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ANHYDRI DE- CONTAI NI NG COMPCSI TI ON AND USE THEREOF Field of the Invention
The present invention relates to a difructose anhydride (DFA)-coqt@i[]'(imQ[][}B
conposition and the use thereof. Mre particularly, the present invention
relates to the use of DFA- containing conposition in accelerating the
absorptjon of magnesium zinc or copper, accelerating bone formation,
accelerating diuretic action, inproving bowel novenent, and inhibiting
dental caries. Description of the Related Art Despite the inprovenent in
dietary habit, in particular, the |evels of ingested nagnesium zinc, and
copper by KB 6¥Z00eEN peopl e are lower than the nutritional regRATENENt
for them (Journal of Nutritional Science and Vitam nology Vol. 45, 519-532)
and the inprovement in this respect TR$6UKaRM awai t ed. However, it is
difficult to ingest sufficient amounts of these inorganic conponents
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Japanese hditindténtal carfesextrenmely difficult to take themin particular for

i nfants, the aged, and sick or recuperating patients who cannot take a
sufficient anount of neals. Accordingly, the first object of the present

| nvent | Orbés%riltat?on c:'.!ftﬂie ﬁel%ﬁf%’?oes

Despite the improvement in dietary habit, in particular, the levels of ingested

magnesium, zinc, and copper by the Japanese people are lower than the nutritional
requirement for them (Journal of Nutritional Science and Vitaminology Vol. 45, 519-532)
and the improirement in this respect has been awaited. However, it is difficult to ingest
sufficient amounts of these inorganic components without. changing the current Japanese
dietary habit. _

o ) e Recently, an industrial method for producing an indigestible disaccharide difructose
anhydride I (occasionally referred to as DFA Il hereinafter) has been developed, which has
made its stable supply possible. Then it has been revealed that DFA TII has physiological
activities such as an activity of promoting the growth of bifidobacteria (Japanese Patent
Publication No. 03-5788) and an activity of enhancing calcium absorption (Japanese Patent
Application Laid-open No. 11-43438). However, nothing has been known as to its activity of
accelerating magnesium, zinc or copper absorption.

In view of these technological circumstances, the present inventors have newly
turned their attention to the fact that it is considerably difficult to take necessary amounts of
._magnesium, zinc and copper by having an ordinary Japanese diet and it is extremely difficult
to take them in particular for infants, the aged, and sick or recuperating 'patients who cannot

take a sufficient amount of meals. Accordingly, the first object of the present invention is to




provi de a technol ogy in which the absorption of magnesium zinc and copper
in diet into the body is enhanced; in other words, a technologyiag @gtqﬂmﬁ
magnesi um zinc and copper are effectively utilized in the body 'wt t

i ncreasing the amounts of these conponents or changing the diet
conponents. On the other hand, calciumtaken in the daily diet is a major
conmponent of bone calciumand at the sane time a kind of electrolytic ions
that are essential for physiology and netabolismin blood or the |ike.
General ly, the Japanese are considered to be a cal cium deficient people.
The daily calciumrequirenent for a Japanese is said to be about 600 ny;
however ,  fprevide feeholepyeinagtich thelabsorptionmdfakegnesilins zipe landveopries invdikUiatasthec e
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careful ly anned since clumi1s contal ne Imted kinds of food as

shown in ¢Haping thé dieFaathonemponent s in Japan.” The cal ciumintake in
-various countries in the world depends on the intake of dain;a/ %E%Lgts.
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2006 high, the rate of accidental bone fracture is known to be low because of high calcium intake.

On the contrary, in Japan where the intake of dairy products is relatively low, calcium intake
is eventually low, which results in a high rate of bone fracture.

.. Calcium deficiency is considered to be closely related to low bone density and the

} :) o }ﬁrogress of osteoporosis and periodontal disease. For example, osteoporosis is a serious

symptom of aging of bones which is seen worldwide in almost all ethnic groups except some

. exceptions. In order to prevent or treat such disorders that are caused by calcium deficiency,

such as osteoporosis, a method of administering calcium derived from such calcium

resources as bone powder and milk and a method of taking so-called health food, fumctional

food, and various supplements, which contain fortified or modified calcium, have been

provided to supplement the calcium intake which tends to be insufficient. However, the rate

of the absorption of ingested calcium into the body is 20 to 30%, which is relatively high in

| babies, infants and adolescents, becomes low in adults, and in particular, radically decreases

-after menopause in women, which accelerates the aging of bones.




Accordingly, the admnistration of vitamn K or vitamn D that enhances
bone formation and the adm nistration of calcitonin, estrogen Oi 0CT 2006

i priflavone that inhibits bone resorption have al so been carri § out as a
met hod for preventing or treating a loss in bone density and osteoporosis
caused by calciumdeficiency. It is considered to be necessary to inprove
the cal ciumingestion not only by increasing the anount of cal ciumintake
in daily diet but also by taking a food product or medicinal conposition
which is effective in enhancing cal ciumabsorption to increase the anount
of cal cium uptake. As described above, it is considerably difficult to take
a necessary .anoulitcoadingignthe fdminiatrationnf witamin Ksowrefitanin Pethabenhadnees bone
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"l oop diuretics", "thiazide and thiazide-like hypotensive diuretics" and
" pot assi werdlprating jorsl fgrmatians. " " Loop di uretics" represented by furosenide
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2006 in human. At present, it is an important factor in treating edema that can be caused by various
reasons. Edema is a "dropsical swelling”" generated by a build up of excess water caused by
various reasons, including a dropsical swelling in the legs and face, "abdominal dropsy” in

... which water is built up in peritoneal cavity, and "pulmonary edema’ in which Wat_ei_'_ is
:.ii) : “"";;cuﬁuﬂaEﬁiﬁthelﬁhg& e :_. RN S g S
| "Abdominal dropsy” is often generated in serious liver diseases such as cirrhosis.
"Pulmonary edema” is often generated by deteriorating blood circulation caused by declining
heart function due to cardiac insufficiency and the like and often associated with difﬁculty in
- breathing. Further, symptoms such as dropsical swelling and swelling of the face and eyelids
due to nephrosis often appear in renal diseases. Therapeutic medicines frequerntly used to
relieve these symptoms include "loop diuretics", "thiazide and thiazide-like hypotensive

“diuretics" and "potassium-sparing diuretics."

"Loop diuretics" represented by furosemide increase the urine volume by inhibiting

the resorption of salt and water in the renal tubules. "Thiazide and thiazide-like diuretics”




al so have a simlar effect and are frequently used as a hypotensive agent
by enhancing the diuretic effect. "Potassiumsparing diuretics"dfxﬁrgzmm
diuretic effect without changing the potassium concentration ax are
expected to inhibit "hypokalem a."” In particular, spironolactone has a
function to inhibit the activity of an antidiuretic hornone al dosterone and
is used for treating edema due to secondary al dosteronismassociated with
cirrhosis, nephrosis and cardiac insufficiency although its diuretic
effect is not strong. However, "electrolyte inbalance" is indicated as a
side effect which is commonly found in diuretic agents. Hypokalema is a
probl em i BlsH9iaR@ a"dinflir Elfdet ahd 62" fretentlyl ided zis dehypatualsivhiagaitdey- dubkecing the
hypot ensive agents." Further, in contrast, hyperkalema is a problemin
usi ng " podaseiosffespari ng diuretics.” A loss of mineral balance is thus

consi dered to be evitabl.e S|,,n
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peristalsis in the intestine by |ower short-chain fa aci ds produced by
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are utilized by the intéStinal bacteria to condition an intestinal

envi r onnmémbalaice commonly caused by use of diuretic agents as mentioned above.

On the other hand, effect of the ingestion of oligesaccharides and dietary fibers in

... improving bowel movement is well known. These substances are _con_ﬁrr_x_led to _cor_l_tr.ol __the_pH._

/) “ . | .in the intestine, add appropriate moisture to the stool, and thus ease defecation by activating

and proliferating intestinal bacteria or retaining water. Furthermore, oligosaccharides are

~ known to accelerate peristalsis in the intestine by lower short-chain fatty acids produced by

 intestinal fermentation, which results in stool with an appropriate softness, moisture retention

and thus smooth defecation. These substances are practically and widely used as a material

for agents to improve bowel movement. For example, the effect of oligosaccharides in

controlling intestinal function is shown using a drug for controlling intestinal function

- (Japanese Patent Application Laid-open No. 02-286058) and a health food for controlling and
improving intestinal function (Japanese Patent Application Laid-open No. 63-63366).

| As described above, oligosaccharides widely known to be effective in improving

" bowel movement are utilized by the intestinal bacteria to condition an intestinal environment




1 3 OCT 2006 and in changing stool properties, which contributes to snooth
def ecation. However, effect of nonutilizable sugars, which are generally
hardly utilizable by intestinal bacteria, in inproving bowel nmgvergdit 2086
not known. The fourth object of the present invention is to provide a
technol ogy in which bowel nmovenent is inproved by using a conposition
containing DFA that is one, of such nonutilizable oligosaccharides.
Further, dental caries is said to be a bacterial infection caused by
bacteria called acid-producing bacteria that have a caries-inducing
activity. A nechanismof generating dental caries based on this theory is

as fol | owsandfn Chdriging S6bl Propeiies OvhieR Symtribiitaef sicdtie dgfeadisacHoyvay dtect of
streptococci that are causative bacteria having an activity to induce

dental camoputilizablesugas.cvhich arsigengralbic bardiygtilinahle hy indgrting: hagisrig csdmproving
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(dental plaque).” In this dental plaque, various microorganisns including

St r ept ocodimayss enetafisucharauSlizablst dligosasokarglebr i nus  grow synbiotical ly,
organi c acids ar roduced thraugh .the sucrose.netabolism these . .
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dental caries. Further, the formation of dental plaque is considered to be
a cause oflegalrdaidobased onlttscthearyanas folldwbreath as wel|l as dental caries.
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production of organic acids by caries inducing bacteria; an
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demineralization of enamel surface takes place to develop dental caries. Further, the

formation of dental plaque is considered to be a cause of periodontal disease and bad breath
- ..as well as dental caries. Dental caries is developed by the mechanism described above.
. (} Accordingly, in order to prevent the development of dental caries, the foilowing measures are
t theoretically considered to be effective:
(1) Preventing the production of organic acids by caries inducing bacteria; and
(2) Preventing the formation of dental plaque.
Thus far, sucroée substitutes, for example, xylitol (Japanese Patent Application -
Laid-open No. 2000-128752, Japanese Patent Application Laid-open No. 2000—'53549) and
'palatinit (Japanese Patent Application Laid-open No. 2000-281550) have been developed as
sweeteners having an activity to inhibit the induction of dental caries, and their effectiveness
'in inhibiting . the production of organic acids and the plaque formation by dental caries
causing bacteria has been revealed. Although sugar alcohols are effective only at high

concentrations, they are known to induce soft stools when ingested in a large amount.




5 1 3 OCT 2006 Further, polyphenol, a conponent of green tea, has been
reported and used as an agent to prevent dental caries (S Sakaggkg 3{ 008
al ., Fragnance Journal, 11, 42-49, 1990). However, use of pol yphero § ig
also limted because of a problemin taste. The fifth object of the present
invention is to provide a technology in which the production of organic
acids by dental caries inducing bacteria is inhibited. On the other hand,
DFA is known to enhance cal ci um absorption at a |l ow concentration
(Japanese Patent Application Laid-open, No. 11-43435). However, it has not
been found whether it can be utilized by dental caries inducing bacteria in

the mout h Fugthék, poRENGRL,Qf GsticheRColigreert tial hay beenareportad aslinedas asuaggeistd on
has been nade regarding its effectiveness on the iphjbiti ggwghodent al

cari es i ngeventodentah cpmigsdS. Sakanakp) etel. dhesmancrJoypal; NMyedTn Wever, use
abovenentioned first. abj ect n_be hi . he follow ng first group of
the i nveﬁ'?P 'Pi?heP.OFSAS %8%@6]&3&3%%“?%&%%@%@&@%#\% t he absorption of

magnesi um  zi ncTRE ERPEct of the pR&ER! invafioh s th@rovide aaedhmblegy dn dilfichidicose
anhydride as an effective conponent. 2. The conposition according to 1
above, whpuiduttioreofiregings avads hyrdsiitat carfes indugingehacisria irinhibitedise. 3. The

conposition accardi,ng to aboye, which is, a f.ood or in C 13
human or ani mal 85‘5@".6 ?#?81' i‘ﬁ'&qbre#gﬁt PHKBAVE 008 a(r)lg? ecg{(:ﬂ%:dén%ge{pggﬁi%vsengy
the fol | oy REn®ARANDahePAnt AppfickidteDiid @Ben, No.A1-45438).GaoRORL it dns hior

accel erating bone formation, characterized in that it contains a
di f r uct oskeeanfoudd ivhethes inparebé aititizad by deptehearies igducing bacienib in theomouth to

di tq 4 ab , i i that it furt t ai
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6. The COé%?:%i%ﬁe@@oﬁﬂﬁ%ﬁﬁ;ﬁn%ﬁdéﬂtﬁ’lrcaﬁe;@ﬂ_ﬂﬁ&ion\ﬂﬂbﬁbr ae. @ nedi cinal product

for human or ani nal use. e conposition according to 4 or 5 above,

which is a food or drink product for human or ani nal use.
DISCLOSURE OF THE INVENTION
The abovementioned first object can be achieved by the following first group of the
invention:
1. A composition for accelerating the absorption of magnesium, zinc or copper,
characterized in that it contains a difructose anhydride as an effective component.
2. The composition according to 1 dbove, which is a medicinal product for
human or animal use.
3. The composition according to 1 above, which is a food or drink product for
/) human or animal use.
The abovementioned second object can be achieved by the following second group of
the invention:
4. An oral composition for accelerating bone formation, characterized in that it
contains a difructose anhydride as an effective component.
5. The composition according to 4 above, characterized in that it further contains
one or more of calcium, magnesium, phosphorus, isoflavone, vitamin K or vitamin D.
6. The composition according to 4 or 5 above, which is a medicinal product for
* buman or animal use. ‘
7. The composition according to 4 or 5 above, which is a food or drink product

for human or animal use.




6 1 3 O0CT 2006 8. Use of a difructose anhydride as an oral conposition
for accelerating bone fornation. The abovenentioned third object can be
achieved by the following third group of the invention: 9. An oyg 6CT 205
conposition having a diuretic effect, characterized in that it contal g
di fructose anhydride. | pr. A diuretic, characterized in that it contalns a
di fruct ose anhydri de. The abovenenti oned fourth object can be achi eved by
the following fourth group of the invention: 1I. A conposition for

i nprovi ng bowel novenent, characterized in that it contains a difructose
anhydride and/or melibiose. 12. A nmethod for inproving bowel novenent

conpri si ng admgni st gkl BY at HRuctoRTRARAEIOBs a6 @@dlongpasioh Ifonkencteratifigebone
abovenentioned fifth object can be achieved by the following fifth group of
t he i nvefidrimation. 13 A conmposition for inhibiting the induction of dental

caries, charac in, t t..cont aiLns 1o : i ‘
effective conp %ﬁ OVe‘Pﬁnt‘WB% %B}gfttqag ¢ 4& @Sréﬁ%&’ {L’g‘?q%‘ﬁ‘gglg@feq Houpf Bt
characterjgzeg:df that it further > contains one or nore conponent ssel ect ed
fromthe group consisting of xylitol, maltitol pal atini.t, mannitol,
sorbitol, pal afi nosAn opdrmompomhogbmhdw&l@ﬁfepta@l@qfﬁ‘é?nz‘féﬁ?fl}% jticgntains'a
coupling sugars d | sonal t o- ol i gosaccharides. 15. The conposition
accor di ng ‘ﬁES‘CtPSe%‘?hY de&hove, which is an oral conposition for hunman or

ani mal use. 1610 TheaGREPAS ichhAlteAfth tal chitalid adlifrldogtaimpdridi ch 1S a

medi ci nal pr oduct hurfan or ani mal use. 17. The composition according
to 13 or 14 abBhegbovkineitioned fobrttodbject aanibalachigvestibic theofollpwing fosrth igrerprelor
a imal use. 18. Use of a difructose anhydride as a corrp03|t| on for

Ji bi ti ngedmeEntioRiuction of dental caries.

1. A composition for improving bowel movement, characterized in that it
contains a difructose anhydride and/or melibiose.

12. A method for improving bowel movement comprising administering the

composition according to 11 above.

The abovementioned fifth object can be achieved by the following fifth group of the
invention:

13. A composition for inhibiting the induction of dental caries, characterized in

that it contains a difructose anhydride as an effective component.

14. The composition according to 13 above, characterized in that it further
e CONERINS  OnE-OF . More components selected from the group. c0n51st1ng of xyhtol maltltol
) palatinit, mannitol, sorbitol, palatinose, panose oligosaccharides, lactitol, erythritol, couplmg

sugars, and isomalto-oligosaccharides.

15.  The composition according to 13 or 14 above, which is an oral composition

‘for human or animal use.”
16.  The composition according to 13 or 14 above, which is a medicinal product

for human or animal use. ‘
~ 17.  The composition according to 13 or 14 above, which is a food or drink

product or feed for human or animal use. _
18.  Use of a difructose anhydride as a composrclon for inhibiting the induction of

. dental caries.



7 { 1 3 OCT 2006 According to the first group of the invention, an effect
of accelerating the absorption of My, Zn, or Cu can be obtai ned by using
DFA and thus the absorption of these mnerals into the body Cf%vbﬁgsgﬂﬁly
and greatly accelerated. According to the second group of the i O,
bone formation can be greatly accelerated. According to the third group of
the invention, a diuretic effect can be safely realized wthout any side
effect. According to the fourth group of the invention, stool properties
can be inproved so that the deterioration of health associated with
‘defecation can be restored. According to the fifth group of the invention,

a_conposi tion Waisilingas (e Bt v\%ﬁétcl%bﬂﬂiehhﬁcrﬁeﬁ,tzﬁd effat of sceekerating the aorsivn
BRI EF DESCRI PTI ON OF "THE DRAW NGS Figure i shows the acceler tt{lon af
magnesi uncigo@pt boRutean bEAbidined; by esieg PEAusdnhus ﬁh%%h??rnﬁlém%] SSh ABGEL .
Figure 2 sho t he accel eratipn Zl sorption by DFA II1l in the

j ej unum mt%ﬁfq]boggg%lms %%@?S%Iyﬁfélgl}age% shows the accel eration of

copper absor pti RRchYinPRé thé lseéddt fiBup I UR! MventibEUsinecfoematiornah belgoeatly
Figure 4 shows change™in the serum osteocal cin concentrati on before and
after theacceldmted.stration of 3 g of DFA1Il and 0.77 g of calciumlactate,

or 0.77 g of placeb al,ci | act at,e). 3 t.i nes.. Y. ke 5
shows change i ?%éﬁgé?%{%@frge%@% 8?%?68“6 éﬁ??%flliﬁ%egﬁﬁgﬂgé%&gﬁ%ﬁ rg@ﬁ%‘ﬁe
adm ni str gk an aflf side @0 DFA 111 and 0.25 g of calcium carbonate, or 0.25 g

of placebo (calciumcarbonate) 3 tines a day for 2 weeks. Figure 6 shows
change with ti nkcdondingeo thiel folrth graup iob thesibventiosnstoplprapgries ¢am/be improved so

sorbitol, palatingse, xyLlitol, and.sucro re e to the culture
2P0 O b k2SR eRt b Bl VRSB P et
According to the fifth group of the invention, a composition which can greatly

inhibit dental caries can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the acceleration of magnesium absorption by DFA III in the jejunum,
ileum, cecum, and colon. | _
Figure 2 shows the acceleration of zinc absorption by DFA III in the jejunum, ileum,
cecum, and colon.
Figure 3 shows the acceleration of copper absorption by DFA I in the jejunum,
... ileum, cecum, and colon.. ... ... . ) » _
} - F1gurc4 sh.ows.:.cl“l.anlge in ﬁle serum ostéocaléih conéeﬁ&ation before. .a.nd after ‘.the”
 administration of 3 g of DFA III and 0.77 g of calcium lactate, or 0.77 g of placebo (calcium

lactate) 3 times a day for 1 weeks.

Figure 5 shows change in the serum osteocalcin concentration before and after the
administration of 1 g of DFA IIl and 0.25 g of calcium carbonate, or 0.25 g of placebo

(calcium carbonate) 3 times a day for 2 weeks.

Figure 6 shows change with time in the pH of reaction solutions in which DFA 1II,

sorbitol, palatinose, xylitol, and sucrose were each added to the culture of dental caries

" causative bacteria.




1 3 OCT 2006 Figure 7 shows change with tinme in the pH of reaction

m xtures in which DFA 11l or palatinose alone, or both DFA IIl and
pal ati nose were each added to the culture of dental caries causative

bact eri a. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON DFA accor di ngd 8 oJEhe2006
present invention neans a cyclic disaccharide in which the reducing
termni of two fructose nol ecul es bind each other to hydroxyl groups at the
other nonreducing termni. Wiile DFA is conventionally known to be found
in caranel, honey and the like, it can be industrially manufactured by
fermenting inulin with an inulin hydrolyzing enzyne such as inulinase (EC
3.2.1.7) and i npigageT {HowsZhdngk Wi timein therpit ofxeagmnimsixtunts iotwhigr DHAJHsOr
CFTase that cleaves 6-8 nol ecul es of fructose for cyc%ifaégon such,as

Ar t hr obacpdatinosp alonessr bothtDBA Jlland palatinosm werecsach gdded g the=oyltuge off dentaly ey o
are five derivatives, with different nodes of |inkage between two fructose
nol ecul es?al}eﬁéﬁ“s&%e%a\e%‘inéd DFA |, DFA I, DFAIIl, DFA IV, and DFA V,
respectively. Al though DFA according to the present invention refers to
all of them DFA IIl and DFA IV are preferably used and DFA Il is nore
preferablBEEIMODEE%%%mﬁmﬁﬁﬁwvmﬁqbéason is that DF Il is

| ks e abibatnisbah et N v o
ke after purPFRCaERane B eoae B iRt Rt ShyBRElfebhal i W e
st abi | i t Yre@§eiAg driAGdratbdRuciold mqledild bindehd bifiErochydrxyl group® esthother

absorption or deliquescence and generate problens in handling for practical
use. ) O nanoedusing tBEdnDWhikeDbBAdS mvenmmﬁy koewn &0 borfound i easamely hoeydiét | on

A Dor nat | PE1ye: B by guealty mankrg ShRrmrutEtuhe i E il AudfBlatigpse

nat ur al § shaV hdBubhse (Be!32L1 95 ¥hd 1nulisa @eC 20R1BbY ofa niiteaehRm Whichn
whi ch gal act ose and gl ucose are conbined in an a (1-6) linkage. |In nature,

nel i bi oseproduces A Tasmediat dedves 6-dnoleades ¢ifrantgssdameyclirationosich s dewsehasir and

is also kno be found .in, honey fr i9l et. flower i -mJ k.yetch
and the |Pke: 65‘% W‘&ﬁp‘!}lé&ﬁﬁﬁq’@?% é}ﬁg]t]ﬁgg Sgrf"“nr _r%@elren usﬂ%‘g pP{c”)ré u%%q{on
conpri Sesyfftnthass off 1ifkagé boweER hi§ HRstobé aidlearts] fhey bRecalle® OFYS L APF A Jpar
extraction frombeats, isolating raffinose by crystallization, fermenting

wi th bakilgA yBRsSPFANK ,usnd DAY .f reapctively. Althongloddin aseqydingofo hgf preseie.
E 32}] h:;’ Hﬁ E)Eg e%féo abg’g 'theeg, rIL?I*CA h?gm? B‘%A ﬁ?lcar%tﬂr&grauyou@e DA R'RSuct
preferably used in the present invention. The reason is that DF JI is excellent in efficiency in
industrial production and in stability and the like after purification, whereas DFA 1, 'DFA II
and DFA IV may be poor in stability as a disaccharide and possibly deteriorate due to
- - moisture absorption or deliquescence and generate problems in handling for practical use. ...
} o Of course, DFA of the present invention is not limited by production methods
| described above. Further, DFA can be used together with melibiose. Alternatively, melibiose
. alone can be administered.
| Melibiose is one of natural sugars having an o-galactosyl linkage, namely a
~disaccharide in which galactose and glucose are combined in an o (1-6) linkage. In nature,
melibiose is confirmed to be contained in soybeans and root vegetables and is also known to
be found in honey from violet flowers, Chinese milk vetch and the like. A typical example of
" a method of the industrial production comprises the steps of cooling molasses produced in
the process of sugar extraction from beats, isolating raffinose by crystallization, fermenting
with baking yeast and utilizing fructose, a component sugar of raffinose. Further, a method of

the extraction and isolation from a natural product such as honey can be_used.




1 3 OCT 2006 Naturally, DFA and nelibiose to be used in the present
I nvention are not limted to those produced by the nethods descri bed
above. A conposition of the present invention can be used as a conposition
for a medicinal product and a food or. drink product (includi fg f0d5d208%
ani mal use). Exanples of a nedicinal product and a food or drink product
for human or aninmal use include fornul ated powder mlk, parenteral
nutrients, health food and drink products, and additives for feed and are
not particularly limted as long as they are ultimately in an orally
adm nistrable form The DFA content is not particularly limted but it is
generally 0.1 tﬂat%ﬁﬁfy?DFm%elﬂi‘ios?eﬁﬁ be QRBPE] the Presedttintdition afe natrtpmiséd foon
for accelerating the absorption of magnesium zinc or copper can be used
t oget her thiosdprotihend hyahemethbds desoripag gmvact ivity for accelerating mneral
absorption, such as magltitol, |actaqse, fructpoligosacchari: O
phosphopept i de WWPSI“%BP‘&F%FV 19%@??“8%?%995 3 a'&ﬁmﬁpgﬁgﬁgo&%géﬁ@gﬁl f or
accel erat | f ' b AniffAPuSY). Exitesdf aqaéditingl
ﬂ:&gﬁgg&%g&fgy@%m& R8I TO0H RBE FnifAPu). Exmipte

i
magnesi u , avone, vitamn K and vitamn D that are known
to have aprodaéti aridty féadr oradrirdl productnipr thomen fayramimnalorse indude deramlaied gowéerd or

drink t ition, DFA or it d. pr oduct  at el

ssed as’ Dmilkepgpieioviiens. e ki Go Pt cot op il oF SARCRIAR ALY
di vl t t HaGini Ot TERRSDBA

o1 ocessedPTaa B R e o Tt T+ om obu! 0us

f ood prodegitent ¢S o gamiceldily limited bt it isgenmally O to O%ehy weightof the sompositing.
| i.ke. Further, in processing, a conventional .nethod %or rocessi ng. food

prdducts can beFHBIShia@mRO! eﬁlfgrcﬂCf;@lp@Hpg ekjaéaéca-ag%n 8 miag%e%%ﬁ“hce_ (eoPPer
stabi I ty.,,apgd @E?&o?ﬁﬁé} %&ﬂ?ﬂéﬁl&ﬁ[ ﬁnat i FORRARE L0 Beiity! B BERReAting MtRAI ON

I S not pacratni cul ar Imte e formof powder, dranules, paste,

liquid, sibsp@eishosuchandniltinl) akese frhctantighmcclianides xangh ehosghopentidgt€dF).nt o
a health drink using various conponents generally used in nmanufacturing
heal t h drandigeweryyrashselbwatheet ener, sour agent, and vitanin conpounds. Wen

used as a medi cApay, C&Eﬁé*)%§i'tib1u%r al:&he?atﬁ{)gf ﬁ&&g‘ FEmEQRSP ARS further ackiR dileCsred
in various forns. For exanple, 1t can be admnistered orally in_a form of
tabl ets, BaRsel eflciumymiddtbsem, phovphorussisoflpvonanditathin Ki &l viriraineDvtiat exes
formul ati ons can be fornul ated accorg{ibungfto a conventional nethod by

addi ng krkeawndobave an acixity i acelerptipB BOPS IRMRNON.  achnol ogi cal fiel d of

medi cinal - prepaggLl gl a%lﬁcﬂ)oa%r%nﬁ%é)é&ﬁﬁsositmnpﬁ% oflit$ bf&@ﬁ&@&)ﬂfduct can
be appropriately used as it is or together with other food products or food components
according to an ordinary method. The processed product broadly means a processed food
- -product containing said food product, ranging from.obvious food products.(food products.in .
} the narrow sense) to tablets or the like. Further, in processing, a conventional method for
| processing food products can be applied without difficulty because of its high heat stability
and high acid stability. A composition of the present invention is not particularly limited to
the form of powder, granules, paste, liquid, suspension, and the like and can be, for example,
formulated into a health drink using various components generally used in manufacturing
health drinks, such as a sweetener, sour agent, and vitamin compounds.

When used as a medicinal composition, this effective component is administered in
various forms. For example, it can be administered orally in a form of tablets, capsules,
granuies, powder, syrup, and the like. These various formulations can be formulated
according to a conventional method by adding known auxiliaries generally used in the

technological field of medicinal preparation, such as an excipient, binder, disintegrator,

10




10 1 3 OCT 2006 Ilubricant, flavoring agent, ~dissolution agent, suspending
agent, and coating agent, to a main ingredient. The anmount to be used

vari es dependi ng on synptons, age, body wei ght, nethod of t

and drug form however, when used for accelerating the absor pﬁ%%qﬁznw
magnesi um zinc, or copper or accelerating bone formation, the anount of
daily admnistration for an adult per 1 kg body weight may usually be 0.01
ng'to 1000 ng for intravenous adm nistration, 0.01 ng to 1000 ng for

i ntramuscul ar adm nistration, and 0.5 ng to 2000 ng, preferably I ng to
1000 ng, for oral admnistration. Wien used as a diuretic agent, the anount
is 1 to 1QngRRT n8a¥in '}Jgelﬁf isgdutich ag@@ts SiigpBakiiig hfent hrdastating agdnt,|te aamaihan |
g and synptons such a§ tening stool can be " occasionally observed wth
t he anmouningeddienbre than 10 g. However, SI nce the softening stool can be
af fected by indjvidual fution, dail

h |
i ngestion in thEhe gﬁ%‘ﬂﬁﬂog?k{%(r:vg“% 2 n%opgyIHBt[orq:;»e 3é§‘?y {’I’I (t:lioldkoq?

prohi bi tegy,, ﬂ,gyﬂr Iéwsalnh ﬁﬁe%%vert Qheh @R AkeldRBRE a@;e atbb@pﬁa@wﬂ by
nmoni t oring 1 ndl vl dua |t|on In” any case, DFA has no toxicity

pr obl em sinageeshim,i sing, soarf eogpﬁgaor fauodeqannglumnearfermaMB, gheli %m’élmtc(’%f@aéldft
can be safely obtai ned w t hout se s de effe XIS,
al | er gy, aimainistratien: for 035 o]E% F&E‘P’i“@“‘%heh? le(i @ {X%goous
bl eedi ng Elll&gvé}l%hg%rﬁ}nﬁh%ﬁ W iﬁ%géoe ﬁmg%r 1hﬂréiﬁﬁscﬁla§ Qﬂxﬂﬁﬁstﬁlﬂdn,ra%&f@ 51Mgi ch

are comonly seen W uretic nerally used. When used for
| pr ovi NGt BHOL mgyprderably,1 m@to mmtg,rfm/(ﬁammmmtrmdmnan can be inproved by

dj tly d Ki DFA by t aki DFA- t food. Th f
hgecti on i 5 i e weh g aftha%pé&gg@?t e wmemits AL er Yo NR S (o
59, Which S8 ikl ﬂ{ena:%x ¥ tlesfs%axftlrf'ém? Q ﬂsré&ﬁ%%ﬁbﬂﬁg -stdoll Ichh B,

mode of ingestronis |cula imte andlt can be taken as it
I's, as a &khiibnally obkervél with t}fcra:mﬁmaomomahaew g.oHdwpradsinte thDFeltdning ool

characterlstlc fresh sweet ness .and can he .taker it t hout

di ffi cul t&an tepffested by individyalephysieal Sagtifufog ‘ﬁnlf/ ?rsb?i‘ ﬁﬂﬁ&@“ume WPgstien in the
difficult PR;@L‘H}Q 8t Rf neobsaryitgh
heat st abi lt%gn am% ﬂ?g F‘?fge"%%ﬁ%ﬁﬁsu ngest e ﬂa%g%tagfl st &:al I?/I? t hese
di sacc harlh&e&ea;rr&tepﬁaid the lainobmzﬁ}dniommmt@mﬂmnhial'bamt@mra,ln iany paset DEA has

bi fi dobacteria, or hardly wutilized and_ngved.into.the blood.st mtqQ be
deconpose o ityrablem; SZ@H’ itds f‘r?éfel yugar foodgprodusd and dhys ¢ ﬁl“frgn%eﬁﬁ‘? e

protein pJa%W%Sglr?eﬁdw{tﬁélﬁas%ﬁgustg difeelseBhdPhEdnaphylaxis, allergy, disturbance of

consciousness, aplastic anemia, and subcutaneous bleeding and notable side effects, such as

liver disorder and rash, which are commonly seen with diuretic agents generally used.
o - When used for improving bowel movement, the bowel movement ina humancanbe
nnproved by directly drinking DFA or by taking a DFA-containing food. The amount of

ingestion is in the range from about 1 to 10 g, preferably from about 3 to 5 g, which is similar

S’ ©

to that for other common trisaccharides. Further, mode of ingestion is not particularly limited

| and it can be taken as it is, as a solution in water, or as a processed food product. DFA has a

~ characteristic fresh sweetness and can be taken as it is without difficulty. Further, it can be

admixed into a food product without difficulty using an ordinary food processing method

because of its high heat stability and acid stability. When ingested, characteristically, these

disaccharides are partly utilized by intestinal bacteria, in particular bifidobacteria, or hardly
utilized and moved into the blood stream to be decomposed and metabolized in the liver.

Now, osteocalcin is a matrix protein produced and released by differentiated

osteoblasts, known to increase its concentration in blood with the acceleration of bone

1l




ost eobl asts, known to increase its concentration in blood with the
acceleration of bone 11 1 3 OCT 2006 formation, and is useful as an

i ndicator that specifically reflects bone formation. Accordi ngl1y ll(&Ti?f]ﬂB
wi del y used as one of osteogenic markers in blood and urine, for %h

pur pose of studying the change in bone netabolismin osteoporosis in the
clinical field and the effectiveness on the prevention and treatnent of
bone mass [oss. Calciumtaken up into the body is released into the bl ood
streamfromthe intestinal tract and then surely absorbed and imobilized
as bone calcium thereby ultimately inproving bone density. In the present
i nvent i on, foirhatfoas AACH GRBAW r AR Unt Maticdtdie tEANSHRIficA Ly O FefRbis0 96RO Catmativbn. N
bl ood, one of bone formation markers, is increased by adm nistering a
DFA- cont aiAxicoglinglyl it o midely tuseh as toog atfisteogentit nearkeris um blaed gnd iumic,n%r dhews

t hat DFA signifi |, I t | ci o ti | t
of cal ci uRiEF f Serihe i SHBEHBGPHE Tee oot  ovienpatati 15 B SR R
havi ng_an yexe@ldiGBies@6h ke %ﬁévé]%n%ﬂ Sle@intint B bBRB1abLIRRICARumPEknY int§Ven

when DFA alone is Ingested, the increase in the osteocal cin concentration
and the adimebelyas ireleased intb dieeblbod se¢ano froar the sntestinl knpctoandf themsutely Bhegrbed

results indjcate, tha DFA- cont aj ni conposition is effective._.in |
accel er at iaﬂé)%PE’iﬁ‘ﬁ?Ff %a‘a%e BHD- _8“3832 u*tlﬁ%qﬁgﬁ‘i‘?ﬁ’f‘é’”%g E?%‘Ef‘{ﬁ“m%&ﬁmsﬁrfﬁe% to
pot ent | al byl AGGEIEARAR }ngﬂiﬁ&rgr{ﬁéﬂ B0 concelititidheSs oslicRalem & ¥lbSRGREJE bfe
that can be used as a Foo product and its greatest character known at
present i foriatiof unakemn is Nincieased aby addeonisteiing . a OPPRA kastaaring fdralc tompesition

accel erating_the absorptiop of .calciym potassiumand the |ike. Further,
v@l e or diqgathsr é’ﬁghrc CIUR rg{l‘gnﬁi Wél&a%iﬁ}r%tﬁl%ﬂgquéu@q?egﬁ%ﬁﬂ?@mi n
which mn . ar | N TN L.ng
I ntestina sglz‘i%‘tog? ?na&gﬁ%%g\?\gt F ?ﬁg:allcﬁtﬁlgggﬁ ﬁ%ﬁ’?’gh,ﬂiﬁ%ﬁw ?Is?@?rg%oéra%{ed toa\ﬁa&rbp
accel er at eorhpusiti frigi anrexogl len@ kdtivity fpr avceleratihg bon¢ fortratiotn dtiyther, avdn whdn

junctions__in the intestinal, tract, besides through such hani sm .

Furt her, PhAralencisiiagssted) e ingrepse igdhe gyieocglcin e %ﬁa\?@?ram ?bn
of the bo WE&H] ) 'sﬁnﬁﬁnﬁr f el ent i it s JahhiDi T
function g‘%ﬁet e agbdleea&v\ﬁen m e%g'gglﬁ%e?éq gg?\gé;s&s:&ﬁl\;ﬂg.l mr%%%jglﬁﬁt%?f)@gg%ﬂﬁ%ﬁ%g

I nvent or sconpstiohoisneffdchiae ibFadctiarating caletim aabsonpéionl andbsofypthernsore un asdfoh
has a diuretic,effect. A _conpasition gccording to the present invention can
enhance aSURRpsdiondo petentiglly agreleraisbope AMFBHPRG | ow ni neral or hi gh nineral

condi t1 ons_ahi Gl 19OTIPR d0ofHEL A cafblield Gs 30654 Hrodlict b iepRAR

descri bed above. In'the present I nvention, A-cont al
' character known at present is its function in mineral absorption. DFA has an effect for

accelerating the absorption of calcium, potassium and the like. Further, while ordinary sugars
.. accelerate mineral absorption. through a mechanism in which minerals are dissolved and.
} - become readily absorbable by activating intestinal bacteria and lowering intestinal pH, DFA
is reported to accelerate the absorption by taking up minerals into the body via tight junctions
in the intestinal tract, besides through such mechanism. Further, characteristically, this action
accelerates absorptive function of the body when minerals are deficient, while it inhibits
. absorptive function of the body when minerals are excessive. Namely, the present inventors
- have found that DFA having such a mineral absorptive function has a diuretic effect.
| A composition according to the present invention can enhance a diuretic effect
without generating low mineral or high mineral conditions which are common to existing
diurctic agents by the reaéons described above. In the present invention, a DFA-containing

composition is produced and orally or non-orally administered to a human expecting to

12




conposition is produced and orally or non-orally adm nistered to a hunman
expecting to 12 1 3 OCT 2006 benefit froma diuretic effect. A
conposition of the present conposition can be made into any ul t’ﬁi @nggn
as long as it is orally or non-orally ingestible. Al though the reason why
DFA can i nprove defecation is still poorly understood, the effect on the
growm h of bifidobacteria in the upper |ayer of the intestine or on gaps
between intestinal cells and the effect on water absorption by the effect
of ionic gradient are suggested anong others. Further, since the effect on
I nproving defecation is exhibited in an extrenely early stage, an action
attri but egheh i TS Airlrftid diect AddBnpRbitibh 8f BRI Présehit doni@Bition cas bé made med sy and
~tight junctions is also suggested, as well as the effect of utilization by
i nt est i nalultratt dorimeas lofigiag it eraralyeor nonidrallyangestibley particul ar intesti nal

b iais al d i but.e. Ne 1 i nhi.bi
dontal caries | SURGIgE e TGIE HEY P4 A TREDG s e Ak A S oY uilepiSig, Bt
causat i ve JaaGt & ik Brdwih GHifidobaliBeeirt@e pber B IO RRAURE 0Pbn ighss Wpwbdsd ¥

to strongly adhere™to teeth and to produce acids. Generally, in dental
cari es caistedinalycedlsahd thecffestain watehabsomption by thexffost efienicqradiens gta wegested g

key factor for _the_induction_ of dental car.ies. nel.y, .a.l arge anpunt. of
or éani c admang ethsro FUethe: ’F‘PQﬁﬁheg E?tcf’é‘e‘“}fﬁ‘a‘“?%yaﬁt}e[\l%[oﬁéx Sﬁnplﬁec{ %eanr?g(gr? Relyng
cons equeng&ysg‘.gg%f 9@3{%};&&@%{:@8 %o bl?angg 1B Shale ARRL delts AROEERIntestiial SENLARD

dental cari ered to be one way of preventing dental caries
t o i nhi bi tighthjpmetiond iprabouatepesedpys tWellses thalefeet vEutibzationity Mtestimal hactedse.
Wien the bacteria were cultured in a medium containin A- cont ai ni ng
cdorfposi t i BATRATMOFfe “B{‘%aé’é’ﬁtbyipﬁ’(f’é?ﬁfﬁ H’l‘ﬁsn{lﬂé’aﬁ@ﬁll Wg?sg‘fﬂggégmﬁ%ﬁ%s ed and
t he decrease i }p(Ha,)T(\a -l b hets iskid bbasgen found that the acid
production is nrrlt\)IFe’ e 'ﬁ%‘%@%%&?%\ﬂ@#ﬁ%d sbi)s; usi %3) DFA together with a

smal | anmount of Seegadocedscahohs w kiowihiche theusitive bactedfimpioe eanhy stage denielal '

caries is recqgnized hut diarrhea is reportedly caused .when.ingested in a
| ar ge anotHies beeruse 96 yis rAbHItY dp songln aslge 1 Fﬁ%ﬁl F‘i‘fgf" BroARoe gt g?"ﬁ‘f*‘ﬁ Y, m

conposi t | feati LHPRch | iV OBackdHinD 1 thS plebiic8 6F SudPd2d¥'s kbPacRY fo

bacteria ? é@cgg%g%ugéent a{iﬁlég?%{lgsgﬁgﬁgacgan t’husp malge a conposi-t"i:'}gn havirng

an excel | tatindenioal ofcdunitad scatiediNdnhdlyga darpé aivoynt 8 orgapissadid én prodveddfrom t o

the present invenfion contains DFA as an effective congonent and ﬁan be
r

used as afEIEl %ﬁﬂ‘é’%ﬁsp ﬂ}?nplétpéfl dhe omeBd; talnépc‘f)‘bsteq'ée dirti e Sor
food or dﬁérﬁiégr?fi?é#‘?& oehdile Ut B&eldptdedtal cAUs il eBlsidFE PP RSof vap o al

conposition 1 ] ]
preventing dental caries to inhibit the acid production by these causative bacteria from

sucrose. When the bacteria were cultured in a medium containing a DFA-containing
...composition of the. present invention, the acid production was decreased. and the decrease in. .

. pH was inhibited. Further, it has been found that the acid production is more effectively

inhibited by usi'ng DFA together with a small amount of sugar alcohol with which the effect

D

of preventing dental caries is recognized but diarrhea is reportedly caused when ingested in a
large amount. The abovementioned findings show that a DFA-containing composition of the
.present invention inhibits the acid production by bacteria that cause dental caries and can thus
make a composition having an excellent dental caries inhibiting abtivity. )

A composition according to the present invention contains DFA as an effective
component and can be used as an oral composition and a composition for a medicinal product
or food or drink product (including feed for animal use). Examples of an oral composition for
humah or animal use include a tooth powder, moist tooth-cleansing agent, toothpaste, fluid

tooth-cleansing agent, liquid tooth-cleansing agent, mouthwash, and mouth-refreshing rinse.
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human or ani mal use include a tooth powder, noist tooth-cleansing agent,

t oot hpaste, fluid tooth-cleansing agent, liquid tooth-cleansing agent,

nmout hwash, .and nout h-refreshing rinse. 13 3 OCT 2006 x Exaanﬁé QETaZmﬁ
medi ci nal product and food or drink product include a powdered ntl K™’
formula, enteral nutrient, health food or drink product, feed additive, and
confectionary, and are not particularly limted as long as they are in an
orally ingestible form The content of DFA is not particularly |limted;
however, expected effect can generally be achieved with a content of 0.1
to 99% of the conposition. Further, a conposition of the present invention
can cont aig, ARk aif ARt SHRSkBNCRSdilabratuet iichaiena (vt ik
activity to rnhibit dental caries induction, such as, xylitol; nmaltitol

L XY ,
pal ati ni t fornmimrhtesil nusenhealth fopd ondrink produgla frsd @dgitivgcangqamisehigaary, and

lactitol, erythritaol, coupli sugars _and__i - acchari de. Wen
used as aﬁred}oépa‘@ﬁmﬁ’tnﬂtgﬁllﬁsn%% @‘gy ﬁqéngﬁggagl@réelg%@%g&%gnponents;
component s t hat Tq ;‘poﬂt%ﬂ%ﬁlﬂmr&&ﬁﬁ ptidulaly GimledC GoResdr] ieapectah effect can
appropriately mxed wthin a range not to danage the present. i nyention,

dependi nggererallys bgeachipved . wiktora esuztengl of Oah tab9%4i o they camposigion KYrthierdt |
t hi ckeni ng agent surfactant,. perfune sweet eni hg a '

ant i sept i EOMPPIHEPHP @Flﬂr?ﬁﬁma'&g?ﬂuf’nﬁh ORI, o ?rrelg’lof:elqgg’?f f/)?g{é%tgﬁ gg@ e
component g &l B 8Lttty 1b bt A aiieind RUGAIRER of Rlitel, hRattoDpalutisit,
present 1 nvention. anples of an abrasive agent include al um num oxi de,
al uni num hdhient] sbebitol Aalatinnseypaidse ohigaspcchinride kctital seryihrisel ecoupling sygsrssand
sif,Li cate, precipitat i“ri]g _ai lica, silica gel, calciuntarbonate,calcium
pyrlophos pisamalto-aligesseehiaide- ci um phosphat e, cal ci um phosphate, trical ci um
phosphate, hydrwg%ﬂtg, A | 4 eaRpdsitich, Brdigegant zp@dvanaitioned dOREPOREIHEM
carbonat e, magnesi um phosphate, insol ubl & sodi um nethacryl ate, insol uble
cal ci um cahfuments| thiteare pbnemailyomixebd, witle ot iorad, compasitipn che tbe @ppropriatehbFaId es .
Exanpl es of a wettin [

t includ l.cohal h bitol,
mal 1t o , Withiia e nod e theopEeselh VB o ERETE BN E OB ycer

1, 3-butyl ene gl 2- 5?{;@ el wett h@yﬂim]‘@ Al surfaciayp peifinene
gl ycol, and di pg%%%/(fng#g’ 8‘?%0 . %?ar’rg‘feeg@o%g%a t hi ckenidngg agent inc|ude
car boxyVi swdetdnirlgy agens ,colooiiglagent, antiseptic, pH controlling agent, and various medicinally

‘effective components can be mixed within a range not to damage the effect of the present

invention.

Examples of an abrasive agent include aluminum oxide, aluminum hydroxide,

aluminum silicate, zirconium silicate, anhydrous silicate, precipitating silica, silica gel,

) tricalcium phosphate, hydroxyapatite, fluoroapatite, halogenized apatite, magnesium
‘carbonate, magnesium phosphate, insoluble sodium methacrylate, insoluble calcium
" methacrylate, titan oxide, zeolite, and synthetic resin abrasives.

Exa:ﬁples of a wetting agent include sugar alcohols such as sorbitol, maltitol,
kylitol, and lactitol, and polyalcoholé such as glycerin, 1,3-butyleﬂe glycol, 1,2-pentanediol,
polyethylenc glycol, polypropylene glycol, and dipropylene glycol.

' Examp]es- of a thickening agent include carboxyvinyl polymers, sodium
‘carboxymethy! cellulose, methyl cellulose, hydroxyethyl cellulose, caragenan, alkali metal
.algina'tes such as sodium alginate, gums such as duran gum xanthan gum, guar gum,
.traga_canth gum, karaya gum, bec gum, and arabia gum, polyvinyl alcohol, polyvinyl

- pyrrolidone, silica gel, and aluminium silica gel.
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car boxymet hyl cellul ose, nethyl cellul ose, hydroxyethyl cellul ose,
caragenan, alkali netal alginates such as sodium al ginate, guns s
duran gum xant han gum guar gum tragacanth gum karaya gum bBeé éﬁﬂ]ﬁ@ﬁd
arabia gum polyvinyl alcohol, polyvinyl pyrrolidone, silica gel and
alumniumsilica gel. 14 1 3 OCT 2006 Exanples of a surfactant i ncl ude
anionic surfactants, cationic surfactants, anphoteric surfactants, and
noni oni ¢ surfactants, and nore particularly, alkyl sulfates, alkylbenzene
sul fonates, sucrose fatty acid esters, lactose fatty acid esters, |auroyl
sarcosinate, Nacyl glutamate, a-olefin sulfonate,
2-al kyl - N- car bogyhmpledysl ax yaithothnti Thelado| dnionic fiefaaiants, ddtmoid sudecthntal e,
al kyl ol am des, polyoxyethyl ene sorbitan fatty acid este
pol yoxyet hyipheteritsirfogantst aul casionic sirfactnts, 1a0df BOFS, papiclalyy @iyl sulfates,

I"

| ygl f d Ackt
ot Lrs  pelbERPEART agp%éaugfp%% B SRR P IR R T llitofiRE, ||

ach - est e, oyE ke Obi-dlpt Wltohe @gkpmroaﬂioxymn@afdﬂyemwl imidssptiami nt

oi I, orange n 0| ., eucal yptus oil, Japanese mnt oil, acaC| a oil,

funnel oi betatdief Neacyl| tRritaté,Palkyled amnkgdpblys)tyaﬂn}ﬂenecabm iy, agidneese,
oil, cinnanon oil, cassia oil, cinnanpn | .eaf ros o) dal
wood oi | , pelyexxsthyiene hydiogenstqd cagigp, Al 8T 7 ifaﬁya?ﬁﬁ ST PO Yr?bf"ﬁwm%r“gp%‘%‘%/?&?‘g

carvone SOy S RSEE GAYSHgRc NBROencSaTmRO g cs iEopien s

| ng I'nc sodi Um saccharine, Xylito
st evi osi dglycéltfany &i@¥dtegct , rebaudi osi de, para-nethoxy cinnamc al dehyde,

it N ITE TR e E e
Sorbit. EXam S Bernfist r ggbqp@sqe,mm'&p'aug&a %.nama@r Wil b o trunss

Bl ue No. 't ani um di ox1 de,  and car anel | es of an

antisepti &nﬁgﬁ[ﬁ? loflc balsiauai acamphbenilpcmnmmdoﬂst@sza olb@nmmoesle oil, rose
al kyl di am_noet hy

egC|ne hydr ochl or,j de, d henox et hanol
pH cont roﬂﬂWWgoégé‘fW@a]i werd; 9. G}Cﬂﬁrﬁlb hegh d’g qu[p 81138}%}}1%&? Sudk, @
aci d, phosphori qd {lﬁd pasRef . sodi um car bonat e,
sodi um hy%a[}%gehgne?gérl’oo Itqesas(&a{ g@%%ec%}!bgﬁgb pot assi um hydr ogen

carbonate, cal CEximmpley bﬂlaaéva:ctenﬁigcagm 1hgldcla)gmchmartebcsndmm sagehanine, Hylitol,

car bonat e, ammoni um hydrogen carbonat e, potassium
stevioside, stevxayexu'agt rebaudioside, para F-)mf: oxy cinnamic aldehyde, neohesperidyl

dihydroxychalcone, perillartine, thaumatin, glycyrrhizin, glyeyrrhizin  monoglucoside,
hernandulcin, trehalose, aspartame, and sorbit.

Examples of a coloring agent include statutory pigments such as Blue No. 1 and

- Yellow No. 4, titanium dioxide,. -and caramel. .

et

Examples of an antiseptic agent include para—oxybenzmc a01d esters, benzoates
alkyldiaminoethylglycine hydrochloride, and phenoxyethanol.
' Examples of a pH controlling agent include organic acids such as citric acid, malic
acid, phosphoric acid and acetic acid, and salts thereof, sodium carbonate, sodium hydrogen
* carbonate, potassium carbonate, potassium hydrogen carbonate, calcium carbonate, ealcium
hydrogen carbonate, ammonium carbonate, ammonium hydrogen carbonate, potassivm
sodium carbonate, lithium carbonate, urea, amino acid oligomers, sodium chloride, morganic
calcium such as calcium chloride, calcium nitrate, calcium sulfate, calcium glycerophosphate,
and calcium hydroxide, calcium salts of organic acids such as calcium lactate, calcium
" acetate, calcium malonate, calcium citrate, calcium glyconate, calcium glycerinate, calcium

tartarate, and calcium phytate.
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sodi um car bonate, |ithium carbonate, urea, amno acid oligonmers, sodium
chloride, inorganic calciumsuch as calciumchloride, calciumni gt 2906
cal cium sul fate, cal cium gl ycerophosphate, and cal ci um hydroxi de, cal cium
salts of organic acids such as calciumlactate, calcium acetate, calcium
mal onate, calciumcitrate, calciumglyconate, calciumglycerinate, calcium
tartarate, and cal cium phytate. 15 1 3 OCT 2006 Exanples of a nedicinally
ef fective conponent include allantoin, tocopherol acetate, isopropyl

met hyl phenol , glycyrrhizinic acids, glytyl retinoates, dextrase,

chl orophyl |, sodi um copper chlorophyll, flavonoid, tranexam c acid,

nut anase, | ysoz\HrampRRYbA%e mediimallg aciectivy tdotmpenant nisluds ugléamtoind éocopherol

di snut ase, epsilon am nocaproic acid, alum num allantoingte, alﬁpin¥P1

chi or ohy draestgteaisbprepyi methlphesiohelicyrhiginie acids I2lytyliretinnstes) dextrase, chlorophyll,

gl ycer ophosphate, water s | & .1 nor,gani sphor | |
fIuoridessg@@ﬂl§gmx§dﬁﬂﬂﬁ$hﬁgd@?ﬁggdsg%w%ﬁ@ﬂgﬁggﬁug@g%ﬁ%gpﬁgtg, é?%ﬁﬁgﬁé
fluoride, JRAEASSIID fehianésdsuperoride Utisiuti®s, bpsilohe amirlosaproiematidy catamdizum
silver fluoride, hexylam ne hydrofluoride, decanol am ne hydrofluoride and
oct adecenypHantoimatehy diushinwer i ddorobpdroxy. dlaatoingteac dihydragholestanohc bigatglglge,

copper gluconate, chlorhexidjne gl uconat.e 0 . 1C ri ; hat es,
pyr ophospl Eré’,f’ﬁ%pf’%tﬁﬁ W_Ete§ ﬁghlggsg\?f% R‘_%"‘SB\},?"%P&@ Cgkng’ogg&énfg% H‘;’[Q@Q&o%. gg

- pant ot hengbigm 3HoAGe, 25ddiim ﬁiéﬁbﬂﬁﬁoﬂioﬁﬁkd@, sthivfoug eflaaiilie)i sotasthune, fhaaidieym
chl oride, sodium bicarbonate, alumnumlactate, - potassiumnitrat

. e N
sar cosi nasediumo| fpistivate, calmpoums fluetide, asilvent dibride, henplaming chydrefioridey her

agr edi ent h.as.et hanol t i | ] bst :
dnd nat uperRGlepaR PETEATPTe S MeP ORI TORRE e B, Fus,
et hanol t g R&prRdcopher BhRbRA& RiYorRexidind Q¥cBNatveldppbr ciiBrids, adolghoplates] on

of the present invention can be prepared Dy adm xing the conponents
descr i bedpaipphesphates, mithining sunh @s vitamingsA.f Gr BsandcBoarfl paptetheraiess pminpapcjds

thod. W d. f ..drink. A or. | . t
Can be  aBEPGBEiE Prineans hetidte; SR CEHEH srufim HodbRapt ARERRER BUATLC
food conp i ARERE, $rR8sindtd) éﬁljrpﬁéxﬂil B Yol Besh as TaRcHinOGRd sastietraguct

br oadl y ans a processed food product containing said food product,
rangi ng from ob@tteudngredientprsuciuat sthafiadowvatsrotilieans substanges, suger glgobelssend t o

tabl ets Of dfif exirachs cdnbé AfiiropridletP wA%ET Hllfer, I RRSER d1°0RAnolES BRHiled is
preferably 5 fo 10% by weight.
An oral composition of the present invention can be prepared by admixing the
_ components described above and making into various forms according to an ordinary
eeecmethod.
,} - . When used as a food or drink product, DFA or its processed product can be
appropriately used as it is or together with other food products or food components according
to an ordinary method. The processed product broadly means a processed food product
éontaining said food product, ranging from obvious food products (food producfs in the
narrow sense) to tablets or the like. Further, in processing, a conventional method for
processing food products can be applied without difficulty because of its high heat stability
and high acid stability. A composition of the present invention is not particularly limited to
the form of powder, granules, paste, liquid, suspension, or the like. For example, it can be
formulated into a health drink using various components generally used in manufacturing
health drinks, such as a sweetener, sour agent, and vitamin compounds or ir_lto a tableted

candy-like composition.
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processi ng food products can be applied without difficulty because of its
hi gh heat stability and high acid stability. A conposition oﬁé¥Qﬁijmﬁpnt
invention is not particularly limted to the formof powder, anul es,
paste, liquid, suspension, or the like. For exanple, it can be fornulated
into a health drink using various conponents generally used in

manuf acturing health drinks, such as a sweetener, sour agent, and vitamn
conpounds or into a tableted candy-Ilike conposition. 16 1 3 OCT 2006 For
exanple, a tableted candy-1ike, product can be provided as a confectionery
such as chewi ng gum candy, tableted candy, jelly and gumm candy. A

tabl et ed candy- [Fokexangérpoablticd nambyHilteeprodunt tarc beipridey agiadoniecHpRirE gidht s

i ncluding DFA and sugar alcohol wth stjrri usi.n kne r.q FUrth
various s@gahewingegene Fandyy tableted ﬁ%ﬂ‘{;’oé@lya %B@&Eegan%ﬁl gt ?ard?geﬁ%d S ?chgc‘lﬁl{e
syrup, and_hi ghl. r G RIS DIFC tnd 8832 2l RARB]
and stevi Sgllnggs‘][éél}ﬁ%g%ag%gﬁﬁ&%enﬁyuglggﬂg?%%éﬁeag?ci nallﬁg(corrposi tion, at hi s

ef f ect i ve vagRRARNbsinG a REeddsi. Furhea(ivirious vagdr swsetbmarsrsuchFsmalioserphdredieedc an
be adm nistered orally in a formof tablets, capsules 3 " gr nul es
powder , sghuinous plarchiarup, pad hiphlys aveeh sgetenary syl 2y jughaneng pxfact sYIF%F e d

accordi ng .coaventi or&lagt% nmet hod by addi ng known auxiliaries generally

tc? 3vi an bea
used in t ARt SELELH %Fogl ca ield of nmedicinal preparation, such as an

exci pi ent, bi ndg¥hendised 8 £ efedictial cothpd¥timaiiis efftcive vomgonae it admiintstastdin on

agent, suspending agent, and coating agent, to a nmin . ingredjent. Th

anount t ovisgoussterms.aFdrcexamplse Atdsany bo aduymsiesdorallygn afgry %‘iab\‘?’fsa °?%°’Pﬁ’8d
hddy

of~adm nistration and drug for V aspsha! 1S ARH e RirmtRi

aé&ﬁi ni st rg’faf‘gf‘?s’f 8PV9dn Sé‘a@r tag‘g@‘e?ﬂ%‘é @E)"E?/ wel gﬁﬁ@?}%@%% my to 1000 ny
for intraygpatfg a6 BbblchBérabiethdll 8% AWgidgokdd0 anxjlibries igataraltussed ar the
adm ni stration, and 0.5 to 2000 ng, preferably 1 to 1000 rra gpr. oratﬂ

adni ni st r techwrlogial field ofomedicionl Rrepwiatian, sch dhan eBpRICCRNHHRCTH SIHBPEHIN zed

by oral bacteriasso that ne organic acid 1.S;: e ieh ol NEWai
£1ndi ng oBPHCHIGB(Prig dempt diss o Agefit sipligiRg tggéeh? QBF%% £ asct ot Hain
conponent jafedidi®. THEVARGnO b béaed Rariey dupbding on kjmpteaiseage, bibswkight, afetiam
acute toxicCity test with DFAIIlI carried out using mce fﬁr 11Ig.da S. showed
no deat hofadministretion @shdmg/fan;diowsver, sarprnlhi $he amowy of dallypfiginsiration for

an adult per 1 kg body weight may be 0.01 mg to 1000 mg for intravenous administration,
0.01 mg to 1000 mg for intramuscuiar administration, and 0.5 to 2000 mg, preferably 1 to

1000 mg, for oral administration.
It has not been known at all that DFA cannot be metabolized by oral bacteria so that

.....no organic acid is produced, which is a new finding obtained by the present invention.
'I.. } | - Fuﬁher, DFA, .an effectivé componénf. df the 1nvent10n,has no .pfoblerﬂ. in Jtssafety |
Results of an acute toxicity test with DFA Il carried out using mice for 10 days showed no
.death even with 1000 mg/kg of oral administration.
Example 1
Acceleration of magnesium absorption by DFA III was confirmed by using an Ussing
chamber as follows.
In this experiment, 7 to 8 weeks old Sprague-Dawley male rats (with an average body
wéight of about 260 g) were used.
The rats were purchased at 6 weeks of age (Japan SLC) and fed on a commercial solid feed

- (CE-2, Japan CLEA) until the start of the experiment.
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Accel eration of magnesi um absorption by DFA 11l was confirmed by using an
Ussing chanber as follows. In this experinent, 7 to 8 weeks 3I§I %%T 608
Sprague-Dawl ey male rats (with an average body weight of about™2 g) were
used. The rats were purchased at 6 weeks of age (Japan SLC) and fed on a
commercial solid feed (CE-2, Japan CLEA) until the start of the
experinent. 17 13 0 Ci 2006 On the day of the experinent, rats were
injected intraperitoneally with sodium pento barbital and the small
intestines (jejunumand ileum and the large intestines (cecumand col on)
were extracted under the anaesthetization. Contents of each of the

i ntestines wer @n theaBVEfthe tXyRrinieht $4ts wer infered dpteapedioneally Witk sedipmpgnto-
menbrane and the |ayer of snmpoth  nuscle were peel.ed off.;{o. repare a

Speci nen bahisel widntie tsealliissuess disigioan avdh Hum ab ko leEge iestilies (eGRIR Andlos

t hen | oade nto an Ussi.n h [ Lt h- an i r fs 6 Wen:.
Separ at el §0'°% BEE %’?“ag%fidg\dgr nﬁggr a?%l%}é@u%% gﬁga@i ﬁthgr:gtegn%uf fer

sol ution feafovedeilRUntcaBiiRI wae opefildl, WRd ehe kapay atmbiire ind fher laga oft sopothor
mucous nenbrane side was basically conprised of the follow ng ingredi gnts.
The ion consdatwert imseledpof taeprepare g SReglmen, sp@PHinghe pasops ifgﬁngﬁge an:

adjusted to 0.625 nmM and. buf f er sol utions. wykFk D&@ ]I . ELiRb AR O
0, 1, 10,SURHECR%0 UeWR| &%S@P«iﬂa#ﬁlro %ﬁlen\l\ftlge;s}f bﬁ# ?“eﬂﬁpglgl ution w t hout
DFA 111 (@6@%2)4\65 ‘prepared as a control. Buffer solution for mnucous

menbrane side: ° (30 mM HEPES buffer solution, pH 7.4) NaC 5 .KC. 14
MM L- G ut ani nSep@rawly, a2 selaion forghe mugpusHEERbrage Smanéﬁ/!ew%é{ S@MP%“ }fﬁo mm

N A e L
measur i NGy4sR&Hly comprised of the following ingredients. The ion concentration upon measuring the
rate of Mg absorption was adjustéd to 0.625 mM and buffer solutions with DFA TII
concentrations of 0, 1, 10, and 100 mM were prepared for the test. A buffer solution without
DFA I (0 mM) was prepared as a control.
Buffer solution for mucous membrane side:

(30 mM HEPES buffer solution, pH 7.4)

NaCl 125 mM
KCl 14 mM
L-Glutamine 6 mM
o MgCL6HO. . 0625mM.
) HEPES 30 mM
DFA I 0 t0 100 mM

_ The buffer solution for serous membrane side was basically comprised of the
following ingredients and the ionic concentration was adjusted to 1 mM upon measuring the
rate of Mg absorption. |

Buffer solution for serous membrane side:

(30 mM HEPES buffer solution, pH 7.4)

NaCl 125 mM
KCl 14 mM
L-Glutamine 6 mM
MgCl, 6H,0 1 mM
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rate of My absorption. Buffer solution for serous nmenbrane side: (30 nmM
HEPES buffer solution, pH 7.4) Nad 125 MM KCl1 14 nM L-d utam ne 6 nM
Myd 2 6H20 1 M 18 1 3 OCT 2006 HEPES 30 nM The whol e chanber §ystig)T 2635
heated to 37C and incubation was carried out with 100% 02 passi ng through
t he solutions of nucous nenbrane side and serous nenbrane side for 30

m nutes. After the incubation was conpl eted, the solution of serous

menbr ane side was recovered and the My concentration in the solution was
measured using a commercial kit (Wako Pure Chemicals). The net rate of

m neral absorption fromthe nucous nenbrane side to the serous nenbrane
side per pmpppse was obt agme@ifromthe increase in the My concentration and
shown as a value per unit area of the intestinal tract. -The e%gp nFnt was

repeat ed 6 heabe Wholecchambgr %ﬁ'f@m wes heated ni7atrad ingubatien Was i©
The My ab?&{)ﬁt on &ui ﬂ]? o 5? r 206111% ¢ Mehik mBfb a@g Rdafid Qéroﬁyﬁleggﬁnle |side

concent r at Y Ot V2EBe5HE ZI'e absor pt1on was neasure
sane ManNngy jasmideesr i bed in Exanpl e 1, except that 0.0125 nM ZnSO4
hept ahydrate was used for 1 mM MgC 2 hexahydrate and the ion conc ntratlon

was adj usted tAfier (ﬁlcQﬁlchtwpowamamhtﬁﬁ]g thqysolutipr of serous BISTRYHIE HAC |Whsa

buffer solution,fo ane d t hat t
was used Feﬁo‘éFr%f“F‘ithgM%lﬁqnﬁ?? 'hf’n & u%l i ‘rwgsﬁIenesﬂ%rM ‘7’1%%%1 ?@%@%%&ﬁ ©.
ar e Sho‘f\ﬂ%\}{%ﬁﬁ%f&e& Jé)%é%@wmﬁéﬂams&gﬁ@ﬂ froin"thE AAR6Gs Weinbranaside

I ncrease the DFA 11l cConcentration. Exanple 3: The rate of-caopper
absor pti oo vies seroas unambrane tslle panmindewas akiained ciremethe increase in the M

} concentration and shown as a value per unit area of the intestinal tract. The experiment was
L

. repeated 6 heads for each group.
Results obtained are shown in Figure 1. The Mg absorption evidently increased with

an increase of the DFA III concentration.

Example 2
The rate of zinc absorption was measured in the same manner as described in

Example 1, except that 0.0125 mM ZnSO, heptahydrate was used for 1 mM MgCh
- hexahydrate and the ion concentration was adjusted to 0.0125 mM upon measuring the rate of
Zn absorption in a buffer solution for mucous membrane side and that 1 mM ZnSO4

heptéhydrate was used in a buffer solution for serous membrane side.

....Results. obtained are shown in Figure 2. The Zn absorption evidently increased with

3 an increase of the DFA III concentration.

Example 3

The rate of-copper absorption was measured in the same manner as described in
Example 1, except that 0.0125 mM CuCl, dihydrate was used for 1 mM MgCl, hexahydrate
and the ion concentration was adjusted to 0.0125 mM upon measuring the rate of Cu .

~ absorption in a buffer solution for mucous membrane side and that 1 mM CuCl, dihydrate

was used in a buffer solution for serous membrane side.

Results obtained are shown in Figure 3. The Cu absorption evidently increased with
an increase of the DFA III concentration.
| ‘Example 4:

Effectiveness of DFA on bone formation in human was studied. _
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Exanpl e 1, except that 0.0125 mM CuCl2 di hydrate was used for 1 MM MB0O2
hexahydrate and the ion concentration was adjusted to 0.0125 mM a
nmeasuring the rate of Cu absorption in a buffer solution for1dhéﬂﬁg 006
menbrane side and that 1 mM CuCl 2 di hydrate was used in a buffer solution
for serous menbrane side. Results obtained are shown in Figure 3. The Cu
absorption evidently increased with an increase of the DFA I
concentration. Exanple 4: Effectiveness of DFA on bone formation in human
was studied. 19 1 3 OCT 2006 Six healthy adult mal es were adm ni stered
with 3 g of DFAIIl and 0.77 g of calciumlactate or 0.77 g of placebo
(cal ci um | act atgg) p3hl ARt Palld¥vekOidnlinReéd with StUGHDFALIIANYE ¢ of cadttm
osteocal cin concentration. Results obtained are shown in Figure 4. As .

evi dent f awmate bhe.77 esafipimebo (caluisn tastate) Bribues thday fian érwaokAo wasdy Aisshangs iy ed

together with calcium the | evel of osteocalci an p.ndex,faqr

formation ,Seﬁ%?%%ﬂﬂmeqqﬁﬁnv#@wlgﬁi’m af Sﬂ Wi i‘/}bglggﬁen”f‘ n %ss teg’?deé t from
Exanpl e 5y Ff Y hat APhAOD AT WA RirhiBltdrdd Rp¥RHRr Wath &diciingthe { |
Fourt een r%ﬁe%ﬁgétdﬁﬁféinga{é‘g@\ierte adm ni stered with 1 g of DFA 11l and 0.25
g of cal whofesthrakie anrindex2fr houdf fopinateh dndreaatd imome Hanbohen eajcigntalopss a
day for 2 weeks . to study the change in serum osteocal cin concentration.
Resul t s obteapdemigeredshown in Figure 5. As evident fromthe results, it

was confi F;{%ﬂ 1t@at when DFA was admi nistered together with calcium the
E 86 .. . . .
eocdlcin, an index for bone formation, increased nore than when

| evel of 0%
cal ci um al one WeksctadatRios DFAeeh bdnedophatiof in Kithac wavemndied. of DFA on bone
faormation in hunman was studied. Twenty-three heal.thy a es
fletml es on nor Feurteendealihy aduligmales srees & stt?{e‘?@“%' Iv)\g ‘%llé]h%ﬁ‘@ id, 62{8§ o day
for 2 weekg Hﬂ?ﬁ | Be RS HAT LEBERIS) B times a day for 2 weeks to
concent ra‘fiﬁgl%&'- %{ersu t‘:}sg}ﬁg?ggggp&%@h c% n Table 9 bel ow. AS evi dent from
the resul §ady thethiMg id seruin ovdsealoinfdoncamttatiorat Resolis bbtailed ofe doveds &igiras. an
i ndex for bone formation, was increased bg/ t.he iP(}gesti n.af DEA. .

As evident from the results, it was confirmed that when DFA was administered together with

calcium, the level of osteocalcin, an index for bene formation, increased more than when

calcium alone was administered.
Example 6:
Effectiveness of DFA on bone formation in human was studied.
Twenty-three healthy adult males and females on normal diet were administered with
3 g of DFA HI 3 times a day for 2 weeks to study the change in serum osteocalcin
.....concentration.- Results-obtained are shown.in Table.1.below.... . |

As evident from the results in Table 1, it was confirmed that the level of osteocalcin,

an index for bone formation, was increased by the ingestion of DFA.

Table 1

After ingestion Before ingestion
Serum osteocalcin concentration
(ng/ml) ' " 57+1.5 70+£2.0%
(Ave_rage £8D)
* p<0.1
Example 7
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;I'ab}em)l ?ft7er I ngestion Before ingestion Serum osteocal cin concentration
ng . 1.57.0 2.0 (Average SD) *p<0.1 Exanple 7 20 1 006
[Diuretic test using DFAIII] DFA 1Il was made into g;rgnul es t’b3n§§ﬂ%%
granul ar food product. Since granulation was possible w thout excipient,

t he DFA content was 100% Six healthy nmales were given wth | gl day of
this granular food product together with water consecutively for 1 week in
the first period of the test. Then, after a week of the washout period,-
the sane 6 healthy subjects were given with | g/day of sugar together with
wat er consecutively for 1 week in the second period of the test. During
the test Eﬁflﬁ@%ﬁest%ih MEQts | i ved under the sane environnent, doing the
same |lev of exerci ge and 't aki ng the sane anount of diet and drinking

wat er. The WhoDEFAVIIL wae madé intoigreies do atake aduaniuty fobé praskict. Sénce eranukaion

recovered and the volume was neasured to obtaj I [

VOlbiJ ne t oweasppssitde mrthoptpxaipient, ﬁ’@rri)ﬁﬁ SOnIERIS ViR g&ﬁeﬁﬁﬁ%@/ ﬁ’rﬂ? :‘B‘%é Igg"%n
Table 2 Results t | | =age
por day) Piidt Sl B8 erdactooll Folics Hecel with vl U IR (¥ L iR B RICOE
2850 ml 1%RQ pefiod & RO 1t Mheh St AlweelD ol MoGrvashoiitG2fiod] the Bal6 0 iealthyl®bivcts  F

2950 m 1760 m . .
were given with 1 g/day of sugar together with water consecutively for 1 week in the second

period of the test.
During the test periods, all subjects lived under the same environment, doing the same

level of exercise and taking the same amount of diet and drinking water. The whole volume

n /ﬁ ;L"\'\
Nt

of urine excreted during the test periods was recovered and the volume was measured to

obtain a daily average urine volume to compare the two test periods. Results are shown in

Table 2.

Table 2
Results of test for diuretic effect of DFA

- Volume of urea (average per day)

_ - First test period Second test period
Subject A 2560 ml 1650 ml
o B msom e
» C. 3010 ml 1850 ml
D 2050 ml | 1520 ml
E 2600 ml .' 1620 ml
F 2950 ml 1760 ml

As shown above, in all individual subjects, the average of the daily urine volume in
the first test period when the composition of the invention was given was evidently greater
than that in the second test period when sugar was g'iven. Further, results of biochemical

“blood tests which were simultaneously carried out showed that values for the liver function

' test, renal function test, blood pressure, blood cell counts, total Chol {cholesterol value), and
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As shown above, in all individual subjects, the average of the daily urine
volume in the first test period when the conposition of the i nyentgom 2966
given was evidently greater than that in the second test period when sugar
was given. Further, results of biochem cal blood tests which were

si mul t aneously carried out showed that values for the liver function test,
renal function test, blood pressure, blood cell counts, total Chol

(chol esterol value), and 21 1 3 OCT 2006 TG (triglycerides value) were
the sane in the first test period and the second test period and no
abnormal subjective findings were reported. Exanple 8: Effectiveness on

def ecat i ofpq {hqgrptﬁamemﬁlué § WelleQEe sdd fnyth@ et ket phdv@dahd sabhd yesbpéricivarde of
t heir poor frequency and tendency of constipation were given with 3
g of DFA hbkbn@ngl sifbjeveive Bindisgs were3epried. pl acebo (starch) once a day for
one nonth, The defecation condition was recorded and stool properties and
feeling Eragplediati on were studied. Results are shown in Tables 3 and 4.
.J Table 3 Sto ot SHARGR 1RRSA change G oup given wth:

D arrhea Soft gkf &F‘%&or n(%lle&gtool %ol id é%ggfuh%gnstl pation 3gof DFAIIl 0O 7
39 30 0 3 g Biftywhitbiwbeavdic Beally Pulaviarg ofjtheir ppmas;ecudreaumow agd tengpncNgs e:

bt or & fﬁé%%pp%%ﬁs‘%%rEMW§ g o4 . e a1 e G eP f gy boce
def ecat | op %%P%ﬁcfiﬁ dfgg(%ﬂﬁggéidl%ﬂws a%@d%ﬁﬁb@lgﬁgp&émﬂlﬁem@ ter

Much bett er mel i bi ose 28 22 g of
pl acebo loPdeféation were smdled Results are shown in Tables 3 and 4.

0

Table 3
Stool properties
Change observed No change
Group given with: Diarrthea Soft stool Normal stool Solid stool Constipation |
3gof DFAII 0 7 39 - 3 0 0
3 g of melibiose 0 8 40 2 0- 0
3 g of placebo 0 0o o0 3 .0 47

Note: In the table, constipation means that the constipation being aware of before ingestion

becomes worse after ingestion.

_ Table 4

Feeling of defecation

Group given with: ~ Worse Slightly worse No change Slightly better Much better

 3gof DFAII 0 0 0 27 23
3 g of melibiose o 0 0 28 22

3gofplacebo 1 2 45 20
Example 9-
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Exanple 9 22 1 3 OCT 2006 [Effect of DFA in inhibiting acid production by
Streptococcus nutans] Dental caries causative bacteria (Streptg§cp@dis 2006
mut ans) MI 8148 and 6715 strains provided by a microbial |ineage storage
| aboratory of The Institute of Physical Chemi cal Research (R ken) were
cultured on a brain heart infusion broth nedi umovernight and then «cells
were collected by centrifugation. The cells were washed twice with a
phosphate buffered (5 m\VW) physiol ogical saline solution (pH 7.0) and then
suspended in the sane saline solution. Ten milliliters each of 5% DFA II1,
sorbitol, palatinose, _ xylitoi, and sucrose solutions were added to 2 ml
of this ¢ &:@Bf%F?x%%ﬁhﬂﬁtiﬁé‘ﬁ&@ﬁﬁidﬁ&iqdWmﬁbpﬂicebc)asnfwc&ﬂ]!On was ~ carried
out at 37C and then change wth tine in pH of each reactiaon m\%ﬁre WAS
measured. As Dentabudres datsatine battenim (Sttemtocgerus dwdars) MERIAS and R eSTRHE pH
with tinme, but DFA II]l _prqduced al nost nqQ aci I i :
sorbi t ol Bedsd) by PM@b{%a’cne?ﬁvﬂoﬁge i%bﬁfﬁ?rycmesmségl&és ?‘%té’ﬁégé 41\/(?}%&511.10211
Strain M S@?M e dTEb | ¥ WifGsién SREEnet i bvanipht tindtheh
measur ene%?;c\%\ngthh t é%&@?&??ﬁ/ﬁ%ﬁfﬁ%ﬁgam e 10 [Effect, o:‘ghDFA %nd
sugar al cediil were collecledlt byn gemtfugatiorod (hei eells byerstwashed dwiceuyitha Rhesphate

DGR SR EEhs] ot SSBLOECT PR TRy B a0
I nstitut e ghefh MGl of RREesr &Nl Roksi), Wakehdss! kulitel @ suckssei n

. Y§d Cﬁlinl
heart infUsion broth nedi um over ni ght and then cells were collected by
cent ri f ugailitions wehe addel ks 2weirof this sbmentrated celluspensioph deptediately. yaagtiep &vis( 5

hysi ol ogi cal ' | ufi JpH. 7. h | ]
)i ne””sewied o a 31 rd en Fhasie vl i o Dotk B RRAEY ef sk o o
1T, 2 1903 ALIOR SyasSBbith! MR Hctdle badSRAy Idverdsl dRdptionin aits dut DA MI of

this concenhtrated ¢ suspension. Imediately, reaction was carried_ out
at 37C anghotitied abhes@e avidtsimiliriyetoixylif sofbiwheid palatinost that havetngrdentod garies

d. As lt, it h t hat _acid : dwith 19
pal at | nosuai neiarsummM 87 s SauSonmi: Bt PaREvs bl R Yo 8 ora
Il and %%as%?én?e%\ituﬁtﬁ%nmf&s&g{ﬁ%ﬁfuﬂv Strain MI 6715 showed simlar
rgure 7 sho

results. ws test results with strain MI 8148. Exanple 11
Example 10

[Effect of DFA and sugar alcohol in inhibitling acid production by Streptococcus mutans|
Dental caries causative bacteria (Streptococcus mutansy MT 8148 and 6715 strains

provided by a microbial lincage storage laboratory of The Institute of Physical Chemical

Research (Riken) were cultured on a brain heart infusion broth medium overnight and then

-...cells .were .collected by . centrifugation..... The cells were. washed twice with a phosphate =

buffered (5 mM) physiological saline solution (pH 7.0) and then suspended in the same saline
solution. Ten milliliters each of a 1% palatinose solution, 1% DFA III, a 1% palatinose
“ solution with 1% DFA IIi added were added to 2 m! of this concentrated cell suspensioh.
Immediately, reaction was carried out at 37°C and then chaﬁge with time in pH of each
‘reaction mixture was measured. As a result, it was shown that acid was produced with 1%
palatinose while almost no acid was produced in solutions added with 1% DFA HI and 1%
| palatinose plus 1% DFA IIL Strain MT 6715 showed similar results. Figu;'e 7 shows test
results with strain MT 8148.
N Example 11
Examples for preparing compositions are shown as follows:

(1) Tooth paste
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Exanpl es for preparing conpositions are shown as follows: (1) Tooth paste
23 1 3 OCT 2006 Cal cium carbonate 30.00% by mass d ycerin 30.00 Anh%ﬁjﬁ ous
silicic acid 10.00 DFA 11l 2.00 Sodium carboxynethyl cellul 0$& x1106]

Sodi um | auryl sulfate 1.00 Perfunme 0.01 Purified water Bal ance Tot al

100. 00% by nass [ Met hod of preparation] Tooth paste was prepared based on

t he abovenenti oned conposition according to an ordinary nethod. (2) Muth
wash Sorbitol 30.00% by nass Ethanol 8. 00 DFA Ill 0.10 Sucrose fatty acid
ester 1.00 Purified water Bal ance Total 100.00% by mass [ Met hod of
preparation] Muth wash was prepared based on the abovenenti oned

conposi tion acegg[&liRgarbnad or di nary nmet hod. 30.@)% badsst candy DFA 11 20. 00%
by mass Xylitol 5.00 Palatinose 5.00 Erythritol 5.00 Lactose 60.00

d ycerin fattyGiyednester 0.20 30.60

- Anhydrous silicic acid -10.00
DFA M 200
- Sodium carboxymethyl cellulose 1.00
Sodium lavryl sulfate 1.00
Perfume 0.01
Purified water Balance
{ j Total 100.00% by mass

{Method of preparation] Tooth paste was prepared based on the abovementioned composition

according to an ordinary method.

(2) Mouth wash
- Sorbitol 30.00% by mass
Ethanol 8.00
DFA 11 0.10
Sucrose fatty acid ester 1.06
Purified water Balance

Total 100.00% by mass

..[Method. .of . preparation].. Mouth.. wash . was.. prepared. based _on. the abovementioned . . =

} composition according to an ordinary method.
(3) Tablet candy .

DFA T o | - 20.00% by mass
Xylitol | | - 5.00

Palatinose _ ' 5.00

Erythritol ) - 5.00

Lactose ' - 60.00

Glycerin fatty acid ester | 0.20

Purified water : Balance
' Total 100.00% by mass

[Method of preparation] According to an ordinary method.
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Purified water Bal ance Total 100.00% by mass [ Method of preparation]
According to an ordinary method. 24 1 3 OCT 2006 (4) Chew ng %?@Emse
20.00% by mass Xylitol 40.00 Palatinose 20.00 Erythritol 9.00

10. 00 Softening agent i.00 Total 100.00% by nass [ Method of preparation]
According to an ordinary method. Reference to biological materi al
deposited Arthrobacter sp. AHU 1753 strain has been deposited at the
following institute: The International Patent O gani sm Depositary,

Nat i onal Institute of Advanced Industrial Science and Technol ogy, Central
6, 1-1, Higashi, Tsukuba-shi, |baraki-ken, Japan Depository nunber: FERM
BP- 8296 qu@ﬁg@;ﬁ Yugate: February 18, 2003 Possible industrial application
r As mentioned above, a conposition of the present invention is suitable
for use in acGemdasting the absorption of AEGRESPXMAESSZi nc or copper,

accel erating e formation, accelerating dpypetic action, inproving bowel
moverent and il ting dental caries. 25 3 glbg T 2005 WHAT IS CLAIMED I S:

1. A conpositiphingte accel erati ng the absor gpjpon of nagnesium zinc or
copper, - which conprises a difructose anhydri de as an effective conponent.
2. The conposiBrytmitaccording to claim 1, whi%¥® is a nedicinal product for

DFA Il 10.00

1 NN

Softening agent 1.00
Total 100.00% by mass

{ ’) [Method of preparation] According to an ordinary method.

Reference to biological material deposited
Arthrobacter sp. AHU 1753 strain has been deposited at the following institute:
’fhe International Patent Organism Depositary, National Institute of Advanced Industrial
Science and Technology,
Central 6, 1-1, Higashi, Tsukuba-shi, Ibaraki-ken, Japan
Depository number: FERM BP-8296
-Depository date: February 18, 2003

... Possible industrial application. . . ... ..

As mentioned above, a composition of the present invention is suitable for use in

C A

accelerating the absorption of magnesium, zinc or copper, accelerating bone formation,

accelerating diuretic action, improving bowel movement and inhibiting dental caries.
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human or ani mal use. 3. The conposition according to claiml1, which is a
food or drink product for human or aninmal use. 4. An oral conpgs] 'cw1ﬂmg
accel erating bone formation, which conprises a difructose anhydride as an
effective conponent. 5. The conposition according to claim4, which further
conprises one or nore of calcium magnesium phosphorus, isoflavone,
vitamn Kor vitamn D. 6. The conposition according to claim4 or 5, which
is a nedicinal product for human or aninmal use. 7. The conposition-
according to claim4 or 5 whichis a food or drink product for human or
animal use. 8. Use of a difructose anhydride as an oral conposition for
accel er at jwwgalrgee L AmEmIS:on. 9. An oral conposition having a diuretic

ef fect, which conprises a difructose anhydride. 10. A diuretic,
characterized by conprising a difructose anhydride. 11. A conposition for

i nprovi ng bowel novenent, whi C i t @{iﬁmd i r

nmel i bi ose. 12. h'A rre?‘h‘i%nqog'lhofl rr%c\%&%alnﬁg\?\heﬁaa%%&é‘%r?? %\%I C b%lﬁg?ir gglgé&’
admi ni st egin@ coffrisE&IMESEbEOCMhPEAIY Riaf@flectivel cdimpohdnt. 13. A conposition for
inhibiting the induction of dental caries, which conprises a difructaqse
anhydri de as a ef f €he icompesiipopeenrding4o chaign doffueh i anmsdicBrb PRIV 11 ai m
13, which further .cgﬂpri ses one or nore conponents selected fromthe group
consi st i nfHB#Y QRAMPEIUSC g titol , palatinit, mannitol, 26 13 O C T 2006
sorbitol, pal ainosey. paags@ic seesapchadliiges, whivhtis olood ek yitinkifreduct for
coupling sugars, and isonmalto-oligosaccharides. 15. The conposition

accor di nghumancdrainmmdliser 14, which is an oral conposition for human or

an| mg : nglse.pr égﬂbc;rh? %ﬁ % Ocs:éz%é}gsri]tiee}lc ol géc@l%r %gctl)o%ien}'oq‘%a&gn, %MCﬂhéo?ltfbris@s %
i difructose anhydride as an cffective component.
5. The composition according to claim 4, which further comprises one or more
of calcium, magnesium, phosphorus, isoflavone, vitamin K or vitamin D.

6. The composition according to claim 4 or 5, which is a medicinal product for

human or animat use.

7. The composition according to claim 4 or 5, which is a food or drink product

for human or animal use.

8. Use of a difructose anhydride as an oral composition for accelerating bone
formation.
oo 9o An oral composition having a diuretic effect, which comprises a difructose
) anhydride.
10. A diuretic, characterized by comprising a difructose anhydride.
11. A composition for improving bowel movement, which comprises a difructose
~ anhydride and/or melibiose.

12. A method for improving bowel movement, which comprises administering the

composition according to claim 11.

13. A composition for inhibiting the induction of dental caries, which comprises a

difructose anhydride as an effective component.

14.  The composition according to claim 13, which further comprises one or more

components selected from the group consisting of xylitol, ‘maltitol, palatinit, mannitol,
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human or animal use. 17. The conposition according to claim213 or 14, which
is a food or drink product or feed for human or animal use. 184 M'pfzg%
di fructose anhydride as a conposition for inhibiting the inductioh o

dental caries. 27 Abstract The present invention relates to a difructose
anhydri de (DFA)-containing conposition and use thereof. DFA is a cyclic

di saccharide in which the reducing termni of two fructose nol ecul es bind
each other to hydroxyl groups at the other nonreducing termni. According
to the present invention, it has been revealed that DFA is effective in
accel erating the absorption of magnesium zinc or copper, accelerating bone
for mat i ongorbAIC EhabstiHobe) O pationé efligosaachdris, datitdl bty beypding mengarserandand
is useful 1ninhibiting dental <caries. A conposition of the present

i nvent i onisomaltbeligesadchasides. conposition for a nedicinal product and a food

or drink produ (ipeluding.feed fqr animal (Ys . S 0of E;g;gﬂ ienal
product and a igyod E’ﬁe Pf%‘tﬁ’r“c?ﬁfﬂfﬁmgg?c umalﬁ ngm’a‘ﬁl}ﬁga aglsc'ergllcr?c'u ebi.}lf(rﬁal
f or mul at eﬂmg%y\glqnim;gjﬁsg., parenteral nutrients, health food and drink

an

" products, additives for feed and are not particularly limted as |ong
as they are ul 16.mt Ehycompaaitiooragbdrdingderclainatld Mbll4, Whiehrs a medicinal product for

human or animal use.
17.  The composition according to claim 13 or 14, which is a food or drink product

or feed for human or animal use.

f””} 18.  Use of a difructose anhydride as a composition for inhibiting the induction of
S .

dental caries. ‘
T }l .
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