DESCRI PTI ON  METHOD FOR FERMENTATI ON AND CULTI VATI ON
FERVENTED PLANT EXTRACT, FERMENTED PLANT EXTRACT
POADER, AND COVPOSI TI ON  CONTAI NI NG THE EXTRACT OF
FERMVENTED PLANT [ Technical Field] [0001] The present
invention relates to a nethod for fernmentati on and
cultivation for obtaining an i nmmunopotenti ator which
is safe when added in pharnmaceuti cal s,
pharmmaceuticals for animals, quasi drugs, cosnetics,
foods, functional foods, feedstuff, and bath agents
for manmmal s i ncl udi ng humans (specifically donestic
animals, pet animals, etc.), birds (specifically
farnmed chi cken, pet biPESCREFEIPN anphi bi an ani mal s,
reptiles, fish és ecifically aqua cultured fish, pet
METHGR, Fofc. RN ﬁ’*ﬁ@té@@at LTV et Pldd FERMENTED PLANT

forproduci nga fernented plant extract, a fernmented
EXTIRAE , e FERAEN 1Ednt B4 Rg EtAE A HORiR Bt PEDOrCUMEOS I IO0N

colPARPRE Do PR RECHREx RhabERERELELARE, “0nt ained 17 om

[541 Jfﬁﬁ?nﬁfgld | ant extract and a fernented plant
extract conposition containing the fernmented pl ant

extq@%hll[Background Art] [0002] It is an urgent
problemto establish disease prevention 1 and

t herrapeutd € et Rods (i Bel Mdi ng=4 REechiORoREeed ithtation
and cultivation for cbtaining an immunopotentiator which is
safe when added inpharmaceuticals, pharmaceuticals for animais,
guasi drugs, cosmetics, foods, functicnal 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 forproducinga fermentedplant extract,
a fermented plant extract containing the immunopotentiator
cbtained 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



technol ogy for the manmmal s i ncl udi ng hunman

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

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

, anphi bian animals, reptiles, fish (specifically

aqua cultured fish, pet fish, etc.) and

i nvertebrates. Furthernore, in order to achieve this,

the methods using no chem cals, wthout environnental

pol lution, wthout producing resistant bacteria and

wi t hout accunul ation in the human body are strongly

requi red. The present inventors have already found

for the above problens that the imunopotentiators _
andlerihethfawnm @l amttdioduchrasl whitley edtiegitionf msgntion

safely achi eve the di sease prevention and therapeutic
te@ffeeday ( Paterfthalovampal s1, inpiipatentuBsBunRea)fically

Also in order to achieve the above object, the , |,
donfydsent 2R hveht or ehavE 1buitd that ) 1t PisdsosgaE tigally

use | ow nol ecul ar .wej ght_ || popol ysaccharides obhtai ned
Ca TR PART68a BYgPGT ST ARSC nht CENIS L TUGRETGLP e TPt L 1es,

. hacteri umw.th, wheat (Non:patent..docunent 2).
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I mmunopot enti ator have attracted attention. 660031
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comonly used not only in food fields but also broad

in thelldsnarTbedyfersarentratogay hasubeed. Wided prasehtzied-drorors
t he production of
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 symbictic bacterium with wheat (Non-patent decument 2).
Meanwhile, recent studies have demonstrated that wvarious
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 commenly



al cohol s including wi nes, the production of soy sauces

and soybean pastes, the production of fernmented mlk

products such as cheeses, and the production of

phar maceuticals. The bacteria used for these

fermentations are many, and rice malt (fungus) yeast

and lactic acid bacteria are representative, but it

has been rarely reported to use gram negative

bacteria. |In general, the fernentation is a

phenonenon that organic matter is deconposed by an

action of the bacteria, and neans in the broad sense

that a useful substance is produced by the bacterija
usqdNorepaPahty docubeed B)eldRepridsentsf | hEgadf figdds. The

fermentation wusing the bacteria include w ne-nmaking.
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Wi N east_ adhering to the fruit skin of. grapes, and
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Zynononas nobilis have been known, but fernentation

(frEthidlr oy disd g ran 1edidle o iantbas & imtarld alepartdigiatgive,
the bacteria characterized by living in a synbiotic

but ekathomshirp rairkh vt hepo pt @ttt hage dheen-raget yvknemteria.
and the imunopotentiator has never attracted

In getentipriteasfarfienteni ed ipraghenomShioll tinpr ergathe matter
met hod for fernmentation and culture for the purpose of

is plestrsianpd ey iemmancporenti aherbaatehidverandtferiad n the

attention. ) ,
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 fermentaticn technology using wine yeast adhering to the
fruit skin of grapes, and its product 1s alcohel. In the
fermentation technology using the bacteria, as those using
gram-negative bacteria, methane fermentation using methane
bacteria, acetic fermentationusingaceticbacteriaandethanol
fermentation (tequila fermentaticn) from rootstocks of maguey
using Zymomonas mebilis have been known, but fermentation
cultureusinganedibleplant as amaterial andusing thebacteria
characterized by living in a symbiotic relaticnship with the

plant have been rarely known, and the immunopotentiator has



[ 0004] Meanwhil e, when the fernmentation is perforned
by the bacteria, generally there are nutrient
conditions which a fernentation substrate shoul d neet
for bacteria gromh. That 1is, the presence of
subst ances avail able as nutrients by the bacteriais
essential, i.e., nonosaccharides such as glucose and
fructose as carbon sources are sufficiently contained.
Therefore, fruits such as grapes contai ni ng abundant
fructose can be utilized as the fernentation
substrate w thout giving any processing. However, in
ot her cases, a pretreatnent such as heating and
neeny pie raceadhent ehvkon s bcfammatedprioguche Bactémere,
is required. For exanple, the foregoing Zynononas
therhtihedi Son bacrentahiosednfoculhareed@s ghe purpose of
fermentation. In this case, polysaccharides aobtained,
Pre¢ia R hE NESTS IR Fit O T hagussy whirERT RS EREE Wi &Pn -
plaﬁt 3r§ deconposed into fernmentable nonosaccharides
by Q80 g, and subsequently the nonosaccharides are

f t . the bacteripg t ield th I hol t
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acteriu e polysaccharides such as starch are not
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I't has been described that Pantoea aggl oraerans

ispgggg ARGOMROsE stidkehAnchanapatenblcdosuehtidhts by the
baiteria is essential, i.e., monosaccharides such as glucose
and fructose as carbon sources are sufficiently contained.
Therefore, fruits such as grapes containing abundant fructose
can be utilized as the fermentation substrate without giving
any processing. However, in other cases, a pretreatment such
as heating and enzyme treatment for the fermentation by the
bacteria is required. For example, the foregoing Zymomonas
mobilis is a bacterium used for the tequila fermentation. In
this case, polysaccharides obtained from the rocotstocks of the
maguey which is not edikble plant are decomposed into fermentable
monosaccharides by heating, and subsequently the
moncsaccharides are fermented by the bacteria to yield the
alcchel as the fermentation product. Therefore, when the

fermentation culture is performed using a typical bacterium,

the peclysaccharides such as starch are not suitable as the



W have denonstrated that an active conponent for
potentiating the immunity 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
(brown seaweed, kelp, hijiki (brown al ga) and | aver)
and beans (soybean and adzuki bean) (Non-patent
docunment 6) As this biological activity, it has been
found to have preventive effects on human and nouse
di seases (di abetes, hyperlipema, atopic dermatitis,
cancer) and can be effective for infection prevention
fenyferftathi ore ranghsicest and Foghieslears. (- Pdtteita dé@afetesgribed
Non- pat ent docunent 1) . However, to expect the above
thedf ffagrt agp eREladgeans exnpattdofonpeat Ftakeh (Nqn-Ratent
necessary to ingest the wheat flour in a |arge anount.
doqUEIIR] anwhi | e, Pan Lcea agglonerans is a bacterium
mhi?B biies in a synbiotic relationship with wheat,
and [P§%énsi dered to be useful in wheat cultivation
becguse_ t he bacterium,supplj 0 S
it Paad 1 CRE et TREn e BaF et ageandd: Griongpg, for

Qea . ' . |
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on m s of “pears and apples. |t has been

or dgmeastraisdr i (A OPEdhalydRind{Se85€es due tRateinGilso
can be prevented when this bacteriumdeposits, and

den@aed opent-neft vhel 42t Nge tdinpor@ct £EineM-aatained in food
environnentally friendly fungicide with no toxicity

gréiass beereadyaniced ( Nerewpsidnt (doounmedaed, Ikelms hijiki
(bggﬁﬂ]alga) and laver) and beans (scoybean and adzukli bean)
(Non-patent document 6). As this biolcgical activity, it has
been found to have preventiveeffects onhumanandmouse diseases
(diabetes, hyperlipemia, atopic dermatitis, cancer) and can
be effective for infection prevention c¢f fish, crustacea and
chickens (Patent document 1, Non-patent document 1} . However,
to expect the above effect by the agueocus 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).

Alsc, Pantoea agglomerans deposits not only on wheat but also



defined that synbiosis is "a phenonenon in which
xenogenei ¢ organisns live together. In this case, it
is comon to nean constantly keeping a behaviorally
or physiologically close relationship. Therefore, it
does not fall into this concept only to live in the
sane habitat. Synbiosis is classified and divided
into various categories depending on the life neaning
and essentiality of the symbiotic partner,
sustainability of the relationship and spatia
positioning of the synbiotic partner. Generally, the
synbiosis is broadly divided into three, mutualism

on commEsal § 1 arek parasd tigpd ©h- t He basi Hagin demenstrated

~ presence or absence of |ife benefit/disbenefit of the

in ymsret Feapardheris eagabAugat enftube Gaenbegyreyenpag when
been known that Pantoea aggl onerans i s separated froqy

thighdmcher By deRgPohs/ aﬁadaaﬁ‘f?}se@emoﬁ-fpélttéﬂtlZl“g chis
docunment 5) and al so separated_f r f ruits. .
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I's always present 1n plants and plays a role to give

corhenefd s kQepliaft §. bEAHSiokhsS 1k Virn@hiRde licgy ifegarnded ose
as "synbiosis" but not "parasitism. In addition, we
re hatvieon deinpnsMratred digt itthelcact hwe €ehpohend #iois concept
potentiate the imunity is contained in Pantoea
onlagglohkransy tAlesseameehdtavteat. Symbiosis is classified and
divided into various categories depending on the life meaning
and essentiality of the symbiotic partner, sustainability of
the relationship and spatial positioning of the symbiotic
partner. Generally, the symbiosis is brecadly 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 2). 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 hasbeenreported
that Pantoea agglomerans protects plants from fungi cor other

bacteria by producing antibiotics (Non-patent documents 12,

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




found that the | ow nol ecul ar wei ght |ipopol ysacchari de
obtained fromthis bacterium has preventive effects
on human and nouse di seases (di abetes, hyperlipen a,
atopic dermatitis, cancer) and is effective for
i nfection prevention of fish, crustacea and chickens
(Pat ent docunent 3, Non-patent docunent 2). [ 0 007 1
In such a circunstance, we have conceived the idea of
establishing a nmethod for producing a fernented pl ant
extract using Pantoea aggl onerans as a nethod for
produci ng a safe and i nexpensive inmmunopotentiator.
That is, we have focused on (1) culturing Pantoea
doaigutotrer/ans atTHeowfsost, ustnglsa medisdme resht Bhatnghantoea
maj or protein conponents included in a culture
2g&bPEFBRS dbF | ¥R YF oPF PanE s1AsPwel F S a3 gf heWei digrale Lo
_plant conponent_and (2) preparing naterial .
o1 EB et | o ContBL ARG  Pa boat Bogh i Griee Tont & Hegp rded
Ip the. plant or_ _a product by . .feryentatiop,..t:hereb
as d2§%WBb$ﬁ§Sph§Pﬁa@85t i &A% ,Syltﬁﬁsé[} rfactelﬁ}]t iacd; SR We have
ani mal s uasi_.dr : ti tian f
e fghnr Tradadlorr UG BEE Bgcnrm o by e che

im&l&?wgisﬂg Aﬁ%éé&%iﬁéﬂ%éda%%&%@i MahSe, PEE have

ani ma birds (specifically farmed chi cken,

fo@ﬁ&t@b&Q§m&@BﬁmdﬂecuEHHW%P@ﬁﬂ;QEE@%U§eab@Mdﬂﬂﬁéo$£§hned
(specifically aqua cultured” fish, pet fish, etc.) and

frobRvar tebyzattes i ddowakepretrbh s i deest f &6t s rranhutdzat ahHemouse
bacteria living in a synbiotic relationship wth a
dipbantscaii disteed | hylddliizesrtike pltapt ccdapoaentss, ecgneer)
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,



the material derived froman edible plant as a

fernmentation substrate. For exanple, wheat flour is a

conposite organic substance of starch and the |ike

present in wheat grains, but isolated from Pantoea

aggl onerans which is a synbiotic bacterium w th wheat

via the outer skin, and does not directly nmake

contact. Thus, it cannot be denonstrated by a

synbiotic relationship of the bacteria with wheat so

as to whet her Pantoea aggl onerans can fernent and be

cultured using wheat flour or not. In fact, it has

not been known and reported at all that Pantoea
furagglomer Ansdscaivassi AEkdstuiifieatd Phbhragatdrmnef selmpmmals

on the basis of publicly known facts, it _has been
ingextihagnenst ( %ﬁ@béhaaiwww éélﬁﬁ@tlSutPﬂ zaéllmalsr

wheat starch as the fernmentation  substrate.
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ment starc or exarrp e, r'wmnia wn to be

witdPlept anassifid ate st @igh 11 AdOWeKep1 ahf ddtSonents, «.g.,
fernentatlon when starch is fernmented, it is

he Mandech 1 Q1diti+dd e A @rwle&slqalagtpmdw #f 4 Mermentation
bacteria by adding the bacteria cultured in a |large

subsitite | N Fanotkhempedpt,i maleatediaum ‘and idorhass ineverrganic
been conceived that the culture itself
substance of starch and the like present in wheat grains, but
isolated from Pantoea agglomeranswhichisasymbicticbacterium
withwheat viatheouter skin, anddoesnct directlymakecontact.
Thus, it cannot be demonstrated by a symbiotic relationship
of the bacteria with wheat so as to whether Pantoea agglomerans
can ferment and be cultured using wheat £flour or not. In fact,
it hasnot been known 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, particulariyfoodgrains.




is performed using starch and fermentation is
performed in conjunction therewith. In the
conventional technology, it is regarded as the
objective fernentation to only effectively wutilize
the anyl ase activity of the bacteria, and it is not
schedul ed to grow the bacteria using starch as the
substrate. Meanwhile, in the Exanples of the present
invention, it is disclosed that a fernented 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 fromthe
Uswohiventhaorzdriechmotogyhdre thafundiel gr eserth Blarpiarch is
_is not only fermentation but also fernmentation and
highpy wresimibaoed. OoF 1 Hérigt He&agdizthd, 1% fhap derqmiknown that
bacteriumretains the function to deconpose starch,
ap?ﬁF@ﬂﬁﬁﬁ#%ﬁﬁt%W?ééﬁmynﬁééﬁlﬁﬁﬁaCQQE9%%%?éﬁF@eégﬁtarCh'
row usi ng _starch as the substrate. Upon the, culture
Fo G Lo R PaPsDS ATH g CAL T I Gt Ao BIE heL® Stazen.
bacteria, ,.the ampunt of. the hacteria added at
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. \YA | s a B . .
e S s et y e e S R e B e o

ad PRase dths SPbst Fakeqands t heogr-aMudht0f n b ther optimal
bacteriumis not achieved. In fact, it has been

medDs) deked: that neRBy ied henclkaeker tiBa€aMotuldtove itself
using starch as the only carbon source. [ 0 010 ]

is Howerermed futbegf et geshatnan femthecutlatturoe dan geerformed in
per f or med

conjunction therewith. In the conventional technology, it is

$ed, it
a

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 deoes not directly mean that

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



usi ng Pant oea Aggl oraerans in the nedi um cont ai ni ng

wheat flour as a major conponent to produce a

fermented plant extract (hereinafter, the fernented

pl ant extract obtained by fernentation and culture

usi ng Pant oea Aggl onerans in the nmedium contai ning

wheat flour as the major conponent is referred to as

a fernented wheat extract) abundantly containing an

i mmunopotentiator at |ow cost, as specific exanples,

pharmaceutical s, pharmaceuticals for animals, quasi

drugs, cosnetics, foods, functional foods, feedstuff,

and bath agents which are environnentally friendly,
culsafre and téfd eas ¢ vé 41070 aiinfiagtatonh pcevertii ohtheacteria,

humans and in the fields of aninmal industry and aqua
the @maye sHolhe bacasivd at gdgedppbvidedstane Opridsemulture
_invention has been conpleted by taking the oppqrtuniﬂy
is ¢naterel iasadilscoVBrEd that SPakidd a\%@@ OREFERS U et 1Y

usi ng wheat 10, flour as the substrate in . the above .
has. gRY eRE Satfol byt bke & iS\/%$§/lV&Bﬁd§cF?ﬂg“%J§° Sultieiently

de e%%g?rs;een%%%;s?%g %%%g e%l{llg t.fheer g‘%{%@%g g Jf %rhte %étc%%glum is not

I'nv I'on 1s a generrc term
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perforim ng ferméntation and culture, a liquid

ba GAPONN 0t 3 Red Y sokicdilihadsde sepak af | &0 i9dn tdiisrce.

culture solution, and™a |iquid conponent™ obtai ned by

gi virpgian extraction process to a solid conponent

obtai ned by the solid/liquid separation, and the

| i keowEhatr,i 5f thher § enaenietdoplaant cextuaetcan be performed
using Pantoea Agglomerans in the medium containing wheat flour
as a majocr component to produce a fermented plant extract
{hereinafter, the fermented plant extract obtained by
fermentationandcultureusing Pantoea Agglomeransinthemedium
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 focds, feedstuff, and bath agents
which are environmentally friendly, safe and effective for
infection prevention for humans and in the fields of animal
industry and aqua culture should be able to be provided. The

present invention has been completed by taking the opportunity

that it was discovered that Pantoea Agglomerans grew using wheat

10




i ncludes the culture solution itself obtained by the
method for fernentation and culture according to the
present 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
fernmented plant extract can be utilized by drying as
fermented plant extract powder or dissolving the
fermented plant extract powder at an opti onal
concentration in an appropriate solution, e.g.,
phosphate buffer solution including normal saline
solution. [Patent docunment 1] Japanese Unexam ned
fldrat est thappibhctd on iPubhe caitdon NoLt e3- 208486 Jr@reritvely
docunent 2] Japanese Unexam ned Patent Application
CoTRUH e iToh NoSXIM8- 17989D2- 11 [ Pat ent docunment 31 WO
00/ 57719 [ Patent docunent 4 ] Japanese Unexam ned
Pat éA 1 LAppl i cation Publication No. H6-78756 [Patent

d t_5 J U ' d Pat el licati
GoOUTEN & o RESTS, Shera ned ol ol ARp!Lcall on -on
inUn%%ggig%?§Z$%ﬁ$£agé%%éhgﬂg%gpiﬁ%&hﬁ%%{éqyuf%ﬁre sclution

Japanese “Unexan ned
. t i i i ' . HA- tent: -
lt%%%ﬁﬁ%ﬁ?fgg%%§§%%%§?§H%%%§§%b%gg§g§€§%¥§g%§%?%£§f?g#quld

coﬂﬁgﬂéﬁ%ﬂﬂﬁy%ﬂﬁ%d.H?E%?ﬁﬁZﬁliquid,separation of this culture
soclution, andaliguidcomponent obtainedbygivinganextraction
process to a solid component obtained by the solid/liquid
separation, and the like. That is, the fermented plant extract
includes the culture solution itself obtained by the method
for fermentationandcultureaccordingtothepresent invention,
and all extracts capable of being prepared using a whole or
a part of the culture sclution. Althcugh it is as a matter
of course, the fermentedplant extract canbeutilizedby drying
as fermented plant extract powder or dissolving the fermented
plant extract powder at an opticnal 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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[ Non- patent docunent 1] Inagawa, H et al., Biotherapy
5(4), p617-621, 1991 [ Non-patent docunent 2] Soma G
et al., "Tunor necrosis Factor: Mol ecular and
Cellular Biology and dinical Relevance" p203-220,
1993 [ Non- patent docunent 3] Yanada T. et al.
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Factor: Molecular and Cellular Biolegy and Clinical Relevance”
p203-220, 1993
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Jiten" 3rd ed., pl021, 1983

[Non-patent document 4] Gavini, F. et al., Int. J. Syst.
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Bacteriol., 1V4(9), p2785-2796, 1992 [ Non-patent
docunent 13] Kearns L. P. et al. , Appl. Environ.
M crobiol., 64(5), pl837-1844, 1998 [Di scl osure of
Invention] [Problemto be Sol ved by the Invention]
[00121 As al ready described, the imunopotentiators
are often contained in plants thensel ves and are
of ten conponents or products of the bacteria which
live in a synbiotic relationship wth the plants.
Therefore, to obtain a immunopotenti ator deri ved
fromnatural product which is safe when ingested, it
13 is useful to extract the component from edible
Bulpl.antdd (@er, sP94-9%.,, 199l us positive glycolipid,
Pat ent docunent 1) or efficiently culture the
batM@mrHﬁtﬁhtchx$¥M%§iVhNélé@@@ﬂthCf*1e$%@10§§ﬁ¢6r101
with the edlble | ant to acquire its conponent or
6 () od ks X Eg W mol ecul ar wei ght

| I h d d t . 2)
'poﬁgﬁﬁﬁgﬁf‘?n?{éﬁﬁwﬁpén?? hfng Ceaes b b e Srs 7+ Food
. | t | |
M exr?%{ferﬁrie ysﬁ@e%wge&fgd&j o L o xpent the
ggnz F—ég t&@@uT§££Q§tY%M@%%tTngetQQp T tdeS putsugaku

easy eep an 1 ngested anount of the

JleemenﬁQgteedm 7. 2ppF opfggte. Thus, its effect

cannot be expected. Futthernore, mhen t he

I MaRgRoLeRthat AocunferexXt 18¢t @ehrfdsonrt hetplant, aod Appl.
utilized as a food or a nedicament, high cost is

Midemiided awdt, i pparsin poaet i cabi | i ty.

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

[Non-patent document 12] Vanneste J. L. et al., J.
Bacteriol., 174(9), p2785-27%6, 1992

[Non—patentdocumentlB]KearnsL.P.etal.,Appl.Environ.
Microbiol., €4{5), pl837-1844, 1998
[Disclosure of Invention]

[Problem to be Sclved by the Invention]

[0012]

As already described, the immuncpotentiators are often
contained in plants themselves and are often ccmponents or
productscﬁfthebacteriawhichlivejjlasymbioticrelationship
with the plants. Therefore, to obtain a immunopotentiator

derived from natural product which is safe when ingested, it

i3



[00131 Meanwhil e, when focusing on the bacteria which
live in a synbiotic relationship with a plant,
Pant oea aggl onerans which is a synbiotic bacterium
wi th wheat contains a | ow nol ecul ar wei ght
| i popol ysaccharide effective for imunostinulation as
a conponent. However, up to now, to extract the |ow
nol ecul ar wei ght |ipopol ysaccharide, it has been
necessary to culture Pantoea aggl onerans using an
expensi ve nediumin which the major protein contained
in the nediumis derived froman animal, e.g, NZ
am ne, trypton or casam no acids. Therefore, it has
is beerfuld teh Bkiccalct tbei aexpensitef yoproviees aalanhs gy se
common i mMmunopot entiator. Sinultaneously, the
(e gbssi bimulyst RaE1taFRNGAY Iedrimridl, kst AncescdngRtad’ ©F
t hose derived fromBSE contam atgd animals could . .
e Hgtl Hu deriteld: U 0G4 Parh Srhe™ mes of 1YfiE Hbgygympioric
probl ens, the present jinventjo ai ms_at. pravidin
rela Hye ot "fjetikﬁe QS Hhd @t dre c—’\cnquvfihiechltSarﬁzc}gﬂﬁ;‘onent

. tentiat t ai . . . .
or 'JARNQROt Entt a QLrowCa el%%utq_%?'&%%Hg‘ﬁé%@n%ﬁlé%%ﬁﬁ%ldes

|C|entV?4L§ing S materials,

Paﬁé@ﬁ{ 88Eum8%ai )n.ed Y, ,@%ngpgﬁéﬂgﬂgﬁgrmcﬁfﬁent in the

ract powder’ obtal ne fromthe fermented plant
cd BXtd 3gknangds a frermntiedmph antt rexrbact in GeNPestEhONy large

containing the fernented plant extract powder. [Means
amd @t 29k VbR Hdes tR¥obh eftelGdlSipect the immunopotentiation
effect byeating, andit is generallynot easytokeepan ingested
amount of the immuncpotentiator appropriate., Thus, itseffect
cannot be expected. Furthermeore, when the immunopotentiator
isextracted fromtheplant andutilized asa foodoramedicament,
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 lipopeolysaccharide, 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.g.,

N7 amine, trypton or casamine acids. Therefore, it has been

14



The nethod for fernmentation and culture of the present
invention is characterized in that a material derived
froman edible plant is fernented by a facultative
anaerobic gramnegative bacteriumwhich lives in a
synmbiotic relationship exclusively with a plant and
simul taneously the facultative anaerobic
gram negative bacteriumis cultured. [00161 The
fernmentation and culture can be perforned in a sinple
process by fernenting starch as a carbon source by the
15 facul tati ve anaerobi c gram negative bacterium
[00171 It is desirable that the facultative anaerobic
di fgtiaminegabi vénbaptesiiumlys paculteti¥e anadrigily common
bacillus. [00181 It is desirable that the facultative
inranmaerciEre dFuit | us Sipelldrgeausthe thfi |gossibility that
Ent er obacteri aceae. [0019] It is desirable that t he
unkrapdd tha iveu hnaebebrachacsMcls aetsnys 98-t Ked géﬁ&@ BSE

Pant oea, Serratia or Enterobacter. L%% 02 01 By nmaking
COQUﬁ@#Q&ﬁﬁ@eﬁﬁ%%@%ma@wbb?c“%%c??lﬁ%n t oea

agglgn? is possible to nmake starch a carbon
soutdel? [00211 It is also desirable that the edible

p! a?n 1j,he ?ng%%dog %e above problems, the present invention
aims at providing a method for fermentation and culture inwhich
an immunopotentiator can be obtained inexpensively and
efficiently using safe materials, a fermented plant extract
obtainedbythenethod,fermentedplantextractpowderobtained
from the fermented plant extract and a fermented plant extract
compositicn 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 is fermented by a facultative anaerocbic
gram-negative bacteriumwhich lives ina symbiotic relationship
exclusively with a plant and simultanecusly 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

15



seaweed, bean or a mxture thereof. [ 0 02 21 It is
al so 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 lour contains gluten as a protein source,
it is possible to efficiently fernent and culture
even w thout using the material derived from an
animal. 16 [ 0 02 31 It is desirable that the materia
derived fromseaweed is brown seaweed powder,
"mekabu" (sporophyll of Undaria pinnatifida) powder
or kelp powder. [ O 02 41 Wien the material derived
faduldgm thieem dsadednicurseneregal 1vetPeBhEAI A%t he
protei n abundantly. Thus, it is possible to
ef fil8léntlly fernment and cul ture even w thout using the

material derived fromthe animal. 0.025.1 The
f er fént é¢ MQﬁﬁl¥§H¥%ctt%?tthgﬂgnvg%FP&géaive anaerobic

TG o o GH e Gl b or 0281 Fna” FeF neated sl ant™"

extr%%g Homder of the invention is characterized by
beiﬁg gtained fromthe fernented pl ant

It is desirable that the facultative anaercbic 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 Pantcea
agglomerans, it is possible to make starch a carbon source,

[0021]

It is also desirable that the edible plant is a foed grain,
seaweed, bean or a mixture therecof.

[0022]

Tt is also desirable that the material derived from the
food grain is wheat flour, rice powder, wheat bran powder, rice
branor sake lees. Inparticular, sincethewheat flour contains
glutenaseaproteinsource,jj:ispossibleTx)efficientlyferment
and culture even without using the material derived from an

animal.

16




extract. [ 0 02 7 1 The fernented plant extract
conposition of the invention is characterized in that
the fermented plant extract or the fernented plant
extract powder is conbined. [0028] The fernented

pl ant extract conpositions may be 17 pharnmaceutical s,
phar maceuticals for animals, quasi drugs, cosnetics,
foods, functional foods, f edstuff, or bath agents. |
0 02 91 It is desirable that the fernented pl ant
extract has the follow ng physicochem cal properties.
[ O 0301 The fernented plant extract exhibits an
ability of macrophage activation even with the
pres@npee) of polynyxin B. The fernented plant extract
has the imunopotentiation effect. [Effect of the

| nvéht LondefDodalle Feroridihgatenivl seadsmd ifmrahesicayeed
since the culture is perfornmed in the nmedium

is JoRREn nBRGVREIc RRIGIETM  QBRKGEHf r GROTGP M haPf fhgegia

_is no contamnation with inpurities derived from
plQﬂﬁqﬁﬂlQQﬁnﬂﬂﬂﬁk%.Oﬁ¥£§£§c#%%d?ﬁere is no possibility

of har nf ul substances such as those deri ved
froﬁﬁégg$n contam nates, and it is possible to provide

a h%ﬁ@hytﬁé¢ﬁ3€¥¥1a1 derived from bean is bean curd refuse,
it contains the protein abundantly. Thus, it is possible to
efficiently ferment and culture even without using thematerial
derived from the animal.

[0025]

The fermented plant extract of the inventiocn 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

17



i nexpensi ve nethod for producing fernented pl ant

extract capable of addressing various intended uses

and safely and inexpensively provide fernented plant

extract or fermented plant extract powder containing

t he i mmunopot enti at or. Furthernore, it is possible

to provide the culture solution, the

i mrunopotentiator and the extract and the extract

powder, 18 and further pharmaceuti cal s,

pharmaceuticals for animals, quasi drugs, cosnetics,

foods, functional foods, feedstuff, and bath agents

contai ning the extract or the extract powder. [00321
phdrmaras: tnewelrs baene conceiveda hndfrhepaing lae taesi drugs,

easily presuned fromfindings of the conventiona
codrermierd af pods, tievhriol oyl Clhadsy heee@s rehf atdtoRr2Bagaents.

culture can be perforned by a sinple process that the

mat €PP8Plderived froman edible plant is exclusively

fermented by the facultative anaer obi ramneqat., v
bach Er1 ST 1S G068 hia S5 ch e Pty FOLEALD heS the
ith a plant, and sinultaneously.the facultative
fo]gr%fb%i%hysglr%%d‘h%r&bﬁvepﬁ%%‘?re‘}/il%%fis cultured. [ 00 3
31 '50%6” be used whether TNF is produced from
nac#op ages or not (TNF induction activity) as an

i ndipgat of, LAt & CRALALN oSuURst@Negnerhihi ts thBility of

i mmunopotentiation effect. Furthernore, the
mad FEBNOROteRti B o efdactyieanthe guapkhtieds dyljrexin 3.

anount ~ of produced TNF. Thus, TNF production fromthe
The fermented plant extract has the immunopotentiation effect.
[Effect of the Invention]

[0031]

According to the present invention, since the culture
isperformedjjlthemediumcontainingru)componentderivedfrom
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,

18



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

Pant oea aggl onerans. The TNF production fromthe

macr ophages was stopped by treating with polynyxin

Bin both the linulus positive plant glycolipid derived

19 fromwheat flour and | ow nol ecul ar wei ght 1 ipopo

| ys accha ride derived from Pantoea aggl oner ans.

However, it was shown in many Exanples that even when

the fermented plant extract of the present invention

was treated with polynyxin B, TNF was produced fraom
and heumdce ophagesacEhits cieddic tlesrmargui ieals ef penradmals,

pl ant extract obtained by the fernmentati on and cuk}ure
quatds A S, MAKFEIFStiart A effte@t i faadfel feedstult,

different from the i mmunopotentiation effects due to;
and hat8oABeRERt LB RENT PN HEAY ORhF LR Fast HeeX THE

material and the bacteria itself used for the

fer hBREAET on. [Brief Description of Drawi ngs] [00341

FI 1 is a view show ng. i.nhibi fect.s, of i ;

her pEs™*858u¥F ¥ é%ﬂbfogéﬁggﬁff&gﬁﬁpggﬁi%5 %gfiééﬁﬂﬁiifly

wheat ; extract .. e r i M8 mentation
prﬁ%&%&wi g%f%[ BlﬁggﬁaéuP?ngéeeﬁ%%g?%%ﬂ?%&%% t%ﬁ?

co PRSI AN LNy 0 b el ey
py Al @nple process that the material derived from an edible
plant is exclusively fermented by the facultative anaerobic
gram—negativebacteriumwhichlivesjj1asymbioticrelationship
with a plant and simultaneously the facultative anaerobic
gram-negative bacterium is cultured.

[0033]

It can be used whether TNF is produced from macrophages
or not {(TNF inducticn activity) as an indicator that a certain
substance exhibits the immunopotentiation effect.
Furthermore, the immunopotentiation effect can be guantified
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 TNFE
production from the macrophages was stopped by treating with

polymyxinBinboththelimuluspositiveplantglycolipidderived

i9




extract using Pantoea aggl onerans In the present

i nvention, we have found for the first tine that

Pant oea aggl onerans can grow directly using starch as

a carbon source, and have invented a nethod for

I nexpensi vely 20 producing fernented wheat extract

abundant|ly contai ning the inmmunopotentiator as a

fermented product and a cul tured product using

Pant oea aggl onmerans. This can provide environnental ly

friendly, and safe quasi-drugs, cosnetics, foods,

functional foods and feedstuff effective for

i nfection prevention for humans and in the fields of
fraanivielati ddositr gndntoaqual @uhlar eveidhtp 10popp lysaccharide

I sol ati on of Pantoea aggl onerans \Wen wheat flour is
de sispbnitiedh | Peneter 20wl oherauper AEEAHer i s etV 10

L broth agar nedi um and cultured col oni es of
marhadiErinl et aYen hEsE! ¢ BEeR s ﬁb]rﬁrétr st of

identified by st andard nethods(i For. ex Qg NE was
thenawerfge%em Cmdbae%tﬁ%%afa% RSt AR ved

| t b | ect t
T I R L B
! ' ure
co SRR LTS 2001148, 900, ciL g, b M
haggﬂ%onerang%%eﬁ%&at éﬂgfkecfﬁﬁhfﬁéﬁﬁgﬁéh aRtr@eaent from

i s ava| able fromthe Institute of

thé’hﬁh&% e Chem sal - Reseas Chiue B oflgs atlsoGent €rof the
( Non- patent docunent 4) . In the follow ng

plﬂ%ﬁrtls@tyf%hl(ﬂ@h@%rﬁ@ge the e tvat el Bydweigbhctpressitself
ot herw se

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

20



specified. [ 0 037 1 2: Evaluation of

i mmunopotentiation activity 21 In the present

enbodi nents, as the indicator of the

I mmunopotenti ation effect which the fernented wheat

extract exhibits, the ability of macrophage

activation was evaluated by TNF production fromthe

macrophages. [ 0 0 3 81 3: Low nol ecul ar wei ght

| i popol ysacchari de derived from Pantoea  aggl onerans

As one of the active conponents immunopotentiated by

the fernentation and cul ture using Pantoea

aggl onerans, it is anticipated to contain low ,
pravlecu die wsgird Whedpd¥tsschatdetpartery &g Faighmng the
~ Pantoea aggl onerans. The | ow nol ecul ar meight
iy et SisRER HaF Paes [eRRea tRemird Yy 2hrgher T teapdRF oduct

and superior biol ogical ac Lvitz t han_hi gh rmle(:ulalrtall
us R iR 1o ADCHGBETFERcChAPF GeS L YR BRIy v cormet tally

ccL4REpe! Voganar! deel  commenl v ysgtl | TRUSecLfe SADIENona)

I popol ysacchari de wa

foo gsg%gdfe% %%u?ﬁlgg?EéEi@@ig E H.&%%gh¥§@§§$%¥éd#§?n for

f e descri arl I'n Pat ent cune

huﬁ?ﬁ?%ﬂ&i%%agﬂéefigiéégﬁf%.i&%ﬁﬂgﬂﬁﬁgtrﬁh§ﬁﬁ £ftd adtlture.
ut the

present 1 nvention does not nean that the
pl anfgoisgjlimted to wheat and that the
I mmunopot enti at or islimted to | ow nol ecul ar wei ght
1: 11 popot ysaceharkdesea 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 cclonies 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
isavailable fromthe instituteof Physical andChemical Reseazrch,
Bioresource Center {Non-patent document 4). In the following
description, percentage is a value by weight unless otherwise
specified.

[0037]

2: Evaluation of immunopotentiation activity
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[ 0 03 91 Pant oea aggl onmerans can be cultured using a
publicly known 22 nethod (patent docunent 2,
Non- pat ent docunent 8), but nmmjor conponents of
proteins contained in the culture nmediumare derived
fromthe animals, and the nedium cost is high.
Furt hernore, when the functional food and functiona
feedstuff are given to the animal, or used
per cut aneously, contamination wth inpurities derived
fromthe animals typified by BSEis problematic in
terns of food safety, and additionally, the
production cost becones high and the nethod is poor .in
pr adhi ¢aisi IptgsemhusTbadineresul @softhm ERgeFafoe of the
study for _obtaining a safe and i nexpensive natura
imgrreE et HalA e et £ @miHbpet diits aﬁ%lg??r&cﬁtif leqtgxtract
present inventaqrs have congheted t he nEthod f or luated
exih e dti%APand “duPEUPRSHEPRGIPant be B2 T Aggl trerars
for obtaining the ferpented wheat extract as shown in
byt?ﬁ§1é%5ﬁﬁT%Egoﬁhgr%%jgﬁec%ﬁﬁsﬁgﬁ?ggF'the prot ein
con%%ig%g in the culture nmedi umwas conventionally
derivg romani mals, but the present invention nade
. thi ' | : I 1t be rRpoadusttoca
3.%E?zFﬂgﬁngsﬁ%ﬁ%g%%%gﬁ%ﬁm?ﬂéégfg%%ﬁﬁggt%%f as casein
agdeshyegdnkrom cow milk with a digestive enzyne is added
o the culture solution. In this case, the prine cost
per alsi $8& ook hehgcrede urtnsorehoid iRGinyeo,: coiti sitfedt hiysthe
can be replaced wth wheat flour, the prinme cost
fe heeor®si apodhdlG@yemreFarsiridhePput pese aghy livmgirlayis, 1t 1is
concentrating and synergistically fusin ,
anticipated to contain low molecular weight

lipopeclysaccharides derived from Pantoea agglomerans. The low
molecular weight lipopclysaccharides have remarkably higher
safety and superior biclogical activity than high molecular
welight 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 immuncpotentiator
is limited to low molecular weight lipopolysaccharides.
[0039]

Pantoea agglomerans canbe culturedusing apublicly known
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the i munopotentiation activity derived fromboth the
pl ant 23 and the bacteria living in a synbiotic
relationship therewith, fernmentation has never been
performed. [ 00 4 01 Contents of the invention will be
descri bed bel ow as Exanples, but the present
invention is not limted to Pantoea aggl onerans as
the bacteria, the wheat as an edible plant or wheat
flour as the material described in the present
Exanpl es. The present invention can al so be applied
to a material obtained by a typical process from
ot her edi ble plants containing the |nnunopotent|ator
me @Ehuhdgrtdent eogumebrrodn Beawpedentoddcgranhss), but major

(contai ning wheat flour, rice powder, wheat bran
COTOWRRSYS S rd e QRN Br CaAkalNeds IRhiaR CY ARt Sl are
derived from food grains) seaweed (containin

deslgra@ed rpBndeie ABREBY Spovitle? &1 kel l‘ﬁrﬁw‘fé’r'sr\m%hc}\%gh'
oL erlyed Lo seaueels) | ang bERTS oo
E““%H&Vé§3%$§9%%%92§%§a|ne egd&gﬁé%ggﬁ an%fgt ﬁ¥éﬂfﬁ%tion
wi P af gp%ga% %w@ £ 0,4 etgent Al on %ﬂl&uéa w BSE is

usin onerans i's wdely Known that

réﬂﬁgﬁ5¥g%51@a§é§ﬁéaofefgod hacteri ahel oR@iindg dra tihe the
genus Serratia or Enterobacter l'ive in a synmbiotic

prd@ﬂéﬂi@@sabﬁtmﬂE@coﬁ@§3¢u@ﬁﬁn§ﬁd(Hbﬂfpﬁéehbddaﬁunpnbr in
As a matter of course, the bacteria used for the

pré&ﬁi&ﬁﬁf&i@@ | miuwde dfsaeulrbatilveofanaesobicsive study for
gram negative bacteria which live in a synbiotic
obtaining a safe and inexpensive natural product having the
immunopotentiation action, the present inventors have
completed the method for fermentation and culture using Pantoea
agglomerans for obtaining the fermented wheat extract as shown
in the Examples. The major component of the protein contained
in the culture medium was conventionally derived from animals,
but the present invention made this one derived from plants.
Typically, the product obtained by decomposing the protein such
as casein derived from cowmilk with a digestive enzyme is added
to the culture solution. Inthis case, the prime cost per liter
of the medium is about 250 yen, but if this can be replaced
with wheat flour, the prime cost becomes about 16 yen. For

thepurposeofkﬁghlyconcentratingandsyﬂergisticallyfusing

the immunopotentiation activity derived from both the plant

23



24 relationship with these plants. [00411 I1: Sunmary
of inportant points in the present invention (1) The
fernmented wheat extract itself as the substance
havi ng the i mmunopotentiation action produced by f us
ion of wheat, Pantoea aggl onerans which is the
synbiotic bacteriumtherewith and the fernented
products by a conbination thereof is novel, but the
present invention is not limted thereto. (2) It is
new to produce the fernented plant extract using
Pant : oea aggl onerans which is the gram negative
bacterium but the present invention is not limted .
and hbpdtactgron 04 vArg na sgpbéptic ReldotordripiddudHg b
fermented wheat extract (1) Pantoea agglonerans is
fenmed) e telePd ritag WIRER L fPoRr By TPRBSdt andard net hod
(Non-patent docunent 1) Once being isolated and
ideﬁPBﬁpéd, this bacteriumcan be stored in 50%

0L VEHRLgr (2L 005 (PSR 0, POBL B LIDL BhogHNaLP
oI R0p 0050, 0 A PLASS WLl OB oo
eof LR I MERRLALI) Tyl o6 ¥iederio plane o
whedx flour as the material described in the present Examples.
The present invention canalso be applied to amaterial cbtained
by a typical process from other edible plants containing the
immunopotentiator abundantly, e.g., brown seaweed, focd grains
{containing wheat flour, rice powder, wheat bran powder, rice
bran or sake lees which is amaterial derived from food grains),
seaweed (containingbrown 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-knownthatproteinsandsugarsarecontained
in these plants. These plants can be applied to fermentation
and culture using Pantoea agglomerans. It 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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(4) A solution of 0.2 to 3nol magnesiumchloride is
prepared. (5) A solution of 0. 2 to 3nol cal ci um
chloride is prepared. (6) Solutions of (2) to (5) are
sterilized by autoclave, etc., in some cases. (7) The
solutions of (2) to (5) are mxed in appropriate
anounts, and water is added to nake a suspensi on
containing 0.1 to 5% wheat flour. In sone cases, pH
is neutralized by adding an al kaline solution or an
acidic solution. (8) In sonme cases, wheat starch nmay
be partially digested by adding 10 to 50, 000 units
of anylase per liter of the medium into (7) and
relaxcubath iy @t tiothes800Gafivs. 1 to 24 hours. (9)
Pant oea aggl onerans isolated in (1) is added to (7)
or (8P41(010) (9) is fernented at 1 to 400C. In somne

cases, the fernentation vessel be | eft standlng
1 orSgheken. Of AR RNy ePYINEE| R h éenﬁ§e88“ erf'FREd ™

h 1 10 ted f
Pourte )t SoanE® HRRR: SN TR * T aR npr tar cudagsance
nat 5y R S S BB B B SR peuncar,
Pazggé%\?]n%gtgtl%%er%rr@vr«]}tl?&ﬁq_% Qfle(sjyjrr}b t&l@ﬂ%&@%kiﬁmt{}?eﬂiluth

our suspenst on or "I norgani C salts may be

and %Qfe%%egk%h,EPSdBEEgEQ§E§'d@%ﬂfﬁéﬂ?ﬁﬂ Ratedorand movel,
sol I d conponent
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]

TIl: 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%
glycercl.

(2 0.05 to 5% salt, 0.005 to Ilmol 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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is collected as a precipitate by centrifugation (1,000

to 5, OOOrpm 10 to 60 mnutes) . The precipitate may

be directly used as a fernmented wheat flour product

for the feedstuff or as the raw material for mxing

with the feedstuff. (14) Tn the case of producing the

fermented wheat extract, (13) is suspended in water

or salt buffer, which is then heated at 80 to 1400C

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

renoved by centrifuging or filtrating this. The water

or the buffer may be added again to the renoved

precipitate to repeat heating extraction severa

ti neg) (ElYoTheider méntle@ wieatmekt naghepionucédonide is

(14) can be further sinply purified depending on
prepaesdled uses. That is, when the salt such as sodi um

chloride at a f inal concentration of 0. 05 to Inol/L

is dddekispouthendt Pagtt oImel £y éwrrgﬁb%%%%tlﬁpretwefed

sol vent such as ethanaol at one to t

anodd Setuthenaxtd& te hadéde ﬁtﬁnrégﬂﬁlege 23 ad%fc?ﬁ]sa"e'

This may be collected by centrifugation. This
et%rec}%l Ate "aySbBe further washed with a sol vent such

o5 L IS L S0 BOERC o P g Lo
amé&ﬁ{@ptggd ngﬁ%r BXULa%da 2o [ %@pen%]contalnlng

0.1 to 5% wheat flour. In some cases, pH is neutralized by
adding an alkaline solution or an acidic solution.

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

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

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

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

(12) The alkaline solution may be ocptionally added during
the fermentation of (ll1) to neutralize the pH, or wheat flour

suspension or inorganic salts may be added.
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Growt h study of Pantoea aggl onerans in wheat fl our
medi um I n order to confirm whet her Pantoea aggl oner ans
which is the indigenous synbiotic bacteriumwth
wheat can grow using the wheat flour as the carbon
source, the growth of Pantoea agglonerans in a wheat
flour solid nediumwas exam ned. (1) M agar nedi um
cont ai ni ng 0.5% wheat flour as the carbon source was
made. (2) One col ony of Pantoea aggl onerans was pi cked
up from the LB agar nmedium and suspended in Im of
PBS. This was sequentially diluted 10 tinmes to 10, 000
times, and 0.1m of each aliquot was seeded_on the M
agaﬂlﬁéﬂﬂuhfgrm@nyategy:ugw%ﬁmé@@¥%¢cﬁ@da%sgiléQHmPQ?ent
days, appearance of calonies was observed,

lSr%@&J@ct%%oaﬁ 300 FES gHI TET Sneh & C%%EEF@BathOE BévPPO to

di sh h of, the, dil
5, G ibon Tob8dBa M IO i 53 MPERAG EONF TAbA T REESS LY

usehAson SoURee  CreRrgre ot POt e e ot b e e T o
o et gl g8, ot s
of tha, Sﬂfp%ﬁ@%a?srg omcﬁgﬂﬁ%é enthe dndtddwhagarex-ract,

nedlun1 and cultured at 37' C overnight.
(13) is suspended in water or salt buffer, which is then heated
at 80 to 140°C for 10 minutes tec 6 hours. The scolid 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 sodiumchloride at a final concentratlion
of 0.05tc Imol/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 cccurs. This may be
collected by centrifugation. This precipitate may be further
washed with a solvent such as ethancl. When this is dried,
powder can be made.

[0043]

A. Examples relating to method for producing fermented wheat

exXtract
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(2) A yellow colony was isolated, 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 left standing at 37' C to nake an i ndependent

col ony of Pantoea agglonerans. (3) Ina 2 liter flask,

64g of sodium (11) phosphate heptahydrate, 15g of

pot assi um (1) phosphate, 2.5g of sodium chloride, and

59 of ammoni um chl oride were added and purified water

was added to nmake a total volune one liter (inorganic
[Exgmleri Xled solution) . The purified water was added to

13.18 of magnesi um chl ori de di hydrate to make the

t ot 4P%38lume 100n  (mmgnesi um chl ori de sol uti on)
purified water was ad ci um

Th ed toll.lg of c i di
SrQATLrT Y O Frake THES 1 BY4T CYBFGE 1DORTS=C( BAPEF ulipciium
Chlg%g%%eggg %L%n ;Fglh%'%%%fg!gdﬁ%%ég 5;&%%%9§%QQQ%%ch

i nt puriti water) e ‘above

o A0 g
thelg_ﬁjh%g\ieaflcmlo‘*gs (2AY)cdMNsshidudoure M IR 0§ Pantoea

was added to a 1L conical flask and purified

agyBd s res 2ededyZ9at or ke tbeifohakivel wee 6Q8ntned.
After simlarly autoclaving this, 3ng of a-anyl ase

( SI G, MBaegigllrusmedenzy m@nactindirigy 0af5% 16xitt 13000 as the

units per ng of the protein) was added , and heated
carbrora satere badd retd€5 C for 12 hours (sol ution of

wheat fl our

(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.lml of
each aliquot was seeded on the M9 agar medium of (1).

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

[0045]

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

[Example 2]

[0046]

Producticon of fermented wheat extract
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treated with anylase). (5) The prepared sol utions and
the like in amounts shown in Table | were placed in a
3L sterilized Sakaguchi Flask to nake a wheat fl our
medium [ 0 0 4 7 [Table 1] Material sDose | norganic
salt m xed sol uti on200m Purified water550m Sol ution
of wheat flour treated 200m w th anyl ase Magnesi um
chloride solution2.OM Cal ciumchloride solutionO. 1n
(6) Preparation of inoculum One colony of Pantoea
aggl onerans isolated fromthe wheat flour in (2) was
added to 10m of the wheat flour nedi um of (5)
previously prepared in the same conposition,

f er nidnt Bdsbylgeddarst i(prilngrat 2agved tolersdi %fﬂh@fii fpour
15 hours) to prepare the inoculumfor wheat 30 flour

toruirard ibrinl P The £eparnakslhtWaf 3EISndL &8ed BB

and fermen or 20 to,30 hours with
agéfi???h@m'p?PgECPEEUFEPnﬁﬁtég Es%?%??bﬂhﬁas nmeasur ed
and ted to addlng a .
Sterl 5 oFo%ﬁéys6fu |6ﬁo éat f 85Ferlwm was

idéﬁ@?&fgd by the standard methods, Pantoea agglomerans was
isclated, 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 Pantcea 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 solutiocn). The purified water was added tc 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 soclution). 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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with anyl ase and 37.5nl of the inorganic salt m xed
solution were added thereto, and simlarly fernented
for 20 to 30 hours. The same nani pul ati on was
repeated to fernment for a total of 65 to 80 hours.
(8) The fernmented wheat flour solution was centrifuged
(Hi tachi, high speed cooling centrifuge, SCR-20B,
5,000rpm 20 minutes, 4C), and the precipitate was
collected. (9) Phosphate buffer was added to the
precipitate of (8), which was then suspended to nake
the total volunme 100m, each 33m of aliquot was
transferred to a 50nl centrlfuge t ube, and

to hesite elta dotted. e lamsoiblilng - wek Brebas i bar3p antpateaying
After termnation of heating, the solution was cool ed

thig, r o of ctparat ase, %ﬁ‘éiwéen@@‘ﬁhb‘é%lr (@%%ﬁlacﬁ%@hty of
speed cooling centrifu SCR- 20B, 10, 00Qrp

1509 it égoozmtsRﬁtremgtq%theeﬁﬁ%%@wa&nad@% sfldtfh%ated

, supernat nt with y | ow col or . was col |l ecte

0 dndtife Peusb P tog S o 4 SR TELdpOHRe LeBapgni st Hour

+ %orlde ol uti on §8 9nﬂ 5nol ) was added to 80mlL of

r?% &FRafB¥ESPR’ (9) . When 178nL of ethanol was 31
adde )t r e
st angsl ngﬁi%ﬁépe?%ée%r&(%%o&g %n\%?ﬁ%gﬁﬂ{e gn%dglfnﬁgﬁtg ghoun

inSPIYEL ON RS gqea@gd finged 3£HEE§EE[ULz@lﬂggaﬁQ&ﬁg}ﬁoPLéQE to
centrifuge, 10, 000r pm 20 m nutes, 400

maiTBea pieEkpi tab8rWas4iaRt ai ned by removing the
supernatant. After 10m of 70% cool ed ethanol was
addgada4 t he precipitate, which was then suspended,

[Table 1]

Materials Dose

Inorganic salt mixed soluticn|200ml

Purified water 550ml

Solution of wheat flour treated

with amylase 200ml

Magnesium chloride soluticn 2.0ml

Calcium chleoride sclution 0.1ml

(6) Preparation of inoculum: One colony of Pantoea
agglomerans isclated 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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the solution was centrifuged (Hitachi, high speed
cooling centrifuge, SCR-20B, 10, OOOrpm 20 m nutes,
200C) , and the precipitate was washed. The
precipitate was dried by air and dissolved in
distilled water to yield IIml of the fernmented wheat
extract. (11) Measurenent of dried weight: 0.3nm was
transferred to a 1. 5m plastic tube previously
wei ghed, and after freezing, |yophiiization was
performed by a lyophilizer, and consequently the
wei ght was 45ng. Therefore, the dried weight of the
fermented wheat extract in (10) was 24 .8ng per |m of
flene Sekuensatiand 273ng per total amount of Ilm. (12)
The fernmented wheat extract was produced 8 tine

i ndepndBAtISE By 2RBNE e (RbtifcdeddRE thed pr @tﬂé%sﬁermented
toi h | d by B d'
ot oG oo A prit BPR= SqUanit T+ Lht | . B af £hg fermenced
t andar d tein. As t ' , L .
oL RIBRL B b 0en Sy SRR oYM 2013, g o
waé%r?ndsﬁgggfgiffﬂ%%ﬁgj6$%P@JXéf&ﬁb@ﬁkﬂﬁwﬂg %QEu%ztreated
ocunen wer e used. hé neasurenent results are

wi%ﬂogﬁyigsetﬁgﬁeB?:&ﬂfcﬁ?Qhﬁ§i%oE%a%i%ngait AipupeLhealion

value for t fermented wheat extract was represented

wedd Jdiee £ QRESRE ohYa il siREN A PEetRenveHUY r 0btad Bedhbyrs.
drying the fermented wheat extract obtained in the

Thabex@e () i pl 13} i Measas ermidaodd S de renitefior Fheotal of
sugar content was neasured by a phenol sulf ate
65mevhed usumg.gl ucose as the standard

(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 soclution was coocled to room
temperature, and centrifuged {Hitachi, high speed cococling
centrifuge, SCR-20B,10,000rpm, 20 minutes, 20°C). After the
centrifugation, 82ml of the supernatant withapale yellowcolor
was collected in ancther vessel by decantation.

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

to 80ml of the supernatant in (2). When 178ml of ethanol was
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sugar. The neasurenent results are shown in Table 3.
(14) Measurenent of nucleic acid content: Absorbance
at 210 to 340nm of the sanple diluted 100 tines was
nmeasured. The maxi num content was cal cul ated using a
val ue obtained by subtracting the absorbance at 320nm
front he absorbance at 260nm and 50~tg per |OD of
absorbance as DNA. The neasurenent results are shown
in Table 4. (15) Measurenment of |inulus active
substance content by |inulus assay: For neasurenent,
a Toxi-col or system supplied by Seikagaku Corporation
was used, and Sei kagaku Corporation Et-I was used as
adqedst SRaaPHCK | it bis® abtirkd ddGst afeer "The  medsUr BABntleLt

results are shown in Tabhle 5. (16) Iodinpe-starc

stHAg dR: & A 9 he T &ggénw@lma fm 2 tﬁﬁpe*fhaﬁlution
AU Srack A mehoa Sves BORESTs Bt Hiae,
st @) HECoadbtt S907 BV e bR vas
ob %ﬁﬁ%y%ﬁ?@%ﬁ%)ﬁh@i S84 IF%F&I@(I.. a gancenbhatd ongefeooled

t hor oug In the fernmented wheat

etiBXdBGhs ddeesebuthop dermediratiel yydeveherethed Palfended,

purple to dark purple col or (positive) . In the
thd | sl WeioROGEE VendiniaReldd d(mntkdhe, | BiyhOlsgerlcarcosling

wei ght | i popol ysaccharide, the sanme mani pul ati on did
cermoti fupicesSReR0BcoDoD0depel, o@tentifwegat | 26fCTheand the
above results are summarized in Table 6.
precipitate was washed. The precipitate was dried by air and
disscolved in distilled water to yield 11lml of the fermented
wheat extract.

{11} Measurement of dried weight: 0.3ml was transferred
tecal.bml plastic tube previously weighed, and after freezing,
lycphilizationwas performedbyalyophilizer, and consequently
the weight was 45mg. Therefore, the dried weight of the
fermentedwheat extractin (10) was 24.8mg per 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
gquantification BSA as the standard protein. As comparative

subjects, the purified limulus positive glycclipid (Patent

document 1) and low molecular lipopolysaccharide (Patent
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[ 00 4 8 As is evident fromthe above results, it is
obvious that the fernented wheat extract is different
fromthe linmulus positive glycolipid and the 1 ow
nol ecul ar wei ght |ipopol ysaccharide in protein
content, sugar content, nucleic acid content (except
the limulus positive glycolipid because of no data),
content of the linmulus positive substance and
i odi ne-starch reaction, and it is clear that the
present substance is novel. The above results have
been sinply sunmarized in Table 7. That is, the
fermented plant extract in the present Exanples is
doqigwasit whi eteties ugietf.er €he Readnpvra@ent| mm%t@o%mlwwn in
%chollpld and the | ow nol ecul ar weig
Taliiohoi ySadedsde it thand t7fe>aq|fmw1tq~?el fVcﬂJWcﬁMfr?gr the

phyS|cochen1caI properties. The fernmented wh

fermg Ry “hsa ﬁi}%tsrat?rtof"’éis r@&ﬁﬁéﬁpt&ﬂ 55t Bh?[s@/sng%r@,grby mg
f 20t 5% d f1

P25 al Tt Hod AR L dot e St SF g ¢ eat

engJQQfﬁgk%% &9515 $b&99|gf%§tarch reactlon, and

e ab|I| nmacr ophage activation even

“‘tnlgheM@£§§§@ﬁ§n9ﬁng OYXE B Bent 0CAY suhlablénednt was

Proteln content 1n fernented extract Sanpl éProtein

me &AM ENLy GBS o FenTeatedphapi ext i A§yk6QRose as the standard

sugar. The measurement results are shown in Table 3.

(14) Measurement of nucleic acid content: Absorbance at
210 to 340nm of the sample diluted 100 times was measured. The
maximum content was calculated using a wvalue obtained by
subtracting the absorbance at 320nm from the absorbance at 260nm
and 50ug 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 G&.

{16} Iodine-starch reacticon: An iodine reagent 1IN (10ml
of waterwas addedto1l2.7gcf icdine and 25g of potassiumiodide,
thorocughly mixed, and then water was added to make 100ml) weas

diluted 200 times with water at use. This (5 ul) was added
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Fer nent edwheat extract 271 Fer nent edwheat extract 390

Fer ment edwheat extract 4105 Fer nent edwheat extract 5103

Fer nent edwheat ext ract 682 Fer nent edwheat extract 788

Fer ment edwheat extract 888 Li nmul us positivegl ycol i pi d40

Low nol ecul ar weight 3.8 or less |ipopolysaccharide

[0050] [Table 3] Sugar content in fernmented extract

35 Sanpl eSugar content (ng/g) Fernented wheat

extract 1318 Fernent ed wheat extract2428 Fernented

wheat extract 3313 Fernmented wheat extract4232

Fer ment ed wheat extract5372 Fernented wheat

extract 6324 Fernented wheat extract7298 Fernented
toviheanl e thet 8§829ehitrdl vBepbstxtvechigeoripigla3bissolved

at a concentration of 1lmg/mL, and mixed thoroughly. In the
fermented wheat extract, the solution immediately develcped
a pale purple to dark purple color {positive). In the limulus
positive glycolipid and the low molecular weight
lipopolysaccharide, the same manipulaticn did neot induce such
colordevelopment (negative). Theaboveresultsaresummarized
in Takle 6.

(0048}

2s is evident from the above results, it is cbvious that
the fermented wheat extract is different from the limulus
positive glycolipid and the low molecular welght
lipopelysaccharide in protein content, sugar content, nucleic
acid content {except the limulus positive glycclipid because
of no data), content of the limulus positive substance and
iodine-starch reaction, and it is clear that the present
substance is novel. The above results have 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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Low nol ecul ar wei ght 668 |i popol ysacchari de [ 0051]

[ Tabl e 4] Nucl eic acid content

Sanpl eNucl ei ¢ acid content (ng/Q)
Fer nent edwheat extract 1102 Fer nent edwheat extract 2102
Fer nent edwheat extract 3226 Fer nent edwheat extract 4291
Fer ment edwheat extract 5302 36 Fer nent ed wheat extract
6240 Fernented wheat extract 7218 Fernented wheat
extract 8216 Linulus positive glycolipidUnreported Low
nol ecul ar weight 2.8 |ipopol ysaccharide [ 0 052 1

[ Tabl e 5] Content of |inulus active

in fernmented extract

45%, nucleic acid content of 10 to 35% and limulus positive

substance content ¢f 10 to 40%, and is positive in iocdine-starch

reaction, and exhibits the ability of macrophage activatiocn

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 3 990
Fermented wheat extract 4 105
Fermented wheat extract 5 103
Fermented wheat extract € 82
Fermented wheat extract 7 88
Fermented wheat extract 8 88
Limulus positive glycolipid 40
Lo petecutar eI 2.8 o Less

[0050]

[Table 3]

Sugar content in fermented extract
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substance in fernented extr

act Sanpl eCont ent of

limulus active substance (ng/g)

Fer nent edwheat ext ract 1242 Fer nent edwheat extract 2118
Fer nent edwheat ext ract 3125 Fer nent edwheat extr act 4458
Fer nent edwheat ext ract 5224 Fer nent edwheat extract 6231
Fer ment edwheat extract 7356 Fer nent edwheat ext r act 8289

Li mul us positiveglycoli pid9
| i popol ysacchari de 37 [0053
reaction of fernented extra
Fer ment edwheat ext r act 1Posi t

70 Low nol ecul ar wei ght 993
] [Table 6] Iodine-starch
ct Sanpl eDet erm nation

ive

Sagg %Entedv\heatextrathPositiéegar content {(mg/g)
nt edwheat ext r act 3Posi t i V&
Fermented wheat extract 1 318
Fermented wheat extract 2 428
Fermented wheat extract 3 313
Fermented wheat extract 4 232
Fermented wheat extract 5 372
Fermented wheat extract 6 324
Fermented wheat extract 7 298
Fermented wheat extract 3 329
Limulus positive glycolipid 133
Low molecular weight 568

lipopolysaccharide

[0051]
[Table 4]
Nucleic acid gcontent in fermented extract
Sample Nucleic acid content {mg/qg}
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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Fer nent edwheat ext ract 4Posi ti ve

Fer ment edwheat extract 5Posi ti ve

Fer nent 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

Negati ve |i popol ysaccharide [0054] [Table 7] Sunmary
of differences between fernmented wheat extract and
simlar products Content of Nucleiclodine-st

Pr ot ei nSugar | i nul us sanpl eaci darch

Fe%%g%}g%}gg%lﬂte%%t %(}I(%Ir\é%tc%nt ent rﬁ%ct i on substance

wheat 8615nmg/ 932757/ 921275ny/,3255113ngy/ gPosi ti ve
Ferpepsed (”%3 <% r%t% ndar d ke

Fermented wheat extract 8 216

Limulus positive glycolipid Unreported

Low molecular weight
lipopclysaccharide

[0052]
[Table 5]
Content of limulus active substance in fermented extract
Content of limulus active
sample substance {(mg/g)
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 pocsitive glycolipid 970
Low molecular weight 993
lipopolysaccharide
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devi ati on) Limulus

posi ti veUnder m nusUnder mi nusNot Over pl usNegati ve

gl ycol i pi dneas neasured Low nol ecul ar

wei ght Under m nusOver pl usUnder mi nusOver pl usNegati ve
nus: consi derably | ower
val ues than the range of the wvalues in

t hef er nent edwheat ext r act ( meanst andar ddevi at i on)
Overplus: considerably higher values than the range of
the values in the fernented wheat extract (nean

| i popol ysaccha- ride Underm

standard devi ati on) [Exanpl

e 3] [0055]

| mmunopot enti ation action of fermented wheat extract
An adit®nyel ogenic leukema cell line, THP-1 (1 x
containing 10%fetal calf
iTééﬂénf used as human macrophages were placed in

a48- we plate, and previousl ecul tured for 30
Iomnﬁf é&arahhégﬁﬁ;apmo ﬁﬁmeﬁteﬁ{yg T i

106/ 250 L, RPM 1640 medi um

samghume 500 L) was added so t

concentration of each Qanhl

at otrhe nfzicnaln

e was-1 to 10 000 ng/mi.

Felfm@n%@aphﬁ%a\ﬁfe@%t%@e ded  Wighfa 18 1g&oup cont ai ni ng

polynyxin B (12.5g/m ). After culturing for 4 hours,

reglilg yaere col | ect ed.
activity in the supernatant was measured

FeEMEEHéE %HQ%E”%&%&%%ta%d the

Fermented wheat extract 3 Positive
Fermented wheat extract 4 Positive
Fermented wheat extract 5 Positive
Fermented wheat extract & Positive
Fermented wheat extract 7 Positive
Fermented wheat extract 8 Positive
Limulus positive glycolipid Negative
Low molecular weight Negative

lipopolysaccharide

[0054]

[Takle 7]

Summary of differences between fermented wheat extract and

similar products

f
Nucleic Content o

Todine-st

Sample Protein Sugar acid llmplus arch
content content content active reaction
substance
Fermented wheat | geiqomg/g | 327#57Tmg/g | 212475mg/g | 255+113mg/g | Positive

extract [Mean *
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by a cytotoxicity test using L-929. The results are

shown in

Tabl e 8. The macrophages produced TNF even

with the presence 39 of polynyxin B by the fernented

wheat extract,

but with the

t he macrophages coul d not produce TNF by the | ow

nol ecul ar wei ght

positive glycolipid.

From t hi

s, it

presence of polynyxin B

| i popol ysaccharide and the Iinmul us
i s obvious that

the fernented wheat extract has a biological activity

different fromthose of the | ow nol ecul ar wei ght

| i popol ysaccharide and the |inulus positive
stagbyeiol 1 pi d.] [0056] [Table 8] [TNF produdtion from
devfae©®phages by fermented wheat| extract and inhibitory

effect of polynyxin (TNF T nduction actiivity of

Téfﬁﬁ%ﬁléﬂfe heat-nextsr aotderhiont o easured Overplus Negative

Fer rent edFer ment edmol ecul ar mol ecul ar Limyl usli mul us

LowadRLewheat/wheat wei ght wei ght popiti veposijtive
weigdncent r at g tr L.opo| ¥isll:popolyz col| iypig;
Lingpgloeticpid KRABELEA | BELLAORD! Yokl ARPOldfaatly o0l kBjds e
“Theacchari deacchari déwith thew t hout the

(ng/mM)addition ofaddition ofwith thew thout
Undeeaddivsi:oroofsdddirzibdry afowsal ymbxiers B@@myﬁﬁﬁiﬁange of the
Baddi ti on of addi ti on of pol ynyxi n Bpol ynyxi n
vagaleyryxt e ésémﬁwﬁﬁn«f@m@@be@cqd@@@nammarzdard deviation)

Overplus: considerablyhighervalues thanthe 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 (1x10%/250
nL, RPMI1640 medium containing 10% fetal calf serum) used as
human macrophages were placed 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 {12.53ug/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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1001. 206. 304. 2 10008. 7010. 2014. 2 10001. 728. 306. 3026. 2
100002650. 403. 8013. 2 40 [0057] B. Application Exanple
of fermented wheat extract to feedstuff [Exanple 4]
[0058] farned chicken feedstuff containing fernented
wheat extract (inhibitory effect of nortality in
broiler farmng in large scale study) A feedstuff
cont ai ni ng 430g/ kg of the fernmented wheat extract
produced in Exanple 2 was nade. Broiler commrercia
chi ckens were used with about 5, 500 to 6, 000
chi ckens per group. |In the control test group, the
feedstuff containing no fermented wheat extract was
ofgipwdymyHie feedsthbf feoneaitmionghthd ekémmernt eduthedtth the
extract was given to chickens at 3 weeks of age after
pm@teclmengf ey iees i radini Bl e trer b @iz 455 @elid IZOVvéen@duQﬁ TNF
ge. The nunber of dead chickens was counted dai
byThe et BREASUWAFCHE T ﬂé@qwé{yw@r&%ﬁadaﬁhe limulus
shi ppi ng were  discarded. The results are shown

PORARTY e I W GRMRET rat 6 T Wastii D% th the %‘éltmg% oEBat the

A e R i T

aFOlVltYA

fro %hng g%%ﬂ%@%o%sm&léguigg &é?%héﬂf¥ﬂ%§%¥¥é§% @ﬂ&é and

the limulus positive glycolipid.

ferent

[0056]
[Table 8]
TNE producticn from macrephages by fermented wheat extract and

inhibitory effect of polymyxin B (INF induction activity of

fermented wheat extract)

Low Low

Fermented | Fermented | molecular [ molecular Limulus Limulus

Sample wheat wheat weight welght positive positive
concentrat extract extract lipopoly-s | lipopoly—-s |glycolipid | glyccolipid
-ion with the |without the| accharide | accharide with the |without the
{ng/ml) additicn of|addition of| with the |[without the|addition of|additiocn of
polymyxin Blpolymyxin Bladdition of |addition of [polymyxin B|polymyxin B

polymyxin B|polymyxin B

0 0 0 0 0 0 0
1 C 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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group. Thus, a 1. 4% increase in the raising rate was
observed. A significant difference test in the nunber
of actually shipped chickens and the nunber of
renmoved chi ckens between the test 41 group and the
control group was conducted, and the significant
di fference of p<0.0001 was observed in X2 test. From
the above, the infection protection effect of the
feedstuff containing the fernmented wheat extract in
the broiler farm ng was shown. [0059] [Table 9]
Ef fects of feedstuff containing fernented wheat
extract on broiler farm ng Test groupControl group
NunmblerO of] chi cks59065525 Nunber of actually 57925345
shi pped chi ckens Nunber of renpved 114180 chi ckens
B. Rei\viate e Ex9up 130p Réiedinmg et vbsatoms. vast teahpeestutt
5] HiOOGO] Feedstuff for cultured fish containing
[Ex@PRERt 84 wheat extract

[0058]
farmed chicken feedstuff containing fermented wheat extract
(inhibitory effect of mortality in broiler farming in large
scale study)

A feedstuff containing 430pg/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 grcoup.
In the control test group, the feedstuff containing no 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 2. 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 nunber of actually shipped

chickens and the number cof removed chickens between the test
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(infection prevention effect in yellowtail open air

test) For exam ning the infection prevention

ef fect, about5,200 vyellowails per group in an open

air test were raised by the feedstuff containing the

fermented wheat extract produced in 42 Exanple 2. The

results are shown in Table 10. The nortality due to

Streptococcus in a non-adm nistration control group

reached 4.8% In the group in which 100g/kg/ day (per

body weight 1 kg and per one day) was ingested (test

group), the nortality was observed to be

significantly reduced (p<0.00001) conpared with the
grpop-awkithiesteaticon g oup wecoapndhicgedupind yheosipnificant

[ Tabl e 10] Infection prevention effect of feedstuff
digbaranaiermft pé@nﬁﬁ@édﬂ%@aﬁeé%@ﬁabrt Xoﬁe’;ﬁél .| ol amitdrg pbove,

open-air test Significant Nunmber of Nunber ofdifference.
th?réafﬁéﬁﬂwﬁrPéPF?9§19nf?§ﬁepélgédFP@hfaﬁéaFé§€ gxntaining

thgrﬁﬁ%@%ﬁ@%@%@ugﬁ?égﬁgéﬁég %rng gﬁgﬁler farming was shown.
[0059]

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

breiler farming

Test group Control group

Number of chicks 5906 5525
Number of actually
shipped chickens 5792 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 cpen air test)
Forexaminingthe infectionpreventioneffect, about 5,200

yellowtails per group in an cpen air test were raised by the

feedstuff containing the fermented wheat extract produced in
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[ Exanpl e 6] [0062] Feedstuff for cultured fish
containing 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: |0m 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
honogenated, filtrated with a filer of 0.45 m and
its filtrate was made a virus solution. (3) Infection
with koi herpes virus: The above filtrate (600 L/100g
Expogy ewsi ghthe s ilijearedshavpaperfahred(.y. Theqportality
Preparation of feedstuff containjng fernmented wheat
dugy tpadttrept oo [id: Z0mf ke SRR het Fat hent egnikheat 9ToupP

d d in EX | . ' ith th
regshay dr Ay Sl ALPEC PobaoGHEE LAJHECAA! Y mbPRGdEodY
Each dstuf.f of 1% wei ght .bod i,gh '
weABE 4 Gdy T nPE=CEFPecpondtoro: 03 et Tut s EEale kg the
RWY=Y / ' t f 1 t
ol LBt R, IR 11 e o
coﬁ@@&@ﬂnbﬁghtEﬁefEBHEQHﬁgni§@§§Ei%ﬁt5@65P“@§oﬁkY§m §obup) .

a week, then the carp were infected” with the virus,
and spipseguently the feedstuff containing the

[Table 10]
Infection preventiocn effect of feedstuff containing fermented

wheat extract on yellowtails in open-air test

Significant
Number of Number of . difference
Treatment |, raised | fish died | TCTRAMILY oo i (x?
test)
Control 5201 249 4.79
group
Test group | 5193 101 1.94 (P<0.00001)
[Example €]
[0062]

Feedstuff for cultured fish containing fermented wheat extract
(infection prevention effect on keoi 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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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] Al carp by the end of

the sixth day died in the group in which the

fernmented wheat extract had not been given. 44

Meanwhile, it was shown that in the groups in which

the fernmented wheat extract had been given, the

survival rate was significantly increased on day 10

after infection (Kaplan Meier nethod, log rank test,

percentage of risk was 0. 01%r less) . In particular,
safliesslnvival (Hate) ofubbs wess sidoled tn theofrlopndin of the

whi ch 100 ig/ kg body weight/day of the fernmented
cawhebbabxd ek tf amas igifeenion byok®l herress Agpid Barpggnated,

s of fernented wheat extract to cosnetlcs

and
i AER GOSN ExARRFE of Brimibts amcbr Uiand 1 Craam os mads

cont ai ning fernented wheat extract [ O O 651 The
a FeFpented AWEaL: extract at around 1096produced in

DDl £ BN T U s RO O A ALl Wi
6%@;%1? lb%gn osr&é)%l'gh[t Ov%s6§]r1j e[cTtaeQ:l eirfltgaperltoneally.

(4) Preparation of feedstuff containing fermented wheat
extract: 0, 5, 10 and 20mg/kg of the fermented wheat extracts
produced in Example 2 were mixed with the commercially available
feedstuff.

(5) Feeding method: Each feedstuff of 1% weight per body
weight was given once a day. This corresponds teo 0, 50, 100
or 200pg/kgbody weight/day in terms 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.
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Wi te petrol atunk50g Stearyl al cohol 200g Propyl ene

al cohol 120g Pol yoxyet hyl ene cured castor 40g oil 60 45

d ycerine nonostearat el og Met hyl paraoxybenzoatel g

Propyl paraoxybenzoatelg Purified waterReasonabl e

quantity [Exanple 8] [0067] Production of

noi sturi zi ng cream contai ni ng fernented wheat extract

1. Formul ation of noisturizing cream contai ni ng

fermented wheat extract Conponents used are shown in

Tabl e 12. The conbination A was heated and di ssol ved

at 70C, the conbination B mxed in purified water in

a 1/ 4 anmount and heated/ di ssolved at 70C and the
Meesowbilheat i iochw&s mhxeth thapdm fhed raaterin nhach/4heafpgnented

and heat ed/ di ssol ved at 70C were added thereto. The
whepk teurte 2 ahasa d h@sea@gtmep b auby 1 42 hoRdgera T et JRAGI cant Ly

t hen cooled to 40C he conbi nati on D was then added
lnﬁﬁéﬁéﬁé O%\rﬂlﬁﬁbﬂl%§t§Hj yefegtiep Eapl @Jmﬁﬁl od, log

mai ni n ePurlfled %ater andofﬁlqent

ran test, centageo iskwas oorfess . Inparticular,
the survival rate of 65% was shown in the group in which 100pg/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

1ina formulation described in table 11 to obtain the ointment.

[0066]
[Table 11]
Compesition Cose
White petrolatum 250g
Stearyl alcoheol 200g
Propylene alcohel 120g
Polyoxyethylene cured castor 40
0il 60 °
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wheat extract produced in Exanple 2 in an appropriate
anount were added thereto, and thoroughly m xed to
obtain a mlky lotion. The fernented wheat extract
was previously dissolved at 5mg/ L in purified water,
and O0.lm thereof was added to 100g of the 46 m | ky
lotion. [0068] [Table 12] Conponent sw woConbi nation
Squal ane5. 0OA A ive oil 10. 0A Jojoba o0il5.0A Stearic

aci d4. OA Pol yoxyet hyl ene sorbitan 1. 8A nonostearate
(20E. Q) Methyl polysiloxane0.3A Sorbitan
nonost ear at e0. 5B Sel f-enul sified type glycerine 3.0B

RS TR Ett

PRekSDRRE oSt G0 E . 3. But yI10Fe gl ycol 5. 0B
neRISeILCe] L Yesines 08 |
Propyl paracxybenzoate lg
Purified water Reasonable quantity
[Example 8]
[0067]

Production of moisturizing cream containing fermented wheat
extract
1. Formulationofmoisturizingcreamcontaining fermentedwheat
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/dissclved 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, and thoroughlymixedtoobtainamilky lotion.
The fermented wheat extract was previously dissolved at 5mg/mL

in purified water, and 0.1lml thereof was added to 100g of the
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Car boxy vinyl pol ynmer0.22C Pot assi um

hydoxi deReasonabl e D quantity Fernented wheat extract
(5nmy/ M ) 0.1 47 Reasonable Purified water quantity
Total anmount 100. 00 [0069] 2. Effect of noisturizing
cream contai ning fernmented wheat extract This cream
was used by 43 nen and wonen, and a questionnaire
survey was conducted. As a result for the noisturizing
effect, 18 people answered that there was certainly a
noi sturizing effect, 18 people answered that there
was a slight noisturizing effect, 2 people answered
that there was no noisturizing effect, and 5 people
midkg motianswer (one specinmen sign test: p<O 0001). For
an i nprovenent effect on rough skin, 6 people answered
thatl[0G48had been certainly effective, 13 people
answered that it had been slightly effective, no

[Tpbdpl é2answered that there had been no effect and 24
colf@RL&di d not answer (one speci MGry,si gn tesléonpination
p<0.0001). For deterjioration of gkin condition after
ngggango peopl e answered that therne had beepn |z
eterioration. This

Olive oil 10.0|A
Jojcba oil 5.01Aa
Stearic acid 4.0 A
Folyoxyethylene sorbitan

1.8 |A
monostearate (20E.0.)
Methyl polysiloxane 0.31A
Scrbitan moncstearate 0.51B
Self-emulsified type glycerine 30l
monostearate ’
Propyl paraoxybenzoate 0.2|B
Methyl paraoxybenzoate 0.2|B
1, 3-Butylene glycol 5.0|B
Cencentrated glycerine 6.0 B
Carboxy vinyl polymer 0.22]|C

bl
Potassium hydoxide Reasonal ®lp

guantity

Fermented wheat extract {5mg/ml) 0.1
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cream was used by 4 people with mld atopic synptonmns,
and the questionnaire survey was conducted. For the
i mprovenent of atopic dermatitis, 3 people answered
that it had been certainly effective, and one
answered that it had been slightly effective (one
speci nen sign test: p<0O 125). Additionally, one
answered 48 that acne scars had rapidly recovered.
This creamwas used by 9 nen after shaving, and the
guestionnaire survey was conducted. Ei ght nen
answered that it had been effective for a reduction

of pain after shaving, prevention of dr s @and
puearliygdhealiemg of razor cuts (one|s %@ ﬁ%ﬁﬁg

n test:
p<Q. 01). In addition, this cream was Tﬁg 2 peopl e

haV|n% the synptons of stiff shoulders due tp age by
ToLppl $1RY 6N the shoul der to redyce the 3% | one

answered that 1t had been eftective. [ O0/70] n

addi td@mdgi this cream was used for patients with burn

injuries. In patients having burn injuries on the skin
2.0Effeth olfamds stmrtilve reanereext entnt4 hei oy efermented wheat

containing the fernented wheat extract produced in
cxExanpl e 2 was applied on one hand, and the cream

contai ning no fernmented wheat extract was applied on

t he BthefrAaRdasTheeRRI K 1 PRAREE WHTH t RBAG eapptionnaire

containin the fernmented wheat extract .obvi ous|
5“F¥88%@%ﬁ§%$.?%?d THF%aI@F@&%\ﬁﬁ?ﬁgéémﬂﬁFQﬁ}%kﬁé%ﬁ?%Ct

s o ATl €9 B B A A oL BART ) A T T TeC Toot
18f eerégslrg SQSWE?%E 19%(5{ %%E’revwgggssff&%y% ?L%tu‘}%.tze_l.ng 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 pecple 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 (cne specimen sign
test: p<0.0001). PFor deterioration of skin condition after
use, nopeople answered that there hadbeendeterioration. This
cream was used by 4 people with mild atcpic symptoms, and the
questionnaire survey was conducted. For the improvement of
atopicdermatitis, 3 people answered that it had been certainly
effective, and cne answered that it hadbeen slightly effective

(cne specimen sign test: p<0.125). Additionally, one answered
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than in the 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 91 [ 0 071
Production of skin lotion containing fernmented wheat
extract 1. Forrmul ationof skin |otion containing
fermented wheat extract Conponents used are shown in
Tabl e 13. The fernented wheat extract produced in
Exanpl e 2 was previously dissolved at 5ng/nL in
purified water, and 0. Inml thereof was added to 100g

thet srae skias| bedomacfidd voFezovETal-e 1BlsConpanernasysised
Sodiumcitrate0.1 Pyrrolidone sodi um carboxyl atel. 0

by1 3-mr yRERBLgISPEH IR FEd (3bF Musstgpennaire survey was
Decyltetradecyl 0.6 ether Purified waterReasonabl e

coggartrty F%%ﬂ%ﬁtr%%n eSS TSa et ptihac been effective for

a reduction of pain after shaving, prevention of dryness and
early healing of razor cuts (one specimen sign test: p<0.01).
In addition, this cream was 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. Inpatients 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 cne hand,
and the c¢ream containing no fermented wheat extract was applied
on the other hand. The hand treated with the cream containing
the fermented wheat extract obvicusly 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 fermentedwheat extract, wounds recovered faster
than in the sites treated with 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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(5my/ M) Preservati veReasonabl e quantity Ethanol 10.0
Total amount100-01 [ O 07 31 so 2. Effects of skin
| otion containing fermented wheat extract This skin
and the questionnaire

| otion was used by 5 wonen,

survey was conducted. As a result,

3 wonen answer ed

that it had had the good noisturizing action, and 2
wonen answered that it had had the usual noisturizing
action. Non of the women had skin trouble. [Exanple
10] [0074] Production of bath agent containing
fermented wheat extract A bath agent containing the
made for the purpose of

f er rent ed wheat extract was

[EkapPowi A body functions. Basic
bath agent are shown in Table 14.

conmponents of the
[0075] [Table 14]

Conp tkCont ent Sodi um sul fate25. Oy Cal ci um
(citrus junos )0.5% EOO?GL
whea act

silicate0.26g Perfune (yuzu

Production of skin lotion containing fermented

ext

1. Formulationcfskinlotioncontaining fermentedwheat extract

ComponentsusedareshowninTable 13. The fermentedwheat

extract produced in Example 2 was previcuslydissolved at bmg/mL

in purified water, and 0.1lml thereof was added to 100g of the

skin lotion.

[0072]
[Table 13]
Components %
Scedium citrate 0.1
Pyrrclidone sodiumcarboxylate 1.0
1,3-Butylene glycol 5.0
POE (30)POP (6} Decyltetradecyl 0.6

ether

Purified water

Reasconable quantity

Fermented wheat extract
(5mg/ml})

Preservative Reasconable guantity
Ethanol 10.0
Total amount 100.0

[0073]
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The bath agent containing the fernented wheat extract
was made by addi ng 110g of the fernmented wheat extract
produced in Exanple 2 to the above conponents. The
bat h agent contained 51 the extract and the bath agent
contai ning no extract were blindly given to 102
subj ects, who then used themin a bathtub (160 to 200
liters) upon taking a bath, and the questionnaires |
(1) warm ng degree of a body, (2) difficulty of
feeling cold after bath, (3) fatigue recoveryeffect,
(4) easiness in falling asleep, (5) recovery degree
of stiffness in the shoulder, (6) effect on nuscle
2. pafhect¥)oefdleat lgrt imer veongaiimingfeahfatedonnketeextract
back pain, (9) effect on sensitivity to cold
t enrj]é”ria‘?z akes L qgyn W@ﬁﬁsﬁ%ﬁtw@ﬁq@cﬂnéﬁﬁ%@ﬂe“lonnalre
ringworm (11) inprovenent effect _ on dry skin, %
SuéﬁﬁécwaﬁncﬁﬁngEe@er@ﬁ|%|%ﬂSW%ﬁe3%&ﬁﬁﬁ@téﬁsweA§d that it

result, 7% or nore rovenent co d th the
hafgrG bhe Get SSere A 0 35 RGeS ol that

., bod (2 he difficult f. . f.eel

T e b B B B P
8 I back 160 9) th

ha@ % p on §§%%I?PVI?$E:O ggldp?gﬂpegatuzes((iowae and

Eggﬁblghqolnprovenent effect on dry skin (7.3%
Mant el - Fbenszel test: p<0.04). Fromthe above

resu d¢74) rel axation effects on pains and i nprovenent
in the marning of the body were observed by using the
prbanpeabedotheathexteaet coasathenharbragentd (180Z7] extract

A bath agent containing the fermented wheat extract was
made for the purpose of improving body functions. Basic

components cf the bath agent are shown in Table 14.

[0075]
[Table 14]
Components Content
Sodium sulfate 25.0g
Calcium silicate 0.2¢g
Perfume {yuzu (citrus juncs)) |0.5g
[0076]

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

in Example 2 to the above components. The bath agent contained
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D. Application Exanple of fernmented 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 1600C. (2) The candi es were
obt ai ned by cooling one obtained in (1) on a stee
plate for cooling, extending in a stick shape, and
mol ding into grain shapes of around 1g. [ 0 07 91 The
present candies in an appropriate amount were placed
the @@mﬁctoandvah@rbatén@lg@n*sgz@lmt@dn@ylgh@@ﬁmgacm@ EeplEpdly
of I popol ysaccharide as the fernented wheat extract
gla@ﬂuv@ 1 %nﬁéﬁéﬁﬁtﬁmswh@a§hﬁéduﬁﬁdtEh@msbpuéuQﬁthéﬂﬁ (160

consequently it ﬁdh% % %h S ca
Loj FLIHSE A5 BB R hoER hho® aralecgas#lgn&sﬂ&eéné S
B A U 5 VR e o
%Rre [éﬁg %kéFgﬁggg@f%eéth@ éggéﬁggs%%f%ﬁf¥ﬂfésleep,
09§Q$very degree of stiffness in the shoulder, (&) effect
on muscle pain, (7) effect on nerve pain, (8) effect on lower
back pain, (9) effect on sensitivity te 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%), (&) 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 bkath agent.
[0077]

D. Application Example of fermented wheat extract to functional

foods
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Production of al cohol deconposition functional food
containing 53 fernented wheat extract The fernented
wheat extract produced in Exanple 2 was nixed with a
commerci ally avail abl e product as an al coho
deconposition functional food, and it was exam ned
whet her alleviation of pharyngodynia as a new action
was observed or not. Commercially avail abl e product:
trademark "Nonde oi ki" The conponents are shown in
Tabl e 15. [0081] [Table 15] Conponent sConponent
content rate Powder sugar78.98% Vitam n C10. 00%
Toyori den- P5. 00% Vi t anmi n B20. 02% Per f une
[Egamptthol)0. 50% Amachazuru ( Gynostenma 3. 50%
pent&gﬂ | 1a) (saponin) T-Flavor Conc 13189B 2. 00%
(fla d) [0082]

Production of candy containing fermented wheat extract

{1y 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 16C°C.

(2) The candies were obtained by cooling cne cbtained
in (1) on a steel plate for cooling, extending in a stick shape,
and molding into grain shapes of arcund lg.

[0079]

The present candies in an appropriate amount were placed
in 20ml of water, and dissoclved by heating. The amount of
lipopolysaccharide as the fermented wheat extract active
component was measured in this sclution, and consequently 1t
was 4.6pg/g. This candy was ingested by 6 men and women who
had caught a cold and had a sore throat. Thereafter, the
questicnnaire survey for the score 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 foed containing
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Current "Nonde oi ki" contains the extract of
amachazuru (Gynostenma pentaphylla) and the extract of
green tea, but 54 contains only about 0. 002g per pack
of |ipopolysaccharide which is one of the active
conmponents of the plant extract. Therefore, it is
anticipated to acquire a new function by adding the
appropriate amount of fernented wheat extract which
abundantly contains |ipopolysaccharide. It is
desirable to conbine 1 to 301Ag per 2g pack of
I i popol ysaccharide which is one of the active
conmponents of the fernented wheat extract (5 to 1509
feggenhed faemgneed iedat extract) . Thus, first, the
product in which 50g of the fernented wheat_extract
had PHeenteondihed vhcahesxphekt WasCPHE8GcED. EXATPRE 2 was

_producti on process of_ Nonde 0i k| 2.5 of the
miggnpiid am%%mm%m%%%mégaéaabaepar%é& Gts te alcohol
roduct,. .As result, .a new product, whi ch_cont ai ned
GeBERPGE TR FATIRCSE A et act  peF 25 Brontict "Rashe
roduced. 0 ' . ing. 2 |t
R Pt A THRAT S kg0t nt 4 o i) Wrne angved o
nj oyi ng karaoke, conventional "Nonde oiki" and
'Rbnde.oiki" containing the fermented wheat extract
Co¥RES c9iveR 19,10 paCPlecdRspPeciMRinark anthde ciki"
enhanced action of an al cohol deconposition ability
Thwhkehponas tishe HeullHGry iknawblactizon and an
alleviation effect on the pharyngodynia were
exanidm@egl] | medi ately thereafter, the questionnaire
survey for the alleviation effect on the

no

[Takle 15]
Components Component content rate
Powder sugar 78.98%
Vitamin C 10.00%
Toyoriden-P 5.00%
Vitamin B2 0.02%
Perfume (menthol) C.50%
Amachazuru (Gynostemma 3 502
pentaphylla) {saponin) TTYE
T-Flavor Conc 13189B 5 005
{(flavonoid) ) ©
f0082]

Current "Nonde o1ki" contains the extract of amachazuru

(Gynostemma pentaphylla) and the extract of green tea, but
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pharyngodyni a was conducted. As a result, reduction of
the 55 pharyngodyni a was observed in 8 of 10 people
who had received "Nonde oiki" containing the
fermented wheat extract" but 2 of 10 people who had
recei ved conventional "Nonde oiki." Thus, a
statistically significant difference (Fisher's exact
probability: p<O 012) was observed conpared with the
control. [00841 E. Exanple relating to nmedicina
benefits of fernmented wheat extract [Exanple 13]

[ 0085] Production of glycerol solution containing
fermented wheat extract (therapeutic effect on atopic
codérimsiarnls) alko B0 %. §0peersir saf hrifon ko di sagrpparide which

- 50~Lg/ L of the fernented wheat extract produced in
isprengf 6he agis i verpenent s g fttihrRldat By twRch -a dBsagecre:
~of 2 to 3m per admnistration to 9 male aqg fenal e
S tpdti @S AT b1t ACEBAY- Aot BpPEVUEFHT A9'S DY 259060 g4the

kg eSS SR, YELS: SRS R0 on LI 1355, ABARdSne Ly
bj.ect | t : : :
R e R

30%:%%?%%2{ \/\gf gr) lg?%}i?s%é&‘é@i%@%h?@ﬁ i8N Se of the active

O We to two nnnths after the start of
colgBnenttecRathentsrybat £80yRIAE Nex@fsl- £ hes efd edopgnersethe

evaluated. In the results, the cases of conplete
fekraepersevheemekabhet). Thus, first, the product in which
50pug 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 50pg of
the fermented wheat extract per 2g product was produced.

[0083]

Subjecting 20 adult men and women who complained of
pharyngodynia after cdrinking and enjoying karaocke,
conventional "Nonde oiki" and "Nonde oiki" centaining the
fermented wheat extract were given to 10 pecple, respectively,
and an enhanced action of an alcohol decompositionability which
was the publicly known action and an alleviation effect on the
pharyngodynia were examined. Immediately thereafter, the

questicnnaire survey for the alleviation effect on the

pharyngodynia was conducted. As a result, reduction of the
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56 i nprovenent of rashes and al nost di sappearance of

the subjective synptom was 4 (44%, the cases of

partial 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 was O (one specinen sign test: p<O 03)

. From the above result, an effective rate was

determined to be 89% [ Exanple 14] [00861 Anal gesic

effect of fernented wheat extract The fernented wheat

extract produced in Exanple 2 was dissolved in

distilled water, and 0.2nl thereof per nouse was .
pheranbpdydtienivs & eplesie Fvedi e Susiing0 osenke whar hed ggceived

mnutes, 0. V %cetic acid was intraperitoneal]y
"NaafenPsker et thEnGitde TeAmestssh¥BRngXt heCh dwit 2 of

for 5 mnutes, the number of wiggles, caused.far 30
L0nPRABAE WAS RARriRRe - GRN S dhat SIS 7t Frag) eThus

16 .th t of h I ired faor '
o L84SR R FATPLE FUERTEY (G g enoct
st l ], t ' it o
oSS et g s osagspt i obyeron.

fronL§§§b?richia coli was 1, the effective activity
of the fernented wheat extract was 7, showi ng that

£.the-fpnaent ed: vhgat o exdd acinexidid e an fexeehkeartd wheat
anal gesic effect: [ 0 0 8 7 1 57

extract

[Example 13]

[0085]

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

A 50% glycerol solution containing 50pg/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 cbserved 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 andseverelevelsbypatients
complains. Two weeks to two months after the start of use,

the patients visited again, and the effects were evaluated.

In the results, the cases of complete response (remarkable
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[ Tabl e 16] Anal gesic effect of fernented wheat extract
on pain induced by acetic acid in mce Treat nent Anount
for inducingRel ative act 30% inhibition Distilled

wat er 230190ngl Fer nent ed wheat 3335ng7. 0 extr act
[Exanple 151 [ O 0 8 8 1 Tnhibitory effect of
fermented wheat extract on atopic dernmatitis |In order
to exam ne the effect of the fernmented wheat extract
on atopic dermatitis, an | type allergy nodel was

i ntroduced. Anti-dinitrophenyl nonocl onal antibody
(lgg/ nouse) was intravenously adm nistered to nale

BALB/c mice (3 to 4 per group) . After one hour
impEpPRERERH %@%\%h%ﬁﬁmﬁlm%fo%%@ap?ﬁrwaﬁﬁl I Wé?l 88tive

R S TR of T L
t |

Ao RS R A

wagg EEJ edtk?éc' cHL %lfl 8L Eagaet ‘Dgs Sc%é af]h %”%nd the case

ace of "an ear pinna o i ckness of

oft@@tgﬂopé@ﬂ@n ﬁem e e‘é%'rrfégu §l§§ ﬁéﬁ@k@%%s 033U9eFron
1, 2, 24 and 48 hours after applicafion.

the above result, an effective rate was determlned 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
effective activity of the fermented wheat extract was 7, showing
that the fermented wheat extract exhibited an excellent
analgesic effect.

[0087]
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val ue (A) obtained by subtracting the thickness just
before application was a | evel of edema. The effect
of drug admnistration was eval uated by the
inhibitory rate obtained by the following fornmula in
the inhibition in an early phase reaction observed
one hour after the allergen admnistration and a
del ayed reaction induced after 24 hours. Inhibitory
rate _ (1 - A Edema of ear pinna after drug
adm nistration / A Edema of ear pinna in control x
100. The results are shown in Table 17. As is evident
fromthe table, the fernmented wheat extract inhibited
[Tahlal Lédgi c reaction by both intracutaneous and ora
adm ni strations. [0089] [Table 17] Inhibitory effect
Anéﬂgﬁéﬁﬁeﬁﬁéécﬁhéﬁtf@%F?&E?dloQPFe?§FEaCFeQEtgﬁﬁn induced
Adm ni strationlnhibitory ratelnhibitory rate method

bYopBREAGe POy I APt B CEne (04 (after 24 fernented

wheat (/ nouse) hour A
Trpptmgatt aneous4g8]
Qral 100g41. 360..8

R@dihtexbrachducing.
130302 1 ;admiRipst rat i

adm ni stration 59 [F>

Kslative activity
ampl e 16]

Distilled water 230£190mg 1

Fermented wheat

extract 33£35mg

[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. (1pg/

Anti-dinitrophenyl monoclonal antibody
mouse} was intravenously administered to male BALB/c mice (3
to 4 per group). After one hour, the fermented wheat extract

produced in Example 2 was administered intracutaneously

(abdominal site) {4pg/ mouse) or orally (100pg/ mouse). After
an additional one hour, 20 pL of acetone-olive o0il mixed (4:1}
soluticon containing 0.25% dinitrofluorcbenzene was applied as
an allergen on the surface and backface of an ear pinna of a

mouse. A thickness of the ear pinna was measured using a
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[ 0090]

extract
effect of the fernented wheat extract,
methicillin-resistant

i nfecti on nodel

was i ntroduced.
200ng/ kg) was intraperitoneally

BALE/c mice (6 to 8 weeks of age) (10 per

and after 5 days,

Infection prevention effect of fernmented wheat
In order to exam ne the infection prevention

St aphyl ococcus aureus (MRSA)
Cycl ophospham de (CY,
adm nistered to nale

group)

the fernmented wheat extract produced

in Exanple 2 was adm ni stered intracutaneously.

Af t er 3hour s,

(CFU)) was admi

ni st ered

MRSA (3 x 107 colony formng units

i ntravenously, and_the nunber

thptksap i vangedys 2wad4exadi Hediourgha fresuppelaFratifpgwn The

in Table 18. As

is evident fromthe table

[ , the
vateemeht et WhBaed erY r AP L ERAF bR E et he + nfREET oSt betore

effect_ on

evention
aPR1 GARFI-RRN(YAR | For AL

he, sali ne

S

Wi t.h

extra

a st a{ﬂ' sti
o ?gswe-p<o.%6l)
2ot hlabPRea8n; Pos Bl ke (OB oL

oy, B T o Befhn 0

|
éﬁ%ﬁﬁ%ﬁr@é drug

g??%ﬁekééiéined
C%Cea%@ltiﬁ%\iio\ﬁalinr ahe&ﬁ}i phase

eat extract 9/10P<0. 00
rek 0t 99490 80 Fes et edh wheat: exthachl 64 18 P<RDPi stration

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.

17.

The results are shown in Table

Ls is evident from the table, the fermentad 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
method of
fermented wheat
extract

Desage
(/mouse)

Inhibitory rate
(%) {(after one
heour)

Inhibitory rate
(%) (after 24
hour)

Intracutaneous
administration

4ng

81.0

102.1

Oral
administration

100pg

41.3

60.8
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(0.04qg) [Exanple 17] [0092] Therapeutic effect of
fermented wheat extract on netastatic cancer |In order
to exanmine the therapeutic effect of the fernented
wheat extract on netastatic cancer, a lung netastasis
nodel of Meth A cells was introduced. The Meth A
cancer cells (1 x 105 cells) were intravenously
adm nistered to nale BALB/c mnice (6 to 8 weeks of
age) (10 per group), and after 12 days, the fernented
wheat extract produced in Exanple 2 was adm ni stered
i ntracutaneously for 4 consecutive days. Twenty days
after transplanting the cells, an autopsy was
[(Eperpoentd] the lung was extracted and fixed with
formalin. The lung was observed by the naked eye and
t he iiEr of nodes was counted. The results are
shown in Table

t f th bl t
In#%?ﬁéﬂpearﬁﬁ@aflesetéiéf%éxﬁ.f néale{nﬁgdtﬁ' 5% etcfachce
ff thN t ti th t]
o g%% B & FREFRce ?'lﬁ%%‘f'%%?éé“opa%‘xén%'% FRLLY or
th%ﬁ Lhg.saline %ﬂﬁ; ( #Q%Jé%& %ﬁ?@ﬁlciT?P$eré§15tant

erapeutlc e ect of nment’ed eat extract on
st MBhD 18chung sMRL ast at IR $@NGRIfect ion model was introduced.

Cyclophosphamide (CY, 200mg/kg) was intraperitoneally
administered to male BALB/c mice (6 tc 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 infecticn

Administered medicament Survival rate Risk rate

Saline 0/1C

Fermented wheat extract

8/10 p<0.001
(0.004pg)
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Nurmber of nodes Adm ni stered

medi canent ( MeanSt andar dRi sk rate devi ation) Saline6011
Fer nent ed wheat extract 338P<0.001 (40g/kg) Fernented
wheat extract 196P<0.001 (400g/kg) [0094] F. Exanples
relating to fermented bean curd refuse extract

[ Exanpl e 18] [0095] Production of fernented bean curd
refuse extract (1) 1.CL of water, 0.2g of potassium
(1) phosphate, 1.15g of sodium Il phosphate, 8g of
common salt and 0.2g of potassium chloride were added
to a2 liter conical flask. (2) A dried bean curd

clave. repar at/ispricof i nocul um| F@de 0@ ony
of 4Baht oea aggl onerans i gol ated from wheat flour was

Te%ﬁé%ﬁgg(%gggt“?%y%gg%d to[(1). (3) (2) was sterilized

added to ont of 2% béan curd refuse nedi um previ ously
[ER&@paAEed7in the same conposition, and fernmented at
37C overnight (15 hours) bygently 62
[0082]

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 intracutanecusly for 4 consecutive days. Twenty
days after transplanting the cells, an autopsy was performed,
the lung was extracted and fixed with formalin. The lung was
observed by the naked eye and the number of nodes was counted.
The results are shown in Table 19. As is evident from the table,
the fermented wheat extract exhibited the therapeutic effect
onmeths lungmetastaticcancerwithastatisticallysignificant
difference (t- test: p<0.001) compared with the saline group
{control).

[0093]

[Table 19]
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stirring to prepare the inoculumfor fernmentation of

the bean curd refuse. (5)
added to (3) , and fernent
gently stirring.
solution of (5) was

20 mnutes in the autocl ave.
(Kubota 8800, 2,000rpm 10 m nutes),

The t ot al
ed

and

anount of (4) was
at 37C for 48 hours by
(6) The fernmented bean curd refuse
extracted by heating at 120C for
This was centrifuged

t he

supernatant was collected to make a fernented bean

curd refuse extract.
0.3mM was transferred

previ ously wei ghed, and af

Theyephitigatf BaChaal farfemerr hadie 9

consequent |y

ter freezing,

(7) Measurenent of dried weight:
to a 1.5n plastic tube

XS PPN thinl Tung
the wei ght was 5.97ng. Therefore,

t he

meHRfeAtlGef§RESEf the fernented bean curd.refuse

extract of (6) was 19.9ng
Ad%?nQSFB?Edt8&8Ec§H§HEt of
anount "was neasured in the

Bradford's net hod usi ng pr

Pﬁf%ﬁﬁﬂffoiggggr
( eaq_ %a r
%ﬁﬂ%ﬁ%&ﬂh?ffca

sol uti on and

1% RGOS
155 Fale by

it i on BSA as

the standard protein. The
Sajbne(9) Measurement of nug

results are shoy
188t laci d cont er

M i n Tabl e
1t

Absorbance at—210to 3401
FeringpscedashfmpasgredacThe 1
(4opheuhated using a val ue ¢

- absorbanceat

320nm from-t

mof—the sanplie

i m content
%ﬁ%%ﬁed by subt

he ahesaorhance at
LA 2 oo OoOT oCaOTu O AT

ditoted 100

re2Rdn B84t ghpet k@Prattabsor

bance as DNA.
1946

(400ug/kg)

[00%4]

F. Examples relating to 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 II phosphate, 8g of common salt and 0.2g of potassium

chloride
{2} A dried bean curd
{3} (2) was sterilized
{4} Preparation of inoculum:

refuse (20qg)

by autcclave.

was added to

were added to a 2 liter conical flask.

(1.

Cne colony of Pantoea

agglomerans isclated 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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(10) Measurenent of sugar content: The sugar content
was neasured by the phenol sulfate nethod using
gl ucose as the standard sugar. (11) Measurenent of
i mulus active substance content by [|inmulus assay:
For neasurenent, a Toxi-color system supplied by
Sei kagaku Cor poration was used, and Sei kagaku
Corporation Et-l was used as the standard |inmul us
active substance. The results are shown in Table 20.
[0096] [Table 20] Conmponent contents in fernented
bean curd refuse extract Conponents(ng/g) Proteinll2
Sugar 537 Nucl ei ¢ aci dUndet ectabl e Linul us active
Sté@béﬁén@@ﬁ@“ﬁEﬁ%ﬁﬁm@ 19Pcuﬂu@,@og7fqrmentatlon of the bean
| mmunopot enti ati on action of fernmented bean curd
cugdf ggéueftract An acute nyel ogenic | eukenia cel

[ THP-1 (1 106 /25 ~tL, RP 40 di
cggfg?%FH§*¥%@% EPQPn5é?$(§éﬁUﬁia8§%éq§§( ’kﬁﬁ%ﬁermented
| ' -wel | at e, d
= avr ofTy ® prRehr: 7 cderer T30 CAERULEs. “subsequent  y,
250 }‘?ﬁéﬂ#g‘ef%@géﬂ{gd fdnalowe] w20 o) Wasr2dded 5$0was

t hat I nal concentration
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]”5mlplastictubepreviouslyweighed,andafterfreezing,
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 (&) was
15.9mg per 1ml of the solution and 19.9g per total amount of
1,000ml.

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

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

subtractingtheabsorbanceat320nmfromtheabsorbanceat260nm
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of each sanple was 100 to 10, 000 ng/nL. The sanpl es
were provided wth a group containing polynyxin B
(12.5g/nm.) (no group containing polynyxin B only at
100 ng/nmL) . After culturing for 4 hours, culture
supernatants and the cells were collected. The TNF
activity in the supernatant was neasured by a
cytotoxicity test using L-929. The results are shown
in Table 21. The macrophages produced TNF even with
the presence of polynyxin B by the fernmented bean
curd refuse extract, but with the presence of
pol%nyxin B, the macrophages coul d not produce TNF by
anghaUpgweRpl eflil &f ®ESGHRPaRSSosE y8%cchari de. From
this it i s obvious %hat t he ferneqteﬁ bean curd
r ef S leXErAcr SRRt 9T I BgICOAT Rt VB H AT &PETERT was

fromthose of the | aw | ecul ar . wei ght.
nepFRORAl Deacthall GRS | GOBEIR LT PR 11> ik BHOGRTE 33 the
fram r ages by fernented bean curd refuse
St%???gg?%g %qrghibi¥ory ef fect of poI;nyxin % ( TNF

i nduct] ome AGkitd of 1ehaenked-Dean LWL HeidS8ntent by

extract) TNF Induction activity of fernmented bean curd
1ih8huseagxh Facto H et d it b t of Yogfif-eel oof spakyryxiipoBied

(TNF activity) FernentedFernentedLow Low
bylLs8Uk&ighkaut diso 6P €Ceth afdhert ,abnd Seikagaku Corporation
Et-1 was used as the standard limulus active substance. The

results are shown in Table 20.

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

[Example 19]
[0097]
Immunopotentiaticnaction of fermentedbean curdrefuseextract
An acute myelogenic leukemia cell line, THP-1 (1 x 10°/250

UL, RPMI1640 medium containing 10% fetal calf serum) used as
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Sanpl ebean curdbean curdwei ght wei ght positivepositive
concentratrefuserefuseli o of s li oof s 1 coli id1

colipid ppyppygy pgy _ _ _
-ionextractextractacchari deacchari dewi th thew t hout

the (ng/m)w th thew thout thew th thew thout
t headdi ti on of addition of addition ofaddition
of addi ti on of addi ti on of pol ynyxi n Bpol ynyxin B
pol ynyxi n Bpol ynmyxi n Bpol ynmyxi n Bpol ynyxi n B 0000000
100N. D. 0. 4500. 3903. 27 10000. 384. 600. 420. 511. 3
1000011. 111. 100. 2814.425.3 N.D.: Not done [0099] G
Exanples relating to fernented rice powder extract
hufgr aepl 26|94 0960% p lIRPrcsguet ko ‘dfelﬂepﬂr@h?edifrd peeviously
powder extract (1) 1.0L of water, 0.2g of potassium
prepylpnégém@wﬂnq@gte%f quqnt&%séﬁatr@ Oéd'-b@fmedlum
non salt and pot assi um chl aride were

Eh @Wrﬁ%ﬁo@o% béﬂan ngﬁd S(%hﬂtd*rfﬂ%élﬂa&eca%aﬂ%i:ratlon
of%?oﬁé e gggg (%6 OO& gAﬁ? m@ﬁe%%%gfégﬁgkegrov1ded
with a group containing 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 nct produce
TNF by the lowmolecular weight lipopolysaccharide. Fromthis,
it is obviocus 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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(4) Preparation of

i nocul um One col ony of Pantoea

aggl onerans isolated fromwheat flour was added to 5n
of a 66 2% rice powder nedium previously prepared in

the sane conposition
(15 hours) by gently stirring
for the fernentation of the rice powder.
amount of (4) was added to (3)
for 72 hours by gently stirring.
rice powder solution of (5) was extracted by heating
at 120C for 20 mnutes in the autoclave.

and fermented at 37C overni ght

and fernented

(5) The

to prepare the inocul um

t ot al

at 37C

(6) The fernented

Thi s was

centrifuged (Kubota 8800, 2,000rpm 10 m nutes), and
angdhanhébp&pmat aftt ow&s OfoPodoTe o Brpl@ B scdrifitad
rice powder extract. ([/) Mgasurlenent, of |Ii mul us
active @@%ﬁ@%c{i?ﬁ@fﬁnt nddy cullab MHclIScASS Ay LinkDKs | Limulus
SpgEs ur|e we TOXI ~EQI0r | S Sthem u lpﬂllfzﬁetd yPOSSeHVf(a; qkzﬁiv‘id
"7 lon e useds: and PSEKATARTEEDE PO HCT U HL o %
ﬁ@z%l usiedi@stichevistaridard w(]: J}lty wﬁ:@x htV€heS %&%%1@9@9 iR€on of
cont entad‘iléfont ea"l‘iFWPlﬁ’é Q61 Hi Ve o 15 RS £ AMCE |dollyiiRen B polymyxin B
f er rented™ri e %D%Hmln extymact: Wes vmedsdt ed to be
— I 7yt Exanpte21] 0101 tmmumopotenti ation
acti@n of fertgnted rite pomdeﬁ extractOAn acut & 0
myetogeni ¢ teukema cett—t+ine,—fHP-T {1 x 106/ 250 L,
RPMDD64O mgdbPum corft.ad i ng 109%f|et al 0 ¢ f serumpP jused3-27
as—huran—recrophages—were ptacegd-rnm—a48+wett—ptate,;
and@ogrievi ousBy 4.6 0 0.42 0.5 11.3
10000 11.1 11.1 0 0.28 14.4 25.3
N.D.: Not done
[(0099]

G. Examples relating to fermented rice powder extract

[Example

20]

[0100]

Production of fermented rice powder extract

(1) 1.0L of water, 0.2g of potassium {

I) phosphate, 1.15g

of sodium II 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

(20g)

Preparation of incculum:

was sterilized by autoclave.

was added to

(1

}.

One colony cf Pantcea

agglomerans isolated from wheat flour was added to bml of a
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precultured for 30 m nutes. Subsequently, 250 RL of
the medium 67 (final volunme 500 | AL) was added so that
the final concentration of each sanple was 1 to 10,
000 ng/ nmL. The sanples were provided wth a group
contai ning polynyxin B (12.5jag/nL) . After culturing
for 4 hours, culture supernatants and the cells were
coll ected. The TNF activity in the supernatants was
nmeasured by a cytotoxicity test using L-929. The
results are shown in Table 22. The macrophages
produced TNF even with the presence of polynyxin B by
the fernented rice powder extract, but with the .

2% presamyelet mpdi yrpxe IBUste T oihag s e Hppos 1t 1on,

roduce TNFby the | ow nol ecu

aHEi%%ﬁ%@?i%@pﬁ%ﬁ¥H§HOﬁ$5ﬂ%ﬂpg’{f%g%ﬁ%%géyfbggnFﬁgtsFﬁEring

tOé’g{qﬁnl{%/e%%:‘%%ﬁtmﬁ8%%3?%1?13%%?%51?%39fﬁgb%?ﬁcgrpowder )
o yebi! Ehﬁ%“%%i%‘%f%ﬂﬁ%%f492%5%%%3‘;%03??o‘ﬁﬁd FEcmeries

SR S e i o

act i v f ¥n 0fr Sial¥RULE: £d pewRRWIR!T BXidTa6t)( Shiwal ¥stracted
Fermented riceFernented ricelLi nul usPositive

by SeapE epeWien 2oxtr 86t pPOMEhu@els a8t Posiduneel 1 ghy.coltindisdwas

concentrationwith thew thout theqi Yco 1Pl w tw thout
cehbheifuged (Kubota 8800, 2,000rpm, 10 minutes), and the
supernatant was collected to make a fermented rice powder
extract.

(7) Measurement of limulus active substance content by
limulus assay: For measurement, Toxi-color system supplied by
Seikagaku Corporation was used, and Seikagaku Corporation Et-1
was used as the standard limulus active substance. The content
of the limulus active substance in the fermented rice powder
extract was measured to be 1.7ug/mL.

[Example 21]

[01C1]

Immunopotentiation action of fermented rice powder extract

An acute myelogenic leukemia cell line, THP-1 (1x10°/250
uL, RPMI1640 medium containing 10% fetal calf serum) used as

human macrophages were placed in a 48-wellplate, andpreviously

precultured for 30 minutes. Subsequently, 250 pL of the medium
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(ng/mM)addition ofaddition ofthe addition oaddLtion of

pol ynyxi n Bpol ynyxi n Bpol ynyxi n Bpol ynyxin B 00000 68

10000.1 100002.2 10000. 106.1 10000. 10. 6023.9

100000. 52. 4029. 3 [0103] H. Exanples relating to

fermented brown seaweed extract [Exanple 22] [0104]

Production of fermented brown seaweed nekabu extract

(1) 1.0L of water, 0.2g of potassium (I) phosphate,

1.15g of sodium Il phosphate, 8g of commobn salt and

0.2g of potassium chloride were added to a 2 liter

conical flask. (2) A dried brown seaweed nekabu (20g)

was added to (1) (3) (2) was sterilized b{ aut ocl ave.
(f{®31 Prodpareab P Erilof waRceddemscOpRatdlivnf 1ok L Peprreria-ration

aggl onerans isolated fromthe wheat flour. was added to
of mRichosampLs eGwh tsehtel? FskaBu nEBRUTATRE%F Wsryprovided
wigrepared in the sane conposition,

oV &F G Hode) BBy YBURETy & odher PHG G - Bfter

cug{g aﬁgg%ggéhﬁﬁéﬁéggh&_ﬁn&?%u&%&gg@%% Eogngﬁjﬁp%ells were
collected. The TNF activity in the supernatants was measured

by a cytotoxicity test using 1L.-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
biolcgical activity different from those of the low molecular
weight lipopolysaccharide and the Ilimulus positive glycolipid.
[0102]
[Table 22]
TNF production frommacrophages by fermented rice powder extract

and inhibitory effect of polymyxin B (TNF inducticon activity

of fermented rice powder extract)

. . . Limulus
Fermented rice | Fermented rice Limulus positive
Sample powder extract | powder extract positive glycolipid
concentration with the without the glycolipid with without the
(ng/ml) addition of addition of the additicn of addition of
polymyxin B polymyxin B pelymyxin B polymyxin B
0 a 0 0
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(5) The total amount of (4) was added to (3) , and
fermented 69 at 37C for 72 hours by gently stirring.
(6) The fernented brown seaweed nekabu sol ution of (5)
was extracted by heating at 120C for 20 m nutes in the
autocl ave. This was centrifuged (Kubota 8800,
2,000rpm 10 mnutes), and the supernatants were
collected to nmake a fernented brown seaweed nekabu
extract. (7) Measurenent of |limulus active substance
content by |imulus assay: For neasurenent, a
Toxi - col or system supplied by Sei kagaku Cor poration

was used, | and Sei kagaku Corporation Et-1 used as 0
a standard |inmulus active substance. The confent of

=

the Timul bs acti ve substance I n @he f er ment ed | br own

seaweed hekabu extrat{ was neasufe¢d to be 13 4g/ m_. 2

Mo

[EXampl e 23] [ O0I05]_ [Tmrunopotentiiati on act] on of 6 1
ferment®| brown seavieed mekabuw’ ek{ract An atdte '

myelogeni ¢ Teukéma cell Tirne, THP-I (I x 106/250 L
RPM 1640 redi um cdhthining 1098 f@fal calf sefunm) used?3-

0

as —human| macrophages | Were placed|[in a 48-wel I plate,
and &4 pusly precultured fof-480 mnutes.

Subsequentty, 250 L of the medi um —(finat_vol ume 500

L) | ghded so that the final concentration of each

sanple was 1 to 10, 000 ng/nL. The sanpl es were
H.pEQ¥ingeds welhtangr Qup feanicaitridn @ ooy mpdwedd extract

(12.5g/nL). After
[Example 22Z]

[0104]

Producticn of fermented brown seaweed mekabu extract

(1) 1.0L of water, 0.2g of potassium (I) phosphate, 1.15g
of sodium II phesphate, 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 incculum: 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 amcunt of {4} was added to (3), and fermented
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70 culturing for 4 hours, culture supernatants and the
cells were collected. The TNF activity in the
supernatants was neasured by a cytotoxicity test
using L-929. The results are shown in Table 23. The
macr ophages produced TNF even with the presence of
pol ynyxin B by the fernented brown seaweed nekabu
extract, but with the presence of polynyxin B, the
macr ophages could not produce TNF by the | ow
nol ecul ar wei ght | ipopolysaccha ride. Fromthis, it
i's obvious that the fernmented brown seaweed nekabu
extract has a biological activity different fromthose
atoB7{helor ol nppeEdl Ay 9eRghY FEpsPéNgsacchari de and

he |i mul It | iipid. [0106 Tabl e 23
TN [Hodii (S TSRO 58 oby! MERABH: Sa_DFoaR Df ()
d K t t i-nhibj t ffect of
BRI B RECrHGct {1 Sor V1 011 o il shocLrve.
. r x e
Thbs YR R el T s et el s ok aney es) S fand

KRB UL LR SUSSLAE i oo

metkBgimk)addi-ti on ofthe addition ofthe addition
of wi t hout the poiynyxin Bpol ynyxin Bpol ynyxi n
Baddi 1) or0fufmianty xm 1BrQ0G0aL8Q06. tubstance 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
content of the limulus active substance in the fermented brown
seaweed mekabu extract was measured to be 132ug/mL.
[Example 23]

[0105]
Immunopctentiation action of fermented brown seaweed mekabu
extract

An acute myelogenic leukemia cell 1line, THP-1 (1 x10%/250
nL, RPMI1640 medium containing 10% fetal calf serum) used as
human macrophages were placed ina 48-well plate, andprevicusly
precultured for 30 minutes. Subsequently, 250 pL of the medium
{final volume 500 plL} was added so that the final concentration
of each sample was 1 to 10,000 ng/mL. The samples were provided

with & group containing polymyxin B (12.5pg/mL). After
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100002.2 71 10003.206.1 10002.414.4013.9
1000018. 731.8029. 3 [I ndustrial Applicability]
According to the present invention, it becones
possi ble to inexpensively produce the fernented plant
extract which is the safe i munopotentiator. The
fermented plant extract obtained in this way can be
utilized in pharmaceuticals, pharmaceuticals for

ani mal s, quasi drugs, cosnetics, foods, functiona
foods, feedstuff, and bath agents for mamal s

i ncl udi ng humans (specifically donestic animls, pet
animals, etc.), birds (specifically farnmed chicken

CUBBHTBREASOT &t BOVTS 7 b s Wisitpaiten tsephfl| e opildls were

ecifically aqua cyltured fish, pet fish, etc.) and
COﬁ@‘é??@braT%%.T 236LANNGSY FB]EDe mRfddaGnts was neasured
fer

R T T o oA oo i BR8  pl ST WY

[ 0107]

P _ ol BF T et ﬁéﬁt\jﬁ&ogi} in
oy £ { 3hicve-ARBERONLT B1 A NERAN:Y S, DRGIE! VDL Cher .

IveS I n a Sy 1 ons excl usi ve

o fPbANYmPA, 15 LIULLBNEOUSL Y A1 4:af Wbl e ndRaB Lok fract,
grant negative~ bacteriumis cu t'ur ed.
but with the presence of polymyxin B, the macrophages could
not produce TNF by the lowmolecular weight lipopelysaccharide.
Fromthis, it is obvious that the fermented brown seaweed mekabu
extract has a biological activity different from these of the
low mclecular weight lipopolysaccharide and the limulus
positive glycoelipid.
[0106]

[Table 23]

TNF production from macrophages by fermented brown seaweed
(TNE

mekabu extract and inhibitory effect of polymyxin B

induction activity of fermented brown secaweed mekabu extract)

Fermented brown|Fermented brown Limulus 2;?i}u1

Sample seaweed mekabu | seaweed mekabu positive ? ll%v.d
concentration |extract with the|extract without|glycolipid with gqgfo1j%;
(ng/ml) addition of the addition ofthe addition of w;d'iz o 2
polymyxin B polymyxin B polymyxin B ;ol;myzinoB

0 0 0 a

1 Q 0 0 0.
10 0 0 0 2.
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[2] The nmethod for fernmentation and cul ture accordi ng
to claim 1 characterized in that said material is
exclusively edible. [3] The nethod for fernentation
and culture according to claim 1 or 2 characterized
in that starch is fernented as a carbon source. [4]
The nmethod for fernentation and culture according to
any of clains 1 to 3 characterized in that said

facul tative anaerobic gramnegative bacteriumis
bacillus. [5] The nethod f or fernentation and culture
according to claim 4 characterized in that said

facultq}'ve anaer obi c| baci | | us el ongs to the famly 6.1
Enteré%acteriaceae. fS] The ne%hoj for fernmenfation )

and re according|to cl ai 4| characterized in
thatqgg#g facultat'Vg anaerobf%’%acillus bef ongs to 13.9

t he genus| Pant oea, rratia o terobacter. [7] The
netﬁ%ﬁﬂﬂ%r ferneﬁﬁ%?fan and Eg'e accordin% to claifi->

4 characterized in that sard facultative anaerobic
[Ihdestlrisl 78pp$iPahti déayaggl oi nerans. [ 8] The net hod
for fermentation and culture according to any of
clailsl0l’to 7 characterized in that said edible plant
is a food grain, seaweed or a bean, or a mxture
t heesiordigle Therle Hote dont flevimertidti on tahgceuksupessible
according to claim 8 characterized in that a materi al
L0 JYGKRAT B 6 AP FGSd thRaf Arme Rt AR RA AT Gt raGtcBhich s

gomd r, wheat bran gomder, ri$F b£an or gak | ees.
the safe immuncpotentiator. The ermentec plant extract

obtained in this way can be utilized in pharmaceuticals,
pharmaceuticals for animals, gquasi 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.

72




[10] The nethod for fernentation and cul ture according
to claim 8 characterized in that a material derived
fromsaid seaweed is brown seaweed powder, nekabu
powder or kelp powder. [11] The nethod for
fermentation and culture according to claim 8
characterized in that a material derived fromsaid
bean is a bean curd refuse. [12] A fermented pl ant
extract characterized by being obtained by the nethod
for fernmentation and culture according to any of
clains | to 11. [13] Fernented plant extract powder
characteri zed by being obtained fromthe fernented

pl ant extract according tG-7l m 12. [14] A fernented

flant extract conposition characterized in that the
er feMEEA Y &R EREFREL 242 E8r apﬁgc%terau frapagketphaed in

R L L o e rEekEriRifed o

I 14 h
« SR A 08 LB LS %vezla%;?ﬁﬁ' LG 1eves
mp%arsrmﬁtgﬁ cal re@aehgﬁggﬁgute! un'usfl%f dﬁ a $1948Si ang

drug, a cosnetic ctlon foo

51ﬁ§fg§ﬁégﬁslyors§193tPa@@?@&tl@é6]aHQ@r&@I@En§f5h¥%éﬁ%tlve

extract according to claim12 characterized
ba€kBbiki ng physi:eeghem cal properties which are an

ability of macrophage activation even with the
[2pregenrceethod for fermentationand culture according toclaim
1 characterized in that said material is exclusively edible,
[3] The method for fermentation and culture according toclaim
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 characterized in that said facultative anaerobic
gram-negative bacterium is bacillus.
[5] The method for fermentation and culture according toclaim
4 characterized in that said facultative anaerobic bacillus
belongs to the family Enterobacteriaceae.
[6] Themethod for fermentation and culture according toclaim
4 characterized in that said facultative anaerobic bacillus
belongs to the genus Pantoea, Serratia or Enterobacter.
[7] Themethod for fermentation and culture according toclaim

4 characterized in that said facultative anaerocobic bacillus
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of polynyxin B. [17] The fermented pl ant extract
according to claim12 or 16 characterized by having
an i mmunopotentiation activity. 75

is Pantoea agglomerans.

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

[9] The method for fermentationand culture according toclaim
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] Themethod for fermentationand culture accordingtoclaim
8 characterized in that a material derived from said scaweed
is brown seaweed powder, mekabu powder or kelp powder.

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

[12] A fermentedplant extract characterizedby being 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 is
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contained.

[15] The fermentedplant extract compositionaccordingtoclaim
14 characterized in that said fermented plant extract
composition is a pharmaceutical, a pharmaceutical for animals,
a quasi drug, a cosmetic, a food, a functional food, a feedstuff,
or a bath agent.

[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 te claim 12 or 16

characterized by having an immunopotentiation activity.
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