KOD 167Z. 000GEN PATENT Specification D FRUCTOSE ANHYDRI DE- CONTAI NI NG
+COMPOSI TI ON AND USE THERECOF 5 Field of the Invention The present invention
relrates to a difructose anhydride (DFA) -containing conposition and the
use thereof. More particularly, the present invention relates to the use of
DFA- contai ning conposition in accel erating the absorption of magnesium

zi nc or Kopderz.00aGeEwl erati ng bone formati on, accel erating di uretpiAdTESTI on,
i mprovi ng bowel novenent, and 10 inhibiting dental caries. Description of
the Rel ated Art Despite the inprovepiastiGaHor etary habit, in particul ar
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of 185 agldblt@EalkhfbcdfRgNesi um zinc or copper absorption. In view of these
t echnol ogi cal circunstances, the present inventors have newy turned their
attention to the fact that it is considerably difficult to take necessary

anount s of . nesi u i,nc_and copper by having an ordinary Japanese di et
and it i@es%rﬁq?og@%}eg}lﬁédéﬁmt to take themin particular for infants, the
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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

20 anhydride I (occasionally referred to as DFA 111 hereinaftef) has been developed, which has
made its stable supply possible. Then it bas 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

25 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

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




effectively utilized in the body w thout increasing the anounts of these
conponents or changing the diet conponents. 5 On the other hand, cal cium
taken in the daily diet is a major conponent of bone calciumand at the
same time a kind of electrolytic ions that are essential for physiol ogy and
met abolismin blood or the like. Generally, the Japanese are considered to

be a cal gjx e ; T ' ' . ' - f

Tapancoe RISl BROBLE oot Y1 naBhEII AROM ESTROL in 86 i the
cal ci um bodslseerfhahdesl; brebther toirds, wakeimokigyda which sndgaeduing zhraldycdppéeare
suf fici eaﬁg ajrount . of .cal %:qum fromfarmpraoducts in Japan because of the
climate GHEHVEDY Blizsd ingths hddvemithenisivsreasiag khe gmsuntsa pE ithase foogrnosets .or

Cal ci um g ; nf?]Rf. ely taken unless neals are carefully planned
si nce cal@@%%{gidg@%%ﬁﬁl net f’i‘tlts'n limted kinds of food as shown in "Tabl e of

Food Xonponent O theJaharhahd Thecian @keinn tHeadetlyi dictvidrd Sdfor @@Hpohéf Sofl Bbnkhe
wor | d dep%nds on 15 the intake of dairy products. For exanplée, in Finland
wher e t heAFIHEIE 8 thesame time gdivad of ¢lactralytghions Hat argt essesttiah i phesiplogy bode

fracture,j : ecause of high calciumintake. On the
contrar y{ne?arl?gjapanﬁl\%&;r&e&?#ggi nt ake of dairy products is relatively |ow,

cal ci um i nt ake Gensralty,efit Uapdn¥sd £@icombil&Bd keBe hictlchiin Aehtigh: pape. aheRRANS
fracture. Calciumdeficiency is considered to be closely related to | ow

bone dendl¢iymgaguirarent iy aplaparass és wid toshadivot 660 mgahdwpesrj thdentreiht avcsgase.

For a 0; 0SiS. 1S.a.Serious . .S t of ] of. bones which is
seenﬂ(mp&d@muﬁe&?a%ggg irrlrsi)z)f? r%?ﬁ ﬁnsetv chnbclﬁolﬁdg %Ewg@pfurgggn@ﬂg&&%ﬁtmum ?

or der t acapsiemerfdm Girnt pRANCS 46 Dafbn IREAIRE D HRALIIAAE vt 88 AW icH Bhuses
deficiency, such as osteoporosis, a nethod of adm nistering calclium
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20 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
25  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.




density and osteoporosis caused by calciumdeficiency. It is considered to
be necessary to 5 inprove the calciumingestion not only by increasing the
anount of calciumintake in daily diet but also by taking a food product
or medi cinal conposition which is effective in enhancing cal cium
absorption to increase the amount of cal cium uptake. As described above, it
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with difficulty in breathing. Further, synptons such as dropsical swelling
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di ur et i ggcel@Bting BsHeasshatipnspari ng diuretics.” "Loop diuretics" represented
by furosem de increase the urine volunme by inhibiting the resorption of
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expected to inhibit "hypokal em a."™ I'n particular, spironolactone Has 24
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 water is
20 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
25  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"




5 function to inhibit the activity of an antidiuretic hornone al dosterone
and is used for treating edenma due to secondary al dosteroni sm associ at ed
wi t-h cirrhosis, nephrosis and cardiac insufficiency although its diuretic
effect is not strong. However, "electrolyte inbalance" is indicated as a
side effect which is commonly found in diuretic agents. Hypokalema is a
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20 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

25 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

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




5 that is one of such nonutilizable oligosaccharides, Further, dental
caries is said to be a bacterial infection caused by bacteria called

aci d- produci ng bacteria that have a caries-inducing activity. A mechanism
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Accordingly, in order to prevent the devel opment of dental caries, the
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Preventing. L.k roduction of organic acids by caries.induci acteria; and
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dental caries causing bacteria has been reveal ed. Although sugar al cof
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the as well as dental caries. Dental caries is developed by the mechanism described above.
20 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

25 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

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




5 production of organic acids by dental caries inducing bacteriais
inhibited. On the other hand, DFA is known to enhance cal ci um absorption at
a l.ow concentration (Japanese Patent Application Laid-open, No. 11-43438).
However, it. has not been found whether it can.be utilized by dental caries
i nduci ng bacteria in the nouth to produce organic acids. Further, no
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6 S. Use of a difructose anhydride as an oral conposition for accelerating
bone formation. The abovenentioned third object can be achieved by the
f ol | owi AYSCRGSIIIYE 6T E INWENTIOMeNt i on: 9. An oral conposition having a
diuretic eff eﬁ}e’ ab%r\}gl{lgt%o%%(ii %S& c,iwb?ectt Qg{% b!a tacl?lg\r/]édati)yna'leafollowing first group of the
invention: | '
15 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
20 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.
25 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

30  for human or animal use.




di fructose anhydride. 10. A diuretic, characterized in that it contains a
di fruct ose anhydri de. The abovenentioned fourth object can be achi eved by
the following fourth group of the invention: 11. A conposition for
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conposition according to 13 or above,

18. Use o fuct ose a ion

contadhsct difinctofe ardwdtidd arelisr iedibidse.

€ as a conposi

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 componenfs 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.  Usec of a difructose anhydride as a composition for inhibiting the induction of

dental caries.
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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 and greatly

accel erated. According to the second group of the invention, bone formation
can be greatly 5 accelerated. According to the third group of the

invention, a QicHs@ideCoghd fﬁ%{tj Igf(ﬁﬁ}g(?ghé ﬂicv?htty%nr 8RlekEa%Lf a%élmﬂﬁ% ﬂ{yab%rg on

effect. According to the up o @ invention, Stoof propertres
can be i rpMg e, oo Cut dratbet dlaideat by usingtiid and thsaht Abaspisn of Sdsenmiderals
def ecation aegwﬁg restored. 10 Accordi n% to the fifth group of the

i nvent i oHt© §&3 bs spfelypnd greatnacpelesdted, i nhibit dental caries can be

R e T

col ot Faguleeat®l.shows the accel erati on of zinc absorption by DFA IIIl in the
jejunum ileum cecum .and colon. Figure 3 shows the accel eration of

copper absor pt £65PTéyeE teeihe) third grouprd thenyariian, adivsetig effest oan basadels stabimed 20

Fi gure %ﬁh&g’%n ANQer.,N the serum osteocal cin concentration before and
after the a m%?straﬂ:bn of 3 gof DFAIII and 0.77 g of calcium]lactate,

or 0.77 g of pharetiag (e lecfourth ghagt @Ry indvehtidre Stodl ﬁﬁ%)eftféé cdn WEKSrovEd Gdire S
shows chq%nge in the serum osteocal cin concentration before and after the
admi ni stihat e detsrioratign gf heatth apgaciatgsowith defeeption cembe rastaredir bonate, or 0.25 g

f pf b 25 .Cl rdgn i nes _a.day for 2.weeks.,Figure
R e T A R g
sor bi t ol inhibéd dehiahos:s cly bé pRIvidednd sucrose were each added to the culture

of dental caries causative bacteria. 8 Figure 7 shows change with tine in
the pH of reaction mxtures in which DFA 11l or palatinose alone, or both

DFA |11 V@ﬁéﬁ@ﬁﬁﬁﬂ%ﬂ%ﬁﬁﬁﬁkﬁﬁﬁ%o the culture of dental caries

causat i era.
Figure 1 shows the acceleration of magnesium absorption by DFA III in the jejunum,

15 ileum, cecum, and colon.

Figure 2 shows the acceleration of zinc absorption by DFA 1II 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.

20 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

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

Figure 6 shows change with time in the pH of reaction solutions in which DFA I,
sorbitol, palatinose, xylitol, and sucrose were each added to the culture of dental caries

causative bacteria.




5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON DFA according to the present

i nvention neans a cyclic disaccharide in which the reducing termni of two
fruct ose nol ecul es bind each other to hydroxyl groups at the other
nonreducing termni. VWile DFA is conventionally known to be found in
caranel, honey and the like, it can be industrially manufactured by
fermenting 'm{“igi&e"ﬂ §h@w%'&hh1%}é'dri'ﬂ1ﬁﬂl@riﬂltﬁézﬁmgfﬂegctﬁﬂlztﬁ%lré é’ﬁf'v\xﬁéh'ﬁliﬁ mase
(EC 3.2.1.7) and inulase (EC 2.4.1.93), or a mcroorgani smwhich produces
CFTase tiwdatinobealpes, é- BothdDes Ullemdopaldtinest vee: éah alded ita dlid oulturs wi heasl

Art hrobacter sp. 65-.7 strain and Arthrobacter sp. AHU 1753 strain. There
are fi vecaﬂgwwgtfv Cl¥®2n different nodes of |inkage between two fructose

nol ecul es; they are called DFA I, DFAII, DFAIlIIl, DFA 1V, and DFA V,
respectively. Although DFA according to the present 15 invention refers to
all of tHissl MIFAEIHOR &iRIOFING VT #Hiy BREENDBIGNused and DFA |11 is nore

preferably us@%i in the present inventiqn. The reasqgn js that DF IIl is
excel | ent i n [XF4icreriae fonthe; prasest invention geasas aotychindlisagcharidpiiniwhichdbe t he
i ke aft pfieat ] P d r.in
St abi |1 05 Sl e Bl o MRFLE ARtk pin sl bng PR i) oS PRy
absor pt ironredncide ftérepinis SéneDBAds ganentidrellp kabivans be fourdng lchiaghel, ongy asd | cal

use. 20 O couyrse, DFA of the present inyention is not limted by )

pr oduct tiliKpahgasbe wdugtFialis magpeRred-by {ermentingraubin Avithean inalin hodrlyzing wi t h
nmel iffi o ti i i m.ni stered. .Ml ibiose
el 10, SRR ELLe (80145195 Bh0E 60 REAANTLY kB L

di saccharédbecs OFiecthatgddaes 6Bemalaculgd oiCRERoRITEr HRNBAIRRY sidh AU Frbdadr
| i nkage. In nature, 25 nelibiose is confirmed to be contained in soybeans

and r ootPvEget-dpitaen and 4rdrabasieriivo ol 198 fsimdlhiere msnBye demyativies veth

fl owers, ;. &hi 1 |- | A.tvpical exa a t hod of
the | ndbif AL drinkGhe Beith WE Akl plboVB By TR Ja denBRullucea
in theDH/OJHS DA BUgald OHA aCt ieepectively) Retbieh ITSIA aldep@ingatd ItRO SRRt
crystallization, fermenting wth baking yeast and utilizing fructose, a
conponedtvestignrelers to gl of thesn Dy [ pad DEA ﬁéﬂﬁdﬁeﬁfa’l’l){%@seﬂh@d &3dtA 8L is moreand

R e N TS N TeTe T T NN p——
li mi t edirdastriab peortupti@dueeth xbilityeaniBhboids afies pii et oRDAMGcaADFANP A on of
the present invention can be used as a conposition for a nedicinal product
and a f a&H LA dVi meypreottoet i siabilitdiang diseathanide and pabsibiy ejeterratnpluestoof a
medi ¢i nglisture absorption or deliquescence and generate problems in handling for practical use.
20 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 «-galactosyl linkage, namely a
disaccharide in which galactose and glucose are combined in an o (1-6) linkage. In nature,
25 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

30 the extraction and isolation from a natural product such as honey can be used.




5 product and a food or drink product for human or ani mal use include
formul ated powder m |k, parenteral nutrients, health food and drink
products, and additives for feed and are not particularly limted as |ong
as they are ultimately in an orally adm nistrable form The DFA content is
not particularly limted but it is generally 0.1 to 99% by wei ght of the

conposi tion. Rthialy, DBAGRHRASIHibRMo (R MuseE GEthe iRédeRTink BRI ALFO 1Bt life@%o
magnesi um zinc or per 10 can be used together with other nmaterials

cop :
havi ng dhosgarpduced by die metbedsedasetibag aborer al  absorption, such as maltitol,
| act ose, fructpqligosaccharides, casei.n phosphopeptide (CPP),. and, brewery
yeast cell wal po%ﬁos&ug} Otgthﬁﬂﬁegfﬁftil YEHPSP C%E%P%eﬁﬁiaﬁé’nﬁ’ ﬁ]éw%’(g?rr?a]flf:‘é)‘ﬁl y

further momicahil #RRAIYr driR Rodfct GALIGHIAT fe PP SSAM ) NOSRRAELSE 2 hnS@LIAY ONe,

vitamin K and vitamin D that are 15 known to have an activity for
accePer arodigt Bothe food rantdriovk. prodierfou dwthanwor aanfroalduser individe Kotnygated powder

o ort JyThiner it pufiined NPGR R Rl on S eisn 200 ARBHER b L RE o an
or di nar ypafRuDEE. linth&l £ BRE 8 BibyREO ISty 9adh BrdIRA iR BEAE g&%ﬁdTﬂ@ A

product containing said food pfoduct, ranhging from obvious food products
(f ood preoutgut is nphpazGeutlandy amkted butsie ivgehetatly 0dbto 986 by wetphit bf the compoditien., in
processi ng, a.co ventionaL.ne%god for . processing fqQod products can be
applied wt hoEP“B?rf f icerppsstg for feeelerpting herRbgerPHen of Maghesiym,Zingefcamrgh

aci gpst aby Iget il f LRr [Ny ent.i j :cularly
T od T U5t Res SHRTRPSUL T nllbfat S56HE L UEREER S BLdaF
the |i kebsmptigarudeas hdtitek dagibe, frukwohigbatadridas, caseih ghbighogeptide (CHMY
various ¢ onents generg]ly used in manufacturing 25 health drinks, such
as a sm@’é‘?g‘%&fﬁfy%%trceﬂdﬁ', and vitanin conpounds. Wien used as a medi ci nal

composi tion, Wi §aftbRpbdiNsn 9&'9&@%%& S?cﬂ{é.”fo%atﬁ&{ fith fr A LR & O
For exanple, it can be adm nistere or§| y ina or mof tapl é S, capsul es,
gr anul emorpeftelcjus,ymapgnesama phaphirks. isdiesacy aitirgins Kf sidnitahinoDsthaaarde

f orpul at ed ccording.to conventional nethod by addi ng known auxiliaries
genét al FYPUSEYAYE AR tl@@’%éé?ﬁ’? rgyiechanedp@aioss nedi ci nal preparation, such

as an exci pi effpenlisBgigs L3 r ryeant . i ent
di ssol ution ager?%.l , Ss us pgr%{)ﬁgpgggl%?}?p% acr?ﬁpggg%shg%glggernltt% b{%\é&%e@glm ¢t cdn
i ngr edi bntapprbpdataiyoustd &0itbis ois aggethar iviish deee oo Preducsy 0P FaUM coBéhentody
wei ght, net hod of ag‘,gi ni stration and drug form_ however, when used for
accel er 3PHYNE 2 a8 5EggE; Bthed. The processed product broadly means a processed food

product containing said food product, ranging from obvious food products (food products in
20 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 particutarly 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
25 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

30 technological field of medicinal preparation, such as an excipient, binder, disintegrator,
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5 magnesi um zinc, or copper or accelerating bone formation, the anount of
daily admnistration for an adult per | kg body weight may usually be 0.01
ing to 1000 ng for intravenous adm nistration, 0.01 ng to 1000 ng for

i ntranmuscul ar adm nistration, and 0.5 ng to 2000 ng, preferably I ng: to
1000 ng, for oral admnistration. Wien used as a diuretic agent, the anount
is | to hridaeflavhd e 4 Wi I

than | g and's’ynpt oﬁr:l% dsgglgha%g&ﬁstgﬁaegﬁ%%gsagtﬁggiﬁg‘gﬁhbgn& g%é%%ﬁ%tf ?{/agg&;@rved
with theingradiemt. of nore than 10 g. However, since the softening stool can

be affected by.jndividuyal's physical constitution, daily diet and the |ike,
i ngestion in the TRNGHA L%Pseﬁo‘%‘/ﬁé‘ei &%ngﬁg@mng@&m%ég%@ﬁiwegzglymp@pwf

pr ohi bi t @ninAR9HEAUSIAT drub SFoRGC t [ e ease t by
nmoni t ori ng Iinndi \}i dual ' sm%ofr? I f?%ﬁ’.%{r%&h ‘gt}%}l gg{sdg?&D&%re}?g@ﬁ%Sa%oaﬁ%%tW§?

pr oblem wagresiunt, izkica afepmugar dcoddrafingdbesie abfmittuns tediatoahi cofefdhagt
can be s telﬁ obtai ned W thout serious, side effects, such as anaphyl axi s,

al | er gy, 2GHBISHPEYh &8 a8 adultapes i ke bads ¥eight mayt psalnbgit0! medtos M0umantesus

bl eedi ngaRekBAL @d}hﬁisﬁaﬂ&l,ﬁdﬁﬁb% 1(%(?1%5%& inl[rﬁﬁggcu%rg@l:rgﬁgtﬁﬁpogle%nacf QI'S &"Q I ch

are comonly seen wth didretic-agents genera use en u

i nprovi rig 2000velg, prxfentlytl, mg kel (Houed, fopv@Mmitiniskaiolunan can be 20 i nproved
by directly dr‘}l{ﬂki ng DFA or by taking a DFA-containing food. The amount of
ingestion is iNPh&SehAYE diHeHCAzss the amonnt i, | dp eflegatsydayr oNoatfast 18 t o
5 g,1gWhi i Lm Lar t f ther ;¢ n trisaccharides. Further,
modalor agued S U amb iy dibes B 1) &Ehd SORIR L BRI goahtan Bt
i's, as acsmdiartallpobidiverbivih theGimamt af ROACHSS 60l PRWeREQFu6E ghe%ﬁteﬁﬁg sidol

characteri%tic fresh sweetness and can be taken as it is withou

di f fi culey bemfieetsd by individaal'pphysmabepnstistionndailydi¢tomd the didacingeitiongutthe

di fficul I dy ; i t.h b e.of its high
neat ot ABIMHE P ShRE SRR obl eSS 2 o RP O, apS 0BT i pessbp These
di sacchandreess oardecreadet thy abouhd Bethobitoriny RAivid@ll's 0asdiB6h.an 4nh AKY DAL

bifidobacteria, or hardly utilized and noved into the blood streamto be
decdrpoddosItHy mEebiew sindsdt i atspte sugerfoodNaraducismddbas eidiutietic affivelt carxbe

protein sQfeﬁﬂ Uﬁt%ﬂlear\gitﬁcﬁ}t es%islgﬁs grﬁgdegfef s{ %Q{}L%& glg%}gg’ OS;[ Opg'y? %E%W@E{llnggft 0

i ncrease it's concentration i (0]

f or mat i eopsciviEngss, apletit thedf, and bikbutabOls BlB&tinS REE hbtbR! dide éfj?éclts‘?%ﬁih hone
formation. _Accordingly, it is w delf/ used as one of osteogenic markers in
bl ood ahgeidiseider gndrraghyavhigh arp eeremenlyseent ithgliurhiée ageatpenerallposel. met abol i sm

BT A G e P SIS R ERESe B

20 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

25 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

30  osteoblasts, known to increase its concentration in blood with the acceleration of bone
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5 the body is released into the blood streamfromthe intestinal tract and
then surely absorbed and inmmobilized as bone calcium thereby ultimtely
i mprovi ng bone density. In the present invention, it has been confirned
that the concentration of osteocalcin in blood, one of bone formation
markers, is increased by adm ni stering a DFA-contai ning oral conposition
together iaion AU .ulohP 44 Nl RetieROMSidt Sheckany! AeblsC 8Bh Yeormation.
accel erates cal cium 10 absorption, I nproves the r ate of calcium

utilizat Aseoidinglihet oayden distdas onarnfnalegatic andkers AarH06d bhdmriady fdidthan
excel l ent_acti vtt de.or a(r:égl er at{)ng bone formation. Further, even when DFA
al one i sPIRELPLYUdy R Terhapgk i bope petablisappaestgaporssiiciarthe slinisel feld ande
accel er aty : r I.C Ll ar onf | d.~.These result

i cat o harevesd U el crn 30 LRbMord o bofE R IR AR dek e g
cal cilum tisdondptis orlcased ints tifcliblb b stheme fentitefintestinkd tra@nRAsthéd QtelyUbsorbed
potenti al | .acceler te bone fornmation. Further, DFA is a disaccharide that

can be ud¥himEobylip g gateturayfhereby uljinesiels dmproying baneatenkito b thet prpseas ent

is its fRElddAn;d ] tion. DFA has an effect. for ~a ccelerating
t he absor pt&ii%dr?\i’ gf}ﬁgg]le %?E‘%]{ﬁrg%ta g@@id&‘?nc%l}\c n@ﬁleonl‘? koé?eoﬁﬁfﬁlgrbﬁo%iopg %bbafar y

sugars facoeli@r abekersney dheredssdr Pl idmihibedHgha DIMRCBARIHR id?aIV"@BﬁBomi&fral S
are di ssol ved ang 20 becone readily absorbabl e by activating intestina

bact er i a8 CRigluht Eaig | Aedingishops ahat HRde pegrifiebntly accletarsatalcivne

absofpt i - ' iheral s, into.t.he bady, via,ti junctigns in the
i ntesti n%?oﬁg%’ﬁﬂ ; gg‘é#ggglrélgrogﬁ%ms uc':lﬂhﬁaglc?ﬁafﬂitg?nlbo%?“?cﬂg}‘# caf make an oral
char act ewigtositishlhyiving hihexedllehOfutivitp F6:1edcRE fafifig BBROTRIbYEn. [FARGEL, Q?er%h&be
body whﬁg mnerals are deficient, while it inhibits absorptive tunction of

t he bod o1 15 dngepiedathe insteasedn vhe oftenralojn cortventoatasentd thaverdlanton 35

h f t ! h i | ab i f ti h .
i ur et oap ¢ B i KA Oy ot s SONRS akikSian a1 A Grn dinine
enhance cangositiohiig ffebeed in ctdSuling @ARIAS | BGorh A% %Heirsaitugﬂémﬂirgkh msaef al

congiti ons which are conmon to existing diuretic agents by t

e reasons
desdri b&AMRBHUEN tq poteniallyreecderateibove frinetipn.a DFA- cont ai ni ng  conmposi ti oni s

Benet 1 rom At S ROF PR naa SRR Gas b 0Reth e s fasb P rdoip@gton
TnGest i blo - ALt hough LR Tonbon W REA Pt albOn o P fa AL 1Y
poorly GW%@%@? a_bﬁ?épti@‘ ¢leglcion, pdiessgmomditheflikbi Furdwhbachitr ordinafy §uparsupper
ef oot *a b MR AR B0 PR A reTtinim ittty Pl e e lisgamded
20 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
25 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 aré 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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anong others. Further, since the effect on inproving defecation is
exhibited in an extrenely early stage, an action attributed to change in
t he shape of the cells through intestinal cells and tight junctions is
al so suggested, as well as the effect of utilization by intestinal
bacteria. Furthernore, utilization by particular intestinal bacteria is

al so sugpegfiedoia gRRiicidBete A cbBp¥edion ofthel fidchi dodiposRich@ah be thadeiitdlany
caries is to be explained. Streptococcus mitans is known to be a causa¥|ve

bact er i ubitimsic ©am a5 lensasdt igeomallyl or noararally ibgestiblee of its ability to strongly
adhere to teet nd,t roduc i ds. .Generally, .in. ntal. caries caused
by such a caus‘gpﬁc\)/u hﬁﬁ%?@??%ﬁﬁy ﬁé\ FreRhYE 45’1{%%‘?:‘} ESSgﬁipé’ogy k‘B@fj‘thQB@_&Hef or
the i ndugffdcodnahe g@RWAl0f GidobacteMATRIN upPerl BYG AP URLHRE oPHIBHEbEAGIEn | S
produced from 15 sucrose and lowers the pH in the nouth, and conhsequently

t he Enamalesinglicgleandsthe ¢éinitrmarwiteradorption by ¢hextfcoof ideicedrafienant siggested es.
It is considered t e _one revent.in ental, carjes, to inhibit the
ci - pr ot ofes, FedBoeiion 08 efive dLiGirerine fe o s Foubiciwer piemely
bact eri acaf§rsenolUAd AUiRH attfibRte RS LRHRLE %@'sﬂé&%f@h%ﬁﬁfs 83k egﬁ%ﬁaalﬁﬁgpﬁﬁdt I on

of the present Invention, the acid production was decrea
decr easetight jogetions waslsb rugzgxistedd as Fuetlt dvethe dffechad utibemiohdynihtdstiail baveerRci d

production,is nore.effectively . inhihited by using DFA together with a
smal | a IPes AR By RBTHCWAL HisHnbagiiea sralativesevediospatbily dent al

carites s recoailizabhnliiof ALDERl R RRA L &by e when i ngested in a

| ar ge anmobunt. The aboveneriti oned findi ngs show t a DFA- cont ai ni ng
conposi ti on ofSidpecopriasemns viemtvirote bahidaigasive hactading for eailie siaga doytal
bacteria t.hab cause de%ﬁ.l caries and can thus 25 make a conposition,
havi ng &ATEXBEFEHET He APy &y strnely Adhors 19 frgthand (n pipduge acids dasneradly, in

accor di ninkPcds REEIWu-RY BAILON. 8&%&5{'%@5@%& BPaEESRAL b YEy sepRADCNt

and can be used as an conposition and a osItion

product thoindugtdn @f dintahlcapesodmmiely,i  trgeel imguiiteefl ofganicamidid pisieted Beanpl es
of 33 or al con%gsi%i on for __humap or animal use include a tooth powder,

noi |€dn

t GBYRET WS agenpll ithdbh ey, andurenssguangst Hieceaameli serfaget |

i qui d tiepliRshRANSI BehAdE N adRIMMARA, o IEP 0 N HLNSSy &

Exanpl es of zfl medi ci Ea pr oduct ﬁﬁ’d oodc%%gd??ﬁg%ésg%ﬁccf% %IB e VgY ©

powder egrevichting fdenwlilcariesend énmtabit rihd mcrnprodheint by fibed e@fusalivenkacpirRd 8ol
feed additi ve,nglr%d onLect ionary, and are not particularly limted as |ong

as t hey S4f'8SS- n WAl o4l PRFistg &t srlugedr i aThedigshtceptaining pFRFA-cowpining
parti culghb¥sikibiok a6 - c ffee n ener al,l y, be achi eved

Wih a oo esr%tl Iglfo gféz pf@%‘é@éﬁ%ﬁté@@ﬁeeﬁcgg Fogglf?tﬁno‘%_gs %c%a%g? ,anciltheydecrease n

20 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

25  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

30 tooth-cleansing agent, liquid tooth-cleansing agent, mouthwash, and mouth-refreshing rinse.
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- conmposition of the present invention can contain one or nore kinds of

subst ances that are known to have an activity to inhibit dental caries

i nduction, such as xylitol, maltitol, palatinit, mannitol, sorbitol,

pal ati nose, panose oligosaccharide, lactitol, erythritol, coupling sugars
and isonalto-oligosaccharide. 10 When used as an oral conposition, besides

the abovengibieand GAIRARARducCAIPIRNLE dhiR! pdhiGIRRGR!d Yolaked Whkh an
oral conposition can be appropriately m xe wi ERin A range not to danmage

t he preséntmulayeatetdl onfrictie fealth fgpdost diokagedicoy feed additive sadRbefectidhaglagi ve
agent, wettin t hi ckeni ng agent surfactant, perfune, sweetening

agent, . 3 L
agent, c®icdof %@}Ug‘&éﬂl’ limited jag kangiag theyire Branraplly mgeilmformand vari ous

di ci nal | 15, ef ' t : P it hi t
damge the of {25 ORCPhs areaohr oy RubfeR? IMIEE AR B BRCaeL cafen

i ncl ude gdneriliyube cachiteed abitli nwantendraxddeto 98P NME Sdchpddidh. Firthe@nhum
silicate, anhydrous silicate, precipitating silica, silica gel, calcium
car bonat €MROSHANLPh e MEpeet BaREON eAThesTlain ©aE o uretp Haedshedt sbstendasithan are
phosphat (Al i h t droxyapatite, flu apat.ite ..

hal ogeni lg%o atgal{eﬁlvfgg{lggag e(s)i?%ghgﬁg gl}t%fc}%/?g? & IMHEa, Sk s ﬁgﬂgﬁﬁfﬁi‘?)li b e

sodi um nebian yostitsl, palgios! lpanesel otigbscc KRB AE b B bBsthritbt, RBuitledfpard R T €
and synthetic resin abrasives. Exanples of a wetting agent i'nclude sugar
al cohol sisemelfo-ghigesaedbatide., nmltitol, xylitol, and lactitol, and

| yial cohol I i 1, 3- but.yl .ql l,, 1, 2- t diol, 25
o D byl ane o filed 208 Ban ensoititn, By sty FeRERs EgPPorispisip) s
of a thikgRhegs Agenic pBeraldentaidbMmel \MnHhl RBANIFRIOS: cas sl n%%%{g%eggs& hy

g , |

cellulose, methyl cellulose, hydroxyethyl cellul ose, cara

nmetal VA arakgedet i damagsdheiprcatny invention, glependingoim desageifemmsgum xant han
gum guar gum ant u karaya,.gu .. gum and arabia gu

pol yvinyl al C(ﬁ%lteg(ﬁgp@% y@l} %%Sl%ﬁgeﬁ@#%l?%gﬁ}@?%?%%% gt s }%Ttaé'hﬂ‘?f F N
silica geleetehthgbapanDlceRrial destah@éhAB! pil REMYSABNERLAN! &é%ﬁcﬁﬁtlﬁgﬁianaltly
cationic surfactants, anphoteric surfactants, and nonionic surfactants,
and lror &fsalita eampariepts cankyel méxeds witkis, a raagk ybob endemapesthk fedfeat eBthegiresease
fatty aq{l‘%nﬁ%ers, | actose fatty acid esters, lauroyl sarcosinate, N-acyl
gl utarnadte, oc-ol efin sulfonate, 2-al kyl-N-carboxyl-N hydroxyet hyl

I mdazol ium S Beinglae of Mnagbthsil @ Wb iR ludd! MY Hun? BxERS a1 R LNe
sorbitan fatty acid esters, ,
aluminum silicate, zirconium silicate, anhydrous silicate, precipitating silica, silica gel,
calcium carbonate, calcium pyrophosphate, dibasic calcium phosphate, calcium phosphate,
20 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,
25 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

30 pyrrolidone, silica gel, and aluminium silica gel.
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pol yoxyet hyl ene hydrogenated castor oil or its fatty acid esters,
pol yglycerin fatty acid esters, sorbitan fatty acid esters, fatty acid
esters, polyethylene glycol fatty acid esters, and propylene glycol fatty

acid esters. Exanples of perfune include nenthol, peppermnt oil, spearmn nt
oil, orange oil, 10 lenobn oil, eucalyptus oil, Japanese nmint oil, acacia
oi I, funnel oi Exapies b 3l "MRF Bl UnkRide 29%98R! & fa?kullts, caligmus sr?:'féctants, .
canphor oil, cinnanmon oil, cassia oil, cinnanon leaf oll, rose I ower oi |,

sandal wewghatili sotfestentsi bnd hempndd Isprfbaasnaand Imoappirtcdifly, alkyhylifates,
sal i cyl at@ carvog , _anet hol , ter%e es such as_|inmnene, and conpound
per f ume. iy brngeas sylfongtes, sucrash fatly gﬂ?ﬁerfadwwéa%é%aﬁtpﬁel,augthswsmate,
sacchar i €.y Y S vi.aside, Stevk ty nlehaudi osi.de :

par a- met ofyrcélh{r?g{r?li ¢ g%éﬁ@d%@%ﬁlg%hegtgg% %&%BW%P@%W%%O fidazolium

peri |3 arbétaiee, DratyBiaurinatg] Wiylslhiagides, PolkyEthiehd SRPRG] USOF L1 esters,
hernandul ci n, trehal ose, aspartanme, and sorbit. Exanples of a coloring
agent i neqlveryedylang hydspepragerenstor ollan itadathr aad Reters) pelmglycerisl fagywanid. esters,

titaniu LO0X] r |..20 Exampl es, of an i septic agent include
par a- oxy ng?\l%% %‘?}Qgse%%éfﬁg& s 8.@8’ eﬁg}% |g§{08ﬁ%&tggfﬁﬁséf%%pagropyfene
hydr ochl giytal €attyesdit] gda@goxyet hanol . Exanples of a pH control ling agent

i ncl ude organic acids such as citric acid, malic acid, phosphoric acid and

acetic acid, dinydes of perdyraefincladamgnihobrispneatent eddspeartint odgemnge oil,

car bgnat ot.assi um . car bonat e ot assi um hydr. n car.pqnate, cal cipum
car lS@nat Igfnogaqlgieﬁﬁéi%uﬁf rga%aﬁé%eg n‘ﬁi’e%ca%fﬁ’r%ﬁ%ﬁmegaeﬂ gﬂ%‘?reﬁllmélﬁiir((hf‘w
hydr ogenmeaidaRBRbR, cabthas §ilUsBmSHOM oM mREROR BHIE cadsld &l WThEMAPRAE 811, g2

am no acid ol i_?orrer s, sodiumchloride, inorganic calciumsuch as calcium
chl or i deflovesal eil, usandalt wae@ oilc alasieuni], sherb atile, banaac bilmpply st apéthglpémicelate, and

cal ci um roxid alciumsalts of or ic acigds such as calcium]|actate,
cal ci umcmé‘g)él aa_tngﬁfoé’g??%%sﬁé? ﬁw@?@?en@a RO EF%‘,"_“E'aI ci um gl yconat e,

cal ci um gl ycerfxagiptes 62LCIWHAend) hadik 3hahse smaﬁﬁé,?oﬂlqn?%&%ﬁne, lito
Exanpl es of a nedicinally effective conponent include allantoin, 'tgcopherol
acetlat e, stqvaasisleo pydviarexhypétp hebrokdjosigley ppraciithory ccimeinds , aldéhytdy) neetidsparidyes,
dextrase,,. chl.orophyl!l, sodj.um er. chl orophyl |, flavonoid, tragnexamc
aor d ol RS eRoLs , Rl dBRR o eHEBTEYR | 8liEHEDHES, MenpEReHdte

di smut asRrmaflslcnORHBROSPRADLE, AQisdbi@l um num 5 al | ant oi nate, al um num
chl or ohydr oxy al [ ant oi nat e, di hydr ochol est anol , bi sabol ol ,

Examples of a coloring agent include statutory pigments such as Blue No. 1 and
Yellow No. 4, titanium dioxide, and caramel.

20 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, célcium carbonate, calcium

25  hydrogen carbonate, ammonium carbonate, ammonium hydrogen carbonate, potassium
sodium carbonate, lithium carbonate, urea, amino acid oligomers, sodium chloride, inorganic
calcium such as calcium chloride, caleium 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

30  tartarate, and calcium phytate.
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gl ycer ophosphate, water sol ubl e inorganic phosphoric acid conpounds,
fluorides such as sodium fluoride, sodium nonofl uorophosphate, stannous
fluoride, potassiumfluoride, sodiumfluosilicate, alum num fluoride,
silver fluoride, hexylarnine hydrofluoride, decanolanine hydrofluoride and
oct adecenyl am ne hydrofl uoride, edetic acid, zinc citrate, 10 zinc

chloride, cOppBkarhles WTah emeaidirAliexrdiive DnHoRBRt SnclkRPRBANSH! Abtdifero
pol yphosphat es, pi;/rophosphat es, gitam’ ns such as vitamns A C, E ané B6

and pant etcifds@sopyd matlylplsinds gb@uﬂhizar!c g<_tigls:,ig|h§|eyl 11te§i1t=s<ba’m, dagtrdsb,sdlﬂﬁplﬁllét .

i i i i t.e, m |.act at e, assi u i ,
o com Al 3SR TD RBEAE, A DB R B e B S
i ngr edi epiotead)C ytidS e@tARRO | supiBLiaE . dﬁﬁﬂuta%@,n%ps?lélﬂsélgl' 3 10 9Rfd, 2h6RRALE

and 15 natural ‘extracts can be appropriately m xe er, the anount of
et harol lianiningte.x ealuminumpr eftderabydrosy t caélﬂg%ﬂage, Mlggdrfﬁ?emoﬁ gigtalﬁsxslbl,l on
of the present, i nventi on can. be, prepar adm xi onel
descr i bod GBS (;%%F%@f@hidﬂ@%ﬁaﬁﬁu&q%ﬁg& H&?% gﬁromlgfn?% félg;&‘ﬁﬁei g;%l; s
met hod.  fiiefudtiRd Randn f A0 MIorsSHOR AR, O , 4
pr oduct ca?n be uappr oprilat ely usé)é%s? ﬁtla%lrs or %ug%geﬁ%ere V\Pcﬁﬁ o'ﬁf}er %Ooedssed
ARSI paar o et AT b o
roduc roadl y. ) . ] . al d, .

Br oduct ,&%&?93?’?4&5}%59@6\%@8@ f‘(‘f&i{eﬁ@%ﬁﬁ%‘% hyfleodltopdedstetis acidl, tne citrates ow

t | e essin .convent.i onal
en3e), and AbAlS QpptnELKE, NG BARESTBL BRI Rl
because nyfophosphatagh vitenins stidbad ivitzyminamil(b,i ]lg,fhnlﬂ_cméialﬁid p%htbﬂh%%ategf?\aﬁﬁlﬁm?éiu&l on
h t, i, t.i |S. not particularly limte o] e formo
SEWEJ, %rb‘i?‘igﬁrjg%l%‘?lgs g%liclégmi ]i%a la‘?,psg-é%lﬁbﬁsl%@e: S@fhumﬂécarrbwte,rabnnmmﬂmte;el,: t
b oulati i e [ i ri.o onponent eneral |y
ood | n oae el e, Bshaltt Blyphol BnblA00 S04 AR BREPRISHR i * an
vitani n conpoutter merddivnts suchadyl ethesbl, 3@tes,aniilymbi JuBstERIROSIdat AlohdB, T
exangpl e, a tableted candy-1ike product can be provided as a confectionery
such® adBMFGIGCS AR beARatPrintlY atwks. Farber, theamgunirnf ghanel te bndyixed is

t abl et edgaRdi-q iK&e Ltion can be manufactured by m xing ingredients
i ncl udi (ril% DF,%\M/aﬂnﬂc(i) l?u/ogg Rngég‘ll(t)'hol with stirring using a kneader. Further,

various sugar Asweet enerpssision hofathe narkdens enviador %dﬂ%dp@p&leﬂtﬁynaé&%iﬁﬁ%ﬂtﬁé"
syrup, and highly sweet sweeteners such as | uohanguo extract, aspartane
compone%ts described above and making into various forms according to an ordinary

method.

20 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

25 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

30 candy-like composition.
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and stevi oside can be added. Wen used as a nedicinal conposition, this
effective conponent is admnistered in various fornms. For exanple, it can
be. adm nistered orally in a formof tablets, capsules, granules, powder,
syrup, and the like. These various formnul ations can be fornul ated 10
according to a conventional nethod by addi ng known auxiliaries generally

dinth t f i
usca I e, LEGABARGN Sl e LAl cln E SRARALE 81 cAHRRGAT S,
agent, sas phewiig guagecindy,atibltabtamly, jgBntnd tgomm”eanaly Imw[ﬂétb@ Ii:hndyTHEe

anount to be used varies dependi ng on synpt ons, a e My met hod
of adni nfEERSHOBCaRMRE WA a¢tared yhmve#ngrgf&ﬁeﬁ alll ling Pam ﬁtlgiﬁfal‘mbpl y

adm ni st i r 000
ot or 1 it sffireQlinkSh R kb R varigh§ P EL RIS T gsfafict b Heduodd
adm 13 stglatin®s, staold s@up, el BROE elket Bivedieicabbichlad RiohdR0 ract] @§padaie
administration. It has not been known at all that DFA cannot be retabolized

by oral P Stigsidesgnraddedn o organic acid is produced Whl ch is a new
finding obtai el?ylsedh% PLEFENLI oo%lﬁolg%['q%nmls? %f F 1,376 é:g}fngog}ent 1%(£'ﬁllnflsieercc% %rgﬁ

conponent of the |nve 1 on, as no

acut e t oxriouit Yor@s TFoWekhlnﬂEAlﬂ ddn E@Eﬂlﬁlﬁﬂst%& d#gllyheh & ﬁﬁnfcﬁf taﬁl@tsd@é{l%ufégov"ed
no death even with 1000 ng/ kg of oral adm nistration. anpl e

Accel er dghesof Pavilshe STTuPn ab%dh?)tlil@n Byesorariong fmulatmfm palredJebﬁ)mmlaﬁrgi an

Us t

Spr dgae- BeoiriLg ek HapBlond Fioud by P BT Niidrit” s tiBLEsS6l e ver e
used. Thecmlawgmaerfelcp@mh@eﬁaﬂalapre@aféﬁekss&h A98n (ekaPant, S&Q&exaraﬁslﬁteg'raaﬂ a
comercial solid feed (CE- 2, Japan CLEA) until the start of

exper i menericant flayoripg agray, d3$50hﬁ1@neigp@r busperding ag@tvwrdecqanpgag@d, t0 a main

(el unurtSRER ol bl Bt P SR RS pPlllameard Do whphCarediod
ext ract eff adpalgtrdtidn A0aRset Ratd; 28iveod; g&feﬂ%@nﬁ& o BRI agily LAG n%ﬁéi‘ltaﬁ§ﬁ I,

were renoved, the intestines were opened and the serous menbr ane an t e
| aydd ofngdpbiter 5 kﬂJMYeWmhtemp:eébéthomg tod 00 epgfer iatrspmoiisredmdstptionj ng

U;gl %C@E@n@& (Wﬁ gor brmc éxldtgiigs‘r:ij"a%lon ang % 3% 2(5 exrrllgl 8% eei"gblg nlt ‘S) an
1000 mg, for oral admlnlstratlon.
It has not been known at all that DFA cannot be metabolized by oral bacteria so that
no organic acid is produced, whioh is a new finding obtained by the present invention.

20 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

25  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.

17




0. 67 cnR). Separat el y', a buffer solution for the nucous nmenbrane side and a
buffer solution for serous nmenmbrane side were prepared. The buffer

sol ution for nucous nenbrane side was 10 basically conprised of the

fol l ow ng ingredients. The ion concentration upon nmeasuring the rate of My
absorption was adjusted to 0.625 mM and buffer solutions with DFA |11 c
concent r at | ONenhe Bay i thd Bpfert s M WA €101 SRABES AN AR Liim plufU f &1
sol ution WIthOll,llt eng X% vvasS prrepar e§{ g cgntrg ?nB p':%tlgutl on
f or nucobasbital randathe malilemtesmﬁes( Gégum%m%ﬂﬁﬁuhgfa&ﬂrthsdhngtnmesn@bi (Gectin 2hd o
NaCl 125 KC114 nM L- d ut ami ne6 ClL2 6H200. 625 mVl HEPES30 nM DFA 11 |
Lo 100 mHGHe B PRiacics) URED s GhecShP b BREHE o th s w

conpri seduffved, hf?le iKY Rekel SR0E 'eﬁﬂt fhe Mtk NGer BRALE ﬁr}ﬁé‘r} ?
ognt np 5Py

adjusted to. 1 nM upon neasuri rate of sorp I on.
sol utsi onmhmle seneysehednbif anepepaie: a s(aé’@mﬁMddEEEﬁrigUfHeemuﬁ@thuiﬂeﬁ[braﬂH"aﬂd 4)
NaCl 125 gM KCL 14 mM L-d utanmine 6 nM 30 _MyCl2 6H20 1mM 18 HEPES 30 nM
The whol ¥ Eﬁl&ﬂ%ﬁé#ﬁ%&?g%ﬁhxﬁé@ theploaded enta reUshiag ichambrit (Wl anceffestiye ared obut
with 1ng/ n)oaSS| ng through the solutions of nucous nenbrane side and
serous rre e side for 30 m nutes.

Separately, a buffer solution for the mucous membrane side and a buffer solution for

serous membrane side were prepared. The buffer solution for mucous membrane side was
10 basically comprised of the following ingredients. The ion concentration upon measuring the

rate of Mg absorption was adjusted to 0.625 mM and buffer solutions with DFA III

concentrations of 0, 1, 10, and 100 mM Wére prepared for the test. A buffer solution without

DFA III (0 mM) was prepared as a control.

Buffer solution for mucous membrane side:

15 (30 mM HEPES buffer solution, pH 7.4)

NaCl 125 mM
KCl 14 mM
L-Glutamine 6 mM
MgCl, 6H,0 0.625 mM
20 HEPES 30 mM
DFA 111 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.

25  DBuffer solution for serous membrane side:

(30 mM HEPES buffer solution, pH 7.4)

NaCl 125 mM

KCl 14 mM

L-Glutamine 6 mM
30 MgCl, 6H,O 1 mM
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After the incubation was conpleted, the solution of serous nenbrane side
was recovered and the My concentration in the solution was neasured using
a commercial kit (Wako Pure Chem cals). The net rate of mneral absorption
fromthe nucous nmenbrane side to the serous nenbrane side per m nute was
obtained fromthe increase in the My concentration and shown as a val ue
per unitiepPe® of the i niggghinal tract. The experinent was repeated 6 heads
for each group. Results obtained are shown in Figure 1. The My absorption
evi dent |y i ncFheawkaele whathberagystencwenbentest tot RECOEW intubation oeastoaeriadonitt vEdkanpl e

2 The rate,0f zinc sorption ) asured in.the same nmanner as descri bed
T ExanPe : Pae iR hecr R B RS et S g LS B e o

MCl 2 hexahyshate and the ion concentration was adjusted to 0.0125 nM upon
measuring the rate of Zn absorption in a buffer solution for nmucous

menbr ane si deAfgrdtbehimtuliatioM FasS©Impletgl, &hy dobitionwefS sereesl nmambratyu ider was

solution for serau nmbr ane si.de. Resul.ts obtained are shown in Fiqure 2.
The- zn° AesSisaian Do B RO AliomE B SRPT 2AS MHeRwad GsOE A FunBerih i

concent rgfdiamurERoRl 1P ThENR: 1AL %f Hfin&él”a%s@%ﬁ@ﬁ Eﬁohpﬂle‘eﬁéco@ aRileshd fad he
b Exanmple 1 ept t

sane nanner as described in , exc at 0.0125 nmM CuCl 2
di hydr atte thassevssdnfeorbraneniiddiet 2miverahyar abrinednffotnhéhd dmcremsaciantheaMpn

was adjusted to 0.0125 mM upon neasur,ing the rate of Cu bsorption in a
DUt f o SOTGIBROT 61 SRS BERF ZRGU! a@aggahq w&qst@alrﬁmcaﬁﬂfzewﬁ%ma\v@s vwas
used inrajelatéﬁf(ﬁ{eagénfoﬁrem{grg ~serous nenbrane side. Results obtained are
shown in Figure 3. The Cu absorption evidently increased wwth an increase
of the DFA | Resdonagainedbieashowndiafiipec4: The Mg bbsoemassevidenlliy Anasadod veith
formation.in hu was studied. 19 Six healthy adult nales were

adni ni sPBI¥ECRRF Phihg [ A1l ppicepirptionad 0. 77 9 of calcium lactate or 0.77 g
of pl ac%{;(gméféad ciumlactate) 3 tines a day for | week to study the change
in serum osteocal cin concentration. Results obtained are shown in Figure
4. As evidenfThErmata of lna ebidkption iwas wasasaedf inf ted sihatmathen aDFRswitsed in

adm ni s ?(zrn%glet ?? %E(Qf%rt t\flmétt r(])Ocl% Crinlldfler}Sr(])i 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
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 ai)sorption 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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5 level of osteocalcin, an index for bone formation, increased nore than
when cal ci um al one was adm ni stered. Exanple 5. Effectiveness of DFA on
bone formation in hunman was studi ed. Fourteen healthy adult nales were
adm nistered with I g of DFA1Il and 0.25 g of 10 cal ci um carbonate or
0.25 g of placebo (calciumcarbonate) 3 tinmes a day for 2 weeks to study
the change in I : 1.aR. | r wn
n Figre s, SR AU IR ARRRCE W ARGERGE WA CEFEERTRAD. PR TR RREE

was adni hitteesrel}7T g @€ pheebaichiiung &lcitd) B tirhbea Ueyw i 10kedkstoaan the Bhang@d ih ndex
for bone formation,, increased nore than when calcium al one was
adni ni st ¥T'¥Y ostegealdin poneentration. t Besulteabiainedoare shown an bigvee forAaevidentitfpmuman

was st udi ty-th- t . es on narmal .diet

o e e e RPN Wast Pl T e ML IR ERinRe 8 RS i RRETRL (Bt S

t he chanigeeli of ®adoudicids e dedk doNboofteRatidatih@BasclResdib itharORhél BAbiual glogRowWn
in Table | below. 20 As evident fromthe results in Table 1, it was

conf i r metas #minisieed. evel of ost eocal ci n, an index for bone formation, was

i ncreas J?%(Igge i ngestion of DFA. Table | After ingestion Before ingestion
25 Serum 6Steo6cal ci n concentration (ng/mM) 5.7 1.5 7.0 2.0* (Average SD)

* P<O 1 30 Ex@egeivenchs 3ODFRI off Wine Foiln@itfonds hR@at s dthdledDFA 111 was made
into granules to make a granul ar food product. Since granulation was

possi bl e wi t Hourteex degihyndult malepPgre adinimiterad svith0 0% ofSDX AndBhhadh §.200¢ of
were,given. with 1 g/d f thi ranul ar food prodyct together.with water
conglgc utc%\i)célfnﬁ goron %V\%r:(}zzgrg ?ﬂ%l%%ﬁ%f)i &%I%F?fg’an%@ ? ﬁgn‘?se% ay ?‘Pfe% W Ff & a
veek of sully hesheigt iPsdrinftstcobAcidatBedtea. t R¥subid Bb@Gied ard\GlofvibingRuWist h 1
g/ day of sugar together with water consecutively for 1 week in the second
As evident from the results, it was confirmed that when DFA was administered together with
calcium, the level of osteocalcin, an index for bone formation, increased more than when
calcium alone was administered.
15  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 IIT 3 times a day for 2 weeks to study the change in serum osteocalcin
concentration. Results obtained are shown in Table 1 below.

20 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 [
After ingestion Before ingestion
25  Serum osteocalcin concentration
(ng/ml) 5715 7.0+2.0*
{Average £ SD)
* p<0.1

30 Example 7
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period of the test. During the test periods, all subjects |lived under the
sane environnent, doing the sane |evel of exercise and taking the sane
anount of diet and drinking water. The whole volune 10 of urine excreted
during the test periods was recovered and the volunme was nmeasured to obtain
a daily average urine volunme to conpare the two test periods. Results are

shown in -!QQI . HF? 15 Results of test for diuretic effect of DFA
Vol une oFDlurelg ?Sg%/lse];r{%ge' plélt] day) First test periodSecond test period

Subj ect A2560DFA1BE@asTnaB2 806 gidnkiblGo ThakéACEad® antob83Roddct. BRAS o iahdiadon M
E2600 nml 1620 mnl F2953 ma1760 m 25 Ag shown above, if\&gl Ic i ndi v%dual

subj ect sWat pessihle patgeutofxcitientdtic| HF 4 raonent vhsikB0%on Six healthy meales were gizei od

when t he iticon of the.invention s _gi.yen . was evidentl reater, than
that i n THS 0 s BfenllaF oo e ol Ter S St SRmSetrlu O 1MEH by

bi octrem i@l pertldasitihé &St Thehl Aier WerRk Hif i WAMBAUSIOAC Bl shfd OhHaliB) QWL hat
val ues for the liver function test, renal function test, blood preSsure,

bl ood ceWerebyam with d grddy aisugar(tegasherstidy whtey adnsegytivahdfo 1 Wegk(in thegegord i des
val ue) wer.e tﬁﬁ}sta%e inthe first test period and the second test period
and no BbR8hHE Ebj ecti ve findings were reported. Exanple 8:

Ef f ect i venessp@in @b e&apésiisi 4l B 2R 194 AHE amOerifdnihehf] ldl)#n% b garier €

heal thy but aware of their poor stool frequency and tendency o
const i pdevedef aeereisgiand tkwig the 3amge efmobE o didt, and dginkifngrwdtehi Bsewbole 3obuned

pl acebo (starch n .a day for one nonth. The defecation condition was

r ecg@ded)(tsa‘ﬁa"eset%’ff%cgﬁ% &%@Shﬂﬁl@ée‘f@%’g@coweﬁ BRCLR FORMACYS Beared o

Resul t's @ifn %%\{W efv@ragé‘%iﬁé v%hﬁ‘ﬁléjtodfconjqparg AR vodtest periods. Results are shown in
Table 2.

Table 2
15 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 mit
B 2850 ml 1250 ml
20 C 3010 mi 1850 ml
D 2050 ml 1520 ml
E 2600 ml 1620 ml
F 2950 ml 1760 ml
25 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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St ool properties Change observed No change G oup given with: Diarrhea Soft
stool Normal stool Solid stool Constipation 15 3 g of DFAIIl 07 39 3 00
3 g of nmelibiose 0 8 40 2 0 0 3 g of placebo 0 0 0 3 0 47 Note: In the
tabl e, constipation neans that the constipation being aware of before

i ngestion 20 becones worse after ingestion. Table 4 Feeling of defecation
25 Grou i ] ak |3 : ' h
et ter 3 g GIUEEAT 100 e uaRE A A BRSO 3uispt R gk Eba e

pl acebo 1o gnoEm2 bRt ExBmbhes Werd 2effoBfeflect of DFA in inhibiting acid
productign b §;reptococcus mut ans] Dental caries causative bacteria
(Strept §°nutans) MI 8148 and 6715 strains provided by a nicrobi al

| i neage stor ; r : i Physi cal Chemi cal Research
(R ken) wer ea%%?dttﬁfglgﬁggﬁdgfegét?ﬁnﬁﬁlgg%% V?ag%ﬁlg%ih brot h nmedi um overni ght and
then55 cel | s Fiftyadoltd whe tveet Inalthe bt dviargaf their.pobheockfiéiener sndvendrady by ce

with a phosphate buffered_ (5 ni\/bl:phﬁsi ol ogi cal. saline solution (pH 7.0)
and t herfOSSEBERRSHES BIVER & Ihahg o5 BIFANHL 3spplimplroseras giof plarshoisirdnemcef 5%

DFA 111, ' ' : i t ol r i dded
to 2 m DR S mond PhIRT Ry Likfhon BRESUTER 3R B8] bbbRRE: MR fefliE
carri ed duefeabti@v€endididie ResliangeshoivirnintTabks 3ruingH. of each reaction m xture
was neasured. 10 As a result, it was shown that sucrose evidently | owered
the pHwth time, but DFA Il produced alnost no acid simlarly to

xyl ijpol ’Ta%%r?i tol and pal ati nose that have no dental caries causing
activity. Strain MI 6715 showed simlar results. Figure 6 shows results of
the pH Swasguseiiest W th tine for strain MI 8148. Exanple 10 15 [Effect of
DFA and sugar al cohol in inhibiting acid production by Streptococcus

nmut ans]

Change observed No change

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

15 3 gof DFA I 0 7 39 3 0 o
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

20 becomes worse after ingestion.

Table 4

Feeling of defecation

25  Group given with: ~ Worse Slightly worse No change Slightly better Mﬁch 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
30  Example 9
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Dental caries causative bacteria (Streptococcus nutans) MI 8148 and 6715
strains provided by a mcrobial |ineage storage | aboratory of The .
Institute of Physical Chemical Research (Riken) were cultured on a brain
heart - i nfusion broth nmedi um overnight and then cells were collected by
centrifugation The cells were washed twice wth a phosphate 20 buffered (5

ded th
rsﬂ(:lllp [ ﬁgyslﬁ{ Ut i on er%hl%gwl%g %depggd]‘{ecglgﬂﬁgg}rgpg%@ocﬁg ?‘Wg Znsgl u!t |non elosA)agEA

111, a 1% pal @tenmpa@ness@uuaﬂv@rbautehh GerpEdtclt maggpdrneiag addery 15 Qudinyl  of
thls concentrated cell suspension. |Inmediately, reaction was carried out

at 37C abtPvidednbic panigeobiplt neapenstorageplaborptosa of TheelastitutmofPhysivad Ghesrical

ar at | noReireh GoRM e bytGEa SR Bl Bar Lok ol BrRE aisbignl i hen, o
111 and s pateatdlnesd B wenditadakion! | The %E}tl@%ré%a@ﬂéeﬁ t»%ﬂ?:@%f#h S Pﬁés?hate

results. Figure 7 shows test results with strain MI 8 . Exanpl e
Exanpl esbigred E%@M) Myysiobsigingd palingslugioe (sl G\ and ﬂfeuISlemsded @0h¢ YmeTsdink

I Soat Sl oliey TR CBFY oSG DS ertaipy b ss cxsblol o St 1| oo
wat er 303(@&%rﬁywd?@§§ded3tg 2081 ¢OmBQonder¥@ted cell suspension. Immediately, reaction was
carried out at 37°C and then change with time in pH of each reaction mixture was measured.
10 As a result, it was shown that sucrose evidently lowered the pH with time, but DFA TII
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
15 [Effect of DFA and sugar alcohol in inhibiting acid production by Streptococcus mutans)
Dental caries causative bacteria (Streprococcus 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
20 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%
25  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:

30 (1) Tooth paste
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1.00 1.00 0.01 Balance Total 100.00% by mass [ Met hod of preparation]
Toot h paste was prepared based on the abovenenti oned according to an
ordinary method. (2) Muth wash Sorbitol Ethanol DFA Il Sucrose fatty
acid ester Purified water Bal ance conposition Total 100.00% by nmass

[ Met hod of preparation] Muth wash was prepared ?ase_til_ gln t he agoveDFninH oned
20 conpositio ccording.to an ordi nary net o3 abl et candy

20. QO‘r’;fby rrasg"a%wﬁ F?%Pl%é? 00 Pal ati nose 5. g@(agé tﬁgg}?ﬁri tol 5.00 Lactose
60. 00 dycerGmckahty acid ester 0.20 Purigped water Bal ance Total 100.00%
by mass 30 [Method of preparation] According to an ordinary nethod. 24 5

10 Anhydrous silicic acid 10.00
DFA 11 2.00
5 Sodium carboxymethyl cellulose 1.00
Sodium lauryl sulfate - 1.00
Perfume 0.01
Purified water Balance

Total 100.00% by mass
10 [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
15 DFA 11 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

20 composition according to an ordinary method.

(3) Tablet candy

DFALl 20.00% by mass
Xylitol 5.00
Palatinose 5.00

25 Exythritol 5.00
Lactose 60.00
Glycerin fatty acid ester 0.20
Purified water Balance

Total 100.00% by mass
30 [Method of preparation] According to an ordinary method.
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4) Chew n um Gum base Xylitol Palatinose Erythritol DFAIII
go%tening gggnt 20. 00% by mass 40.00 20.00 9.00 10.00 1.00 Total

100. 00% by nass [ Met hod of preparation] According to an ordinary mnethod.

Ref erence to biological material deposited Arthrobacter sp. AHU 1753 strain
has been deposited at the foll ow ng insti}u;g: Thedlptgrn?t!oralsgﬁgﬁgg nd
Or gani s M enRsi x National Institute o vance ndustria

TeghnoISBY, 1§hﬁ A%?al 6, 1-1, Higashi, Tsukuba-shi, |baraki-ken, Japan
Deposi tory nufiberbaséERM BP- 8296 Deposi tory 2&0e@% tyahassary 18, 2003 Possi bl e
industrial appljcation 20 As nentioned above, a conposition of the present
invention is 8@L?§ble for use in acceleratﬂ%@othe absorptlgp oftnagnef!un]
zinc or coppepala@eie! erating bone formation; ccelerating diuretic action,
i mprovi ng Egmg?annvgnent and inhibiting den%% C’?lcarles. 25 WHAT | S CLAI MED
I'S: B. A conpbsiliitoh for accel erating the apgorption of magnesium zinc or
copper, whi q rises a difructose anhydride as an effective conmponent.
5 2. The co Egtﬂgn according to claim1, Wh?&h is a nmedicinal product for

Softening agent 1.00
Total 100.00% by mass

[Method of preparation] According to an ordinary method.
10
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,
15 Central 6, 1-1, Higashi, Tsukuba-shi, Ibaraki-ken, Japan
Depository number: FERM BP-8296
Depository date: February 18, 2003

Possible industrial application
20 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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human or ani mal use. 3. The conposition according to claiml1, which is a
food or drink product for human or animal use. 4. An oral conposition for
accel erating bone formation, which conprises a 10 difructose anhydri de as
an effective conponent. 5. The conposition according to claim4, which
further conprises one or nore of calcium nmagnesi um phosphorus,

i sofl avo i 1 krgvitamn D. 6. The conposition according to claim4
or 5, vm:w?IAFé}S?Engl IgIS'I product for human or animal use. 15 7. The
conposition according to claim4 or 5 which is a food or drink product

for human or animal use. 8. Use of a difructose anhydride as an oral

conposi tion fg'r ac Cetunnositioy fbaceleralingehe ahsortionsgf mpgnesiwomzdnsi et eopplravi ng
a diuretg: ef : k- i di fructose 20 anhydride. 10. A

i ur et o isp spEEpse R EOTRINARE: & S G Sl o e 11 A
conpdsi tion for i nMPhe\bigotitvelacbBURFERL clalifli ChwRRATIE 5 @fediifhilf frH8IQSSY
anhydri de and/or nelibiose. 12. A nmethod for inproving bowel novenent,

whi ch co%“ﬁ?%@sﬂnﬁﬁﬁﬁ%?st ering the 25 conposition according to claim11.

corpri ses a4 1rubtibeuPRTh P e HOHR doriih Boieteth ooty Tor
conposi tingrameeacoidalnget 0 cl ai m 13, which further conprises one or nore

conponents sel ected fromthe group consisting of xylitol, maltitol,

pal atinit, nehnitofin @al semppsivin fprahetelomaging, bpen deeatiohgedidc hanpdes, a

| actqint ol 4. hritol . coupling sugars, and i sonalto-oligosaccharides. 15.
The lgom%gﬁ§t¥%enan§1 g% G e(f%cﬂyeagﬁ?%egtr 14, which is an oral composition

for human ors.ani Meke etifposhiokBacediitr LRI 4l Qfﬁicﬁ%ﬂligj O rReSbAl B} Ade®"
14, which is a medicinal product for human or aninmal use.
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.

15 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
20 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

25 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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17. The conposition 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 conposition for inhibiting the induction of 10 dental caries. 27

sorbitol, 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,

5 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

10 dental caries.
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