2 3J UL 2004 1 "RED PHOTOSYNTHETI C BACTERI UM AND HEALTHY FOOD TECHNI CAL
FIELD The present invention relates to a red (purple) photosynthetic
bacteriumthat is useful for maintaining or recovering health, andJaJUl 200
heal thy food prepared with sane. BACKGROUND ART Conventional ly, Japanese
-Un- exam ned Patent Application, Tokukaisho No_ 47-25379 discl oses that
red photosynthetic bacteria can be-utilized for sewage treatment. The red
“photosynthetic bacteria are red non- sul fur bacterium (Athi orhodaceae) and
red sul fur bacterium (Thi orhodaceae). However, the prior art does not
di scl ose or teach that ingestion of the red photosynthetic bacteria is
effective for maintaining or recovering health. 2 3 JUL 2004 - 2 The
present invention has an object to provide a strain of the red
phot osynt heti c bacterium and the health food prepared with sane, which are
effective for maintaining and recovering the health. DI SCLOSURE OF
| NVENTI ON The inventors of the present invention, as a result

"RED PHOTOSYNTHETIC BACTERIUM AND HEALTHY FOOD

TECHNICAL FIELD
The present invention relates to a red (purple)
photosynthetic bacterium that is useful for maintaining
or recovering health, and a healthy food prepared with

Saime .

BACKGROUND ART

Conventionally, Japanese Un-examined Patent
Application, Tokukaisho No. 47-25379 discloses that red
photosynthetic bacteria can be utilized for sewage
treatment. The red photosynthetic bacteria are red non-
sulfur Dbacterium (Athiorhodaceae) and red sulfur
bacterium (Thiorhodaceae).

However, the prior art does not disclose or teach

that ingestion of the red photosynthetic bacteria is

effective for maintaining or recovering health.




of intensive study on the red photosynthetic bacterium which was
incubated in various nmethods, in order to attain the foregoing objects,
found out that the red photosynthetic bacterium which is incubatgd lnda,
a specific condition, is effective for nmaintaining or recovering health,
‘to acconplish the present invention. In short, the red photosynthetic
bacterium of the present i nvention € characterized by being
“Rhodopseudononas capsul at as, FERVMBP- 7434 strain, in order to attain the
obj ect. Wth thBhabd¥esgntangermtionsbast FERNBPE7R340 REW Hchi eves
stabl e production of a healthy food that 1is excellently effective for

mai nt ai ni ngtoxinecbvdrd mepd e tivsaintihe tlilte bacglertiyof eod shet heaprbsent
invention, in order to attain the foregoing objects, is characterized by

i ncl udi ng oot appkparpdodudt hobtsaimeed hiialcubmte onebfect reephébosynt heti c
bacteriumso as to make the 2 3 JUL 2004 - 3 photosynthetic bacterium
produce a wiBE©usnAgeahal recehihetBboreaarhangenent, ingestion of the
nmet abol i ¢ product, which is obtained by incubation of the photosynthetic
bacterium so as to nmake the photosynthetic bacterium produce a viscous
material, can recover or maintain health of a person who ingests the

met abol i ¢ DISCLOSURE OF INVENTION

The inventors of the present invention, as a result
of intensive study on the red photosynthetic bacterium,
which was incubated in wvarious methods, in order to
attain the foregoing objects, found out that the red
photosynthetic bacterium, which 1is incubated under a
specific condition, 1is effective for maintaining or
recovering health, to accomplish the present invention.

In short, the red photosynthetic bacterium of the
present invention is characterized by being
Rhodopseudomonas capsulatas FERMBP-7434 strain, in order
to attain the object.

With the above arrangement, use of FERMBP-7434
strain achieves stable production of a healthy food that
is excellently effective for maintaining or recovering
the health.

The healthy food of the present invention, in order
to attain the foregoing objects, is characterized by
including a metabolic product obtained by incubation of

the photosynthetic Dbacterium so as to make the



product. It is preferable that the photosynthetic bacterium is
'Rhodopseudononus spp_ It is nore preferable that the photosynthetif L 2004
bacteriumis Rhodopseudononas capsulatas. It is further preferable %dp

t he photosynthetic bacteriumis Rhodopseudononas capsul atas FERMVBP-7434.
*Wth the above arrangenment, it is possible to further ensure the recovery
and mai ntenance of the health. For -a3fuller understanding of the nature
~and advantages of the invention, reference should be made to the ensuing
det ai | ed delsoréosynonet akdradtre conjiuptefione i vhschesanadbapamyi-ng dr aw ngs.
BRI EF DESCRI PTION OF DRAWNG Figure 1 is a graph illustrating absorption
spectrum of amwgthertlel uaboneusadrhogeqealt,f yiimgesariairi nodfl wnhéerials in
a sanple 1. of a healthy food (TFK-RC) of the present invention. 2 3 J UL

2004 - 4 \RESHMDE HIRLARRWNGHOJE BHEaliN¥ENDL,Ohhclacibhedfbehew i s an
enbodi nent of the present invention. A healthy food (TFK-RC) of the

present i nyentdonrcoN &iNg e MBidke] i PooduR: Ohe pRbOIOFyIREEL &C
bacteriumthat 1's obtained froma |iquid nmedium
bacterium produce a viscous material, can recover or
maintain health of a person who ingests the metabolic
product.

It is preferable that the photosynthetic bacterium
is Rhodopseudomonus spp. It is more preferable that the
photosynthetic bacterium is Rhodopseudomonas capsulatas.
It 1is further preferable that the photosynthetic
bacterium is Rhodopseudomonas capsulatas FERMBP-7434.

With the above arrangement, it is possible to
further ensure the recovery and maintenance of the
health.

For a fuller understanding of the nature and
advantages of the invention, reference should be made to

the ensuing detailed description taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWING
Figure 1 is a graph illustrating absorption spectrum
of an ether solution used for qualifying carotinoid

materials in a sample 1. of a healthy food (TFK-RC} of

the present invention.




prepared by incubating a bacterial solution including a photosynthetic
bacteriumand preferably a lactic acid bacteriumso as to produce 'Q3QWL2W4
| arge quantity a viscous nmaterial fromthe photosynthetic bacterium
ot her words, the healthy food is obtained by, for exanple, filtration of
“the liquid nedlun1by means of centrifugation, and dehydration of a
concentrated biomass, which is a res#duoe including each bionmass having
“the netabolic product of the photosynthetic bacteriumexcluding filtrate,
for exanple by neBEiST aflODEr BeRecHRRYAYG THE t AHE ABVAENAEONheal t hy food
(TFK-RC), as explained later, was not toxic, and regular intake of the
heal t hy food (TeiédRGbeshovelono isd danef émisddimdht e@fer thebgeresshwas
i mprovenent of health condition of unhealthy people who had ingested 30 ny
to 360 no,ipvRereferably 60 ng to 240 ng of the healthy food (TFK-RC)
per day for a period ranging fromone week to 6 nonths for exanple, where

the ingestion yaslinofg 2oda) Lhix2080 oS cid MBrateRtelarablyidhvi ded

into four tinmes (norning, noon, night and before sl eep). The unheal t hy

peopl e ""%%%Li Hering tngla 9L © fe cagger 4 #A&Jg heS}@ge,

| ynphogr anul o severe etes, severe depre55|o severe cardi ac
di sease, %%%%g%fﬂ%'1 lggase obtained from a liquid medium

prepared by incubating a bacterial scolution including a
photosynthetic bacterium and preferably a lactic acid
bacterium so as to produce in a large quantity a
viscous material from the photosynthetic bacterium. In
other words, the healthy food is obtained by, for
example, filtration of the liquid medium by means of
centrifugation, and dehydration of a concentrated
biomass, which is a residue including each biomass
having the metabolic product of the photosynthetic
bacterium excluding filtrate, for example by means of
freeze-drying.

The thus obtained healthy food (TFK-RC), as
explained later, was not toxic, and regular intake of
the healthy food (TFK-RC) showed no side effect.
Moreover, observed was improvement of health condition
of unhealthy people who had ingested 30 mg to 360 mg,
more preferably 60 mg to 240 mg of the healthy food

(TFK-RC) per day for a period ranging from one week to

6 months for example, where the ingestion was 1n one




(i ncluding atopic dermatitis), inpotency, epilepsy, hypertension
(including I ow bl ood pressure), chronic constipation, chronic diar rzl‘gegm_ 2004
i nsomi a, nmenstrual pains, acute pneunobnia, the autonom c inbal ance,
cerebral enbolism or polyp of the colon. The ingestion was carried out
Wi th consent of the unhealthy people _and a nedical doctor in charge for

t he unhealthy person. Because of thi é, it was deduced that the healthy
food (TFK-RC) inproves_autojnmune of. the patjents, and |t was indicated
that ther & s SpcdstiRTARSY ( RaticRE nbaFbhy Ffodt i TER. RECHALPRT 1 i of ency
for recovering health condition of the patient who ingested it, even though
syst em of faan f updgibén aad Urkdonm. Susestver Thet uphsai kY cReePtfe heal t hy
food (TFK-RC) was effective for maintaining the health of a health person
who i ngestestk i $ufTheipdotfosymt heet cebampéri: umanses oinexdepl einal red
non-sul fur bacterium which is a red photosynthetic bacterium

At hi or hodatteag: Rhodbpsghidgranusomapr e 2e8edbl 2004kt ay.ef ersdbgre
Rhodopseudononas capsul atas, or especially preferably Rhodopseudonobnas
capsul at asidzRMBRAf34se et r&i Bathahchadsbaes , depasireedkiin adi sediee nat i onal

(including atopic dermatitis), impotency, epilepsy,
hypertension (including low blood pressure), chronic
constipation, c¢hronic diarrhea, insomnia, menstrual
pains, acute pneumonia, the autonomic imkalance,

cerebral embolism, or polyp of the colon. The ingestion
was carried out with consent of the unhealthy people
and a medical doctor in charge for the unhealthy
person.

Because of this, it was deduced that the healthy
food (TFK-RC) improves autoimmune of the patients, and
it was indicated that there was a possibility that the
healthy food (TFK;RC) had efficiency for recovering
health condition of the patient who ingested it, even
though system of its function was unknown. Moreover, it
was indicated the healthy food (TFK-RC) was effective
for maintaining the health of a health person who
ingested it.

The photosynthetic bacterium is, for example, a

red non-sulfur bacterium, which is a red photosynthetic

bacterium, Athiorhodaceae  Rhodopseudomonus, more




depository Authority for m croorgani snms. The international depository

authority is the National Institute of Bioscience and Human- Technol og
National Institute of Advanced Industrial Science and Technol ogy, W&H 2004

address is 1-3, Hi gashi 1-chome, Tsukuba-shi, |baraki, Japan (Post Code

- 305-8566) - The FERMBP-7434 strain‘m%s_internationally deposited on
January 18, 2001, by requesting to transfer to depository in accordance
with the ter of the_ggdagest Treaty, Bikokgn 0_No. P—17654i ﬁ?ich had
been domBda AR e pSEPPRRSEHIPAL AR & HRT T ?1% Sdefdsi Ty ~Atthority on
Novenber 18, 1999 (original de q;itor date) .. The name of the depositor

i s Bi ochemuafdusthtnl .qoﬂﬁéﬁ PPIpR Bsent 2 T MdDuhi FERMETDA} 34 Addr ess
of the depositor is 2-25-D407, 1- chone, Wadayama-dori, Hyogo-ku

Kobe- shi, Sfsda JFdwdn_hathebeast i denerdtBact aFi udi ne\n REIactobati | | us
spp. or Streptococcus spp., for exanple. The Lactobacillus spp. may be
Lact obaci |dapsutiqry i pusheamnity Lber ohactppugantsdsphi l us, for exanple. The
Streptococcus spp. may be Streptococcus |lactis and Streptococcus

t her mophi l us, T ekappteat2o83alULd2P04itoTfy Bapltidioned ybel sy | shencubati on
condition of the bacterial solution. To begin with, as the incubation

National Institute of Bioscience and Human-Technology,

National Institute of Advanced Industrial Science and
Technology, whose address 1is 1-3, Higashi 1-chome,
Tsukuba-shi, Ibaraki, Japan {Post Code 305-8566). The
FERMBP-7434 strain was internationally deposited on
January 18, 2001, Dby requesting to transfer to
depository in accordance with the terms of the Budapest
Treaty, Bikokenyo No. P-17654, which had been
domestically deposited at the international depository

authority on November 18, 1929 (original depository

date) . The name of the depositor is Biochem Industrial
Co., Ltd. (representative 7 : Nobuhiro TODA).
Address o©f the depositor 1is 2-25-D407, i-chome,

Wadayama-dori, Hyogo-ku, Kobe-shi, Hyogo, Japan.

The lactic acid bacterium may be Lactobacillus
spp. or Streptococcus sSpp. . for example. The
Lactobacilius spp. may be Lactobacillus bulgalicus and
Lactobacillus acidophilus, for example. The

Streptococcus spp. may be Streptococcus lactis and

Streptococcus thermophilus, for example.




condi.tion, the bacteria and a liquid medium (pH 6.0 to pH 8.5) including
organic materials, mainly low fatty acids (at |east one of a satura}&dUl 0
‘fatty acid and an wunsaturated fatty acid), were poured into a transparent
growth tank. The incubation was carried out in the growh tank wth
-illumnation of light at 3000 lux to 10000 lux, at a tenperature rangi ng
from23 Cto 39 C, and under an anaefobic condltlon The i ncubation

- reached a stationary phase in 72 hours at |atest, so that the concentrated
bacteria couIdEhgﬂ@bHaxhe@eﬂc@h115he1ntqba§lﬁﬁd|%%&dqﬁéomlqﬁﬁdtﬁﬁﬂium
contained biotin, thiamn, and niacin as growh factors. The incubation
condi tion ba&t@tﬁ]aﬂl nedlbellom/ WTd begie detwlh) sasTothegiimankatiem a mi xi ng
tank for nutrition, prepared was a base nedi um made of a m xture of

i ncubat i O%M&ti@m_e&he( NbMdt @804 andKE2RGhuid MiSDIum7KRE & .NaGle  NaHCOB,
and yeast extract (including the above nentioned growh factors). In case

of the inf%lbaéi@r' Qhc1tle o gorbﬁg&ﬁw hagkeniaum, ARyt Yoacifissych as
acetic aci propionic acid, and lactic acid, which were in a formof Na

sal t, Wer%clal%%ﬁd (Lt (iefa@% hase oFed ught §PadEqt TRigDAELS hanki qu d medi um
(for exanple, at pH 7 Moreover, in case of the 2 3 J UL 2004

unsaturated fatty acid), were poured into a transparent

growth tank. The incubation was carried out in the
growth tank with illumination of light at 3000 lux to
10000 lux, at a temperature ranging from 23 °C to 39
°oc, and under an anaerobic condition. The incubation
reached a stationary phase in 72 hours at latest, so
that the concentrated bacteria could be obtained from
the liquid medium. The liquid medium contained biotin,

thiamin, and niacin as growth factors.

The incubation condition is explained below with
more details. To begin with, in a wmixing tank for
nutrition, prepared was a base medium made of a mixture
of incubation substances (NH,),SO,, KH,PO,, MgSO, - 7H;0,
NaCl, NaHCO,, and yeast extract (including the above
mentioned growth factors). In case of the incubation of
the non-sulfur bacterium, low fatty acids such as
acetic acid, propionic acid, and lactic acid, which
were in a form of Na salt, were added into the base
medium, so as to prepare the liguid medium (for

example, at pH 7.0). Moreover, in case of the



- 8 ' incubation of the red sul fur bacterium Na2S9H20 was added into the
~base nedi um and adj usted by using KOH solution so as to prepare a | guild 2004
medi um (at between pH 8.2 and 8.5). Next, the liquid nmedi um was
transferred fromthe mxing tank for nutrltlon to a sealed and illum nated
-growth tank. Then, as the photosynthetic bacterium for exanple,
Rhodopseudononas capsulatas FERVBP- 7484- strain, which was a red |
- non-sul fur. bacterium (Athiorhodaceae), was inocul ated into the seal ed and
i 'l um nat dchegioatiiort ank |the hirsdc asel £ inumbachastieuor Mast SH.Lquias of
shochu (Japanese distilled white liquor), in which organic acids had been
gener at ed,adde@ht i h€opaticedbagé r eeidiyin ndmwdt heéjssaleed laynd uslingmi ki ed growt h
tank, instead of the liquid medium Note that, the photosynthetic
bact eri umLf; fehich typeadl @ fT%i@@QHaZﬁS 13 @rcphmeghuﬁosa,c seetasen al cohol
and other high nolecular carbohydrates, thereby growing well, if various
het er ot rophj G Bach gy i@ Hoexist, besides the organic acids that form the
| i quid nmedium Because of this, it is nore effective to inoculate, in the

seal ed and "'M@atgﬂ?grﬂvegéng: apka YAr LAUS DELeLeLEpell ¢roacipei a, such

as the above-nentioned Tacti acteria, together with t
photosyntﬂ%ﬂa&EPagggﬁl%@r nutrition to a sealed and illuminated

growth tank. Then, as the photosynthetic bacterium, for

example, Rhodopseudomonas capsulatas FERMBP-7434
strain, which was a red non-sulfur  bacterium
(Athiorhodaceae), was inoculated into the sealed and

illuminated growth tank.

In this case, human waste or waste ligquid of
shochu (Japanese distilled white 1liguor), in which
organic acids had been generated, might be poured
direétly into the sealed and illuminated growth tank,
instead of the liquid medium. Note that, the
photosynthetic bacterium of this type also metabolizes
starch, glucose, sucrose, alcohol, and other high
molecular carbohydrates, thereby growing well, if
various heterotrophic bacteria coexist, besides the
organic acids that form the ligquid medium. Because of
this, it is more effective to inoculate, in the sealed
and illuminated growth tank, various heterotrophic
bacteria, such as the above-mentioned 1lactic acid

pacteria, together with the photosynthetic bacterium,




2 3JUL 2004 - 9 while adding those high nol ecul ar carbohydrates ,int
liquid medium I n addition, hydrogen gas generated during the in@dﬁéﬁh

~of the photosynthetic bacterium can be stored in a tank so as to be used
as a fuel. Consequently, the bacterial solution which had been incubated

-to an optinmumlevel in the sealed and illum nated growth tank, was
converted into the concentrated bionfiss by gathering the bacteria by neans

- of a continuous centrifugal separator. Thereafter, the concentrated

"bi omass ma&uﬂmeeadddngedth@sasItuﬂobm@ﬂﬁcala@ehq@rb@bmdbaéﬂﬁsslHH% t he
above process, when the incubated bacterial solution is transferred into
the contigHeousigend rinkdgah . saparaddit idd, i syf@psgehl gatso gametanedus| y
obtain the identical photosynthetic bacterium when, for exanple, 20% of
the whol e diﬁ'ilfgj Ofhei S rRtummsi dref bfi tHheppbevkint Rakiso baatet henl i qui d
medi um prepared in the mxing tank for nutrition is added to the 20% of

the Iiqui d.Jipdidine =3 :!rhaé cdde $535ON Wy theegeatbed apdl.il | uninated

growt h tank was use hi s nmet hod mas because t he phot osynt hetic
bacteriumgro n Jghe Josphese angs ampderad he
illum nated :ﬁ%ﬁﬁg %?E%Ekgmeé% 3000 [ ux and 10000 | ux) . Moreover, a

stirring gpparatys fOL.§tivd 09 he il fe Bl YA "BYe sealed and

illuminated growth tank, was converted into the
concentrated biomass by gathering the bacteria by means
of a continuous centrifugal separator. Thereafter, the
concentrated biomass was freeze-dried so as to obtain a
dehydrated biomass. In the above process, when the
incubated bacterial solution is transferred into the
continuous centrifugal separator, it 1is possible te
continuously obtain the identical photosynthetic
bacterium, when, for example, 20% of the whole solution
is always left in the growth tank so that the liquid
medium prepared in the mixing tank for nutrition is
added to the 20% of the liquid medium.

Note that, the reason why the sealed and
illuminated growth tank was wused in this method was
because the photosynthetic bacterium grows optimally in
the anaerobic atmosphere and under the illuminated
condition (between 3000 lux and 10000 lux). Moreover, a

stirring apparatus for stirring the liquid medium may

be provided in the sealed and illuminated growth tank.




be provided in the sealed and illum nated growh tank. 2 3 JUL 2004 - 10
~The provision of the stirring apparatus can inprove growh speed ofy 3 ?‘lﬁ.ZU[]i.
bacteria. [EXAVPLE] Described below is an exanple of the incubation o
t he photosynthetic bacterium To begin with, in the mxing tank for
~nutrition, added into water of 1 x 103 cnB (1 litre) were: (NH4) 2SO4 0. 3g
KH2PO4 0.5g MSO4 7H20 0. 2g NaC- &%g NaHCO3 0.2g Yeast Extract 0.01g
- The respective above-listed nutrition were mxed into the water to prepare
the base @i uproFustber,of addtd c s4dird i0g4 APghatHES | PRRhETRIFPVDI Na
salt, and sucrose 5 weight o were added into the base nedium which was
furt her adjrusicéd speapHoE Ghef draceanid e, to prepare the |iquid nedium
Then, the liquid nediumwas transferred into the sealed and ill um nated
grow h tank. Tweegrawih tank, made of a transparent material, such as
glass, in a cylinder-1like shape, ‘was

Described below is an example of the incubation of

the photosynthetic bacterium. To begin with, in the
mixing tank for nutrition, added into water of 1 x 10’

cm? (1 litre) were:

(NH,) ,S0O, 0.3g
KH,PO, 0.5g
MgSsQ, - TH;0 0.2g
NaCl 0.5g
NaHCO, 0.2g
Yeast Extract 0.01g

The respective above-listed nutrition were mixed
into the water to prepare the base medium. Further,
acetic acid 0.4 weight %, in the form of Na salt, and
sucrose 5 weight % were added into the base medium,
which was further adjusted to pH 7.0, for example, to
prepare the liguid medium. Then, the liquid medium was
transferred into the sealed and illuminated growth
tank.

The growth tank, made of a transparent material,

such as glass, in a cylinder-like shape, was




233 UL 2004 - 11 illumnated by fluorescent |anps arranged in periphery
of the growth tank at regular interval so as to illumnate evenly_an
inside of the growth tank. Meanwhile, the growth tank was providea%hﬁmhm%
stirring device that has blades of a size of a radius of the growh tank,
“in the growth tank. Therefore, the growh tank was capabl e of incubating

t he photosynthetic bacteriumin a takhe quantity and with ease in the
- anaer obi ¢ at nosphere. Next, a solution (bacterial concentration 106

cel | / cnB) idfl uRhigtipsd ublpnddus respsutat banERVBPa7484  ist rgmimesri nocul at ed
ina 20%ratio (v/v) over the total of the solution in the growmh tank
then, a smdl | tlpuamndwtlof mardlactatc acighbact erntemvdactabacas | uso

bul gal i cus, bacterial concentration 106 cell/cnB) was inocul ated. The
liquid nmedillumiasatsd | reedndy aanot afriikde speed tBeti BRDWREr NMawike at an

i ncubation tenperature 30 C under illumnation of 10000 lux. After 8

hours, theghaiitle oftidegpbot@syahheiihe Rackededmatraidnest itsinopti num
(stationary phase). Here, in the growth tank, a |l|arge quantity of the

viscous myLfiicl Padcbesny prodused s Wi ls Ahe, phat osypifiet e bagteri um was

grown. This liquid nmediumwas transferred into a continuous centrifugal
Separatordfawyﬂ)é§§§,tiﬂekhﬁogrowth tank. Therefore, the growth

tank was capable of 1incubating the photosynthetic
bacterium in a large quantity and with ease in the
anaefobic atmosphere.

Next, a solution (bacterial <concentration 10°
cell/cm®) of Rhodopseudomonus capsulatas FERMBP-7434
strain was inoculated in a 20% ratio ({v/v) over the
total cof the solution in the growth tank, then, a small
guantity of a 1lactic acid bacterium {(Lactobacillus
bulgalicus, bacterial concentration 10° cell/cm?} was
inoculated. The liquid medium was stirred at a rotation
speed 13 times per minute at an incubation temperature
30 °C under illumination of 10000 lux. After 8 hours,
the growth of the photosynthetic bacterium attained its
optimum (stationary phase). Here, in the growth tank, a
large quantity of the viscous material had been
produced, while the photosynthetic bacterium was grown.

This liquid medium was transferred into a

continuous centrifugal separator (sharp less type) so

as to gather and concentrate the bacteria. The




as to gather and concentrate the bacteria. The 2 3 JUL 2004 - 12
_concentrated biomass was subjected to the freeze- drying, so that ¢§RejiL 2004
bi omass was obtai ned. The thus obtained bi omass could be inocul ated and
obtained in a ratio of about 5 g per I x 103 (1 litre) of the liquid

-medi um As di scussed | ater, the thus obtained biomass was quite active. In
the followi ng, explained is a processldf-the freeze-drying. To begin wth,
the thus obtained concentrated bi omass (about 1011 cell/cnB) was freezed
to store igoreeivtasierd optemna®s twWesti mebokcthd f teezdhalr yiregezeor
exanple, 4 x 103 cnB (4 litre) was naturally thawed (about 12 hours), then
pour ed andimiivigded siont ohat sticki rgidmdds esvafsor obt2ined03 Th8, Bppsoxi mately
evenly (about 440 cnB each bottle). Consequently, in a prelimnary

freezi ng tavaire@SHidpasshiehibathearvdildesi i anddvbnadneid hiranaanti -
freezing solution such as nethanol, a bottom of the sucking bottles was

touched Widdt iihey@nhbohit €6Zignpersol Uki @0 byl neansedf o pnef repgeid while
the sucking bottles were rotated, so that the concentrated bionass in the

sucki ng boddiemasatr eazedaga M $eeAS LA A obBhAnkY MAbRAgsan inner
wal | of the sucking bottle (it was arranged that a thickness of the

freezed biomBs3 ik active.

In the following, explained is a process of the
freeze-drying. To begin with, the thus obtained
concentrated biomass (about 10 cell/cm?) was freezed
to store in a freezer, once. At the time of the freeze-
drying, for example, ¢ x 10° cm’® (4 litre) was naturally
thawed (about 12 hours), then poured and divided into 9
sucking bottles for 1.2 x 10° cm’, approximately evenly
{about 440 cm® each bottle).

Consequently, in a preliminary freezing tank (- 45
°C), which had been filled in advance with an anti-
freezing solution such as methanol, a bottom of the
sucking bottles was touched with the anti-freezing
solution by means of a prefreezer, while the sucking
bottles were rotated, so that the concentrated biomass
in the sucking bottle was freezed again so as to form a
thin film along an inner wall of the sucking bottle (it

was arranged that a thickness of the freezed biomass in

the sucking bottle was about 8 mm, and the freezing

time was about 20 minutes). The freezed concentrated




t he sucking bottle was about 8 nm and the freezing tinme was about 20
‘minutes). The freezed concentrated 2 3 Jul 2004 - 13 bionmass was stjo} el s
the freezer until the freezing of all the 9 bottles were conpleted. After
that, an inside of a trap of a freeze-drier was cooled down (-45 C). After
-one hour since then (that is, when the cooling in the trap was conpl eted),
a vacuum punp was operated. After it Was confirnmed that a vacuum gauge of

- the vacuum punp was | owered bel ow 26 Pa, preferably 4 to 6 Pa, the
respect i veismakisngrasbattdesi vier ecloonfieeeedrwianhilt et fapezGovgs exfuent | y,
the respective sucking bottles and the vacuum punp were |inked via the
trap. Thealit keedmpyibagtdfest hefa esagd etidmass i nside the respective
sucking bottles was started at a roomtenperature (20 Cto 30 C). The

drying time, whichet haadryifg theeqdepands orap hefr @omrdeepeitiay e, was
about 40 hours. Note that, even though the above exanple used the

freeze-drying @ﬁ%f@@ FBuhe (-gdeying mehhkedof ohde Hepicest habed tipmass, it

was al so possible to use spray-drying as another drying nethod. The thus

opt Ay ne0 Jenad WOmamRHaenDT LLed x0T in SAPLEADD el Mkl SLiPl] 10

apparatus of a prdpeller- type m where the rotation of the
propeller% W%%u%%P%Rm%?Qggsr&EArggegs AQCQQWQQrw%@econfirmed that

a vacuum gauge of the vacuum pump was lowered below 26
Pa, preferably 4 to & Pa, the respective sucking
bottles were connected with the trap. Consequently, the
respective sucking bottles and the vacuum pump were
linked wvia the trap. Then, the drying of the freezed
biomass 1inside the respective sucking bottles was
started at a room temperature (20 °C to 30 °C). The
drying time, while the drying time depends on the room
temperature, was about 40 hours. Note that, even though
the above example used the freeze-drying method as the
drying method of the concentrated biomass, it was also
possible to use spray-drying as another drying method.
The thus obtained dried biomass was milled, for
example, by using a crushing apparatus of a propeller-
type (sample mill), where the rotation of the
propellers was about 15000 rpm, so as to powder the
dried biomass. Other powdering methods were, for
example, a jet mill method or a ball mill method.

The powdered dried biomass may be used as the



dried bi omass. O her powdering nethods were, for exanple, a jet 'gm 20
~method or a ball mll nethod. The powdered dried bi omass may be uzg és Whe
2 3 JUL 2004 - 14 healthy food (TFK-RC ) as it stands. Alternatively, the
powdered dried biomass may be processed into a formof a tablet for a sake

- of easy ingestion. For exanple, a tablet-mking machine of a high speed
rotation type may be used for makihgtiéhe tablet. At the time of the

- tabl et making process, it is possible to nake the tablet w thout using an
exci pi ent ,healtthwasfoadt FEK-RC) biamlekt ahandsrelPdasmgtdyenity sueheas
magnesi um stearate . Note that, if necessary, it nmay be possible to use
an exci pipmddmwozd adiy isd i hjomades @alyn hdhepabovese@xphabned fiwagn t e exanpl e
where Rhodopseudononas capsul atas FERVBP-7434 strain was used. However,
it may be possbbte feruse sdher ofphaisgsyntidest tomacFeri axassyde asa
Chromati um vinosumin a Thiorhodaceae famly, or Rhodospirillum Rubrum
in an At hi gshadaggamg fagdhyne Eaghaquaphi fsipeald enumiiad dafe may

bact eri ochl orophyl|l and carotenoid materials in the healthy food TKF-RC

vere carrigd Quld based R4k photasynthel ke .r esearcid ng ideet Bed"c by Sakae
Kato, Kyoritsu Publishing Company: 1981).
tablet making process, it 1is possible to make the
tablet without using an excipient, such as lactose, a
binder, and a releasing agent such as magnesium
stearate. Note that, if necessary, it may be possible
to use an excipient for adjusting a dose.

In the above, explained was the example where
Rhodopseudomonas capsulatas FERMBP-7434 strain was
used. However, it may be possible to use other
photosynthetic bacteria, such as Chromatium vinosum in
a Thiorhodaceae family, or Rhodospirillum Rubrum in an
Athiorhodaceae family.

Each gquantification method for bacteriochlorophyll
and carctenoid materials in the healthy food (TKF-RC)
were carried out, based on "photosynthetic researching
method" {(by Sakae Kato, Kyoritsu Publishing Company:
1981).

Described below is the qualification method for

the bacteriochlorophyll. To begin with, about 10 mg of

a sample of the dried healthy food (TFK-RC) was taken

and measured, and suspended in a physiological saline




Descri bed belowis the qualification nethod for the bacteriochlorophyll.
To begin with, about 10 ng of a sanple of the dried healthy food (TFK-RC
was taken and neasured, and suspended in a physiological saline 2 3 ﬂ'U}m
2004 - 15 solution, 100 mB (I). Further, 4.9 cnB of acetone: met hahp Kk
[7:2 (v/v)] was added. Then, the bacteriochlorophyll was extracted. Then,
the extract was appropriately dilutekk Absorbancy of the diluted solution
~at 770 nm was neasured. A concentration of the bacteriochlorophyll was

cal cul at ed@wtisn t hd 0ol i g l)equBtikbhetl) (4 Bactasr'i oéhl aeopdyet (Ag/ cnB)
= 12.15 A'(, (1) inthe following, 5 lots of sanples 1. through 5. of the
bact eri ochtemtegpindl | ofl 7t Be presént] healbby f cottled TFK- RBen,whi cbheas

manuf actured by the above nethod, were quantified, respectively. A result
of the qussddddicsdhlmrdshpl eserdedebdt rhattled.1. THABLE &hSAMBEr N SAMPLE
WEI GHT( g) A7- 7TO0CONTENT (ng/g) 1.11.32.5213.5 2.10.42.0512.0 3.9.92.1012.9

4'10-62-5&&ﬂ58a§p¥@p%laﬁ%§§7 diluted. BAbsorbancy of the diluted
solution at 770 nm was measured. A concentration of the

bacteriochlorophyll was calculated out by the following

equation (1) :
Bacteriochlorophyll (ug/cm’®) = 12.15 A, - (1)

In the following, 5 lots of samples 1. through 5.
of the bacteriochlorophyll of the present healthy food
{TFK-RC), which was manufactured by the above method,
were quantified, respectively. A result of the

quantification is presented in Table 1.

TABLE 1
SAMPLE NO. SAMPLE WEIGHT (mg) Agqy CONTENT {(mg/g)
1. 11.3 2.52 13.5
2. 10.4 2.05 12.0
3. 9.9 2.10 12.9
4. 10.6 2.58 14.8
5. 10.3 1.48 8.7

Note that, the absorbancy (770nm) indicated by A,




Note-that, the absorbancy (770nm indicated by A'ff 2 3 J UL 2004 - 16
in Table 1 is a conversion value to an extracted stock solution (5 cnB).
The result showed that the contents (weight s) of the bacteriochl @riophilypigs
in the healthy food (TFK-RC) were between 0.2 and 3.0, preferably,
-between 0.6 and 1.9. In addition, because the neasurenent of the

absorbancy was carried out at 770 mrméred region) in the quantification of
- the bacteriochlorophyll, it was noted that the neasurenent result of the
bact er i ochlnoraghhd | 1 was mocoafegstion atalld  tevan ektrelgsedarsiadtoi d
materials were contained in the diluted solution. Next, the quantification
met hod of stoietdamrot { hoice®} maTaei atssukt expbaeded:hafo bbgi wamttdntsabout 10
ng of a sanple of the dried healthy food was taken and neasured, and was
suspended (w2 i@ithagpl ,oothed artexidatlof@shwhe Minnutke ardhlodol ed down
by ice.” A supernatant was recovered by neans of centrifugal separation. A

preci pi t atrg,guas (agai-ResUshepdedddwddie onet hanal .3 The exddfaaidw, was
repeated until a colorless extract was obtained, for exanple, for three

tinmes. Ether i 2n eauadlg quantity, and water in a double quantity with
respect to the nmethanol extract were

In addition, because the measurement o©of the
absorbancy was carried out at 770 nm (red region) 1in
the quantification of the bacteriochlorophyll, it was
noted that the measurement result of the
bacteriochlorophyll was not affected at all, even if
the carotinoid materials were contained in the diluted
solution.

Next, the quantification method of the carotinoid
materials is explained. To begin with, about 10 mg of a
sample of the dried healthy food was taken and
measured, and was suspended in methanol, boiled to
extract for one minute, and cooled down by ice. A
supernatant was recovered by means of centrifugal
separation. A precipitate was again suspended 1in the
methanol. The extraction was repeated until a colorless
extract was obtained, for example, for three times.

Ether in an equal gquantity, and watexr in a double
gquantity with respect to the methanol extract were

added into the methanol extract, and ether extraction

was carried out. Then, an ether solution, which was




added into the nethanol extract, and ether extraction was carried out.

~Then, an ether solution, which was 2 3 J UL 2004 - 17 separated ag&, m%@
dehydrat ed. The thus obtained ether solution was neasured to nake éWB %
the ether solution. Then, absorption spectrumof the ether solution was

- measured. An absorption maxi num wavel ength within a range from 400 to 550

nm of the absorption spectrumwas -dét’erni ned, and absorbancy at the

- absorption maxi mum wavel ength was neasured. Using the absaorbancy, the
contents &tpakatedr stithoivrsratehvdrateere e curas eabtadpeBy aHe% ol | owi ng

equation (2): ¢ = Dv/1.4 x 105 ... (2) c: content of carotinoid material

(nmol ), Dsoabsaépbanwygsat meheuabdor pbi omakaxi Aunewaveifengtte wethest ume of

et her solution (103 cnB, that is, one litre), 1.4 x 105 : an average

mol ecul ar sabhsedphi.on Theaef f | ebeotpoionar eigenairdinmatef | atheBecsiser t he

maxi mum absorption of the carotinoid materials exists wthin the range

from 400 £8156B89cAMvast heagdhserdnti on maxi num wavel ength within the range was

nmeasured fromthe absorption spectrum (see Figure 1) of
An absorption maximum wavelength within a range
from 400 to 550 nm of the absorption spectrum was
determined, and absorbancy at the absorption maximum
wavelength was measured. Using the absorbancy, the

contents ‘of the carctinoid materials were calculated

out by the following equation (2):
¢ =D-'v/1.4 x 10° s (2)

c: content of carotinoid material {(mol),
D: absorbancy at the absorption
maximum wavelength,
v: volume of ether solution
{10%® cm?®, that is, one litre),
1.4 x 10° : an average molecular absorption

coefficient of carotinoid material.

Because the maximum absorption of the carotinoid
materials exists within the range from 400 to 550 nm,
the absorption maximum wavelength within the range was

measured from the absorption spectrum (see Figure 1) of



2 3 JUL 2004 - 18 the ether solution. The carotinoid materials were
‘quantified, based on the absorbancy at the absorption maxi mum wavel ength.
Shown below in Table 2, are each quantification result of the calr\%g L1gpPighs
material as to the respective sanples 1. to 5. discussed above. reover,
-absorption spectrumof the sanple 1. is illustrated in Figure 1.
Absorption spectrums of the other safples 2. to S. also showed a sane

- pattern. The result in Table 2 explains that contents (Anol/g) of the
carotinoi dheat eatikegx jsoiheipeal t Be feodofTRRIRC) Madrex YrdiSsveere 25 and
7.5, preferably between 2.4 and 4.0. TABLE 2 SAMPLE No. SAMPLE A M W ( nn)
Absor bancyjuaGENEENE WEb&EEd( ry) il abgprba@icdd 76t 50hz56dhstxrption
2.10.8476. 00. 8683. 44 3.11.4476.00.7822.94 4.9.6476. 00. 6662. 97

5. 10. 4476 1201 A3 . W22 - ARBREML ATI ON:. A M W st ands for absorbancy maxi mum
-wavel ength. Moreover, according to the result in Table 1, since no

absorbancy was dgmagir pd1aloven 688RTe i M, dare each quantification
result of the carotincid material as to the respective
samples 1. to 5. discussed above. Moreover, absorption
spectrum of the sample 1. is illustrated in Figure 1.
Absorption spectrums of the other samples 2. to 5. also
showed a same pattern.
The result in Table 2 explains that contents
(umol/g) of the carotincid materials in the healthy
food (TFK-RC) were between 0.5 and 7.5, preferably

between 2.4 and 4.0.

TABLE 2
SAMPLE No. SAMPLE A.M.W (nm) Absorbancy CONTENT
WEIGHT (mg) {pmol/g)
1 5.4 476.5 0.756 3.45
2. 10.8 476.0 0.868 3.44
3. 11.4 476.0 0.782 2.94
4. 9.6 476 .0 0.666 2.97
5. 10.4 476 .0 0.733 3.02

ABBREVIATION: A.M.W stands for absorbancy maximum wavelength.

Moreover, according to the result In Tabie 1,

since no absorbancy was measured above 600nm in a




2 3 JUL 2
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004 - 19 visible region, it was found out that, at nost,

| ess

antity of a detection [imt of the bacteriochlorophyll Was, '
in the ether extract. Therefore, as to the quantification EﬁWﬁgW
arotinoid materials, it was found out that the quantification of

inoid materials was not affected at all, even though the

hl orophyl | was contained-in%he healthy food (TFK-RC). Next, as
to the respective sanples 1. to 5. of the healthy food, and water-washed
sanpl es ofvitsh®lsampéedonl. itto Vs Weveadr especthuel y ssubmest ed ttegssaci d
hydrol ysis, and then quantified in ternms of the follow ng respective

woR@sacsharddasithy neans aof @duahder f onmmrce bf quithe

chromat ographi ¢ net hod. The quantification nethod is described below To

begi n wt@ac%%xﬁ%d@ﬂ%pq{mn @sté&t‘_’@iﬁéd"‘@ﬁhgﬁe samehesxgheut. 0.5g of
~was wei ghed and placed in a centri-fugal tube. 25 cnB of water

NG JrRe C %”' tg ugal, ot ubg, ?{]EQf%tdart iefh e (?Na%f syhjected to

each sanple
was added .

ul trasoni C ext racti‘on

separatio
of water
wat er - was

m nut es, was subjecte

to centrifuga

n.(12,.000 rp tes).so t ggp supegrpat 25 cnB
w&s%alélé’eéfl n %tearlrn;eisj%jﬁe I}'Fl tr"i%%ce uga?gff ubgﬁaﬁd tacrq{e

rgqlun rf%%esc%.omr?'scpf’oct%sse%aq_’%%lanJ%’ mm%erln.%_s was 1ot
affected at all, even though the bacteriochlorophyll
was contained in the healthy food (TFK-RC).

Next, as to the respective samples 1. to 5. of the
healthy food, and water-washed samples of the samples
1. to 5., were respectively subjected to acid
hydrolysis, and then gquantified in terms of the
following respective neutral monosaccharides, by means
of a high performance liquid chromatographic method.

The gquantification method is described below. To
begin with, as to preparation o¢f the water-washed
samples, about 0.5g of each sample was weighed and
placed in a centrifugal tube. 25 cm’ of water was added
into the centrifugal tube and stirred, then, was
subjected to ultrascnic extraction for 3 minutes, then
was subjected to centrifugal separation (12,000 rpm, 5
minutes) so as to remove a supernatant. 25 cm’ of water
was added into a reside in the centrifugal tube and the

water-washing process was processed again for two times

in the same manner.




in the sane manner. 2 3 J UL 2004 - 20 The reside, to which 25 cn8 of
Acetone was added in order to renove water, was stirred, then was 23 JUL 200
"subjected to centrifugal separation (12,000 rpm 5 mnutes) so as to
remove a supernatant. After acetone renmained in the centrifugal tube was
-volatilized under a nitrogen stream the reside was air-dried to be the
wat er -washed sanple. Next, explained®s preparation of a test solution.

- To begin with, after 0.3 g to 0.6 g of each sanple or 0.3 g to 0.6 g of
each wat er - washge ssagplde wete whethhed, cd’ of8 Agfetzmeowag faddedatind was
added to the sanples and the water-washed sanples. Then, the sanples were
stirred fardye hourenbve meaar.enpes atuierédhethwat erasnashietestepl es were
stirred for two hours). Consequently, the sanples and the water-washed

sanpl es ware chdistefliynl hsdd2raoBonl (wal 600( gihf,urs eniraniek)canseasrati on:
4t), and were subjected to hydrolysis for one hour in an autoclave (121

Q). After ¢4 hesamP! §S sapd e Mat erapashedc sesREeg Wali@e@oaledchdown to
the roomtenperature, and neutralized by a sodium hydroxide solution of 30

W v% theicrenvcﬁéi;ﬂ};gsal et g,8dj uggedqua%qqi%@% wiffaat f . Jhepogihe sanpl es
and wat er -washed sanples were filtered (No. 5B,
stream, the reside was air-dried to be the water-washed
sample.
Next, explained is preparation of a test solution.
To begin with, after 0.3 g to 0.6 g of each sample or
0.3 g to 0.6 g of each water-washed sample were
weighed, 4 cm® of 72 % sulfuric acid was added to the
samples and the water-washed samples. Then, the samples
were stirred for one hour at a room temperature (the
water-washed samples were stirred for two hours).
Consequently, the samples and the water-washed
samples were diluted with 112 cm’ of water (sulfuric
acid concentration: 4%}, and were subjected to
hydrolysis for one hour in an autoclave (121 °C}. After
the samples and the water-washed samples were cooled
down to the room temperature, and neutralized by a
sodium hydroxide solution of 30 w/v%, their volumes
were adjusted to 200 cm® with water. Then, the samples

and water-washed samples were filtered (No. 5B,

supplied from Advantech Toyo Co., Ltd.}), and further

filtered with a membrane filter having a pore diameter




supplied from Advantech Toyo Co., Ltd.), and further filtered with a
membrane filter having a pore diameter 2 3 JUL 200L - 21 of 0.452@mqUL 2604
‘thereby obtaining a filtrate as the test solution. The contents of
nonosacchari des (glucose, ribose, rhamose, and fucose) were neasured by
-the liquid chromatographic method. A result of the nmeasurenment is shown
in Table 3. The neasurenent result 4irdicates the contents (g) per 100 g of
- the healthy food (TFK-RC). TABLE 3 12345 GLUCOSEBEFORE

WASHI NGb. b4 64. 85. Qim,1 PRIEROWASHItNG2112). 22. 22121 aT eRIBOSEBEFQRES

WASHI NQ&D. 70. 70. 70. 70. 7 AFTER WASHI NG&O. 50. 60. 50. 60. 6 RHAMNOSEBEFORE

WASHI N&2. 3310 i 02. 2 AFTER WASHI N&D. 90. 80. 80. 91. 0 FUCCSEBEFCRE

WASHI NG1. 21. 21. 21. 21. 7 AFTER WASHI NGO. 2NDNDNDO. 3 I n Tabl e 3, ND indi cates
that the contenthavagschessitst Ran ddwoset@cdi Pied | MyllutBs29/ 100 se, Accor di ng
to the result in Table 3, it was found out that, in the acid hydrolyzed
OS/QaWp' es of dhmdeal t yng f aaddsii- Rrbefrugsmashi ng, the contgnte (wei ght

chromatographic method. A result of the measurement 1is
shown in Table 3. The measurement result indicates the

contents (g) per 100 g of the healthy food (TFK-RC).

TABLE 3

GLUCOSE BEFORE WASHING 5.1 4.6 4.8 5.0 5.1

AFTER WASHING 2.1 |2.2 2.2 |2.2 |1.7
RIBOSE BEFORE WASHING |0.7 lo0.7 {o0.7 0.7 |0.7
AFTER WASHING 0.5 (0.6 |a.5 |0.6 |0.6

RHAMNOSE | BEFORE WASHING 2.0 2.0 2.0 2.0 2.2

AFTER WASHING 0.9 0.8 0.8 0.9 1.0
FUCOSE BEFORE WASHING 1.2 1.2 1.2 1.2 1.7
AFTER WASHING 0.2 ND ND ND 0.3

In Table 3, ND indicates that the content was less
than the detection limit (0.2g/100g).

According to the result in Table 3, it was found
out that, in the acid hydrolyzed samples of the healthy
food (TFK-RC) before washing, the contents {weight %)

of glucose were in a range between 2.4 and 7.5, more

preferably between 3.5 and 6.5, the contents (weight %)




of glucose were in a range between 2.4 and 7.5, nore preferably between
3.5 and 6.5, the contents (weight % 2 3 JUL 2004 - 22 of ribose wer@3i fLaJ00;
range between 0.3 and 1.1, nore preferably between 0.4 and 1.0, the
contents (weight s) of rhammose were in a range between 1.0 and 3.3, nore
. preferably between 1.2 and 3.0, the contents (weight s) of fucose were in
a range between 0.6 and 2.6, nore -preferably 0.8 and 2.4. Moreover,
-according to the result in Table 3, it was found out that, in the acid
hydr ol yzedfsanpjiesof werke healat hyataed bermesRC) 0 adt éndwadhing, MAFR contents
(weight “s) of glucose were in a range between 0.8 and 3.3, nore

pr ef er abl preéewabn y1 be tarckr3.M,4 tdwed condentbe (weitght sy)(wefigtitbosle were in
a range between 0.2 and 1.0, nore preferably between 0.3 and 0.9, the
contents ofwairghind®e Ofefbannose mengei beaweangel hetawén3034 amzke 2. 0, nore
preferably between 0.5 and 1.6, the contents (weight s) of fucose were

| ess thanpPeferdBle Hetefarabl y2 1856 than hs. cbexkncas (weitde heal thy food
(TFK-RC) of the present invention, an acute oral toxicity test (limt

test) was,garj &l OUterk SHOLL, r4hGe aGIH Al 0. 5Okl tY . E@Stmddd M t test)
as to sanples of the healthy food (TFK-RC) was carried out by using mce,
in preferably 0.8 and 2.4.

Moreover, according to the result in Table 3, it
was found out that, in the acid hydrolyzed sample of
the healthy food (TFK-RC} after washing, the contents
(weight %) of glucose were in a range between 0.8 and
3.3, more preferably between 1.0 and 3.0, the contents
(weight %) of ribose were in a range between 0.2 and
1.0, more preferably between 0.3 and 0.9, the contents
(weight %) of rhamnose were in a range between 0.4 and
2.0, more preferably between 0.5 and 1.6, the contents
{weight %) of fucose were less than 0.6, more
preferably less than 0.5.

Next, as to the healthy food (TFK-RC) of -the
present invention, an acute oral toxicity test (limit
test} was carried out. In short, the acute oral
toxicity test (limit test) as to samples of the healthy
food (TFK-RC) was carried out by wusing mice, 1in

accordance with  OQECD {Organization for  Economic

Cooperation and Development) chemical substance test

guide (1987).




accordance with OECD (Organi zation for Econom c Cooperation and

Devel opnent) chem cal substance test guide (1987). 2 3 J UL 2004 - ?%Ulﬁ]
test group of male and female nmice was subjected to single-tine or% 2004
adm ni stration of 2,000ng/ kg of the sanple, while a control group of them
- was orally given purified water, as a control solvent, one tine. As a
result, no abnormality or expiry of BRe- tested animals was observed.
Therefore, it was judged that an LDSO val ue of the single-tine oral

admi ni stration As testhe gwated of cempds novd t Hegtadke eHUEE t ¥3F 000 ny/ kg
for both the male and the female mce. The test is explained below To
begi n wit bubtbetedanpte ofsimpldepindy food ( TRATROL swastsi@penddd in
purified water to prepare 100 ng/cnB of a test solution. The tested ani nal
was as fobl owemgfRgbeitngha tdampleCR-wlyjdee nal ecatdol egabepnbfe tierd week ol d
were purchased from Japan SLC Co., Ltd. After the mce were prelimnarily

kept for gheui,rane wegk d0rpeheckéagwathei,r gener abneoolli bdrenas not
abnormal, the mce were used for the test. The tested aninals were put in

cages nmagg.of ;RRl Yoy bonat gyl Whi 6B LesRAGHIMelY sonéabied Bf ehe he tested
animal s, and were kept in a breeding room
tested animals was observed. Therefore, it was Judged
that an LDso value of the single-time oral
administration as to the tested mice was more than or
equal to 2,000 mg/kg for both the male and the female
mice.

_The test is explained below. To begin with, the
sample of the healthy food (TFK-RC) was suspended in
purified water to prepare 100 mg/cm?® of a test solution.

The tested animal was as follows. To being with,
ICR-type male and female mice of 4 week old were
purchased from Japan SLC Co., Ltd. After the mice were
preliminarily kept for about one week for checking
their general condition was not abnormal, the mice were
used for the test. The tested animals were put in cages
made of polycarbonate, which respectively contained 5
of the tested animals, and were kept in a breeding room
in which a room temperature was set at 23 + 2 °C and

illumination time was set at 12 hours per day. Feed

(solid feed for mice and rats; lab MR stock, made by

Japan agricultural products industry Co., Ltd.) and




in which a roomtenperature was set at 23 2 Cand illumnation t
set at 12 hours per day. Feed (solid feed for mce and rats; |ab

" made by

- 24 drinking water (tap water) were freely given.

Japan agricultural products industry Co., Ltd.) and 2 3 J

as follows. To begin with, both the tested group and the control
10 of the male and the fenal e mice, 4%spectively. Before the

adm ni stration, the tested animals were fasted for about 4 hours.
t hei r bodgniekdng was ateaarediatahe wasg ebirep byipdiveth the nal es and the

f emal es,

was subjected to a forcible single-tinme oral adm nistrat

i e was

3985 b

The testing nethod was

group had
Af ter

ion of

the test sol ut iThe whoseimpsagehod wasplas Hodbhlowstr Zei degEmuntthwas 2, 000
ng/ kg, by using a stonach sonde. As to the control group, 0.6 cni
purified water twes edstadsigaiad tand hehaalestranid @rdup chBdofl o hef puri fi ed
water was adm nistered to the females, in the same manner. The observation
peri od waghi4 oGNS . a kRS eh¥atfiaa 1 Nagi €8 I Fedpeut ifeequentdipren the day of
the admnistration- The observation was carried out once a day fromthe

fol I owi ng ¢y ni Qe Fatdays antheld daye i naeimd e i staatdPn, fdhe body
wei ght was neasured, and a conpari son between the groups was carr

by t-

about 4 hours. After their body weight was measured,
the tested group, both the males and the females, was
subjected to a forcible single-time oral administration
of the test solution  whose dosage, a sample
administration amount, was 2,000 wmg/kg, by using a
stomach sonde. As to the control group, 0.6 cm® of the
purified water was administered to the males, and 0.5
cm® of the purified water was administered to the

females, in the same manner.

of the

i ed out

The observation period was 14 days. Observation

was carried out frequently on the day of the
administration. The observation was carried out once a
day from the following day. On 7 days and 14 days since
the administration, the body weight was measured, and a
comparison between the groups was carried out by t-
inspection with a 5% level of significance. At an end
of the observation period, all the tested animals were
anatomized. A result of the test was as shown in Table
4. In parentheses in Tabkle 4, shown 1is a number of the

animals.




i nspection with a 50 level of significance. At an end of the observation
period, all the tested animals were anatom zed. A result of the test was
as shown in Table 4. In parentheses in Table 4, shown is a nunber of the
animals. 2 3 J UL 2001 - 25 TABLE 4 ADM NI STRATED GROUPSBEFORE AD7AFTHR) !
-AD. (DAY) 714 MALETESTEDC. 28.2 0.833.9 1.337.7 2.0 (10)(10)(10)

CONTROLG. 28.1 0.833.8 0.836.8 1.8 {1@)(I0)(10) FEMALETESTEDG. 24.3 0.627.0
-1.228.9 t1.4 (10)(10)(10) CONTROLG 24.0 0.527.4 1.629.3 1.9 (10)(10)(10)
ABBREVI ATI ON: ABBLETANDS FOR ADM NI STRATION. G- STANDS FOR GROUP. In the
above test, no expiry was observed for both the males and the females

duri ng { e ,GRRELYAILOLaPAl | deohA80NGr MRl ibygs. qbsgrved flor both the
mal es ang the females duri g e observation—pertod—As to it he body
wei ght nmeasurenent on 7 day$ and 14 days since the adnisni strfjation, no
di f f er ence—betweef—the—grotps—n
MALE TESTED G. 28.2 + 0.8 33.9 £ 1.3 37.7 £+ 2.0
{10) (10) (10)
CONTROL G. 28.1 + 0.8 33.8 + 0.8 36.8 + 1.8
(10} (10) {10)
FEMALE TESTED G. 24.3 ¢+ 0.6 27.0 £+ 1.2 28.%9 + 1.4
{10} {10) (10)
CONTRCL G. 24.0 + 0.5 27.4 + 1.6 29.3 + 1.9
(10} {10) (10)

ABBREVIATION: AD. STANDS FOR ADMINISTRATION.

G. STANDS FOR GROUP.

In the above test, no expiry was observed for both
the males and the females during the observation
period. No abnormality was observed for both the males
and the females during the observation period. As to
the body weight measurement on 7 days and 14 days since
the administration, no difference between the groups in
terms of weight gain was observed as for both the males
and the females, as shown in Table 4. In the anatomy
after the observation period, no abnormality was found
in main internal organs of all the tested animals for
poth the males and the females.

According to the OECD chemical substance test




terms of weight gain was observed as for both the nales and the fenales,

as shown in Table 4. In the anatony after the observation period, no
abnormality was found in main internal organs of all the tested anlﬂéléULNMG
for both the males and the fenmales. According to the OECD chem cal
-substance test 2 3 JUL 2004 - 26 guide (1987) , it is instructed that an
intensive test for deternining an 1330 val ue is necessary in case expiry
- 1s observed with dosage of 2000 ng/kg. However, in the above test result,
no expirygndsie obs28Ved Wit g higstosaged didthoaabAotedlsiivg Wesst ound  at
the anatony, too. Therefore, it was judged that the LDSO value of the

si ngl e-ti M&ror detadniinisty ahhonLbse t halukeestied neceswasynoi® tdwde or equa
to 2000nmg/ kg for both the males and the fenal es. Because of this, it was

proved t halxdihg healddye rdepds (tHKRIF¥Igofo £ hEo PO e8grkgi nvent i on does not
adversely affect a human body even in case of regular intake of the

heal thy food (H&fweR@r, |int haef Aoy ngeshORRRAIIRG] CAb ehRhaet aFfdSti CS,
growt h conditi ons, and physi ol ogi cal characteristics of Rhodopseudonbnas

capsul at a%b%feer\ﬁé%w éﬁi@%h@s &@é&’é‘@' 0ghgahoChghastdniitty Giafhaslopseudononas

capsul at as has | agel lum and is
at the anatomy, too. Therefore, it was judged that the

LDso value of the single-time oral administration to the
cested mice was more than or equal to 2000mg/kg for
both the males and the females.

Because of this, it was proved that the healthy
food (TKF-RC}) of the present invention does not
adversely affect a human body even in case of regular
intake of the healthy food (TKF-RC).

In the following, morphological characteristics,
growth conditions, and physiological characteristics of

Rhodopseudomonas capsulatas are described.

a. Morphological Characteristics

Rhodopseudomonas capsulatas has a flagellum and is
gquite motile. Generally, they are short bacilli (width
0.5 u x length 1.0 pu), while some are long bacilli
(width 0.5 p to 0.7 u x length 6.0 u), depending on a

type of liguid media and incubation periocds. In other

words, they shows polymorphism.




quite notile. Generally, they are short bacilli (width 0.5 p. x length 1.0
p.), while sone are long bacilli (wdth 0.5 to 0.7 11 x length 6.0 A) ,

depending on a type of liquid nedia and incubation periods- In othgri JUL 2004
words, they shows pol ynorphism 2 3 JUL 2004 - 27 b. Gowth Conditions The

-growt h result (anaerobic and under

i1l um nation) on various nedia are

descri bed bel ow. Meat Extract+Lactic

2Ncid++ Pept one WAt er +++Succi ni ¢ Aci d+

- Potat o Medi umval i ¢ Aci d+ Thi osul fateButyric Aci d++ Al ani neCrotonic Acid+

Leuci ne Pyruvi & AGr®WHAs ferelfitie®ns Et hanol Aspartic Acid - Mannitol
The growth result {(anaercbic and under
illumination) on various media are described below.
Meat Extract + Lactic Acid ++

Peptone Water +++ Succinic Acid +
Potato Medium - Malic Acid +
Thicosulfate - Butyric Acid ++
Alanine + Crotonic Acid +
: Leucine - Pyruvic Acid ++
Asparagine + Ethanol +
Aspartic Acid - Mannitol -
Glutamic Acid + Sorbitol -
Tartaric Acid - Mannose -
Citric Acid - Fructose -
Glutaric Acid + Glycerol -

Acetic Acid +
Propionic Acid +++
{All the substrates were used in 0.2 weight %
concentration.)
Note: +++ Growth was good.

+ Growth was possible.

- Growth was impossible.

c. Physiological Characteristics

1) Optimal Growth Condition




J¢+ GI utamc Acid + Sorbitol Tartaric Acid -Mannose Citric AcidFructose
G utaric Acid+d ycerol Acetic Acid+ Propionic Acid +++ (Al the substrates
‘were used in 0.2 weight i concentration.) Note: +++ Growth was good. 23 JUL 2004
G owmh was possible. - Gowh was inpossible. c. Physiological
Characteristics 1) Optimal Gowth Condition 2 3 JUL good - 28 - pH 7.2,
tenperature 27 C, anaerobic illumna® on 10,000 |ux 2) Condition which
-allows the growh pH 6.0 to pH 8.5, tenperature 23 Cto 39C, aerobic to
anaer obi ¢ dark cowdi {/i-@n ttemHdn@AYIE i20h °C,
anaerobic illumination 10,000 lux
2) Condition which allows the growth
pH 6.0 to pHE 8.5, temperature 23 °C to 39°C,
aerobic to anaerobic dark condition to illumination
condition
3) Gram Staining Characteristics
Negative
4) Anti-acid Characteristics
Positive
5} Indole production
Negative
6) Hydrogen Sulfide Production
Negative
7) Ability for Nitrogen Gas Fixation
Positive
8) It also carries out denitrification in a
nitrate medium, in which nitric acid is reduced and
converted to a gas of N,, on contrary to the nitrogen
fixation.
9) Catalase Production
Positive
10) Gelatine Ligquefaction

Negative

11) Starch Hydrolysis




condition 3) Gram Staining Characteristics Negative 4) Anti-acid
Characteristics Positive 5) Indole production Negative 6) Hydroge
"Sul fide Production Negative 7) Ability for Nitrogen Gas Fi xation PZéi%qkA@‘
8) It also carries out denitrification in a nitrate nmedium in which

-nitric acid is reduced and

nitrogen

fixation. 9) Catal ase Production Positive 10) Cel atine

converted to a gas of NZ, on contrary to the

- Liquefaction Negative 11) Starch Hydrolysis 2 3 JUL 2004 - 29 Negative
12) Ability to oxiNfi%At & hyl ene Blue of a reduction type, Methyl
Benzyl ) Bi orodien pignent of a reduction type

12) Ability to oxidize Methylene Blue of a
reduction type, Methyl (or Benzyl} Biorodien pigment of
a reduction type

Positive
13) It reguires Biotin, Thiamin, and Nicotinic

Acid as growth factors.

The inventicon being thus described, it will be
obvious that the same way may be varied in many ways.
Such variations are not to be regarded as a departure
from the spirit and scope of the invention, and all
such modifications as would be obvious to one skilled
in the art are intended to be included within the scope

of the following claims.

INDUSTRIAL APPLICABILITY

A red photosynthetic bacterium of the present
invention 1is, as discussed above, Rhodopseudomonas
capsulatas FERMBP-7434 strain.

Therefore, because the red photosynthetic
bacterium is FERMBP-7434 strain, the above arrangement
can provide stably a healthy food that has an excellent
function for maintaining and recovering health.

The healthy food of the present invention 1is

(or




Positive 13) It requires Biotin, Thiamn, and Nicotinic Acid as growh
factors. The invention being thus described, it will be obvious that the
‘sane way may be varied in nmany ways. Such variations are not to bia 00
regarded as a departure fromthe spirit and scope of the invention, Jaur“d2
-all such nodifications as would be obvious to one skilled in the art are
intended to be included within the scdbe of the follow ng clains.
- | NDUSTRI AL APPLI CABI LI TY A red photosynt hetic bacterium of the present
i nvent i on arssargedli stusskaivaboge, mRhebdopdeudpmodast cafdiatess FERVBP- 7434
strain. Therefore, because the red photosynthetic bacteriumis FERVBP-7434
strain, thewatmteiras rangenephotcaynphevide bhabkyiamhealat hyeHagod 4 hat has
an excellent function for naintaining and recovering health. The healthy
food of tReddRELNhaltBYeali 0nsi orbBicHd 2004 -tBO pmidtwngatther have a
met abol i ¢ product obtained by incubating the photosynthetic bacterium so
that a viggaus-jipterial is produced fromthe photosynthetic bacterium
Therefore, because the healthy food has the

Therefore, because the healthy focd has the
metabolic product obtained by incubating the
photosynthetic bacterium so that a viscous material is
produced from the photosynthetic bacterium, the above
arrangement can provide the healthy food,

administration of which ¢an maintain or recover the

health.




met abol i ¢ product obtained by incubating the photosynthetic bacterium so

that a viscous material is produced fromthe photosynthetic bacter igguuh@m
above arrangenent can provide the healthy food, adm nistration of iC

can maintain or recover the health. 2 3 J UL 2004 31 WHAT IS CLAIMED I S:
1. A healthy food product, characterized byt (a) having a netabolic product
obt ai ned by incubating red photosynthetic bacteria, which is

Rhodopseudo S FERMBP- 7434 strain, so that a viscous materi al
is pr oduced%‘%%lgmmrl\g B|olf§bt osynthetic bacteria; (b) containing b ac

terio chlorophyll in a range between 0.2 and 3.0 (weight %; (c)
containing carotinoid materials in a range between 0.5, and 7.5 (lznol/Qg);
(d) having gl ucoske contents 4ealihy fopdrpnegieg shanackemzebby7. 5 ribose

contents (1 ght o) L0010 LLOD %, Lol chra dIOMNGSRe RGN Sa (vl OBt 9
() having g R e e S i bose
contents (wepBRMBP-740Wisaguihs sontRaRatwisdowy nratanmbsepreducahiomwei ght %
ranging from0 4 Snotosyrihetic bacterias "t €Nt S
(b) containing bacteriochlorophyll in a range between 0.2
and 3.0 (weight %);
(c) containing carotinoid materials in a range between 0.5
and 7.5 (pmol/g);
(d) having glucose contents {weight %) ranging from 2.4 to
7.5, ribose contents {weight %) ranging from 0.3 to 1.1, rhamnose
contents {weight %) ranging from 1.0 to 3.3, and fucose contents
(weight %) ranging from 0.6 to 2.6, before water-washing and
upon subjecting to acid hydrolysis; and
(¢) having glucose contents (weight %) ranging from 0.8 to
3.3, ribose contents (weight %) ranging from 0.2 to 1.0, rhamnose
contents (weight %) ranging from 0.4 to 2.0, and fucose contents

(weight %) of 0.6 or less, after water-washing and upon subjecting

to acid hydrolysis.

2. The healthy food product as set forth in Claim
1, characterized in that lactic acid bacteria are incubated together

with the red photosynthetic bacteria.




(weight %9 of 0.6.o0r less, after water-washing and upon subjecting to acid
‘hydrolysis 2. The healthy food product as set forth in Caim 1,
.characterized in that lactic acid bacteria are incubated together wth the
red photosynthetic bacteria. 2 3 J UL 2004 3. The healthy food pro@gcillah
set forth in Claim 1, characterized by haa ng glucose contents (weight %
ranging from3.5 to 6.5, ribose contents (weight % ranging fromO0.4 to
1.0, rhammose contents (weight 9% ranging from1.2 to 3.0, and fucose
contents (weight %9 ranging fromO0.8 to 2.4, before water-washing and upon
subjecting to acid hydrolysis. 4. The heal thy food product as set forth in
Caim 1, characterized by hBwé hgalthydosé mroduehes b irnflaighgi ng  from

1.0 to 3.0, ribose contents (weight % ranging from0.3 t0 0.9. rhamose
contents (wel,ghhaggcteragd ngy fRang. JUERsY . H; tg%? ? ’E’&é‘g /E’gd'ﬁf’é';ﬁ?g (wei ght
% of 0.5 or_less,. af ter- hi.n j | B3 t@ 1a0i d

hydr ol ysi s. féongds gjng%s@ﬁ?ﬁ%f%ﬁ§%%ggg?{%t%ﬁg%%€#%r?ggld by being
Rnhodopseudormas 58P ehed & SRRV ¥4 34nginaimom and tol®e0pgnddpabise of
producing a viscous material for the production of a healthy food product
as cl ai med icorcdkeatsnieight %) ranging from 0.8 to 2.4, before water-washing

and upon subjecting to acid hydrolysis.

4. The healthy food product as set forth in Claim
1, characterized by having glucose contents (weight %) ranging
from 1.0 to 3.0, ribose contents {weight %) ranging from 0.3 to 0.9,
rhamnose contents (weight %) ranging from 0.5 to 1.6, and fucose
contents (weight %) of 0.5 or less, after water-washing and upon

subjecting to acid hydrolysis.

5. Red photosynthetic bacteria, characterized by
being Rhodopseudomonas capsulata FERMBP-7434 strain, and

being capable of producing a viscous material for the production

of a healthy food product as claimed in claim 1.




