; e3eAAd. 64TfnO - 1 RED PHOTOSYNTHETI C BACTERI UM AND HEALTHY FOOD <SD
TECHNI CAL FI ELD The present invention relates to a red (purple)

phot osynthetic bacteriumthat is useful for maintaining or recovering

heal th, and a healthy food prepared with same. BACKGROUND ART
Conventional |y, Japanese Un-exam ned Patent Application, Tokukai sho No.
47-25379 discloses that red photosynthetic bacteria can be utilized for
sewage treatnent. The red photosynthetic bacteria are red non sul fur

bact eri um (At hi orhodaceae) and red sul fur bacterium (Thi orhodaceae).

However, the prior art does not disclose or teach that | Lon of the red
phot osynthetic bacteria is effective for maintaining ormﬂamﬁw mmmHMFealth.
- 2 The present invention has an object to provide a s red
phot osynt heti c bacterium and the health food prepared w th 42, which are
effective for maintaining and recovering the health. D SCLOSURE OF

| NVENTI ON The inventors of the present invention, as are i ntensive
study on the red photosynthetic bacterium which was mcuﬂ%’ﬂwflm{”ﬂwﬂ’ ous
met hods, in order to attain the foregoing objects, found out red
phot osynt hetic bacterium which is incubated under a specific®Rtition, is

effective for maintaining or recovering health, to acconplish the present
i nvention.

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

same.

BACKGROUND ART

Conventionally, Japanese Un-examined Patent
Application, Tokukaisho No. 47-25379 discloses that red
photosynthetic bacteria can be wutilized 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.



'I'n short, the red photosynthetic bacteriumof the present invention is
characteri zed by bei ng Rhodopseudononas capsul atas FERVBP- 7434 strain, in
order to attain the object. Wth the above arrangenent, use of FERMBP-7434
strain achi eves 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 4he foregoing objects, is
characterized by including a netabolic product obtained by incubation of

the phot osynt hetiug, BAGIEIIUM 50cAR; LA TBKE dliCopiact HNObASYIRA! C

bact eri um produce a viscous materral. e above arrangenent, ingestion

of the metahol]; aBgogﬂgtreWﬁg%&yﬁgﬁa{g{% LGP LR nEE s

phot osynt heti ¢ cterium so as ot osynt het | acterium produce

a Vviscous terial, can yecover or_naintain health of £ sQn i ngests
the met abol%?’é’ ré’tﬁf&a.reﬁ{ iwsltg} ef E1'4b1 e ‘?}t\]a?ht h%r%ho?gg;e/%?ﬁg i c\é’{égct eri um

i s Rhodopseudononus spp. It is nore preferabl.e.that the photosynthetic
bacteriun1W?lﬁﬁ@d6ﬁgﬁﬁéﬁﬁbﬁ§§x?§ﬁ§§92F .qqgﬁiy*further preferable that the
phot osynt hetic bacteriumis Rhodopseudononas capsul atas FERVMBP-7434. Wth

t he above arrangenent, it is possible to further ensure the recovery and
mai nt enance of the health. For a fuller understanding of the nature and

advant ages of the inventi orPT$E#FEHe LEMNYENHECade to the ensuing

detail ed description taken in conjunction with the acconpanying draw ngs.
BRI EF DESCRI PTI @eoinyraang Bifglihe PresestglayRritionst st Pnge&d<s6r pti on
spectrum of an ether solution used for qualifying carotinoid materials in a
sanpl e 1. off dritesiaine ooy K- vedt BRoppe¥BRheLAFeRRICERT 1UM,

' which was incubated in wvarious methods, in order to
attain the foregoing objects, found out that the red
photosynthetic bacterium, which i1is incubated under a
specific condition, is 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 bacterium so as to make the



- 4 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Descri bed below is an

enbodi nent of the present invention. A healthy food (TFK-RC) of the present
i nvention contains a netabolic product of a photosynthetic bacteriumthat
is obtained froma liquid medium prepared by incubating a bacteri al
solution including a photosynthetic bacteriumand preferably a lactic acid
bacteriumso as to produce in a |large guantity a viscous material fromthe
phot osynthetic bacterium In other words, the healthy food is obtained by,
for exaﬂplePPghg%%@hgggcoga%Qg Egﬂgkgogﬁgbug‘QXﬁ%BﬁgstEeggghn'fUQat'0”1

and dehydrg a concentrate omass, which is a residue including

each bi omass hayi,ng the netabolic product t he, thetic cterium
excluding filtr ng f&%eexgﬁfwg by eat e%§H§Teé¥§£%%§§%g. %%e %ﬁ%s
obt ai ned heal t hy .f ood FK- RO) ,, . expl.ai ned ter n X] and
regul ar inP&E@ESﬂthBrggﬁFFhy%¢b%§ f%ﬁﬁ%ﬁ@f“%%%ﬁ%&hﬁg%éf %%e%?egﬁ?
Mor eover, observed mas,ingrovenent of health onghtio gf ungga t hy peopl e
who had i n§89tedY3§hRGifo §€5eﬁb9mn%?é”5F§T8P%ﬁl BOPHB-Y5Y248%h 0of t he
heal thy food (TFK-RC) per day for, a period rangi.ng fromone week to 6
nont hs™ f or PEEARFRLEM IPEPE I ERe & NGEIEPOR WSS 0one ©2F 5G9 ofP*
preferably divided into four tinmes (norning, noon, niq?t and pefore sleep).
The unheal maynsedpl dramrter sof f & iBRFIONYLPoA NSNS &:1ealeERPPALIERe fi nal
stage, |ynphogranul oma, severe di abetes, severe depression, severe cardiac
di sease, sewedaicskin di sease (including atopic dermatitis), inpotency,
epi | epsy, hypertension (including | ow bl ood pressure), chronic |
consti pation, cHitonisc piefartsdle ityimike prbasesvarhphifsPagEgréUpneunoni a,
t aut onom c i nbal ance, cerebral enbolism or polyp of the colon. The
i N9esti on Jas Risrddpetuoigmoniush spunsekit b$ méree upheberalylpebprEe &hE a
nmedi cal doctor in charge for the unhealthy person. Because of this, it was
deduced t hathdtlesynddiethy bood et TEK- RE) Rhodrpeesdanropsngapseflathe -pati ent s,
and it was indicated that there was a possibility that the healthy food
(TFK-RC) hat effsci éneyhénr peedeenble hedidth cohdi t pbetotynhéepati ent who
ingested it, even though systemof its function was unknown. Moreover, it
was i ndi catiedddhie dieald mhddopsd ubidfedi@)s wepseffetetd \RERMRP 173 ai ni ng t he
health of a health person who ingested it. The photosynthetic bacteriumis,
for exanple, a nedmorhsul hubvbackeraingemshich is aig eghasmdtbdsy ntlet i ¢
bacteri um At hi orhodaceae Rhodopseudonbnus, nore

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.



- 6 preferably, Rhodopseudononas capsul atas, or especially preferably
Rhodopseudononas capsul at as FERVBP- 7434 strain that had been deposited at
an international depository Authority for mcroorgani sns. The international
depository authority is the National Institute of Bioscience and

Human- Technol ogy, National Institute of Advanced Industrial Science and
Technol ogy, whose address is 1-3, HLg%Ehj 1-chome, Tsukuba-shi, |baraki,
Japan (Post Code 30S-8566). The FERVBP-7434 strain was internationally
deposited on Janu t t r depository in
accordance with tﬁieélstég'}%&gf ph(ta\e/ estdlﬁ?eaﬁgﬁ, @ﬂﬁé&@n‘% No. P-17654,
whi ch had been donestically deposited at the .internatignal depository
authority on No@@ﬁﬁéﬁgfa,}%§5@”(&Fig?%a@“&§%5§PF5ryogat = ?ﬁgsﬁﬁﬁe of the
depositor is BiochemIndustrial Co., Ltd. (representative . Nobuhiro TODA).
Addr ess of HWENE&FHsitor i s 2-25-D407, 1-chome, Wadayama-dori, Hyogo-ku,
Kobe-shi, Hyogo, Japan. The lactic acid bacterium may be Lactobacillus spp.
or Streptococcud SERltmer fednmTEK-Rie L2kt SbgcinitReppinKHaptber

Lact obaci | | us bul gal i cus and Lact obacil | us aci dophilus, for exanple. The

St r ept ococ€@RLGFHS ey beeSibebiecobEgdurhct iof aml SPhepPsYBERAELC

t her mophi | us, for exanple. 7 Expl ai ned bel ow i s incubation condition
of the bacbecitgirissl utihet. TS begbhahned, &zormhe a8 nclibaeidn ®eBdrni on, the
bacteria and a liquid nmedium (pH 6.0 to pH 8.5) including organic

mat eri al s, preipaingd by flatdupaddings  dbadtemstiabneobit fosaincdudingaety acid
and an unsaturated fatty acid), were poured into a transparent growh tank.
The i ncubatphat osgs th@triice doaet et furh handr qutdf deaiklyv &h Iddtuid natidn of

| igmt at 3000 |lux to 10000 lux, at a tenperature ranging from23 Cto 39 C
an®under &acaradiabi eocoadi tton.pdddudarcubat izon leegeheduanstiati onary phase
in 72 hours at latest, so that the concentrated bacteria could be obtained
fromthe | vquichuzsedhataridie firoui dheegingocegnitdiated bhadterithi amhn, and
niacin as gromh factors. The incubation condition is explained below wth
mor e det ai lstheko heghs,W the |iRe&lthyi Nfpbddnkid oobusimed oy ,pr épar ed was a
base nmedi um made of a m xture of incubation substances (NH4)ZS04, KHZPO4,
MyS04~7H20 e d¥afd Le ,NaHODBra @éh yodst tlext naghidi neddlimg bihemedoy eofent i oned
grow h factors). In case of the incubation of the non-sulfur bacterium | ow
fatty aci d%&mﬁﬁaﬁq@ﬂ,c agnd, ReRpHeRteoaci &f ang | ashicenaehdedwhi ch
were in a form of salt, were added into the base medium so as to
prepare theildd mpdiiem (for gxamdfuat Rld1l:dng MeROVebiohasgase of
the g _ incubation of the red sulfur bacterium Na2S 9H20 was added
into the basg iRfl WRANGhe2AeItied RByodsi-Rg KEH sakut baptseyasnkeiprepare a
l'iquid medium (at between pH8 . 2 and 8 . 5 ) . Next, the liquid nmedium

was transfeygedfingm Lhemixing trankrhee,nudd t EQAmMbRea 5L ahESNs of
andi |  um nat edgrowt h tank. Then, as the photosynthetic bacterium

forexanplefgggggmﬁﬁgggﬂnnas capsul at asFERVBP- 7434strai n, which was a red
no ul f ur bact eri un(At hi or hodaceae), was inoculated into theseal ed

andi Tl um nat ed gho N fank. bae LBh8aCasea1RygRN Masd e phriages! i quisd

of shochu (Japanese dist?%led m%ite quugf),?ﬁ mhichorganic aci ds ﬁad been
gener at ed, gy : o} ir |y, At S e [ | upt Dated sgrowt h
tank, i nstea F%’fhall’?’ﬁeeépI ?‘%ﬁ?ﬁ ngg%uﬁd*b?%%}qgt , stﬁﬁe%ho osa{yntﬁet?c bact eri um of
this type 0 %pﬁ!' es ch L e, se. .al |, her
highnnlecuﬁg%’ggﬁ o] J35a1€é§ﬁthg¥%%;§§fomfﬁgﬁéﬁl,nvaggpguse%ggg%dtrophic
bacteria cqexli st, besj o] ni, i at_fo i qua.d .
nediun1Bec§§¥§9%ﬁﬁﬁs#g$$r§£§n%gg éﬁ?%%?%&gﬁ()?%oég%%Fg,C#ﬂ#ﬁglggaledand
illum nated growh nk, _various. heterotrophicbacteria, suc s the

above- nent i%ne Vf“%%if%yaBFaBZ& @'Hoa,haf%g%?ﬁ%?t(\?\ngt E%t s &0 368° ni

phot osynt heti cbact eri u whi |l e di ng tho hi gh | ecyl ar
carbohydraﬂ@%“?nPBeFﬁ€g¥%§uﬁﬁpngﬂiJﬁi ?%gaaﬁgt?gn,?ﬁydg%@gﬁhﬁagcﬁgherated
during the incubation of the_photosynthetic bapter%un1can be stored in a
tank so as tTFhdRUsdrasdays fer. & e tang 1 ihel BARt BFFaMCES! 5 on whi ch
had been incubated to an optinum|level in the sealed and illum nated growth
tank, was conPeprtBd ifftto eFRMRbHACceitEECed M 0RRESShY OFatfEt i 1Y ORE€ bacteri a
by neans of a continuous centrifugal separator. Thereafter, the
concentrated biomass was freeze-dried so as to obtain a dehydrated bi omass.
In the above process, when the incubated bacterial solution is transferred
into the continuous centrifugal separator, it is possible to continuously
obtain the identical photosynthetic bacterium when, for exanple, 20% of
the whole solution is always left in the growmh tank so that the |liquid
nedi um prepared in the mxing tank for nutrition is added to the 200 of

o, b1 S o o .



- 10 The provision of the stirring apparatus can inprove growth speed of
the bacteria. [ EXAMPLE | Descri bed below is an exanple of the incubation
of the photosynthetic bacterium To begin with, in the mxing tank for
nutrition, added into water of 1 x 103 cnB (1 litre) were: (NH4) 25040 .
3gKHz P040 . 5 gwyS04 ~ 7H200 . 2gNad 0. 5gNaHC030. 2gYeast Extract0.01g The
respective above-listed nutrition were mxed into the water to prepare the
base nedium Further, acetic acid 0.4 weight % in the formof Na salt, and
sucrose 5 wemghtodt peegezadey idvidde hase npehdmtiwkisch (mesningt her
adjusted to pH 7.0, for exanple, to prepare the liquid medium Then, the
l'iquid medpyahwasnigrisield edeirBre toEesERl edrrand unhledTichigt efegpout h tank
The growm h tank, nade of a transparent nmaterial, such as glass, in a

cylinder -1 keeshanse froml fbll WHNAIRA byahluper esc&te | aPRg1arranged
in periphery of the growth tank at regular interval so as to illumnate

evenly an i.pside of h K. Nﬁﬂﬁ%ﬁi e, h t S

provi ded wF?%bg’stiR&?ﬁgﬂgeV|égkﬁﬁat has b é%es %?&%Q%?%% ofggg?a i us of
the grow h in_th .. The e, r s capabl e
of 1 ncubat F%gl}t% Re lgﬁdt %’s‘?%e?f \#te?:lact:ﬁt}laéc é}ﬁ%e?ngﬁoern’ as%\g(?rg% %ﬁt??gg%\% wth
ease in the,anaerobi c atnopspherege. xt.,. a solution (bacterjia gncentration
106 ceII/c3@PCgPdﬁﬁgdoﬁgégﬁﬁhnﬁ%§ﬂ%§ﬁ§af§ﬂas ¥¥?8k&59%34 %P%g? “has
inoculated.in a 200.rati?.£vév§.over t he tot of the_ s Iutiﬁn in_the
growt h t anRYPERETISA 8 mal tPGURAEIFY BIY a 188 cPAECE U B&Lr er FIRPTEC

(Lact obaci |l us hul gal i cus, .bact.erial, concentration 106 ceII/ané )
inoculated?o?ﬁélpﬁgﬁp&'ne&qﬁﬂW%% g 2 aPOTHEETON sPEBEtL ai?nes per
mgNt e at an i ncubati on tenperature 30 C under illum natio f 10000 | ux.
ATSEr 8 ho®PdlSthe rdwth EFPAETIRet 0sYRT heGHE BRI i uhﬁ“gf‘l?a?ﬁ%d its

opti mum (stationary phase). Here, in the growh tank, a large quantity of

t he vi scou§eFglerilae™red i58en Pr RRUSE Ctnhi e TRECPhot B yhRABEFECBact eri um
was grown. This liquid nediumwas transferred jnto a caontinuous centrifugal
separat or (&ifarprresedt pps) wrhisceasgathat ahBecsithandte PRePbact eri a.
The - 12 concentrated_bi omass was subjected to the freeze drying, so
that the biedfasg® wasddsPdi n€@CtPe ELRUsCBBYEAPNedOBi ofdSs EBbﬁalEEY

i nocul ated and obtained in a ratio of about 5 g per 1 x 10j (1 litre) of
the |iqui dP®EFWM As discussed |ater, the thus obtained biomass was quite

active.
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



In the follow ng, explained is a process of the freeze-drying. To begin
with, the thus obtained concentrated bi omass (about 1011 cell/cnB) was
freezed to store in a freezer, once. At the tine of the freeze drying, for
exanple, 4 x 103 cnB (4 litre) was naturally thawed (about 12 hours), then
poured and divided into 9 sucking bottles for 1.2 x 103 cnB, approxi mately
evenly (about 440 cnB each bottle). Consequently, in a prelimnary freezing
tank (- 45 C), which had been filled in advance with an anti freezing

sol ution s%%f%srargq_ anghoddp HOLASHoRE s t kepsudkitag ot | espeadatdiiched with
the anti-fréezing sol'ution by means of a prefreezer, while the sucking

bottles were rotatad, S@HRdNRERICENt I algduliaveess FERMBE -Jdeki ng

bottl e vvasq‘rreeeze(? g’_gal nsoas to forma thin filmal ong an inner wal | of
e sUCHT bt e S o B e P e he Troesing 11 me was about 20
mnutes) | 1S 118580 SASILIZIRL micbrptormns vas stored in the
hour si nce then Ehat FESTURERSTRG CASPrRg I o t he 11 ap was compl eted) .

vacuum punp was operated. After Jt Lr tihatare MeEnnsl guge of the
vacuum punpN%éom%%\eFEBtB'éPgﬁl ﬁié P%w%?g€lg%%b:g§g4 to 6 Pa, the respective

sucki ng bottles were connected with the tr SRNSEMENELY enfce d@pective
sucki ng botNaesonaY tIﬁ\?t\}éE&?L‘?m%% d\)\'/earné:eld?n ed é\}?lg the trap. Then, the

drying of the freezed bionass i ng(iide t he, renga%ti v]gi Lcki noy bohdhes was
he r%

started at Herboaleekper BEOFe (28%ESED 30°0)° ing tine, while the

drypng tine depends on the rogm tenperature, wa outy AR qurs. Thiet e t hat,
ev thoughTshKUQboﬁélexéﬁﬂ’-@]ih'edggﬁﬁnfr Sk d(??/?%g%tr?et hod as the drying

met hod of the concentrated biomass, it_was_also ib Hsg
spray- dryi ngERMBRnGtRér BEYRAY nﬁf‘ﬁod?ntfﬁﬁn?hﬁgngg?gi négpgrgllgg bi omaSS was

mlled, for exanple, by using a crushing apparatus_of PPell ertype
(sanpl e mi | Wanuatrer e tthe r 308 on K tﬁ‘gq‘bggb?a’i“?er g‘%wagta out 15000 rpm so

as to powder the dried biomss. O her powdering nethods r xanpl e,
ajet mll medeed tarya izaldcerdangg MR THES p %‘E?eagd’%%q%dgﬁfi%%?g may be
used as the - 14 healthy food (TFK-RC) as it st ndsﬁ Alk}ea['natbi vely, the
powder ed dr iTeekariyonas 8 ikekepypr o¥essed® ht 24 f or'i 1™ a tabl et for a sake
of easy ingestion. For exanple, a tablet-mking machi ne,of, a hi. eed
rotation typRowesyt hesliseddépes kaRAngtt He'e abNEETNAF TPHR! ¢ idr%ogf&[&ﬁg’pt abl et
maki ng process, it is possible to make the tablet w thaut rﬁjsiorgqﬁaor}

exci pi ent, sagth®sitwyctoseNogehbrder 18andl 297 el (é"ars]i?l]gna;‘ge SESTeh Ay

magnesi um stearate. Note that, if necessary, it may b 0ssi hl Q. use an
exci pi ent fogaws] usthagnamdosd, the t%@%%b%%’;’ é?pIB&Pﬁgﬁmn$%%%l%alml e

wher e Rhodopseudononas capsul atas FERVBP- 7434 strain vgatused. ver, it
may be possibbe,toLtde otteprefmroayiitdeti c bacteri a CXtRH As Chromati um
Vi nom in a Thi orhodaceae fam |y, or Rhodospirillum Rubr umi_n an o
At hi odaceggaf-askl yof the depositor 1s 2-25-D407, c '
Wadayama-dori, Hyogo-ku, Kobe-shi, Hyogo, Japan.
The lactic acid bacterium may be Lactobacillus

spp - or Streptococcus sSpp ., for example. The

Lactobacillus spp. may be Lactobacillus bulgalicus and

Lactobacillus acidophilus, for example. The

Streptococcus spp. may be Streptococcus lactis and

Streptococcus thermophilus, for example.



Each guantification nethod for bacteriochlorophyll and carotenoid materials
in the healthy food (TKF-RC) were carried out, based on "photosynthetic
researchi ng nmet hod" (by Sakae Kato, Kyoritsu Publishing Conpany: 1981).

Descri bed belowis the qualification nethod for the bacteriochl orophyll. To
begin wth, about 10 ng of a sanple of the dried healthy food (TFK-RC) was
taken and neasured, and suspended in & physiol ogical saline - 15

solution, 100 nmmB (~1) . Further, 4.9 cnB of acetone: nethanol [7:2 (Vv/vV)]

was added. Then bggﬁﬁggtegéggploiguﬂgﬂéu%%ﬁ§é§dlagﬁ$y%idghegf t pgeextract

was appropriateF? ted. sorbancy o | uted solution at 770 nm was

e or ) oweAGTRE TR o4 £ Rin LOGDAREEL CGLCH PPAY! oo fekeyL 20Rd ot BV

the foll owng equati on Bacter or ophyl |

~~ (1) In _the.follow.ng, .5 |l ots. of I 1. .th h 5 h

bactgr?ocEF8P ﬁgPP9g#%%u?iﬁ€§£§é)?§§r$h§§9868 ﬁﬁaﬁﬁﬁ3€p%;ﬁb% gﬁs

manuf actured b the,ab.vg,nethod, wer e q%antiiied tei e tive%%EFA resul t
?Bb BRERL Y@ EF RS

of the quakftif§ i bRC PEs ST I AT STA BAMPLE
V\EI GHT( ng) A~~oCONTENT .

(ng/ g) 1. 11383985218 521epsh0 o1 ©H329 S V£ 4B %2 2680 3 18131, 488. 7
Note that, the absorbancy (770n i ndi cated by_A, , ~0 - 16 in Table 1 is
a conver si §@spiNFeted £tV redted WK RUHRT ol ] 2nBY2nFRBTEBS Ul ¢t

showed that the contents _ . ' ,
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 mixing tank for

" nutrition, prepared was a base medium made of a mixture

of incubation substances (NH,),S0,, KH,PO,, MgSO, " 7H,0,

NaCl, NaHCO,, and vyeast 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 1ligquid medium (for

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



(weight 9% of the bacteriochlorophyll in the healthy food (TFK-RC) were
between 0.2 and 3.0, preferably, between 0.6 and 1.9. In addition, because
t he neasurenent of the absorbancy was carried out at 770 nm (red region) in
the quantification of the bacteriochlorophyll, it was noted that the
measurenent result of the bacteriochlorophyll was not affected at all, even
if the carotinoid materials were contagned in the diluted solution. Next,
the quantification nethod of the carotinoid materials is explained. To

begin W th, fe ik MG Ofc 2 SAER! @ulebNSoglt E61 BRI Waysh oAt vRast aken and

measur ed, and was suspended I n nethanol, boiled to extract for one mnute,

and_cool ed Qo byaL5errg SRRl NALARLn ' Uhd CLRYELEaPYTEANS, OF xent ri fugal

separation. precipitate was agal n suspend e met hanol~ The
extraction S..r.epeat ed_unti| ol.orl ess . extra ?ﬁﬁ o] i f.ar

exanpl e, f&*ﬁfﬁFeélt%%egg EFhé%éﬁ#é%l%QEé éﬁ%ﬁ%? Y, ag éwgggyefﬁ a doubl e
quantity w respeci tq.the nethanol extract were added into the nethanol
extract, aﬁépé-%eﬁf@tar%ét-i on was carried out. Then, an ether solution,

whi ch was - 17 separated .out, was,6dehydrated. T tq%ﬁ gbtai@%% et her

sol ution was med$ited t8°maldusdc REGFUT hB28t &P S0 Sh. T5A8n " Xabsor pt i on
spectrum of the ether solution was neasured. An absor tLﬁ maxi nmu

wavel engt h Wi¥iish BERANGETT MHh700 I 5302 $he?Bhsd EFW&Ha§ﬁ trum was
determ ned, and absorbancy at the absorption naxinun1mavelen%th was
measur ed. SR Healbs of BRihcy2s t He cBRPEREENBRCEHE CAFSEFAYMd d&feri al s

were cal cul at ed

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 liquid of
shochu (Japanese distilled white 1liquor), in which
organic acids had been generated, might be poured
directly into the sealed and illuminated growth tank,
instead of the liquid medium. Note that, the
photosynthetic bacterium of this type alsc metabolizes
starch, glucose, sucrose, alcohol, and other high
molecular carbochydrates, thereby growing well, if
various heterotrophic bacteria coexist, besides the
organic acids that form the liquid 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 lactic acid

bacteria, together with the photosynthetic bacterium,



out 'by t he
carotinoid
wavel engt h,

of the samp|e

A, s il d i i . i
ot her sanpl %r]ffgltghlg. lg’isqtsug%stte%cﬁfv{egogl %i‘:?g %%?f‘ogéfﬁr_ﬁ tltg&rlzgj%l

foll owi ng equation (2): ¢ = D~v/1.4 x 105 ~~~ (2) c: content of

material (nol), D: absorbancy at the absorption nmaxi num

v: volume of ether solution (103 cnB, that is, one litre)
x 10S . an average nol ecul ar absorption coefficient of carotinoid material .
Because the maxi mum absorption of the carotinoid materials exists within
the range from 400 to 550 nm the absogpti on maxi mum wavel ength within the
range was neasured fromthe absorption spectrum (see Figure 1) of

th th Ut | Lng. i b d h

(e exner sglu oa:Thg corold noldurahetlalsapera AN e taged on the
h tif] i |t of _t : ti i Lal

are each Qul T1galaopeRgaHL! o d0m Saret agidoamteciel ndahe

18

ctruns _of the
Attt o 9

1.4

explains that contents (unol/ f the carotinoid terials jn the healthy
f ood (TFK- ﬁ@ns%%ét&??ééﬁq(ﬁggaéﬂﬁ SP 15 iU atiSe bt Ve uﬁi.n and 4.0.

Consequently, the bacterial solution which had
been incubated to an optimum level in the 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 to
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 used in this method was
becauge 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 ligquid medium may

be provided in the sealed and illuminated growth tank.



TABLE 2 SAMPLE No. SAMPLE A. M W (nm) Absor bancy CONTENTWEI GHT

(mg) (~mol / g) 1. 9. 4476. 50. 7563. 452. 10. 8476. 00. 8683. 443. 11. 4476. 00. 7822. 944. 9.
6476. 00. 6662. 975. 10. 4476. 00. 7333. 02ABBREVI ATI ON: A. M W st andsf or absor bancy
maxi mumnvavel engt h. Moreover, according to the result in Table 1, since no
absor bancy was neasured above 600nmin a - 19 visible region, it was
found out that, at nost, less than a gqgantity of a detection Iimt of the
bact eri ochl orophyl|l was contained in the ether extract. Therefore, as to

t he quanti f{,cat | et had t C L.nopd ials, d d out
that the qt}lattlge?i F?ggtglg%tralﬁon% hethgear %E?%gﬁgbn&t %%gu%asdarr?or@g?%ggt@ed at
all, even t t teerd.ochl or.ophyl | was contained in the healthy food
(TFK- RO) . §E§#8ﬁ5§ﬁgﬁgﬁﬁgsﬁgghEEF#ﬁgngﬁnples 1. to 5. of the healthy food,
and wat er-vvashed[ﬁ%g@j of the sanples 1. to 5., were respectively

subj ected to aci y ™ ysis, and then quantified in terns of the foll ow ng
respective neutral monosaccharides, by neans of _a_high _performance liquid
chr omat ographicDrﬁé?'tarjfdﬂi’.edj?’fchee mT f3E a8 ¥ WP t‘ﬁgth‘g EIEEBF’PBéaanEOW. To
begin with, as t reparation of the water-washed sanples, about 0.5g of
each sanpl é%spngEQﬁgﬂtgﬁHlﬁl RREAEFRI W certY | PEFAP tUbED: 25 tnEhSF wat er
was added into the centrifugal tube and stirred, then, was subjected to

ul t rasoni ¢ "R tTIHE  BPT 3NKRFREESSN t RERORasi ) WREE P6 dent ri%ugal
separation (12,000_rpn3 5 mnutes) so as to renove a supernatant. 25 cnB of
wat er was &tledli AE6T8)rWEFEe in the centri fugal tube and the water-washing
process was processed again for two tinmes in the sanme manner. - 20 The
reside, to which 25 cnB of Acetone was added in order to renpve water, was
sty ed) then was subjected to centrifugal separation (12,000 rpm 5

m Mt es) so as t@H.ep¥W%e a super nat @39 After acetone renmined in the
centrifugal tube was volatilized under a nitrogen stream the reside was
air-dried to be RHh@Onwat er - washed sarplsey Next, explained is preparation of
a test solution. To begin with, after 0.3 g to 0.6 g of each sanple or 0.3
gto 0.6 g of eagsaatgge washed sanyl.e€avere wei ghed, 4 cnB of 72 % sulfuric
acid was added to the sanples and the water-washed sanples. Then, the
sanpl es were stiNa@d for one hour ato.&goomtenperature (the water-washed
sanples were stirred for two hours). Consequently, the sanples and the

wat er - washed samp®EO.were diluted wafdll2 cnB of water (sulfuric acid
concentration: 4%, and were subjected to hydrolysis for one hour in an

aut ocl ave (121 QeadAf textrddwer sanpl exo auy t he wat er - washed sanpl es were

cool ed down to the roomtenperature, and neutralized by a sodi um hydroxi de
solution of 30 wvo, their volunmes were adjusted to 200 cnB with water.
Then, the sanples and wat er-washed sanples were filtered (No. 5B, supplied
from Advantech Ty Eespebtdwvy, asshd ridedd f hutenedon tiefe maikieane filter
havi ng a pore di aneter - 21 of 0.45 Vim thereby obtaining a filtrate as
the test soinid oRheThea€ONt &t SpBEPAPBOIARL hBREEE SN W OS Furthase,

rh se, and fucose) were neasured by the liquid

[-)

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 liquid medium. Then, the liquid medium was
transferred 1into the sealed and illuminated growth
tank.

The growth tank, made of a transparent material,

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



chromat ographic nmethod. A result of the measurenent is shown in Table 3.
The nmeasurenent result indicates the contents (g) per 100 g of the healthy
food (TFK-RC). TABLE 3 12345G.UCOSEBEFORE WASHI NGb. 14. 64. 85. 05. 1AFTER
WASHI NG2. 12. 22. 22. 21. 7RI BOSEBEFORE WASHI NGD. 70. 70. 70. 70. 7AFTER

WASHI NGOD. 50. 60. 50. 60. 6RHAMNOSEBEFORE WASHI NG2. 02. 02. 02. 02. 2AFTER

WASHI NQD. 90. 80. 80. 91. OFUCOSEBEFCORE \WASHI NGL. 21. 21. 21. 21. 7TAFTER

WASHI NGO. 2NDNDNDO. 3 I n Table 3, ND indicates that the content was | ess than
the detection Jiifdcdd- B9/ £908) e sRERE! difihd Oat ubh bR TR 3, it was
found out tlhat, lin t he %%’i d ﬁyé?gl yzed ggr%p es %?n#ﬁ:g ea:pt rl;y go ( TFK- RO)
bef ore washiing.. e ;E.th nt s (vei ght 9 f u re i a_ran bet ween
2.4 and 7.5, nore p eferz]blyab\gm%gn é@e@%&rﬁ G%E%tfkl\:%lcor?{&entassa(\%% ght %

- 22 of ri, ; in nge_het .3 and : re bly

bet ween 0. iqgﬁlﬁt?eth%@%% en g (@%ﬁ% %C?é;f %%%rmggé%\%gr eftie"l%&a range

bet ween 1'94anqﬂh31'l3e rgHee refteﬁ ball kbetween 1 éegzgighga %ﬁ§%§%§2$2bly

(wei ght % o fitose were I a ta b&T heBh B!
0.8 and 2.4, Nbreoyver ccording to the result in Table .3, it_was found out
that, in tKEEEY Esﬂ?ol??feobdjs%‘%%? e Odf al‘hﬁlﬁ@alqﬁzyaftf PRICROF g ter
washi ng, the contents (weight % of glucose were in a range between 0.8 and
3.3, nore FEETROISbet WeehRE. FTONE S TRk heTREREEPTR: (WBRgREOMNof ri bose
were in a range between 0.2 and 1.0, nore preferably between 0.3 and 0.9,
the contentt@eitt ofeRALIhanPbselRerBabang r h§e BEOROSHTGRELdRd 2. 0,
nore preferably between 0.5 and 1.6, the contents (weight % of fucose were
| ess than RPIBELSHIER pLef &t adiAFIeesTURREALY. PnAeMithaseeBet higr hédet hy f ood
(T@ RC) of the present invention, an acute oral toxicity test (limt test)
wadrcarri edRMRALONIT FHAasPhare acute oral toxicity test (limit test) as to
sanples of the healthy food (TFK-RC) was carried out by using mce, in
accordance with MoEGD (G gadPratien fdbagsexdmilc Comm@rdtdadiaind 10°
Devel opnent) chem cal substance test guide (1987) . - 23 A test group of
mal e and fermlle/ an’de wds Bhbfepseddpmopiusgl eapismdagesl AERMBPst/4a®i on of
2,000/ kg of the sanple, while a control group of themwas orally given
purified wattargiraswascaoimaoollamd/ent, N0k matis dv/esul dyeno tdlenornal ity
or expiry of the tested animals was observed. Therefore, it was judged that
an LDSO valumaof dofhetlse ngplutiore bnathedgrawshr abnkn abeho themsddt ed mice
was nore than or equal to 2, 000 ng/kg for both the male and the femal e
m ce. The tesintitwexpifai red leeltdw. Beildegibmamietdi,unt hd lsatpbecdfl ltuse heal t hy
food (TFK-RC) was suspended in purified water to prepare 100 ng/cnB of a
t est sol ut imrlgalhie-usest ddcaeiriall wasnasnfobtows. ITW beehy/winth, waER-t ype
mal e and female mce of 4 week old were purchased from Japan SLC Co . , Ltd
After thelmaelawse. prled i Maatd | yedeph wvas abawrednetweek dtart icmecki ng
t heir general condition was not abnormal, the mce were used for the test.
The t est ed spaarhl 53 wel @epubeirn miage nadeanf ipelpaaibanakapemiitalre
re ctively contained 5 of the tested aninmals, and were kept in a breeding
roomin whidh acr apdetenpdnadid=e iwas Set 180083 1uk.C mftkt | Bubicwatd,on tinme
was set at 12 hours per day. Feed (solid feed for mce and rats; lab MR
stock, nadechy Jiepath agf | €t phatopyaddet sci BdusbirYufOatcthlithed andg - 24

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 Dbacteria. The



dri nki ng water (tap water) were freely given. The testing nmethod was as
follows. To begin with, both the tested group and the control group had 10
of the male and the female mice, respectively. Before the adm nistration,
the tested aninmals were fasted for about 4 hours. After their body weight
was neasured, the tested group, both the males and the fenal es, was
subjected to a forcible single-ti me _on | adm nistration of the test

sol uti on whose dosage, a sanple adm nistration amount, was 2,000 ny/ kg, by
using a st . £ ro 0.6.cC f rified

wat er was agmgr%ngt?éﬁ%éi ?Zoﬁcﬁ%%gnggl gg@é an%lukgj.rg&g%% o?ot Egh%uri%?i%g’ léWat er was
adm ni stereadr {.0 t he ferrgfllgé, t-llrpet e sane manner., The oé)ser%atl %El Reri od was

14 days. Qbs Vi ofi “was- ar ried od‘tomﬁsgqu"evﬁfl yo%%a%rﬁeé day of t

adm ni stratign.. The .observation carrie ut. onc day fromthe
Fol | owi ng_ Gl xiaee SR aEen dape” el ats it Sratreh " Thna body
wei ght was asured, and a_conpari son between e groups s.carried out by
ti nspecti o dkith & 3BT eP 8P%§irgrﬁ 1 cja(ﬁme(al Ailh%g)en‘a oFﬂgh&lgblsléir vation
period, all the tested aninmals were anatom zed. A result of the test was as
shown in TARGWR- |3 parErtiResss 13 Sanl Ng, @mmol?fsahn% nbePTESt he
ani mal s. - 25 TABLE 4 ADM NI STRATED GROUPSBEFCRE AD. AFTER AD.
( DAY) 714NVAMBFESFEDG BFEA4190. 833.9 t1.337.7 2.0(10)(10)(10) CONTROLG. 28. 1
0.833.8 0.836.8 1.8(10)(10)(10) FEMALETESTEDG. 24.3 t0.627.0 t1.228.9
t 1. 4(10) ( 10) ( 10)lcoNTmel G4 v iy 529%¥R1aineR9 i 14, PrEGREE0)Paorhe
ABBREVI ATI ON:  AD. STANDS FOR ADM NI STRATION. G STANDS FOR GROUP. In the
above test fueezecsinvingas oBser we@ifor Woth, t h&heal eshund ohéafiasd es
dwg t he observation period. No abnornmality was observed for both the
ms and tdmndentyadsdubiagashe GisaryalPBn gkl to’) Aswae ifheesedy wei ght
measurenment on 7 days and 14 days since the admnistration, no difference
bet ween t hegrsigpse iim terimcefenei ghte gahn tas bbwer vEdths ffoeeketh t he
mal es and the females, as shown in Table 4. In the anatony after the
obser vat i onimparicand, faw edEwmylml i4 yx wag’ fanind4i hibmen wasenaalraddans of all
the tested aninals for both the nales and the femal es. According to the
OECD chem ocdlawsubstampe: tEsthours26 tigem deo@#d87andi tiivsdedstintot ©d t hat an
intensive test for determning an LDso value is necessary in case expiry is
observed widurkdogadgeotofl 20)000ngikg. xHawevern’, | apphexahavelyestvendsyul t, no
expiry was observed with this dosage, and no abnormality was found at the
anat ony, to@bolitereforey’ etchabortdeged t hat the LDso val ue of the
single-time oral admnistration to the tested mce was nore than or equal
to 2000ng/ kg f orcdraidimidia Igpl eisn andptdeihenadgsfrBegangetahkt Hi-s4si t was
proved that the healthy food (TKF-RC) of the present invention does not
adversely afd)ect waibdmaitadobgeavefiiledasa oidvagie akvicht ake @httihe heal t hy
food (TKF-RC).

. 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



In the foll ow ng, norphol ogical characteristics, growth conditions, and
physi ol ogi cal characteristics of Rhodopseudononas capsul atas are descri bed.
a. Morphol ogi cal Characteristics Rhodopseudononas capsul atas has a
flagellumand is quite notile. Cenerally, they are short bacilli (width 0.5
~, X length 1.0 u), while sonme are long bacilli (wdth 0.5 ~to 0.7 ~, x
length 6.0 ~,) , depending on a type of; Iiquid nedia and incubation
periods. In other words, they shows pol ynorphi sm - 27 b. Gowth
Condi ti onsThe S aeyr opj ca ri eyl [ rious nedi a
are descri %&%%%%%t%%?@c?ﬁé}é% ?:93%? %+B§E#?n§%?£ef%g§§‘§3fﬁi c

Aci d+Pot at o i i ¢l d+Thi osul fate-Butyric Aci d++Al ani ne+Cr ot oni c
Aci d+Leuci nae%#u%/r;%%&dﬁ% q”f)%IP%gcf%m +% %(ﬁ'ol +Aspartic

Aci d- Mannitol -3 ut.am c_Aci d+Sorbitol-Tartaric Aci d-Mannose-G tri.c

Aci d- Fr Uct ose- GARSTT cEAET t+ Oy CBPOPSAG 1t WERR+PF ol GiSE ZREITHAEH Al |

t hesubstrates were_used.in 0.2 meightcog&entration hbte:,+++6}?¥ﬂhmas
good. +Gr owt ¥Rfas CFELERDI WY difRwasc npbeSiehl e91¢. si B BgF c&en
Characteristics 1) Optjmal G owh _Condition 28 pH 7.2, tenperature 27 C,
anaerobicifqﬁﬁﬁn%fiowhiﬁ,ﬁéﬁIQBP%BanﬁﬂH?b%ntﬁﬁBcW%ﬁIQRMP%QR? rowt h pH
6.0 to pH 8.5, tenperature 23 C to 39C, aerobic to anaerqgbic dark condition
to illumnaiGRCEYRdPLTRNYE] eParREedr nPh§ethatadesr iconitdemisydthiare 4)
Anti-acid Characteristics Positive 5) Indole production Ne ativeeéa

Hydr ogen Sud f YAGUWROoEBEER oR ENEGE iMAC UM APRTEP t Y2 £ oL ONREESgeF 1G¥s 36 xat i on
Positive 8) It also carries out denitrification in a nitrate nmedium in

whi ch nitrik2acirreferahicedt afd convdia.ed the a KREPSFLiNE evaddmTary to

t itrogen fixation. 9) Catal ase Production Positive 10) Cel ati ne
Li ef acti grettles 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



Negative 11) Starch Hydrolysis - 29 Negative 12) Ability to oxidize

Met hyl ene Bl ue of a reduction type, Methyl (or Benzyl) Biorodi en pignent of
a reduction type Positive 13) It requires Biotin, Thiamn, and Nicotinic
Acid as growh factors. The invention being thus described, it will be

obvi ous that the sane way may be varied in many ways. Such variations are
not to be regarded as a departure fromghe spirit and scope of the

i nvention, and all such nodifications as would be obvious to one skilled in

cl'ai . | NEUETHAL et CRBKTREY RS, o phBes s AP st v im S (e
present | MMeIlAGRLd Sac 85 dhssagechabove, Ihodopscydamgag eapau gt as

FERVBP- 743 rarn. erefore, becau _ hetic cteriumis
FERVSP 7434 SLLBLD, 8 SPOvB A LEMMGTRN ety deo o1 aleachenl . fooc
heal t hy footgakg){eéhn?a {r?gsenr\]écljllnrygnél%og Ligh speed rotation type may

be used for making the tablet. At the time of the

tablet making process, 1t 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 quantification method for bacteriochlorophyll
and carotenoid 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



- 30 arranged to have a netabolic product obtained by incubating the

phot osynt heti ¢ bacteriumso that a viscous material is produced fromthe
phot osynt hetic bacterium Therefore, because the healthy food has the

met abol i ¢ product obtai ned by incubating the photosynthetic bacterium so
that a viscous material is produced fromthe photosynthetic bacterium the
above arrangenent can provi de the healitzhy food, adm nistration of which can
mai ntain or recover the health. - % VWHAT IS CLAIMED IS: 1. Ared

phot osynt heg 1 act eri r rz ei ng jRhadopseu .
capsul at aseélélg%'\%%%gﬂ?[%?t r[gﬁ. ?EE?A h@% eyp"f o%d,9 cﬁﬂr a%fe%i%zgggg%y havi ng a

nmet abol i ¢ t obtaigped by jin ating_a phat nt heti.c bacterium so that
a Vviscous ﬁ%%%#ﬁgﬂ'is 6roguceJ%V%§ﬁ1thég%%oto§§ﬁé%%tic %%?Eriuﬁhes. The
heal thy foqd as set .forth.in . Caim2, characterized in that the

ph?t ?sytn}]h_gcfa}%edaﬁ?]i%{]%}?t o&&ﬁze_ﬁﬁ‘b?ﬁﬁ??iﬁpgﬁ%' gﬁé’l%egl"ltﬁﬁcltpod as
set for in aim 3, characterjze n a odopseudononus ,Spp. i S

capsul at as."&® ?ﬁ@rﬁgﬁll?ﬁf&ﬁ’oo‘glé%t%‘it AOSOFEERCY aPhn X% n&idetehi zed in

that the photosynthetic bacteriumis Rhodgpseudononas capsul at as

FERVBP- 743844 E9 & TH rH%a‘t’Et‘%ym?%%‘éIr%@-s%t CPBFERCFACEPRI ME2Lhe
characterized by a |lactic acid bacteriumis incubated together with the

phot osynt htd QB QrAPhY L1 3tas cahgiel e t Ayt f Bydthe e 1PWine in O aim
2, characterized by containing bacteriochlorophyll in a range between 0.2
and 3.0 (wegHRtgL @) The healthy food as set forth in Caim 2,
characterized by containing carotinoid materials in a

‘ 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

gquantification is presented in Table 1.

. TABLE 1
SAMPLE NO. SAMPLE WEIGHT (mg) A, CONTENT (mg/g)
1. 113 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,



range between 0.5 and 7.5 (unol/g). 9. The healthy food as set forth in
Claim2, characterized in that a product of acid hydrolysis has glucose
contents (weight %9 ranging from2.4 to 7.5, ribose contents (weight %
ranging from0.3 to 1.1, rhamose contents (weight % ranging from1.0 to
3.3, fucose contents (weight % ranging fromO0.6 to 2.6. 10. The heal thy
food as set forth in Claim2, characterized in that a product of acid

hydrol ysis after water-washi ng has gl dcose contents (weight o) ranging from

0.8 to 3. 3,; iﬁ%ﬁgcn- nts j . r angi f . rhamose
contents (V\l/enlrg 5 ?a%gi %\lgc }PR;)%Q%FLEQ% 3’59}%, n%m%!gg%gté%?ég é \%BF ht o)
|l ess than Q. 6. .. 3
AL AH AH.g&Iqiu&nlLo.nAL (5 AFE . ABCAESRE tar SRR, ABak AD¢ . RORERRESA. An. Af n.
A . As.As. A Ay.. A Ays, AR 89 yI{U4 :  E{(Y% ,
}xsni d_Z] ca@ed]ggtﬁ/céfcéﬂ%ca?éé] %%%%ﬁi%’%ﬂw%] &3] dHicafeattiycal cal cal
ca]calcalcal]cal]cg]lcalc.a]c:a]calc:al
D.J]Q/‘tl]n{ ¥ ﬁ%)ad]( *Q%FF]-}‘SEEL ‘ﬁa’!’ﬁ cée{éﬂﬂe@a] LaPcadRd] aba) PERESFERIYa] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca]lca] ca]ca]ca]calcalca]lcalcalca![,,,k--.3///44450655
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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 in the
methanol. The extraction was repeated until a colorless
extract was obtained, for example, for three times.
Ether in an equal quantity, and water 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
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separated out, was dehydrated. The thus obtained ether
solution was measured to make 6 cm® of the ether
solution. Then, absorption spectrum of the ether
solution was measured.

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 carotinoid materials were calculated

out by the following equation (2):

= D'v/1.4 x 10° e (2)

Q

c: content of carotinoid material (mol),
D: absorbancy at the absorption
maximum wavelength,
. v: volume of ether solution

(10° cm?®, that is, one litre),

!—l

.4 x 10° : an average molecular absorption

coefficient of carotinocid 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
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between 2.4 and 4.0.

TABLE 2
SAMPLE No. SAMPLE A.M.W (nm) Absorbancy CONTENT
. WEIGHT (mg) (umol/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 Table 1,

since no absorbancy was measured above 600nm in a
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3 égrot1n01d materials, it was found out that the

quantification of the carotinoid materials was not
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 quantified in terms of the
following respective neutral monosaccharides, by means
of a high performance liquid chromatographic method.
The quantification method is described below. To
begin with, as to preparation of 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 ultrasonic 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.
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to remove a supernatant. After acetone remained in the
centrifugal tube was volatilized under a nitrogen
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
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solution.

The contents of monosaccharides (glucose, ribose,
rhamnose, and fucose) were measured by the 1liquid
chromatographic method. A result of the measurement is
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 0.7 0.7 0.7 0.7
AFTER WASHING 0.5 0.6 0.5 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 %)
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preferably between 0.4 and 1.0, the contents (weight %)
of rhamnose were in a range between 1.0 and 3.3, more
preferably between 1.2 and 3.0, the contents (weight %)
of fucose were in a range between 0.6 and 2.6, more
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 using mice, in
accordance with  OECD (Organization for  Economic
Cooperation and Development) chemical substance test

guide (1987).



&10%$& () - 10( RS( 10( RE( 10( R$(  yt $10% RS(& ()-ml 1!]1"1#]*] 1j]]] vU4&ss$1
MO%$& ()- Y10%$& ()- 109%$& ()- yZ109%$& () -

910%$& () - 10>$10>$10>$] <A gy z M { A A " DvU4&ES$1 MLOPL0%$& ()- PL0%S$& () -
f)mo%$& ()-m 10%$& ()- 10%$& () -

Z10%$8& () - | A~AAAAAA ) yUBWRAMPLO%$& () - PLO%$& () - PLO%$& () - PLO%$& () - P1
0%$8& () - MAMAAGDYUBWRdMPLO%$& () - PLOY$& () - PLO%$& () - PLO%$& () - PLO%$
& () - PLO%$& () - MANMAANM vUSPL0%$& () PL0%$& () - PLO%$& () - PLO%$& () - 5W

“Ploesa () mendSuthuudtRinest (R ) PG 1o () e
& () roet |t Lo ey &E%SZ@%%@ 105858 ()2 P05 1) - PLO%S

& () - 5WadMP10 M P10%>$& P10%$&’ VEAMPLO%5$&.
(§ )P10°/<>$ ‘{F‘ﬁiﬂif}é‘%&o’gf _T““HP?I B ?v%ﬁﬁ&ﬁ%&%%@u@ O%)l () - P10%

>$& () P10%>$& ~ . dDvUsWedMP10%$&' () - P10%$& () - P10%$

09@$&
& ()- Plo%ﬁ&ai)‘g%ig/&ﬁ?t’? PW&@EEP)_W“H' #i B USPIEYS: &Sﬂl"rﬁfww& ()-P1
0%$&' () - P1L0%3&. % 5WdMP10%$& i N-vU5
L- F10%-$& (?neblwé & P§- WG i%w FRIEB-HEY ) oP10%ERY ( PE Nhear a+a, al3a
YodvU4d vy $10%$& ()-1 y $10%3& () - 1 : 10%-$& () - 10+$10+$10+$ s3Z210%+3$& () -
| Y11096-3& Y95\ ete@BA] §UNAS 2RDOHIRA () TRPIEA PO & Y ) Wb MIWPEBR$& () -
: 10%$& () -10+$10+$10+$ vy $10%3$& ()-1jjjjj ¥&nmooovUH, .10~e$~10~e$~
fy$10%~e$ ~&h3t 71 Iy 1095k Ve LRl f pE10%kke () sAngle- time  oral
10% e$: & () 10+$10+$10+$00000000pT8UH;, A 10%3$& () -xA 10%$& () - XA
10%$&' () - admigvigergyiony a30me$&EHS -testodaBice) WEG-atooppppppk@UH, A
1 & (A 10%3& ()-x(A 10%3& ()-xA 10%3$& ()-xA 10%3& ()-xA 10%-3& ()-xA
$&' () - xPPpbppP N28 OPIOA M0 KeB &E ¢ - RALBOYRS& (P Lex Aarl@ % BE' (emeAe
10%$& () - XA
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 o0ld 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
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drinking water (tap water) were freely given.

The testing method was as follows. To begin with,
both the tested group and the control group had 10 of
the male and the female mice, respectively. Before the
administration, the tested animals were fasted for
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 mg/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.

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 Table 4, shown is a number of the

animals.
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TABLE 4
ADMINISTRATED GROUPS BEFORE AD. AFTER AD. (DAY)
7 14
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)
CONTROL G. 24.0 + 0.5 27.4 + 1.6 29.3 4+ 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
both the males and the females.

According to the OECD chemical substance test
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guide (1987), it is instructed that an intensive test
for determining an LDso value 1is necessary in case
expiry is observed with dosage of 2000 mg/kg.

However, in the above test result, no expiry was
observed with this dosage, and no abnormality was found
at the anatomy, too. Therefore, it was judged that the
LDso value of the single-time oral administration to the
tested 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 physioclogical characteristics of

Rhodopseudomonas capsulatas are described.

a. Morphological Characteristics

Rhodopseudomonas capsulatas has a flagellum and is
quite motile. Generally, they are short bacilli (width
0.5 u x length 1.0 u), while some are long bacilli
(width 0.5 u to 0.7 u x length 6.0 u), depending on a
type of liquid media and incubation periods. In other

words, they shows polymorphism.
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b. Growth Conditions
The growth result (anaerobic and under

illumination) on various media are described below.

Meat Extract + Lactic Acid ++
Peptone Water +++ Succinic Acid +
Potato Medium - Malic Acid +
Thiosulfate - 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
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pH 7.2, temperature 27 °C,
anaerobic illumination 10,000 lux
2) Condition which allows the growth
pPH 6.0 to pH 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
Pogitive
' 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 Liquefaction
Negative

11) Starch Hydrolysis
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INDUSTRIAL APPLICARBRILITY

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 is
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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 can maintain or recover the

health.
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2. A healthy food, characterized by having a
metabolic product obtained by incubating a
photosynthetic bacterium so that a viscous material is

‘ produced from the photosynthetic bacterium.

3. The healthy food as set forth in Claim 2,
characterized in that the photosynthetic bacterium is

Rhodopseudomonus spp.

4. The healthy food as set forth in Claim 3,
characterized in that Rhodopseudomonus sSpp - is

capsulatas.

5. The healthy food as set forth in Claim 2,
characterized in that the photosynthetic bacterium is

Rhodopseudomonas capsulatas FERMBP-7434 strain.

6. The healthy food as set forth in Claim 2,
characterized by a lactic acid bacterium is incubated

together with the photogynthetic bacterium.
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7. The healthy food as set forth in Claim 2,
characterized by containing bacteriochlorophyll in a

range between 0.2 and 3.0 (weight %).

8. The healthy food as set forth in Claim 2,
characterized by containing carotinoid materials in a

range between 0.5 and 7.5 (umol/g).

9. The healthy food as set forth in Claim 2,
characterized in that a product of acid hydrolysis has
glucose contents (weight %) ranging from 2.4 to 7.5,
ribose contents (weiéht %) ranging from 0.3 to 1.1,
rhamnose contents (weight %) ranging from 1.0 to 3.3,

fucose contents (weight %) ranging from 0.6 to 2.6.

10. The healthy food as set forth in Claim 2,
characterized in that a product of acid hydrolysis

after water-washing has glucose contents (weight

o\®

)

ranging from 0.8 to 3.3, ribose contents (weight

o\°

)

ranging from 0.2 to 1.0, rhamnose contents (weight

o\@
~

ranging from 0.4 to 2.0, fucose contents (weight

oe
~

less than 0.6.



