KOD 167Z. 000GEN PATENT Speci fi cati on DI FRUCTOSE ANHYDRI DE- CONTAI NI NG
COVPOSI TI ON AND USE THEREOF Field of the Invention The present j.nvention
relates to a difructose anhydri de (DFA)-containing conposition and the use
thereaf . More particularly, the present invention relate of
DFA- containing conposition in accelerating the absorpti mmm mmumm“um
zinc or copper, accelerating bone formation, accelerating dijge&hi c action,

i mprovi Q nt, and inhibiting dental caries. Descripti t he
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| evel s of ingested magnesium zincgyaRifkag@pPPeEr by the Japanese people are
| ower than the nutritional requirernent ?or them (Journal of Nutritional

Sci ence and Vitam nol ogy Vol. 45, 519-532) and the inprovenent in this
respect haRIRRIEOTAREIANHY DRINESONTIAININGATOMPORITION ANDASIE THFEREQY ent
anounts of these inorganic conponents w thout changing the current Japanese
dietary habit. Recently, an industrial nmethod for producing an indigestible
di sacchagibgedhd veh@se anhydride Il (occasionally referred to as DFA |1
herei nafter) has been devel oped, which has made its stable supply
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Fovever, LR Al ARATS, RobBbEhy APRIAGRIbETL HgnaRat, P, o (orteld
magnesi uagceleiatiag dione dpmeatioab sareleratng. dibretiviaetionfintpre@deg bewhholowgnent| and

ci rcunst ances, the present inventors have newly turned their attention to
the factIDhHgng denfal c@igssi derably difficult to take necessary anounts of
magnesi um zinc and copper by having an ordinary Japanese diet and it is
extrenely difficult to take themin particular for infants, the aged, and

si ck or Dewuipdomdf thg ReddteédAtts who cannot take a sufficient anount of

nmeal s. Accordingly, the first object, of the esent jnventjon is.to
Dgsp)llte the 1mprovement11n életary ablt,plrn partlcufar, the {evglls 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 improvement 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.

Recently, an industrial method for producing an indigestible disaccharide difructose
anhydride III (occasionally referred to as DFA III hereinafter) has been developed, which has
made its stable supply possible. Then it has been revealed that DFA III 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

! BT

*G00002*



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 technology in which
magnesi um zinc and copper are effectively utilized in the body w thout

i ncreasing the amounts of these conponents or changing the diet
conponents. On the other hand, calciumtaken in the daily diet is a mjor
conponent of bone <calciumand at the sane tine a kind of electrolytic ions

that are es entl Si,0l 0 and tabolismin bl,ood or. th
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shown in "Table o Food Conponents I n Japan he cal ciumintake in

vari ous ccadmmhrandsat ithe same time hkintbpielerodytic iphe thah amkessantiabifor physiolodyiend .

For exa L n F| l%ﬂd tx_\]hii(e the intake of dairy products is high, the
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i nsuf fi ciherihtakélofvedxiey prddaetsr Béreexample, in Finland where the intake of dairy products is
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
progress 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, functional
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.



of the absorption of ingested calciuminto the body is 20 to 30% which is
relatively high in babies, infants and adol escents, becones low in adults,
and in particular, radically decreases after nenopause in wonen, which
accel erates the aging of bones. 2 Accordingly, the adm nistration of
vitamin Kor vitamn D that enhances bone formation and the adm nistration
of calcitonin, estrogen or ipriflavone that inhibits bone resorption have

al so been carried oyt as a nethod for preventing or, treati a.loss jn bone
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in human. At present, it is an C‘iijrjjportant factor in treating edema that can
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accunul ated in the lungs. "Abdom nal dropsy" is often generated In serious
liver di selgias deficiencasis diepte gt only inprepsing dheyameenteo!l dafciwntintake bnkelae &y by
deteriorati bl god circul ati on caused by declining heart function due to
cardi ac ?%céa’li]e??tlm g"é’ﬁ‘é& °“he 1ike and often associated with difficul ty in

breat hi ng. Fur thigther, SYdii¥eBOBCtSOHCE iABorR RS hadltaifildg|Heh 10 DAl S VRInkidi@agk t he
face and eyelids due to nephrosis often appear in renal diseases.

Ther apeutn bumaiAdipaesent itdg e mportant Bgtor dn treasingedemn et cas herpausedsby variaude
“l'oop di lrjé’a%x'lsc %lc'iemlall tishiﬁt aétio%selce?lns%verllmgazgieggééeid I%(;} ahglPchf S}g] 81“ ¢Xcess water caused by
various reasons, including a dropsical swelling in the legs and face, "abdominal dropsy" in
whiﬁh water is built up in peritoneal cavity, and "pulmonary edema" in which water is
accumulated in the lungs.
"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 frequently 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"



diuretics" and "potassiumsparing diuretics.” "Loop diuretics" represented
by furosem de increase the urine volune by inhibiting the resorption of
salt and water in the renal tubules. "Thiazide and thiazide-Ilike diuretics"”
3. also have a simlar effect and are frequently used as a hypotensive agent
‘by enhancing the diuretic effect. "Potassiumsparing diuretics" exert a
diuretic effect without changing the potassium concentration and are
expected to jnhibit "hypokal em a.,." |In particul ar i.ronol act one has
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are practically and widely used as_a material for agents to inprove bowel
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On the other hand, effect of the ingestion of oligosaccharides and dietary fibers in
improving bowel movement is well known. These substances are confirmed to control 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



(Japanese Patent Application Laid-open No. 02-286058) and a health food for
controlling and inproving intestinal function (Japanese Patent Application
Lai d- open No. 63-63366). As described above, oligosaccharides w dely known
to be .effective in inproving bowel novenent are utilized by the intestinal
-bacteria to condition an intestinal environnment 4 and in changi ng stool
properties, which contributes to snooth defecation. However, effect of
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Strept ococcus sobrinus produce insol uble glucan with oral sucrgse as .a
subst r at ecid-preducingcbactesiapthatshag, porasiesirAvgingartiviid Asmeehanden «f (8eneBbPE nus
are adhered_ont. ! by the glucan produced, thereby
form ng ggﬁ?<%§%%%§§d?%Qﬁ?ﬁﬁogﬁga%§@$th this dental plaque, various

m croor gani sns FimRg| aliengyrbé r @pé3eb aauisferist prodwwod 15t ropglt sieeptaaoscis dint i arels
grow synbi otically, organic acids are produced through the sucrose
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| nduci ngghR¢ sphbRticARd orfahlic BERY QR Fﬂﬂuééueufrmgmmbosmcﬂfse desthidlispl By Wigsse Thus
far, sucrose substitutes, for exanple, xylitol &iaganese Pat ent Application
Lai d- opemi¢ioorganions,1orgase acisiaghusceredyeed dawenghs| ntt af thensurfacel ob frsth aggl then
2000- SSSﬁg%in%paqization 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 following measures are
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, sucrose 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 atinit (Japanese Patent Application Laid-open No. 2000-281550) have been
devel oped as sweeteners having an activity to inhibit the induction of
dental caries, and their effectiveness in inhibiting the production of
organi.c acids and the plaque formation by dental caries causing bacteria
-has been reveal ed. Although sugar al cohols are effective only at high
concentrations, they are known to induce soft stools when ingested in a
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the invention: | . A conposition for accelerating the absorption of
magnesi uprodnce orgmic agider Furttehana disetdsaedor suggkstioni hascbeenamade acgirdingiatsose
anhydri de_as, an effect] .conmponent. 2. The conposition according to |
above,  wRFIESHiveRess opedbe B%ﬁaﬁlorb?ﬁﬂea@ﬁ cqris INGHEHAR PO Atml use. 3. The
conposition according to | above, which is a food or drink product for
human or ani mal use. The abovenenti oned second object can be achi eved by

t he fol | ®IBEHOSERMHOFIIHEINVENTION | nvention: 4. An oral conposition for
accel erating hone formation, characterized in that it _contains a
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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 above, 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
human or animal use.

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

for human or animal use.



one or nore of cal cium nmagnesi um phosphorus, isoflavone, vitamn K or
vitamn D. 6. The conposition according to 4 or 5 above, which is a
medi ci nal product for human or aninal use. 7. The conposition according to
4. or 5 above, which is a food or drink product for human or aninmal use. 6
-8. Use of a difructose anhydride as an oral conposition for accelerating
bone formation. The abovenentioned third object can be achi eved by the

followi ng thigd gr f the inventign: 9. An, oral ¢Q sition havi a
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10. A di gyrghiisn. Characterized in that it contains a difructose anhydride.
The abovenentioned fourth object can be achieved by the follow ng fourth
group of t heThaueneentiodet. thitd objepbeint beoashieyed byntheofollowingothind grewpeaiethe |
characterized in that it contains a difructose anhydride and/or nelibiose.
12. A netW889%r i nprovi ng bowel novenent conprising adninistering the
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achi eved by the followng fifth group of the invention: 13. conposition
f or i nhi Biftuctvge algydridducti on of dental caries, characterized in that it
contains a difructqgse anhydride as, an effective onent.. 14. The
conposi tion a(]:é'or dfrigusege; ‘%%E?\%?d E‘ﬁg?tdﬁfw?lﬁ%ﬂﬁﬁﬂ}%f%ﬁﬁmﬁdr. fir t her
contains one ghe GBS RnkANBNICR R DB|RE Efibd bRVl DyIhO YBIRARS HSIrHGrodh of
xylitol, maltitol, palatinit, mannitol, sorbitol, pal ati noSe, panose

ol i gosactieanvedtion: | actitol, erythritol, coupling sugars, and
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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 of

dental caries.



for human or animal use. 17. The conposition according to 13 or 14 above,
which is a food or drink product or feed for human or ani mal use. 18. Use
of a difructose anhydride as a conposition for inhibiting the induction of
dental- caries. 7 According to the first group of the invention, an effect
-of accelerating the absorption of M, Zn, or Cu can be obtai ned by using
DFA and thus the absorption of these mnerals into the body can be safely
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effect. According to the fourth group of the invention, stool properties
can be i o thedoddyg oan bdsafely laed getady acoebarateh of heal th associated with
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magnesi um absorption by DFA1Il in the jejunum ileum cecum and col on.
Fi gure 2 showsAttmedimgde ther third gnowpf ofzhe invahisar, ptdiamatib pff@FAan be safalytrhalized

] €] unum i.%eum Cdgc'il%]gt and colon. Figure 3 shows the accel eration of
copper aPYBPHASSIFISEA 111 in the jejunum ileum cecum and col on.
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after the admnis I on calcium| actate,
or 0.77 thaotheplktetietmioqodhedlthnassociatedtvith ddfecaticescan bdaystdbred. 1 weeks. Figure 5
shows change in thﬁ concentration before

. serum ost eocal ci nd after the
adni ni st rat i onAggoring o trl?epf%lv Fouar thex rvgniien, i cempasiion H@H&t gan greagly 25 g
of pl aceﬁﬁ’iibi{&&lteﬁic%scc%htﬁgrb%ﬁaed? times a day for 2 weeks.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the acceleration of magnesium absorption by DFA 1II 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 III in the jejunum,
ileum, cecum, and colon.

Figure 4 shows change in the serum osteocalcin concentration before and 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 III 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 III,
sorbitol, palatinose, xylitol, and sucrose were each added to the culture of dental caries

causative bacteria.



Figure 6 shows change with tinme in the pH of reaction solutions in which
DFA 111, sorbitol, palatinose, xylitol, and sucrose were each added to the
culture of dental caries causative bacteria. 8 Figure 7 shows change with
time in the pH of reaction mxtures in which DFA IIl or pal atinose al one,
-or both DFA Il and pal ati nose were each added to the culture of dental
caries causative bacteria. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON DFA
according to the present invention means a cyclic disaccharide i i.ch the
Teduci ng t er mi ATewE 7 st shapes sihferehe BHTeAcigR Hﬂ%&&urf‘érmtV@“ﬂyﬁF |OF
groups apafsfifoldtdléie, PUBILBIA 1 ghe billathose Wk &bl Addict GOMYARILRNG lohedgnown
to be found 1 n caranel, honey ang e like, it can be industrially

manuf act wared daysatiee beetediaag i nulin with an inulin hydrolyzing enzyne such
as inulinase (EC 3.2.1.7) and inulase (EC 2.4.1.93), or a mcroorgani sm

whi ch produces CFTase that cleaves 6-8 nol ecul es of fructose for

cyclizati RRSARE VENTT rain and Arthrobacter sp.
AHU 1753°s rTal n. ﬁ@ng@ére fi veéggrflegtlﬁves Wt di fferent nodes of

| i nkage bet we®FA wocdrding ttothe padsentuineentidnnmyary £ cgelid ddaddhdride irDwhidhl the DFA
11, DFA 1V, and DFA YV, respectively. Alt hou%h DFA according to the present
i nvent i ofcquemgrtgrmpigi gf fwo frugtesgrnotsonles bindygaghrgther) tor hydeoxyt groups gt the pllsg and
DFA 111 i raflk ' ' ' r 11S
that DF PPTopactng REFhE WRNK DHERR ddbeb il PR i |AWE L co ek BERA

st abi | i t yhealike, ithean| bekiadadtiiglty panufhétardibynfermdiringdsulEkith, anDhdlid hydralydinpFA
IV may be poor in stabili t%/ as a disaccharide and possibly deterjorate due
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wi t h el ispi Bs65-7 AtlaRy Bdd Mv@kdbackeR| spbIACHE 1788 G0Rint dheReaR RN UGV with
Mel i bi ose is one of natural sugars having an a-lgal actosyl |inkage, nanely a
e

di sacchadiffsentinedsis o ligkpgecbaiweemmv fuetossmolaculegohpy awccallad 2 A L(QES)IL,

| i nkage. t | i biese+ S..confi e e talned i oybeans and
r oot vegeq a Irigs Lﬁalﬁ% Ii\};eeglldsgg%]é}\l\nre%%w{%eely'f %ﬂtin-‘gu@h [%Oddge%?cqrﬁ% g‘l @T%B%Serﬁ
fl owers, ikdehiies feférs ik all of Hend MFA Bahd RFA W aépréfatabBxaedhed DFA HI i¥ehéred of

the industrial production conprises the steps of cooling nolasses produced
in preferably used in the present invention. The reason is that DF III is excellent in efficiency in

industrial production and in stability and the like after purification, whereas DFA I, DFA 11
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.

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 a-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.



t he process _of sugar extraction frombeats, isolating raffinose by = _

crystallization, fernenting wth baking yeast and utilizing fructose, a
conponent sugar of raffinose. Further, a nethod of the extraction and

i solation froma natural product such as honey can be used. 9 Naturally,
-DFA and nel i biose to be used in the present invention are not limted to

t hose produced by the nmethods descri bed above. A conposition of the present
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accel erati ng beaghérps dainpedition g aces@atimstha abaaptiet ofhhgtestuy) @irewireppdri on,
DFA or its processed product can be 'agpropri ately used as it is or

t oget her cgi the Bsadefogethsr witlo tlear smateriplsobaviegrgonaditvity fu cencalieraying omineral

ordinary _petheod. The pro rodu roadly .neans._a processed. f

or oduct” EBR si0€ P BRRESE il ublop b aAR 4TSS M BRGHRRRGTSF 360R LS
(food pr@d@gk&mhpywmhgunQQLOM/sense) to tablets or the like. Further, in
processing, a conventional nethod for processing food products can be
appl i ed wi t houAndpral cempesitipre detuaeselstating sbamie offerrhatian mapinrtherycongginl one gh
acid stability. f.co osition q{ the gres nt inm§nti3? i% ngt.ﬁqpahqylarly
limted P8 RSHBITh BPERSIMER, PLosPIGTHP 804000 e VTG A s ViEATRRSY At #sd

t he |i ke kapin éPRavR@n ak@viteRon aBdeoratidgBons fein@fiohnt 0 a heal th drink using
vari ous conponents generally used in nanufacturiﬁﬁ heal th drinks, such as

a sweet ener, sdhenaiedts adaed or denk typecepwesition, IAHAroruseproasssed prodinesi gaal
conposi t ibg na,’pp%orf)irfglte‘f)}c fu(saé: 'aél § °0P ?ong%ﬁlter iv\%tha((j) .ep itgctxfa E)reodduic{g 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 proéessing, 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,
granules, 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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various fornms. For exanple, it can be admnistered orally in a form of

tabl ets, capsules, granules, powder, syrup, and the |ike. These vari ous
formul ati ons can be fornmulated according to a conventional mnethod by
addi ng known auxiliaries generally used in the technological field of
-medi ci nal preparation, such as an excipient, binder, disintegrator, 10
lubricant, flavoring agent, dissolution agent, suspending agent, and
coating o a min ingredient. The anpunt to be used varj .
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char act esafelyi ebtined twidhoubtseriens sidel eéfgﬁs,béuozna&%nn@ﬁygmsi sllgygy hdisturbance of
di fficul t%/(nsﬁFurt her can._be

ai 111 oul ety G rniiste AP Mol BReaR e Rl Bl R Slac el huch s

liver disorder and rash, which are commonly seen with diuretic agents generally used.

When used for improving bowel movement, the bowel movement in a human can be
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
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
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because of its high heat stability and acid stability. Wen ingested,
characteristically, these disaccharides are partly utilized by intestinal
bacteria, in particular bifidobacteria, or hardly wutilized and noved into
the blood streamto be deconposed and netabolized in the liver. Now,
-osteocalcin is a matrix protein produced and rel eased by differentiated
osteobl asts, known to increase its concentration in blood with the
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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
diuretic agents by the reasons 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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have found that DFA having such a mneral absorptive function has a
diuretic effect. A conposition according to the present invention can
enhance a diuretic effect wthout generating |low mneral or high mneral
conditions which are conmon to existing diuretic agents by the reasons
-descri bed above. In the present invention, a DFA-containing conposition is
produced and orally or non-orally adm nistered to a human expecting to 12
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produce duirthsrmdBensilehtion by partickdart iatestizal bectedaissabsd soggestacto @ontaibstt i ve

bacterium the presence of sucrose . is _a key factor for. the induction of
dental caries. ynhijitpry Cfeﬂ?o‘iﬁ‘i‘falﬁﬁnﬁrlﬁgﬁbecex&&lﬁeq-s produced from

sucrose and |l o t [ th . face
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t hese causative_ bacteria from sucrose. Wien the bacteria were cultured in
a medi umdentat earias sausgd by Auelbd caUSAL YRgbackesivpb dhe presengs of susrqsedsa key fagtogfet on,
the acid ] . ea a I D : 1 il b .
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t hus 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 using DFA together with a small amount of sugar alcohol with which the effect
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 activity.

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
human 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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make a conposition having an excellent dental caries inhibiting activity. A
conposition according to the present invention contains DFA as an effective
conponent and can be used as an oral conposition and a conposition for a
medi ci nal product or food or drink product (including feed for aninmal
-use). Exanples of an oral conposition for human or animal use include a

t oot h powder, noist tooth-cleansing agent, toothpaste, fluid

t oot h-cl i t, liquid tooth-cl i n t, t.h h, )

out b CERGRHPR 1 Riadicing psodieh B Srodordak i, Balige Sravegeq ik

drink i 1 K o f : j d h
rink pr gy%% a, 'eﬁ't%% gﬁfrﬁpgglgg% gfi)drﬂr dfink r@m‘&{:‘t,afbe(? RIKHAL aﬂﬂkghﬁeﬁonaﬂﬁ, ?.lna

food or drink’pro tive, a confectionary, an are no

parti cul aelnypt partictiledy Hmiledaglong ak ey ad¢ i dnorally mpadtible fomgest i bl e form The
content of DFA is not particularly limted; however, expected féff(:t can
%XF%WE

general |y be a&h¢ epagnwiof PEAcnpnpagrulgrly limigedsgogwigvet:n o&ifqct gAn
Furt her, Sl kil of .4 h hRV 1 C e
i nds of QBB A T R e e SO B g e
cari es i pstipdsitivh ofsthelprasenk jviehtddn carpbdritiial oneal radierkinds ofmubsiahcds, that are

sorbitol, pal atinose, panose oligosaccharide, lactitol, erythritol, . .

coupl i ngkaqwyatoshays an apBvtmiorishibitidgeiaheasien indystionwach assuditelsmakitely palatinit,
conposit| . hesi . V. t onent s, 3 e
Gener al | JAAR SRR, bR AR AR R AR RER o AR AR, Sl A7, |
a range pealte-oligoR@ehdride. present invention, depending on dosage forns. For
exanpl e, an abrasive agent, wetting agent, thickening agent surfactant,

perfune, sweelhennusedgantan el conmgsiligantoesiden fthee gbovemantionesh CPBIPPRGS

" and : e Ty offect] . . Py
range. noromiSisaftbal B LA foixf WS 4 Gl RIRBRRALT pHERe HipbRly hERLT ©
abr asi vewaifiy ranpe hotde damdpe the Préxshidventiondependiny oh dssage forn@ um num

silicate, zircontumsilicate, anhydrous silicate, precipitating silica,
silica gel, chorcexampleaedahesive agentcweling peerphibigkening agentisuefpetantaperfums,

phosphat ety 4LRNARBER Soors SSAE WL AN RORBIR SR MO FRRER by

fl uor oap sium ¢ nat'e, nagnes

phosphat gffedtive Qotpotert® dart Bt ek bR Vithih Gandenssd| tt iathaga ltid bfiRct GEtthapreért €,
titan oxide, zeolite, and synthetic resin abrasives. Exanples of a wetting

agent i noivaniéonsugar al cohols such as sorbitol, maltitol,

Examples of an abrasive agent include aluminum oxide, aluminum hydroxide,
aluminum silicate, zirconium silicate, anhydrous silicate, precipitating silica, silica gel,
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.

Examples of a wetting agent include sugar alcohols such as sorbitol, maltitol,
xylitol, and lactitol, and polyalcohols such as glycerin, 1,3-butylene glycol, 1,2-pentanediol,
polyethylene glycol, polypropylene glycol, and dipropylene glycol.

Examples of a thickening agent include carboxyvinyl polymers, sodium
carboxymethyl cellulose, methyl cellulose, hydroxyethyl cellulose, caragenan, alkali metal
alginates such as sodium alginate, gums such as duran gum xanthan gum, guar gum,
tragacanth gum, karaya gum, bee gum, and arabia gum, polyvinyl alcohol, polyvinyl

pyrrolidone, silica gel, and aluminium silica gel.
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xylitol, and lactitol, and polyal cohols such as glycerin, 1,3-butylene
glycol, 1,2-pentanediol, polyethylene glycol, polypropylene glycol, and

di propyl ene glycol. Exanples of a thickening agent include carboxyvinyl

pol ymers, sodium carboxynethyl cellul ose, nethyl cellul ose, hydroxyethyl
-cel lul ose, caragenan, alkali netal alginates such as sodium al gi nate, guns
such as duran gum xant han gum guar gum tragacanth gum karaya gum bee

gum and ar abi u pol.yvi nyl. al coho pal yvi. nyl rrolidane, sid] gel,
and al umi ni um EAmples 9L 8 Ut itidsP SploblY RSy SRR shtfadFRs
sur f act anhiphofedic Qitaetapty faat ABMiSnic ANPBALE! iaad Swmbfe phaittiRrlyaatkyh ol farrk,C
surfactants, and nore particularly, alkyl sulfates, ~alkylbenzene

sul f onat edkylneersswifbnates suarpst fatty a¢id estersclaotose fasly tapidaasteds, duwey sarcpsinatey |
sarcosinate, . N-acyl glut te, a-ol ef] | f onat e, - .

2-al kyl - %ﬁ'éﬁflb(%&;‘l‘%ﬁ?hﬁf’f?@etsﬂ pgtey &aﬂﬂ@#&-ﬁﬁa@ﬁﬂwwm imidazolume
al kyl ol ) , Yelahy | qkan | , ;

pol yoxye%#ﬁeNﬁﬁgyggena%dﬁgglg? ga[rr&gﬁi 8{)1?%)%%&%?{%%%? ﬁe%%t%resl?ld esters,

pol ygl yceolyox§ehylgnahydiogennted castosait bt itafattyatidyesters, pob@iyeesn fatyt dcyd estérs,
esters, polyethyl ene glyco] fatty acid esfers, an ro ene l.ycol fatty
acid est épgbltaz%ﬁﬁc&e 1S, JaitY e estre) M&etﬁﬁﬁ%%woqﬁ&%%ﬁ ﬂ?rsoq%d,prgwé%nem nt

oil, ora Ek {&RR oi |, eucal yptus oil, Japanese mint oil, acacia oil,
'é?f'c, ogfttiyac )

funnel oi er alnond (Prunus amygdalus) oil, calanmus oil, canphor
oi |, cinnanmon &xamptass gerfiinte includeanmarthdle pbpmerinint raik espedrimimesil,oorhngesaihdal
wood oil, clove oil, herb oil, banana qil, appl.e_oi

I hyl salicyl ate,
carvone, lGReR 198 eugalyniesell. Lapanesgamint piln @fasia aﬂdf%ﬁbeﬂﬁg‘“ﬁéﬁf .?i’rzswm es

: _ et ‘) _ 3 el s
St evi oo AR PAR T IR RaRRRAD BT, dBnarh b RBRE o) ElEmol fedri B ong,

neohesperflodwer oillisagdhl oxywhallcoloee dilerhett ailf baanatdihuappld oil, gleytsy rsaki¢yzatel,
gl ycyrrhi zin nonogl ucosi de, _hernandul cin, trehal ose, aspartane, and
sorbit. ERERpS-aaclhpl, ferpenies suchpsdiyeenens.and ¢ampevngd pRIBIYC. pi gnent s such as

Blue No. 1 andrﬁxXﬁliqLﬁg\l’J\bfe\Q 'sw%etemn?g .egg}ilgchl?&g %fbch g'xgs %8‘(?)1@1[}}3 Laoe%ﬁfé?&?ﬁto?,f an

antiseptic age para- ox acida es enzoates,
al kyl di antevigidey |sgdviec ieReadly detaabioside,d paraanéethphie rintidetd aldehy dd xwsohtgeriayl a

PH contr (zilil'llyld?cg‘:]xy?:1 aelcr:gnel, ngclerlijl?astir?er,g?ﬂ]e{u%la?ig: dg?lyg}lfjr(r:hQZi?l,s gcllyg;rifhciziﬁcIngi(’)norglallclogide,
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.

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, calcium
hydrogen carbonate, ammonium carbonate, ammonium hydrogen carbonate, potassium
sodium carbonate, lithium carbonate, urea, amino acid oligomers, sodium chloride, inorganic
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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acid, phosphoric acid and acetic acid, and salts thereof, sodium carbonate,
sodi um hydrogen carbonate, potassium carbonate, potassium hydrogen
carbonat e, cal cium carbonate, cal cium hydrogen carbonate, anmonium

car bonat e, anmoni um hydrogen car bonate, potassium sodi um carbonate,
-['i1thium carbonate, urea, am no acid oligoners, sodiumchloride, inorganic
cal ci um such as cal ci um chl ori de, calciun1nitrate calciunlsulfate, cal ci um

LR EP LT el X RIS SSORR b P W
citrate, £abgi E%ﬂ)é}‘@@%ﬁyge&ﬁl iyt iﬁif‘cearcﬁggg@yfl 8 dREIALALRopHINT

cal ci um pahyt ate s of medi ci na ective conponeéent

al | ant oi spdinec appperothlosphyiht Elavorsidr opydxamid hagidy nmhaseg | lysozymb) amyﬂase
acids, glytyl retinoates, dextras chl orophyl |, sodi um copper,

chl or ophyAretease; Jytin FIEYmes. o FBeEawide Hsrautass, GosHeR AiAREARIRNE, agifly [2lpinum
prot ease, anh%{ﬁ%hfé enz&i{iﬁﬁlunﬁ”%f&éﬁﬂﬁ?@;oﬁ}! éﬁate?psdl ?o&%le@f%ﬁ@lpr%gabﬁfdld

al um num an 0i na um num-c roxy alla 0| nat e,

di hydr oc hptycesdphosphated iveadrosodlible igorgasic qmbqﬁmlmat &id weinpowsds| dlnbsdésnauchaas ¢
phosphoric _acid conpounds, fluorjdes such as sodiumf]|uoride, sodjum
nonof | uorsepines ghieride, §9@Hﬁba§0rfqﬂy'ampaesphﬁm NGRS fﬂlmﬁed@otaswm JHioride,

fluosili fI r r i de,
decanol a%ﬁ%@n}]aﬂ{f@f 'E@ }e&eqalh ocjfddéi\élgeni/l VlS{r)n ﬁg@ ydr o}%ﬂorl em%cfﬁeﬁdlo(&:&ggm d,
zi nc ci trdatee;olarmnamydhifmnde an@@pmaécdgylaﬁﬁmh@droﬂhbﬁu&exe@h a€idgkine aiite,

copper chl oride, pol yphosphates, . pyropho hat es, vitam ns such as vitam ns
A C E, ziidclierids ¢oppgitalbensaies ehlorhgwidi erate, w@aera@lﬂ@l@ec ipalyphpsphiatés, and

hi sti di n%y cﬁo?géa}#lq{eg N QAnhifl€ sy gﬁis' wlRhear g? T lRa ]?l éﬁ ‘E@gh&%’[e% mi a01ds

pot assi u sar cosi na yphen donpo as catec and

crude dr ygéeh asElheine, llY@lﬁ@ﬂidelﬂﬁn?dlﬁél@Bdﬁﬁl élildﬂ@d&obodlmtlﬁdarb(ﬁia{d aﬁﬂﬁn&ubﬁaaces
sugar al cohols, and natural extracts can %groprl ately m xed. Furt her,

the anpumotastiuahaiel sareosinatenpoluphengl cqmsmeda ag catgclmwoan@ ciude ghigs. An

compononts: desahnauneRisBl SRE s Mg Rite Hidd5e SuPHRIAES Aba AR D
or di nary nafidleractyVean bdgropsiatelyl RPELO Fufthér) khePAREWME tof e@l'_aﬁopfo bd nixed is

processed product can be %groprlately used as it is or together with
ot her f odeefprabliuktosl 04 by wsightonponent s” accor di ng

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
method.

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
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, 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 into a tableted

candy-like composition.

16



to an ordinary nethod. The processed product broadly nmeans 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
processi ng, a conventional nethod for processing food products can be
-applied wthout difficulty because of its high heat stability and high
acid stability. A conposition of the present invention is not particularly

limted t the f f . | es, te, liquid, i th
11 ke, For  examgPe e hiabierecesfigbe sepdh Grbomayidhd a f tREGETorg, 8iPous
conponentg ng@g{gagﬁm ‘éﬁfg‘ﬁa'téﬁ@%ﬁﬁaﬁ%‘é{?gﬁﬁa&gh%‘?}m AhdKA, (aBIdEdd 8fhd9-like

sweet ener, sour —agent, Into & tableted candy-1ike
conposi t icomposifiorrosan &x angnuéactiaed b Imeixagy mgredjents ineluydingdDEA aminsuger plcokolded
as a confectionery such as chewi ng gum candy, tableted candy, jelly and
gunmi  carfdih SR Bsiag éde%F’rS?&yE‘W‘l% VaHBRHBERE FTFINEE BiEh saMaiaee @ere@dwa

m xi ng | i i j : I 1 LLL N i a
nonar SRS Safktl BFob dndhif 06 SHeRkncfy SRRH: nffanfd el AR
gl ut i nouand seviokids yanpe added. hi ghl y sweet sweeteners such as | uohanguo
extract, aspartanme, and steyi.oside can be added. Wen used, as, a nedi ci nal
composi tion, t HYRensysed @g pyaediging eBmOsiign s sifestive eemponent, isradgyinisterdnig.

For examplfoud Forfr@NFOE QMR RLGh AL A LsYerj:cf' ofalfyOfn ?I)mii B! igrs, 8%)3&1% S

granul es, powder, syrup, and the |1ke. ese varrous formulations n be

f or mul at @eanusc @odideg $yeu anhviantlikendlhese tvadouso Yoratdativgs keunwbe afoxmbiliatdi es
generally used in the technological field of medicinal preparatiaon, such
as an ex@FyIrdiAg topi reByYentignal; metgd oy adding Jgopag puxilianes, gemerallyagsedt in the

as an ex , P fing o .
i mor odi et naRga SEH B At doiehpRIE BT koM S90R e e Blshyeeragr,

wei ght, mEsrivast, flabor@iageng tdidbiufion apéehtdsusgerddiigragdn udd oatige Agong | tb Y, mbine
amount of daily admi nistration for an adult per 1 kg body wei ght may be
0.01 ny tegradion. ke pupuntip baweerbyasics depending it syerptoms, ape, brlyrweigltomethgds or

tor oral ChdariRetyah bl i R Rupect il Al F SEUED ool . ™

net abol i agddhy per alk awéightSiBiay Ba.01NMg a6 9800 en@irdnirsvepb@adini@istieibgh 1S
a new finding obtai ned by the present invention. Further, DFA an

ef fect i v&-Homgdnd®00 ang foreinframusruias radministrationp pad Déntoi 2000t mgspretersbly 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.
Further, DFA, an effective component of the invention, has no problem in its safety.
Results of an acute toxicity test with DFA III 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
weight 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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Results of an acute toxicity test wwth DFA Ill carried out using mce for
10 days showed no death even with 1000 ng/ kg of oral adm nistration.
Exanpl e 1 Accel eration of nagnesi um absorption by DFA Il was confirned by
using an Ussing chanber as follows. In this experinent, 7 to 8 weeks old
-Sprague-Dawl ey male rats (with an average body weight of about 260 g) were
used. The rats were purchased at 6 weeks of age (Japan SLC) and fed on a
cconmer ci al so d feed CE- 2, Ja an CLEA), until the start of thg.

experi ment . 8% ofj e e¥periments R%%WFWe‘Hlecwfié’P%aRREF%leﬁlﬁﬂ With sgdium pento-

I nt raper iy Eﬁﬁtﬁﬁ%ﬁd’ (0 Lot Sl R SR B B Sh) 3R (A Br TRl rh Ol RSERAGH
(j ej unum and an arge I ntestines cecum an col on) "were

ext r act edolonjieverd Brtranedt shdwet the ahaathetizativne Gomtents efiedchodf tHeeintastimest wares

were renoved, the intestines were o ned and the serou and_t he
| ayer of '¥RBYRdn theripdestiesyyeze guenedq apd fthe éerav%%"@r%%ey@mﬁ? Hfﬁﬁling?ﬁhg

t he micoys, I t t

Ussi ng changgm?&n?ﬁ an e??kpcr?f&\/%zéigr g{#& S%bﬁgeiﬁ%?ﬁe é{gg%Pgﬁg?;ﬁﬂrageb@ fer
sol uti on stilrhuddsal tissaq wehickewhs trea lsddde oambrﬁUkmnig‘ elransbel (Witlo an &ffective arcaust

menbr ane si de were prepared. The buffer solution for nmucous menmbrane side
was basﬁe@lqw conprised of the foll ow ng ingredi ents The ion

concentration

0625 v and SPRmeE SiEE doblfh o BhomtbolnBRERNPHBIIA AR USthl B
100 MM weereup nepabiraxk §ide wehe ptepaied. Fhd blffer sclatfion fcﬁnnwdubenEmbmsxub IwdsO
mV) was prepared as,a_control. Buffer solution for nucous nenbrane side:

(30 mv Hbpsteally gomprised pf thedallowmerngredingiel s 1pa/easentatian Yoy measwiing thenv
MyC12 6HzQ0. %%MW&B%aMdjusted to 0.625 mM and buffer solutions with DFA III

concentrations of 0, 1, 10, and 100 mM were prepared for the test. A buffer solution without
DFA III (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
MgCl, 6H,0 0.625 mM
HEPES 30 mM
DFA III 0to 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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DFA 1110 to 100 mm The buffer solution for serous nmenbrane side was
basically conprised of the following ingredients and the ionic
concentration was adjusted to 1 nM upon neasuring the rate of

absorption. Buffer solution for serous nenbrane side: (30 mM HEPES buffer
solution, pH 7.4) Nad 125 mMKCl 14 nM L-Gutamine 6 nM MO 2 6H20 1 nm
18 HEPES 30 nM The whol e chanber system was heated to 37C and i ncubati on
was carri}?g%]ggt with 1 %% passi ng through the solutions of mucous

menbr ane st and serou rane side for 30 mnutes. After the

i ncubat i on WasTHzORRd18TcREMbeNE s Whi REu&S toSEIPOUdTRENAABE wak @it Sout with
recovered and the My concentfation in the solution was neasured using a

commer ci dl00% ©, péssigcheugk tiehweiutoak of muthes membraat sidefandiseronsimeatbsanesideon
fromthetjru ous nenbrane side to the serous nmenbrane side per mnute was
obt ai ned P’ig(?ﬁ“ﬂ%eﬁ' ncrease in the My concentration and shown as a val ue

per unit area @tfter_gt 18 inBhisRibh "Rhs tch%gfetqhd-,rnﬁe %%Sﬂlﬁbhnfﬁnge{&@s_ls_ ﬁmérﬁ)?ﬁﬁt &ide Bndieads

for each group. Results obtained are shown in Figure e My absorption
evi dent | ye¢averedameldthei Mp coacentmtiore ivs ¢heosolbtivn BRAnichsured nsiagta edmmarcidbianpl e

2 The rat f zinc, absorptjion was asured.in the_sa manner as  descr| bed
in Exanﬂﬁéa?‘P,PZ‘Eigéﬁmlﬁa[?&ﬁ& 51 saie %wbﬁ@ml%%% € TRESUH T OFIE Sidemy

MyC 2 hexafiydeale ﬁ?:ﬁ'xbtrﬁﬁ QB FE A %Asoﬂ?t?’ﬁl%daﬁf)ﬁisil{%d i@c?ea@e Qi 2fe MMgupoN
measuring the rate of Zn absorption in a buffer solution for nucous

menbr ane cehcntration tidisholvidd Z n&A04 pehayit aley df sliccinvastinal geadt. i Theaexpetfithetit was

solution for serous nenbrane side. Results obtained are shown in Figure 2.
The Zn aBsesafditheagy farsach §rorpcr eased with

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 ZnSO,
heptahydrate was used in a buffer solution for serous membrane side.

Results obtained are shown in Figure 2. The Zn absorption evidently increased with
an increase of the DFA III concentration.
Example 3:

The rate of zinc 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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an increase of the DFA 11l concentration. Exanple 3: The rate of zinc
absorption was neasured in the sane manner as described in Exanple 1,
except that 0.0125 nM CuCl2 di hydrate was used for 1 mM MgCl 2 hexahydrat e
and the ion concentration was adjusted to 0.0125 nM upon neasuring the rate
-of Cu absorption in a buffer solution for nmucous nenbrane side and that 1
nmv CuCl2 di hydrate was used in a buffer solution for serous nenbrane side.

Tnar eased wit Mo b gkt o) iadsceed S BRI SR Ang Y5 dpcium
Ef f ecti veness o08.79% gﬁgﬂﬂa&ga%aﬁ&ﬁmhétﬁ’t@) B WnfUdahy 651 Sedlk@ttudy henundidl t hy

adult nmales were a nistered wth and 0.77 g of calcium
| act at e serufn Gs'tecgakofn pcbracmbmo@c dl&suhmbtantétaef; sipwn imglSigaredhy Ak gvidentvet t o
study th cha ults,obtained are

| N SL e C| conce
Show 1 ndre GanEs 4t Ve SO TR e BRe RA SRS ARMERMeR e SR M e thenen
DFA was ‘?é%rl Bf sites@tkid, ORehRS! fom Hoﬂe FBntdtion) irch@sed ﬁl\é?é thah v@%e&ﬁﬁﬁtﬁ'aﬂbnean

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

adm ni st evasddmibisteqrele 5: Effectiveness of DFA on bone formation in human
was st udi_ed. rteen healthy adult males were administered with I g of DFA
111 and GX9&P gg cal ci um carbonate or 0.25 g of placebo (calcium

carbonate) 3 ifiBitydhelladt 15K of WRE Kitwhiion B Mitkadd WS Glkaage 1 serum

osteocal cin concentration. Results own In Figure 5. As
evident from Fberteemshdalthy adolt \wadesc ware zrdmadlstehai witheln g [oF D kv d1Tzohdi h2 S gesfed
t oget her

| ci um e |lev f o t.eocal cin, Jgndex . fo one
for mat | oﬁ\,IYICWHb CERORRIC o 025 Bl Ripreho (EalfiBim i iR men dndan, By & ks to
Exanpl e G4 hyEN 1ER Ma{ds Qs bttaidbd Bl ﬁ@%?ﬁ}* R8s,
Twenty-t hr egfﬂ%eg%%t% g%ﬁ?rﬂ%st%désﬁa%@%?ﬁtrét éls or? nor rrexelllFl dr et S P %lu
adm ni st éysesrident from&hg r&hlt@EAvﬁsldorﬁrmedrdmt aheaPDHAOwa@ advaﬁkﬁex’ed) t@ethéy withe
change in serum ost eocal ci
calcium, the level of osteocalcm an index for bone 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 1III 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 7.0 £2.0*
(Average + SD)
* p<0.1
Example 7
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concentration. Results obtained are shown in Table | below As evident from
the results in Table 1, it was confirned that the | evel of osteocalcin, an
i ndex for bone formation, was increased by the ingestion of DFA. Table 1
After ingestion Before ingestion Serum osteocal cin concentration (ng/m)
5.7 1.57.0 2.0 (Average SD) * P<O | Exanple 7 20 [Diuretic test
using DFA Il11] DFA IlIl was nmade into granules to nake a granul ar food
product. nce granul was possi bl e wthout excipient, the DFA content
\a/as 100%[8§1‘r§tl?1 aﬁgggg]v\ere given with 1 g/day of this granular food
product toget rI§’l‘~‘AVMIt\b‘asVYﬁEl&‘er inf® El%ﬁﬁléE ey Flake faQPrarkul Bl d 'p?ocfut!? Slﬁder%hmﬂﬁidrpd
of the test. Then, after a week of the washout period, the sane heal t hy
subj ect s wasepassihleverthavittexcipigpt,dhy DFA sogtent wag&@096r Sixi hdalthpnedes were glven

ti .I f k econd riod of the test rin test
SO odat il Y gy of tiF Eripur fRRd avotbioeaer Wil At saReCE B I HRCRkR
| evel of fﬁgte;;e@ﬂoa%f@ﬁwtestakhag afiBfa SREE o ARUMshOt pltigll, BB JarlE THELRY, Wj&ts

The whol e volunme of urine excreted during the test peri orﬂs was recovered
and the wedregevenasthre gslay ed sugar tagether with Watet gonsewitiagly for 1 meek i thesetand
conpare the é est periods. Results are shown in Table 2. Table 2
Resul ts &P \A?thFcS?tdl uretic effect of DFA Volune of urea (average per day)

First test perpataarondt p&iids P dufbeSURicd Ghad 4ROt dRABnHenBdEng il har0 M
C3010 i 1850 n

level of exercise and taking the same amount of diet and drinking water, The whole volume
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
B 2850 ml 1250 ml
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 given. 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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D2050 m 1520 m  E2600 m 1620 M F2950 m 1760 m__As shown above, in al

i ndi vi dual subjects, the average of the daily urine volume in the first
test period when the conposition of the invention was given was evidently
greater than that in the second test period when sugar was given. Further,
‘results of biochem cal blood tests which were sinultaneously carried out
showed that values for the liver function test, renal function test, blood

pressure, bl oo cel | unts, total Chol (chol esterol and 21 TG
(triglycel® 4&ig xpau@e)va%&) averq thessame in he ﬁet fest gariqdeand t %ﬁ?%ad 4 p?rﬁ%i Qe ond

test peri r findings were reported. Exanple 8:
Ef fecti Ve@}gegﬁalg%@%{%‘fgﬁhn@%ﬁéré? O\i;‘gds studied. Fifty adults who were
heal t hy Exangpl@8e of their poor stool frequency and tendency of

constipation were given with 3 g.of DFAIIIl, 3 g of nelibiose or 3 g of
pl acebo (st ar dHYecHNeness 8“6‘%@"4‘&9?1 ip hemag wep SUHEd. def ecation condition was

Recul ts ar o snan Rl befendfy b RPor BbighShraaD AR Bri LREy of

observed djastipadiog vetd given wxmehgwaﬁA 1M, 3rg dfaelfinbde @tlogbf ﬁl@éeﬂw (statchPbnézol i d
stool Constipation 3 %nOf DFA 110739300 3 g of nelibi 0se0840200 3 of
pl acebo0GodyAer fag monthy Theadefecntien condifian wag jeeerdad and stoplpropgrties ww on

bei ng awaliacLaRS! LS SRS RER, REARTRSMALRS aabhar 1 ngestion. | Tabl e

Feeling o Ion 1 Vén htly worse No change
Slightly better Mich better 3 gof DFAIIl 00O 27 23

Table 3

Stool properties

Change observed No change

Group given with: Diarrhea Soft stool Normal stool Solid stool Constipation

3 gof DFAIIL 0 7 39 3 0 0
3 g of melibiose 0 8 40 2 0 0
3 g of placebo 0 0 0 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

3 gof DFAIII 0 0 0 27 23
3 g of melibiose 0 0 0 28 22
3 g of placebo 1 2 45 2 0
Example 9
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3 gof nmelibiose 0 0 0 28 22 3 g of placebo 1 2 45 2 O Exanple 9 22 [Effect

of DFA in inhibiting acid production by Streptococcus nutans] Dental caries
causative bacteria (Streptococcus nutans) MI 8148 and 6715 strains

provi ded by a mcrobial |ineage storage | aboratory of The Institute of
Physi cal Chem cal Research (Riken) were cultured on a brain heart infusion
broth medi um overnight and then «cells were collected by centrifugation.

Th [ hed §w ifh h t buf f d (5 hysi ol ogi cal
<ati ne. saRdErah A o heatid eintuBeR I aiPrarotare Tl ool | me” 2ol ut Lon.
Ten mITiliterseachned ¢ ?&?ﬁ%’%ﬂa nﬁ?%?}otc%ous RAakahs) NATER148Ydnd €115 fshs

sucrose solutions were a this concentrated cell suspension.
| nredi at @rgyidedeby tai mivrobisl lingage i statageitabatat@y @fahite {dsetute lofiPhgsivalt Ghamicad i n

pH of each re cti%n m xt ur s nmeasured. . .aresult, . it was.sho t hat
sucrose é‘ﬁ‘%?éﬁl (B FW?récFuﬁH@ 1 fuotan SF%}“ en progh medium oyernighl and theny o
acid sim I 1 , i a td t VE&:tRO.

caries (‘fgﬁi i‘%éé gg?iw\}ﬁ ?/’gl K t ?gtiﬁ%ét%. 6%%%”%%%92‘?%}1?%'[%3%@ sa.l q’ﬁ?é u%“g 6
shows r eduffeedds mM pipdiologies salbmesolutivnt (pHt 7.eantiahersquspered/in the48me Exlarpl e
10 [Effect, of ang..sugar alc i.n inhibiting acid produciion b

St r[ept océehlagnﬁ&?%r@} lfiggneagh ¢ B%é@%ﬁ'gﬁor}%t aeaalewom §¥d1.lte + Bk Siciase

nmut ans) i i } 01 o ge
abor at oy AP e B 2l 3 iy ol HAEEocHRplsE Thiflodia I MR

cul t ur ed canied dut ai 37°QemdtthéemEhaape withrtivhdinngd iofl Brchvreadtiophhixaurd viak eeaswred.| s

were collected by centrjfugation. The cells were washed twice with a
phosphat é\s #Eesudly dlgwas shewn ihas sustosg iexidentdy lowred dhe, pHowith gimez oy R Hlhen

suspended. i i {:0m. 3L LpLd f %...:

i at 1 b sbd fnRAEa SRR UGN sobty) Bd plisdd Bl RafRER M odhyat faries, |
added wercgusitiglectivity. Strain MIT 67Tl5sshoord astrhilat sulte Figuse 6 whoss @esults of the pH

| medi ately, reaction was carried out at 37C and then change with tine in

pH of eadnfaswgment With medor grappMIdiddur ed. As a result, it was shown that

acid was é;(rag%%ciqp with 1% palatinose while alnbst no acid was produced in
solutions added with 1% DFA Il and 1% palatinose plus 1% DFA IIIl. Strain

MI 6715 4Bffestdf HRA bl sugasalbétl ifbinbibitng/acsdproduétRmitby Streptococcus mutans]

Dental caries causative bacteria (Streptococcus mutans) MT 8148 and 6715 strains
provided by a microbial lineage 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 ml of this concentrated cell suspension.
Immediately, reaction was 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 acid was produced with 1%
palatinose while almost no acid was produced in solutions added with 1% DFA III and 1%
palatinose plus 1% DFA III. Strain MT 6715 showed similar results. Figure 7 shows test
results with strain MT 8148.
Example 11

Examples for preparing compositions are shown as follows:

(1) Tooth paste
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results with strain MI 8148. Exanple 11 Exanples for preparing conpositions
are shown as follows: (1) Tooth paste 23 Cal ci um car bonat e30. 00% by nass
G ycerin30. 00 Anhydrous silicic acidl0.00 DFA 1112.00 Sodi um car boxynet hyl
cellul osel. 00 Sodium | auryl sulfatel.00 Perfune0.01 Purified waterBal ance
Total [Method of preparation] Tooth paste was prepared according to an
ordinary nethod. (2) Muth wash 100. 00% by nmass based on the abovenenti oned
conposi tion Sqgrbi.tol 3Q. 00% by nass Et hanol 8.00 |110.10 Sucrose fatty
acid ester1.0 a%d}“i“f n§&t er Bal ance Tot al fg&%ggws%&ss [ Met hod of
preparation] I@g&égin\/vash was prepared conposifpigyr according to an ordinary
nmet hod. (3) Tabl et candy based on the abovenenti oned DFA |120.00% by mass

Anhydrous silicic acid 10.00
DFA III 2.00
Sodium carboxymethyl cellulose 1.00
Sodium laury! sulfate 1.00
Perfume 0.01
Purified water Balance

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 III 0.10
Sucrose fatty acid ester 1.00
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 I 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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Xylitol 5.00 Pal ati nose5.00 Erythritol 5.00 Lactose60.00 dycerin fatty acid

ester0.20 Purified waterBal ance Total 100.00% by nass [ Method of
preparation] According to an ordinary nethod. 24 (4) Chew ng gum Gum
base20: 00% by mass Xylitol 40. 00 Pal ati nose20.00 Erythritol 9.00 DFA I1110. 00
-Sof teni ng agent 1. 00 Total 100.00% by nmass [ Met hod of preparation] According
to an ordinary nethod. Reference to biological nmaterial deposited
‘Arthrobacter sp. AHU 1753 strain has been deposited at the foll ow ng

i nst it ut é4) ShVIPEEBMat i onal Pat ent Or gani sm Dep05| tary, National Institute
of Advanced | bhdcdl  Science and Technol ogy WTEE%QMES 1-1, Higashi,
Tsukuba- shi, Ibaraki-ken, Japan Depository nunber BP—8296 Depository
dat e: Februar Xylifel 2003 Possi bl e industrial 408 i cation As nentioned above,
a conposition of the present invention is suitable for use in accelerating
t he absor pti odatingégnesi um zinc or copper, 200 el er at i ng bone formation,

accel erating qirgt%ﬁldlc action, inproving bowejggoverent and inhibiting
dental caries

DFA III 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:
The 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
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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WHAT IS CLAIMED IS: 1. A conposition for accelerating the absorption of
magnesi um zinc or copper, which conprises a difructose anhydride as an

ef fective conponent. 2. The conposition according to claim1, which is a
medi ci nal product for human or aninmal use. 3. The conposition according to
-claim 1, which is a food or drink product for human or animal use. 4. An
oral conposition for accelerating bone formati on, which conprises a
difruct o&ﬁﬁg&ﬁmg ef fective conponent. 5. The conposition

accordin } Y 2ch further conprises one or nore of calcium
magnesi um phosphorus, isoflavone, vitamn Kor vitamn D. 6. The
conposition according to claim4 or 5 which is a nedicinal product for
human or ani ndl. useA cFmpdditore forprsdletating decabsaiptign tod ntdgaesium, zinc B copperh i s
a food or drink product. for hunmpn or anijma| use. 8. Use of a difructose
anhydridé”l}i%h%fﬁnﬁﬁs&?aé&fW@P@%ﬂG@ﬁE@éﬁW&t@ﬂﬁ’oﬁgﬁe formation. 9. An
oral conpositiyon hayj.n k- et telaith i C RuRGITRY IS Q. dj f

anhydri de. 10.2(')A d?%frgeg(?@?&g@r g%c?é(ﬂlégg %%/lmg(%’n%;}flim ng aaﬁgglglrrﬁlz (E)(SS’cfthcP?@r
anhydr i dédwmhh.or Anieeabpssi tion for i nproving bowel novenent, which conprises
a difructose _anhydride and/or nelibiose. 12. A nethod fgr i nprovi ng l%owel
movenent, whi Gn conkpiei EYPosionAcerdmenty dam 1owhishds i ford Q& dsininrgducs 14 ai m
11. 13. e or inhibiting the induction of dental caries, which
conpri se@ugﬁgg??}rn%a?gggé anhydride as an effective conponent. 14. The
conposi tion acicor diAwg oral edmapositiod, fovhacehlefating hisynec fompatisigSwhith amprnisee a
conponents selected fromthe group consisting of xylitol, maltitol,

pal at i ni tdifrpaiessianBydridecas 9 chieetbie CogyoReitnose, panose ol i gosacchari des,

lactitol, erytfiritaoy,, c%%lsfti%g a%U&a{nﬁ’toacri'Qm 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 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.

9. 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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i somal t 0- ol i gosaccharides. 15. The conposition according to claim13 or 14,
which is an oral conposition for human or animal use. 16. The conposition
according to claim13 or 14, which is a nedicinal product for hunman or
ani mal "use. 17. The conposition according to claim 13 or 14, which is a
-food or drink product or feed for human or aninmal use. 18. Use of a
di fructose anhydride as a conposition for inhibiting the induction of
dental caries, 27 . . . . .
: sorbei\tol, palatinose, panose oligosaccharides, lactitol, erythritol, coupling sugars, and
isomalto-oligosaccharides.
15.  The composition according to claim 13 or 14, which is an oral composition for
human or animal use.
16.  The composition according to claim 13 or 14, which is 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.
18.  Use of a difructose anhydride as a composition for inhibiting the induction of

dental caries.
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