.
The results are shown in Table 18. As is evident from the table,
the fermented wheat extract exhibited the infection prevention
effect on MR3SA with a statistically significant difference (X?
test: p<0.001) compared with the saline group (control).
[0091]
[Table 18]

Prevention effect of fermented wheat extract on MRSA infection

Administered medicament Survival rate Risk rate

Saline 0/10

Fermented wheat extract

(0.004pg) 9/10 P<0.001
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devi ation) Saline 6011 Fernented wheat extract

(409/ kg) 338 P<0.001 Fernented wheat extract

(4009g/ kg) 196 P<0.001 [0094] F. Exanples relating to
fernmented bean curd refuse extract [Exanple 18]

[0095] Production of fernented bean curd refuse
extract (1) 1.0L of water, 0.2g of potassium (1)
phosphate, 1.15g of sodium || phosphate, 8g of common
salt and 0.2g of potassium chloride were added to a 2
liter conical flask. (2) A dried bean curd refuse
(20g) was added to (1). (3) (2) was sterilized by
autoclave. (4) Preparation of inoculum One col ony of

Fe?ﬁ@hg@é wgggkogg%ggiblsol t ed fron1mheat_f|our was

ean dusdLg ef use nedi une<gr eyously
ed in the same osition, and ferinented at

37C over ni ght (15 nourS) Py gentty 62 StiTring to

[Epampaeellfhe i noculumfor fernentation of the bean
curd refuse. (5) The total amount of (4) was added to
(3) LoQaR] fernented

Therapeutic effect of fermented wheat extract on metastatic
cancer

Inorder to examine the therapeuticeffect of the fermented
wheat extract on metastatic cancer, a lung metastasis model
of Meth A cells was introduced. The Meth A cancer cells (1
x 10° cells) were intravenously administered to male BALB/c
mice (6 to 8 weeks of age) (10 per group), and after 12 days,
the fermented wheat extract produced in Example 2 was
administered intracutaneously for 4 consecutive days. Twenty .
days after transplanting the cells, an autopsy was performed,
the lung was extracted and fixed with formalin. The lung was
observed by the naked eye and the number of nodes was counted.
The results are shown in Table 19. As is evident from the table,
the fermented wheat extract exhibited the therapeutic effect
onmethAlungmetastaticcancerwithastatisticallysignificant
difference (t~ test: p<0.001) compared with the saline group
(control)}.

[0093]
[Table 19]
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at 37C for 48 hours by gently stirring. (6) The
fermented bean curd refuse solution of (5) was
extracted by heating at 120C for 20 mnutes in the
autocl ave. This was centrifuged (Kubota 8800,
2,000rpm 10 mnutes), and the supernatant was
collected to make a fernented bean curd refuse
extract. (7) Measurenment of dried weight: 0.3nl was
transferred to a 1. 5nl plastic tube previously
wei ghed, and after freezing, |yophilization was
perfornmed by the |yophilizer, and consequently the
wei ght was 5.97ngy. Therefore, the dried weight of the
Thfeeramantted beﬁtge curd refuse extract of (6) was 19.9ny
BerHHE6f e ook EoFmend eth whg ate pxt gt anroMﬁthoA lung
mé%é%%&ﬂ;p EanThe protein anount was neasured in the

Satpe—ai--tt 10-+imes by Bradford' s et had using
protein quantlflcation_BSA‘Naﬁbggeogtﬁgggg l protein.
| AdMIR IR dP L S I 0 Th g“ﬁééia%t(ag@ﬂﬂF$° LSEeRL.2 of

nucl ei ¢ acid content: Absof £
the sanple diluted 100 tinpReRae hBR4ur ed. [ The

saT8%imum content was™ cal cul pted UsTng a val pie_obtal ned
gs Ssubtracting the absor bpf@slht 320nm frpm the

absor bance at zZoeonm 63 angd—50y per—10bofabsorbance

Fezmepgd nt of ar conten ar
Zoeplgd wherveassuadtent %ig tent: ;gﬁtﬁﬁg

(40pgvéat) was measured by th enol sul f at

' 1
usthg-gHucose—as—the

Fermented wheat extract

(400ug/kg) 15+6 P<0.001

{0094)]
F. Examples relating to fermented bean cﬁrd refuse extract
[Example 18]

.[0095]
Production of fermented bean curd refuse extract

(1) 1.0L of water, 0.2g of potassium (I) phosphate, 1.15g
of sodium II phosphate, 89 of common salt and 0.2g of potassium
chloride were added to a 2 liter conical flask.

(2) A dried bean curd refuse (20g) was added to (1).

(3) (2) was sterilized by autoclave.

(4) Preparation of inoculum: One colony of Pantoea
agglomerans isolated from wheat flour was added to Sml of 2%
bean curd refuse medium previously prepared in the same

composition,andfermentedat37°Covernight(15hours)bygently
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standard sugar. (11) Measurenent of |inmulus active
substance content by [|imulus assay: For measurement,
a Toxi-col or system supplied by Sei kagaku Corporation
was used, and Sei kagaku Corporation Et-1 was used as
the standard Iinulus active substance. The results
are shown in Table 20. [0096] |[Table 20] Conponent
contents in fermented bean curd refuse extract
Conmponents (ng/g) Protein 112 Sugar 537 Nucleic
acid Undetectabl e Linulus active substance 10
[ Exanpl e 19] [0097] I nmmunopotentiation action of
fernmented bean curd refuse extract An acute
el ogenic | eukem a cell line, THP-1 (1 x 106/ 250 L,

StREM 18 4P W(ﬂﬁﬂﬁ&bGﬁﬁaiﬁpﬁglﬂm%f@ét%ﬁrwta‘semum tdedbean
a é human macr ophages were placed in a 48-wel |

cuﬁéaf% U8Rd previously precultured for 30 ninutes.

DS e 2OGphbe oL UF LT (11 78l vole 800,
at S@W 30?54810%&& ]1937 é’é’gtf?/ gﬂflrggg sarrpl es were
provi de

-{6) The fermented bean curd refuse solution of (5) was
extracted by heating at 120°C for 20 minutes in the autoclave.
This was centrifuged (Kubota 8800, 2,000rpm, 10 minutes), and
the supernatant was collected to make a fermented bean curd
refuse extract.

(7) Measurement of dried weight: 0.3ml was transferred
toal.5ml plastic tube previously weighed, and after freezing,
lyophilization was performed by the lyophilizer, and
consequently the weight was 5.97mg. Therefore, the dried
weight of the fermented bean curd refuse extract of (6) was
19.9mg per Iml of the solution and 19.9g per total amount of
1,000ml.

(8) The protein amount was measured in the sample diluted
10 times by Bradford’s method using protein quantification BSA
as the standard protein. The results are shown in Table 15.

(9) Measurement of nucleic acid content: Absorbance at
210 to 340nm of the sample diluted 100 times was measured. The
maximum content was calculated using a value obtained by

subtracting the absorbance at 320nm £rom the absorbance at 260nm
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with a group containing polynyxin B (12.5g/nL) (no

group containing polynyxin B only at 100 ng/nL).

After culturing for4 hours, culture supernatants and

the cells were collected. The TNF activity in the

supernatant was nmeasured by a cytotoxicity test using

L-929. The results are shown in Table 21. The

macr ophages produced TNF even with the presence of

pol ynyxin B by the fernmented bean curd refuse extract,

but wwth the presence of polynyxin B, the macrophages

coul d not produce TNF by the | ow nol ecul ar wei ght

Iipopolysaccharide Fromthis, it is obvious that the
an % nted bﬁ%@ %{d refuyse extract has a biologica

gc ¥ot Pedi e & &t e | ow nol ecul ar
sacchari de. 0098 Ta e 21] TNF

I
o oduet | SRR 86@‘@% 305 88ahr apngent was

c ry effe t of ol xin B
mebGhEeh, S’ﬁt.h%ntp cHERALLE: to? DERATL BRaR BLREOPEr e the
stgﬁgg§gtgu§y§.lnductlon act|V|ty of fernented bean curd

refuse extfract 65 and inhibitory effect of polynyxin

B (TNA aMdadiirtmerfte bﬁefiﬁglﬁgri@ﬂ.@éi tent by

curd bean curd nol ecul ar nol ecul ar Li mul us Llnu
lifalmkeas 4 yserd £ waindtic Wei g:'?otxln%%ufdrv% %%%&nt bﬁﬁpéled
concentrat |ipopoly-s Ilpopoly s glycolipid glyco I pl
by Seikagaku Corporation was used, and Seikagaku Corporation
Et-1 was used as the standard limulus active substance. The

results are shown in Table 20.

[0096]
[Table 20)
Component contents in fermented bean curd refuse extract
Components (mg/qg)
Protein 112
Sugar 537
Nucleic acid Undetectable
Limulus active substance 10

[Example 19]
[0097]
Immunopotentiationaction of fermented bean curd refuse extract
An acute myelogenic leukemia cell line, THP-1 (1 x 10%/250

pL, RPMI1640 medium containing 10% fetal calf serum) used as
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-ion extract extract accharide accharide with the

Wi thout the (ng/m) with the without the with the

wi t hout the addition of addition of addition of
addition of addition of addition of of n B polynmyxin B
pol ynyxin B P ynyxi polynmyxin B polynyxin B polynyxin
BOOOOOOO 100 NND. 0.45 0 0.39 0 3.27 1000
0.38 4.6 0 0.42 0.5 11.3 10000 11.1 11.1 0 0.28 14.4
25.3 N.D.: Not done [0099] G Exanples relating to
fermented rice powder extract [Exanple 20] [0100]
Production of fernmented rice powder extract (1) 1.QOL
of water, 0.2g of potassium (1) phosphate, 1.15g of
sodi um | | Hhosphate, of commpn salt and 0.2g of

n L UEP5RPRERR B U RUAESHAdEA Ko 13 pTate, 0w pasviously
ol A ah Rl e powter (Sog) e e 1o (0
g PR AT Ve AP it o 8% e P Effabicapoans papion
o{%%gla%wgg%d?sdi &&Brl%v,id&bslllé//ﬁ?palrl%jsiarrﬂpigg wse?:rcreeprovided
with a group containing polymyxin B (12. 5ug/mL) (no group

containing polymyxin B only at 100 ng/mL). After culturing
for 4 hours, culture supernatants and the cells were collected.
The TNF activity in the supernatant was measured by a
cytotoxicity test using L-929. The results are shown in Table
21. The macrophages produced TNF even with the presence of
polymyxin B by the fermented bean curd refuse extract, but with
the presence of polymyxin B, the macrophages could not produce
TNF by the lowmolecular weight lipopolysaccharide. From this,
it is obvious that the fermented bean curd refuse extract has
a biological activity different from those of the low molecular
weight lipopolysaccharide.
[0098]

[Table 21]

TNF production from macrophages by fermented bean curd refuse
extract and inhibitory effect of polymyxin B (TNF induction

activity of fermented bean curd refuse extract)

TNF induction activity of fermented bean curd refuse extract
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and fermented at 37C overnight (15 hours) by gently
stirring to prepare the inoculumfor the fernentation
of the rice powder. (5) The total amount of (4) was
added to (3) , and fernmented at 37C for 72 hours by
gently stirring. (6) The fernmented rice powder
solution of (5) was extracted by heating at 120C

f or 20m nut esi nt heaut ocl ave. This was centrifuged
(Kubota 8800, 2,000rpm 10 m nutes), and the
supernatant was collected to nmake a fernented rice
powder extract. (7) Measurenent of |inulus active
substance content by |inmulus assay: For neasurenent,
T%fL- ol.or_ system su plked b Sei kagaku_Cor poration
e N 1 R AP IBNBE( THE daE1YaEYH)as

TTICr S OoT

t he stawgg_[g_ ve subst incacy The content | of
ted! .
the |imibus, a6l ac vlg::m?ﬁgéé amotedunart Neo¥eetin@nt @dmiiu€e | Limulus

g%lﬁ{[ab ex:t-flast WasefABAS Y SWLTS bp Yeimdt il P?EEXa‘rﬁpl epositive
on

. %Ftraqtmru respoteent f s ?iﬁi CLRERT BT IParifeftieqolycotinid
[(hg/@1PO %

LpW
Zlnc’ E éii‘i hopgt Uththﬁ QG E4 Y€ théS Hgﬁftﬂé}; &8 I:Jdition of

line, T addjtiaRME (a4 i pRe 6 [Hélymyxin B|polymyxin B
cont ain 10% flot al cal fp%@FHﬁl}BPQé@Ya'@B human
macrophages wer g placed ijn a Zg8-WwetiT ptatg; and
previ ously pr 8qul tured®for 30 M hutes. 8l bsequent |y, 0
250L of | the nedijum 67 I mat—vot ome—500—t)—was—actged
so thf¥t| t heNsPrgdl cohedPirationO 0.39 0 3.27
1000 0.38 4.6 0 0.42 0.5 11.3
10000 11.1 11.1 0 0.28 14.4 25.3

N.D.: Not done

[0099]
G. Examples relating to fermented rice powder extract
[Example 20]

[0100]
Production of fermented rice powder extract

(1) 1.0L of water, 0.2g of potassium (I) phosphate, 1.15¢g
of sodium II phosphate, 8g of common salt and 0.2g of potassium
chloride were added to a 2 liter conical flask.

(2) A dried rice powder (20g) was added to (1).

(3) (2) was sterilized by autoclave.

(4) Preparation of inoculum: One colony of Pantoea

agglomerans isolated from wheat flour was added to 5ml of a

7
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of each sanple was 1 to 10, 000 ng/nL. The sanpl es
were provided wth a group containing polynyxin B
(12.5g/ ). After culturing for 4 hours, culture
supernatants and the cells were collected. The TNF
activity in the supernatants was neasured by a
cytotoxicity test using L-929. The results are shown
in Table 22. The macrophages produced TNF even with
the presence of polynyxin B by the fernmented rice
powder extract, but with the presence of pol ynyxin B,
t he macrophages coul d not produce TNF by the | ow

nol ecul ar wei ght |ipopol ysaccharide. Fromthis, it is

opbv] hat the fernmented.rice powder extract has a
2O P e Vim S E AT 1 75 b P REB A B P e a1 tdon,
I [ ol 1 popol.ysaccharide and the |ipulus
arp REER e o LT ARG (A higts3) by Sent [V sirring

T, £ r fermented_ri.ce powder
D e B e b R O 1 £ P powder
i ndugg | Fyit r men | ce r extract
For mont s PotdL ol be BNLES dddd PO XU AGient e
atpamder foxt 7achop@wlely FentaGt OSitiyg Positive

concentration with the wi thout the glycolipid with
gl ycob} fhe fengientedddibipynddr 880t 16 oFf (3N8as extracted
addi tion of without the polynyxin B polynyxin B
byabeating af 1305Cy fyxi 20 Bipoitys/ ¥inntBeOa@:&cPaPe. This was
centrifuged (Kubota 8800, 2,000rpm, 10 minutes), and the
supernatant was collected to make a fermented rice powder
extract. |
(7) Measurement of limulus active substance content by
limulus assay: For measurement, Toxi-color system supplied by
Seikagaku Corporation was used, and Seikagaku Corporation Et-1
was used as the standard limulus active substance. The content
of the limulus active substance in the fermented rice powder
extract was measured to be 1.7pg/mL.
[Example 21]
[0101]
Immunopotentiation action of fermented rice powder extract
An acute myelogenic leukemia cell line, THP-1 (1 x 10%/250
HL, RPMI1640 medium containing 10% fetal calf serum) used as

humannmcrophageswereplacedjjla48—wellp1ate,andpreviously

pPrecultured for 30 minutes. Subsequently, 250 ML of the medium
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68 1 0000.1 10000 2.2 100 0 0.1 0 6.1 1000
0.1 0.6 0 23.9 10000 0.5 2.4 0 29.3 [0103] H.
Exanples relating to fernented brown seaweed extract
[ Exanpl e 22] [0104] Production of fernented brown
seaweed nekabu extract (1) 1.0L of water, 0.2g of
potassium (1) phosphate, 1.15g of sodiumll
phosphate, 8g of common salt and 0.2g of potassium
chloride were added to a 2 liter conical flask. (2) A
dried brown seaweed nekabu (20g) was added to (1).
(3) (2) was sterilized by autoclave. (4) Preparation
inoculun1 Che col ony of Pantoea aggl onmerans

g, vheal f| dded to 5ml of 2%
<f%ﬁgia*’§€ Mfesﬁ%aris%“%? $FRsuthy TiphPeaceRtERion

rown
oo, ﬁ@eﬁgenﬁ Pt TES B LA afsc

W1%§teglc eg?ﬁgg atdcﬁ'ﬂia%nfljfg gg:&gﬁp %L%a\'? lglg)a In}k)ﬁ% egﬂ%ter
cubfuring for 4 hours, culture supernatants and the cells were
collected. The TNF activity in the supernatants was measured
by a cytotoxicity test using L-929. The results are shown in
Table 22. The macrophages produced TNF even with the presence
of polymyxin B by the fermented rice powder extract, but with
the presence of polymyxin B, the macrophages could not produce
TNF by the lowmolecular weight lipopolysaccharide. Fromthis,
it is obvious that the fermented rice powder extract has a
biological activity different from those of the low molecular
weightlipopolysaccharideandthelimuluspositiveglycolipid.
[0102}
[Table 22]
TNFproductionfrommacrophagesbyfermentedricepowderextract

and inhibitory effect of polymyxin B (TNF induction activity

of fermented rice powder extract)

Fermented rice | Fermented rice Limulus Ligulus
Sample powder extract | powder extract positive p031t?vg
concentration with the without the glycelipid with glycolipid
(ng/ml) addition of addition of the addition of w;zi.lg‘?t th;
polymyxin B pel xin B ol xin B aadition o
ymy. polymy polymyxin B
0 0 0 0 0
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at 37C for 72 hours by gently stirring. (6) The
fermented brown seaweed nekabu sol ution of (5) was
extracted by heating at 120C for 20 mnutes in the
autocl ave. This was centrifuged (Kubota 8800,
2,000rpm 10 mnutes), and the supernatants were
collected to nmake a fernented brown seaweed nekabu
extract. (7) Measurenment of l|inulus active substance
content by limulus assay: For neasurenent, a
Toxi -col or system supplied by Sei kagaku Corporation
was used, and Sei kagaku Corporation Et-1 was used as
standard |imul us _active substance. The content of

the 1imul ys| active suhstance in the|fernmented bfown
seaweed_nekiabu extract” jyas measured|to be 132g¥mi. 0.1
[ Exanpl e %3] [ 0105] munopot ent | ft 1 on actionfof

f er ment ed "o own seawedd| mekabu ext$ hct  An acu@£ 2.2
nyel ogeni c [ eukema celf Tine, THP-IL (I X 106/ 250—t;

RPM 164 Oﬁediun1contaﬁ%rng 10% f®tla] cal f seru used 6.1
as hu B nacr ophages Were placed 17T ad8-wett—plate;

and prgal Susly pre@ulltjured for B jri nutes. 0 23.9
Subsequent Iy, Z50C of _tjhe medrum (i at—voturer566—)

was a Odo that t®eSfinal cond@ertfation of Ghch 29.3

Tl ol oo A
I ATTPT TS wWweT T©

sanple was I to 10,000 ngrnt:
provi gedo3n th a group containing polynyxin B
(12.5g/nL). After 70

H. Examples relating to fermented brown seaweed extract

[Example 22]
[0104]
Production of fermented brown seaweed mekabu extract
(1) 1.0L of water, 0.2g of potassium (I} phosphate, 1.15¢g

of sodium II phosphate, 8g of common salt and 0.2g of potassium
chloride were added to a 2 liter conical flask.

(2) A dried brown seaweed mekabu (20g) was addéd to (1).

(3) (2) was sterilized by autoclave.

(4) Preparation of inoculum: One colony of Pantoea
agglomerans isolated from the wheat flour was added to 5ml of
2% brown seaweed mekabu medium previously prepared in the same
composition, and fermentedat 37°C overnight (15hours) bygently
stirring to prepare the inoculum for the fermentation of the

brown seaweed mekabu.

(5) The total amount of {4) was added to (3), and fermented
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culturing for 4 hours, culture supernatants and the
cells were collected. The TNF activity in the
supernatants was neasured by a cytotoxicity test
using L-929. The results are shown in Table 23. The
macr ophages produced TNF even with the presence of
pol ynyxin B by the fernented brown seaweed nekabu
extract, but with the presence of polynyxin B, the
macr ophages could not produce TNF by the | ow
nol ecul ar wei ght |ipopol ysaccharide. Fromthis, it is
obvi ous that the fernmented brown seaweed nekabu
extract has a biological activity different fromthose
Iecular wei ght gopolysaccharlde and

a’ih%mfrﬁflmo% p‘b%‘ﬂwvléygweglyps irpdnge] [Table 23]
l?ZmBeeﬁd‘f?e&E%afrn%%[?sﬁ%rr%%&a%%%w%é@iﬁéﬁ%&igp%mn of (5)
W MR o8 R n 19k | 2 Een bt B o arihe autoclave.

THERE TR ednBhOu gle'deusokanyw@@ adﬁgdﬂg,f;vaeggn%é%?? and

seaweed nekabu Sit1ve posi

C e M LA LR M convens

mesckbd | Xt ©dct t hout t he polynyX|n B pol ynyxin B
pol ynmyxin B addition of polynyxin BOOOOO 100

0 0.17) Measurement of limulus active substance content by
limulus assay: For measurement, a Toxi-color system supplied
by Seikagaku Corporation was used, and Séikagaku Corporation
Et-1 was used as a standard limulus active substance. The
content of the limulus active substance in the fermented brown
seaweed mekabu extract was measured to be 132ug/mL.
[Example 23]

[0105]
Immunopotentiation action of fermented brown seaweed mekabu
extract

An acute myelogenic leukemia cell line, THP~1 (1 x10%/250
ML, RPMI1640 medium containing 10% fetal calf serum) used as
humanmacrophages were placed in a 48-well plate, and previously
precultured for 30 minutes. Subsequently, 250 uL of the medium
(final volume 500 pl) was added so that the final concentration
ofeachsamplewas]sh)l0,000ng/mL. The samples were provided

with a group containing polymyxin B (12.5pg/mL) .  After
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10000 2.2 71 1000 3.2 06.1 1000 2.4 14.4 0 13.9
10000 18.7 31.8 0 29.3 [Industrial Applicability]
[0107] According to the present invention, it becones
possi ble to inexpensively produce the fernented plant
extract which is the safe i munopotentiator. The
fermented plant extract obtained in this way can be
utilized in pharmaceuticals, pharmaceuticals for
ani mal s, quasi drugs, cosnetics, foods, functiona
foods, feedstuff, and bath agents for mamal s
i ncl udi ng humans (specifically donestic animls, pet
animals, etc.), birds (specifically farnmed chicken,
reptiles, fISh

b |
l}(1 pecf#qd%alre& %C)d{fa?’ c %EEF@%”SSB%Q&EQPWW theccelipavere
CopaEEe P afR TlF R et beef DB AR anERavas measured

fernentati on an
t and [
%}gown in

ywat@{rté’coﬁﬁ\ﬂ%’égdtééf’rﬂ@{hﬁpone Pl 58?&7@%2%%%

a glucid e faj or

Tahas 28er NEY @l Poph I LEBHLEE PPPRET R L with the presence

gram negative
of polymyxin B by the fermented brown seaweed mekabu extract,

but with the presence of polymyxin B, the macrophages could
notproduceTNFknrthelownmlecularweightlipopolysaccharide.
Fromthis,itisobviousthatthefermentedbrownseaweedmekabu
extract has a biological activity different from those of the
low molecular weight lipopolysaccharide and the limulus
positive glycolipid.
[0106]

[Table 23]

INF production from macrophages by fermented brown seaweed
mekabu extract and inhibitory effect of polymyxin B (TNF

induction activity of fermented brown seaweed mekabu extract)

Fermented brown|Fermented brown Limalus Liﬁ“%PS
Sample seaweed mekabu | seaweed mekabu positive p051t%ve
concentration |extract with the|extract without glycolipid with qucollpid
(ng/ml) addition of |the addition of the addition of| Yithout the
pelynyxin B polymyxin B ol in B addition of
Polymyx polymyxin B
0 0 0 0 0
1 0 0 0 0.1
10 0 0 0 2.2
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bacteriumwhich lives in a synbiotic relationship
exclusively wth a plant and sinultaneously said
facul tative anaerobic gramnegative bacteriumis
cultured. [2] The nethod for fernentation and culture
according to claim 1 characterized in that said
material is exclusively edible. [3] The nethod for
fermentation and culture according to any of clains 1
to 2 characterized in that said facultative anaerobic
gram negative bacteriumis bacillus. [4] The nethod
for fernmentation and culture according to claim 3
charactertzed—in—that—saild-facultative anaeraohic

baci | | UD0 pel ongs to ¢ he fam | y3Eptier obacteri ggeae. 6.1
I 5} Fhe—sethodfor ferprentation and culture acdording

L]
to claiooo B characterd ged in thatysaid facultgtive 13.9

anaerobic bacillus belongs to_thelgenus Pantoga,
Serratgopf Enterofgpefer. [ 6] g’ Tethod for g 29.3
fprnpntatu n and culture accordingfto claim

racterized in that said facultatlve anaer obi c
Industrsalidephaeakalabylonerans. [7] The method for
fernqghig on and culture according to any of clains 1
to 6 dcterized in that said edible plant is a

f ood b plant is a
18] PSR RBGEROTHR Bindhrlth i Snid Rl Lir SeaeEePapagsible

tc! 9.n%| ae?l’g:.}rg()i}?&@%hﬁ“ Zggelf] th%l%lt%i taenrtlr al&{(gd%%g ich is

from rarn 7
th@eééfér@ﬂuﬁﬁ'y&%ner{ﬂf@tﬁgn The fermented plant extract
- obtained in this way can be utilized in pharmaceuticals,
pharmaceuticals for animals, quasi drugs,r cosmetics, foods,
functional foods, feedstuff, and bath agents for mammals
including humans (specifically domestic animals, pet animals,
etc.), birds (specifically farmed chicken, pet birds, etc.),
amphibian animals, reptiles, fish (specifically aqua cultured

fish, pet fish, etc.) and invertebrates.
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or sake lees. [9] The nmethod for fernentation and
culture according to claim 7 characterized in that a
material derived fromsaid seaweed is brown seaweed
powder, mekabu powder or kefd powder. [10] The nethod
for fernmentation and culture according to claim 7
characterized in that a material derived fromsaid
bean is a bean curd refusg %%&] A fermented pl ant
extract characterized by %% obtai ned by the nethod

[lgﬁgﬁE@éﬁ%ﬁ%a%%snf§€$eﬁféﬁyé %ﬁ&OEHhEQrEOch%Q%c%frized in

ernented pl ant extract powder

t hp haragteld.zed e DBeiRg £, &l %ifﬁlgnﬁ[l%tf erEdftaining

ant extract according to claim11l. [13] A fernented

a Riadi@s r dabseOiRodd | OPmEHALAE el Z2dpbIlyshbahati@e was
fermented plant extract according to claim1l or the

tefreiemeeided plhant aext Factlpavides acamaeheigid o cymamidyative
is contained. [14] The fernented plant extract

bagarpdsitt iviichcddvdendnt @ dyaibivtis cabat@Eicrshipedxichusively
that said fernented plant extract conposition is a _

wigphapnudeoti eald, simpharaneaialicasatdr fapudhps ive apaggobic
drug, a cosnetic, a food, a functjonal food, a

gregedsaRtive Frack v dferl YA The fernented pl ant
extract according to clai haracteri zed

123X PG PP RGORNYRT - ER OB BSr e Beiih FEroraing to clain

1 characterized in that said material is exclusively edible.
[3] The method for fermentation and culture according to any
of claims 1 to 2 characterized in that said facultative anaerobic
gram-negative bacterium is bacillus.

[4] The method for fermentation and culture according to claim
3 characterized in that said facultative anaercbic bacillus
belongs to the family Enterobacteriaceae.

[5] The method for fermentation and culture according to claim
3 characterized in that said facultative anaercbic bacillus
belongs to the genus Pantoea, Serratia or Enterobacter.

[6] The method for fermentation and culture according to c¢laim
3 characterized in that said facultative anaerobic bacillus
is Pantoea agglomerans.

[7] The method for fermentation and culture according to any
of claims 1 to 6 characterized in that said edible plant
is a food grain, seaweed or a bean, or a mixture thereof.
[8] The method for fermentation and culture according to claim

7 characterized in that a material derived from said food grain



are an ability of macrophage activation even with the
presence of polynyxin B. 75 [16] The fernmented pl ant
extract according to claim 11l or 15 characterized by
havi ng an i mmunopotentiati oMactivity. [17] The
method for fernentation and culture according to any
of clainms 1 to 2 characterized in that said

. facul tative anaerobic gramnegatjve bacteriumis

1D AGA S e ondinG B5EHe YORUS PARPORSVARE' shieF Pran

dihl e plant is a food grain, a seaweed or a bean, or
Org érﬁq{xet l}%ee%tn'her eof. [18] The nethod for fernentation

[ANGHEURE LRSS ?fa\cﬁpg%irﬂlgn{:g?i&{ &y é‘?ll haL agt i iAed £H claim

that a mater rived from sal ood grain 1S wheat

7 fdiiactd 68 ROWHE E ha®h8atha PE AN POMER I ved | £fom KEATH Meaweed
sake |l ees. [19] The nethod for fernentation and

i€ Wiae SELeEsd NGotv@er ¢l BeABY pbatact eri kellpi powtat .a
material derived fromsaid seaweed is brown seaweed
[powdée, merekad uf@ovidement akibp growdel turg 20jcokding to claim
fermented plant extract characterized by being

7 oihadanicei 3ed Ha mbeitod fetetréphedenived Bndncedidrkean
~according to_any of clainms 17 to 19. [21] Fernented

iplakeaxtdued PRAMRE- characterized by being obtai ned
[Ironwthe fermented plant extract accordin

b4 A fermented plant extract characterized %ytgeiﬁéaég%ained
by the method for fermentation and culture according to
any of claims 1 to 10,

[12] Fermented plant extract powder characterized by being
obtained from the fermented plant extract according to
claim 11.

[13] A fermented plant extract composition characterized in
that the fermented plant extract according to claim 11 or the
fermented plant extract powder according to claim 12 is
contained.
{14] The fermented plant extract composition according to claim
13 characterized in that said fermented plant extract
composition is a pharmaceutical, a pharmaceutical for animals,
a quasi drug, a cosmetic, a food, a functional food, a feedstuff,
or a bath agent.
[15] The fermented plant extract according to claim 11
characterized by exhibiting physicochemical properties which
are an ability of wmacrophage activation even with the

presence of polymyxin B.



[22] A fermented plant extract conposition
characterized in that the fernented plant extract
according to claim?20 or the fermented plant extract
powder according to claim 28 is contained. [23] The
method for fernentation and culture according to any
of clainms 1 to 2 characterized in that said

1 BCHhE It SR BROCLPRLC JLAT feaaline BaFLel LU 11 or 15
Ch9ﬁ§%5%F§| EA%YT%% hoélfbr%?QP Iﬁﬁﬁﬁ%ﬁggﬁi Ctﬁ%%ﬁ%
[19FChd N ﬁbaaﬁgrO%egh@hgg%goﬁh@Haﬂéﬂle&%&IQc&afalag to

nmaterial derived from sai grain is wheat flour

anfr 68 RAWdRE, 1Whealy DER -2 EWASEd HinC & HMtAAI SRle@iltative
ee [25] The nmethod for fernmentation and culture

an@éﬁ@w{t ngrha-negat v 3baheeactrr iizedoaditngd Belonging to
material derived fromsaid seaweed is brown seaweed

thpoweans Rakabeapandersadd leeliplpowdemt 26§ Acod grain, a
fernmented plant extract characterized by being

seabeed ned dybedme, ner hodnidruferplereef on and culture
according to any of clains 23 to 25. [27] Fernented

[1B] aftheextatdiad pbadefetnarhat épnzeadyculieingy @%@%%@9 to
fromthe fernented | ant extract accordi

clogn [3gFhArpetfEht bmaﬁba%xﬁra@Feeaﬁboggrﬂsﬁd fFom said

aracter.ize ,
foo grain is wﬂeat flour, rice powder, wheat bran powder, rice

bran or sake lees.

[L9] The method for fermentation and culture according to
claim 17 characterized in that a material derived from said
seaweed is brown seaweed powder, mekabu powder or kelp powder.
[20] A fermented plant extract characterized by being
obtained b

y the method for fermentation and culture according to any
of claims 17 to 19.

[21] Fermented plant extract powder characterized by
being obtained from the fermented plant extract according to
claim 20.

[22] A fermented plant extract composition characterized in
that the fermented plant extract according to claim 20 or
the fermented plant extract powder according to claim 21
is contained.

[23] The method for fermentation and culture according to
any of claims 1 to 2 characterized in that said facultative

anaerobic gram-negative bacterium is Pantoea agglomerans and



in that the fermented plant extract according to claim
26 or the fernented plant extract powder according to

claim?27 is contained.
76

said edible plant is a focod grain, a seaweed or a bean, or a
mixture thereof.

[24] The method for fermentation and culture according to
any of claim 23 characterized in that a material derived
from said food grain is wheat flour, rice powder, wheat bran
powder, rice bran or sake lees.

[25] The method for fermentation and culture according to
claim 23 characterized in that a material derived from said
seaweed 1is brown seaweed powder, mekabu powder or kelp powder.
[26] A fermented plant extract characterized by being
obtained by the method for fermentation and culture according
to any of claims 23 to 25.

[27] Fermented plant extract powder characterized by

being obtained from the fermented plant extract according to
claim 26.

[28] A fermented plant extract composition characterized

in that the fermented plant extract according to claim 26 or
the fermented plant extract powder according teo c¢laim 27 is

contained.



