METHOD FOR FERMENTATI ON AND CULTI VATI ON, FERMENTED
PLANT EXTRACT, FERMENTED PLANT EXTRACT POWDER, AND
COVPCSI TI ON CONTAI NI NG THE EXTRACT OF FERMENTED PLANT
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[Technical Field]

[0001]

The present invention relates toamethod for fermentation
and cultivation for obtaining an immunopotentiator which is
safe when added inpharmaceuticals, pharmaceuticals foranimals,
guasi drugs, 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, 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



contai ni ng the inmunopotenti ator obtained fromthe
fermented plant extract and a fernented plant extract
conmposition containing the fernented plant extract.

[ Background Art] [0002] It is an urgent problemto
establish disease prevention 1 and therapeutic nethods
i ncluding infection prevention technology for the
manmal s i ncl udi ng human (specifically donestic
animals, pet animals, etc.), birds (specifically
farmed chi cken, petbirds, etc.), anphibian ani mals,
reptiles, fish (specifically aqua cultured fish, pet
fish, etc.) and invertebrates. Furthernore, in order

arl® aekirgyeutthics, mthdodeet hadsudsngy narebembaal frevention
wi t hout environnmental pollution, wthout producing

tdcesicdioat bact ehiea mamthai ¢ hautladdugultamiaon (spethéically
human body are strongly required. The present

domseritooran ineeMe, apetadypiftalusd fedrc.the labode pspbtéfscally
that the imunopotentiators derived fromplants, such

faagegatieiclsnr st bbfdahedic .af elphibhae v ined i sepséles,
prevention and therapeutic effects (Patent docunent
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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 1is possible to use low molecular weight
lipopolysaccharides obtained from Pantoea agglomerans which
is a symbiotic bacterium with wheat (Non-patent 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




substances in addition to |ipopol ysacchari des exhi bit
the immunopotentiation effect, and these plura
natural materials containing the i munopotenti ator
have attracted attention. [0003] Fernentation
technol ogy using bacteria has been comonly 2 used not
only in food fields but also broad fields. The
fermentation has been widely utilized for the
production of alcohols including w nes, the
producti on of soy sauces and soybean pastes, the
production of fernmented m |k products such as
cheeses, and the production of pharmaceuticals. The
udeartest aotsgd ihorfddiesei 4 eigreptiat aQR® Wd@nyiebds. The
rice malt (fungus) yeast and |lactic acid bacteria are
f drepreseriical ihes, beleut wilbdeligs ubeén zear €by tepoptedutbion of
use gram negative bacteria. |In general, the
a Mfcehmdrst ditricdudisiaa wirermnenon pheduot gami ef napyesaucss and
deconposed by an action of the bacteria, and neans in
savipearppaatieserisee phadugtisafeuf feupenieceni sk prsdlnsdd such
by the bacteria (Non-patent docunent 3) . ,
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érmentafion (tequila fermentation) from rootstocks of

i TR Ynposed 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 alcohol. 1In the
fermentation technology using the bacteria, as those using
gram-negative bacteria, methane fermentation using methane
bacteria, acetic fermentationusingaceticbacteria andethanol
fermentation (tequila fermentation) from rootstocks of maguey
using Zymomonas mobilis have been known, but fermentation
cultureusinganedibleplant asamaterial andusing thebacteria

characterized by living in a symbiotic relationship with the

plant have been rarely known, and the immunopotentiator has



usi ng Z_ynononas nobilis have been known, but

fermentation culture using an edible plant as a

mat eri al and using the bacteria characterized by

living in a synbiotic relationship with the plant

have been rarely known, and the inmunopotentiator has

never attracted attention as a fernented product.

Still nore, the nmethod for fernmentation and culture

for the purpose of producing the inmunopotenti ator

has never attracted attention. [0004] Meanwhile, when

the fernmentation is perforned by the bacteria,

generally there are nutrient conditions which a
ndRIERE ah £ o8d Wil wileh shaulrd rieat ebosrbdgt€ri &ti11 more,

gromh. That s, the presence of substances avail able
thas mutdhdemer bfe tnent Daicirerdrad | sukbsseat fat, theepurpose of
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preaizdmos e desuaop oseiftiicitent hys ceneai aledractiaetongion.
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giving any_processing. However, in other cases,
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bacteria to yield
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
maguey which is not edible plant are decomposed into fermentable
monosaccharides by heating, and subsequently the
monosaccharides are fermented by the bacteria to yield the
alcohol 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



al cohol as the fernentation product. Therefore, when
the fernmentation culture is perfornmed using a typica
bacterium the pol ysacchari des such as starch are not
suitable as the 4 fernmentation substrate. For exanple,
it has been described that Pantoea aggl omerans cannot
deconpose starch (Non-patent docunent 4). [ 00051
W have denonstrated that an active conmponent for
potentiating the inmunity is contained in an aqueous
extract of wheat flour (Non-patent docunment 5) . W
have al so denonstrated that the active conponents are
contained in food grains (wheat, rice), seaweeds

£ (HOW tSeeRtbs theldd . hisbirkbxafiprewnial gay BBdn! a¥ekYibed
and beans (soybean and adzuki bean) (Non-patent

t Hdac paeRiocB) a 4§ 1bhesahik ot ogh caldeainpo dey stiatrdhagNohegatent
found to have preventive effects on human and nouse
dativseagest) .(di abetes, hyperlipem a, atopic dermatitis,
cancer) and can be effective for infection prevention
of fii8ADS¢trustacea and chickens (Patent docunent 1,
Non- pat ent document 1) . However, to expect the above
ef f elE BiA¥he dgHEBEGS2EREY abhabf ARhe@EtiVROHOMPGReN s for
necessary to ingest the wheat flour in a |arge anount.
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oA VBP0t AUTIALS LELELRTSNLD. Wi MER a1ec
dek%r?ocnast{:sleagﬁ tpl%%t gﬁ%%éﬂpéﬂcioﬁﬁ)onents 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 tohave 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 abacteriumwhich 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



phosphorus and nitrogen to the wheat (Non-patent
docunent 7) . Also, Pantoea aggl onerans deposits not
only on wheat but also 5 on epiderm s of pears and
apples. It has been denonstrated in Europe that rot
di seases due to fungi can be prevented when this
bact eri um deposits, and devel opnent of utilizing this
bacteriumas an environnmentally friendly fungicide
with no toxicity has been advanced (Non-patent
docunent 8) . It has been defined that synmbiosis is
"a phenonenon in which xenogeneic organisnms |live
together. In this case, it is conmon to mean
onCepstiariliy keepeagsaabahaypoeal.| yIorhaphyiséeoh ogémahsyrated
close relationship. Therefore, it does not fall into
int husopendept roantlystesksvidue ra hienganeamdds pakvented when
Synbiosis is classified and divided into various
thist bgortiees uthe pamdisig son are dévfelameaithgef agdilizing this
essentiality of the synmbiotic partner, sustajnabilitg
bagtertimg Be AN GTSHI PR oty & risgsd kY ofiingl @¥d¢ Helth no
synmbiotic partner. CGenerally, the synbiosis is
topAGadIvy F Prer A HRRCed HeS ~Dakeidl FerymeBmienshf hgm been
nd parasitismaon the bagis of the presence or .
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SO separ at romfruits (Non-patent docunents
redbkionshias bgepckepert ed qddatnRantz0ea iaggl eABEaBSncept

protects plants fromfungi or other bacteria by
orRiOEYCI Ng: amnt £ he aidnes heNarapat esymeoesments cldssified 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 Pantoea 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



13) and perforns phosphorus and nitrogen fixation
(Non-patent docunent 7) . Therefore, it is considered
that Pantoea agglonerans is always present in plants
and plays a role to give benefits to plants. Thus,
its living node is regarded as "synbiosis" but not
"parasitisnt. In addition, we have denonstrated that
the active conponent to potentiate the inmunity is
cont ai ned in Pantoea aggl onerans. Al so, we have
foundthat the | ow nol ecul ar wei ght |i popol ysacchari de
obtained fromthis bacterium has preventive effects
on human and nouse di seases (di abetes, hyperlipen a,

dh@Ring defmatithsre£anEpr )it and iSowdi@stéye theit Pantoea
i nfection prevention of fish, crustacea and chickens

adPamentamodymentval,s Nerspatteinh goautsntnd) plhy8 @ Bole to
] I'n such a circunstance, we have concei ved the idea

giofe bestefltisshionglantet.no@htier predlévaggampdentat edgarded
pl ant extract using Pantoea agglonerans as a net hod

asf drs yrodursii 9l ks afet afiplarapekpensi veln addltlon, we have
i mmunopotentiator. That is, we have focused on
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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, f
or mammal s i ncludi ng 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
£ ulic tSlor=ahf @hdls | e oldisk ef s @sent £ bRdwhest ageat B, fdrhammals
i sol ated from Pant oea aggl onerans which is a synbiotic
i nlad eidd higunumsh & h( adeeait £ izl Theooeted cskh hma hond pedesnmobls,
directly nmake contact. Thus, it cannot be
etaenondtirdsedsbycaf sgabil pt f ermed ath iorisdn p pedf btilds, etc.),
bacteria with wheat so as to whet her Pantoea
amgpggios ey aniemaéan retiek s add shbe (2R € Lk bee LY sgiushent tured
flour or not. In fact, it has not been known and
flfsé)popﬁé'dféﬁhal ?t?hbta%rﬁ%‘é@aﬂf@]@‘[%ané{w@é{ﬁr' this does
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remar kabl e i nedi ble plants, particula
sdﬂéﬁﬂg%e.s For example, wheat flour is a composite organic

substance of starch and the like present in wheat grains, but
isolated from Pantoea agglomeranswhich isasymbioticbacterium
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. 1In fact,
it hasnot been known and reportedat 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.

[0008]

Glucides contained inplants areoften retainedas starch,

andthisisremarkableinedibleplants, 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
anmount in another optimal nedium and it has never
been conceived that the culture itself 1is perforned
using starch and fernentation is performed in
UstRNIY)Cc Wit drtier e hide havieha €anvenbinonal wheehnekagyh is
it is regarded as the objective fernentation to only
hiefrflectadsedimg 1atidd.i zént haianykaaedactitvhby bkehh&nown that
bacteria, and it is not scheduled to grow the
a thact ef ifaauditrag isteag cdm-ase g del seibsttatréa cavebemhehestanch.
the Exanples of the present invention, it is
Fafi sshoped, t hawinale dinBnped e dgueblest peedicdd gte starch.
addition to the growth of the bacteria_ by using ,
Hogtegiadh d4 &R ionIfpregnpernt 1osourden ghdrchelsr é§&Rented, it
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1 NVt SERTD 88108 SHRSELALEnt YPOONt B8 Berformed in
culture, 1n the tase of also aimng at the growth of

cdhiBot & kBerewith. In the conventional technology, it is
regarded as the objective fermentation to only effectively
utilize the amylase 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 conventional 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



t he anmbunt of the bacteria added at the start of the

culture is extrenely small. In such a case, even if

the bacteriumlightly has anylase activity, this

activity is too weak to sufficiently deconpose the

substrate and the growth of the bacteriumis not

achieved. In fact, it has been considered that many of

the bacteria cannot grow using starch as the only

carbon source. [00101 However, if the fernentation

and culture can be perforned using Pan Loea

Aggl onerans in the nmedi um contai ning wheat flour as a

maj or component to produce a fernmented plant extract
culherei naf tee, cd Seof erlend 2ali pd anttrexyravtholft Hheabdchygria,

fermentation and cul ture using Pantoea Aggl onme-rans in
tHehamoedituot tbet haotegiahedded | ourtles steertmmjfothe culture

conmponent is referred to as a fernented wheat
issattoemglnbuadant | In sonhaigd sgy aveniidrihsopatesriandightly

at | ow cost, as specific exanples, pharmaceuticals,
hashamyhe eatdcdEl st For thapmtsl viguads tthuysak tosréfiedently

f oods, functional foods, feedstuff, andbathagents

diﬁlﬂ“&ﬁ’s{[ Ehensib dhhehe A1 t]flfei %E%I‘P’VE afaedC et f edhidenot

Lo . ! | SR

=il 2 Rk SR b G RER b  oe
e T . .

oA B s B e SRR oL AR £ S D00 Shce

Pant?gglagglonerans grew using wheat 10 flour as the
substrate’in the above context and by extensively

condyglbhg rMedW + 8¥PEL A S i on 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,
pharmaceuticals, 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
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[0011] The fernmented plant extract provided by the
present invention is a generic termwhich includes a
culture solution itself obtained by perform ng
fermentation and culture, a liquid conmponent obtained
by solid/liquid separation of this culture solution,
and a liquid conponent obtained by giving an
extraction process to a solid conponent obtained by
the solid/liquid separation, and the |ike. That is,
the fernmented plant extract includes the culture
solution itself obtained by the nethod for
fermentation and culture according to the present

flidienki e sudiRd ralde extilcbdomapabhect hed By prepasedely
using a whole or a part of the culture solution.

colduralighy idanys cagexr inmdriter. of course, the fernented

pl ant extract can be utilized by drying as fernented

pl antfOexitact powder or dissolving the fernented

pl ant extract powder at an optional concentration in

an Gher dgriveng esolridrdn, ext yact phosphded muf fidre present
~solution, including normal saline solution. [Patent ,
inyseue 18] 2 pfiamiese tofax dhitredi Pat edes asHlites salution
. Publication h?. H3- 218466 %Patent docune t“ﬁ% Japanese_,
IR TR PADKIRS T ABI TGk S GRCPLB § AP BIF NG E, 4 1quid

H3- 198902 1.&P t.ent dac nt.%; WO 00/57719_ [ Pat ent
BTN OAF = FaRanE A U Anog! PACBARC TRBRT T CAUI DAL ture
sé%&%féﬁvég@aNQQJﬁgégggg%entobtainedbygivinganextraction
process to a solid component obtained by the solid/liquid
separation, and the 1ike. 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 canbeutilized 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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[ Patent docunent 5] Japanese Unexam ned Patent

Application Publication No. H4-187640 [ Patent docunent

61 Japanese Unexam ned Patent Application Publication

No. H4-49240 [Patent docunent 7] Japanese Unexam ned

Patent Application Publication No. H4-99481 [ Pat ent

docunent 8] Japanese Unexam ned Patent Application

Publ i cati on No. H5-155778 [ Non-patent docunent 1]

I nagawa, H. et al., Biotherapy 5(4), p617-621, 1991

[ Non- patent docunent 2 ] Soma G et al., "Tunor

necrosis Factor: Mol ecular and Cellul ar Bi ol ogy and

Cinical Relevance" p203-220, 1993 [ Non-patent

docuneatedt Yeaoudent¥. 3etwal 0p/5%eilbut sugaku Jiten"

3rd ed., pl1021, 1983 [ Non-patent docunent 4 ] Cavini,

F. efPatentl ntdoclimeByst . 4] Badteanelse, 3MexpB88ihadl5, Patent

1989 [ Non- patent docunent 5] Nishizawa T. et al.
ApPHema tRlpar rAublBiddtiomN®) Ho-pd7be- @83, 1992

[ Non- patent docunent 6] |nagawa H. et al. , Chem

Phar fPatenBul |docusmrs) | %31994J9wnef992 nemapatect Patent

docunent 7] Neilson A H Aﬂg Bacteri ol .
AHHH%W“”§H8§QQ%PC%E¥R?[NQﬂ]Wﬁﬁ%ﬁl “bcument 8] Nunes C

et al

[Pat eQE document 6] Japanese Unexamined Patent
Application Publication No. H4-49240

[Patent document 7] Japanese Unexamined Patent
RApplication Publication No. H4-99481

[Patent document 8] Japanese Unexamined Patent
Application Publication No. H5-155778

[Non-patent document 1] Inagawa, H. et al., Biotherapy
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[Non-patent document 5] Nishizawa T. et al., Chem. Pharm.
Bull., 40(2) , p479-483, 1992
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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- patent docunent 11] Asis C. A Jr. et al., Lett.
Appl . Mcrobiol., 38(1), pl9-23, 2004 [ Non-patent

docunment 12] Vanneste J. L. et al. , J. Bacteriol.
174(9), p2785-2796, 1992 [ Non-patent document 13]
Kearns L. P. et al. , Appl. Environ. Mcrobiol.

64(5), pl837-1844, 1998 [Di sclosure of |nvention]
[Problemto be Solved by the Invention] [00121 As
Budllr.eady (@escrddeeid,9dhe ligegmnopotenti ators are often
contained in plants thensel ves and are often
conpdoenpstent docodectts’ bNetihechdct ér i & .vilpeh. Bageerhol .,
a synblotlc relationship wth the plants. Therefore,
46(3)obtreitd = Ilnmirfolfot enti at or  derived from nat ural
product which is safe when_ ingested, it 13 is_useful
to ekVpacPatfbt cORPBREAE ?ﬂoﬂ?@@?b?e BFafts/ péPtsed. Food

i my us positive ycol i pid, Patent docunent 1)
Ml(?rr%éfof i r%jy%ultﬂﬁ%% eriumvvhichlivesina

equt SenTpat EBAReN = or blalitee To 1 ~h-ow RoraEGPEpasy
TGNt 14 %‘%P.o,' YSALLNAS ,dels983

[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(1l), 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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Pat ent docunent 2) However, imrunopotentiator content
inthe edible plant is extrenely small, the food in
an extrenely large anount nust be ingested in order
to expect the inmunopotentiation effect by eating,
and it is generally not easy to keep an ingested
anount of the imunopotentiator appropriate. Thus, its
ef fect cannot be expected. Furthernore, when the

I mmunopotentiator is extracted fromthe plant and
utilized as a food or a nedi canment, high cost is
required and it is poor in practicability. [0013]
Meanwhi | e, when focusing on the bacteria which live in

1 AuSEARIOt bCek €l att ofedi dopdierd Mredi el d @eants per se
aggl onerans which 1is a synbiotic bacteriumw th wheat

(eCGoNt,ai NsnEl UV o®l eCut aglyseildgbt d, i pepentsabohatdrde 1) or
effective for imunostinulation as a conponent.
e fifdwe\egrt, 1 yuguila urewt heobext e atumt el ¢lowk imod £cud ar symbiotic
wei ght |ipopol ysaccharide, it has been necessary to
rediflttipresh ipamtidda thggledidlgnplasitn§oapcanpesasiiveé AeUPARent
in which the major protein contained in the mediumis
orgerogEtf rl6mJanm aRWnEPlesulgr weigtakiRePolyypeepasides.
casam no acids. Therefore, it has been 14 diffi%ul to h
PRLEpBASTORI Y ProviiBeYETa HIYHISP U SHpA Ltor content inthe
. nopotentiator. Sinmult oysl t he possihilit
o SRRk o HaF APEI Vel bt 28 590 LS R ngne % daroe
[ t am. nat . L mal . i Do
pEQRLAT N3 £, 2k PRl S, Loulid 0ot  AEL BB EAL s at
aﬁ%ﬁﬁgﬁsgﬁn th§§||Sﬁ¥Lo? ?%e gbgﬁé proﬁ?ens,ntﬁe tation
eﬂ¥é§?8§eb%!%@ﬂéﬁhjj:isgenerallynoteasytokeepaningested
amount of the immunopotentiator appropriate. Thus, itseffect
cannot be expected. Furthermore, when the immunopotentiator
isextractedfromtheplant andutilizedasa foodor amedicament,
high cost is required and it is poor in practicability.

[0013]

Meanwhile, when focusing on the bacteria which live in
asymbioticrelationshipwithaplant, Pantoeaagglomeranswhich
is a symbiotic bacterium with wheat contains a low molecular
weight lipopolysaccharide 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 in which themajor

protein contained in the medium is derived froman animal, e.qg.,

NZ amine, trypton or casamino acids. Therefore, it has been
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ainms at providing a nethod for fernentation and

culture in which an i nmmunopotentiator can be obtai ned

i nexpensively and efficiently using safe naterials, a

fernmented plant extract obtained by the nethod,

fermented plant extract powder obtained fromthe

fernmented plant extract and a fernented plant extract

conposition containing the fernented plant extract

powder. [Means for Solving the Problen] [00151 The

nmet hod for fernentation and culture of the present

invention is characterized in that a material derived

froman edible plant is fernented by a facultative
diFTFaeyuali Ctogr apeRpeakivelbachesvuse Wi £h d | neghily acommon

synbiotic relationship exclusively with a plant and
imsdunddeanreaisitort.he Gaeulltahnieveslgnaetodi possibility that

gram negative bacteriumis cultured. [00161 The
urfkeyawentlre inofu ansulcsit 2 nces canche agerfharsreddée mi e i hpbe BSE

process by fernenting starch as a carbon source by the
cord e ttest jard madaerasbile gratimiregianiad bact eri um

[00171 It is desirable that the facultative anaerobic

graml R@§4li ve bacteriumis facultative anaerobic

baci | | us. 00181 It is desirable that the facultative,

anaefBHiNE Eaiebltl%ﬂ’stﬁlse%%g% W&%lﬁélsr'aﬁ??fresent invention

ai[rznnst e?{ %kJ)f%(‘iftied_irnlgag%ae%hod for fermentation and culture in which

an immunopotentiator can be obtained inexpensively and
efficiently using safe materials, a fermented plant extract
obtained by the method, fermented plant extract powder obtained
from the fermented plant extract and a fermented plant extract
composition containing the fermented plant extract powder.
[Means for Solving the Problem]

[0015]

The method for fermentation and culture of the present
invention is characterized in that a material derived from an
edible plant 1is fermented by a facultative anaerobic
gram-negative bacteriumwhich lives ina symbiotic relationship
exclusively with a plant and simultaneously the facultative
anaerobic gram-negative bacterium is cultured.

[0016]

The fermentation and culture can be performed in a simple

process by fermenting starch as a carbon source by the
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[0019] It is desirable that the facultative anaerobic

bacillus belongs to the genus Pantoea, Serratia or

Ent erobacter. [ 0 02 0 1 By naking the facultative

anaerobi c bacillus Pantoea agglonerans, it is

possi bl e to make starch a carbon source. [00211 It is

al so desirable that the edible plant is a food grain,

seaweed, bean or a mxture thereof. [00221 It is also

desirable that the material derived fromthe food

grain is wheat flour, rice powder, wheat bran powder,

rice bran or sake lees. In particular, since the

wheat f |our contains gluten as a protein source, it
fach 1peSSive erae refdfiicCigrin sn derromng baagtck eiuli.ur e even

wi thout using the material derived froman aninmal. 16

[ O 0Q0B1]It is desirable that the material derived

fromseaweed is brown seaweed powder, "nmekabu"

(spofbphybl dfesinddrliea Yiatnatile¢ dafjapolelerive kenperobic

powder. [0024] Wen the material derived frombean is
gr@éa'ﬁlecﬁﬁtd‘ﬁeefh%’eter%ucm cientTa HEL kel B A st dbihdaftiyLus -

Thus is possible to efficiently fernent and
cultup%1§¢en wi t hout using the materi al

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

[0019]

It is desirable that the facultative anaerobic 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 sake lees. Inparticular, since thewheat flour contains
glutenasaprotein source, it ispossibletoefficiently ferment
and culture even without using the material derived from an

animal.
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derived fromthe animal. [00251 The fernmented pl ant
extract of the invention is characterized by being
obtai ned by the nethod for fernmentation and culture.
[00261 The fernmented plant extract powder of the
invention is characterized by being obtained fromthe
fermented plant extract. [ 0 02 7 1 The fernented
pl ant extract conposition of the invention is
characterized in that the fernented plant extract or
the fernented plant extract powder is conbined.
[00281 The fernented plant extract conpositions may
be 17 pharmaceuticals, pharmaceuticals for aninals,
quasiogdryys, cosnetics, foods, functional foods,
feedstuff , or bath agents. [00291 It is desirable
t hat It hes fdrsrerdiele plreat tohet tadte riad tleeivieadl fewmngeaweed
physi cochem cal properties. [00301 The fernented
ipllantwexseraveedx mdrides an“abkébuy dispomeehypgHagef Undaria
activation even with the presence of polynyxin B. The
p ifrgyarrarfiisl )plrandesx taradie Fraawse s munopot ent i at i on

effect.
[0024]

When the material derived from bean is bean curd refuse,
it contains the protein abundantly. Thus, it is possible to
efficiently ferment and culture evenwithout using thematerial
derived from the animal.

[0025]

The fermented plant extract of the invention 1is
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
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[Effect of the Invention] [00311 According to the

present invention, since the culture is perforned in

t he nmedi um cont ai ni ng no conponent derived from an

animal, there is no contamination with inpurities

derived from animal conponents. Therefore, there is

no possibility of unknown harnful substances such as

t hose derived fromBSE contanmi nates, and it is

possible to provide a highly safe and i nexpensive

met hod for producing fermented plant extract capable

of addressing various intended uses and safely and

i nexpensi vely provide fernented plant extract or
phiefaeriued caplsgntorexinaaciu tiosdes fontad imdgs  h¢uasi drugs,

I mmunopotentiator. Furthernore, it is possible to
copmeviides ,t heods)) tfunetsanatli Hoeds | e adwuridpod emtaitat agents.

and the extract and the extract powder, 18 and further

phar i@@e?t i cal s, pharmaceuticals for aninmals, quasi

drugs, cosnetics, foods, functional foods, feedstuff,

and %‘étlhs é@ém@bé@nﬂé@hlw framertescp L ant v At hes the

5%9032] |t has never been concei ved and there

foﬁéoﬁénga K&%QQQPG PSS ndi ngs of the
conxgﬁégﬁ fermentation technology that the
fer on and culture can be perforned by a sinple

proc Re %%%%F%Q%In%f%ﬁéleg%r c@j%%pl Ay Fglmé%lllty of

plan i s exclusivel &r ment ad acu at i

mé@ﬁg?Hyﬁe c@ﬁ@gkﬁgﬂaéb¥ﬁ @éEﬁeEHé“Bf@EéHEé 8ol fmbyR8n B.

ot relaatl onsni p
The fermented plant extract has the immunopotentiation effect.

[Effect of the Invention]

[0031]

According to the present invention, since the culture
is performed in the medium containing no component derived from
an animal, there is no contamination with impurities derived
from animal components. Therefore, there is no possibility
of unknown harmful substances such as those derived from BSE
contaminates, and it is possible to provide a highly safe and
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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with a plant and sinultaneously the facultative

anaerobic gramnegative bacteriumis cultured. [0033]

It can be used whether TNF is produced from

macr ophages or not (TNF induction activity) as an

i ndicator that a certain substance exhibits the

i mmunopotentiation effect. Furthernore, the

i mrunopotentiation effect can be quantified by the

amount of produced TNF. Thus, TNF production fromthe

macr ophages was exam ned using a |inulus positive

plant glycolipid derived fromwheat flour and | ow

nol ecul ar wei ght | i popol ysaccharide derived from
anBant 0eéh g gp RaERaBsut 1681 SNF phpiragdudetitar aflilsonidheanimals,

macr ophages was stopped by treating with polynyxin
quBisi Betib st heokmatiius, pasbtisyefphantoghycobopsd feedwedff,
19 from wheat flour and | ow nol ecul ar wei ght
anld pepbl ygacchardrdmirderg vhe EromePant v aggitometapsvder.
However, it was shown in many Exanples that even when
the f@PPehted plant extract of the present invention
was treated with polynyxin B, TNF was produced from
t he FadPbpREYES. PPRIs CPREP&EEEs2PAENS R 15 &omEArégeasily
| ant extract obtained by the fernentat,ion an? cultgrg.
S mnofgm 9%t Pon 1% e COYSANCRG v ef §rmEntation
different from tﬂf i nqQpot enti.at i effects du %
e o RBAL S RS (s Tu RRrER ik BpekRrFRamed
tet] ria. i ﬁﬁ! .U f .
b €ih h ; go& b@?é ﬂﬁ%.ﬂ J @ v%ki% ®m an edible
}?grnen?asﬁgn. gﬁle %Escrlptloﬁj% éMAngs *
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 (TINF 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

polymyxinBinboththelimuluspositiveplantglycolipidderived
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[0034] FIG 1 is a view showng inhibitory effects of

koi herpes occurrence by feedstuff containing a

fermented wheat extract. |[Best Mdde for Carrying Qut

the Invention] [0035] Suitable enbodi nents of the

present invention will be described in detail bel ow

|. Essential feature of nethod for producing fernented

pl ant extract using Pantoea agglonmerans In the

present invention, we have found for the first tine

t hat Pant oea aggl onmerans can grow directly using

starch as a carbon source, and have invented a nethod

for inexpensively 20 producing fernmented wheat extract
frafaupdant! y1e0nt ahdingy hea e duTamMapaLeat L 8popodgsaccharide

fermented product and a cul tured product using
deRanteak & rayg | Rarercass .a ghhlicnecaan pr ofbdevenyi nonwest ahbyn in

friendly, and safe quasi-drugs, cosnetics, foods,
mafryndixaompdles ftbeds cyed Woedstbef fefrfeotiedepflent extract of

infection prevention for humans and in the fields of
thegnipigis sd dsvion taed agisa tegletgde withoeedymyxips &l alNgnwas

of Pant oea aggl onerans Wen wheat f |our i s suspended
prafugacer faAB t sTipeFARPanes - i s Hppt | égdéRaLesr dilipt the

SR PR o LU el COLOnt 88 . PSS cun e
he{qsg\v@/ Ilrff(—;‘] Iglflmtnﬁlgl okf% tsetn%rl%%ri% n@% P 9 g © nggri t%%%%ll? dlt p@éc'f’ent 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 kol herpes
occurrence 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
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same properties as in the standard Pantoea aggl onerans
are selected by selecting the col onies which are gram
staining negative, glucose anaerobic netabolism
reaction positive and oxidase activity negative and
using I D test/EB-20 (Ni ssui Pharmaceutical Co., Ltd.
) . The standard Pantoea aggl onerans is avail able
fromthe Institute of Physical and Chem cal Research,
Bi oresource Center (Non-patent docunent 4) . In the
foll ow ng description, percentage is a val ue by
wei ght unl ess otherwi se specified. [00371 2:
Eval uation of inmunopotentiation activity 21 In the
prpcesdmnly exlradntedt sheas therkndi aBtiatadt1iyheontaining the
I mmunopotenti ation effect which the fernented wheat
imexinogett ensgxifaitioin ss at feerrednt ¢d profiunharophage. tured product
activation was evaluated by TNF production fromthe
usiagr fphages. afo088Erass. Ldinmlcecubgpvidieghnvironmentally
| i popol ysaccharide derived from Pantoea aggl onerans.
frie rofnghgafetquas Jeﬂmwfen@smﬁ‘ﬁm@potf@@%ﬁat ggngyional
the fernentation and cul ture_usipg_ Pantoea ,
£ afedgtulls IR Fatkor tHEont hew Pgyention for
nol ecul ar, wei ght_. |.i popal ysacchari des derived from
N8 0ntB R L OTRE FBARS ot LA Y A Buleure.
Iip0f86¥g@ccharides have remarkably hi gher safety and
superi or bi ol ogical activity than hi gh nol ecul ar

1l: Isolation of Pantoea agglomerans

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
isavailablefromthe Instituteof Physical andChemical Research,
Bioresource Center (Non-patent document 4). 1In the following
description, percentage is a value by weight unless otherwise
specified.

[0037]

2: Evaluation of immunopotentiation activity
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wei ght type |ipopol ysaccharides (typically

I i popol ysaccharides) comonly used. Thus, the content

of the |ow nolecular weight |ipopolysaccharide was

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

were described in detail in Patent Docunent 2. The

present Exanple relates to fernented wheat extract,

but the present invention does not nean that the

plant is limted to wheat and that the

I mmunopotentiator is limted to | ow nol ecul ar wei ght

| i popol ysaccharides. [0039] Pantoea aggl onerans can

be cultured using a publicly known 22 nethod (patent

docungnthd, phesepat enibaDiowrend, 8as kBuk MAjdilcator of the

conponents of proteins contained in the culture nmedi um
imanue o pdereintd @ tfircometfife caniwimllcs, thrdfemmrenmedduwheast eksract

hi gh. Furthernore, when the functional food and
extufrdttisonghef eedldi by fof aracupintee @atieadiionawasoevasedted

percutaneously, contam nation wth inpurities derived
byt IR e dasitiens Grnas fihed MR BEH 43S probl ematic in

terms_of food safety, and additionally, the

prodUBP3®h cost becomes high and the nethod is poor in

practicability. .Thys,.as a result of ,an extensive
3 oRBR L abida tiT oL SR E SRt h A Bk PR s ok iy pantoes
a&wodug&ﬂﬂgving the inmunopotentiation action, the

Hé%g%t I'nventors have conpleted the nethod for

fer ”Rgt&ﬁé' gr and Ll sty @oMébH%nE@%ﬁﬁ&oﬁ&%&@P&@é‘é by the
taining t f n

for o e fernmented wheat extract as shown |

frh AR Sand heu B pE GeRBENeRtnh t¥fed NPT & dns, it is

cont ai ned
anticipated to contain low molecular weight

lipopolysaccharidesderived 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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in the culture nmedi umwas conventionally derived from
animals, but the present invention nmade this one
derived fromplants. Typically, the product obtained
by deconposing the protein such as casein derived
fromcow mlk with a digestive enzyne is added to the
culture solution. In this case, the prinme cost per
liter of the nediumis about 250 yen, but if this can
be replaced wth wheat flour, the prinme cost becones
about 16 yen. For the purpose of highly concentrating
and synergistically fusing the imunopotentiation
activity derived fromboth the plant 23 and the

melaclder patkhti Agciieat Sy M +Sa ted itdenstine Bher Bwkthajor
fermentati on has never been perfornmed. [0040]

comphentts off tdtaiventcatadridd ben desercbedubel m@dasm are
Exanpl es, but the present invention is not limted to

dePanvtegeaf ramggltdreer ansmasst hernshcteei ajediven wheat dss ahigh.
edi bl e plant or wheat flour as the material described

Funt hetraogicg sehen Bhenprest iomad finassand fungddaned Egadstuff
al so be apglied to a mterial obtained hy a tygical ,
arsy £ ¥8R G bR AhE2 bdPBI &S §t RS USRSy FRRtamination
i nmynopot.enti at or ,abundant | e. d. ro seawee .

WG TGRing € COTE S 1g Gl S PHOR Lo EB sobdepy BSE is

wheat br.an .powder, rigce. bran pr, sake | ee ich | :
R B el VIS 6t TS0 TaLTey.  SrdchaabatShal Ey? tne
inin 0 e, a et . or,
o b R R o B il R St PR PEs poor i
prafaveeds)i nd Beans ,6CoONtEL M NG DA GHkd siEUS@udy for

which is a material derived from
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 fromcowmilk with a digestive enzyme is added
to the culture solution. In this 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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|

beans). It is well-known that proteins and sugars are
contained in these plants. These plants can be
applied to fernentation and culture using Pantoea
aggl onerans. It is widely known that indigenous
bacteria, e.g., bacteria belonging to the genus
Serratia or Enterobacter live in a synbiotic
relationship with these plants (Non-patent docunent
4) . As a matter of course, the bacteria used for the
fermentation include facultative anaerobic
gram negati ve bacteria which live in a synbiotic 24
relationship with these plants. [0041] Il: Sunmary of
anid"ples it pdianl $vi Agtite aps gendt i avenkitarnshl) Therewith,
fermented wheat extract itself as the substance
felrarein@ ttilve harsu meyvetre ficieat ip@y factieah pr oduced by
fusi on of wheat, Pantoea agglonerans which is the
synbi ®@4¢] bacteriumtherewith and the fernented
products by a conbination thereof is novel, but the
pr eseptepyenefofibes ingentilent ed ltlhdretdesgibed pglow as
new_to produce the fernented plant extraqt,usin%
Expimlssa BHG oheRAfSsiHi dRVERHRE 4P R hdgdrlitre To Pantoea
bacteriu bu the present _jinvention is not . limted
A oHierang Y agashe PRFECShRc: FHE M Hod T 9 BRaBNGI Rgent or
fer trac ant pe | oqnerans.i s
g B8 A SRR B o R TR L A e e et e
- | f
TR P R SR A A 2ep P2 He gt obratned
by a typical process from other edible plants containing the

immunopotentiator abundantly, e.g., brown seaweed, food grains
(containing wheat flour, rice powder, wheat bran powder, rice
bran or sake lees which is amaterial derived from food grains),
seaweed (containing brown seaweed powder, mekabu powder or kelp
powder which is a material derived from seaweeds), and beans
(containing bean curd refuse which is a material derived from
beans). Itiswell-knownthatproteinsandsugarsare contained
in these plants. These plants can be applied to fermentation
and culture using Pantoea agglomerans. 1t iswidely known that
indigenous bacteria, e.g., bacteria 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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glycerol. (2) 0.05 to 5% salt, 0.005 to 1nol phosphate
buffer, or a mxed salt solution (0.5 to 10% sodi um
(1'1) phosphate, 0.05 to 5% potassium (l) phosphate,
0.05 to 5% sodiumchloride, 0.05 to 5% anmoni um
chloride) is prepared. (3) The wheat flour is
suspended at a concentration of 0.05 to 10%in water.
25 (4) A solution of 0.2 to 3nol magnesium chloride is
prepared. (5) A solution of 0. 2 to 3npl cal cium
chloride is prepared. (6) Solutions of (2) to (5) are
sterilized by autoclave, etc., in sone cases. (7) The
solutions of (2) to (5) are mxed in appropriate

re@@&lirar%hl@ﬂdu\w ahdse gddatt 4.0 nake a suspension
containing 0.1 to 5% wheat flour. In sonme cases, pH

IS neobvaalized by addi ng an al kaline solution or an
acidic solution. (8) In some cases, wheat starch nay

I The uamtarafl lof dingesttecht peiadd nigh e e AdxerO0invgision
of anyl ase per liter of the medium into (7) and
i nculbat i Hepe dierm@enteBobehsr extrac4ihvet S, aS( grlepaﬁbééance
aggl onerans isolated in (1) is added to

havi@yo g imgupeprERNEYEE O % P TO¢RCR i%,f fdla%l@gl Of Weeat,

fermentation vessel be | eft standi or shake
P%Q%agg\;@mﬁragts.w% Ry %8V BT POR ke ehfdr y TS EOBFEL R

an&?%ae fermented products by a combination thereof is novel,
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 1lmol 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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(11) (120) is fernented for 6 hours to one week. Wen

the fernentation progresses, the wheat flour solution

devel ops a vyellow color. (12) The al kaline sol ution

may be optionally added during the fernmentation of

(11) to neutralize the pH, or wheat flour suspension

or inorganic salts nay be added. 26 (13) The

fermentation is termnated, and a solid conmponent is

collected as a precipitate by centrifugation (1,000 to

5,000rpm 10 to 60 m nutes). The precipitate my be

directly used as a fernented wheat flour product for

the feedstuff or as the raw material for mxing with

t he fepdat Widlut(ild) dMm 0he casemefl mahedingn tdieloride is
fermented wheat extract, (13) is suspended in water
prapagald. buffer, which is then heated at 80 to 140C

for 10 minutes to 6 hours. The solid conponent nmay be

r emoved 2oye benton Padl gt oBriall ¢a beivry chiog 1dghes paepared.

or the buffer may be added again to the renpved

precil Pl tTRILINT @fedl) Heat(idngaeRtItert i bizedwer antoclave,
times. (15) The fernented wheat extract produced in
etCr4) darf° Q%ﬁ%%mr si nply purified dependi ng on

inten uses. IS, salt_such .as_sod

chi off et S biine R %T 16 5B i pRgr R ate
an{oﬁn dded 10 2001 a8k Al (L14k,and SHRSEAUSRR! YontDEning

vert “Sch %as et han

nﬁgpgg %%eaﬁ?fﬁ%ﬂﬁaCtIB s@ﬂgega aspr ﬁ'@btﬂéﬁt98§§Q§d by
y be ected by centri ugat
adi8fd Rid atec P tie 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.

(9) Pantoea agglomerans isclated 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 solution may be optionally added during

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

suspension or inorganic salts may be added.

26




washed with a solvent such as ethanol. Wen this is
dried, powder can be nade. [0043] A Exanples
relating to nmethod for producing fernented wheat
extract 27 [Exanple 1] [0044] G owh study of

Pant oea aggl onerans in wheat flour nediumIn order to
confirm whet her Pant oea aggl onerans which is the

i ndi genous synbi otic bacteriumw th wheat can grow
using the wheat flour as the carbon source, the
growt h of Pantoea agglonerans in a wheat flour solid
medi um was exam ned. (1) M@ agar nedi um cont ai ni ng

0. 5% wheat flour as the carbon source was nmade. (2)

One ¢0B pAYieOfe Mt L8 GO0 L5 AERMANS HeRE, £hE ket U EbAPbnent
the LB agar nedium and suspended in Im of PBS. This

iswasllsetentdal hypdektipedate tiymeserta )00 dri mes, 000 to
and 0.1 of each aliquot was seeded on the MD agar

5, 108dirgmm,0fl 0( 19 .6 B} nifttesr) .cuTharprec ki B G iy ®eddysectly
appearance of col onies was observed. As a result,

usasoass 300erntnhedswhwrte fbsemmiuat £qrethie fesHstpff or
which 0. Im of the dilution 10, 000 times had been

ass ddgedav] OBABIL L athif thakl %o iwirkdd tHheatt SRt U -

agglonerans can utilize
(14) In the 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, whenthe salt suchas sodiumchlorideat a final concentration
of 0.05to 1lmol/L is added to the extract of (14) and subsequently
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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wheat flour as the carbon source. [Exanple 2] [0046]
Production of fernmented wheat extract 28 (1) Distilled
water (5m) was added to 0. 5g of wheat flour to
suspend, O0.Inm of the supernatant was added to the L
broth agar nmedium and cultured at 37C overnight. (2)
A yell ow col ony was isol ated, a bacterium was
identified by the standard net hods, Pantoea
aggl onerans was isolated, this was suspended in 50%
gl ycerol solution, and stored in a freezer. A part of
this stock was applied on the LB agar nedium which
was | eft standing at 37C to nmake an independent
[B@inplye af] Pant oea agglonerans. (3) In a 2 liter flask,
64g of sodium (11) phosphate heptahydrate, 15g of
pot ag8oaay (1) phosphate, 2.5g of sodium chloride, and
5g of anmmoni um chl ori de were added and purified water
Grwag haddedit @ fimeken toaotad g vatammn onen [wheat (§imrgamdium
salt mxed solution) . The purified water was added to
13. | §n erdenghesrontéhnovhdeharhyanapreat aogdkeerpas which

_total volume 100m  (magnesi um chl oride solution). The,
1pbPe Ained 9IRS WMBPARBed Path9iiyywoFhediedtuRfFRIH Y HE1Ng

SRS, IS el e 0nt (el elum et e e
SRR ahd (e R R e SRR Ry

by a?&?°ﬁ§vgggzcygdium 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 1lml of PBS. This was
sequentially diluted 10 times to 10,000 times, and 0.1lml 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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BS- 325, 120C for 20 m nutes). (4) Wweat flour (249)
(Nisshin Flour MIling Co., Ltd. ) was added to a 1L
conical flask and purified water was added 29 to nake
the total volunme 600mL. After simlarly autoclaving
this, 3ng of a-anylase (SIGVWA, Bacillus, enzyne
activity of 1500 to 3000 units per ng of the protein)
was added , and heated in a water bath at 65C for 12
hours (solution of wheat flour treated with anyl ase).
(5) The prepared solutions and the like in anmounts
shown in Table 1 were placed in a 3L sterilized
Sakaguchi Flask to make a wheat flour medium [0047]
[ Tabl e) Hi Jvatiardaksbes e Inior gasiszideal tort xedof wheat flour
sol ution200ml Purified water550nml Sol ution of wheat
td bagpehtgead etim20Ofrit e tslupemplaase tMagsesddead cthd drlied® broth
solution2. Or Cal cium chl oride solutionO.lm (6)
agRrre perddtumon aofd indduinad aOne3 €61 ong rofi ghdnt oea
aggl onerans isolated fromthe wheat flour in (2) was
added2t oA | valleV tdvd amtieavas| cuto kiddidhm of q@terium was
reviously prepared in
identified by the standard methods, Pantoea agglomerans was
isolated, thiswas suspendedin50% glycerol solution, 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
chloride, 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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t he same conposition, and fernmented by gently stirring
at 37C overnight (12 to 15 hours) to prepare the
i nocul um for wheat 30 flour fernentation. (7) The
total amount of (6) was added to (5) , and fernented
at 370C for 20 to 30 hours with stirring. pH of the
fermented solution was neasured and adjusted to pH 7
by addi ng anmonia water. Sterilely, 150m of the
sol ution of wheat flour treated wth anylase and
37.5m of the inorganic salt mxed solution were
added thereto, and simlarly fernmented for 20 to 30
hours. The sane mani pul ati on was repeated to fernent
td ke tREato0h1 S dme D 0Ur sArt8) Eheiflarmniedoclaving
wheat flour solution was centrifuged (H tachi, high
thipeedmeoolfi bgatgntkiel UgEe CMBCRR20B1 19s008npKMe 20tivity of
m nutes, 40C) , and the precipitate was collected. (9)
15RitosphHEt(® buofiterpevasgadfiethet proheip) e piataee pfandBheated
whi ch was then suspended to nake the total volune
imeowhtesadenth 3Bw6 5L aprqlothawss t remsfterre@ ft whgasoflour
centrjfuge tube, and heat-extracted in a boiling
trgat@d paEth PSY 3P Si-nutes. After termination of

heating, the solution was . cooled to roo t enperat ure
and é%ﬂtl’rk}? RGERERC %%PFWP@@%&%& gbg]?ilr@a ounts shown

, i f SCR- 20B,, 10, 20 m t , 20".C
iRk 195 b8 T A retat i Do S e SkgnERant 1ask to
j | | | |1 di h
maffd & i B S O S i chl on e
sol utphep7(8. 9m, 5mol) was added

[Table 1]

Materials Dose

Inorganic salt mixed solution | 200ml

Purified water 550ml

Solution of wheat flour treated

with amylase 200m1

Magnesium chloride solution 2.0ml

Calcium chloride solution 0.1ml

(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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to 80m of the supernatant in (9) . Wen 178m of
et hanol was 31 added thereto, white turbidity
occurred. This was left standing in a freezer (-900
overni ght, and then the solution was centrifuged
(Hi tachi, high speed cooling centrifuge, SCR-20B,
10, 000rpm 20 mnutes, 4C). The precipitate was
obt ai ned by renoving the supernatant. After | QOm of
70% cool ed ethanol was added to the precipitate,
whi ch was then suspended, the solution was
centrifuged (H tachi, high speed cooling centrifuge,
SCR- 20B, 10, 000r pm 20 m nutes, 20C), and the
f lprecifpirairg avowashed. The precipitate was dried by
air and dissolved in distilled water to yield ilm of
t he f@f Mt edta Waaatingxdf &) . wdd idbeasurémprdndfermented
dried weight: 0.3ml was transferred to a 1.5nl
atpBasEifon wetprVitousts witihghedrrand. afpieroff tbezfagnented
| yophilization was performed by a |yophilizer,
sodidcons ¥gSeReRy UreHeandi i unbsd 45mpH Thévehdaénot aAmmonia
dried weight of the fernmented wheat extract in (10)
wakes -245tegagepyr 1 imbPttihe selutien ocfanbear iy yekreated
total amount qof (LI 2). The fernmented wheat extract,
wis 2w daateang 31 ekl $hairdaa iy Sene Bared otition
t t he protein amunt .in_eac aml.e
v S e WP el SR WY G RFG BP0 8% nours.
TTﬁyéﬁhbfhﬁﬁ&b9@a§§éna§aghﬁe§éggg Fé%Fﬁé¥ dt #8% a total of
conparative subjects, the purified linmulus positive
60lec g pidiALat ent  docunent 1) and | ow nol ecul ar
| i popol ysacchari de (Patent
(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 cocoling
centrifuge, SCR-20B,10,000rpm, 20 minutes, 20°C). After the
centrifugation, 82ml of the supernatant withapale yellowcolor
was collected in another vessel by decantation.

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

to 80ml of the supernatant in (9). When 178ml of ethanol was
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32 docunent 2) were used. The neasurenent results are
shown in Table 2. In Tables 2 to 5 and 7, a nunerica
value for the fernmented wheat extract was represented
as the content by ng per Ig of the weight obtained by
drying the fermented wheat extract obtained in the
above (10). (13) Measurenent of sugar content: The
sugar content was neasured by a phenol sulfate nethod
usi ng glucose as the standard sugar. The neasurenent
results are shown in Table 3. (14) Measurenent of
nucl eic acid content: Absorbance at 210 to 340nm of
the sanple diluted 100 tinmes was neasured. The
adad NMie £ohd enivhdas caheil aied wsicwgradial uehobt aigwedleft
by subtracting the absorbance at 320nm front he
stalsldmigann e &ire26@mm(- a6t 5oy eperi gh®) ehdatissr tweceodstion
DNA. The neasurenent results are shown in Table 4.
wa(SlS()erl\féJaiE,iw@ﬂ@nt Hotalcihdu| Usi gtet speedulsstdniow coaneni fuge,
| i mul us assay: For measurenent, a Toxi-col or
SC&T@tO@m slifpf G QP b2 Gelh kg aR & Cér(b)of atiiom %%C-H@éﬁate was
and Sej kagaku Corporation Et-1 was_used
oRtiakmegsh ééﬁ%%\%&%ﬁ&@erﬁﬁéa%asa?éﬁm Week sPs,led

o TRTLAS TR G fiSlp AP LA eopyees,
the %odlned9pﬁ%%5%gﬁége§%§% hgﬁgt%@hqe’kmfggkgygg&ycoollng
cegf&ggif%ez,ooséﬁr@%MGPOU@{ﬁﬁ, aEO”%ﬁ.nuTt@ss, (§Od€) ,Waénd 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
toa l.5ml plastic tube previously weighed, and after freezing,
lyophilizationwas performedbyalyophilizer, andconsequently
the weight was 45mg. Therefore, the dried weight of the
fermentedwheat 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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to OlmM of the fernented wheat extract previously

di ssolved at a concentration of Ing/nL, and m xed

thoroughly. In the fernmented wheat extract, the

solution inmedi ately devel oped a pale purple to dark

purple color (positive) . In the linulus positive

gl ycolipid and the | ow nol ecul ar wei ght

| i popol ysacchari de, the sanme mani pul ation did not

i nduce such col or devel opnent (negative) . The above

results are sunmarized in Table 6. [0048] As is

evident fromthe above results, it is obvious that

the fernmented wheat extract is different fromthe
dolcufikehtis 2 ) pesiti weedl yauld mied sandnidie lrewulnlseauvkashown in

wei ght | i popol ysaccharide in protein content, sugar
Tabdet ent , InuTéleles actd Gcoanent, (excepéribel | valhesfor the

positive glycolipid because of no data), content of
fermenitieduivbsaposktreet substerresanted i ndestansknt by mg

reaction, and it is clear that the present substance
peirs 1go@él theheeaBbleobbained hav@rbé@ﬁ Shapfgrmented wheat

sunnarlzed in Table_ 7. That t he fernented plant

exg%ffécp taﬁnﬁﬁelﬁr§§§hﬁ'l éhﬂﬂéQ ‘is novel which is
| d
.tlhe L Nt e PSR T BTt PharT et RoPiigpe was
Ay B PO SRl B b e
su fr5 t@hé5m%a§g9éﬁe59”ES§519E 206t ?h%%n4§%?TQH§EeBQ

content of 10 to 35% and us positive
(14) Measurement of nucleic ac1d 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 Corporation
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 potassiumiodide,
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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substance content of 10 to 40% and is positive in

i odi ne-starch reaction, and exhibits the ability of
macr ophage activation even with the presence of

pol ynyxin B. [0049] [Table 2] Protein content in
fermented extract SanpleProtein content (ny/g)

Fer ment edwheat extract 160 Fer nent edwheat extract 271
Fer ment edwheat extract 390 Fer nent edwheat extract 4105
Fer ment edwheat extract 5103 Fer nent edwheat extract 682
Fer ment edwheat extr act 788 Fer nent edwheat extract 888

Li mul us positiveglycolipid40 Low nol ecul ar wei ght 3.8
or | ess |ipopol ysaccharide [0050] [Table 3] Sugar

tcontent oEnther femiatk extwracdt xSl edbegabuednt aiksolved
(rmg/ g) Fernment edwheat extract 1318

at a concentration of 1lmg/mL, and mixed thoroughly. In the
fermented wheat extract, the solution immediately developed
a pale purple to dark purple color (positive). In the limulus
positive glycolipid and the low molecular weight
lipopolysaccharide, the same manipulation did not induce such
colordevelopment (negative). Theaboveresultsaresummarized
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 glycolipid and the low molecular weight
lipopolysaccharide in protein 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 1s novel. The above results have been simply
summarized in Table 7. That is, the fermented plant extract
in the present Examples is novel which is different from the
limulus 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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Fer nent edwheat ext ract 2428 Fer nent edwheat extract 3313
Fer ment edwheat extract 4232 Fer nent edwheat extract 5372
Fer nent edwheat ext r act 6324 Fer nent edwheat extract 7298
Fer nent edwheat ext ract 8329 Li nul us
positivegl ycolipi d133 Low nol ecul ar wei ght 668

| i popol ysacchari de [0051]

[ Tabl e 4]

Nucl ei c acid

content in fernented extract Sanpl eNucl eic acid
content (ng/g) Fernentedwheatextract1102
Fer nent edwheat extract 2102 Fer nent edwheat extract 3226
Fer ment edwheat extract 4291 Fer nent edwheat extract 5302 36
Fer ment ed wheat extract 6240 Fernmented wheat extract

4582 18 vkcaredtenized dviaeal: et bactl 08256 36kMuhds1pASLiEVeositive

gl ycol i pi dUnr eported

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 71
Fermented wheat extract 3 90
Fermented wheat extract 4 105
Fermented wheat extract 5 103
Fermented wheat extract 6 82
Fermented wheat extract 7 88
Fermented wheat extract 8 88
Limulus positive glycolipid 40
e e 5. o Loss

[0050]

[Table 3]

Sugar content in fermented extract
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Low nol ecul ar wei ght 2.8 |i popol ysacchari de [0052]

[ Tabl e 5] Content of linulus active substance in
fermented extract SanpleContent of |inulus active
substance (ng/g) Fernent edwheat extract 1242

Fer ment edwheat extract 2118 Fer nent edwheat extract 3125
Fer ment edwheat extr act 4458 Fer nent edwheat extract 5224
Fer ment edwheat extract 6231 Fer nent edwheat extract 7356

Fer ment edwheat extract 8289 Li nul us
positivegl ycolipi d970 Low nol ecul ar wei ght 993
I i popol ysaccharide 37 [0053] |[Table 6]

Sample Sugar content (mg/g)
Fermented wheat extract 1 318
Fermented wheat extract 2 428
Fermented wheat extract 3 313
Fermented wheat extract 4 232
Fermented wheat extract b5 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 4 291
Fermented wheat extract 5 302
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1

| odi ne-starch reaction of fernented extract

Sanpl eDet er m nati on Fer nent edwheat extract 1Positive
Fer nent edwheat ext ract 2Posi ti ve

Fer nent edwheat ext ract 3Posi ti ve

Fer nent edwheat ext ract 4Posi ti ve

Fer ment edwheat extract 5Posi ti ve

Fer mnent edwheat ext ract 6Posi ti ve

Fer nent edwheat ext ract 7Posi ti ve

Fer nent edwheat ext ract 8Posi ti ve Li rmul us

posi tivegl ycol i pi dNegati ve Low nol ecul ar wei ght

Negati1ve [ 1 popolysSacchari de [[0054] [ Table 7] Summary
Fegegitede rMeiFads HEtASEN G er mer4¥d wheat extract and

Sim ar products Protei nsugar Nucter cContent of

Ferg@inteds twhsiarkulud rSetipl 'econt{ @itScont ent aci  acti vearch t

Fermented wheat extract 8 216

Limulus positive glycolipid Unreported

Low molecular weight
lipopolysaccharide

[0052]
[Table 5]
Content of limulus active substance in fermented extract
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
ng molecular wgight 993
lipopolysaccharide
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conr

ent eacti on substance Fernented

wheat 8615ny/ g32757ny/ g21275ny/ g255113ng/ gPosi ti ve

extract (Mean

38 Standard deviation) Linmulus

posi ti veUnder m nusUnder m nusNot Over pl usNegati ve
gl ycol i pi dneasured Low nol ecul ar

wei ght Under m nusOver pl usUnder m nusOver pl usNegati ve
consi derably | ower

| i popol ysaccha-
val ues than the range of the

wheat extract (nean standard devi ation)

ri de Under m nus:

val ues i n thefernmented

Over pl us:

consi derably hi gher values than the range of the

val ues
devi p0 O BB)

in the fermented wheat extract (mean
[ Exanmpl e 3] [0055]

st andard
| mmunopot enti ati on

action of fernented wheat extract An acute nyel ogenic

[Tebdleemila cel | 1ine,
nmedi um containing 10% feta

calf serun) used as
Todine-starch reaction of fermented extract

THP-1 (1 x 106/250 L, RPM 1640

Sample Determination
Fermented wheat extract 1 Positive
Fermented wheat extract 2 Positive
Fermented wheat extract 3 Positive
Fermented wheat extract 4 Positive
Fermented wheat extract 5 Positive
Fermented wheat extract 6 Positive
Fermented wheat extract 7 Positive
Fermented wheat extract 8 Positive
Limulus positive glycolipid Negative
Low molecular weight Negative

lipopolysaccharide

[0054]

[Table 7]

Summary of differences between fermented wheat extract and

similar products

, Content of .
Sample Protein Sugar SEEéElC limulus Iod;ne—st
content content active arc .
content reaction
substance
Fermented wheat | gerismg/g | 327t57mg/g | 212475mg/g | 255+113mg/g | Positive
extract (Mean *
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5,

human macr ophages were placed in a48-well plate, and
previously precultured for 30 m nutes. Subsequently,
250 L of the medium (final volune 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
containing polynyxin B (12.5g/nL). After culturing
for 4 hours, culture supernatants and the cells were
coll ected. The TNF activity in the supernatant was
nmeasured by a cytotoxicity test using L-929. The
results are shown in Table 8. The macrophages

TscfiaREUCced TNF even Wi g the pregence 39 gf pof ynyxin B
deiptidne fer ment ed mhe}i extract|, but with the presence
of —potynyxiim—B,—thefracrophages —cout-dngt—produceTINF

Ligppus ReSif 6 mahaeuhar | veieghinuk i ol ysacdhatigdes antinddae:ve
IY9MA*ds pasitive gl ycol i pid .q%gﬁ °thid, it is

LoPQ¥iQys..that the fernmented wheat extraqt has a

welnel ogi cal %Ptivlhy di fferent f%pnythos%)oflthe | ow o
lipmbacatan- wel gHt T1°popol VS Hc chpf %G akd | FRETS nul igetve

rigysitive gllycolipid. |[[0056] [[Table 8] TNF production

Trom macrophages by Ternented wheat extract and
Unideririirhgyy ceifsdeie refb1pollymed raBueBNEhandtitkl @Ange of the
activity of fernented wheat extract) LowLow
vaHererseint edEdremeringednnilezald artob et Umaabinut arsda miibesiation)
Sanpl ewheat wheat wei ght wei ght posi ti vepositive
Overplus: considerablyhighervaluesthanthe rangeof 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
pL, RPMI1640 medium containing 10% fetal calf serum) used as
human macrophages were placed ina 48-well plate, and previously
precultured for 30 minutes. Subsequently, 250 pL 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 (12.5pg/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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concentratextractextractli popol y-slipopol y-sglycolipid

glycolipid -ionwith thew thout

t heacchari deacchari dewith thew t hout the

(ng/mM)addition ofaddition ofwith thew thout

t headdi ti on ofaddition of polynmyxin Bpol ynyxin

Baddi ti on of addi ti on of pol ynyxi n Bpol ynyxin B

pol ynmyxi n Bpol ynmyxi n B 0000000 10000. 6401. 2

1001. 206. 304. 2 10008. 7010. 2014. 2 10001. 728. 306. 3026. 2

100002650. 403. 8013. 2 40 [0057] B. Application Exanple

of fernmented wheat extract to feedstuff [Exanple 4]

[0058] farned chicken feedstuff containing fernented
ofWpealyngxtimact by( thli Bet-aeytetf @btadfl emBibakit puknwith the

broiler farmng in large scale study) A feedstuff
pre@inaieno A B/ kin &f, the rermeitarkwheat d ext raciduce TNF

produced in Exanple 2 was nade. Broiler comrercia
bychheKensmnéeeulisedian git Aipepos.yss0Chas igle 809 the limulus

chi ckens fer group. In the control test group, the
posaddsteufglxemt e Fd ng ndTP8Y ghited 1whéat oa| Weat the
given. The feedstuff containing_the fernented wheat

fe Whs i Pt TG o Rirdk énB1at o9 fedkach vity different

from those of the low molecular weight lipopolysaccharide and
the limulus positive glycolipid.
[0056]
[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

Sample wheat wheat weight weilght positive positive
concentrat extract extract lipopoly-s | lipopoly-s | glycolipid |glycolipid
-ion with the ([without the| accharide | accharide with the |without the
(ng/ml) addition of|addition of} with the |without theladdition of|addition of
polymyxin B|polymyxin Bladdition of|addition of|polymyxin B|polymyxin B

polymyxin B|polymyxin 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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age after hatching, and was adm nistered daily until 7
weeks of age. The nunber of dead chickens was counted
daily. The chickens which did not neet the standard
at shipping were discarded. The results are shown in
Table 9. Arenoval rate was 1.9%in the test group
(feedstuff containing the fermented wheat extract)
which was Iow, and 3.3%in the control group. A
raising rate was 98.1 in the test group and 96.7 %in
the control group. Thus, a 1. 4% increase in the
rai sing rate was observed. A significant difference
test in the nunber of actually shipped chickens and
the pogober of renoved chickens between the test 41
group and the control group was conducted, and the
B.SAgpiiteanbn ElidniErentef @fmarfed bk anasx 0bset wedfeadXRuff
test. Fromthe above, the infection protection effect
[Eofamttie fddedst uff containing the fernmented wheat
extract in the broiler farm ng was shown. [0059]
[ Tabl@OBBIEf f ects of feedstuff containing fernented
wheat extract on  braoiler farmng Test %roupCbnt

éﬁeéiﬁ.télvzfsfesg@@é@z@lmné@.rms L5Et HAFRY extract
fiﬁ% f%g%§ﬂg e% ¢ %&E%%ll%@b?% %r01ﬁ %armlng in large

scale study)

A feedstuff containing 430ug/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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114180 chi ckens Renoval ratel. 9%3. 3% Rai si ng
rate98. 1996. 7% [ Exanpl e 5] [0060] Feedstuff for
cultured fish containing fernmented wheat extract
(infection prevention effect in yellowail open air
test) For exam ning theinfection prevention effect,
about 5, 200 vyellowails per group in an open air
test were raised by the feedstuff containing the
fernmented wheat extract produced in 42 Exanple 2. The
results are shown in Table 10. The nortality due to
Streptococcus in a non-admnistration control group
reached 4.8% In the group in which 1009/ kg/ day (per
griagy andeitghicohtkg lagdoperwamneocdayrteds amgesicedihest cant
group), the nortality was observed to be
didifgmdriczant ok Or.ddideda § poEe6@1) n X¢ drasdr.ed Fwbmt ttéhebove,
non- adm ni stration group (control group). [0061]
tHeTadbife ctdlon wiredteicdn opr evdricitor fethecfeefistuédscantaining
contai ning fernmented wheat extract on yellowails in
thepéprapptedsvher i Fieamt iukberoor NuebHera Bt g Masefbewn -
Trea&gggggish rai sedfish diedMortality2

[Table 9]
Effects of feedstuff containing fermented wheat extract on

broiler farming

Test group Control group

Number of chicks 5906 5525
Number of actually
shipped chickens 792 5345
Number 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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test (X2 test) Control 52012494.79 group Test
group51931011. 94( P<0. 00001) [Exanple 6] [0062]
Feedstuff for cultured fish contaihing fernented 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 carp per group.
(2) Preparation of koi herpes virus: |10m of Hanks
bal anced 43 salt solution (HBSS) buffer was added to
| g of branchi of the carp that died frominfection by
koi herpes, and honobgenated, filtrated with a filer
of 0.45 m and its filtrate was nade a virus
Exa@ipltd 0n. TR dedecid arrenshbwkoin MEaples 1M .r uSheThertality
above filtrate (600 gL/100g body wei ght) was injected
duenttreapiridmreaddgus i{r)a Pr@paadtinbstofaf eenstoffrol group
contai ning fernented wheat extract: 0, 5, 10 and
re2@ingick @ .6f% .t hé&nf ehaegredpwheavhéshr 46089/ pgédagedpen body
Exanple 2 were m xed with the conmercially avail able
werigdds tlufiqg, s PR&e@nRgdawt hbds Eﬁ@ﬁ%éé‘dé%@ﬁfi gFogpy , the

nelS . per, body el o v 9 ¥en.2ne A % T8 00001,

compared with the non-administration group (control group).
[0061]

[Table 10]

Infection prevention effect of feedstuff containing fermented

wheat extract on yellowtails in open-air test

Significant
Number of Number of , difference
Treatment fishraised| fish died Mortality test (X2
test)
Control 5201 249 4.79
group
Test group | 5193 101 1.94 (P<0.00001)
[Example 6]
[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 herpesvirus: 10ml of Hanks balanced
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177

or 200g/ kg body weight/day in ternms of the nount of
the fermented wheat extract. (6) Experinent: The
feedstuff containing the fernented wheat extract was
given for a week, then the carp were infected wth
the virus, and subsequently the feedstuff containing
the fernented 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. 44

safeagwhizkeoni {HBBS) Shoffe £ hals iaRidelde t8r DYRSE ivraMurthof the
the fernmented wheat extract had been given, the

casy Yheal df ed efvass iigificldtdant by ko hdreegsed eanddaymdfenated,
after infection (Kaplan Meier nethod, log rank test,

fiperceridage tof ar Eskaaso. 146 qum | esy) itsl Miparbiteulvas, made
the survival rate of 65% was shown in the group in

a WHirets BOO@Ken -body wei ght/day of the fernented wheat
extract was given. [0064] C. Application Exanples of
f er mbat ek iffelt otirtdc kot oh e BBABL T £5US add paPRvegEhl srate

AT A SR o SR A s

eXtr?g; ﬁ%eﬁgfggg%ﬂ}%%)gég ggggfiébntaining fermented wheat
extract: 0, 5, 10 and 20mg/kg of the fermented wheat extracts
produced in Example 2 weremixedwith the commercially available
feedstuff.

(5) Feeding method: Each feedstuff of 1% weight per body
weight was given once a day. This corresponds to 0, 50, 100
or 200pg/kgbodyweight/day interms of themount of the fermented
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.

44



Exanple 2 was m xed with an ointnment of a fat-soluble
substrate 1 in a fornulation described in table 11 to
obtain the ointnment. [0066] [Table 11]

Conposi tionDose Wiite petrol at un50g Stearyl

al cohol 200g Propyl ene al cohol 120g Pol yoxyet hyl ene
cured castor 40g oil 60 45 dycerine nonostearatel Og
Met hyl paraoxybenzoatel g Propyl paraoxybenzoatelg
Purified wat er Reasonabl e quantity [Exanple 8] [0067]
Producti on of noisturizing cream containing fernented
wheat extract 1. Fornulation of noisturizing cream
contai ni ng fernented wheat extract Conponents used

Medh&hshewn i Rafad@vml2haie €ealirdabisoih whAivBsHeas edented
and di ssol ved at 70C, the conmbination B mxed in

whiglarti € tech atalh @d bernay itfeh anoeint rahda heatted/a sSohveticahtly
inzggased on day 10 after infection (Kaplan Meier method, log
ranktest, percentageofriskwas0.01l%or less). Inparticular,
the survival rate 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

1l in a formulation described in table 11 to obtain the ointment.

[0066]
[Table 11]
Composition Dose
White petrolatum 2509
Stearyl alcohol 200g
Propylene alcohol 120qg
Polyoxyethylene cured castor 40
0il 60 9
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Ex

and the conbination C mxed in purified water in a 1/4
anmount 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 thereto, and pH was adjusted to 6.8.
Subsequently, remaining purified water and fernented
wheat extract produced in Exanple 2 in an appropriate
anount were added thereto, and thoroughly m xed to
obtain a mlky lotion. The fernmented wheat extract
was previously dissolved at 5ng/nL in purified water,

and 0. Tm thereof was added [to 100g of the 46 m I Ky
Glysergme MoeBiedrrds e 12] (dsonent sw wConbi nat i on

M%WP@KWWW ene sordid an 1. 8A npnost earat e

[ DN P WA Y | ) [ [ +—1 FaY A () | -y
(ZUE U ) Ivetliyl puryst 1 OoXxaligqu. osA SUT DT U dll

P repmds trearaaa RSB @dld - enul si|flieed type gl ycerine 3. 0B

Purified water Reasonable quantity

[Example 8]

[0067]
Production of moisturizing cream containing fermented wheat
extract
1. Formulationof moisturizingcreamcontaining 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 thereto. 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, andthoroughlymixedtoobtainamilky lotion.
The fermented wheat extract was previously dissolved at 5Smg/mL

in purified water, and 0.1lml thereof was added to 100g of the
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nonost earate Propyl paraoxybenzoate0O. 2B Met hyl
par aoxybenzoat e0. 2B 1, 3-Butyl ene gl ycol 5. 0B
Concentrated gl ycerine6. 0B Car boxyi vi nyl

pol ynmer 0. 22C

Pot assi um hydoxi deReasonabl e D quantity Fernented
wheat extract (5nmg/m )0.1 47 Reasonable Purified water

guantity Total anount100.00 [0069]
noi st uri zi ng cream cont ai ni ng fernented wheat
This cream was used by 43 nmen and wonen,

2. Effect of

extract

and a

guestionnaire survey was conducted. Asa result,for
the noisturizing effect, 18 people answered that
there was certainly a noisturizing effect,

miansweied dnhat there was a slight noisturizing effect,
2 people answered that there was no noisturizing

ef fec®Q06@anhd 5 people did not answer

18 peopl e

(one speci nen

sign test: p<O 0001) . For an inprovenent effect on
[Tieddgh 1€Ki n, 6 peopl e answered t hat

Components W/WS Combination
Squalane 5.0|A
Olive oil 10.0 | A
Jojoba oil 5.0A
Stearic acid 4.0|A
Polyoxyethylene sorbitan 1.8!a
monostearate (20E.O.)

Methyl polysiloxane 0.3|A
Sorbitan monostearate 0.5|B
Self-emulsified type glycerine

monostearate 3.01B
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 RGZEZEi?ii D
Fermented wheat extract (5mg/ml) 0.1
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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 specinen sign test: p<0.0001).
For deterioration of skin condition after wuse, no
peopl e answered that there had been deterioration.
This creamwas used by 4 people with mld atopic
synptons, and the questionnaire survey was conduct ed.
For the inprovenent of atopic dermatitis, 3 people
answered that it had been certainly effective, and
one answered that It had been siijghtty effectjve (one
D SRSSIEEN Sign test: p<O 125) . Addiadsni@dde | one
answered 48 that acne scars had napi diluantecaver ed
This—ctreamwas—used—by—9nen—af trer—shaving,—and—the
Tajuwdstangmamdi re survey was conducted. Eilghi. Gfep
—answered—that—+t—had—been—effectivefor a—reduetion
of p§bg6§§ter shavi ng, prevention of dryness and
early healing of razor cuts (one specinen sign test:
2 PHERDL of M i+ O nd he Se &if €36H V&SN US§ I BYmenPEAPWBeat
havi ng the synptonms of stiff shoul ders due to age by
exa@Rlad ng on the shoulder to reduce the pain. One
answered that it had been effective. [0070] In
addi Thboa crichinsras easgdwnss Bised drat wpmaeh gansl avgtibsbilohnaire
injuries. In patients having burn injuries on the skin
sugfveyotds chaddsted .t his sams ekt ety thieancistamrizingeffect,
containing the fernented wheat extract produced in
1 3Rl @answasedppritdd e vae crafa inlymine het erbamg effect,

contai ning no fernmented wheat extract was applied
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, nopeople 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 answered that it had been slightly effective

(one specimen sign test: p<0.125). Additionally, one answered
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on the other hand. The hand treated with the cream
containing the fernented wheat extract obviously
recovered faster. This creamwas used for 10 patients
with burn injuries including this case. Consequently,
inall sites treated wth the cream containing the
fermented wheat extract, wounds recovered faster than
inthe sites treated with the cream contai ning no
fermented wheat extract (Fisher's exact probability:
p<0.001). Fromthe above, it was shown that the
fermented wheat extract exhibited the therapeutic
effect on the burn injuries. 49 [Exanple 9] [0071]

thArtodueis @rradfs $kidn Ha@liiddy Gericaidtiang fenmentedamwheat used
extract 1. Formul ation of skin |otion containing

byf € neat ed\ieat shdwiacy, Lodpohentmeassedrares rshosvwrvely was
Tabl e 13. The fernented wheat extract produced in

cobdumtlesl .2 Raghpresn cusiwe tid sblaredtatadigar. efifective for
purified water, and 0.l m thereof was added to 100g of

a greucsiion pétpPahn §DoTR]shgvidl e PEZVeDdripsonerdt duyness and
Sqdi umcitrate0. 1 Pyrrolidone sodi um carboxyl atel. 0

car ly. BGeyIBAeC I AT S SO HPOLPE6) TRt B betydn éfsadeRyf - 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.

[0070]

In addition, this cream was used for patients with burn
injuries. 1In patients havingburn 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
cream was used for 10 patients with burn injuries including
this case. Consequently, in all sites treated with the cream
containing the fermented wheat extract, wounds recovered faster
than in the sites treatedwith the cream containing no fermented
wheat extract (Fisher's exact probability: p<0.001). Fromthe
above, it was shown that the fermented wheat extract exhibited

the therapeutic effect on the burn injuries.
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0.6 ether Purified waterReasonabl e quantity Fernented
wheat extract 0.1 (5ng/m ) Preservati veReasonabl e

quantity Ethanol 10.0 Tot al

anmount 100. 0 [ 0073] 50 2.

Ef fects of skin lotion containing fernented wheat
extract This skin lotion was used by 5 wonen, and the
guestionnaire survey was conducted. As a result, 3
wonen answered that it had had the good noisturi zing

action, and 2 wonen answered t hat

usual noisturizing action.

it had had the
Non of the wonen had skin

trouble. [Exanple 10] [ O O 7 41 Production of bath

agent containing fernmented wheat extract A bath agent
[ Ecaantedieniaig t he fernented wheat extract was nade for

t he purpose of inproving body functions. Basic

conpbhents of the bath agent are shown in Table 14.

[00751 [Table 14]

Production of skin lotion containing fermented wheat extract

l. Formulationof skinlotioncontaining fermentedwheat extract

Componentsusedare showninTable13.

The fermentedwheat

extract produced in Example 2 was previously dissolved at S5mg/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 0.6

ether

Purified water

Reasonable quantity

Fermented wheat extract
(5mg/ml)

Preservative Reasonable quantity
Ethanol 10.0
Total amount 100.0

[0073]
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Conponent sCont ent Sodi um sul f at e25. Oy Cal ci um
silicate0.26g Perfunme (yuzu (citrus junos))O Sg [ 0 07
61 The bath agent containing the fernented wheat
extract was made by adding 11 Ogg of the f ernented
wheat extract produced in Exanple 2 to the above
conponents. The bath agent contained 51 the extract
and the bath agent containing no extract were blindly
given to 102 subjects, who then used themin a bathtub
(160 to 200 liters) upon taking a bath, and the
guestionnaires [ (1) warm ng degree of a body, (2)
difficulty of feeling cold after bath, (3) fatigue

2.r ecdeety effsekin (dh)imasiarassinimd ddrimegtas] ebpat ék)ract
recovery degree of stiffness in the shoulder, (6)
ef f eThisekimibet eopais,ugfey bgfﬁf\e@nem)n andrite gaeati¢Bhaire
effect on |l ower back pain, effect on sensitivity

suny eo@ st eaperatedes, Ag 1@)re$ ovevemerephssered tbet it

ringworm (11) inpprovenent effect on dry skin, (12)
hagt hadttiéhoapgpiel Het et 119 SEtwere 2eMAuceBen ansyiered that

su 7% or i mprovenent conpared with t
LR Gl (S By T D 1 ARbig HEGr 6 Bheavomen
d 1 2 the difficulty of feeling cold after
hatcﬁ SX%(T} OC@(dJilkgﬂfg (6) the effe%:/.t on nuscle pain (13%,
éé%ﬂgﬁg fect on | ower back pain (16%, (9) the

on senS|t|V|ty to cold tenperatures (10% and
(11) (bbegimprovenent effect on dry skin (7.3%

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)) |0.5qg
[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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1

(Mant el - Haenszel test: p<0.04). Fromthe above

results, relaxation effects on pains and inprovenent

in the warm ng of the body were observed by using the

fernmented wheat extract as the bath agent. [0077] D

Application Exanple of fernented wheat extract to

functional foods 52 [Exanple 11] [0078] Production

of candy containing fernented wheat extract (1) As raw

mat eri al s, granul ated sugar, starch syrup, mxture of

wat er and the fernented wheat extract produced in

Exanple 2 were mxed at a ratio of 5:5:5:1, and cooked

down by heating at 120 to 160C. (2) The candi es were
thedd at sk bydeord haigh agenelicitigichindné Ekteaca wdeeblindly

plate for cooling, extending in a stick shape, and
giveinditiog 1i02t e upprjaict ss hapes tbknauseddthgm [A0&9bathheb (160

present candies in an appropriate amunt were placed
ta A0 ROt ef s Waiteem, takindisbalthedang tHeaguegt itheadmesnt (1)

of |ipopolysaccharide as the fernented wheat extract
wagaHingedegsapotle it PAAE nedls Gidd lich ity ef ke ingh codggatter

consequently it was 4.6g/g. This candy was ingested
bk 6l feha bk u%ﬁéﬁvﬁdeﬁ%&%aﬁﬁh?aél%ﬁé aniP Hasleep,
(Eﬁoggc%gggitdeggggeg t§€if££§%s 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. Application Example of fermented wheat extract to functional

foods

52



guestionnaire survey for the sore throat was
conducted. For the sore throat, all 6 people felt a
reduced sore throat (one specinen sign test: p<0.03).
[ Exanpl e 12] [0080] Production of al coho
deconposi tion functional food containing 53 fernented
wheat extract The fernented wheat extract produced in
Exanple 2 was mnixed with a comercially available
product as an al cohol deconposition functional food,
and it was exam ned whether alleviation of
pharyngodyni a as a new action was observed or not.
Commercially avail abl e product: trademark "Nonde oiki"
[ ERhenglonplonent s are shown in Table 15. [0081] [Table
15] Conponent sConponent content rate Powder _ _
sugan®8788% Vitam n C10. 00% Toyori den-P5. 00% Vi tam n
B20. 02% Per f ume (ment hol ) 0. 50% Amachazuru ( Gynost emma
Prpdimopion of 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 4.6ug/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
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pent aphyl | a) (saponin) T-Flavor Conc 13189B 2. 00%
(flavonoid) [0082] Current "Nonde oiki" contains the
extract of amachazuru (Gynostemra pentaphylla) and the
extract of green tea, but 54 contains only about O.
002g per pack of |ipopolysaccha ride which is one of
the active conponents of the plant extract. Therefore,
it is anticipated to acquire a new function by addi ng
the appropriate anmount of fernmented wheat extract
whi ch abundantly contains |ipopolysaccharide. It is
desirable to conbine 1 to 30g per 2g pack of
| i popol ysacchari de which is one of the active
f evarparentuh eaft tdwe f=artrent ed wheat extract (5 to 150g
as the fernmented wheat extract) . Thus, first, the
prodibe farmbnthd BDgaof ekheater pentiededhéat Erampaet 2 was
had been conbined in one pack was produced. In the
nigesducttitona prosrsscor lNvndeadilkible 2wpaf ahean alcohol
fermented wheat extract was added per 100g of the
desRait ien fynulanaly FRee pravelici t whpehesaninpfehether
O0g .of , the fernented wheat extract per 2g product was
Al ddedr O[foééé]rygasfié(etl?n@% RRIIAC T 47¢ RBFERVed or
nOwho conpl ai ned of pharyngodynia after drinking and
gﬁjoying kar aoke, conventional "Nonde oiki" and

C6H¥EF¥35¥ﬂ9Iéé§¥H§%fg'B%ééﬁ%t: trademark "Nonde oiki"

The components are shown in Table 15.

[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 3.50%
pentaphylla) (saponin)
T—FlavorIConc 13189B 5.00%
(flavonoid)

[0082]

Current "Nonde o0i1ki" contains the extract of amachazuru

(Gynostemma pentaphylla) and the extract of green tea, but
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fermented wheat extract were given to 10 peopl e,
respectively, and an enhanced action of an al coho
deconposition ability which was the publicly known
action and an alleviation effect on the pharyngodynia
were exam ned. I medi ately thereafter, the
guestionnaire survey for the alleviation effect on the
pharyngodyni a was conducted. As a result, reduction of
t he 55 pharyngodyni a was observed in 8 of 10 people
who had received "Nonde oiki" containing the
fernmented wheat extract" but 2 of 10 people who had
recei ved conventional "Nonde oiki." Thus, a

cattatirsd b6y by ositgni ddweﬂgéﬁar@wp@p&@ B{P64c8h&XPEE which
probability: p<O 012) was observed conpared with the

i ccomé pdlthe § 008G cEmpbxanpke f ehapilagtiextreditci n@herefore,
benefits of fernmented wheat extract [Exanple 13]

iq o0853nt Prdaceil ohookcghycer @ reol ufurormt tomtlay nadding the
fermented wheat extract (therapeutic effect on atopic

A RE At S rmAUB% Y f gemeptedothrdtoaxEsacaivwiimh sBbghaently
of the _fernented wheat, extract produced in Exanple 2

CRUL IS eRPOPEL Y S CGNRES Ofai | §Ewi § KHles ideddgetorcompine 1 to
3m _per, admi nistration to mal e and femal e patients .

S BEF GETERTOP) ARSI CRA TR 11 W55 c he B Wgpyctive

ere r.as re observed on %he ace ds d

R sl TreRR T AR RaR BarheGha Sl detipas tre

£ SHIRHUB 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 oiki" and "Nonde o0iki" containing the
fermented wheat extract were given to 10 people, respectively,
and an enhanced action of analcohol decomposition ability which
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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were noderate to severe. The subjective synptons
(pruritus) were classified into mld, noderate and
severe levels by patients conplains. Two weeks to two
nonths after the start of use, the patients visited
again, and the effects were evaluated. 1In the
results, the cases of conplete response (remarkable 56
i mprovenent of rashes and al nost di sappearance of the
subj ective synptom) was 4 (44%, the cases of partia
response (slight inprovenent of rashes and reduction
in the subjective synptom) was 4 (44%, the case of
no change was one (11% and the case of deterioration
phsas/nyddyne sspeei aBse 8178 1 o fPXO B)ple MY Thadheeceived
above result, an effective rate was determ ned to be
"Ng9%de ofi Exdnpbetddpih®8t] feAmamingesi ehefiteckttodct"” but 2 of
fernmented wheat extract The fernented wheat extract
10ppegdedwha EaAmpee vedscordiersul ol i"Nadidst iolilkéd " Thus,
water, and 0.2nml thereof per nouse was orall
a adirehiisteced o Filgeiddicagta §é§éé?enﬁﬁer(ﬁgsﬁﬁﬁdﬁesﬁxact

0. 7%cetic acid s intraperitoneally adm nistered to
Prﬂl?@ﬁﬁ Yy RFPep\{\%l?)s"é"i‘%iqli’gsetrﬁ’@%@’ép%?ds”%ﬁkhG@@sFOPEéOl-

nunbfg ﬁ% wriggles caused for 30 m nutes was counted.
The g ls are shown in Table 16 as the amount of

= SERRRPLEV PRI 20 1O, L Pt i IOMBE o wneat

exthenithe effective activity of the | ow nol ecul ar
wei ght |1 popol ysacchari de derived from Escherichi a

[E&Rirfp1wasg 34, the

[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
and legs, main body, neck, arms and back and subjective symptoms
were moderate to severe. The subjective symptoms (pruritus)
wereclassifiedintomild, moderate andsevere levelsbypatients
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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1

effective activity of the fernented wheat extract was

7, showng that the fernented wheat extract exhibited

an excellent analgesic effect. [0087] 57 [Table 16]

Anal gesic effect of fernmented wheat extract on pain

i nduced by acetic acid in mce TreatnentAnount for

i nduci ng Relative activity 30%inhibition Distilled

wat er 230190ngl Fer ment ed wheat 3335ny7. 0 extract

[ Exanpl e 15] [0088] Inhibitory effect of fernented

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
lmHnGWMMmﬁdofAabhe@andarmmsﬁmhsapp@@k@ﬂ@bdﬁ%h@@GMjectlve

(1g/ nouse) was intravenously adm nistered to nmale
SYBIRIBIM e 4 3440 ,4 ther cgisesppf. pAfrténloresporse tBeight

fernented wheat extract produced in Exanple 2 was
impravierandr ad qahercandmesdistyion in the subjective symptom)

was 4 (44%), the case of no change was one (11%) and the case
of deterioration was 0 (one specimen sign test: p<0.03). From
the above result, an effective rate was determined 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 per mouse was
orally administered to mice using a sonde. After 90 minutes,
0.7% aceticacidwas intraperitoneallyadministeredtothemice.
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
effectiveactivityofthefermentedwheatextractwas7,showing
that the fermented wheat extract exhibited an excellent
analgesic effect.

[0087]
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(abdom nal site) (4g/ nouse) or orally (100g/ nouse) .
After an additional one hour, 20 L of acetone-olive
oil mxed (4:1) solution containing 0.25%
di ni trof | uor obenzene was applied as an allergen on
the surface and backface of an ear pinna of a nouse.
A thickness of the ear pinna was neasured using a 58
t hi ckness gauge 1, 2, 24 and 48 hours after
application. The value (A) obtained by subtracting
the thickness just before application was a | evel of
edema. The effect of drug adm nistration was
eval uated by the inhibitory rate obtained by the
[TfadleoVliglg formula in the inhibition in an early phase
reacti on observed one hour after the allergen
Arsdrganist regftfiemt odnd camdeltayledheedcexamaicndoaedaaht énduced
24 hours. Inhibitory rate = (1 - A Edema of ear pinna
b vafaast idgr lm:iaijrﬁminsitcr@ati on | A Edema of ear pinna in

control x 100. The t§oare ag g iln Table 17. As
Tresmatendrdent from th 0 r t| ek lwhtelate exdtriacitt y
i nhibited an aIIeréO 4%% bot h i ntracut aneous

.and or al adninistratlons [0089] [ Tabl e 17]
DS % Mp 1t ect | & 0081t ed wheat gxtract  on

E1a||en%%f I{e%§t|o Administration T nhifbi tory
ST MEHY rat t of Dosage( | (af ter one(%
extafadr 24 ‘%§E%5H@9

[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 (1lpg/
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) (4ug/ mouse) or orally (100ug/ mouse). After
an additional one hour, 20 pL of acetone-olive oil mixed (4:1)
solution containing 0.25% dinitrofluorobenzene 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
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ferment ed wheat (/ nouse) hour)hour) extract
I nt racut aneous4g81. 0102. 1 adm nistration Ora
adm ni strati on100g41. 360. 8 59 [ Exanple 16] [0090]
Infection prevention effect of fermented wheat extract
In order to exam ne the infection prevention effect of
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 male BALB/c mice (6
to 8 weeks of age) (10 per group) , and after 5 days,
the fermented wheat extract produced in
t DRl se? wasaeni ni 31 erednat 1 achib aneider applldc3tdwns, The
MRSA (3 x 107 colony formng units (CFU)) was
vadd niAst ebéd inent bavenbuskyt iagd thkethiuokeessf just before
survival days was exami ned. The results are shown in
aprdblc@ti®n Agaps avilggstl febmedemat.abl 8he tdbi¢er morft edrug
wheat extract exhibited the infection prevention .
acErnd&tt revh LigRsawi eHaduatadi RY itdeg Iy hsigiiomyc gpte obtained
difference (X2 test: p<0.001), conpared with the
by k ﬁngogiawéngcgﬁpmgﬂ§PinFﬁyg%rﬂfqgtionwyn 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.
[0089]
[(Table 17]

Inhibitory effect of fermented wheat extract on allergic

reaction
Administration Inhibitory rate | Inhibitory rate
method of Dosage . -
(%) (after one | (%) (after 24
fermented wheat | (/mouse)
hour) hour)
extract
Intracutaneous
administration | M9 81.0 102.1
Oral
administration | tOOM9 41.3 60.8
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[ Tabl e 18] Prevention effect of fernmented wheat
extract on MRSA infection Adm nistered
nmedi canment Survi val rateRi sk rate Saline0O/10 Fernented
wheat extract 9/10P<0.001 (0.004g) 60 Fernented wheat
extract (0.04g) 6/10 P<0.005 [Exanmple 17] [0092]
Therapeutic effect of fernmented wheat extract on
netastatic 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 male BALB/c m ce
[H:&arid S8 Mejeks of age) (10 per group), and after 12
days, the fernented wheat extract produced in Exanple
2 wa$00adin ni stered intracutaneously for 4 consecutive
days. Twenty days after transplanting the cells, an
Irdigagpsyn wase vaerifiormesf, fedtheo f ufrmvast ek twlised edesandact
fixed with formalin. The lung was observed by the
nakednegedandt @ rexanimrertiof inddes iwas peeyengd.on Eigect of

results are shown in Table 19. As is evident fromthe
thﬂﬂeﬁermented wheat extract, methicillin-resistant

Staphylococcus aureus (MRSA) infection model was introduced.
Cyclophosphamide (CY, 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 fromthe table,
the fermented wheat extract exhibited the infection prevention
effect on MRSA 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

9/10 P<0.001
(0.004pqg) /
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the fernmented wheat extract exhibited the therapeutic
effect on neth Alung netastatic cancer with a
statistically significant difference (t- test:

p<0. 001) conpared with the saline group (control).
[0093] [Table 19] 61 Therapeutic effect of fernented
wheat extract on Meth A lung netastatic cancer Nunber
of nodes Adm ni stered nedi cament (MeanSt andar dRi sk rate
devi ation) Saline6011 Fernented wheat extract

338P<0. 001 (40g/kg) Fernented wheat extract 196P<0. 001
(400g/ kg) [0094] F. Exanples relating to fernented

pean curd refuse extract || Exanplie 18] [ 0095]
Fepmeai@d giestt fesrtimtited bea(?/féjrd ref use e@i@cdogl)
(0L.04Qg)of water, 0. 2g of potassium (1) phasphate,” 1.

15¢

[Example 17]

[0092]
Therapeutic effect of fermented wheat extract on metastatic
cancer

Inorder toexamine 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 fromthe table,
the fermented wheat extract exhibited the therapeutic effect
onmethAlungmetastaticcancerwithastatisticallysignificant
difference (t- test: p<0.001l) compared with the saline group
(control).

[0093]

[Table 19]
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‘3

of sodium Il phosphate, 8g of common salt and 0.2g of

potassium chloride were added to a 2 liter conica

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

(1). (3) (2) was sterilized by autoclave. (4)

Preparati on of inoculum One colony of Pantoea

aggl onerans isolated fromwheat flour was added to 5n

of 2% bean curd refuse medi um previously prepared in

the same conposition, and fernmented at 37C overni ght

(15 hours) by gently 62 stirring to prepare the

i noculum for fernentation of the bean curd refuse.

(5) The total amount of (4) was added to (3) , and
THeatapenited edtf e3ZCottof e 4fchovti swhya gesttt yast iod Megdh @6)ung

The fernmented bean curd refuse solution of (5) was
mestsrtadtied dandweat i ng at 120C for 20 mnutes in the

aut ocl ave. This was centr|§]ﬁ§d ( bota 8800,
2,000rpm 10 mjnutes), and "t PREESNE was
AN igtedd AasHiIGame e nent Qe dea s tenpd rar| i rate
extract. (7) Measurenent ofdeivizdiowl ght: [0. 3ml was

" £ ! " LI o | 4 3 PR H 1
LT AT T T U LU a4 1. o1 prastre tuue previ Usty

Sadgirghed, and after freezingeotlyophilizatijon was

nnrf orhed by the | \/nnhl i Zler and caons
35 YO —aho

OO

FéMMdﬁﬂedMMhég&}@nlréﬁherefore, the dried weight of the

OZ[JW{%[ yed bean curd refuse &dfact of (6) vrs? - @l 9ng
p of the solution and 19.9q9 per total anount of

Fé%ﬂg%¥gd wheat extract

+ P<0.001
(400pg/kq) 19%6

[0094]
F. Examples relating tc fermented bean curd 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 ITI 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 colony of Pantoea
agglomerans isolated from wheat flour was added to 5ml of 2%
bean curd refuse medium previously prepared in the same

composition, and fermentedat 37°Covernight (15hours) bygently
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(8) The protein anmount was neasured in the sanple

diluted 10 tines by Bradford' s nethod using protein

quantification BSA as the standard protein. The

results are shown in Table 15. (9) Measurenent of

nucl eic acid content: Absorbance at 210 to 340nm of

the sanple diluted 100 tinmes was neasured. The

maxi mum cont ent was cal cul ated using a val ue obtai ned

by subtracting the absorbance at 320nm front he

absor bance at 260nm 63 0 and 50g per 10D of absorbance

as DNA. (10) Measurenent of sugar content: The sugar

content was measured by the phenol sulfate nethod
stisimihglucpsepasetitee isiovndaind faugas rméddd t MBASHE @Menbean

of limulus active substance content by |inulus assay:
cthod megfasg.enent, a Toxi-col or system supplied by

Sei kagaku Corporation was used, and Sei kagaku

Cor pébatlhentoel Emgaxtuged 4daswa hedstedndar(d) |, iand gdsrmented

active substance. The results are shown in Table 20.
ay J96) ToprT4Bl Bopgp LYNPEAERY SEAEEADNS i n fernent ed

bean curd refuse extract Conponents / Protei n112
Sk B3 7T NG SF =St F BN GUr b Fus SHLUTISTGF 18) 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
toa l.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 1lml of the solution and 19.9g per total amcunt 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 from the absorbance at 260nm
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Li nul us active substancelO [Exanple 19] [0097]
| mmunopot enti ati on action of fernented bean curd
refuse extract An acute nyel ogenic | eukem a cell |ine,
THP-1 (1 x 106/250 L, RPM 1640 nedi um cont ai ni ng 10%
fetal calf serun) used as 64 | human nmacrophages were
pl aced in a48-well plate, and previously precultured
for 30 m nutes. Subsequently, 250L of the medi um
(final volunme 500 L) was added so that the fina
concentration of each sanple was 100 to 10, 000
ng/ mL. The sanples were provided wth a group
cont ai ni ng polynyxin B (12.5g/nm.) (no group
areDrE0gignipey Ay vXiabd rdncataslNmg/ mL) . After
culturing for 4 hours, culture supernatants and the
cel |l $10pMeanltantredof Theaf Nforactritvi Thei sugde content was
supernat ant was neasured by a cytotoxicity test using
mgasgp@®ed The trhes dhenal esshialre imeTlabfi eus g Jhecose as the
macr ophages produced TNF even with the presence of
stFa1dARk i By the fernented bean curd refuse extract,

Do S BRESEES BRI 1y e T oPIORES
114 Ppopolysacchari de. Fron1thés, git.i__s %pvioystthat th?. q
AN PEd SBdahC EUTSRT oF T bxi? A e 1OF BYSISYH gupPiie

i; Vi ' : f I I ,
oSk EL R0k AR B P ok Bborason
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]

Immunopotentiationactionof fermentedbean curd refuse extract
An acute myelogenic leukemia cell line, THP-1 (1 x 10%/250

ML, RPMI1640 medium containing 10% fetal calf serum) used as
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[ Tabl e 21] TNF production from nmacrophages by
fermented bean curd refuse extract and inhibitory
ef fect of polynyxin B (TNF induction activity of
fermented bean curd refuse extract) TNF induction
activity of fernmented bean curd refuse extract 65 and
inhibitory effect of polynyxin B (TNF activity)
Fer ment edFer ment edLowlLow bean cur dbean
cur dnol ecul ar nol ecul ar Li mul usLi nul us
Sanpl er ef user ef usewei ght wei ght posi ti vepositive
concentratl i popol y-sli popol y-sgl ycol i pi dgl ycol i pid
-ionextractextractacchari deacchari dewi th thew t hout
hutnae riangy sbh ad ¢ b welhews Tadund ih ey tie I hewstBoWnd previously
t headdi ti on of addition of addition ofaddition
p refcad divtrieohf of addntnove of pAuwmmpedquerBpot,y ApRipyL B8f the medium
pol ynmyxi n Bpol ynmyxi n Bpol ynmyxi n Bpol ynmyxi n B 0000000
(fioeN. Do hunsG@.BP03.ws 20000. 884he00t @@ i5k1. Goncentration
1000011.111.100. 2814.425.3 N.D.: Not done [0099] G
ofBafhrasrerasi il t@lPePREMICH i cEnpoRdEl eaMtgrrprovided

ampl e 20 010 Production of fernmented rice
wiga&égg%ggggeéntagéing polymyxin B (12.5pg/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. Fromthis,
it is obvious that the fermented bean curd refuse extract has
abiological activity different from those of the lowmolecular
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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(1) 1. O of water,

1.  15g

of sodi

um | |

phosphat e,

0. 2g of potassium (1) phosphate,
8g of common salt and

0.2g of potassium chloride were added to a 2 liter
(2) Adried rice powder (20g) was added

coni cal

to (1)

flask.

(3) (2) was sterilized by autocl ave.

Preparati on of

the sane conposition
(15 hours) by gently stirring
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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, 1.15g

of sodium IT phosphate, 8g of common salt and 0.2g of potassium

chloride were added to a 2 liter conical flask.

(2)
(3)

(4)

(2)

A dried rice powder

Preparation of inoculum:

(20g)

was sterilized by autoclave.

was added to

(1

) .

One colony of Pantcea

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

66



[0101] I mmunopotentiation action of fermented rice
powder extract An acute nyel ogenic | eukem a cell I|ine,
THP-1 (1 x 106/250 L, RPM 1640 nedi um contai ning 10%
fetal calf serunm) used as human nmacrophages were
placed in a 48-well plate, and previously precultured
for 30 m nutes. Subsequently, 250L of the nedium 67 V
(final volune 500 L) was added so that the fina
concentration of each sanple was 1 to 10, 000 ng/ni.
The sanples were provided wth a group containing
pol ynyxin B (12.5g/nm.). After culturing for 4 hours,
culture supernatants and the cells were coll ected.
2%Thiecdplbwaet imeidt yim pr dshieousipep habp ané 8 inaha@easeicefpobytion,
a cytotoxicity test using L-929. The results are shown
anich feTabhée@d2at THeeQraveophabes (b otuces) TNFgened ywsthrring
the presence of polynyxin B by the fernented rice
topeveler rexheattochlnm Wiotrhthe herpeasendeoncit pbeymocd pokder.
t he macrophages coul d not produce TNF by the | ow
mol eédl dhevee gt aMoyesaPl S4e chry pdeedrromBt hiand fprmpgted
o%&%ou& thgé the fermented._rice powder extract has a
atyi bgit €4l 'AchPYFey PYi BRBELNt SEiemifiHose of the | ow

LT TE] Ahg S5 44 PORSLYSRSNA] 40, B80S wd ftklRactea
2GS OB OSSN YEPL RO DOUHET s v
cdUA IRy agkiNbty 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 1.7ug/mL.

[Example 21]

[0101]

Immunopotentiation action of fermented rice powder extract

An acute myelogenic leukemia cell line, THP-1 (1 x 10%/250
ML, RPMI1640 medium containing 10% fetal calf serum) used as

humanmacrophages were placed ina 48-well plate, andpreviously

precultured for 30 minutes. Subsequently, 250 pL of the medium
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of fernmented rice powder extract) Fernented

ri ceFermented riceLi nmul usLi nul us positive Sanpl epowder

extract powder extractpositive concentrationw th

t hewi t hout theglycolipid wthglycolipid

(ng/m)addition ofaddition ofthe addition ofw thout

t he pol ynyxi n Bpol ynyxi n Bpol ynyxi n Badditi on of

pol ynyxin B 00000 68 a 10000.1 100002.2 10000. 106.1

10000. 10. 6023. 9 100000. 52. 4029. 3 [0103] H. Exanples

relating to fernmented brown seaweed extract [Exanple

22] [0104] Production of fernented brown seaweed

nmekabu extract (1) 1. O. of water, 0. 2g of potassium
(fina lphosphatsm0 AL) Wy aabiesosh wmak! t phasphat eon8gndtation

common salt and 0.2g of potassium chloride were added
oft @a@h Zaptler wa® i tall Of, 0a@dkng (12D . A Thrd sdmpi esrweseapeedided

nmekabu (20g) was added to (1)
with a group containing polymyxin B

(12.5pg/mL) .  After
culturing 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
welght lipopolysaccharide and the limulus positive glycolipid.
[0102]

[Table 22]

TNFproduction frommacrophagesby fermented rice powder extract
and inhibitory effect of polymyxin B (TNF induction activity

of fermented rice powder extract)

Fermented rice | Fermented rice Limulus le.ul‘us
Sample powder extract | powder extract positive pOSltJ.'v?
concentration with the without the glycolipid with g.lycollpld
(ng/ml) addition of addition of |the addition of| Without the
polymyxin B polymyxin B polymyxin B addition of
polymyxin B
0 0 0 0
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(3) (2) was sterilized by autoclave. (4) Preparation
of inoculum One colony of Pantoea aggl onerans
isolated fromthe wheat flour was added to 5m of 2%
brown seaweed nekabu nedi um previously prepared in the
same conposition, and fernmented at 37C overnight (15
hours) by gently stirring to prepare the inoculumfor
the fermentation of the brown seaweed nekabu. (5) The
total amount of (4) was added to (3) , and fernented
69 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 T the

autocl avé,| This wasO¢entrifugedO(Kubota 8800, 2, 0.1
000r pmT 10 mmutes) —, Tand—the supernatants —were
collectéd |to nake a Oernented br@mn seaweed Onekabu 2.2
extract—(7)—Measturemgnt—of—HHrulys—active—substance
contentOby |inulus @sgsay: ForOnEdsurenent a 6.1
T Ao anl ~Au oevietr o . cLing h | ad Caolliamal -y r‘nr nar at i An

TUAT = CUT Ul DyDl 1l DUPIJI I CU Uy QCI r\agar\u \ W W) | |JLI atc 1T oIt

was usedp land Sei kagaku Corporatsgn Et-1 wase |used as23.9
A ot andard | e Aacrti vuyn ciihot anap The contlent nf

A DL ATTUTATT U T | fl Ul Oo aAC 1 \"AAYS SUDIOTC TATTY G, LILBLA Y2 CUTICTTC \V |

the LO0oODUS activeosBbhstance ip.the fernented|brown 29.3
seanweed—rmekabu—extract—was—measuredto-—be-132g/ 1l

[EXﬁEH#§3?3] [0105] I munopotentiation action of
fer d" brown seaweed nekabu extract

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, 1.15g
of sodium ITI 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 added 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°Covernight (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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An acute nyel ogenic |leukema cell line, THP-1 (1 x

106/ 250 L, RPM 1640 nmedium containing 10%fetal calf

serum) used as human macr ophages were placed in

a48-wel | plate, and previously precultured for 30

m nut es. 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/ mi.

The sanples were provided wth a group containing

pol ymyxin B (12.5g/nL). After 70 r culturing for 4

hours, culture supernatants and the cells were

coll ected. The TNF activity in the supernatants was
atTeasar €dr 0P aotykob@xigenty vt @%ti rudingg L- 929. The

results are shown in Table 23. The macrophages

pr odu6edT AdFE exeen wed Hotdven preeserss® medfalpolsyiystiimnBolfy (5)

the fermented brown seaweed nekabu extract, but with
washex praskead &vdfe ol kila 0BC fiore? Qménuphag@stlm@auaoclave

not produce TNF by the | ow nol ecul ar wei g

Th%spﬁﬁél 9%%%5\&%@ in?Qﬁﬁ B1§109,/ hopgrgwwb%@ltrw&te& heand

f er ment ed br own sea nekabu extract has a
Chs FFRGTRATAREE M EY t© P s RetifoeTdfe  heCv sRaveed
0 Iecyla; I ght Ilpopolysaccharlde and the |inulus

ol i pid. [0106] [Table 23] TNF production
omesgpientchy e Mg S TR
11ERHHEP%%%a@ﬁ096EeﬁQEQ&PQmQ£9wﬂé$f8ﬂfﬁédﬂBﬁl§§stem supplied
by Seikagaku Corporation was used, and Seikagaku 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 x 10%/250
ML, RPMI1640 medium containing 10% fetal calf serum) used as
human macrophages wereplaced ina 48-well plate, andpreviously
precultured for 30 minutes. Subsequently, 250 pL of the medium
(final volume 500 uL) 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
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Sanmpl eseaweed nekabuseaweed nekabupositivepositive
concentrationextract wth theextract w thoutglycolipid
wi t hgl ycolipid (ng/m)addition ofthe addition ofthe
addi ti on ofwi thout the pol ynyxin Bpol ymyxi n Bpol ynyxi n
Baddi ti on of pol ynyxin B 00000 10000.1 100002. 2
i nduction activity of fernented brown seaweed nekabu
extract) 71 S 10003.206.1 10002. 414.4013.9
1000018. 731. 8029. 3 [Industrial Applicability]
According to the present invention, it becones
possible to inexpensively produce the fernented plant
extract which is the safe i munopotentiator. The
cularuremedopl amiovest,r acl tuobtaipgrechd tarithd andayh€ ale 108 were
utilized in pharmaceuticals, pharmaceuticals for
caniamtles]. qlasi THF wys; iciosneni the dgoeishatdnine tasnakasured
foods, feedstuff, and bath agents for mamal s
by ﬁcFMHPh@thh’él?ist%%‘pélﬁlfﬂ%ékl-‘)ﬁ MonEsei ceswnl halage poown in
ani mal s, etc ), birds (specifically farned chicken,
5\6&6 BBr dsThefM@aroPhagsiei BFafuaff i & evespt i Hleghe pspsence

of(pgﬁghgkgglgﬁ) %%? %gkhggged brown seaweed mekabu extract,

[ 0107]

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 brown seaweed mekabu
extract has a biological activity different from those of the
low molecular weight lipopolysaccharide and the limulus
positive glycolipid.
[0106]

[Table 23]

TNE 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 Limulus Lolsmil;tliuse
Sample seaweed mekabu | seaweed mekabu positive If colivid
concentration |extract with the|extract without|glycolipid with wgit{‘lout ihe
(ng/ml) addition of the addition of|the addition of o
ol %xin B ol xin B ol xin B addition of
polymy polymy polymy polymyxin B
0 0 0 0
1 0 0 0 0.
10 0 0 0 2.
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fish, pet

fish,

etc.) and invertebrates.

[1] A nethod for fernmentation and culture
derived from an

characteri

edi bl e plant was fernented by
gram negati ve bacteriumwhich |ives

zed in that

a nmateri al

relati onship exclusively with a plant and
simul taneously said facultative anaerobic

gr am negat

ive

bacteriumis cul tured.

[2] The

72 CLAI M5

a facultative anaerobic
in a synbiotic

met hod

for fernmentation and culture according to claim 1

characterized in that said materi al

i s excl usi

vely

edi bl e,

1
accor di

g lto claim

3] The met ha

dd T Or T ernef

9 |or 2 chadaét

itatl on and (

erized in ?hat

ulture

6.1

starch i s
met hodO09or

ferment ed as
f er ment &t £ ¢

5 a car bon
on and cuftt &

R

ource. | 4j
e accordi ng

he
to any 13.9

of —ctais

facul @90

T—to 3 chars
e anaer bbi ¢

cterizedimn

gran}né@aﬁi

ttat——sair d

ve bacteri@n1is

29.3

bactttus—{ 51— Thenethod—for—fermentation—and-—cutture

I@@g@&@ﬁ@g @ alidiaMi 14 tqharacteri zed in that said
facul tative anaerobic bacillus belongs to the famly
Ent efobazrteri aceae. [6] The nethod for fernmentation
and culture according to claim 4 characterized in
t hatAsabadfaguld atievprapaet obheebaroh) us beebargSpbosible
t he genus Pantoea, Serratia or Enterobacter. [ 7 ] The
tonehbapdehoivédymemdidcortendecnentied ptant dxigdat ehdich is

4 characterized in that said facultative anaerobic
thigacsafg simmunopotentiator. The fermented plant extract

obtained in this way can be utilized in pharmaceuticals,

pharmaceuticals for animals, quasi drugs, 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
) and invertebrates.

fish, pet fish, etc.
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Y

73 i s Pantoea aggl onerans. [8] The nethod for

fermentation and culture according to any of clains 1

to 7 characterized in that said edible plant is a

food grain, seaweed or a bean, or a mxture thereof. [

9 ] The nethod for fernmentation and cul ture accordi ng

to claim 8 characterized in that a material derived

fromsaid food grain is wheat flour, rice powder,

wheat bran powder, rice bran or sake |lees. [10] The

met hod for fernentation and culture according to claim

8 characterized in that a material derived fromsaid

seaweed is brown seaweed powder, nekabu powder or

kel p powder. [11] The net¢wmiM®r fernentati on and

culture according to claim 8 characterized in that a
[1rat eRimdtlded | fed fammrsaitd dreamd sulaulbeanhewadterized in

refuse. [12] A fermented plant extract characterized
thar behagevbe hidrdl vy e et addbi erp farhemsattieomeangd by

culture according to any of claims 1 to 11. [13] _
a facyettdd Vsl appeerbisc e rpanBenathicabaetezéambyhbehngives
. obtained fromthe fernmented plant extract according to
INe| & AYMR2OT L 4T A F PSS %F%Hfs%‘kﬂ%cwlél%nﬁos@]ﬁrbﬁq and
sscharacterized in . thgt tqg f er ment ed Elgnt extract £

AECTPRSTY Y cPaith 1236P ERE T VFer ABAREGPpFant Falt Pagpt1ve
bR ARG, fy ol aim 13 Ts 74
[2] Themethod for fermentationandculture according toclaim
1 characterized in that said material is exclusively edible.
[3] Themethod for fermentationand culture accordingtoclaim
1 or 2 characterized in that starch is fermented as a carbon
source.
[4] The method for fermentation and culture according to any
of claims 1 to 3 characterizedinthat said facultative anaerobic
gram-negative bacterium is bacillus.
[5] Themethod for fermentation andculture according toclaim
4 characterized in that said facultative anaerobic bacillus
belongs to the family Enterobacteriaceae.
[6] Themethod for fermentationandculture according toclaim
4 characterized in that said facultative anaerobic bacillus
belongs to the genus Pantoea, Serratia or Enterobacter.
[7] Themethod for fermentationandculture according toclaim

4 characterized in that said facultative anaerobic bacillus
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Or contained. [15] The fernented plant extract
conmposi tion according to claim 14 characterized in
that said fernented plant extract conposition is a
pharmaceutical, a pharnmaceutical for aninmals, a quasi
drug, a cosnetic, a food, a functional food, a
feedstuff, or a bath agent. [16] The fernented plant
extract according to claim 12 characterized by
exhi bi ti ng physi cochemi cal properties which are an
ability of macrophage activation even with the
presence of polynyxin B. [17] The fernmented pl ant
extract according to claim12 or 16 characterized by

idampdmgpan dqasopedenti ation activity. 75

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

[9] Thenethodforfermentationandcultureaccordingtoclaim
8 characterized in that a material derived from said food grain
is wheat flour, rice powder, wheat bran powder, rice bran or
sake lees.

[10] Themethodforfermentationandcultureaccordingtoclaim
8 characterized in that a material derived from said seaweed
is brown seaweed powder, mekabu powder or kelp powder.

[11] Themethodforfermentationandcultureaccordingtoclaim
8 characterized in that a material derived from said bean is
a bean curd refuse.

[(12] A fermentedplant extract characterizedbybeing obtained
by the method for fermentation and culture according to any
of claims 1 to 11.

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

[14] A fermented plant extract composition characterized in
that the fermented plant extract according to claim 12 or the

fermented plant extract powder according to claim 13 1is
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contained.

[15] Thefermentedplantextractcompositionaccordingtoclaim
14 characterized in that said fermented plant extract
compositioniseapharmaceutical,eapharmaceutical.foranimals,
aquasidrug,acosmetic,afood,afunctionalfood,afeedstuff,
or a bath agent.

[16] The fermented plant extract according to claim 12
characterized by exhibiting physicochemical properties which
are an ability of macrophage activation even with the presence
of polymyxin B.

[17] The fermented plant extract according to claim 12 or 16

characterized by having an immunopotentiation activity.
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