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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

I nventi oyl 3 :Lfn of the Related Art
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




1 3 OCT 2006 provide a technology in which the absorption of magnesi um
zinc and copper in diet into the body is enhanced; in other vvorjs [?9 00
technol ogy in which magnesi um zinc and copper are effectively t$l E(]zlﬁl
t he body w thout increasing the ambunts of these conmponents or changing
the diet conponents. On the other hand, calciumtaken in the daily diet is
a maj or conponent of bone calciumand at the sane tinme a kind of

el ectrolytic ions that are essential for physiology and netabolismin

bl ood or the like. Cenerally, the Japanese are considered to be a cal cium
deficient people. The daily calciumrequirenent for a Japanese is said to
be about @Efidey teomytyrin villich theabsorpti@avelimagresival zinoand noprice irf dikt inthdleow
this value since it -is hard to surely take sufficient anount of. calcium
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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

_ ’/’ T AT . . . . - 1 1
- \) . - progress of osteoporosis and periodontal disease. For example, osteoporosis 1s a sertous

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.




2 1 3 OCT 2006 Accordingly, the admnistration of vitamn Kor vitamn D

t hat enhances bone formation and the adm ni stration of calcitonis,ogqtgmgpn
or ipriflavone that inhibits bone resorption have al so been caflried out as
a nethod for preventing or treating a loss in bone density and

ost eoporosi s caused by calciumdeficiency. It is considered to be necessary
to inprove the calciumingestion not only by increasing the anount of
calciumintake in daily diet but also by taking a food product or

medi ci nal conposition which is effective in enhancing cal ci um absorption
to increase the anount of cal ciumuptake. As described above, it is
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Ther apeut atciim deficieasy Iy @SHaNhdt Yonlks ﬂﬂ:réa@inF B hRvent decciayiptaketout L bge
"l oop diuretics", "thiazide and thiazide-like hypotensive diuretics" and

"pot assi rerdlpating bors fgrmatians. " " Loop diuretics" represented by furosenide
I ncrease the ur F{lll%le\ll‘,oéli Eﬂl?eﬂ%%cﬁ@nhfs%ﬁabﬂ%t in maintaining health and alleviating diseases

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
_. /) : """"";;cmul‘a'ted il_l e lﬁhgs_ e S S T g SN
| "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”




the resorption of salt and water in the renal tubules. "Thiazide and
thiazide-like diuretics" 3 1 3 OCT 2006 also have a simlar eﬁﬁgqﬂypqmm
are frequently used as a hypotensive agent by enhancing the diuretic
effect. "Potassiumsparing diuretics” exert a diuretic effect w thout
changi ng the potassium concentration and 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 dosteroni smassociated with cirrhosis, nephrosis
and cardiac insufficiency although its diuretic effect is not strong.
However, agbeafaveé aldhiad et antere fr@ubittli aided alypatansive agéritcyt enhhnahg itlse
commonly found in diuretic agents. Hypokalemia is a problemin using "l oop
di ur et i cstivaetid effegt.azi de and t hi azi de-1i ke hypotensive agents." Further,

in contrast, hypgrkal.em a is .ohl emin. usi " hum-sparing ..
diuretics.” Al pggéﬁﬁfmrﬁisﬁ% gB%fl%fée' gratl g‘i" %ﬁgﬁé@h@@éﬁ{ei ngi\'?fl'}l%l e
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mi neral chmetion tninhitt/the activitydd ah antidjurstic hormgneraidesterprg g5idtig psednfor FRYNE of
breath, nupbness in the Jinb feeling of. uneasiness.. and 0 l ... ech
and behavf&™?® ¢He tf’l"ﬁeF‘EPJG'BJ' @@i"%’é’n@fn c3iess aq% ?‘H@%%%%i%eﬁ’ hﬁ%ﬂ* %I(q)ﬁiﬁra%@%de a

t echnol ogy,qlhicydab e Bufbugh e Qlur&icadhe OB nbfdirog. accel erated without the
m neral 1 nbal ance comionly caused by use of diuretic agents as nentioned
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intestinal bacteria or retaining water. Furthernore, oligosaccharides are
known t o winge'potaisenpepariigadisietics.h A Hessi off adndralebégndeoisethus vonsideredite teat t y

aci ds produced. b intestinal fernentation, which results.in.stool .with an
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i nprove bowel novement. For exanple, "the effect of oligosaccharides in
cont r ol | iinguilerfaiguenadchythmizt ipelpitations Ishovh ofi birgath, envairbwgss by thedimbs Ifedling of
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to provide a technology in which a diuretic action can be accelerated without the mineral

imbalance 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




I nproving intestinal function (Japanese Patent Application Laid-open No.
63-63366). As descri bed above, oligosaccharides w dely known to be
effective in inproving bowel novenent are utilized by the integt3 g7 2006
bacteria to condition an intestinal environment 4 1 3 OCT 2006 and in
changi ng stool properties, which contributes to snooth defecation. However,
effect of nonutilizable sugars, which are generally hardly utilizable by

i ntestinal bacteria, in inproving bowel novenent is not known. The fourth
obj ect of the present invention is to provide a technology in which bowel
nmovenent is inproved by using a conposition containing DFA that is one, of

such nonutanlii abdriny dt@ﬂ%ﬂﬁﬁh%ﬁlxdﬁﬁh chitfibites to siesttialiefecatioasHowesd] effdcoobe a
bacterial infection caused by bacteria called acid- produci ng, bacteria that
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Strept ococcus sobrinus produce insoluble glucan wth oral sucrose as a

substrateﬂlatmeofcswhlmmflh&blee}i@wehﬂsic&ut ans and Streptococcus sobrinus
are adhered ont e s ce af t. by.t he. gl. n rodu d, there

form ng cell &dgﬁ‘f? (dé ﬁpeﬁllﬁﬁ'ﬂg)torh Q/P?‘ﬁt%mgéﬁggtf 5aru§ec-f£§y bacleria qalted
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as well as dental caries. ntal caries Is devel oped by the mechani sm
descr i bedmatupy end Shemocatcasgioprininprodasrinscduble ghneat mth@raiesueb&pmbeﬁrate
dental cay.es, 'Eﬁh oIIovmn maasur& are theoreticall g}rred to be
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far, sucrose substitutes, for éxanple, xylitol apanese Pat ent Application
Lai d- operplbipe, zmisjlﬁﬁmfganihapandsémgéhwpmcw@pk rmedtris omd L Sregtoopeaus Nobrinus
2000- 53549 as?y?nblotlcally, organic acids are produced through the sucrose metabolism by these
microorganisms, organic acids thus produced lower the pH of the surface of teeth and then
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.




pal ati nit (Japanese Patent Application Laid-open No. 2000-281550) have been
devel oped as sweeteners having an activity to inhibit the induci og 008
dental caries, and their effectiveness in inhibiting. the produ @l ﬁ ?
organi c acids and the plaque formation by dental caries causing bacteria
has been reveal ed. Al though sugar al cohols are effective only at high
concentrations, they are known to induce soft stools when ingested in a

| arge anount. 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.
Sakanaka et al ., Fragnance Journal, 11, 42-49, 1990). However, use of

pol yphenolFarthér, pbBphériolyi 4 adnmﬁusﬁgl@én geap habbexin nepmteabaml usBdesfanfaganiotsj ect

of. the present invention is to provide a technol ogi/ b& ét?] Ee
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i nduci ng bacteria in thé nouth tpo 0 produce organic acids. Further, no
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first gropghcphtrdtfon (JAPAMERIPAG Appl ﬁaﬁf‘ﬂ@&ioﬁbﬂ NG.Or1-43108). Haweves, it hes not

absorption of magnesi'um zinc or C(FE e aracterized 1n that it cont ai ns
3

a di fruct beem fomhg dvhiether a6 cam be futiie mnbgwmstlnd@mgrh@ctmﬂbm mgpth to

ordlng t 1 above, di.ci nal product for
dod " S, "Srrodud SRS ashisa bt g TeclGouip.gn SuSkaica, bR, be BB JbeBhEd
pr oduct f&*fecu%éléayaﬁﬂle%mﬁﬂioﬁ%kdm caliBein@RANANE piboaLd second Obl ect can
be achi eved by the follow ng second group of the invention: 4. An oral

conposition for accelerating bone formation, characterized in that it
cont ai ns Blﬁﬂééﬁﬁﬁsﬁﬁ ‘?ﬂ%%%)ﬂ?n%% an effective conponent .
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 Wthh isa food or drmk product for
/) huma.n or ammal 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
~ human or animal use.

7. The composition according to 4 or 5 above, which is a food or drmk product

for human or animal use.




5. The conposition according to 4 above, characterized in that it further
contains one or nore of calcium magnesium phosphorus, isoflavone,
vitamn K or vitamn D. 6. The conposition according to 4 or 5 a@gngTwﬂmgh
is a medicinal product for human or animal use. 7. The conposition
according to 4 or 5 above, which is a food or drink product for human or
animal use. 6 1 3 OCT 2006 8. Use of a difructose anhydride as an oral
conposition for accelerating bone formation. The abovenentioned third

obj ect can be achieved by the followng third group of the invention: 9.
An oral conposition having a diuretic effect, characterized in that it

contains a di gruct pse ofRhMifuEEE athydfide As di wiralt domposhianalot ecickeatingnberteat
it contains a difructose anhydride. The abovenentioned fourth object can be
achi eved Byntatienf ol | owi ng fourth group of the invention: 1. A conposition

for inproving phowel novepent,.characteri.zed ..n i i > i ‘

di fruct ose anh ?Fwe%‘?ﬁ'}‘%"dm&gﬁ(g‘étequf.aglxe{rgedt%etf {’)Irlwiﬁggtrﬂgl%/(fl é)ﬂ%g\i;vtel}e
novenent gonped.sing adninistering the conposition according to 11 above.
The abovenentioned fifth object can be achieved by the followng fifth
group of the §nvenAnorml chBpositiomhpring & diwreticoffert Bhaspetemizpdip that ﬁd’ﬁﬁ%r? of
dental caries, ch rgﬁéeri zed in that it contains a difructose anhydride as
an effectil‘ﬁé‘c@éﬁfb‘gﬁ € 14. The conposition according to 13 above,

characterized {§ thgtgibid Chihekzes if Bk fiBHtaRiBe dfrusodecanbpdmdiznent ssel ect ed
fromthe group consisting of xylitol, maltitol, f palatinit, mannitol

sorbitol, pal aThegisaempatived folrtlyobjaciotan bicdekievedaby theofollowing foprth group of
coypling _suygars, and isomalto-oligosaccharides. 15. The conposition
é{g_éor di ngthedVeBtioR: 14 above, which is an oral conposition

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

.. contains one or more components. selected from.the group consisting of xylitol, maltitol,

) palatinit, mannitol, sorbitol, palatinose, panose oligosaccharides, lactitol, erythritol, coupling
| 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 composition for inhibiting the induction pf

. dental caries.



for human or animal use. 16. The conposition according to 13 or 14 above,
which is a nedicinal product for human or animal use. 17. The conposition
according to 13 or 14 above, which is a food or drink product,Qr f%egwk?r
human or ani mal use. 18. Use of a difructose anhydride as a co%%ogﬁti or
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 obtained by using DFA and thus the absorption of
these mnerals into the body can be safely and greatly accel erated.
‘According to the second group of the invention, bone formation can be
greatly accel Acad8Re 16ROt fOup of thecntdiitiod, gr effqet of acdeleratimgehe alsorptan
diuretic effect can be safely realized _without any side e Accor di ng

ffect.
to the foof Mg gmoapCufcanibe abiairadthyowsing DES ans e the @?Oﬂ%‘i‘ﬁntﬁ’z thesp MYBEaSs o
that the deterioration of health assogi d wth defecation can be
restored. m%bﬁ’ﬁrbafiﬁﬁm’tolbe ?&eéy F?‘i%rﬁatg'raé%%e%#ﬁt he invention, a conposition
whi ch can great hyeorinhithi the dedting! gréds iof Ihe aivehtiom SotiedforimatiBil Ein BEQBRIIITI ON

OF THE DRAW NGS Figure i shows the accel erati on of nagnesi um absorption by
DFA 111 iacelemt¢gdej unum ileum cecum and colon. Figure 2 shows the

accel eration of ,zing absgrpt.ion b A.lLlL int L€l i ¢ m
and col on. Fi gu%@%&gﬁg%ﬁleﬁféfﬁfeﬁPgﬁﬁt‘P‘éﬁ?“S?’ %@glﬁéélr% eg%gmoraf)ltqegn Byre‘ﬁA 111
in the jejufdiMany kld€efkcicecum and colon. Figure 4 shows change in the

serum ost eocal cin concentration before and after the admnistration of 3 g
of DFA |11 and Accdiding & thedbaitugnonp of Htednventiog, stgolgpreperiesmeadils IPEPYed i9)

£ 3 that the deterioration of health associated with defecation can be restored.

AN

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.. ... ... . ) » _
} . Flgurc4 sh.ows.:.cl“l.anlge in ﬁle serum ostéocaléih conéeﬁ&ation before. .a.nd after ihen
 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.




| actate) 3 tines a day for | weeks. Figure 5 shows change in the serum
osteocal cin concentration before and after the admnistration of | g of

DFA 11l and 0.25 g of cal cium carbonate, or 0.25 g of placebo (calcium
carbonate) 3 times a day for 2 weeks. Figure 6 shows change witH §i&®Ti2006
the pH of reaction solutions in which DFA 1Il, sorbitol, palatinose,

xylitol, and sucrose were each added to the culture of dental caries
causative bacteria. 8 1 3 OCT 2006 Figure 7 shows change with tinme in the
pH of reaction mxtures in which DFA 11l or pal atinose al one, or both DFA
1l and pal ati nose were each added to the culture of dental «caries
causative bact eFigare Bidivs\hklipeRah GARRYHGH biTreddtion rNYEN iOWHDERDEAJHr @i ng
to the present invention neans a cyclic disaccharjde i m@%eh t he é?E ci ng
termni opalatirese alaneoge both| B4 Hang mt@aﬁwst%@chtaéd?f{)m JqultyreoRfodental ¢ he
ot her nonreducing tﬁg@ini. While DFA is conventionally known to be found

I n caraneF?“ﬁSﬁ%?‘gﬁl ¥He like, it can be I ndustrially manufactured by
fermenting inulin with an inulin hydrolyzing enzyne such as inulinase (EC
3.2.1.7) and inulase (EC 2.4.1.93), or a mcroorgani smwhich produces

CFTase t hBESTIMGIMSFOREARREBNG 8 bTHEINMENEGNr cyclization, such as

" Art hrobact er . H65-.7 str,ain and.Arthrobacter bR a.Lhere
are five deri v@?ﬁv%‘“‘é’owl?%% Eﬁef RrEyl fnvﬁﬂg%% e Fn%aéceé‘gg%c\%l\ezé% ?} V\Dmdrﬂutgt-gose
nol ecul esﬁedﬁ&ﬁ%l’iéﬁfhﬂcﬁl e dridke lmol&¥ufes! Bind ehdhothéd o WAV groapsl alihé odher

respectively. though DFA according to the present invention refers to
al | of t hemreddEingitetmini WibRADFA iscenventidnatlykngwn sebe fovad prgaramel, pepeysng

f er abl din th t | tian, .The r ) st
et anthe fkErit oo b EyReERlY manlispmind W GGy Wiy Al mydbigiie, | o
li ke af t e PMEishée & inffnastBC S5 1 PRénd inulsé(BC 22n19DF8r h YhidRyrdagispoehichn

stability aS a di saccharide and possi bly deteriorate due to noisture
absor pt i qmoducesl EFTgsectboicticavenhid meleeules of frratesedamcyichzationdsich s Hotrehaseeri cal

use. ) O course, DEA O e present | Lon ispot lingte -DL.O. tion
met hods _@egﬁpgﬁeﬁa&‘bﬁv‘i’}r Eﬁ?fﬁfzﬁf SPDI‘@&M:&_{S%@%% Foget hr?éée éi\ne htl{r;)reé?l %gﬁose.
Al ternat i gfb¥nt %hés%ﬂ%ﬁcag@h@t%e&% e cRIHdIGURE ey are called DFA, 1, DFA TI,
DFA III, DFA IV, .and DFA V, respectively. Although DFA according to the present
invention refers to all of them, DFA II and DFA IV are preferably used and DFA III is more

—

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.




Mel i bi ose is one of natural sugars having an a-gal actosyl |inkage, nanely a
di saccharide in which gal actose and gl ucose are conbined in an a (1-6)

| i nkage. In nature, nelibiose is confirned to be contained in soybeans and
root vegetables and is also known to be found in honey fromvig €&CT 2005
flowers, Chinese mlk vetch and the like. A typical exanple of a nethod of
the industrial production conprises the steps of cooling nolasses produced
in" the process of sugar extraction frombeats, isolating raffinose by
crystallization, fermenting wth baking yeast and utilizing fructose, a
conponent sugar of raffinose. Further, a nethod of the extraction and

I solation from Rafted AR APIRIHAILISHGH RusbPREte pRReREnUaRdn afe AotdinDE @006
Nat ural ly, DFA an [1biose to be used in the present invention are not
limted tthos¢ progacqdrbydhcmethbys ddseriegltdbotie descri bed above. A conposition of

t he present invention can used as a.conpositiqn for | 61 WL uct
and a food or. r‘iomPoﬁF‘%Hg'ﬁ‘eé’FcﬁE‘PtdﬂY%@g&HE? Wagﬁf‘ Tn%ﬂgs@ f@ghrr%q]@{slggf a
medi ci nal LInMinB et adifial tieyEEXAiplénifilhediciaal

i ncl ude f%ﬂ"%ﬁg@gé‘wﬂﬁﬁfa a?lggltngr al nutrient S, healpth foode and
drink pr opiedta, andnal faudidért drirds ploductf fee duemad arapimadtusepaelvile dormulgied pavded as

long as they are ultimately i n oral adm, ni strabl.e .for The
content & igoParﬁ‘&F‘tai E‘éﬁlﬁlﬂtﬁ@ef’fﬂﬁ??‘@(ﬁ"af{‘%}kt prpQucts, ﬁﬂ‘?ﬁfi‘ﬁ}v‘,ﬁf fo €%3ta9a§'gfaﬁyn0t
wei ght of Ll G i 3 b bRAMy i RSE41€ ki, Mbhd DBA
absorptioﬁﬁgﬁﬂ%§€§g§$ﬁﬁ?ﬂ?gﬁgﬂgggﬁ%gggﬁﬁggan be uged together with other
mat eri al Scdh@stic Ohcd pasictlaly liynited bueit cedeaemily Od tri%8t by weightofithe composiiieih as
[titol, lactose, fructooljgosaccharides, casein phposphopeptide (CPP
an%_ﬁ brewery yeddirthep|a cWF“F“’%@"&"&%‘*@Hﬁ%QS"i ﬁgﬁﬁ?lgppglgg%q%gﬁlgﬁﬂhcg‘gfb"g Héér
formation f : nfai MPheviRE PLSHIHE fFREARRAMAE mineral
phosphorucsaga?‘%o‘#%\r}g%%ﬁé}vm%mﬁ&ﬁng‘?%w\@gﬁt am'% D t hat ﬁaare knownﬂc%tgo have an
activity dieerpeioaehehaisi mgtitobniactbes, fatcianligodtehuridss tassin phpephepentidgr(CRR) 1 ype
conposition, DFA or its processed product can be appropriately used as it
is or togadisewewrastedlevallood products or food conponents according to an
ordinary nethod, The &gﬁ;‘%ﬁﬁﬁ%P%@&%&ﬁg B ForMBAGS niyPfut®es 86aihas’ or
product contai ni ng sal Poo product, ranging from obvious food products
(food praferet 6f tdlcitm, tgnedimpphasphemy, isoflvainkevitamin Khand vikeminFby thaepre i n

processing, a conventional nethod for .
known to have an activity for accelerating bone formation.

When used as a food or drink type composition, 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 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,
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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 of the present
invention is not particularly limted to the form of powder, gr?%-ﬁe%gs
paste, |iquid, suspension, and the |like and can be, for exanplé€,
formulated into a health drink using various conponents generally used in
manuf acturing health drinks, such as a sweetener, sour agent, and vitamn
conpounds. Wen used as a nedicinal conposition, this effective conponent
is adm nistered in various forns. For exanple, it can be adm nistered
orally in a formof tablets, capsules, granules, powder, syrup, and t.he
i ke. Theggat ﬁ&%nfrlgra talkRIMStionadEeRS shPertihahgsht, Mdcoathdagdng ta a main
conventional nethod by &ddi ng known Tauxiliaries generally used in the

t echnol ogimpaddidntel d of medi ci nal preparation, such as an exci pient, binder,
di si ntegrator, 0 1 3 OCT 20Q6 .lubricant, flavoring a | i
agent , suspendiﬁ%"gﬁ%‘m‘fmg‘i’]ﬂs“gd’&f‘% PERiAE on SYNRIOMS, %ge’lg%iﬁ“e%%gtgh?% hj#ﬁieoqn
amount to,RBe; 38 l1C 8P SRENI MM AL, WHER! ¥, foR U celeitbic Bk Olbborptidi lsfd of
adm ni strgt?riﬁlon aﬁ%’ygélgg&?g% ’novve3er’, when used for, acce%er ating the,
absor pt i omagfiesivi@gBaR] WN cappee, ooraccalprting oborec ferrationi rthe bypeunt ophredailyn,
the anount of daily _ admnpistratjo or an adult r.1 bo Faht ~may
usual |y badminfsiration fog %@b‘ltn@“ﬁo]lfg P’P‘l%f W&\ﬂghmﬁ‘é’ "éﬂ’ﬂﬁ’npg{)@tmﬁﬂ%{ Igﬁ%%ort 0
1000 ng fop.i 0§01 d0g R An@scilir adRindRBoftind 0.5 m;
preferabl@%F%%%E?g&@@g%q{ﬁ%@m&%%?%ﬁmﬁi stration. Wen used as a £

di uretic REMDmd, pefaablyitmg o 1000angd, Gogorpeadndaiptratider. ef f ect is observed

i-th the anmount_of less than | g and synptons such sof t eni ng,st gol, can
\éi\{g occasi onal | Yhemaised, @yl afipretit agentydif, pmgRntyis b 19 ?@ng ¢ gfdy'HgWe\‘f Pt 8 hce
t he softenin heC f by h AW | sueh PRY®feRing GRS lchh Wi ON,
daily die Sgﬁ'g&t%ﬁgl fhlek%},?o‘?ﬁggé}%ssg&ﬁ%?% %/ﬁ*é&]qgﬁ %ﬁ?’ %l%% nor e thaﬁ 10 g is not
necessar i dotasionall tobyerpediith thicethouandf mbreshart 10 5. Howesgasipee the sofianingasteolor

decrease the ampunt by nonitoring individuyal's.copndition. .Jn.any.case, DFA
has o e9Ai b5 ApeisAdEt il AGepIRicRLeops i an. < iiane s hDPERHET ThbS -
diureti ¢ SLOGS e Sifte Mo FFESE hoPRERLARN WHEMPHIORRAIUOHS Biud 3t Rfedsistiy BuCh
as anaphyfTaxis, allergy, dFsturbance of ~constiousness, aplastic¢ anefi a,
and subcuharaerus dtead thg aiotntiot mbhitortigimdblduals sondstierh Imgny ciseePFailwer der

and 1 ash’no\,\’gxg:cri]tyaprrgbI(é1(;)1rrsr'ru[1)cr:3I i¥ isS gesgfe\,\gl}ggr gciolfirl()arto(iil(l:ct %918 %&s g ri‘l(lar[e 1c|: leffec"fségx(lj be
safely obtained without serious side effects, such as anaphylaxis, 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.

~- - -~ When used for improving bowel movement, the bowel movement in 2 human canbe. .
improved 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




When used for inproving bowel novenent, the bowel novenent in a human can
be inproved by directly drinking DFA or by taking a DFA-containing food.
The amount of ingestion is in the range fromabout 1 to 10 g, F]rff[?[f?bjﬂﬁﬁ
fromabout 3 to 5 g, whichis simlar to that for other comopn
trisaccharides. Further, node of ingestion is not particularly limted 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 adm xed into a food product

wi thout difficulty using an ordinary food processing method because of its.
hi gh heat fgfmadtohi tandand \Refll & ahi lindivatorViRn SHRQERdaBY, refltersabbsy | foimarid. y,
these disaccharides are partly utilized by intestinal bacteria, in

parti cul arAdsofdinzipait tie widely arsedhas ding of astdogerdel naarkiensoinddopdhaed mpae.bios dhe

be d d bol h
at 7 pr GREIOH: BF SUAGH URTEr ot By PRSP PR BB BFRgCd Bl
to incr ea?:—;e Jff’fe%t&&&%@ﬂﬂ i dbr‘é?eﬂti’an blh@ R atthednl of BEnAA1RE REAICATuAl talRING intd 1

3 OCT 200 ormation I's useful as an indicator that specificall
reflects Htimnbodyds meledsed into Alncbiodd sigéam friom the mtestaia}' trasteahdatbero pgelyfabsorbed

t i k d d t.h th
change | nBbaEmABliEbRT Gofe cABEp CpEPY ittty CrplRuiten o dopy o HRcpreht
ef fecti veRasa:on i b Y6 aseﬁhé coRlAERorCdf RARRIBSH BIOGE on%f SbidN

taken up into the oylsr into the bl ood stream from’t
i ntesti nalformaaon mmdteﬁshem increadey b sdnbimidtering ca |]Drmeohtamng asalbomapmihm um

Hag boon LOBRET REh RIS isoNBORE 1 BoPB ek LA SHHPGIY, FESEIFGRs, SUHerb
bone  for GR ARy ”HB Sﬁésﬂxﬁatk{}ﬁcca uBMz&#f%H‘lﬂltﬁégE)ﬂf'gn tl‘fﬂ%aﬁ%‘ék%‘a&i‘

or al corrp05|t|on gether w hi's I Nng shows that DFA
signifi cammyosmdia@mt@aaxcdlatﬁ wnvitatfemcpelemnng iboye ﬁ)mmtlbﬂnd?ume]e ewdn whéml um

utilizatign |n t he body and thus can, nake ap.oral cor 03|t|on havi ng
excel | ent Eét 3long i %@S}/eécém iBIgeseHg %Hﬁeqcaﬂm?l&ﬁqnﬁ ermého DFA

al one is { ?@—ﬁﬁgoﬁ *}ﬁ? lar 164 Sohfimh e 'ﬂﬁ%@%&h&' d‘fé%&c%ht%ra?trb}%-c

accel eratlon 0 one mati‘on are simlarl con rmed. These resu ts
i ndi cat e tdnaosiionFh- effuetine rih ngpceleating atciom absox@ﬁbncmdvs funthaooet er aséfoh

cal cium absorptjon and i s furthernore a useful. conposition to potentially
accel erat‘émlﬂ?ﬁgmflé?ﬁ%m&ﬂiya“?}ﬁfﬂqmne foRUPR. 5 dj saccharide that can be

used as a food RERANGIFRRY 2 disicHaFiRE Ek can be used as a food product and its greatest

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
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character known at present is its function in m neral absorption. DFA has
an effect for accelerating the absorption of calcium potassiumand the

| i ke. Further, while ordinary sugars accel erate m neral absorpjigrn%ﬁrzltaggh
anmechani smin which mnerals are dissolved and becone readily db abl'e
by activating intestinal bacteria and |owering intestinal pH DFA 1is
reported to accelerate the absorption by taking up mnerals into the body
via tight junctions in the intestinal tract, besides through such

mechani sm Further, characteristically, this action accelerates absorptive
function of the body when mnerals are deficient, while it inhibits

absor pt i VeefaiGdnPd difretid 0 AYcoMRSitith BE iRl presRieromioeitivh ¢an bi\madd info ahe

. present inventors have found that DFA having such a mneral absorptive
functi on hétsmate dorur &tlong af it scrallyoreonpoealtingestiblecor di ng to the present

[ 1 di ti f ect. i t hput [ | '
o A e B e D DR RT B B B B O
the T eas0RsrdesCib BT BRI AL WPk U lhicstindbPon Qapsbebvolh

conposition I's pro and orally or non-orally adm nistered to a hunman

expect i ng iitestinaleells andEE ffe06on Wateredbisorption by sheakifactof ionisfaradient apg suggested
conposi tion of the. present, conposition can .be de.into .any ,ultimate form
as | ong admopg pthegs TofigRthe 8&5?”0? ImRReeps S{:%r_:a thﬁSﬁlBEX?%lg e}neeggr Sﬂ‘f’{%y
DFA can i def GG AibuRd | diziid Q09 thrbligh in®slied eladdhe
growt h of g%?ﬁ%‘%%bgétg‘gﬁna%r?b%ﬁzgﬁ}%dgggg?%l%}rlwgf the int es?%ﬂln_len orf onegap_s
bet ween tightemhétivals is elldossugpebtddhes efellenst thereffeat ef utilisatiop ttiyomtastinal hackefirect

of_ionic gradient are suggested . anpn hers. .Fyrther, sjnce the effect on
iémdr ovi ngFHEhERSES, BHII?"’élog ipafticulgr 1-%83}%%@?%%‘% %‘SO %‘&S?%}edstf’éaa?’%gﬁ- action
attributed to cﬂgﬂggﬁ‘ Ihitifdsy Sap Qéntzh@%qi&%'tébé Brsgky i ntestinal cells and

tight junctions I's al so suggested, as well as the'effect of utilization by
i ntestinal bact &rémococEuy inhrwmis knovat td be atdaosativy bpetetiinufon eaiin stege denthl

bacteria is, al. so suggested. to contribyte. Next, ap inhibitor. f ect, on
dent al cafdries begausg Ogéts ftyjte sgongdy A %é(béf‘éﬁlsaﬁﬁjfoaﬂ@d}‘%e RAGWY PG EHE Wt

causati Veﬁ%&%&%&ﬁ%ﬁhéﬁ Aife 9&%@3 1 EhoD B A3Sseqé a kbyp fudRd)r fiddt ¥

to strongly a retot 0 pro s. Generally, inn" dental
cari es cathsdddimyionusfhdental asasied. iNsendipcd dargzelamouhieop pepspiccasidfis prodnexlefiom a

key factor for the induction of dental caries. Nanely, a |ar amaunt . of
or gani c atucEPse sanst dawesqdtier ok 1 ?o@@utgncf’qdoﬁ%‘i’sésq‘l‘q]l’élg’pﬁ‘ei ﬁmi‘ﬁ‘gl K, Sand

consequenfdyint A& & Penditle! GC8evefop dental caries. It is considered to be one way of
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

D

inhibited by usi'ng DFA together with a small amount of sugar alcohol with which the effect
of preventing dental céries 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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dem ncralized to generate or develop dental caries. It is considered to be
one way of preventing dental caries to inhibit the acid production by

t hese causative bacteria from sucrose. Wen the bacteria were fglﬁgrrr?hujﬁn
a medi um contai ning a DFA-containing conposition of the presentvinvVéentTon,
the acid production was decreased and the decrease in pH was inhibited.
Further, it has been found that the acid production is nore effectively

i nhibited by using DFA together with a small anpunt of sugar al cohol with
which the effect of preventing dental caries is recognized but diarrhea is
reportedly caused when ingested in a |arge amobunt. The abovenentioned
findi ngs EE febalr 2 rhXafsisANiraduet nad cBR as| dridn pedduth énclytee s gratwdernde ntilkon
inhibits the acid production by bacteria that cause dental, caries and can

thus rmkéormutmrepesil nutient dealtigfoad oedgek praducty &ed additive; @d GonfrehrpankAn
activity. A conpositiop accordin 0 the pr t. | | cont ai ns DFA as
an ef f ect RFdot gg‘ﬁ‘ﬁ%‘ﬁ’éﬁ?"“gﬁ%a% He g‘%ﬁ‘ﬁ%g& 15§n§§aﬁg€naéegfé@%%%nt ion and a
conposi tion for g MBiehi BRIDIA AUk padlicul @B liffited] howemrpaupdctéd effeetdeary

feed for animal use). Exanples of an oral conposition for human_or. ani nmal
use i ncl ugenezallyodt hachizwed rwithroi sontemtooh -1 dan®9% gof g compesippadtehers 13,i g

t oot h-cl eansi ng, agent, liquid tooth-cleansing agent

nout h- r ef FEEPRSHEPTY ?tﬂ@g_pres%g 1BVeREpn £gf gon ’”E%’%T%‘Ig%ls? reo]‘&ggtr?gg Cl ngﬁpg}agg{fct
and food e RLR UG i Sl e d it RUR&Y iRudioh ksuch @8 ®iAkial, neaiter, Phiatinit,
nut ri ent,%oe‘g'ho%vgé‘gd%{ﬁ& rt?n product, feed additive, and confectionary,
and are nahnipd ddrkitdl gralafinbseyparede aligdseenatide, l4etiyol serpthritpl agpupling Fyears an

i! estible form The content of DFA is not particularly limted; however,
expect ed @P‘P’_éli‘?"’@&‘?ﬁa""é’éﬁé‘?-al Iy be achieved with a content of 0.1 to 99% of
the compositi O“um'éﬂrié_aéf By GRTEARPISIA, Ofesidee tRE @FBMEmEmIRBE | @mpaents,
contain one or nore |ndass of substances that are known to have an activity
to i nhi bi éortisonieats thatrdre genenallycmixed, wishieh ozad ceyiposicipn cam beiaparoprigiehamiid |
mannitol, sorbitol, palatinose, panose oligqsaccharid I i tol,

eryt hri t oMt mBRETRPILQ fggeéﬁqulgﬁ%ﬁié’[ﬂ_{ﬁb@oﬁ?@&é’é‘&&ﬁ‘a‘f"ﬁ%ﬁ%{'ﬁﬁ%n used as an
oral conposi i ofy, RERHCE e APAXATSRINANAMANC THRART fent SRABARE peruhbAl
are general ly m Xxe th an oral Tconposition can be appropriately m xed
within a gweegminoigent cdhnmgeagtite apiseptin) tpH nowralling agepéprnddyantpus m

f O.r - ‘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, énhydrous silicate, precipitating silica, silica gel,

v calcium carbonate, calcium pyrophosphate, dibasic calcium phosphate, calcium phosphate,

) 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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For exanple, an abrasive agent, wetting agent, thickening agent surfactant,
perfunme, sweetening agent, coloring agent, antiseptic, pH control btf%; 5
agent, and various medicinally effective conponents can be ni Xed q[} a
range not to damage the effect of the present invention. Exanples of an
abrasi ve agent include al um num oxi de, al um num hydroxi de, al.um num
silicate, zirconiumsilicate, anhydrous silicate, precipitating silica,
silica gel, calciuntarbonate,calcium pyrophosphate, dibasic cal cium
phosphat e, cal ci um phosphate, tricalcium phosphate, hydroxyapatite,
fluoroapatite, halogenized apatite, magnesi um carbonate, nmagnesi um
phosphat e, i nsokylhflesOsf W siEbhART Mhdhde dnienid ubirtctatsci cationivetsuefastgntal e,
titan oxide, zeolite, and synthetic resin abrasives. ExagPI es af .a wetting
agent i nchmghoterigaurfattashoisl sapieniss swéickantso| andpporg particulalyy F@ﬁ'll ,Suﬁﬁﬁs’

| actitol, angd pol yal cohols such_.as gl.ycerin, - I ;

1, 2- pent aﬁ@ﬂﬂ’ﬁ{lz,em Selfqnates, ughose iy @ ,esﬁfﬁ’ 936¥°é%§ﬁ@%§ﬂgﬁ%%§%?&‘¥gﬁé arcosinate,

di pr opyl eﬁ@a‘%i y%g{ama@éa%] o{ulﬁngtgal CKQIRY PN-cafRdRY1- NSkt ethal biendgadolivin

pol ymers, sodi u carBoxynet hyl cellul ose; nethyl cell'ul ose, hydroxyet hyl
cel | ul osebetaimeadaey), taatikab,i atkglodl amalegi palyesyetipdéncasodian urttl asiflateersguns
such as duran gum xant han gum guar.gum _ . tragacanth gu kar, ee
gum and Behipxsthylene hydrogenatsd caétPEBﬂgF IS Wﬁ?&ﬁ?ﬁ%‘s’ ?yrgg‘](cle orﬁ%[?sﬁasl {:E(t:%rp’gel ,
and al um pi Skl : adid sstbdsg@idambpyiierad ude
anionic s ?Fgc %%ggd%g[lﬁsb?\aﬁ%%?gre acféﬁ?@ylam oltxg??t? surfactants, I:;;{)‘nd

noni oni ¢ sitélamitpadiéestand nore particularly, alkyl sulfates, alkylbenzene
sul fonates, sucrose fatty acid esters, t ose fatta/il acid esters_majlgaeug,ﬁyl

C
sarjcosi nate,  NExampleyplipertme includg wen g]SlHerlg, spearmift ol
2-al kyl - N car boxyl - QX Wi L4 Bil, BgkR 88, bitepGthokd et e,
al kyl ol 2&;?{[5) s‘,)ﬂ(’p%cg/%ﬁ%%toﬁy? neggseoélgil 3’3%%%% yliaci d est;e[s, EF
pol yoxyet hyyedaeushydl eganas el easgphor oflj binoamor eilf eetssig cdlg icihnessrlgaf oil, rose
pol ygl ycerin fatty acid esters sorhitan fatty acid esters, fatty,agi
esters, plpyer pil sandalgwped ol slave %lbil??ﬂéé’flei’%‘} n‘Ei‘Lp"fpé’E‘i/ Pgngleﬂgily%gﬁ%&?tg’t ty
acid esters, f e BHaehd pQARREr M nt oil, spearm nt
oil, oran'éaerv%l}%(f%{g&}'og’h%% %?%Fsﬁi:}g{;}?grn%nggﬁlgl I ,mp?apalr)lese mnt oil, acacia oil,
funnel oil, bitEimplésTend {Wietenit agent include saccharine, sodium saccharine, xylitol,

stevioside, stevia extract, rebaudioside, para-methoxy cinnamic aldchyde, 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-oxybenzoic acid 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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anygdal us) oil, calamus oil, canphor oil, cinnanon oil, cassia oil,

cinnanon leaf oil, rose flower oil, sandal wood oil, clove oil, [ogTb2806!
banana oil, apple oil, methyl salicylate, carvone, anethol, terpenes such
as |inonene, and conpound perfume. Exanples of a sweetening agent include
saccharine, sodium saccharine, xylitol, stevioside, stevia extract,

r ebaudi osi de, para-nethoxy cinnam c al dehyde, neohesperi dyl

di hydroxychal cone, perillartine, thaumatin, glycyrrhizin, glycyrrhizin
nonogl ucosi de, hernandul cin, trehal ose, aspartanme, and sorbit. Exanples of
a coloring agent include statutory pignents such as Blue No. 1 and Yell ow
No. 4, titani umpkagpiedeof anthedRinallg effdckasoamonéntainchuti slépitdio, sgmpherol

i ncl ude para-oxybenzoic acid esters, benzoates alkyldiaagnoethégg%ﬁfine
hydr ochl oracetate, sapropyianehyisheneh @iye aaidy, glydyl gefinastrs, detiasg ¢ yil,

10 0 3 54T, S, ol e B 95048 i, o

acetic aci® of, sodi um car

car bonat e pri3edsas qyﬁgneﬁg,;,ﬁ@n aduPeroRide 28iSinu sy epHioan amiiooapraice acidal daminum
carbonate, cal cium hydrogen carbonate, amoni um carbonate, anponjum

hydr ogen eHaigomatee, apinianei uphlorsbydrony c alisaleinate, | dibydrachalestanshat Bsatglds,

am no acid oligoners, sodiu | oride, i,norganic. ;G i CclLum
chl ori de, g};ygprggg?ﬁph?tﬁ Reter Snié'ﬁlc}'l mereanics %]?05?19051 al %‘f“{ij ﬁ%g%yggé%gﬁ%gg sag ‘Z‘%h éland
- cal ci um hygkgxi dRiori§@! Sddiih S lohsfiiroHoBAME Aahifbas SAGHIdS Sathssiunn facide] e,
calcium acetate, calciumnmalonate, calciumcitrate, calciumglycopate,

cal ci um ghgdiemi rluasilicats) caluminumr fluerides, sihved dhiotilesmbskylemine ~hgireflup

2006 Ex I f. a,medicinall ffecti . t .i | s
lodophor ohcaeskine HEBRIIH s RREHlSrEe IPORTIbHIC HLHE slid HHeiiblne,
ret i N0at &5ine UtirldRS Gopyfh o RicORIRY dnlorh iy BURORRE! ccppbOTMDHIAL, polyphasstan(,

tranexam c acid, nutanase€, |ysozyne, anylase, protease, |lytic enzynes
super oxi deywpbosphates, vitemsnis swoh asvitanmsrii G, Boind, Baanthpanipthenates, amiinagids

al um num chi or ohydr oxy. al | ant ai.nat e,.. di hydr.ochol.est.ano | S l.0]

gl ycer oph®¥ st C%T%Peﬁaﬁﬁﬁﬁéﬁﬁ%wt}%fﬁ °’5§%§B¢H‘8ﬂ bécaéh?‘ba?%c?ﬂp?‘%& %si?cme’

f1uori des,suchud Bitratd Jhrd Bifidtd! PolyPEenct 0Gth PilHES Bal 44@aphias pdtceudestraginous

fluoride, " potassiumfluoride, sodiumfluosilicate, alum numfluoride,

silver fl uori deQtheesygrediente shetoaoethaneli svater, silicone substances, sugar alcohols, and
natural extracts can be appropriately mixed. Further, the amount of ethanol to be mixed 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
eecmethod.
,} - . 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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decanol am ne hydrof |l uori de and oct adecenyl am ne hydrofl uoride, edetic acid,
zinc citrate, zinc chloride, copper gluconate, chlorhexidine %J Wronapes
copper chloride, polyphosphates, pyrophosphates, vitam ns sul as vitam ns
A, C, E, and B6 and pantothenates, am no acids such as glycine, |lysine and
hi stidine, sodiumchloride, sodium bicarbonate, alum numlactate,
potassiumnitrate, sarcosinate, polyphenol conpounds such as catechins, and .
crude drugs. O her ingredients such as ethanol, water, silicone substances,
sugar al cohols, and natural extracts can be appropriately m xed. Further,
t he amount of ethanol to be mxed is preferably 5 to 10% by weight. An
oral conposi ti oFopéxdnijse,prtabletetl camiyeilte moduanatbbe proviseded abpnaghPnarn guathe

conponents described above and king i,nfo various forns ,accordin 8N
ordi nary apebRYIE g¥en caslyd %‘Qif’@ﬁ’g’ é&lydﬁ?(ﬂlg‘%d‘i?é‘p? ﬂF%%gertec} tcgn&yghl&
processed pr ri YU : [ PN ar WidoRol
ot her f oo&g%lggééﬁ%’: gggpg&aggﬁg%%%om?y%%%ﬁﬁ%hﬁcg%ﬁggbcﬁﬁgigﬁ%?% nmet hod.
The procesagcktRfingudhg bkaadky Forhes vaidus sogs sedetbmxos! syphagusaltose ond midueashy
said food product, ranging from obvious food products gl.;!gl()d roducts in the
narrow segiiinony starch| rup, gnd highly sweel SHERIERRES SuGhas,fughangup fxiragt, aspartame,
conventi onal net r@gcf read%&)cessi ng food products can be applied w thout
di fficul t PHEEEITE G 19E R gh heat stability and high acid stability, A
conposi tion of WignREEsaN: niedictial b@npdsition) thipeffedicalcampyndnt i sdnginistered e
form of powder, granules, paste, |iquid, suspension,

n, or the |jke. For
exanpl e, wariausnfopus. Faroxampleadt fan be admanstensd fralhyn, & ﬂn\fg.rtia%?’ coBlsent s

eral ly used in nuf act ur.i gl t S ue SHER e r
%Sént, a%gra\?}l PR %rnﬁgﬂlﬁds:fm@?th?arr:@ge‘a egél‘[e%@gs canc}gt??rlﬁkgmg?enpgg?]ﬁag% 16
1 3 OCT 20Q&rdifi®fto &X 8ieRiioral tnith@t &¢ iy khdve auyiliader geanilb esqt o ited
as a confectionery such as chewi ng gum candy, tableted c na , (ﬁsl Igr nd
gummi  cantéghnologiedl| feld dofcmadiginpl REeparalipmosych; %ﬁna’ééﬁm@é‘mﬁaﬁt‘} et 8&“3
m xi ng i ngredi ents including DFA. an . i 4 b L i a
neader . TRREHEY TRPLRE SHer Py it B SRpeRiiE Ao, M| ahy g P
gl uti nousinptk&R TH dhiount ifbd gl hvitriey ®pending oh syeptonsliade, bedy weight gnethod

extract, gfs Eglrlia]?sgﬁon gldddrsutg elein?;shiogv%vgr? gel?e?'al?y(,j (’zlsedémount of daily administration 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
..o 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. ii}u 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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When used as a nedicinal conposition, this effective conponent is

adm nistered in various forns. For exanple, it can be adniniﬁt r@?*QﬂBﬁly
in a formof tablets, capsules, 3 ™ granules, powder, syrup, ‘and he 't ke.
These various fornul ations can be fornul ated according to a conventi onal
met hod by addi ng known auxiliaries generally used in the technol ogical
field of medicinal preparation, such as an excipient, binder,

di sintegrator, lubricant, flavoring agent, dissolution agent, suspendi ng
agent, and coating agent, to a main ingredient. The anount to be used
vari es dependi ng on synptons, age, body weight, nmethod of admnistration
and drug form ommemgx of tBe BRyehiblelt, rith erereninjented dfitrapeiitopeallinivith sedivmi Reftr-or
an adult per 1 kg body weight may be 0.01 ng to %000 gg.f?r.intggvenou
admi ni st r barbidal, andothe smedl misstimaeipurband Hevmiand thelargenteshoes €FFER *5nd

0.5 10 Zogﬂgﬁw?g %{q%%%ﬁ;%d%ﬁ:&‘% an%gs%%ti ionf Qfotl)lgirnfg oPEENNY Sihe AhiteStines! Wereas

not been canno e neta Ized by oral bacteria so
that no RLGABY CtiRCinkstifesPad d, \whd ale k&roas nemtamedamigtheblagemeldsthgothhe

present invention. Further, A, an effective caonpopent of the bﬁnventi on,
has no primisdenwareipesledaétty. prease/a spesimedn cappriang Je dpycpus JRmBFaps apda

11 [ t - ysi ' f 19 d h . | |
ol kg of SPBReRRERe: Paihans st dnfY SR Bt o3, (Bt B et MALL

absor pti ofghyBfA 11 was confirmed by using an Ussing chanber as follows.

In this experinent, 7 to 8 weeks old Sprague-Daw ey mal e rat é)with ap.
aver age body Segiagittly.of buffissolution fay)theveeoussaembrprg sidg aad \ﬂgf“zfe E‘PIBﬂ%g’d at

6,-weeks of age (Japan C) and fe i a2 odkapan
Qi) antterotsaeiaplant s HeTE ReSRER i Dulioh Vs or iy mitGbrae g malt

t he experjIRai céﬁbﬁseﬂﬁ{f%é fileeiRAnpRETARE Mhe Qe 8bricyntntidn \odimeasyang the
barbi tal and tlr'ue shall intestines (Jejunumand il eu and .the | ar

i nt est i neste( of ddgn abnorption | was) adiested dx (-6 arMusrnrse bullpe salyters K g)gzﬁ dH.

Cont ents of each of i nt est,i.nes ,were__re j i
opened, PHCEHEUSRY %{}gelnéﬁ’lﬁ“a r}tg&gﬁﬂ ‘Yﬁ’i"épfegflre%? \fgﬂhg Trtf%gt %%tu?rr%{s %:q]gém&%ug el ed
of f to PrGPANA (@ nMFHadBiRp&ed 4 &di@Lt he nucous menbrane and |

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 TII 0 to 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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subnucosal tissue, which was then |oaded onto an Ussing chamber (with an
effective area of 0.67 cn). Separately, a buffer solution for the nucous
nmenbrane side and a buffer solution for serous nenbrane side wgre (CT 2006
prepared. The buffer solution for mucous nenbrane side was basically
conprised of the follow ng ingredients. The ion concentration upon
measuring the rate of My absorption was adjusted to 0.625 nmM and buffer
solutions with DFA IIl concentrations of 0, 1, 10, and 100 nM were
prepared for the test. A buffer solution without DFAIIl (0O MV was
prepared as a control. Buffer solution for nucous nenbrane side: (30 nmM
HEPES buf fgpgEsol ution, pihM) Nal 125 n1\/| KO 14 M L-dutamne 6 nmM
Myd 2 6H20 0.625 mM HEPES 30 nM DFA 11] to 10Q The buffer so% ut L on
for serous nenbhamdiok Qil@mhatss)f@'@m vas h‘}at%ﬁﬁ’p}"' @@&ddﬂg{gﬁ%‘mf"@ﬁl"me Agu Wi

i ngredi en 0R,,%thel centrati rin
the rat el TRERLR  A e mAbHAL e s S HRRRRARN 00
mM HEPES hyf bqﬁmtc,@gutlon pH 7.4) Nad 125 M KCl 14 nM L-Qutamne 6 nM
Md 2 6H20 1 MM 18 1 3 OCT 2006 HEPES 30 nmM The whol e chanber system was
heated to 37C Afidr ithec insabation was compleiessl thaisolution of1soonsomepleanensjde Mrasugh

the solutions o
recovere ann&J &%Uﬁlgn&%én%‘g 101'? '11(1j ?he SO ution WS m%écﬁﬂgnﬁ' d&mmerclal kit

(Wako Pure Chemicals). The net rate of mineral absorption from the mucous membrane side

to the serous membrane side per minute was obtained from the increase in the Mg
2 } concentration and shown as a value per unit area of the intestinal tract. The experiment was
. 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 MgCl,

- 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:.QbSQIptiQil..ﬁVideﬂﬂY increased with

} 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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for 30 mnutes. After the incubation was conpleted, the solution of serous
menbrane side was recovered and the My concentration in the solighoa &95
nmeasured using a commercial kit (Wako Pure Chem cal s). The ndt3 e g

m neral absorption fromthe nmucous nenbrane side to the serous nenbrane
side per mnute was obtained fromthe increase in the My concentration and
shown as a value per unit area of the intestinal tract. The experinent was
repeated 6 heads for each group. Results obtained are shown in Figure 1.
The My absorption evidently increased with an increase of the DFA |11
concentration. Exanple 2 The rate of zinc absorption was neasured in the

sanme manner as s@fﬁ&ﬂ%??ﬂuﬁ %amcﬁnﬁjst&é@@ﬁﬁ 3teha¥t DA QI20d iV 726 S0l cium

hept ahydrate was use or 2 hexahydrate and the ion concentration
was adj uststhté or 0.70 E2F piddebp (malciven bactate)§ tithes a dayefoofl week tasEdy the dangaing
buffer solution for, pucous nenbrane  si .and that 1. NS ate
was used SHUE BFFRICINSEANGETIEHOR o e§‘§Fdﬁf§WF@rﬁ? gﬁ%w% e %guﬁegﬁﬁsg%g‘%ﬁgﬁgéld
are shownguin Eigur Hyiswwd t ' ! fep il Ediciu@m the

i ncrease %&geﬁ%l@%ﬁw% FJConcgﬁﬂégﬂppéx‘géﬁpiﬂgﬁg%{%@e%ggte of-copperp

absor pt i ofevehsf sResulchy ahrinddxefos bome fommation, ancrersed mdve thanrwhanxealgina alone
except that 0.0125 nM CuCl2 di hydrate was used for 1 MM MB02 hexahydrate
and the i ®¥s admidsteredt i on was adj usted to 0.0125 mM upon neasuring the rate
of Cu ab§gﬁghkqg in a buffer solution for nucous nenbrane side and that 1
mM CuCl 2 dihydrate was used in a buffer solution for serous nenbrane side.
Resul t s obt ai ngffeaiens@fDFAorbaierferntation e h@namysostpdiedn evi dent |y

i ng sed with " f the DFA |I] . i I :
€ flect 1 veness. Bpursen hoaldbomult Bplvs oveem SRR Wt & UoPEA, T 2 495 ecgty
2006 Si x hoal t By A0 be 58585 of plaSetR@hRhit SABonHe) B tPad Play A 2 Weeldtd

0.77 g of “cal’ci um o
study the change in serum osteocalcin concentration. Results obtained are shown in Figure 5.

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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| actate or 0.77 g of placebo (calciumlactate) 3 tines a day for 1 week to

study the change'in serum osteocal cin concentration. Results obt Stﬁeﬂ]%&e
shown in Figure 4. As evident from the results, it was confi rhéd a en
DFA was adm nistered together with calcium the |evel of osteocalcin, an

i ndex for bone formation, increased nore than when cal cium al one was

adm ni stered. Exanple 5: Effectiveness of DFA on bone formation in human
was studied. { | Fourteen healthy adult males were administered with 1 g of
DFA 111 and 0.25 g of calciumcarbonate or 0.25 g of placebo (cal cium
carbonate) 3 tinmes a day for 2 weeks to study the change in serum

ost eocal cirR; ;Iﬁjh esults obtained are shown in Figure 5. As
evi dent flﬂgh@ﬁgggritgéluk S, Fﬁ was confirmed that when DFA was admi ni stered

toget her with DFal I was nidde ihte\pednubes to stake agirativlar fand iprudlegt. Sincegpanalation
formation, increased nore than when . calcium amia{e %%ﬁgﬁ' ni stered. .
Exanpl e 6WaEppasihle vathegtexmpioptaths Db sentept wak { Yye; Hix fRaes Y dhisbd™
Twenty-three ;h . r § in th
2 i ot oVa LK VR eprhisERO GOt | RERLLS Ol Bly 1 docl n he,
change i nfis@perid st the tat. Citien, £ aenkk af iherwasRewyletiod oht same 6 haaldyimwiyects
Table | below. As evident fromthe results in Table 1, it was copfirne
that the eweativesr wishtlegidan ofi svgar tagetharondth wejer esveruiigplrdes biveekisthe seyarssed
by the inﬁest.iq%glé%{e DFA. Table 1 After ingestion Before ingestion Serum

ost eocal cPA' S Mation (ng/m) 5.7 1.5 7.0 2.0* (Average SD) *p<0.1
Exanmpl e 7 20 1Dgrikgthe36 Peridds] Il aibjeetstiBal unddrnige &nfe drivirbnment, doing the same

7y level of exercise and taking the same amount of diet and drinking water. The whole volume

r/ﬁ ;L"\\

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
e ] e
J 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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DFA 111 was nmade into granules to nmake a granul ar food product. Since
granul ati on was possible w thout excipient, the DFA content Wa?(?l(m?p 2fliex
healthy mal es were given wth | glday 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 sanme 6 healthy subjects
were given wwth | 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 sane environment, doing the sane |evel of

exerci se and taking the same anount of diet and drinking water. The whol e
vol urre OerJngdigﬁc&iﬁéé %aﬁé)bﬂwe'tﬂ@séxﬁbeinttﬁ@ firdd @dsi Petfodmd thesead et peribdt dvel

vol unme was aslured to obtain a daily average urine volunme to conpare the
two test peaboemal Régedive findiegesweramepomiedTabl e 2. Table 2 Results of test
for diuretic effect of DFA Volune of urea (average per day) First test

peri od SeEsaaPledst period Subject A 2560 ml 1650 m B 2850 m 1250 mi  C
3010 m 1850 gy 2058 oHackRBRonth hufiaR AR ofic620 nt | F 2950 m 1760 m As
shown above, inall 1ndivi dua subjects, the average of the daily urine

vol une in theFifty alults edib weee headthyberavwdre of tiejspot stoel ffquenay and yendenaiofias

O e et g oty DT bl 1 SR oL R Do o
Si Ml t anegus) yor GAE khdihy. Othe AONED LORPhEER LB hRPstbél Ropdr i deelinigest

renal function tes pressure, blood cell counts, total Chol

( chol est espdefative weradolied® Reinl® a0 ThoR60i6 Tables Btand @l yceri des val ue) were
the sane in the first test period and the second test period and no
abrjor mal subj ective findings were reported.

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

becomes worse after ingestion.

_ Table 4

Feeling of defecation

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

 3gof DFAIN 0 0 0 273
3 g of melibiose o 0 0 28 22

3gofplacebo 1 2 45 20
Example 9-
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Exanpl e 8: Effectiveness on defecation in human was studied. Fifty adults
who were heal thy but aware of their poor stool frequency and t grp iy 2000
constipation were given with 3 g of DFA1Il, 3 g of nelibiose or 3 g of

pl acebo (starch) once a day for one nonth. The defecation condition was
recorded and stool properties and feeling of defecation were studied.
Results are shown in Tables 3 and 4. .J Table 3 Stool properties Change
observed No change Group given with: Diarrhea Soft stool Normal stool
Solid stool Constipation 3gofDFAIII -0 739 300 3¢ of i nel i bi ose 0 8 40
200 3 gof placebo 0 0 0 3 0 47 Note: In the table, constipation nmeans

that the bPBFAGR ifiRbiRE: AY@ pRodatidietymsireplagesis mmanspecomes wor se af ter
i ngestion. Table 4 Feeling of defecation Goup given wth: V‘basglgl i ght |y
7%

vvolr jsg_ No cgaggge?gl girids\cabstive badierih (Sesptaspecus gororAME 48 3 ramisy” of
mel i bi ose ( 22 3 f pl b 2 .45 2 . 3

[ Ef f ect oPrlol?)F;Q_ditW ?ﬁmmb?al ﬂﬁ‘e&?ﬁ%&ﬁgﬁ)&i’é’fﬁ% y E?nggﬁgeggggﬁésl#d%@a@%
Dent al. Caﬁh&ﬁrcgea%ﬁﬁén_ yb Y&‘eré)étﬁhﬁda«l@n lﬁ_%tréiﬁ PR ATG4HSn BritiaafHiM oSdrafphaact Gi2h5

strains provi _ a mcro i neage storage | aboratory of The
I nstit ut ecalfs Whystalitte@hpmcantifigRasearkble el kuery washed dwiceuwh 2 RhosPBAtg; n -

Cont 1 1 ugheign CreauymelonisaLias St P EL ) o o otiiEy Rt SEheutié
solution. Ten milliliters each of 5% DFA III, sorbitol, palatinose, xylitol, and sucrose
solutions were added to 2 ml of this concentrated cell suspension. Immediately, reaction was

Q ~ carried out at 37°C and then change with time in pH of each reaction mixture was measured.

As a result, it was shown that sucrose evidently lowered the pH with time, but DFA III

produced almost no acid similarly to xylitol, sorbitol and palatinose that have no dental caries

causing activity. Strain MT 6715 showed similar results. Figure 6 shows results of the pH

measurement with time for strain MT 8148.

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 Il and 1%
palatinose plus 1% DFA IIL Strain MT 6715 showed similar results. Figure 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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buffered (5 mV) physiol ogi cal saline solution (pH 7.0) and then suspended
in the sane saline solution. Ten mlliliters each of 5 DFA IIl, sor '@ol,
pal atinose, _ xylitoi, and sucrose solutions were added to 2 3 O Tt h
concentrated cell suspension. Imediately, reaction was ~ carried out at
37C and then change with tine in pH of each reaction m xture was neasur ed.
As a result, it was shown that sucrose evidently lowered the pHwith tine,
but DFA 111 - produced alnmost no acid simlarly to xylitol, sorbitol and

pal ati nose that have no dental caries causing activity. Strain MI 6715
showed simlar results. Figure 6 shows results of the pH neasurenent with
time for strai g\ idBondexanpl e 10 [ Effect 3.00@6Ayamndssugar al cohol in

i nhibiting acid production by Streptococcus nutans|] Dental caries

causati ve bact élyriaSt r ept ococcus nutans) MPB®IYU8 and 6715 strains

provi ded by a nic¢robial . .l.inegge storage |abo ry of The Institute of
Physi cal Chem glé‘?‘y&ﬁé%sé'é?“&ﬁc‘ R ken) were ‘cul{(ﬁt?(gd on a brain heart infusion
broth medi um oygrayght and then cells were zogl ected by centrifugation.
The cells were washed twice with a phosphate buffered (5 mVM) physi ol ogical
sal i ne sol ut i oBodipi cart®xymathyt ¢edlmlesaspended 180t he same saline sol ution.
Ten mlliliters each of a 1% pal ati nose solufjon, 1% DFAI1II, a 1%

pal ati nose soﬁﬂ&‘flﬁ'nawlcﬂﬂé b DFA |11 added \/\Eb@ added to 2 ml of this
concentrated cgllgsdspension. Imediately, ggpction was carried out at 37C
and then change wth time in pH of each reaction m xture was neasured. As
“a result, it whsriidtowatet hat aci d was producddalesiceh 1% pal ati nose while

al most no acid was produced in solutio ith 1% DFA 111 and 1%
Hal)atinose plus 1% DFA I11. Strain M %@@Wﬂ&%ﬁ ar results. Figure 7
shows test i bh] Stoof] SashwalftSparEaGHIBd 6n thb dBs A RIoné OEompcRRRN NG
conpositi ngﬁlgégkéﬁgﬁﬁ%g%l I%h\f/s:w (1)§pa{'ooth paste 23 1 3 OCT 2006

Cal ci um cauchating © aaG®rdiadtyyethebs G ycerin 30. 00 Anhydrous silicic acid

10.00 (2) Mouth wash
- Sorbitol 30.00% by mass
Ethanol 8.00
DFA HI 0.10
Sucrose fatty acid ester 1.06
Purified water Balance
Total 100.00% by mass
i [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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DFA 111 2.00 Sodium carboxymethyl cellulose 1.00 Sodiumlauryl sulfate
1.00 Perfume 0.01 Purified water Bal ance Total 100.00% by maﬁs [@/E’f%gﬁof
preparation] Tooth paste was prepared based on the abovenentio eé
conposition according to an ordinary nethod. (2) Muth wash Sorbit ol
30.00% by mass Ethanol 8.00 DFA 11l 0.10 Sucrose fatty acid ester 1.00
Purified water Bal ance Total 100.00% by mass [ Met hod of preparation] Mouth
wash was prepared based on the abovenenti oned conposition according to an
ordinary method. (3) Tablet candy DFA Il 20.00% by mass Xylitol 5.00

Pal atinose 5.00 Erythritol 5.00 Lactose 60.00 dycerin fatty acid ester
0. 20 Puri(ﬁ?@ﬁemrg%ﬁal ance Total 100.00% by nmass [ Method of preparation]
According to an ordinary nethod. 24 1 3 OCT 2006 . (4) Chewi ng gum

Gum base 20.00% by mass
Xylitol 40.00
Palatinose | 20.00

Erythritol 9.00

DFA HI 10.00

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

N s .4-/; H

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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Gum base 20.00% by mass Xylitol- 40.00 Palatinose 20.00 Erythritol 9.00
DFA I'I'l 10.00 Softening agent i.00 Total 100.00% by nmass [ Met hod, @CT 2006
preparation] According to an ordinary nethod. Reference to bioldgical

mat eri al deposited Arthrobacter sp. AHU 1753 strain has been deposited at
the followng institute: The International Patent O gani sm Depositary,
National Institute of Advanced Industrial Science and Technol ogy, Central
6, 1-1, Higashi, Tsukuba-shi, |baraki-ken, Japan Depository nunber: FERM
BP- 8296 Depository date: February 18, 2003 Possible industrial application
r As nentioned above, a conposition of the present invention is suitable
for use i WHASqSl(grAaMEIDI$:he absorption of magnesi um zinc or copper,

accel erating bone formation, accelerating diuretic action, inproving bowel
novenent and inhibiting dental caries. 25 3 OC T 2005 WHAT IS CLAIMED I S:
1. A conposition for, accel eratd n he.. | f rﬁ?%? ' nZ

copper, whi ch?'corrp'raﬁ %oé%poé&&flff?ru c%lg%txggﬁl%ﬁs gg 0zgn ?%%#%lgégg%%%ﬁ]eéht.
2. The cOGRAR coipRis@CLAaGHEDE dibyddidd dah effebtiveltonponentedi ci nal product for
human or animal use. 3. The conposition according to claim]l, whi c{{:lpi a
food or drink produ€he fcompositigmmacesrdiagitaeglaipsd, whiclnis gr medictiab 559 b%olf or
accel erati'_l@g bone.fglr mati on, which conprises a difructose anhydride as an
ef f ect i velUBHpY AP use.

3. The composition according to claim 1, which is a food ot drink product for
human or animal use. 7
O 4. An oral composition for accelerating bone formation, which comprises a
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 prbduct for
human or animal 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.
ew ... 9. An oral composition having a diuretic effect, which comprises a difructose
7 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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5. The conposition according to claim4, which further conprises one or
nore of cal cium nagnesium phosphorus, isoflavone, vitamn K qrg\,ﬁ BIp0s
D. 6. The conposition according to claim4 or 5 which is a nedicina
product for human or animal use. 7. The conposition according to claim4
or 5, which is a food or drink product for human or aninmal use. 8. Use of
a difructose anhydride as an oral conposition for accel erating bone
formation. 9. An oral conposition having a diuretic effect, which conprises
a difructose anhydride. 10. A diuretic, characterized by conprising a

di fructose anhydride. 11. A conposition for inproving bowel novenent, which
conpr i sessahibll M pitdiRese, padyelrdlidesanhkries, Mokl p2eythidd], fouptinposigany and

i nprovi ng” bowel novenent, which conprises adninistering the conposition
accor di ngisomaltb-sligoshechatides. A conposition for inhibiting the induction of

dental caries, ich, conprises a difru e
conponent. 14. 1¥he ?B‘?‘rf)(g:g?qsf 19h A58 P&itﬂéfaﬁqgﬁg?%{ﬁd‘%‘?ﬁ%ﬁl c(ﬂ.glfc&%{tpﬁ’glrrnw?or
conpri ses, Q& & afimhBuseCOMponent s sel ected fromthe group consisting of
“xylitol, maltitol, palatinit, mannitol, 26 13 OC T 2006 sorbjtol,

pal ati nose, pabfise Gh¢ gosmsitivarcdedingteclaimdp or dtywhich ise mediswgl PRGNS f3far s,
and i sorrﬁl t o- ol i gosaccharides. 15. The conposition according to claim 13
or 14, whi'¥pa} 843f- conposition for human or animal use. 16. The
conposi tion acgpr di fge {GnsdsfioRadcor@ing 14 claih 16 r 13, WhidR & £foddlor Arigkl priduétor
human or ani mal use. 17. The corrposigi on according to claim213 or 14, which
i s a foodordfkeedifarhkman odadtnal we. f eed for human or aninal use. 18. Use of a

%LI}r uctose anhydridg as, a,C0NPoS hinydrdl 3L a'combBlikibd forilGolg 4! indbctn of

.
dental caries.
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dental caries. 27 Abstract The present invention relates to a difructose
anhydri de (DFA)-containing conposition and use thereof. DFA is ¢q! 2606
di saccharide in which the reducing termni of two fructose nnl%?uﬁes i nd
each other to hydroxyl groups.at the other nonreducing term ni. 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
formation, accelerating diuretic action, and i nproving bowel novenent and
is useful in inhibiting dental caries. A conposition of the present

i nvention can be used as a conposition for a nedicinal product and a food
or drink product (including feed for agpspaét use). Exanples of a nedicinal
product and a food or drink product for human or ani mal use include

formul ated powder mlk, parenteral nutrients, health food and drink

produc s, and it NSS! i AULEE NOURRLL! SHLALLIL R SSudhah g
composition and use thereof. DFA is a cyclic disaccharide in which the reducing termini of
two fructose molecules bind each other to hydroxyl groups at the other nonreducing termini.

According to the present invention, it has been revealed that DFA is effective in
accelerating the absorption of magnesium, zinc or copper, accelerating bone formation,
accelerating diuretic action, and improving bowel movement and is useful in inhibiting dental

& ) caries.

A composition of the present invention can be used as a composition for a medicinal
product and a food or drink product (including feed for animal use). Examples of a medicinal
product and a food or drink product for human or animal use include formulated powder

milk, parenteral nutrients, health food and drink products, and additives for feed and are not
particularly limited as long as they are ultimately in an orally administrable form.
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