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the texture of food products. It has been well established that the addition of
hydrocolloids increases the viscosity of starch. Konjac flour interacts synergistically

10  with hydrocolloids such as K-carrageenan, as well as other hydrocolloids in
modifying the texture of food products. Yoshimura, M., ez al., J. Agric. Food
Chem., 44:2970 (1996).

Konjac flour is produced from the tuber of the plant Amorphopallus konjac.
Konjac flour contains a high molecular weight glucomannan polysaccharide
15 consisting of mannose and glucose in a molecular ratio of approximately 3:2
? respectively, with beta-1,4-linkages. The molecular weight is greater than 300,000
daltons. Hydroxyl groups are present throughout the molecule providing some
hydrophilicity, thereby imparting water solubility. Acetyl groups are important in
controlling the gelling mechanism, but not critical in water solubility.

20 Konjac flour has several properties that can be readily used in food
formulations. When konjac flour is mixed with water, the small sacs containing the
flour swell as they absorb the water. The viscosity of the dispersion begins to
increase as the sacs swell with water and release the konjac flour. Konjac has a high
capacity for water absorption. Tye, R.J., Food I e:chnology, 45(3):82-92 (March

25 1991). Therefore, the addition of konjac flour may alter the viscosity of the
preparation. Konjac flour may be used with starch, with or without other gums or

stabilizers present. Generally, as the concentration of konjac increases in the
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15 flour as a supplement confers a beneficial effect on lipid and glucose levels that

actually might retard or prevent the formation of atherosclerosis in a diabetic patient.
Doi, K., Eur. J. Clin. Nutr., 49, Suppl.3:190 (1995). Arvill and Bodin examined the
effects of soluble fiber konjac on serum cholesterol in adult human males. The
results of their study show that konjac is an effective cholesterol lowering dietary

20 adjunct. Arvill, A. and L. Bodin, Am. J. Clin. Nutr., 61:585-589 (1995).

SUMMARY OF THE INVENTION
The present invention pertains to compositions and methods of making a low
viscosity glucomannan (e.g., konjac) composition comprising glucomannan and a
viscosity lowering compound, such as polysaccharides (e.g., maltodextrin, inulin
25  and hydrolyzed guar gum) and proteins, present in amounts that when dispersed in
an aqueous medjum results in 2 low viscosity glucomannan dispersion, compared to
a glucomannan dispersion without the viscosity lowering compound present.
The present invention also pertains to methods of making a low viscosity
glucomannan composition comprising dispersing a viscosity lowering compound
30 with glucomannan (e.g., konjac) in an aqueous medium to form a low viscosity

dispersion resulting from the interaction of the two components.
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or texturi everade products, such as in the production of ice
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baked goods , pres, brownies, cookies, breads, noodles, snack
items, such as crikkkeoiac cpmpasitionsafiterpresmtinyertionetan beaysad &9 sipbilize or

products. 25 The ahiljty to nodulate (i.ge.,..lincrease.or decr e
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preparat on ok EAARNRE QN Chrdety of reduced fat, low fat and fat free foods and beverages,
such as cakes, pudding type desserts, butter, peanut butter, salad dressings, sauces,

margarine, cream cheese and other spreads, snack dips, mayonnaise, sour cream,
yogurt, ice cream, frozen desserts, fudge and other confections, and skim milk. The
konjac compositions can be incorporated into fat free, reduced fat, low fat and fat

20 containing cheeses, such as natural, processed and imitation cheeses in a variety of
forms (e.g., shredded, block, slices and grated). The konjac compositions are also
useful, as for example, a shortening, in baked goods such as cakes, pies, brownes,
cookies, breads, noodles, snack items, such as crackers, graham crackers and
pretzels, and similar products.

25 The ability to modulate (i.e., increase or decrease) the viscosity of the
compositions of the invention is advantageous in the preparation of food pro ducts
and beverages. In another embodiment of the invention, 2 method for preparing a
high viscosity food product and beverage from a low viscosity starting preparation is
described. A combination, for example, of a high use level of konjac and low

30 dextrose equivalent value (hereinafter “DE”) maltodextrin can be used in systems
that require a low process viscosity, such as spray drying or filling operation.
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The foregoing and other objects, features and advantages of the invention

will be apparent from the following more particular description of preferred

15 embodiments of the invention, as illustrated in the accompanying drawings in which
like reference characters refer to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead being placed upon
illustrating the principles of the invention.

Fig. 1 illustrates the effect of increasing maltodextrin concentration, with DE

20 held constant, on viscosity of 2% konjac dispersion.

Fig. 2 illustrates the effect of varying maltodextrin DE values on viscosity of
konjac dispersions. Konjac controls show the viscosity of konjac with no
maltodextrin added. The effect is shown at three konjac to maltodextrin ratios. The
shaded box represents 3% konjac plus 10% maltodextrin, the shaded triangle

25  represents 2% konjac plus 11% maltodextrin and the shaded circle represents 1%
konjac plus 12% maltodextrin.

Fig. 3 illustrates the effect of maltodextrin on non-glucomannan
hydrocolloids, where the shaded box represents 1% hydrocolloid and the hashed box
represents 1% hydrocolloid plus 10% maltodextrin.
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to the visco buil ding synergy reported for starch and gl ucopannan
(e.qg., konj acyaciplesthe polysarcharigesmptoped. For example, the ratio of maltodextnn to

glucomannan has an inverse relationship on viscosity, that is, increasing use levels
of maltodextrin causes the viscosity to decrease. Maltodextrin DE values directly

15 affect viscosity, tha‘; is, as the DE value decreases so does the viscosity, this
represents an inverse relationship in terms of molecular weight (i.e., low DE
corresponds to 2 high molecular weight). This discovery has now made it possible
to formulate compositions containing high use levels of glucomannan, such as
nutritional beverages, which could not have been heretofore made because

20 giucomannans are known to form extremely viscous solutions that are unsuitable for
beverage manufacture. This phenomenon is also in contrast to the viscosity building
synergy reported for starch and glucomannan (e.g., konjac) formulations. Tye, R.1,,
Food Technology, 45(3):82-92 (March 1991).

Glucomannan compositions of this invention comprise glucomannan and a

25  viscosity lowering compound. The composition has a lower viscosity compared to
similar glucomannan composition absent the viscosity lowering compound.
Glucomannan can be extracted from the Amorphopallus species, for example, 4.
riviera and its varieties (often referred to as 4. konjac), A. oncophyllus, A. varialis,
A. bulbifera and A. blumeli. The preferred glucomannan from an Amorphopallus

30 species is commonly referred to as konjac flour (or yam flour). For simplicity, the
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viscosity of konjac. The term DE reflects the degree of polymerization. Low DE
maltodextrin refers to a relatively long chain length species of maltodextrin.
Generally, low DE maltodextrins decrease the viscosity of konjac, however upon
hydrolysis, using, for example, enzymatic or acid-mediated hydrolysis, of a low DE

20 maltodextrin, the maltodextrin-konjac product will increase in viscosity. In a
preferred embodiment, the viscosity lowering compound is maltodextrin, having a
DE value less than about 18. See U.S. Pat. No. 4,746,528 to Prest, C.T., et al.; the
entire teachings of which are incorporated herein by reference. Preferably, the
amount of maltodextrin employed can be from about 0.5% to about 20% by weight

25 of solution. See Example 1.

Generally, a low viscosity glucomannan composition is produced by
admixing glucomannan and a viscosity lowering compound in an aqueous medium
under conditions sufficient to form a glucomannan composition low in viscosity,
compared 1o a glucomannan composition absent the viscosity lowering compound,

30 such as a polysaccharide.
A maltodextrin-konjac composition can be produced by heating maltodextrin

in the presence of konjac and an aqueous medium (e.g., water) under conditions
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simultaneous addition of ingredients, a dry blend of the two ingredients is formed.

15 This dry blend can be dispersed into approximately from about 70° C to about 80° C
water with stirring or mixing. For preparing a viscosity lowering polysaccharide and
then glucomannan dispersion, the viscosity lowering polysaccharide can be
dispersed into approximately from about 70° C to about 80° C water with stirring or
mixing. The konjac can be added as a dry powder to the dispersion with stirring or

20 mixing. The third dispersicn method, that is, glucomannan and then viscosity

I lowering polysaccharide, mvolves the dispersion of glucomannan in water
approximately from about 70° C to about 80° C with stirring or mixing to hydrate.
The viscosity lowering polysaccharide is next added to the dispersion with stimng
or mixing.

25 The amount of glucomarman incorporated into the compositions of the
invention will depend, in part, upon the degree of viscosity, the type of product in
which the composition will be incorporated, and the amount of glucomannan
intended to be consumed, particularly in the instance where the final product is used
for nutritional or therapeutic benefit (e.g., an amount sufficient {(approximately from

30 about 3g/day to about 10g/day) to decrease serum cholesterol and/or glucose). Most
preferably, from about 0.5% to about 5.0% by weight konjac is used. Preferably,

maltodextrin is added to a heated aqueous medium at a temperature of from about
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about less than 18.is. a greferred mal t odextrin preparation. See Exanple 2.
In anot her alVRF RAth SHIANGOLAXIRE. o1 i on of mal t odextrin can be added to a dry

10 bl end of konj agqa1bRkSrifl! g&%%'xﬁdtf&e&ehmif e slucdihbiilan harbcylBldeRd of

the two ingredients Is torme he dry blend is dispersed”in from about 70
C to about 8@®atihg low viscosity dispersions. Specifically, guar gum was examined in

15 combination with maltodextrin to determine whether there was a decrease in
viscosity of the dispersion. The combination of guar gum and maltodextrin did not
demonstrate any significant decrease in the viscosity of the dispersion. See Example
3.

In one embodiment of the invention, a non-maltodextrin polysaccharide is

20 mixed with konjac to produce a low viscosity dispersion. Konjac is added to 2
hydrolyzed guar, an example of a non-maltodextrin polysaccharide, solution using
an overhead mixer. The hydrolyzed guar is pre-dispersed at a level of from about
1% to about 20% by weight in from about 70° C to about 80° C water with stirring.
The final konjac level is approximately 1% and the final hydrolyzed guar level is

25 about 10%. See Example 4.

In another embodiment of the invention, a non-maltodextrin polysaccharide
is mixed with konjac to produce a low viscosity dispersion. Konjac is added to
inulin, an example of a non-maltodextrin polysaccharide, solution using an overhead
mixer. The inulin is pre-dispersed at a level of from about 1% to about 30% by

30 weight in from about 70° C to about 80° C water with stirring. The final konjac level
is approximately 1% and the final inulin level is about 15%. See Example 5.
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15 is particularly desirable when there is a need to have a low viscosity preparation of
which konjac is an ingredient. Such is the case when it is necessary to have high
levels of konjac in a viscosity-sensitive system.

The low viscosity konjac compositions produced by methods described
herein are useful in a variety of food and beverage applications. In particular, a

20 konjac composition, which is produced by methods described herein, can be used as
an ingredient in many food and beverage products. The ability to modify the
viscosity of a konjac-incorporated viscosity-sensitive system by changing to a
maltodextrin with a different DE provides greater flexibility in food formulations
without altering the carbohydrate level. Alternatively, viscosity can be modified by

25 changing the ratio of konjac to maltodextrin. The amount of maltodextrin used is
from about 0.5% to about 20% by weight. The DE value for maltodextrin used is
less than about 18. High levels of konjac can be used in food and beverage products
while maintaining a relatively low viscosity. This characteristic together with
konjac’s ability to enhance water retention ailows konjac to serve as a fat mimetic.

30 This ability to employ high levels of konjac has health related consequences, such as

lowering blood glucose and cholesterol levels in mammals, including humans.
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| aboratory or industrial plant equipnment. The konjac conpositions of the
present i nveths gnire teachings gbwhich ara inperpprateddierein bytraferense) odw kemirchever age

et s, Suhaisbol BE JUANRL e FREPB 10 B s 1, o
cakes, puddi rgkdsypies,deswaiesScookits Mecads/Bocdiids] sitack RinsSfuch peartkerhut t er,
cream cheese and other spreads, sal ad_dressings, .snack di Pc%emn&gtgr&rllgi se,
sour credd gEtham cragkess and pretzels, and similar products, as it does not in
organoleptic properties of the foods in which it is incorporated.
The terms “fat free”, “low fat” and “reduced fat™ as used herein are intended
to embrace the definitions set forth by the Nutrition Labeling and Education Act
(NLEA), Federal Register, January 6, 1993.
20 The konjac compositions of the invention allow for a conversion from low to
a high viscosity system that can be used in nutritional beverages or gels, such as in
sports gels. This conversion process is important for systems in which low viscosity
is initially required followed by a high viscosity end point.
A konjac preparation can be mixed with maltodextrin under conditions
25 suitable to produce a maltodextrin-konjac dispersion possessing low viscosity. Ina
preferred embodiment, the maltodextrin used has a dextrose equivalent value that is
less than about 18. Preferably, the konjac preparation is formed by employing from
about 0.5% to about 5.0% by weight konjac flour which can be added to a suitable
medium, such as a phosphate buffer. This low viscosity maltodextrin-konjac
30 dispersion can be subjected to hydrolysis (e.g., enzymatic and/or acid hydrolysis).
This hydrolysis results in the decrease of molecular weight for maltodextrin, thereby
producing a high viscosity food or beverage product. The hydrolysis of the
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browni es, cookies, breads, nood].es, snack | ; 5
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mal t odext ri MREAFGEXEND ftion invol ves the hydrolysis of maltodextrin to

gl ucose. The hydgoliMSirste®@in thREXQEBIEE 4 Korjaddiperbion ichn bapregated bynpl oyi ng an
enzyme, such as a-anylase. The kohjac conposition can be irg:ub ted in the

presencelHf aidimgyfrarseboutriiiSh tedhnit 6:03nby avrashtiorkonias fiPRs @R PRSPHEr ol yze
the malt Ode}%urijferr] S(tfil?ltig)lgl frota tagorhtt pi-fkm? to about pH 7.2) at room temperature and stirring

for approximately 30 minutes. A maltodextrin solution is prepared by dissolving a
sufficient amount of maltodextrin with a DE less than 18 into 2 phosphate buffer

solution (from about pH 6.7 to about pH 7.2). The maltodextrin solution is heat-

20 agitated until the solution appears clear. The maltodextrin solution is then mixed
with the konjac preparation using an overhead mixer. The combined dispersion is
cooled to about 37°C in a water bath. The resultant dispersion is a low viscosity
maltodextrin-konjac composition.

The low viscosity dispersicn is then subjected to enzymatic treatment. A

75  sufficient amount of 0-amylase, for example, is added to the low viscosity
maltodextrin-konjac dispersion. A sufficient amount of enzyme is that which
contains the appropriate enzymatic Units necessary to hydrolyze the maltodextrin to
ghucose, specifically in this case, the ¢ 1-4 glycosidic bond in the maltodextrin. The
enzyme-treated sample is incubated at about 37° C in a water bath for a time |

30 sufficient to effectuate cleavage of the glycosidic linkage that reduces the molecular
weight of the maltodextrin resulting in a high viscosity product. In addition to

enzymatic cleavage, the present invention encompasses other well known protocols
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cl eaving glycosidic Iinkages (E)r esent in malt Odrelt)étstrixlzarllu}égt?m to those
skilled in glucomannan) which would be present in the gastrol
Recent studies have demonstrated the effectiveness of glucomannan in
lowering serum glucose and cholesterol in humans. Arvill, A. and Bodin, L., Am. J
Clin. Nutr., 61:585-589 (1995); Doi, K., Eur. J. of Clin. Nutr., 49, suppl. 3:5190-
20  S197 (1995); and Shimizu, H., et al., J. Pharmacobio-Dyn., 14:371-375 (1991). A
potential difficulty in adopting glucomannan in a therapeutic regime is the viscosity
that is generally associated with levels considered to be therapeutic in the treatment
of certain disease processes, such as diabetes. There exists a need to deliver a low-
viscosity glucomannan preparation if it is to be considered as a realistic therapeutic
25 approach to diseases like hypercholesteremia and diabetes. One approach used to
address this problem of delivering a low-viscosity composition to patients, for
example, diabetes patients, is described in EP 0 898 900 A2 to Societe Des Produits
Nestle S.A., the entire teachings of which are herein incorporated by reference. In
this approach, a composition comprising a protein source, a lipid source and a
30 carbohydrate source, wherein the carbohydrate source includes a fiber mixture

containing a viscous soluble fiber and inulin is employed. In liquid form this

preparation has a low viscosity.
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1 el ty | Rocdap PrAgeR dCRERBAeiren 1oRb e i ”, | B0 P ol ty

that is generabininBisiCiarad o oliksly, eal Osmne) eeed Fubbbltfigbbpout i ¢ in
t o

t he treatnen certain di sease processes, such as diabetes. There exists
a need to delLomdony ppdR7-3ddd92t y gl ucomannan preparation if it is to be

considered as ar alﬁh@l'ﬂf}: E{ngg’fe"r aRg g}]oié)(& X oSPRLOR e bfbsehtSRAS SR pettgins to

hyper chol est er em roach used'to address this problem

of del i veri ng dedSWVoFiiSHQSig BloSO BRI érolin atmarnnail, énieding bnmae)cmunsing
di abetes patients, Is described in EP Q 898 900. A2 to Sﬁ@% te. Des Produits
Nestl e S.A. , atinnistating to the mammajaneieRyetherapaititamaynt £ ﬁ‘ﬁl}l“&t ed by

T pid sodsse SamoseR BLRE S el OBy R O et o sour co
i ncl udes a f igR@hirdt tsi@hess eihiapatients. aThei shutyusvealdd thatthe msan cElESERll i n i s
(;gglsoyed. a ltlawie?lijzi tiefp%iTi;}a%E pat?crn%se %ro%t cib%?e Qnadsno%-éb%\éve,\@arsscrg&ﬁctex in thoe NOV
consuming glucomannan daily. Doi, K., e al., Progress in Obesity Research 1990.
Proceedings of the Sixth International Congress on Obesity, eds. Qomura, Y., etal,
20 Pub. John Libbey (London), pp 507-514 (1990); also see Arvill, A. and Bodin, L.,
Am. J. Clin. Nutr., 61:585-589 (1995).
It should be understood that although the present text is directed to
maltodextrin-konjac dispersions, the konjac compositions serve an illustrative
purpose and therefore, the principals contained herein may be applied to other
25  viscosity lowering compounds.
The teachings of references referred to herein are incorporated herein by
reference. All percentages are by total weight unless otherwise specified.

The following examples are offered for the purpose of illustrating the present

invention and are not to be construed to limit the scope of the present invention:



WD 00/ 67592 -13 PCT/ US00110699 The present invention also pertains to a
met hod for |owering blood glucose levels in a mammal, including huxfekiy 2003

conpri si ngvadm' nistering to the mammal an effective therapiﬁ'@%{]@m%t of
; e

t he konj adv@8KE&8Etion. I1n a study conducted on diabetic p

t herapeutic effects of konjac were anglyzed in this group of 5 patients. A
total of 195 patients wth diabetes participated in the study. They were
grouped according to the type of treatnent they were receiving. Al of the
patients took 7.8 granms of glucomanpgamMpiEg for sixteen weeks. The
results of the study found a significant reduction in blood glucose |evels
In those patients tested. Doi, K., et al., Progress in Qohesity Research

1990. Proceegd.n t Si 1Q I nternational ress Chesity, eds.
Comir o, Y. . EXAYPLE plffecs o Mot Cobgimaain < Svis ehRoT880) i n
addition to | owering bpaodr-ghucose | evels, the present invention pertains

to a nmethod for |owering blood cholesterol in a mamual, including human,
conprising adm rllstefféchgf meltodaxtmmmeomebntzationf watbtmaltodenwindBdreldc anount of

the konjac 15 itian. | St ef d by, Doi ., th
bl 600 chal ¢ SOBFGHE GB.e BRiaH el Rou e SHHuces BanasguRiohene i by + 1
reveal ed t haatdgw?o EE%@.siSE Pdveid GISE 5 nﬁﬁ%ﬁkxdﬁﬁ ih BSIBBA! T6iphdfad e RRTBRNT S,

bot h obese and non-obese, was reduced In those consum ng gl ucomannan
dai | y. Doi, maltodextrl was firmegrie sppronin@itelyi70y CReatentociorm 300solutimsc Eotiasgs of

the Sixth Int ti | Congr. [ ds. Y. t al., 20
bub. 1ohn LHSSAR pias MRy srrren s goctimattodeesty) sotiiian, “EBRER dhiac Tl Xins
Bodin, L., Afcentratichwhs™9h. The fidal 380a88rin £388antratibn $h eathtbfigadiffegtar st ood

t hat, al though the present text is directed to maltodextrin-konjac
di sper si bhs,solutionk was A0, Ochpds i2t5, 595 18.8r ansl En0Y4 Vissopiat weedetpamipede and

therefore, the principa cont ai ned ein may be applied to other 25
vi scosity |db§é‘?5p?1§f %@Wﬂgﬁs‘mﬂaﬁﬁeﬂ;ﬁ’ﬂbs of references referred to
herein are incor pREsalts Ghdiedh & FighV illusgh@deneasingdviscosityowith ageeasiige by total
wei ght unl ess ot herw se specified. The follow ng exanples are offered for

t he pur pose méltodektrin levels. g anHevessegslationshim oEviscesity da gnadiodedBa to be

construed tocolnlcer?:t%atitog.e scope of the present invention:

15 EXAMPLE 2: Effect of Maltodextrin DE on Viscosity of Konjac Dispersions

The effect of maltodextrin DE value on konjac viscosity was evaluated.
Maltodextrin with DE values ranging from 1-18 was stirred in approximately 70°C
to 80° C water to form solutions (note: DE 1 maltodextrin is not fully soluble under
these conditions). Konjac powder was then stirred into each maltodextrin solution.

20 The final maltodextrin concentration was 10% and konjac was 3%. Viscosity was
determined using a Brookfield type viscometer at 2 rpm.

Fig. 2 shows that the effect of reducing konjac viscosity increases when
combined with maltodextrins having low DE values. This represents a direct
relationship of viscosity to maltodextrin DE. At the same time, an inverse

25 relationship of viscosity to maltodextrin molecular weight is represented. (The
unshaded boxes represent konjac controls with no maltodextrin present at each
concentration as noted on the graph). The effect is shown at three konjac to

maltodextrin ratios.



0 6 NOV 2003 WO 00/67592 PCT/ US00/ 10699 -14- EXAMPLES EXAMPLE 1: Effect of
Mal t odextrin Concentration on Viscosity of Konjac Dispersions The @bfN§¥t200)
of maltodextrin concentration, with maltodextrin DE held 5 constant, on the
vi scosi t yWsh 6&@592ac di spersi ons was assessed. Konjac fl our PRASSOYIEY ¢t o
increasing levels of DE 5 maltodextrijf in solution. To prepare the sanple,
mal t odextrin was stirred in approximately 70 C water to form si x sol utions.
Konjac powder was then stirred into each maltodextrin solution. The final

konj ac conc ' ) %..The, fjna | n..concentration in each
of 6 di fferM%%Fo#yﬂg%de@}.’ﬁ',&o@%’l%?ﬁ@égflsg. 0, 10.0, and 15.0%
Viscosity was det@faigifdvasiflided withBneakihesd miterpe DE Smahedextrimpre2 r pm

Results shown in Fig. 1 illustrate decreasing viscosity with i ncr?o?si ng
nal t odext ri dispewsed & approximately 0°Sewelsr.af hoRBH| SHapEU CARCSETaRen Was 1o

mal t odextrin oncentrati.on.. 15 LE 2; feg I-a ,DE on
Vi scosity ofm‘?(@?ﬁ é‘iﬁﬁ‘@ﬁg?’&iﬂﬁgm%ﬁl\{%&‘?éﬂ&% %n%f)?b’d‘g%élﬁﬁ? tri\(/)glaue on
konj ac vissceghbyaal@sypR\UAcHRlRY at Mairh OBRX B iadicated thaldimlualexein doesgbng from
1-18 was stirred 1 n approximately 70 C  to 80 C water to form solutions
(note: DE | demdetsedbs viscosityof igoar fum Higpession®l e under these conditions).
Konj ac powder was then stirred into each nmaltodextrin solution. 20 The
final maltodextrin concentration was 10% and konjac was 3% Viscosity was

det er m ned us{A0rPd FR¥:00Kek} 61 By dryReedGasrUTEK Sfja@Vistosipm Fig. 2 shows that
the effect of reduci ng”konjac viscosity increases when_  conbipned with

mal t odextrins havioexamine BE effgttof aonTriltodexpinPobisaechandpso@konace| at i onshi p

of viscosity.to .maltodextrin DE A t | &P

rel ati onshi éq%osw,gggrsoﬁ%;dlg&arm o&%é{%ai zédr%fcedgui ardg@wteo% gﬁ ?@Zr e%frlaersent ed.
(The unghadgeh {esh WRREE Seetheddnbat Tiwhydeblyzed fular mas prd-Gisprsed mn pr esent
at each corncentration as no'ged on the graph). The effect is shown at three
konjac to rpproztexehi H°Cat805€. woervitlowirppg3 The final konjac concentration was

1% and the final hydrolyzed guar concentration was 10%. Viscosity was determined
on a Brookfield type viscometer at 60 rpm.
Results showed that the hydrolyzed guar decreases the viscosity of konjac
15 dispersions as illustrated in Fig. 4. This indicates that non-maltodextrin

polysaccharides also interact with konjac to reduce its viscosity.

EXAMPLE 5: Effect of Inulin on Konjac Viscosity
To examine the effect of non-maltodextrin polysaccharides on konjac
viscosity, inulin was used. Konjac was added to a inulin solution with an overhead
20 mixer. The hydrolyzed guar was pre-dispersed in approximately 70° C - 80° C water
with stirring. The final konjac concentration was 1% and the final inulm
concentration was 15%. Viscosity was determined on a Brookfield type viscometer
at 60 rpm.
Results showed that the inulin decreases the viscosity of konjac dispersions
25 as illustrated in Fig. 5, and is an example of the effect of a non-maltodextrin

polysaccharide on konjac.



WO 00/ 67592 PCT/ USOQO 10699 -15 EXAMPLE 3: Effect of Ml todextrin on @JR{W 2003
Gum Di spersion Guar gum was added with an overhead m xer to DE 5

nal t odext B ohffsy di spersed in approximately 70 C water. ThpchhResn@yer gum
concentratiron was 1% and the final | t odextrin concentration was 10%
Viscosity was nonitored on a 5 BrookTi‘eld type visconeter at 2 rpm Fig. 3

I ndi cates that naltodextrin does not decrease the viscosity of guar gum

di spersions. EXAMPLE 4: Effect of Hydrolyzed Guar on Konjac Viscosity To
exani ne t he BXAMRLE$: &ifest sk rpwedc L'gesh8t ysacchari des on konj ac

vi scosity, hydrol r I; gpgdfol yzed
guar 10 gum sol Lﬁ%ﬁ%a%ﬂ%ge%%@ﬁ%ﬁgé@%@dﬂ?%@ﬁ#ﬁ%@ﬁ§gl§jg|@§gglgt033uar was

pr e- di sper sqglod M shtRpRatt Batfel hide (pHEAD aabemn températire faridfgminfites. A nal
konj ac concentration was |% and the final hydrol zgd B&r copcentr.ation
was 10% Vi s@ﬂgimq}toda!smnéﬁblﬁﬁﬂﬁ@épfw%i@f@é%ﬂ@géz %Bg '%E’éﬁBgﬁ’fm’At 60

rpom Results wed. that the.hydrol . ' \day Of
conj ac 15 dPSB0E 8 BHES By Y B At LB il ShAFRE SohPn e e

non- mal t odextyd Maltdiekititehitin washed sembinte withithevbidvidushy prepared kedlace its
viscosity. EXAMPLE 5: Effect of Inulin on Konjacg, Viscosity To examine the
ef fect of nodismsimmumgmnnvgb¢=5¢§aef@naih@é§nfe}ﬁe¢<BHP%OD\W%%%E’P"EE@,X‘OFH in was
used. Konj ac s ~added .t afh inulin solution with an overhead 20 m xer. The
hydr ol yzed g‘ﬁ\gf’ %@a&a&rg’l Spersed in approximately 70 C - 80 C water wth
'stirring. The finphe fiopursias waedpeddd iato avo 468y pottiansd Tohend ofithe tvaul i n
concentration was 15% Viscosity was determ ned Qqn a Brookfield type

Vi SCONEt 0 prtions Waraddrs 4k of BRGIEPAOEARIE RATIY|EIE SHIIRD, GRS

vi scpsity of j. & | sperL.si 5 asqi ] t bksAv). thé an
exanpl e of t%@&’?&c&%ﬁ“ﬁ H%nqinégl%ggigﬁ#gat%%%%gc S!;IF@ esgonﬁ%g)nj ac. 06
NOV 2003 WO £Hi6r 02 alel/ A80Qfph6§hate tiffdr X\/Biiird: TeftwotsamipleEiyghat i c

Di gestion

incubated in a 37°C water bath for 24 hours. Viscosity of each sample was
measured at time O (prior to enzyme addition) and at 1, 2 and 24 hours after enzyme
15 addition using a Brookfield type viscometer at 60 rpm. TABLE 1 shows the
viscosity development of the samples. The resuits indicate that the viscosity of a

konjac system can be increased by hydrolyzing the maltodextrin with ¢-amylase.

TABLE 1
Viscosity (cP)
‘ 20 Konjac dispersion
Time (-) enzyme (+) enzyme
0 58 58
1 hr 73 4150
2hr 80 5140
25 24 hr 88 6817




A konj ac di spersion was prepared by adding 8g of konjac flour to 392g of
0.02 M phosphate buffer solution (pH 6.9) at roomtenperature for 3(3% NOV 2003
m nutes. A 400g mal todextrin solution was prepared by dissolving 120g of
DE 5 nul t evi@ed/eisme 5 i n 280g of buffer by heating at 70C undeCT/ESfi0{1869%90n
until the solution turned clear. Thg-maltodextrin solution was then
conbined with the previously prepared konjac dispersion using an overhead
m xer. The conbi ned di spersion was allowed to cool to 37 Cin a water
bat h. The di [ Sl s diyided, jnto t 0g _portions. To one of the two
10 portions m&ﬁayﬁsﬁﬁfl%’y%&}@ e‘"&ﬁ%&ﬁ’?f’% tt-anyl ase sol ution, which
contains 3000 Unj ¥ ibeYeddit '@@ﬁ@m’iﬁi@ kEfiac fiotr whoui s,
Mb.). To the ot heégﬁop&gfr?%#%abtgyaddgjﬁ?ﬂnﬁéof hosphatg ggjffer as a
control . Thelevelopshnfheformelation forabbetodd it as IPWSC wat er bath for 24 hours.
Vi scosity of each sanpl e was neasured at gd/rre O (prior to enzyne addition)
and at 1, 2 and 24 houkeas  er enzyme 15 addition using a Brookfield type
Vi scomete%_ at 60 %_pm DEBLE ho&hews the vigsusity devel opnent of the
sanples. The results indicate that the viscosity of a konjac system can be
i ncreased by hydral yzi Gopcolete sperip odext rin #¥h a-anyl ase. TABLE 1 20 25
Viscosity (cP) Konjac_di sgersi on Tinme(-) gyme(+) enzynme 05858 1 hr 734150
2 hr805140 24 hr 886817FHESROV 2003 WO 00/ g%éz PCTNSOO 10699 -17 EXAMPLE
7: Use of Konjac Bl endgipimfipod Systens A gggel of a mlk based nutritional

bever age contai ning konjac flour was devel oped. The fornul ation for the
nodel is as fol | oViscosity of the sample was determined using a Brookfield type viscometer

. 10 =2t 60 rpm. A control sample of 1% konjac dispersion in milk was also measured,
i
both values were compared to two commercially available, fiber containing,

nutritional beverages. TABLE 2 shows that the konjac combination allows high

levels of konjac to be used in a nutritional beverage.

TABLE 2
15 Sample viscosity (cP)
konjac and maltodextrin in 191
milk
konjac in milk 8717
commercial product 1 57
20 | commercial product 2 119

While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.



5 1. Konjacl% 2. DE 5 Mal t odextrinl4. 5% 3. Chocol ate syrup3.5% 4. Fruct osel. 0%
5. Skim m | k80% Vi scosity of the sanple was determ ned using a Br ookiq’ @Wﬂ 3
type visconeter 10 at 60 rpm A control sanple of 1% konjac di sper ?qq
m |k was al so neasured, both val ues weig conpared to two commercially

avai | abl e, fiber containing, nutritional beverages. TABLE 2 shows that the
konj ac conbination allows high Ievels of konjac to be used in a
nutritional beverage. TABLE 2 15 20 Sanpl evi scosity (cP) konjac and

mal t odextrin in 191 mlk konj ac in m k8717 comrercial product 157
comrerci al product 2119 While this invention has been particularly shown
and described with references to prefgpied enbodi nents thereof, it will be
understood by those skilled in the art that various changes in form and
det ai | s\ﬁg%.bgl rra%s therein without departing fromthe scope of the

i nvent i o"BATHAPEESEd by the appended clains. 0 6 NOV 2003 -18 CLAI M5 What
Is claimed is: 1 Alow viscosity konjac conposition, conprising konjac and
a viscosity lowering polysaccharide dispersed in an aqueous medi um

wher ei n 1t he dolyvosistasiy khajac eorhpaesition, scropriting kenjpaareta viscdsiipj@weriigs per sed

I n the aqueous rredhgnn&gé]lsthe absence of t

polysacc persed 1n an aqueous mcgi%m, wherein the composition has a low
viscosity compared to konjac dispersed in the aqueous medium in the absence of the
viscosity lowering polysaccharide and wherein the viscosity lowering polysaccharide
is maltodextrin, hydrolyzed guar gum, inulin and combinations thereof; wherein said
aqueous medium is selected from the group consisting of: milk, water-based beverage,

milk-based beverage, carbonated beverage, non-carbonated beverage, fruit-based

beverage, beer, wine and soy milk.

2. The composition of Claim 1, wherein the dextrose equivalent value of maltodextrin is

less than about 18.

3. The composition of Claim 1, wherein the amount of maltodextrin is from about 0.5%
to about 20% by weight.
4, The composition of Claim 1, wherein the amount of konjac is from about 0.5% to

about 5.0% by weight.

5. The composition of Claim 1, wherein the amount of hydrolyzed guar is from about
1% to about 20% by weight.

6. The composition of Claim 1, wherein the amount of inulin is from about 0.5% to
about 30% by weight.
7. A food product, comprising a low viscosity konjac composition comprising konjac

and a viscosity lowering polysaccharide dispersed in an aqueous medium, wherein the

composition has a low viscosity compared to konjac dispersed in the aqueous medium



viscosity lowering polysaccharide and wherein the viscosity |owering

pol ysaccharide is maltodextrin, hydrolyzed guar gum inulin and UE NOV 2003
conbi nati ons t hereof, wherein sai d aqueous nediumis selected fromthe
group consisting of. mlk, water-basedl®everage, mlk-based beverage,

car bonat ed beverage, non-carbonated beverage, fiuit-based beverage, beer,
wine and soy mlk. 2. The conposition of Caiml1, wherein the dextrose

equi val ent vémﬂ@abﬁenmbfﬁmmp‘&iw liosverin@B@lysmglwriaib@nd “&@reilsthemositbf’rposi tion
of Caiml, eren e nt of | t.odexirin fromabP .5% to about
20% by wel ghOWErNETRL BEABLY IO Xy ek P HBAABGNT of  Konj ac
is from abou'rc()l(i)ﬂnfm{«hg,ﬁ>S thafdgpt 5. 0% by weight. 5. The conposition of Claimi,
wherein the anount of hydrolyzed guar is fromabout 1[%to about 20% by

wei ght. 6. The conposition of Claim1, wherein the amount of inulin is from

about 0,.5%t bout 30% A food. p t, conprising a | ow

Vi Scosi isy koﬁhﬁg ‘EﬁWﬂg ?ﬁ@@fn’ﬁh‘@ﬂ%@@&ﬂ? mgafgﬂg roduct osj ty lowering
pol ysacchari de di spersed in an aqueous mnmedi um wherein the conposition has
a low viscosity conpared to konjac dispersed in the agueous nedium 0 6 NOV
2603 -19. i n f{The fadbmodectof Cldim Twhchss 4 yeducadetia, haw [ loy $a dreh doodiprodnd.
wherein the viscosity |owering polysaccharide is maltodextrin, hydrolyzed
guar gum inulin and conbinations thereof. 8. The food product of Caim?7

whi ch igpa f e?&gf ]?ijg{ﬂl&gyf Eﬂ’fﬁﬁil d)%@{épﬁ thfe%edu P&’ £ 0189., { %P%ﬁé)f{o_?ggﬁ%dﬂcz

whi ch |s a reduce ['ow T at "or ree uct ood

product of Cligdelactd frdretisd grotyp eorisixtivg et iéedrearh cmkés;pudxtm@ atpeidesserts,ood
product is selected fromthe group consisting of. Ice cream cakes
puddi ng t ype S#HEEE apargarines hufics speapyl bydter, salad Htﬁssless cisamribeessusnagk dinsal ad

dressings, ¢ eam yogurt,
frozen desse%@Mﬁ%gg&gﬁﬁgeggg%ﬁofwsg%g@ﬁpf%%gﬁ%egt%)f Caim7 which is
used as a shortening in the process of nanufacturing a baked food product.

12. The food product of C aim 11, wherein the baked food product is
sel ectedlfr oﬂgmrﬁ@od product of Claim 7 which is used as a shortening in the process of

manufacturing a baked food product.

12. The food product of Claim 11, wherein the baked food product is selected from the
group consisting of: cakes, pies brownies, cookies, breads, noodles, crackers, graham

crackers and pretzels.

13. A method for preparing a low viscosity konjac composition, comprising admixing
konjac and a viscosity lowering compound in an agqueous medium, thereby producing
a low viscosity konjac composition; wherein the viscosity lowering compound is

selected from the group consisting of: maltodextrin, hydrolyzed guar gum, inulin and

combinations thereof.

14. The method of Claim 13, wherein maltodextrin has a dextrose equivalent value less
than about 18.

15.  The method of Claim 13, wherein the maltodextrin is present in an amount of from

about 0.5% to about 20% by weight.



group consi sting of. cakes, pies brownies, cookies, breads, noodles,
crackers, graham crackers and pretzels. 13 A net hod for preparing A6 ING¥ 2003
viscosity konjac conposition, conprisi n(? adm xi ng konjac and a viscosity

| oweri ng conpound in an aqueous nedi unfl-t hereby producing a |ow viscosity
konj ac conposition; wherein the viscosity |owering conpound is selected

fromthe gro o.mal todextrjn, hydrolyzed guar gum inulin and
conbi natifons e %ﬁ?dsof Gy, wﬁrﬁadfl%hyd@ama@rlweﬁeémw%ﬁmr| n has
a dextrose e lo HS% han about 18. 15. The nethod of Caim
13, wherein tﬁgﬂﬂaﬁtﬁ)dﬁéxk??ﬁ I's e|o1 }tgsent in an anount of from about 0.5%to

about 20% by wei ght. 0 6 Nov 2003 -20 16. The nethod of C aim 13, wherein

t he hydrol yzed guar i (glmesent in ampunt from abqut 1 %to about 20% by
wei ght . %’f%@f eyl di Whersin thikangac s Prrseikdh pB amoyntnfdeamebew an

anmount of fr o ut 5.0% by weight. 18. The nethod of C aim
13, wherein &h@eﬂggﬁéoéléglog %igve%' inanutritionally beneficial anmount to

ef fect a decrease in serumchol esterol or a decrease in serum gl ucose
| evel s or both. 19. Use of a | ow viscosity konjac conposition for the

manuf actlir e dtheangteed effrlahm 18 ovherpigthe korgadis prrsenyiin e saiitioaglly beneficigl namal
i n need thereal, CQTH. Aﬁ&ré%ﬂe ?n efifth ',;M&est&%% Eé&éage %”&Hp% §RIco level]s

conposi tion conpr|5|ng a vis S|ty i Ng ‘polysacchari &in
an aqueous nmedbuth mhereln the V|sc05|ty Iomerlng polysaccharlde is
selected fromthe group consisting of. maltodextrin, hydrolyzed guar gum
inulin and conbinations thereof. 20. Use of a IOM/viscosity konj ac

f f bl
cOnposi tlbon e otfgqus%Bﬁﬁft Kon O r%g% 1on§0r:}(§e man&rac e a;rlgg %é)n(%g%unt of

chol estefol in risrng an ef

conposi tion GOWEKingShIoEed gmech@mm@ Mafif@bintnéed RSO NbniR siipamCdTRtice | n
an aqueous nedi um wherein the viscosity |owering polysaccharide is

sel ect ed fr onherapeatig amepnicefrasiontriosigion comprising Henjae amd a vigelpsity yjoweringuar gum
inulin and Conplsaccthange in anhaqueootfs ‘medium; wherein the viscosity lowering polysaccharide
is selected from the group consisting of: maltodextrin, hydrolyzed guar gum, inulin

and combinations thereof.

20.  Use of a low viscosity konjac composition for the manufacture of a medicament for
lowering blood cholesterol in a mammal in need thereof, comprising an effective
amount of composition comprising konjac and a viscosity lowering polysaccharide in
an aqueous medium; wherein the viscosity lowering polysaccharide is selected from
the group consisting of: maltodextrin, hydrolyzed guar gum, inulin and combinations
thereof.

21. A method of preparing a high viscosity food product or beverage from low viscosity

food product or beverage, comprising:

a) heating a mixture of maltodextrin and konjac containing food product or
beverage in an aqueous medium under conditions suitable to produce a low
viscosity mixture; and

b) hydrolyzing the maltodextrin in the konjac-maltodextrin composition in order
to reduce the molecular weight of the maltodextrin,

thereby increasing viscosity of the composition.



21. A nmethod of preparing a high viscosity food product or beverage from
| ow viscosity food product or beverage, conprising: a) heating a {f NBVuzigl
of maltodextrin and konjac containing food product or beverage in an
aqueous nedi um under conditions suitabPe to produce a | ow viscosity
m xture; and b) hydrolyzing the nmaltodextrin in the konjac-mnmal todextrin
conposition in order to reduce the nol ecular weight of the maltodextrin,
t hereby increasing viscosity of the conmposition. 0 6 NOV 2003 -21 22. The
met hod of Claim 21, wherein the nmaltodextrin has a dextrose_equival ent
val ue of2. | eddemethodeiduleim 31, wheremthe maltedsartray hasiadexirose ednfnaient malup of
anount of konj |.S.f about 0.5%to about 5.0% by weight. 24. The
nmet hod of C g+s%%,abo {e)frge'i n enzymatic treatnment or acid treatnent or a
conbi nation thereof is used in step (b). 25. The nethod of C aim 21,
wherein the enzyne is an a-anyl ase. 26. A pharmaceutical product conprising
a | ow vi2dcosilthy mathgde! Cloimadi vhaein thoameynsiof foniroisifeam abept §. 5% sxdhaut y
| owering pol 3.’53@2%9%1;\@1‘? di spersed in an aqueous mnedi um wherein the
conposition has a’l'oWw Vi scosity conpared to konjac di spersed in the
aqueous nediumin the absence of the viscosity |owering pol ysacchari de;
wherein the viscosity |owering polysaccharide is naltodextrin, hydrolyzed
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konjac and a viscosity lowering polysaccharide dispersed in an aqueous medium,

wherein the composition has a low viscosity compared to konjac dispersed in the
aqueous medium in the absence of the viscosity lowering polysaccharide; wherein the
viscosity lowering polysaccharide is maltodextrin, hydrolyzed guar gum, inulin and

combinations thereof.

27.  The pharmaceutical product of Claim 26 comprising ingredients that are suitable for a

diabetic.

28. A nutritional beverage comprising a low viscosity konjac composition, comprising
konjac and a viscosity lowering polysaccharide dispersed in an aqueous medium,
wherein the composition has a low viscosity compared to konjac dispersed in the
aqueous medium in the absence of the viscosity lowering polysaccharide; wherein the
viscosity lowering polysaccharide is maltodextrin, hydrolyzed guar gum, inulin and
combinations thereof; wherein the nutritional beverage provides a nutritional level of

konjac of about 3.0 g/day to about 10 g/day.

29.  The nutritional beverage of Claim 28 comprising ingredients that are suitable for a
diabetic.
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viscosity lowering polysaccharide dispersed in an aqueous medium, wherein the
composition has a low viscosity compared to konjac dispersed in the aqueous medium
in the absence of the viscosity lowering polysaccharide and wherein the viscosity
lowering polysaccharide is maltodextrin, hydrolyzed guar gum, inulin and
combinations thereof, wherein said aqueous medium is selected from the group

consisting of: milk, water-based beverage, milk-based beverage, carbonated beverage,

non-carbonated beverage, fruit-based beverage, beer, wine and soy milk.

32.  The beverage of Claim 31 which is a reduced fat, low fat or fat free beverage.



