DESCRIPTION ALOE VERA EXLI'RACT, METHOD OF PRODUCING ALOE VERA EXTRACT, AND
HYPERGLYCEMIA IMPROVING AGENT Technical Field [0001] The present invention relates to an
Aloe vera extract containing a mixture that consists of a cyclolanostane compound and a lophenol
compound in an amount of 1.0% by mass or more, a method of producing the Aloe vera extract by a
supercritical fluid extraction method, and a hyperglycemia improving agent containing, as an active
ingredient, an Aloe vera extract containing a mixture that consists of a cyclolanostane compound and
a lophenol compound in an amount of 1.0%°By FassTor@hore. Background Art [0002] It is known that
a worsened hyperglycemic state causes various diseases, and the state is referred to as diabetes. In
Japan, itfid-S&id\thattHereé e Trorl EHalY Bixiee R RAMOAS WEpatichts the prstimbetic staté (so- called
borderline patients), and in view of the current lifestyle habits, the number of the patients is expected
to contiﬁh’&t%ﬁﬁéf‘é%@@ﬁﬁtﬁ@ﬁﬁ@ﬁ&‘ﬁ@of&é@%’prevent development of diabetes caused by the

hyperglycemic state, 1 blood glucose levels must be controlled in the long term.

Technical Field

[GO01] The present invention relates to an Aloce vera
extract containing a mixture that consists of a cyclolanostane
compound and a lophencl compound in an amount of 1.0% by mass
or mere, a method of producing the Alce vera extract by a
supercritical fluid extraction method, and a hyperglycemia
improving agent containing, as an active ingredient, an Alos
vera extract containing a mixture thaf consists of a
cyclelanostane compound and a lophenol compound in an amount

of 1.0% by mass or more.

Background Art

(0002} It is known that a worsened hyperglycemic state
causes variocus diseases, and the state is referred to as
diabetes. In Japan, it is said that there are more than
sixteen millions of patients in the prediabetic state (so-
called borderline patients), and in view of the current
lifestyle habits, the number of the patients is expected to
continue to increase in the future. In order to prevent

development of diabetes caused by the hyperglycemic state,



[0003] The hyperglycemic state is a state where blood glucose levels are beyond the normal range,
and the normal range is a state of a fasting blood glucose level: 110 mg/dl or less, a blood glucose
level one hour after loading of 75 g of sugar: 160 mg/dl, or less and a blood glucose level two hour
after loading of 75 g of sugar: 120 mg/dl or less (Non- Document 1). Patent [0004] Hemoglobin Ale, a
binding substance of glucose and hemoglobin, increases depending on the degree of hyperglycemia.
Because hemoglobin Ale once produced does not disappear until the life span of erythrocyte (120

days) ends, it teflecis ihe. pasthload glicosg contipl conditions;qveralong period of time

(Non-patent document 1). [0005] Further, a-glucosidase inhibitors, sulfonylurea drugs as insulin

secretagoguges; thiazoliding dexiygtives as dpsulindesistance impseving agents-and theslike are
currently used as therapeutic agents for diabetes. However, the drug efficacies thereof are not

satisfactaryand they=suffer many problemstsuchras side effeatsccausing comarduedgirapid drop in
blood glucose level. Meanwhile, as a drug including a naturally-derived ingredient having an effect of
suppressirg:@h increasetiniacblodd glucose level theqtior artreferenees: haveldisclgsed.a
hyperglycemia suppressing agent containing a
or less, a blood glucose level one hour after loading of 75 g
of sugar: 160 mg/dl, or less and a blood glucose level two
hour after loading of 75 g of sugar: 120 mg/dl or less {Non-
Patent Document 1).
[0004] Hemoglobin Alc, a binding substance of glucose and
hemoglobin, increases depending on the degree of hyperglycemia.
Because hemoglobin Alc once produced does not disappear until
the life span of erythrocyte (120 days) ends, it reflects the
past blood glucose control conditions over a long period of
time (Non-patent document 1).
[O005] Further, oa-glucosidase inhibitors, sulfonylurea
drugs as insulin secretagogues, thiazolidine derivatives as
insulin resistance improving agents and the like are currently
used as therapeutic agents for diabetes. However, the drug
efficacies thereof are not satisfactory, and they suffer many
problems such as side effects causing coma due to rapid drop
in bloed glucose level. Meanwhile, as a drug including a
naturally~derived ingredient having an effect of suppressing
an increase in a blood glucose level, the prior art references

have disclosed a hyperglycemia suppressing agent containing a

banaba-derived ingredient (Patent document 1), a hyperglycemia



banaba-derived ingredient (Patent document 1), a hyperglycemia 2 suppressing agent containing a
concentrated extract of fermentation product of wheats or barleys as an active ingredient (Patent
document 2) and the like. [0006] Phytosterols are broadly classified into three groups:
4-desmethylsterols; 4-monomethylsterols; and 4,4- dimethylsterols. Examples of 4-desmethylsterols
include generally widely known cholesterol, campesterol, brassicasterol, sitosterol, stigmasterol, and
fucosterol, examples of 4-monomethylsterols include lophenol and foliol, and examples of
4,4-dimethylsteretssinclude cycloartamohand riupeolc 0007 hAs methods: of praducing those
phytosterols, there have been disclosed a method of collecting phytosterols with methanol from rape
oil and soybeanwilaanda methbdihat fnclbdes immersiag-érude phytesterols invan organic solvent
and separating the organic solvent to separate R-sitosterol, stigmasterol, campesterol, and
brassicaste@t (Ratent DdEarnent 300008 Thére hawk biden dislesed methods of producing 4,4-
dimethylsterols, which include: a method of producing cycloartenol and 24-methylenecycloartanol
(which is B0 €8fnentional Ramecoft24-mithylere 91t dyclolanestand3iel) into three

groups: 4-desmethylsterclis; 4-monomethylisterols; and 4, 4-
dimethylstercls. Examples of 4-desmethylsterols include
generally widely known cholesterol, campesterol,
brassicasterol, sitosterol, stigmasterol, and fucosterol,
examples of 4-monomethylsterols include lophencol and foliol,
and examples of 4,4-dimethylsterols include cycloartanol and
lupeol.

[0007] As methods of producing those phytosterols, there
have been disclosed a method of collecting phytosterols with
methanol from rape oil and soybean oil, and a method that
includes immersing crude phytosterols in an organic solvent
and separating the organic solvent to separate p-sitosterol,
stigmastercl, campesterol, and brassicasterol (Patent Document
3).

(0008] There have been disclosed methods of producing 4,4-
dimethylsterols, which inciude: a method of producing
cycloartenol and 24-methylenecycloartanol (which is a
conventional name of 24-methylene-9, 19-cyclolanostan—3-ol)
(Patent Document 4); and a method of producing cycloartenol

ferulate from y-oryzanol and a method of synthesizing a



(Patent Document 4); and a method of producing cycloartenol ferulate from y-oryzanol and a method
of synthesizing a 3 compound using a hydrolysate thereof as a starting substance (Patent Document
5) . However, a method of producing 4- monomethylsterols, in particular, a compound having a
lophenol skeleton has been unknown. [0009] As a techniques for isolating phytosterols by a
supercritical fluid extraction method, a one- and two-stage supercritical fluid extraction technique for
concentrates of carotene, vitamin E, and other minor ingredients has been disclosed. For example,
there haveobgendiscloseda methatk-ofl extracting\phyiosterals 4campesterl, sfigmasteral, R-
sitosterol) in natural fat and oil (Patent Document 6), a method of producing phytosterols in the
Amorphophatigsikorjac by atsupercritical duidrextractien methed, andauhypoeghalesterolemic agent, a
prostatic hypertrophy improving agent, and a food or drink including the same (patent Document 7),
and the liken[0040hThe genushloe in therfamilyldligceaedsargraup efzplants includipaAlee vera
(Aloe barbadensis Miller) and Aloe arborescens (Aloe arborescens Miller var. natalensis Berger), and
the like, &k thelycaretempirically kmdwwto:have various efficacies. The prior arts regarding a blood
glucose

[GDO9] As a techniques for isolating phytosterols by a

supercritical fluid extraction method, a one- and two-stage

supercritical fluid extraction technique for concentrates of

carotene, vitamin E, and other minor ingredients has bean

disclosed. For example, there have been disclosed a method of

extracting phytosterols (campestercl, stigmasterol, -

sitosterol) in natural fat and oil (Patent Document 6), a

method of producing phytosterols in the Amorphophallus konjac

by a supercritical fluid extraction method, and a

hypocholesterolemnic agent, a prostatic hypertrophy inproving

agent, and a focd or drink including the same (patent Document

7Y, and the like.

f0010] The genus Aloe in the family Liliaceae is a group

of plants including Alce vera {(Aloe barbadensis Miller) and

Aloe arborescens {(Aloe arborescens Miller var. natalensis

Berger), and the like, and they are empirically known to have

various efficacies. The prior arts regarding a blood glucose

level improving effect of those efficacies of plants of the

genus Aloe include: clinical studies in the United States

(Non-Fatent Document 2); a hypoglycemic action observed in



level improving effect of those efficacies of plants of the genus Aloe include: clinical studies in the
United States (Non-Patent Document 2); a hypoglycemic action observed in 4 animal studies
(Non-Patent Documents 3 or 4); and a hypoglycemic action of polysaccharides in plants of the genus
Aloe (Patent document 8). Moreover, an Aloe vera squeezed liquid and a hypoglycemic agent
containing the squeezed liquid as an active ingredient (Patent Document 9) have been disclosed.
[0011] Meanwhile, as techniques for extracting an active ingredient in Aloe having a blood glucose

level improving leffect,the following technigues-have:-been disglosed. Far, gxample, the techniques
include: a method of producing an Aloe vera gel stock solution, which includes sterilization with

chlorine, superhisating &t 99C; and filtratier (Ratenth Pecurent £0); amethagofyradycing an Aloe
vera gel squeezed liquid which is characterized in that all steps are carried out at 75C or lower

(Patent Documelritelilgran Adaewenar squeezem liguidobiained hy sgueszing andditration steps and
by a treatment using activated carbon, diatom earth, and a sterilization filter, while controlling heating

to 60C fori3Qu iminates ir ali productiomsteps (RatentRacumentl?): rRad agmethed of praduging Aloe

products which includes: preparing an
as an active ingredient (Patent Document 9) have been
disclosed.
[0011] Meanwhile, as techniques for extracting an active
ingredient in Aloe having a blood glucose level improving
effect, the following techniques have been disclosed. For
example, the techniques include: a method of producing an Aloe
vera gel stock solution, which includes sterilization with
chlorine, superheating at 90°C, and filtration (Patent
Document 10); a method of producing an Aloe vera gel sgueezed
iiquid which is characterized in that all steps are carried
out at 75°C or lower (Patent Document 11); an Aloe vera
squeezed liquid obtained by squeezing and filtration steps and
by a treatment using activated carbon, diatom earth, and a
sterilization filter, while controlling heating to 60°C for 30
minutes in all production steps {(Patent Document 12); and a
method of producing Aloe products which includes: preparing an
Aloe juice from leaves of an Aloce plant; adjusting the pH of
the juice to 3 to 3.5; precipitating activated substances by

adding a water-soluble lower aliphatic polar solvent to form a

heterogeneocus solution; and removing the water-soluble lower



Aloe juice from leaves of an Aloe plant; adjusting the pH of the juice to 3 to 3.5; precipitating activated
substances by adding a water-soluble lower aliphatic polar solvent to form a heterogeneous solution;
and removing the water-soluble lower 5 aliphatic polar solvent and solubilized substances to isolate
the precipitated activated substances (Patent Document 13). [0012] Also disclosed are a technique for
producing an extract having an immunodepression-improving effect by: ultracentrifuging Aloe vera;
collecting an ethanol-dissolved part of the resultant supernatant; and performing distribution

extractioa Iof phe: fraetigrowith bstanal (Patent Dosument 14)- @angh & technigue for producing.a
prophylactic and improving agent for obesity by performing distribution extraction of an aqueous

solution ohan Alee-squieezeddiquid-araelvantextrach vwth-ethyhacatatererdwane! (Patent Document
15). [0013] Patent Document 1: JP 2003-95941 A Patent Document 2: JP 2002-371003 A Patent

Documeri©8:1JR 2002-542164 AlRaieotBocument:4:.tIR-h#-018617 4/ RatentuReewmeant 5: JP
2003-277269 A Patent Document 6: JP 2005-87998 A Patent Document 7: JP 2003-113394 A
extract having an immunodepression-improving effect by:
ultracentrifuging Aloe vera; collecting an ethanol-dissolved
part of the resultant supernatant; and performing distribution
extraction of the fraction with butancl (Patent Document 14)
and a technique for producing a prophylactic and improving
agent for obesity by performing distribution extraction of an
aguecus solution of an Aloe squeezed liquid or solvent extract
with ethyl acetate or butancl (Patent Document 15).
[0013]
Patent Document 1: JP 2003-95%41 A
Patent Document 2: JP 2002-371003 A
Patent Document 3: JP 2002-542161 A
Patent Document 4: JP 57-018617 A
Patent Document 5: JP 2003-277269 A
Patent Document 6: JP 2005-879%8 A
Patent Document 7: JP 2003-113394 A
Patent Document 8: JP 60-214741 A
Patent Document 9: JP 2003-286185 A
Patent Document 10: JP 2002-689%97 A

Patent Document 11: JP 2002-284661 A

Patent Document 12: JP 2002-205955 A



Patent Document 8: JP 60-214741 A Patent Document 9: JP 2003-286185 A Patent Document 10:
JP 2002-68997 A Patent Document 11: JP 2002-284661 A Patent Document 12: JP 2002-205955 A
6 Patent Document 13: JP 2832551 B Patent Document 14: JP 08-208495 A Patent Document 15:
JP 2000-319190 A Non-Patent Document 1: Nippon Rinsho, No. 808, Vol. 2, pp.405- 409, 2002
Non-Patent Document 2: Phytomedicine, Vol-3, pp.245-248, 1996 Non-Patent Document 3:
Phytotherapy Research, Vol.15, pp.157- 161, 2001 Non-Patent Document 4: Phytotherapy Research,

Vol.7, ppE3i-421 1993 iselosare: of the dgwention [©014] In development of a functional food using a
plant such as Aloe, the plant must be used in consideration of the water content thereof. For

example pintAloe esa gek {mesaphylbpant of &daewera), the water content is about 98% or more, and
a major part of the solid part is composed of polysaccharides. Therefore, applicable forms of foods
were cohsiderablyrestrieted besause of physigalqproblems. Moreover,

Non-Patent Document 1: Nippon Rinsho, No. 808, Vol. 2, pp.405-

409, 2002

Non-Patent Document 2: Phytomedicine, Vol.3, pp.245-248, 1996

Non~Patent Document 3: Phytotherapy Research, Vol.15, pp.157-

161, 2001

Non-Patent Document 4: Phytotherapy Research, Vol.7, pp.37-42,

1993

Discleosure of the Invention

0014} In development of a functional food using a plant
such as Aloe, the plant must be used in consideration-of the
water content thereof. For example, in Aloe vera gel
(mesophyll part of Aloe vera), the water content is about 98%
or more, and a major part of the solid part is composed of
polysaccharides. Therefore, applicable forms of foods were
considerably restricted because of physical problems. Moreover,
there was a problem that the contents of non-active
ingredients of Aloe vera gel nust be considered to determine
the intake amount for ensuring its functionality.

[0015} As described in Patent Documents 8 to 10 above,

techniques for producing a food that contains Aloe vera gel



there was a problem that the contents of non-active ingredients of Aloe vera gel must be considered to
determine the intake amount for ensuring its functionality. [0015] As described in Patent Documents 8
to 10 above, techniques for producing a food that contains Aloe vera gel 7 excluding an
anthraquinone (anthraquinone-based compound) in Aloe vera gel have been studied, but emphasis is
on excluding unwanted ingredients. Therefore, only those techniques have not solved a problem of
providing a production method that includes efficiently extracting a target active ingredient without

containing:unwaritaddingredients - [0916hL.Meanydiler Patant Pocuments. 6 or 7.ahgvedisgigses a

method of extracting phytosterols by a supercritical fluid extraction method, but does not describe and

suggest afmhethode ok efficiently-collpeting @hﬁ@&@@glsgwir@[@fp@gglgcq@iaog{n@g@/iqgigﬁ%cts and
yielding an extract containing no anthraquinone, and such an extract. [0017] That is, there has not

been knownvetechdiguedor diediging méma,ew@@wmwsmam%g@c rsplvent, which is

intended to be applied to foods and includes easily and efficiently separating phytosterols and

anthraquinotiessinlAlee verarl@018kimdew:of hel ahgve-deseribrd-qbigcigthesqd that
includes efficiently extracting a target active ingredient
without containing unwanted ingredients.
[0016] Meanwhile, Patent Documents 6 or 7 above discloses
a method of extracting phytosterols by a supercritical fiuid
extraction method, but does not describe and suggest a method
of efficiently collecting phytosterols having hyperglycemia
improving effects and yielding an extract containing no
anthragquinone, and such an extract.
[0017] That is, there has not been known a technigque for
producing an Aloe vera extract without using an organic
solvent, which is intended to be applied to foods and includes
easily and efficiently separating phytosterols and
anthraguinones in Aloe vera.
[(GG18] In view of the above~described objects, the
inventors of the present invention have extensive studies to
obtain a form (composition) of Aloe vera, which is suitabie
for exerting the activity sufficiently as a material of a
functional food and for addition to foods. Moreover, the

lnventors of the present invention have used an Aloe vera

squeezed liquid (or a dry powder thereof) as a material to



inventors of the present invention have extensive studies to obtain a form (composition) of Aloe vera,
which is suitable for.exerting the activity sufficiently as a material of.a functional food and. for addition
to foods. Moreover, the |ﬁ\?§n (J)"rcsao%f]tﬁg pr%geni?1 invention have used a# Alfc%((aé vera sqtieerad liquid (or
a.dry poyde.ihgreaf) as anateriglio 3 cary, oyt pyrificalion by,a supeferitical flig extraction method,
and as a result, they obtained an extract’contalxmg a cyclo anostane“compound"l and alloﬁhenol
compou%griq) m@%}{ig%taa&gmgg%%iganbéoadr%regeciticl)'l tgg gﬂix antli,gp%f %okgyto%%rolﬁai‘pinatugl Aloe
vera, and found that the extract contains almostno ant raquinones an "hasEn signific
hvperalyeemia, dmerying.effect hus gompleting dhe present invention, [9019], The pres
intended to pi%vide: an z?oe veratl{? extract t%at can be sgfe?ﬁlnge%ste ,Ocar? be sgg a3 a material of a

food for Rreventing tiestyle, discases., contains an extiemellow leyel of an.anibraguinone, gan be

L %UOCP p?l S
added to foods, and contains phytosterols (including a cyclolanostane compound and a lophenol

compoungh;gd amethod afaraducing the.Alge yeta extrat JA9201Angiher,slectaf g present

invention is to provide a hyperglycemia improving agent containing the Aloe v act as an active

'nWEdEQ%mmoving effect, thus completing the present invention.

D

nt.invention is
0LS

4D

0019 The present invention is intended tc provide: an
Alce vera extract that can be safely ingested, can be used as
a material of a focd for preventing lifestyle diseases,
contains an extremely low level of an anthraguincne, can be
added to foods, and contains phytosterols (including a
cyclolanostane compound and a lophencol compound); and a method
of producing the Aloe vera extract.

[0020] Another object of the present invention i1s to
provide a hyperglycemia improving agent containing the Aloe

vera extract as an active ingredient.

[0020a] In a first aspect, there is provided an aloe vera
extract comprising a mixture that consists of a cyclolancstane
compound and a lophenol compound in an amount of 1.0% by mass
or more, wherein the extract has the following properties (1)
and/or {(2): (1) the mass mixing ratic of the c¢vclolanostane
compound and lophenol compound is as follows: cyclilolancstane
compound : lophenol compound = 6.3 : 2.7 to 5.1 : 4.9; and/or
(2) the content of an anthragquinone-based compound is 0.001%

by mass or less.



[0020a] In a first aspect, there is provided an aloe vera extract comprising a mixture that consists of a
cyclolan siang comp%und %n%gcgo henol cam oynd inan amount of,1.0% h%g ass_or more, wherein
the extraoc[:t has ghe foIIO\Illv?ng gropeﬁ%%nz‘i) and/or (%? :%ﬁ?hg%)noagg n(%iﬁ;'(lsn%rr%l |%r%)f }%klrec}oa%gi%nostane
compound.and lophenol %q{npgygg is‘g‘gggllo S CYC glarEo fane. compo nd : lophenol compound =
6.3:2.7t0S.1:4.9; and/or (2) the content o%lan ant raquf?ﬂor%%é%s% c%m&lu#d%g%.oié?@% by mass

or less. 9.[00211.0ne gmbpdiment fo.sphue the Abovedeseribed roblers, elales ta g Alge vera

extract containing a mixture that consists of a cyclolanostane compound ‘and a lophenol compound in

an amount,of.1. fggﬁemas&forlm%e,lég;vv}agcgsths@&Hgfgbaﬁh%@i@wi%%Bm@&{@%%@)ﬁs\y for (2).

(1) the mass mixing ratio of the cyclolanostane compound’ 9a and lophenol compound is as follows:

cyclolanq:s_g@n%ggm@‘gygg qu[g%g&o{ gg@p@yyd §n@-9612-7(2t9-5-1 : 4.9; and/or (2) the content of an

anthraquinone-based compound is” 0.001% by mass or less. Hereinafter, the Aloe vera extract is also

referred to as "Aloe vefa extiact gf the preseRtipvenion)s <yciolancstane compound



[0022) A preferred embodiment of the first invention of the present application is the following (3)
and/or (421}1@) t%(le%@é(%{olimggtﬁne co&npound is 9,19-cyclolanostan-3- ol and/or

24-methy ene-ﬁ, -cycﬁoianos%%%—ol;lasno‘?osr (ﬁ?ﬁ%eo %henol compound is one or plural compounds
selected from 4};meT¥!FQOJJeSJgﬁ%n'§;§L 4-meéhy!erg[osth7-en- 3-ol, and 4-@e'@yl ti mqst-?-gn-B-oI.
[0023) The second aspéct of the present application 1FSGIVE the abdverdescribed problems relates to
food or d{igk C ntainwggthegélgg Jera extract of the first aspect of the present application. A preferred
embodiment of the’ AloeVera extract in the food or drink of the present invention relates to the same

as that of the firsé ?sp(?%t of the pres%nt ggplig%tiog. Meanwhile a referrggl content of the Aloe vera

extract in the food or drink is 0.01% y mass or more. fﬁ)ﬁﬁ%gﬁg}g thirc asﬁga?ﬁider%fel islps’rovided a

method q{‘%r@gycgﬁg %paélsoeo\éer@eesxéract comprising: preparing powdery Aloe vera mesophyll by
removing water from a mesophyll part excluding leaf skin of Aloe vera by freeze-drying or hot-air

O e 0 s e A Lo L Py Ao ey

"Aloe vera extract of the present inventicon”.
(00227 A preferred embodiment of the first invention of the
present application is the following (3) and/or (4):

(3) the cyclelanostane compound is 9,19-cyclolancostan-3-
ol and/cr Z24-methylene-9,19-cyclelanostan-3-ol; and/or

(4) the lophencl compound 1s one or plural compounds
selected from 4-methylcheolest-7-en-3-0l, 4-methylergesti-T-en-
3~ol, and 4-methylstigmast~T7-en-3-ol.
[0023] The second aspect of the present applicaticn to
solve the above-described problems relates to food or drink
containing the Alce vera extract of the first aspect of the
present application.

A preferred embediment of the Aloe vera extract in the
food or drink of the present invention relates to the same as

that of the first aspect of the present application.

!«.J N

Meanwhile, a preferred content of the Aloe vera extract in the

food or drink is 0.01% by mass or more.

10



(e): (a) the extraction solvent is carbon dioxide; (b) the extraction temperature is 50 to 69C; (c) the
[0024] S Ehbadiment o 104 S8 b Host2-eSLABG prebiarhe ST 16 a OB of produsing
esopy i Rt SXCRAIAE 1651 S of Aoe yura by oS 2LLAmsNG o8 NOCAT iy it ExFacing an
method et of 10 Ol Ay Condios (10 (612 (41 ExtaChin Sol & Earbon B ()

the extrag@gllgﬂ%%(a.tyé%%s 5%15&59{% ©) é%ea, Rres ur%éfsrtjér%)eszc% ~I\_{[I(?Fﬁra' i(Idl)gnoO(;ntq;%gr_tld@mrai:“?I«uSed; and

(e) the extraction time is 50 to 70 minutes. 0024al ina h asp efe is’provided a

hyperalyaariampraying agepLeamppsing. & 81 aglive ingredient. 4 ploe.yera sxirget aoniaining a

mixture that' consists of a cyclolanostane compound and a lophenol compounde inan amount of 1.0%
by mass 195@3%§yWh%ﬁi@ethe ‘e‘@?averqnesophyll by & supercritical fluid
extraction method based on the following conditions (a) to
(e): (a) the extraction soclvent 1s carbon dioxide; (b)) the
extraction temperature is 50 to 69°C; (c¢) the pressure is 15
to 60 MPa; (d) no entrainer is used; and {e) the extraction
time is 50 to 70 minutes.

[0024] One embodiment to



extract has the following properties (1) and/or (2): (1) the mass mixing ratio of the cyciolanostane
compoundggndelo hr%lol com g%%dsis asbfo lows: c%ﬁllolanosta e compound: lophenol compound =
6.3:2.7105.1% 4.9: &ndior (2) the content of an anthragquinGie-hagad compunti§s 89019 by mass
or less. 1%7‘_(8)8[2;(3:]1 %)Qe gmb%dlirggntx}grsglve}t{he ab%ve-.desgi:riggd roblems relates to a hyperglycemia
improving agent including, asan active ingrédient, an Aloe vera ektralt Containing athikttire that
consists of a ycgfcrglgnosrtnaeénseo% mpound andea onggnol com ound in an amount of 1.0% by mass or
more, in which the Aloe veratextract has the followirg properties (5] and/of (6)7 tb)the nfass mixing
ratio of t I stane compound_and lophenol compound is as follows: cyclolanostane
compour?egx%%!eﬁr%% c%%%Bur? ='6.3 Ez%itcges.f ?ﬁ%?}gﬁd/%n; ﬁ%z(%féﬁ:ey cOiftertof AR 2T
anthraquij -hased c qund is. 0.001% Rh mass or less, [002 preferred embodiment of the
fourth inv%%i]gﬁ%g‘ t g Cgpe%%éh%w%\b%ig tion is th Gfmollxg\?v‘lrﬁag 57% And ggr ?éfcﬁ) t?éecy%:iao%‘n‘o“sﬁgﬁe

ComPOU”&J%c?e%%fcycﬂ%%osw@é%'ﬁm %Q@%ﬁ?thy@{‘ze'g’%9'%‘%1'8@?8%‘@{‘1'%'&; andipr (8) the

lophenol compound is one or plural compou

extraction method based on the following c¢onditions (a) to

(2):
(a) the extraction solvent is carkeon dioxide;
(L) the extraction temperature is 50 to 65°C;
(c}) the pressure 1is 15 to 60 MPa;
(d) no entrainer is used; and
(2} the extraction tTime 1s 50 to 70 minutes.
[0024a) in a fourth aspect, there is provided a

hyperglycemia improving agent comprising, as  an  active
ingredient, an Aloe vera extract containing a mixture that
consists of a cyclolanostane compound and a lophencl compound
in an amcunt of 1.0% by mass or more, wherein the Aloe vera
extract has the following properties (1) and/or (2): {1} the
mass mixing ratic of the cyclolancstane compound and lophenol
compound 1is as follows: cycleolanostane compound: lophenol
compound = 6.3 : 2.7 to 5.1 : 4.8; and/or (2} the content of

an anthraquinone-based compound is 0.001% by mass or less.
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selected from 4-methylcholest-7-en-3-ol, 4-methylergost-7-en- 3-0l, and 4-methylstigmast-7-en-3-ol.
[00264a] In f? f'&f%}caspect, there is provided use of an Aloe vera extract containing a mixture that
consists of & “cYclolandstiné EoMmpotiia anda [SphERol ot pointsh AhsmotAt oP I 996 #Ymass or
more for praducing a hyperglycemia .improving agent, wherein the Aloe vera extract has the following
properties$ {1 andor (2) (1) HE%%SWEW& ratioPof the tcl61dhbstand: CompbuAd afd lopRenol
compound is as_follows: cyclolanostane compound: lophenol compound = 6.3 2.7 to 5.1 : 4.9; and/or
(2) the content of aﬁna%ﬁldz]qﬁhbhe? baset“Compotid 5°0.60T6 By Mads bt T6ss®1 Bi602%One
embodimte% to solvg the gbove-described ﬁr blems relates to a use of an Aloe vera extract
containing & mixture that consSists 6f a oy clotaostane Esmpouiitl Al a 16PHend! corfpstmdtin an
amount oéolmo(@u%mass or morgcfolr,lerod _cirjlgé,a9 hyperglycemia im%roving agent, in which the Aloe
vera extract has t erties Jor %f}f)): Fthe RiasE thixing ratid'6fthe -7€

flﬂ =R
e following properties(9) an
cyclolanogg ane %%m%our;{% %nCQIopogn%lqco p%‘i%q,\]iws as fo!jgwg:V%cé%amgianeggyo%g_: lophenol
compound = 83727 151" 4.9;"and/or ?1%% & content’or & anthraquinohe<based contpound is
(5) the mass mixing ratio of the cyclolanostane compound
and lophenol compound 1s as fcllows:
cyclolanostane compound : lophenol compound = 6.3 @ 2.7

to 5.1 @ 4,9 and/or

11la



0.001% by mass or less. [0028] Note that a preferred embodiment of the fifth invention of the present
application is the following (11) and/or (12): 12a (11) the cyclolanostane compound is
9,19-cyclolanostdn- 3-Chandfer?deniethylene-,19:xcyclolanostam-3-dizard/or¢t2)ptherlophenol
compound is one or plural compounds selected from 4-methylcholest-7-en-3-ol, 4-methylergost-7-en-
3-ol, andU-Aiethylstigmasts7-eh-3-8E$0029]. One embodiment to solve the above-described problems
relates to a method characterized by administering an Aloe vera extract containing a mixture that
consists 6f& “Eyclolandstatiecéstipedndsdiiera iephieholcdmpbendimantdmount cof:1.0% bymass or
more for improving hyperglycemia to a subject whose hyperglycemia is to be improved, in which the
Aloe verd eRtrR&3 e the ¥oHoWiRg Propertias (18) and/opv{1ay: (13) the'hass miking ratio of the
cyclolanostane compound and lophenol compound is as follows: cyclolanostane compound : lophenol
compound = 6.3'72.7 16'8.1°Y£9CdRdIBE (EHThE CHRtERE Bf &, ahthraguinohe tsasesitcompound is

0.001% by mass or less.
ol and/or Z4-methylene-9,19-cyclolanostan-3~0l; and/or

{8) the lophencl compound 1s one or plural compounds
selected from 4-methylcholest-7-en-3-0l, 4-methylergost-7-en-
3-0l, and 4d-methylstigmast-T7-en-3-ol.

[002¢6a] in a fifth aspect, there 1s provided use of an ARlice
vera extract containing a mwmixture that censists of  a
cyclolanostane compound and a lophenol compound in an amount
of 1.0% by mass or more for producing a hyperglycemia
improving agent, wherein the Alce vera extract has the
following properties (1) and/or (2): (1) the mass mixing ratio
of the c¢yclolancstane compeund and lophenol compound is as

follows: cyclolanostane compound: lophenol compound = 6.3

[N

.7oto 5.1 ¢ 4.9 and/or {2} the content of an anthraguinone-

based compound is 0.001% by mass or less.



_0030] An Aloe vera extract as disclosed herein I's safe, has a significant hyperglycemia improving
effect, and is applicable as a material of a functional food, in particular, a food for specified health
use. MeahWwhilé ] the cohtentofran anthraquinore (amthtaguindneveasessconpednd) is towso that 13
the extract can be ingested as a food. In addition, an Aloe vera extract of the present invention does
not contafif a2$6sstacedinmprepeariasan ddditiverfor focdstsuphtas:amorganio: sobvent, andrtherefore
can be applied to all foods. [0031] In addition, a production method provided by the present invention
can provigeéa materalsiitable for dlevelspmént of functionakipodiusing doe vera amdspromote
application of Aloe vera to foods. Best Mode for carrying out the Invention [0032] Hereinafter, preferred
embodinepig6lihe présént invention will be-déschibedirrdetait. However ctherpresenttinyeation is
not limited to the following preferred embodiments and can be modified freely within the scope of the
present iRV iBHL Kota #iat, [ifitke présentdesdription, percentages aké by messauntessretherwise
specified. [00331 In an Aloe vera extract of the present invention, the content of a mixture consisting
of a cycldlarfostéfie JEompoiing aRd aH6phers! cohipaurd/is 1.0%Dby: mass or more,

(2) the mass mixing ratioc of the cyclolanostane compound
and lophenol compound is as follows:

cyclelanostane compound : lophenol compound = 6.3 : 2.7
to 5.1 ¢ 4.9; and/or

(10) the content of an anthraguinone-based compound is
0.0C1% by maess or less.
[0028] Note that a preferred embodiment of the fifth
invention of the present application is the following (11}

and/or (12):

1Z2a



preferably 1.2% by mass or more, further preferably 2.0% by mass or more. [0034] The
cyclolanostane ?‘1”“ ound is a coq; ound represented by the following Formula (1) (a compound

having a cyclolanostane Skeléti). 1410035 [hef ™ Ri R4 RS R3[0036Y ij%ﬂfﬂrf?t@}f RI X
lkenyl includi two double b , Which is straight or
oranehed ST AeEe to B UBEor BOUTS o & SUBLR A Bk or ARery| SFOUS Botained by

O L &
branche chalnehavmg 6 To 8 carbon atoms,’ora tu

substituting one, or,two hydrogen atoms in the above-described alkyl and alkenyl groups for a
hydroxyl group aEr? /Sor a"é}g?boqrﬁpg%r%ﬂgﬁ;‘ R4 HE Sackinddpendenty ij'éb%sen?g%%%&?n atom or

o S A S S MO ASaeE tom o sin 10 1 LpEsens oy ove o

3-c0l, and 4-methylstigmast-7-en-3-0l.
(0029 One embodiment to solve the above-described problems
relates to a method characterized by administering an BAloe
vera extract containing a mixture that consists of a
cyclolancstane ceompound and & lophenol compound in an amount
of 1.0% by mass or more for improving hyperglycemia to a
subject whose hyperglycemia is to be improved, in which the
Aloce wvera extract has the following properties (13} and/or
(14)

(13) the mass mixing ratic of the cyclolanostane compound
and lophenol compound is as follows:

cyclolanostane compound : lophenol compound = 6.3 : 2.7
to 5.1 @ 4.9; and/or

(14) the content of an anthraguinone-based compound is
0.001% by mass or less.
L0030 An Aloe vera extract as disclosed herein is safe,
has & significant hyperglycemiaz improving effect, and is
applicable as a material of a functional food, in particular,
a fLood for specified healith use. Meanwhile, the content of an

anthraquinone (anthraguinone-based compound) is low, so that

13



CH3CO CHZOH O OHOH O-OH O OH OH O- OH [0038] In Formula (1) above, Rl is preferably
any one of the groups represented by the following formulae. [0039] [Chem. 3] -CH2-CH2-CH2-CH
(CH3) 2 -CH2-CH2-CHRa-C (CH3)2Rb (wherein Ra is a hydrogen atom, a hydroxyl group, or a
methyl group; and Rb is a hydrogen atom or a hydroxyl group) -CH2-CH2-CH (CH2CH3) -CH (CH3)
2 -CH2-CH2-CHRc-C (CH3) =CH2 (wherein Rc is a hydrogen atom, a hydroxyl group, or a methyl
group) -CH2-CH2-C (=0) -C (CH3) =CH2 -CH2-CH2-C(=CH2)-CH(CH3)2 -CH2-CH2-CH=C (CH3) 2

the extract can be ingested as a food. 1In addition, an Aloe

vera extract of the present invention does not contain a

substance improper as an additive for foods such as an organic

solvent, and therefore can be applied to all foods.

{0031} In addition, a production method provided by the

present invention can provide a material suitable for

development of a functional food using Aloe vera and promote

application of Aloe vera to focds.

Best Mode for carrying out the Invention

[0032] Hereinafter, preferred embodiments of the present
invention will be described in detail. However, the present
invention is not limited to the following preferred
embodiments and can be modified freely within the scope of the
present invention. Note that, in the present description,
percentages are by mass unless otherwise specified.

[0033] In an Aloe vera extract of the present invention,
the content of a mixture consisting of a cyclolanostane
compound and a lophenol compound is 1.0% by mass or more,
preferably 1.2% by mass or more, further preferably 2.0% by
mass or more.

[0034] The cyclolancstane compound is a compound
represented by the following Formula (1) (a compound having a

cyclolanostane skeleton).
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16 -CH2-CH=C(CH3)-CH(CH3)2 -CH2-CH2-C (=CHCH3) -CH (CH3) 2 [0040] Meanwhile, the
lophenol compound is a compound represented by the following Formula (2) (a compound having a
lophenol skeleton). [0041] [Chem. 4] R1 (2) R4 R2 R3[0042] In Formula (2) , Rl represents an alkyl
group or an alkenyl group including one or two double bonds, which is straight or branched chain
having 5 to 16 carbon atoms. The alkyl or alkenyl group may be a substituted alkyl or alkenyl group
obtained by substituting at least one hydrogen atom for a hydroxyl group and/or a carbonyl group. R2
and R3 gaohz independently, kgpresents a hydrogen atom, an alkyl group or a substituted alkyl group
having 1 to 3 carbon atoms; and R4 forms C=0 with a carbon atom constituting a ring or represents
-OH or -OCOCHS3. The alkyl group having 1 to 3 carbon atoms is preferably a methyl group, an ethyl
group, etc., particularly 17 prefera thyl group.

(1)

R4

RZ2 R3

[CO36] In Formula (1), Rl represents an alkyl group or an
alkenyl group including one or two double bonds, which is
straight or branched chain having 6 to 8 carbon atoms, or a
substituted alkyl or alkenyl group obtained by substituting
oneé or two hydrogen atoms in the above-described alkyl and
alkenyl groups for a hydroxyl group and/or a carbonyl group:
RZ and R3 each independently represent a hydrogen atom or a
methyl group; and R4 forms C=0 with a carbon atom constituting
a ring or represents any one of the following formulae.

[0037] [Chem. 2]

15



[0043] In Formula (2) above, Rl is preferably any one of the groups represented by the following
formulae. [0044] [Chem. 5] -CH2-CH2-CH(-CH2-CH3)-CH(CH3)2 -CH2-CH2-CH=C (CH3) 2
-CH2-CH=C (CH3) -CH (CH3) 2 -CH2-CH2-C (=CH-CH3)-CH(CH3)2 -CH2-CH2-CH (Ra) =C (CH3)
Rb (wherein Ra and Rb are any of -H, -OH, or-CH3) -CH2-CH2-CH (Rc) -CH (CH3) Rd (wherein Rc
and Rd are any of -H, -OH, or-CH3) [0045] Meanwhile, the mass mixing ratio of a cyclolanostane
compound and a lophenol compound in a phytosterol in an Aloe vera extract of the present invention
is preferably withintth@ range of cyclolanostane compound : lophenol compound = 6.3 :2.7t0 5.1 :
4.9; more preferably W'@in the range of cyclolanostane compound : lophenol compound =6.3: 3.7 to
5.5:4.5. [0046] Moreoyer, the cyclolanostane compound is preferably 9,19-cyclolanostan-3-ol
(represented by Formulfg (3) below) and/or 24-methylene-9,19-cyclolanostan-3-ol (represented by
Formula (4) below)gnedthe-lophenol compound is preferably one or plural compounds selected from

4-methylcho|est-7-en-§ 18
CH,OH

0

OH
OoH O—

OH

OH
OH o—
OH

(00383 In Formula (1) above, Rl is preferably any one of
the groups represented by the following formulae.

[0039] [Chem. 3]

-CH,—-CH, -CH;~CH (CH3) »

~CH;~-CH;-CHRa-C {CHz) 2Rb

{(wherein Ra is a hydrogen atom, a hydroxyl group, or a methyl
group; and Rb is a hydrogen atom or a hydroxyl group)
—CHy~CH;—-CH (CH2CH3} ~CH {CH3) »

~CHp~CHy—CHRc~C (CH3) =CH;,

(wherein Rc is a hydrogen atom, a hydroxyl group, or a methyl
group)

=CHp—-CHp~C (=0} ~C {CH3) =CH>»

—CHp~CHz~C (=CH,) ~CH{CH3) »

«CHy—CH»—CH=C (CH3) ,

16



of (represented by Formula (5) below), 4-methylergost-7-en-3- of (represented by Formula (6) below),
and 4-methylstigmast-7- en-3-ol (represented by Formula (7) below). [0047] [Chem. 6] HO [0048]
[Chem. 7] cly ... (4) HO [0049] [Chem. 8] 19 (5) HO [0050] [Chem. 9] (6) HO [0051] [Chem. 10] (7)
HO 20 [0052] Meanwhile, an Aloe vera extract of the present invention may contain an
anthraquinone-based compound such as aloenin, barbaloin, or aloe-emodin (in the present invention,
sometimes referred to as "anthraquinone") in an amount that does not cause practical problems, but

the contents Bf thdss (CHal ~CH{CH3)

~CH2~CHg“C(2CHCH3}~CH(CH3)2
[0040] Meanwhile, the lophenol compound 1s a compound

represented by the following Formula (2) (a compound having a

lophenocl skeleton).

(0041} [Chem. 4]
R1
(2)
R4
R2 R3
[0042] In Formula (2}, R1 represents an alkyl group or an

alkenyl group including one or two double bonds, which 1is
straight or branched chain having 5 to 16 carbon atoms. The
alkyl or alkenyl group may be a substituted alkyl or alkenyl
group obtained by substituting at least one hydrogen atom for
a hydroxyl group and/or a carbonyl group. R2 and R3 each
independently represents a hydrogen atom, an alkyl group or a
substituted alkyl group naving 1 to 3 carbon atoms; and R4
forms C=0 with a carbon atom constituting a ring or represents
—OH cr -OCOCH;. The alkyl group having 1 to 3 carbon atoms is

preferably a methyl group, an ethyl group, etc., particularly
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compounds are preferably small because they have laxative effects. In particular, an Aloe vera extract
of the present invention contains aloenin or barbaloin in an amount of preferably 0.001% by mass or
less, further preferably 0.0003% by mass or less, or particularly preferably, the extract does not
contain aloenin or barbaloin. Meanwhile, an Aloe vera extract of the present invention contains
aloe-emodin in an amount of preferably 0.001% by mass or less, further preferably 0.0003% by mass
or less, most preferably 0.00028% by mass or less. [0053] An Aloe vera extract of the present

inventionpeat heaprogusedlfrany a sjarting material, Aloe vera (Aloe barbadensis Miller) belonging to
the genus Aloe in the family Liliaceae, by the following method. An extract in the same matter as the

Aloe verd gsragt of the presentdnventioregamhederodaced as fallows: arsugchlent plaat such as Aloe
arborescens (Aloe arborescen Miller var. natalensis Berger) is used as a starting material in the same
way as the mefhodof 21 dhe present inventiontortherelyiprodyes-an ee arborescens extract or the

like. [0054] For example, if a leaf of Aloe vera is laterally sliced, the epidermic external wall covered
with thick ¢oticle [Chem. 5]

—CHp-CHp=CR (~CH;~CH3) ~CH (CH3) 5
~CHz~CHy~CH=C (CH1J »
—CHz-CH=C (CH4) ~CH (CH3) ¢
—CHy=CHy~C (=CH~CH3) =CH (CH3) ;
~CH,;~CH,-CH (Ra}=C (CH3} Rb

{(wherein Ra and Rb are any of ~H, -OH, or-CHj)
—~CHy-CHy;~CH{Rc) ~CH {CH3) Rd

{(wherein Rc and Rd are any of -H, -0OH, or-CHj)
[0045] Meanwhile, the mass mixing ratio of a
cyclolanostane compound and a lophenol compound in a
phytostercl in an Alce vera extract of the present invention
is preferably within the range of cyclolanostane compound
lophenol compound = 6.3 : 2.7 to 5.1 : 4.9; more preferably
within the range of cyclolanostane compound : lophenol
compound = 6.3 : 3.7 to 5.5 : 4.5,
[0046] Morecover, the cyclclanostane compound is preferably
9,19-cyclolancstan-3-cl (represented by Formula (3) below)
and/or 24-methylene-9,19%-cyclolanostan-3-cl {represented by
Formula (4) below), and the lophenol compound is preferably

one or plural compounds selected from 4-methylcholest-T7-en-3-
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emerges. Mesophyll differentiated into green tissue cells and thin cells of cell wall, known as
parenchyma, is located below the epidermis. The parenchyma cells contain transparent mucilage-like
jelly. A bundle having internal bundle sheath cells contains yellow liquid juice having properties of a
laxative and is located between two big cells. Aloe vera has two kinds of main liquid sources: yellow
latex (exudate) and transparent gel (mucilage). In particular, transparent gel (mucilage) from
parenchyma cells of the plant is referred to as Aloe vera gel. As described above, a leaf of Aloe vera
includes three different patts; () yellowliquid juice, majply aryanthraguinane, @nthragyinpne-based
compound); (2) internal gel matrix or "mesophyll"; and (3) "skin (leaf skin)" including exodermis, top,
base, andpricks{P02a1AB Algg, veig-axtiact of the,present inyantion.is- praferably,progiiced by the
supercritical fluid extraction method. Specifically, the extract is produced by: preparing powdery Aloe
vera mesgphyll fromy adpesophyll partexciyding lgaf skin 9t Alog vera by freeze-drying or hot-air
drying; and subjecting the resultant powdery Aloe vera mesophyll to a 22 supercritical fluid extraction
method haggggn the follpwing, coaditions (a) to (e): (a) the extraction solvent is carbon dioxide;

- - (3)
HO
(0048} [Chem. 7]
(4)
HO
[0049] [Chem. 8]



(b) the extraction temperature is 50 to 69 C; (c) the pressure is 15 to 60 MPa; (d) no entrainer is used,;
and (e) the extraction time is 50 to 70 minutes. [0056] From the viewpoint of improving extraction
efficiency of cyclolanostane compounds and lophenol compounds, supercritical propane, supercritical
ethylene, supercritical 1,1,1,2-tetrafluoroethane, etc. may be used as the extraction solvent, but from
the viewpoint of improving safety as food or drink, carbon dioxide is preferably used. The extraction
temperature may be appropriately selected from a temperature range of 28C to 120C, but in order to
improve extraction efficacy of cyclolanostane compounds and lophenol compounds and decrease the
content of an anthraquinone-based pound.~(such. as aloe-emodin), the temperature is preferably

may be appropriately selected 53 to 60 MPa, but in order to improve extraction

d lophenol compounds and decrease the content of an
gssure is preferably within*a rém’i_gé of 15 to 23 60 MPa, further
0 24 MPa. In addition, in the present invention, from the viewpoint of

anthraquinone-based..co

preferably within a @

HO

(GC501 [Chem. 9]
® * * (6)
HO
[GO51] [Chem. 10]
HO



improving extraction efficacy of cyclolanostane compounds and lophenol compounds, an entrainer
such as ethanol may be used, but from the viewpoint of decreasing the content of an
anthragquinone-based compound, it is preferable not to use an entrainer. [0057) An Aloe vera extract
of the present invention has an effect of lowering a hemoglobin Ale level, and as a result, it can
control a blood glucose level for a long period of time. Therefore, an Aloe vera extract of the present
invention may be used as an active ingredient of a hyperglycemia improving agent. The contents of a

cyclolangsfane gompound. a/aphenrol campound, and.an-anthraquingne-pased-campeund in a
hyperglycemia improving agent of the present invention are the same as those in an Aloe vera extract

of the preserd investiona {0058]Meanwhile; anrAl9g vera sxtractof dhe prgsent, dnwentionapay be
used as an active ingredient of a drug or food or drink for improving hyperglycemia. [0059] A drug for

improving hypargiycesaiadaclyding an- Alge vewexiact of the-presgntioyentionhereingfter, also
referred to as "drug of the present invention") may be an Aloe vera extract of the present invention
itself or thedike,iate24 rady: beqoducedsusing the-Aloe: vera exiractorthedike it that

does not cause practical problems, but the contents of those

compounds are preferably small because they have laxative

effects.

In particular, an Aloe vera extract of the present
invention contains aloenin or barbaloin in an amount of
preferably 0.001% by mass or less, further preferably 0.0003%
by mass or less, or particularly preferably, the extract does
not contain aloenin or barbaloin. Meanwhile, an Alce vera
extract of the present invention contains aloe-emodin in an
amount of preferably €.001% by mass or less, further
preferably 0.0003% by mass or less, most preferably 0.00028%
by mass or less.

[0053] An Alce vera extract of the present invention can
be produced from a starting material, Aloe vera (Aloce
barbadensis Miller) belonging to the genus Aloe in the family
Liliaceae, by the following method. An extract in the same
matter as the Aloe vera extract of the present invention can
be produced as follows: a succulent plant such as Aloe
arborescens (Aloe arborescen Miller var. natalensis Berger) 1is

used as a starting material in the same way as the method of
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combination with a pharmaceutically acceptable pharmaceutical carrier, and may be administered
orally or parenterally to a mammal including a human. In a drug of the present invention, a
cyclolanostane compound and/or a lophenol compound in an Aloe vera extract may be
pharmaceutically acceptable salts. The pharmaceutically acceptable salts include both of metallic
salts (inorganic salts) and organic salts, and a list of the salts is shown in "Remington’s
Pharmaceutical Sciences, 17th ed., pp.1418, 1985". Specifically, examples thereof include, but not
limited ta; #rorganie @eid salts:suchhas hysirachierdss, sulfates-phesphates, diphospbatass and

hydrobromides, and organic acid salts such as malates, maleates, fumarates, tartrates, succinates,
citrates, acetatest lactates; methanesulfonates, p-toluenesulfonates, pamoates, salicylates, and
stearates. Meanwhile, the pharmaceutically acceptable salts may be salts of a metal such as sodium,
potassiuf €&leium, magResiuaxoraleminum,zorisals of an caminosacid sueh bstlysipe.in addition,
the present invention includes a drug containing a solvate such as a hydrate of a cyclolanostane
compound and/dr, a tophenol dempoundsin anrAoe wera extract-era phatmaceuticaly.aceeptable salt
thereof. (0060] Dosage form of the drug of the present invention is not particularly limited and can be
suitably selectgd 25 Mesophyll differentiated into green tissue cells and

thin cells of cell wall, known as parenchyma, is located below

the epidermis. The parenchyma cells contain transparent

mucilage-like jelly. A bundle having internal bundle sheath

cells contains yellow liguid djuice having properties of a

laxative and is located between two big cells. Aloe vera has

two kinds of main liguid sources: vellow latex (exudate) and

transparent gel {mucilage). In particular, transparent gel

(mucilage} from parenchyma cells of the plant is referred to

as Aloe vera gel. As described above, a leaf of Aloce vera

includes three different parts: (1} vellow liquid juice,

mainly an anthraquinone (anthragquinons-based compound); {2)

internal gel matrix or “mesophyll”; and {(3) “skin {leaf skin)”

including excdermis, top, base, and pricks.

{0055] An Alce vera extract of the present invention is

preferably produced by the supercritical fluid extraction

method. Specifically, the extract is produced by: preparing

powdery Aloe vera mesophyll from a mesophyll part excluding

leaf skin of Aloe vera by freeze-drying or hot-air drying; and

subjecting the resultant powdery Aloe vera mesophyll to a
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depending on the therapeutic purpose- Specific examples thereof include tablet, pill, powder, solution,
suspension, emulsion, granules, capsule, syrup, suppository, injection, ointment, patch, eye drop,
nasal drop and so forth. For the preparation, additives generally used in usual hyperglycemia
improving drugs as pharmaceutical carriers such as excipients, binders, disintegrating agents,
lubricants, stabilizers, flavoring agents, diluents, surfactants and solvents for injection can be used.
Furthermore, so long as the effect of the present invention is not degraded, the Aloe vera extract of

the presentiaventionican be used ir-eambination with ethar liugs;havinga:hyperglysemia improving
effect. [0061] Although the amount of the Aloe vera extract of the present invention contained in the
drug of thepresent ipvention:is npt particularly limited and can be suitably selected, the amount in the
pharmaceutical. preparation may be, for example, 0.001 to 10% by mass, preferably 0.01 to 1% by

mass, in terms of the ameuakaef:the mixture vhiel eonsists of ra gyclelapostane compound and a
lophenol compound. [0062] The drug of the present invention is useful for a therapeutic or

prophylactic treatment-of-a disease rasiited: fipm-hyperglycemigocangitiosts sych as diabetes and its
associated symptoms and conditions (likelihood of developing diabetes or related conditions). In
particular, it can &fsp hehe pressure is 15 to 60 MPa;
{d) no entrainer is used; and
(e} the extraction time is 50 to 70 minutes.
{0056] From the viewpoint of improving extraction
efficiency of cyclolanostane compounds and lophencl compounds,
supercritical propane, supercritical ethylene, supercritical
1,1,1,2-tetrafluoroethane, etc. may be used as the extraction
solvent, but from the viewpoint of improving safety as food or
drink, carben dioxide is preferably used. The extraction
tenperature may be appropriately selected from a temperature
range of 28°C to 120°C, but in order to improve extraction
efficacy of cyclolanostane compounds and lophenol compouﬂds
and decrease the content of an anthraquinone-based compound
(such as aloe-emodin), the temperature is preferably within a
range of 50 to 69°C, further preferably within a range of 50
to 59°C. Meanwhile, the pressure may be appropriately selected
from a range of 5.5 to 60 MPa, but in order to improve
extraction efficacy of cyclolanostane compounds and lophenol

compounds and decrease the content of an anthraguinone-based

compound, the pressure is preferably within a range of 15 to

23



26 used to prevent onset of diabetes mellitus from hyperglycemic conditions. Furthermore, the drug of
the present invention can cure or prevent various diseases, complications and so forth resulted from
hyperglycemic conditions, and reduce risks of these diseases, complications and so forth. Examples
of such various diseases and complications resulted from hyperglycemic conditions include diabetic
retinopathy, diabetic nephropathy, diabetic neuropathy, diabetic gangrene, cerebral apoplexy resulted
from diabetes mellitus, myocardial infarction resulted from diabetes mellitus and so forth. [0063] The

term "hyperglyeemiceanditionss refess e, pnditions.that the bleod glugase levels ag-out af the

normal ranges, and the normal ranges are generally defined as a fasting blood glucose level of 110

mg/dl or lewerca bloodi glugese devel of 160 ma/dL orlower 1 houralter 78.8.9lU69se, oad, and a
blood glucose level of 120 mg/dl or lower 2 hours after the same glucose load (Nihon Rinsho, No.

806, Vol. ikappp: 28135, 2002) Furthermers, dhe ¢rug of-thepresents invention igpreferably-ysed for a
treatment for a patient with a hemoglobin Alc level higher than normal, for example, a hemoglobin Alc

level of 5189%toshigheto[R064hdbe agministration fimesefthe deug ehthedresent iventian is not

particularly limited and can be suitably
but from the viewpoint of decreasing the content of an
anthragquinone-based compound, it is preferable not to use an
entrainer.
[0057) An Aloe vera extract of the present invention has
an effect of lowering a hemoglobin Alc level, and as a result,
it can control a blcod glucose level for a long period of time.
Therefore, an Aloe vera extract of the present invention may
be used as an active ingredient of a hyperglycemia improving
agent.

The contents of a cyclolanostane compound, a lophenol

compound, and an anthraquinone-based compound in a
nyperglycemia improving agent of the present invention are the
same as those in an Aloe vera extract of the present invention.
[0058] Meanwhile, an Aloe vera extract of the present
invention may be used as an active ingredient of a drug or
food or drink for improving hyperglycemia.
[CO59] A drug for improving hyperglycemia including an
Aloe vera extract of the present invention (hereinafter, also

referred to as “drug of the present invention”) may be an Aloe

vera extract of the present invention itself or the like, or
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selected according to the method for treating an objective 27 disease. Furthermore, the administration
route is preferably determined depending on the dosage form, age, sex and other conditions of
patients, severity of symptoms of patients and so forth. The dose of the active ingredient in the drug of
the present invention is suitably selected depending on the dosing regimen, age, sex, severity of
disease, other conditions of patients and so forth. The amount of the mixture which consists of a
cyclolanostane compound and a lophenol compound is usually selected from the range of, preferably

0.001 to Aymgékaiday;unere preferabiyH04 tod regkg/day: as adteptative=dase. Furthermore, the
dry weight of the Aloe vera extract of the present invention is selected from the range of, preferably

0.1 to 1066mg/kgidaynmere preferably d40 4001 mglkg/day; as-a tentative.ameunt Jhedrug of the
present invention can be ingested, in a day, once or several times as divided portions. [0065] An Aloe

vera extraatrofithe presentriavertionaintheilikeanay becontained- in-topdrardrinks The doed or drink is
not particularly limited as long as the effect of the above-described active ingredient is not diminished.

Meanwhite,thel Aloe/enal extraet contemt.in foad o drinl of the-present: irvention s At paticularly
limited as long as the effect of
a cyclolanostane compound and/or a lophenol compound in an
Aloe vera extract may be pharmaceutically acceptable salts.
The pharmaceutically acceptable salts include both of metallic
salts (inorganic salts}) and organic salfs, and a list of the
salts 1s shown in “Remington’s Pharmaceutical Sciences, 17th
ed., pp.1418, 1985”. Specifically, examples therecof include,
but not limited to, inorganic acid salts such as
hydrochlorides, sulfates, phosphates, diphosphates, and
hydrobromides, and organic acid salts such as malates,
maleates, fumarates, tartrates, succinates, citrates, acetates,
lactates, methanesulfonates, p~toluenesulfonates, pamcates,
salicylates, and stearates. Meanwhile, the pharmaceutically
acceptable salits may be salts of a metal such as sodium,
potassium, calcium, magnesium, or aluminum, or salts of an
amino acid such as lysine. 1In addition, the present invention
includes a drug containing a solvate such as a hydrate of a
cyclolanostane compound and/or a 1o§henol compound in an Aloe
vera extract or a pharmaceutically acceptable salt thereof.

[G0B0] bDosage form of the drug of the present invention is

not particularly limited and can be suitably selected
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the above-described active ingredient is obtained, but it is preferably 0.01 to 50% by mass,
particularly preferably 0.01 28 to 20% by mass. In addition, food or drink of the present invention can
be produced by a general method using a material to be used for general food or drink except that the
above- described active ingredient is added thereto. [0066] The food or drink of the present invention
can be used for various applications utilizing the hyperglycemia improving effect. For example, it can
be used for applications as food or drink suitable for those who are getting concerned about their
blood glutgseriavels, foedwatdrinkusefid for degtagsing:ar elypinating cisk faatprs=ef lifestyle-related
diseases such as diabetes mellitus, and so forth. [0067] As for the food or drink of the present
invention; hihesexpressiomdmpravament efinyperglyeemia,’ meanstthat jimprovemmentas prevention of
various health damages resulted from hyperglycemia, and as other actions and effects of the food or

drink of thepresent invantion) éprevertion:ok hyperglycensa dsuipression of inereasenin blood

glucose level," "improvement of increase in blood glucose level," "prevention of increase in blood

glucose tevetnandtso fosthclare exemgplified, inthe presendjinventios as fetms havifigra tmeaning similar
to that of the aforementioned "improvement of
preparation, additives generally used in usual hyperglycemia
improving drugs as pharmaceutical carriers such as excipients,
binders, disintegrating agents, lubricants, stabilizers,
flavoring agenis, diluents, surfactants and solvents for
injection can be used. Furthermore, so long as the effect of
the present invention is not degraded, the ARloe vera extract
of the present invention can be used in combination with other
drugs having a hyperglycemia improving effect.
[0061] Although the amount c¢f the Aloce vera extract of the
present invention contained in the drug cf the present
invention is not particularly limited and can be suitably
selected, the amount in the pharmaceutical preparation may be,
for example, 0.001 to 10% by mass, preferably 0.01 to 1% by
mass, in terms of the amount of the mixture which consists of
a cyclolanostane compeund and a lophencl compound.
[0062] The drug of the present invention is useful for a
therapeutic or prophylactic treatment of a disease resulted
from hyperglycemic conditions such as diabetes and its

associated symptoms and conditions {likelihood of developing

diabetes or related conditions). In particular, 1t can also be

256



hyperglycemia". [0068] Furthermore, the food or drink of the present invention is useful for a treatment
or a prevention of a 29 disease resulted from hyperglycemic conditions such as diabetes and its
associated symptoms and conditions (likelihood of developing diabetes or related conditions). In
particular, it can also be used to prevent onset of diabetes from hyperglycemic conditions.
Furthermore, the food or drink of the present invention can be used for a prophylactic treatment of
various diseases, complications and so forth resulted from hyperglycemic conditions and can
decreaseuisks ofthese diseases seamplicationsandssonfeiith 1 006 9F Examiplgscafsughamtious
diseases and complications resulted from hyperglycemic conditions include diabetic retinopathy,
diabetic rephtopathy, diab&tic hearopatiey, diabetic gangrineheergbral @apoplexy #estilted fram
diabetes mellitus, myocardial infarction resulted from diabetes mellitus and so forth. [0070] The food
or drink of theepresentrinventiornvisr preferablys prasketed asrfpdd or diink attacheds witli@nt indication
that the food or drink is used for improving hyperglycemia, for example, "food or drink containing a
compoungéiavinghly gerglycb e inmprovingi effect intlicatechas and reduce risks of

these diseases, complications and so forth. Examples of such
various diseases and complications resulted from hyperglycemic
conditions include diabetic retinopathy, diabetic nephropathy,
diabetic neuropathy, diabetic gangrene, cerebral apoplexy
resulted from diabetes mellitus, myocardial infarction
resulted from diabetes mellitus and so forth.

[0063] The term “hyperglycemic conditions” refers to
conditions that the blood glucose levels are out of the normal
ranges, and the normal ranges are generally defined as a
fasting blood glucose level of 110 mg/dl or lower, a blood
glucose level of 160 mg/dl or lower 1 hour after 75 g glucose
load, and a blood glucose level of 120 mg/dl oxr lower 2 hours
after the same glucose load {Nihon Rinsho, No. 806, Vol. 1,
pp.28-35, 2002). Furthermore, the drug of the present
invention is preferably used for a treatment for a patient
with a hemoglobin Alc level higher than normal, for example, a
hemoglobin Alc level of 5.8% or higher.

i00¢e4)] The administration time of the drug of the present
invention is not particularly limited and can be suitably

selected according to the method for treating an cbjective
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“For improving hyperglycemia,™ "food or drink containing a plant extract indicated as "For improving
hyperglycemia,™ and so forth. Because the Aloe vera extract of the present invention have a
hyperglycemia improving effect, it is 30 considered that the indication of "improvement of
hyperglycemia” also means "suppression of increase in blood glucose level." Therefore, the food or
drink of the present invention can be indicated as "For suppressing increase in blood glucose level.”
That is, the aforementioned indication of "For improvement of hyperglycemia" may be an indication of

"For supgressioscof increasedridoad, glugese l@veh' Orak The wesding usedfer$uchan jndication
as mentioned above is not necessarily be limited to the expression "For improvement of

hyperglydemia’rot iEar suppression efrineneasa d hlpodaiueosedguel”,sand anyiotherwording
expressing the effect of improving hyperglycemia or suppressing increase in blood glucose level of
course fallsnwithincthe seépe of thenpreseptinvention.As such-a wesding, ferexampleaan indication
based on various uses allowing consumers to recognize the effect of improving hyperglycemia or
suppressing increase iMblood glucose level i alsovpossibleBxamplesineludedfor@xampte,e
indications of "Suitable for those who are getting concerned with blood

present invention is suitably selected depending on the dosing

regimen, age, sex, severity of disease, other conditions of

patients and so forth. The amount of the mixture which

consists of a cyclolanostane compound and a lophenol compound

is usually selected from the range of, preferably 0.001 to 50

mg/kg/day, more preferably 0.01 to 1 mg/kg/day, as a tentative

dose. Furthermore, the dry weight of the Aloe vera extract of

the present invention is selected from the range of,

preferably 0.1 to 1000 mg/kg/day, more preferably 1 to 100

mg/kg/day, as a tentative amount. The drug of the present

invention can be ingested, in a day, once or several times as

divided portions.

{00651 An Aloe vera extract of the present invention or

the like may be contained in food or drink. The food or drink

1s not particularly limited as long as the effect of the

above-described active ingredient is not diminished. Meanwhile,

the Aloe vera extract content in food or drink of the present

invention is not particularly limited as long as the effect of

the above-described active ingredient is obtained, but it is

preferably 0.01 to 50% by mass, particularly preferably 0.01
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glucose levels", "Useful for decrease or elimination of risk factors (risks) of lifestyle-related diseases
such as diabetes mellitus”, and so forth. [0072] The aforementioned term "indication" include all
actions for informing consumers the aforementioned use, and 31 any indications reminding or
analogizing the aforementioned use fall within the scope of the "indication” of the present invention
regardless of purpose, content, objective article, medium etc. of the indication. However, the
indication is preferably made with an expression that allows consumers to directly recognize the
aforementioned:usey Specific examples: inchde agtions ofingicatingdire aferepientioned use on goods
or packages of goods relating to the food or drink of the present invention, actions of assigning,

deliveringn disptaying fosthe purpese of assigning erdelivaning of HEorNgsuch geads-ospackages
of goods indicated with the aforementioned use, displaying or distributing advertisements, price lists
or business papers telating the-geads: with dadicating- thexafererapnrtianegtuse: or previding information
including those as contents with indicating the aforementioned use by an electromagnetic method
(Internet@tc: yand sd farth.i {8073} Jhedndisatiansisatetatably @ndndication approved by the
administration etc. (for example, an indication in a

(0066} The food or drink of the present invention can be

used for various applications utilizing the hyperglycemia

improving effect. For example, it can be used for applications

as food or drink suitable for those who are getting concerned

about their blood glucose levels, fcod or drink useful for

decreasing or eliminating risk factors of lifestyle-related

diseases such as diabetes mellitus, and so forth.

[0067] As for the food or drink of the present invention,

the expression “improvement of hyperglycemia” means that

improvement or prevention of various health damages resulted

from hyperglycemia, and as other actions and effects of the

food or drink of the present invention, “prevention of

hyperglycemia,” “suppression of increase in blood gluccse

level,” “improvement of increase in blood glucose level,”

“prevention of increase in blood glucose level” and so forth

are exemplified in the present invention as terms having a

meaning similar to that of the aforementioned “improvement of

hyperglycemia™.

[0068) Furthermore, the food or drink of the present

invention is useful for a treatment or a prevention of a
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form based on an approval, which is qualified on the basis of any of various legal systems provided by
the administration), and it is particularly preferably an indication on advertisement materials at the
sales spots such as packages, containers, catalogs, pamphlets and POPs, others documents and so
forth. 32 [0074] Examples of the indication further include, for example, indications as health food,
functional food, enteric nutritive food, food for special dietary uses, food with nutrient function claims,
guasi-drug and so forth as well as indications approved by the Ministry of Health, Labor and Welfare,

for exampie; dadieations: appraved: on the pasis 10f then systesn afi foogfer spegified; health uses and
similar systems. Examples of the latter include indications as food for specified health uses,

indications asfeedsfos specified shealthi useswitly gpalifies healthcelaimis; indieations of influence on
body structures and functions, indications of reduction of disease risk claims and so forth, and more
precisely( tyiptesil examplestinakidelingdications as faagsfos :spesifiedheattbrusesespecially indications
of use for health) provided in the enforcement regulations of Health Promotion Law (Japan Ministry of
Health, Lador and Welfare: Ministerial ordinanee No: 86pAR30; 20A3and similatbetes

from hyperglycemic conditfions. Furthermore, the food or drink

of the present invention can he used for a prophylactic

treatment of various diseases, complications and so forth

resulted from hyperglycemic conditions and can decresase risks

of these diseases, complications and so forth.

[00&69] Examples of such various diseases and complications

resulted from hyperglycemic conditions include diabetic

retinopathy, diabetic nephropathy, diabetic neuropathy,

diabetic gangrane, cerebral apoplexy resulted from diabetes

meilitus, myocardial infarction resulted from diabetes

mellitus and so forth.

{00703 The food or drink of the present invention is

preferably marketed as food or drink attached with an

indicaticn that the food or drink is used for improving

hyperglycemia, for example, “food or drink containing a

compound having hyperglycemia improving effect indicated as

‘For improving hyperglycemia,’” “food or drink containing a

plant extract indicated as ‘For improving hyperglycemia,’” and

so forth. Because the Aloe vera extract of the present

invention have a hyperglycemia improving effect, it is
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indications. [0075] Hereinafter, the present invention will be described in detail by way of Test
Examples. [Test Example 1] This test was carried out to examine compositions of Aloe vera extracts
extracted by different methods. (1) Sample preparation 33 (a) Preparation of Aloe vera extract by
supercritical fluid extraction method For 60 kg of Aloe vera, leaf skins were peeled, and mesophyll
parts were collected. The collected mesophyll parts were freeze-dried, to thereby prepare 300 g of
Aloe vera mesophyll powder. Subsequently, extraction was carried out for 20 g of the resultant Aloe
vera mesophyil poneer byt supercriticalftuid extraction methodehbe supercritical fluid extraction
was carried out using CO2 delivery pump (SCF-GET), PU-2080 pump (PU-2080 plus), and Back
Pressuré:Regulaior{SCH: BRG) marmufactured: by JASCO € orporatian;:andka blunges omanufactured
by TOYO KOATSU Co., Ltd., and using carbon dioxide as an extraction solvent, based on the
supercritical extraclion ednditiois drteB descrilied inckablest, ahdithie Afoe werasexraets: obtained
under the supercritical extraction conditions were named extracts 1 to 8.

invention can be indicated as “For suppressing increase in

blood glucose level.” That is, the aforementioned indication

of “For improvement of hyperglycemia” may be an indication of

“For suppression of increase in blood glucose level.”

(00713 The weording used for such an indication as

mentioned above is not necessarily be limited to the

expression “For improvement of hyperglycemia” or “For

suppression of increase in blood glucose level”, and any other

wording expressing the effect of improving hyperglycemia or

suppressing increase in blood glucose level of course falls

within the scope of the present invention. As such a wording,

for example, an indication based on various uses allowing

consumers to recognize the effect of improving hyperglycemia

or suppressing increase in blood glucose level is also

possible. Examples include, for example, indications of

“Suitable for those who are getting concerned with blood

giucose levels”, “Useful for decrease or elimination of risk

factors (risks) of lifestyle-related diseases such as diabetes

mellitus”, and so forth.

[0072] The afcorementioned term “indication” include all

actions for informing consumers the aforementioned use, and
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34 [0076] [Table 1] Supercritical Extraction Extraction Entrainer extraction temperature Pressure
condition (C) (MPa) time (men us (minute) when used) 1 50 15 60 None 2 50 15 60 Ethanol (0.5) 3
50 25 60 None 4 50 15 60 Ethanol (0.25) 5 70 15 60 Ethanol (0.25) 6 70 15 60 None 7 70 25 60
None 8 50 15 120 None [0077] (b) Preparation of Aloe vera extract by organic solvent extraction
method To 100 g of Aloe vera gel was added 2L of a mix solution including chloroform and methanol
in equal amounts, and the mixture was subjected to extraction with stirring at room temperature for
two hourgnFiltiatibhosas. casiedautiusingy cr analogizing the aforementioned

use fall within the scope of the “indication” of the present

invention regardless of purpose, content, objective article,

medium etc. of the indication. However, the indication is

preferably made with an expression that allows consumers to

directly recognize the aforementioned use. Specific examples

include actions of indicating the aforementioned use on goods

or packages of goods relating tce the food or drink of the

present invention, actions of assigning, delivering,

displaying for the purpose of assigning or delivering or

importing such goods or packages of goods indicated with the

aforementioned use, displaying or distributing advertisements,

price lists or business papers relating the goods with

indicating the aforementioned use, or providing information

including those as contents with indicating the aforementioned

use by an electromagnetic methed (Internet etc.} and so forth.
[0073] The indication is preferably an indication approved
by the administration etc. (for example, an indication in a

form based on an approval, which is qualified on the basis of
any of various legal systems provided by the administration},
and 1t is parﬁicularly preferably an indication on
advertisement materials at the sales spots such as packages,

containers, catalogs, pamphlets and POPs, others documents and

so forth.
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filter paper to remove insoluble fractions, to thereby obtain an extraction solution, and then the
solvents (chloroform and methanol) were removed by an evaporator to prepare an Aloe vera extract
(extract 9). [0078) (2) Test method For the extracts 1 to 9, the contents of cyclolanostane 35
compounds, 9,19-cyclolanostan-3-ol and 24-methylene-9,19- cyclolanostan-3-ol; lophenol compounds,
4-methylcholest-7-en- 3-ol, 4-methylergost-7-en-3-ol, and 4-methylstigmast-7-en-3- ol; and an
anthraquinone (anthraquinone-based compound), aloe- emodin were measured by LC-MS
(manufactifedddy Shimadzier@arperation): usingrbtassicdsterof (mahuefaciured byd)ake Pure
Chemical Industries, Ltd.) as an internal standard substance. [0079) (3) Test results The results of this
test are shownEihelable2i eTable s2 athelrespadtivesymbolsireprésent the fallowing cempounds. S:
Total extraction amount of Aloe vera extract (mg), A: cyclolanostane compound (mixture of two kinds
of compounts); tAe9 19y clofanabtdiv-8-al pA<2i 24-methylene-9,49s cydlolanostarnk3-ol, B: lophenol
compound (mixture of three kinds of compounds), B-1: 4-methylcholest-7-en-3-ol, B-2: 4-
methylergosti7-eni3-6l B<3: i4pmethystigmastiaen-3ioh E: saldeemddimth as well as

indications approved by the Ministry of Health, Labor and

Welfare, for example, indications approved on the basis of the

system of food for specified health uses and similar systems.

Examples of the latter include indications as foocd for

specified health uses, indications as food for specified

health uses with qualified health claims, indications of

influence on body structures and functions, indications of

reduction of disease risk claims and so forth, and more

precisely, typical examples include indications as food for

specified health uses (especially indications of use for

health) provided in the enforcement regulations of Health

Promotion Law (Japan Ministry of Health, Labor and Welfare,

Ministerial ordinance No. 86, April 30, 2003) and similar

indications.

(00753 Hereinafter, the present invention will be

described in detail by way of Test Examples.

{Test Example 1]

This test was carried cut to examine compositions of Alce

vera extracts extracted by different methods.

{l} Sample preparation
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[0080] The total extraction amount of an Aloe vera extract in the case of preparing the extract by the
organic solvent extraction method was found to be larger than that in the case of preparing the
extract by the supercritical fluid extraction method. On the other hand, the rate of the content of the
mixture of a cyclolanostane compound and a lophenol compound in an Aloe vera extract prepared by
the supercritical fluid 36 extraction method was found to be generally higher (10-fold or more) than
that in an Aloe vera extract prepared by the organic solvent extraction method. [0081) Meanwhile, the
contents of anthraguineneswhich raresconsidered te Hetunpreferabie as additvesfonfonds, were
determined. The results revealed that aloenin and barbaloin were not detected in the respective
extracts, but aloeteémodine wasonly slightly detected and remained in the Aloe vera extracts in
different amounts depending on the extraction methods or extraction conditions. In particular, it was
clarified that the éxtractioniconditionlldn the saperceiti€als #uid extractionmethad (exirhction was
carried out without using an entrainer under conditions of extraction temperature: 50C, extraction
pressurents MPa; letraction tine: 60 mingtesydan remove alde-emoadimuithithe Utmpstrefficiency. 37

were freeze-dried, to thereby prepare 3006 g of Aloe vera

mesophyll powder. Subsequently, extraction was carried out for

20 g of the resultant Alce vera mesophyll powder by a

supercritical fluid extraction method. The supercritical fluid

extraction was carried out using CC, delivery pump (SCF-GET),

PU-2080 pump (PU~2080C plus), and Back Pressure Regulator ({SCF-

BPG), manufactured by JASCO Corporation, and a blunger

manufactured by TOYO RKOATSU Co., Ltd., and using carbon

dioxide as an extraction solvent, based con the supercritical

extraction conditions 1 to 8 described in Table 1, and the

Aloe vera extracts cbtained under the supercritical extraction

conditions were named extracts 1 to B.
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[0076] {Table 1]
Supercr%tlcal Extraction Extraction Fatrainer
extraction temperature Pressure . .
condition (°c) (MPa) time (ml/min:
(minute) when used)
1 50 15 60 None
Ethanol
2 50 15 60 (0.5)
3 50 25 60 None
Ethanol
4 50 15 60 (0.25)
3 < Ethanol
5 70 15 &0 (0.25)
o _ 70 15 60 None
7 70 25 60 None
g 50 15 120 None
{0077] (b} Preparation of Alce wvera extract by organic

solvent extraction method

To 100 g of Aloe vera gel was added 2L of a mix solution
including chloroform and methancl in equal amounts, and the
mixture was subjected to extraction with stirring at room
temperature for twe hours. Filtration was carried out using
filter paper to rewmove insoluble fractions, to thereby obtain
an extraction solution, and then the solvents {chlcroform and
methanol} were removed by an evaporator to prepare an Aloe
vera extract (extract 9).
[0078] (2} Test method

For the extracts 1 to 9, the contents of cyclolanostane
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compounds, 9,19%-cyclolanostan-3-0l and 24-methylene-9,19-

cyclolanostan~3-cl; lophenol compounds, 4-methylcholest-7-en-

3-¢l, 4-~methylergost-7-en-3-cl, and 4-methylstigmast-T-en~3~-

ol; and an anthragquinone {anthraguincne-based compound), aloe-

emodin were measured by LC-MS (manufactured by Shimadzu

Corporation) using brassicasterol {(manufactured by Wako Pure

Chemical Industries, Ltd.) as an internal standard substance.

(0079] (3) Test results

The results of this test are shown in Table 2. In Table

2, the respective symbols represent the following compounds.

S: Total extraction amount of Alce vera extract (mg), A:

cyclolanostane compound (mixture of two kinds of compounds),

A-1: 9,19~cyclolancstan-3-0l, A-2: Z4d-methylene-9,19~

cyclolanostan-3-ol, B: lophenol compound (mixture of three

kinds of compounds), B-1: 4-methylcholest-7-en-3~0l, B-2: 4-

methylergost~7-en-3-ol, B-3: 4-methylstigmast-7-en-3~0l, E:

aloe~emodin

(0080] The tcotal extraction amount of an Aloe vera extract

in the case of preparing the extract by the organic solvent

extraction method was found to be larger than that in the case

of preparing the extract by the supercritical fluid extraction

method. On the other hand, the rate of the content of the

mixture of a cyclolanostane compound and a lophencl compound

in an Aloe vera extract prepared by the supercritical fluid
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extraction method was found to be generally higher (10-fold or

more} than that in an Aloe vera extract prepared by the

‘organic solvent extraction method.

[00681] Meanwhile, the contents of anthraguinones, which

are considered to bhe unpreferable as additives for foods, were

determined. The results revealed that alcocenin and barbaloin

were not detected in the respective extracts, but aloe-emodin

was only slightly detected and remained in the Alce vera

extracts in different amounts depending on the extraction

methods or extraction conditions. In particular, it was

clarified that the extraction condition 1 in the supercritical

fluid extraction method (extraction was carried out without

using an entrainer under conditions of extraction temperature:

50°C, extraction pressure: 15 MPa, extraction time: 60

minutes} can remeove aloe-emodin with the utmest efficiency.
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This test was carried out to examine hyperglycemia improving effects of Aloe vera extracts of the
present invention. (1) Sample preparation The concentrations of Aloe vera extracts prepared under
the same conditions as the supercritical fluid extraction condition 1 in the supercritical fluid extraction
method in Test Example 1 above were adjusted to 77 ug/m1 (1 pg/ml in terms of the concentration of
the mixture consisiting of a cyclolanostane compound and a lophenol compound) with an aqueous
DMSO solution, to thereby prepare test samples. In this step, final DMSO concentrations were
adjusted t6 0820 with physielsgicaksalifies Mganwhile, an Aloe vera squeezed liquids obtained by
peeling leaf skins of Aloe vera, collecting mesophyll parts, crushing the collected mesophyll part
using a juicer mixgriand semoviag fibseus precipitatess wasdisetas:gcentiohsample. Note that an
aqueous solution of 0.2% DMSO was used as a negative sample. [0084] (2) Test method As model
mice of Typerbdiabetes 6aweek-old mate=di/dbamicer (putchased frane Glea dapan, Inc.) were used
and divided into groups including seven mice per group. The test samples, control sample, and
negative isanspié {Hml each) were orally 39

(1) Sample preparation

The concentrations of Aloe vera extracts prepared under

the same conditions as the supercritical fluid extraction

condition 1 in the supercritical fluid extraction method in

Test Example 1 above were adjusted to 77 ug/ml (1 pg/ml in

terms of the concentration of the mixture consisiting of a

cyclolanostane compound and a lophenol compound) with an

aqueous DMSO sclution, to thereby prepare test samples. In

this step, final DMSO concentrations were adjusted to 0.2%

with physiclogical saline. Meanwhile, an Aloe vera squeszed

liquids obtained by peeling leaf skins of Aloe vera,

collecting mesophyll parts, crushing the collected mesophyll

part using a juicer mixer, and removing fibrous precipitates

was used as a control sample. Note that an agqueous solution of

0.2% DMSO was used as a negative sample.

10084) . {Z2) Test method

As model mice of Type I1 diabetes, 6-week~old male db/db
mice (purchased from Clea Japan, Inc.) were used and divided
into groups including seven mice per group. The test samples,

control sample, and negative sample (1 ml each) were orally
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administered to each group once a day using a sonde over 34 days every day. 35 days after the start
of administration, hemoglobin Alc was measured using DCA2000 (manufactured by Bayer-Sankyo
Co., Ltd.). [0085] (3) Test results The results of this test are shown in Table 3. The results revealed
that the hemoglobin Alc levels in the mice administered with test samples were decreased by 30% or
more relative to the negative sample administered group, and the test sample was found to have
activities for improving hyperglycemia. Herein, in the Aloe vera squeezed liquids having the same
solid cortelntsrasthesedf the testsamplesp decreasesdmathethemaglebinmAledevels wete not
observed at all. Therefore, in the case where the hypoglycemic effects (hyperglycemia improving
effects) Wenesconsidered as - indicatdrsy she: Afoerveraextraets of ¢thie przsint inveationr(supercritical
fluid extracts) have the effects 13,000-fold higher than those of the Aloe vera squeezed liquids, which
were calbgafetlipbrarthéit effectiverdesust FarthermareDibA fHEMicenadministeredewithy ¢he test
samples, pathological side effects were not observed at all. 40 [0086] [Table 3] Sample Blood
hemoglobivAEvahiecyo Co., Ltd.).

[0085] {3) Test results

The results of this test are shown in Table 3. The
results revealed that the hemogleobin Alc levels in the mice
adninistered with test samples were decreased by 30% or more
relative to the negative sample administered group, and the
test sample was found to have activities for improving
hyperglycemia. Herein, in the Alce vera squeezed liquids
having the same solid contents as those of the test samples,
decreases in the hemoglobin Alc levels were not observed at
all. Therefore, in the case where the hypoglycemic effects
(hyperglycemia improving effects) were considered as
indicators, the Aloe vera extracts of the present invention
(supercritical fluid extracts) have the effects 13,000-fold
higher than those of the Aloce vera sgueezed liquids, which
were calculated from their effective doses. Furthermore, in
the mice administered with the test samples, pathological side

effects were not observed at all.
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relative value (0) p Test sample 69.46.2 0.0001 Control sample 82.10.1 0.01* Negative sample 100 *:
This symbol represents that the value is statistically significant. [0087] Hereinafter, the present
invention will be described in more detail by way of Examples, but is not limited to the following
Examples. Example 1 [0088] (Production of Aloe vera extract) For 60 kg of Aloe vera, leaf skins were
peeled, and mesophyll (transparent gel) parts were collected. The collected mesophyll parts were
freeze-dried, to thereby prepare 300 g of Aloe vera mesophyll powder. [0089] Extraction was carried
out for 20 § 0t ¢He resultdftAloe vera mesophyll powder by the supercrltlcal fluid extraction method.

The supererrtrcalﬂnﬁ—extracﬂo% (SCHGER),PUY-2680
pump (P&J}ﬁ@&@ plus), and Bac ssure U%thr -BPG), manutactured by JASCO
Corpor g‘laﬁ«pger? fdd—@qd»u@mqeafbefrdmxm
eé
|f|(3g

an extractio SO| ER'[ un er co Ot extraction temperature: 4
ELON PYCRLAY 3

Negative sample 100

*: This symbol represents that the value is statistically

significant.

(0087 Hereinafter, the present invention will be
cdescribed in meore detail by way of Examples, but is not
limited to the following Exanples.

Example 1

ro088s] (Production of Alce vera extract)

For 60 kg of Alce vera, leaf skins were peeled, and
mesophyll (transparent gel) parts were collected. The
collected mesophyll parts were freeze-dried, to thereby
prepare 300 g of Aloce vera mesophyll powder.

[0089] Extraction was carried out for 20 g of the
resultant Aloe vera mesophyll powder by the supercritical
fluld extraction method. The supercritical fluid extraction
was carried out using CO; delivery pump {(SCF-GET), PU-2080 pump
(PU-208C pilus), and Back Pressure Regulator (SCF-BPG),
manufactured by JASCO Corporation, and a blunger manufactured
by TOYO KCATSYU Co., Ltd., and using carbon dioxide as an

extraction solvent under conditions of extraction temperature:
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50C, extraction pressure: 15 MPa, and extraction time: 60 minutes without using an entrainer. As a
result, 33 mg of Aloe vera extract was produced. [0090] For the resultant Aloe vera extracts, the
compositions were analyzed by LC-MS. The results revealed that: the extracts contained
cyclolanostane compounds, 9,19- cyclolanostan-3-ol and 24-methylene-9,19-cyclol.anostan-3-ol, and
lophenol compounds, 4-methyicholest-7-en-3-ol; 4- methylergost-7-en-3-01, and
4-methylstigmast-7-en-3-ol; and the ratios of 9,19-cyclolanostan-3-ol, 24-methylene-9,19-
cyclolané$tah-3-61= 4 raethifcholest-7sen-8-ol 14-ndthylerdusteRen@-bl @ndt ime: 60
4-methylstigmast-7-en-3-ol were 0.437% by mass, 0.326% by mass, 0.182% by mass, 0.158% by
mass, affth8116%% by thass, respectively. 00913 Nuotd thatisyperglyeermia imiptovingeffetioef the
above-described Aloe vera extracts were measured in the same way as Test Example 2, and as a
result, thesetfectssfaiering hemsyldsin Alc levels were confirmed. Example 2 [0092] A tablet drug
having the following composition and having a hyperglycemia improving effect was produced by the

following[iEfHol. [0093] Hise Ver extratt hrodudeldir EXaRple1tERAE RadudP40 (%)

compositions were analyzed by LC-MS. The results revealed
that: the extracts contained cyclolanostane compounds, 9,19~
cyclolanostan-3-o0l and 24-methylene-9,19-cyclolanostan-3-ol,
and lophenol compounds, 4-methylcholest-7-en-3-0l; 4~
methylergost-7-en~3~0l, and 4-methylstigmast-T7-en-3-o0l; and
the ratios of 8%,19-cyclolanostan-3-cl, 24-methylene-9,19-
cyclolanostan~3-cl, 4-methylcholest~7-en-3-0l, 4-methylergost-
7-en~3-0l, and 4-methylstigmast-7-en-3-o0l were 0.437% by mass,
0.320% by mass, 0.182% by mass, 0.158% by mass, and 0.161% by
mass, respectively.

{0091] Note that hyperglycemia improving effects of the
above-described Aloe vera extracts were measured in the same
way as Test Example 2, and as a result, the effects of
lowering hemoglcbin Alc levels were confirmed.

Example 2

[0092] A tablet drug having the following composition and
having a hyperglycemia improving effect was produced by the
following method.

{0093] Aloe vera extract produced in Example 1 (dry

preduct) 40 (%)
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42 Lactose (manufactured by Morinaga Milk Industry Co., Ltd.) 18.5 Corn starch (manufactured by
Nisshin Seifun Group Inc.) 30.7 Magnesium stearate (manufactured by Taihei Chemical Industrial
Co., Ltd.) 1.4 Carboxymethylcellulose calcium (Gotoku Chemical Company Co., Ltd.) 9.4 [0094] A
mixture of an Aloe vera extract (dry product), lactate, corn starch, and carboxymethylcellulose calcium
was uniformly kneaded while appropriately adding sterile purified water, and the mixture was dried at
50C for 3 hours. Magnesium stearate was added to the resultant dry product, and the mixture was
mixed, féllowetssy makingtablet irdctorddnce rwithzali¢ohverntionasmetha; 1o theraby yield a tablet
containing a mixture of a cyclolanostane compound and a lophenol compound in an amount of about
0.5% by hffass. Example 3 [0095] 10.8 kg of an enzymatically degraded product of whey protein
(manufactured by Morinaga Milk Industry Co., Ltd.), 36 kg of dextrin (manufactured by Showa Sangyo
Co., Ltd3?aRd Shialidmdmatsof sovateesolupléivitarinrantkd fmmefalavgre dissolvexbin200 kg of
water to prepare an aqueous phase in a tank. On the other hand, 3 kg of soybean

Magnesium stearate {manufactured by Taihei Chemical Industrial

Co., Ltd.} 1.4

Carboxymethylcellulose calcium (Gotoku Chemical Company Co.,

Ltd.) 9.4

{00941 A mixture of an Aloe vera extract (dry product},

lactate, corn starch, and carboxymethylcellulose calcium was

uniformly kneaded while appropriately adding sterile purified

water, and the mixture was dried at 50°C for 3 hours.

Magnesium stearate was added to the resultant dry product, and

the mixture was mixed, followed by making tablet in accordance

with a conventiocnal method, to thereby yield a tablet

containing a mixture of a cyclolanostane compound and a

lophenol compound in an amount of about 0.5% by mass.

Example 3

f0095] 10.8 kg of an enzymatically degraded product of
whey protein (manufactured by Morinaga Milk Industry Co.,
Ltd.}, 36 kg of dextrin (manufactured by Showa Sangyo Co.,
Ltd.), and small amounts of a water-scluble vitamin and a
mineral were dissolved in 200 kg of water to prepare an
aqueous phase in a tank. On the other hand, 3 kg of soybean

cooking oil {manufactured by Taiyoc-yushi Co. Ltd.), 8.5 kg of
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cooking oil (manufactured by Taiyo-yushi Co. Ltd.), 8.5 kg of 43 palm oil (manufactured by Taiyo-yushi
Co. Ltd.), 2.5 kg of safflower oil (manufactured by Taiyo-yushi Co. Ltd.), 0.2 kg of lecithin
(manufactured by Ajinomoto Co., Inc.), 0.2 kg of fatty acid monoglyceride (manufactured by Kao
Corporation), and a small amount of a fat-soluble vitamin were mixed and dissolved to prepare an oil
phase. The oil phase was added to the aqueous phase in the tank and mixed by stirring, and the
mixture was heated to 70C, followed by homogenization using a homogenizer at a pressure of 14.7
MPa. SuB&eduently, tHe? Mohisyenaiéinay sterilizad Wi o foP 10 iiflutes ahdPthed éncentrated,
followed b ay-drying, to thereby prepare about 59 kg of intermediate product powder. To 50 kg of
the resuﬁ%rﬁgﬁl%“i‘ﬁ%d%té pFBGGH Fotder rere hdded ¥ kY o isucrose {rianufaltufed By Hokuren),
167 g of amino acid mix powder (manufactured by Ajinomoto Co., Inc.), and 600 g of the Aloe vera

extract (Y pt&dUCH prodURRR T EXaHRe 1 Pand e Hiivfure Was unifofmiy miked, ksithiefeby produce

about 5 l;g of entergl food powder that contains the Aloe vera extract (dry product) in an amount of

about 0.0 _0%59 AGsS Al HaS & Hype iy cBRAE irhprdving Ebet. EXREmpie BY6096)9R Solution (120
kg)mnﬂgg@géh%ég V%ﬁ%unt of a fat-soluble vitamin were mixed and

disscolved to prepare an oil phase. The oil phase was added to
the aquecus phase in the tank and mixed by stirring, and the
mixture was heated to 70°C, followed by homogenization using a
homogenizer at a pressure of 14.7 MPa. Subsequently, the
homogenate was sterilized at 90°C for 10 minutes and then
concentrated, followed by spray-drying, to thereby prepare
about 59 kg of intermediate product powder. To 50 kg of the
resultant intermediate product powder were added 6.8 kg of
sucrose (manufactured by Hokuren), 167 g of amino acid mix
powder (manufactured by Ajinomoto Co., Inc.}, and 6006 g of the
Aloe vera extract (dry product) produced in Example 1, and the
mixture was uniformly mixed, to thereby produce about 57 kg of
enteral food powder that contains the Alce vera extract {dry
product) in an amount of about 0.01% by mass and has a
hyperglycemia improving effect.

Example 4

[0096] A solution (120 kg) containing the Aloe vera
extract in an amount of about ¢.05% by mass in an agqueous

solution of Ryoto Polygly Ester {(manufactured by Mitsubishi-
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extract in an amount of about 0.05% by mass in an agueous solution of Ryoto Polygly Ester
(manufactured by Mitsubishi 44 Kagaku Foods Corporation) (concentration: 1,000 ppm) was
prepared, and 160 g of anhydrous citric acid (manufactured by Wake Pure Chemical Industries, Ltd.),
6 g of sucralose (manufactured by San-Ei Gen F.F.l., Inc.), and 1 g of Sunett (registered trademark:
manufactured by Nutrinova) as an artificial sweetener were mixed and dissolved in the solution.
Moreover, 79.821 kg of water was added, and finally, 12 g of a flavor (manufactured by T_ Hasegawa
Co., Ltd ¥ 923 HadEa s thereby préparea mivsslatidm atheaesultaitifiixsotutionawas filtrated using
a filter with a mesh size of 20, and the filtrate was sterilized at 96C 1C for 30 seconds and filled into
125-m1 Bdrfdtanccontaiférst i thereby protidecabotigs0isioe vita gebdrirflsthateshtains the Aloe
vera extract in an amount of 0.03% by mass and has a hyperglycemia improving effect. Industrial
Applicabfity f008%7F An A168 e eXiraet UF fie preseht inventiorgiso §afe has bosignificant
hyperglycemia improving effect, is applicable as a material of a functional food, in particular, food for
specified FEAMGSEt Fags A IBW SoriteRtiof e BorRpburd of BRanthratushoheyanthragaintie-based

compound), can be
{fegistered trademark: manufactured by Nutrinova) as an

artificial sweetener were mixed and dissolved in the solution.
Moreover, 79.821 kg of water was added, and finally, 12 g of a
flavor {manufactured by T. Hasegawa Co., Ltd.) was added, to
thereby prepare a mix solution. The resultant mix solution was
filtrated using a filter with a mesh size of 20, and the
filtrate was sterilized at 96°C + 1°C for 30 seconds and
filled into 125-ml cartocan containers, to thereby produce
about 950 Aloe vera gel drinks that contains the Aloe vera
extract in an amcunt of 0.03% by mass and has a hyperglycemia

improving effect.

Industrial Applicability

[0097] An Aloe vera extract of the present invention is
safe, has a significant hyperglycemia improving effect, is
applicable as a material of a functional food, in particular,
food for specified health use, has a low content of a compound
of an anthraquinone (anthraquinone-based compound), can be
ingested as food, and can be applied to all foods. In addition,

a production method provided by the present invention can

45



ingested as food, and can be applied to all foods. In addition, a production method provided by the
present invention can 45 provide a material suitable for development of a functional food using Aloe
vera and promote application of Aloe vera to foods. 46 CLAIMS 1. An Aloe vera extract comprising a
mixture that consists of a cyclolanostane compound and a lophenol compound in an amount of 1.0%
by mass or more, wherein the extract has the following properties (1) and/or (2): (1) the mass mixing
ratio of the cyclolanostane compound and lophenol compound is as follows: cyclolanostane
compouritf “16pHENG! dbSoUrtL= 8id tobrl o Bar: glovaddemez)tihe Eontefitiptahonal
anthraquinone-based compound is 0.001% by mass or less. 2. The Aloe vera extract according to
Claim 1, Wiefeilts tHedoyeldiandstahe €BMPOEARGS 9, FREYcidiahdstan Blofdifiovera to
24-methylene-9,19-cyclolanostan-3-ol. 3. The Aloe vera extract according to Claim 1 or 2, wherein the
Iophenol%% und is one or plural compounds selected from 4-methylcholest-7-en-3-ol,
4-methylergost-7-en-
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3-ol, and 4-methylstigmast-7-en-3-ol. 4. Food or drink comprising an Aloe vera extract according to
any one of Claims 1 to 3. 47 5. The food or drink according to Claim 4, wherein the Aloe vera extract
content is 0.01% by mass or more. 6. A method of producing an Aloe vera extract comprising:
preparing powdery Aloe vera mesophyll by removing water from a mesophyll part excluding leaf skin
of Aloe vera by freeze- drying or hot-air drying; and extracting an Aloe vera extract from the resultant
powdery Aloe vera mesophyll by a supercritical fluid extraction method based on the following
conditions (a) to (e): (a) the extraction solvent i$-€&rb8 dioxide; (b) the extraction temperature is 50 to
69 C; (c) the pressure is 15 to 60 MPa; (d) no entrainer is used; and (e) the extraction time is 50 to 70
minutes. 7. A hyperghftefri& Improving® #gemtTonsishiinig, absh acive frgFediehe fan Aloe vera extract
containing a mixture that consists of a cyclolanostane compound and a lophenol compound in an

amount 6PT:8%6 by ndssor o Witéihihe AJBRE axRact MastRBiSIWing properids (1)

and/or (2): (1) the mass mixin%ratio of the cyclolanostane compound
in an amount of 1.0% by mass or more, wherein the extract has

the following properties (1} and/or (2):

(1) the mass mixing ratio of the cyclolanostane compound
and lophenol compound is as follows:

cyclolanostane compound : lophenol compound = 6.3 : 2.7
te 5.1 : 4.9; and/cr

(2) the content of an anthraquinone-based compound is

0.001% by mass or less.

2. The Aloe vera extract according to Claim 1, wherein
the cyclolanostane compound is 9,1%-cyclolanostan-3-ol and/or

Z4-methylene-9,1%-cyclolanostan-3~ol.

3. The Alce vera extract according to Claim 1 or 2,
wherein the lophenol compound is one or plural compounds
selected from 4-methylcholest-7-en-3-0l, 4-methylergost-T-en-

3-o0l, and 4-methylstigmast-T7-en-3-ol.

4. Food or drink comprising an Aloe vera extract

according to any cne of Claims 1 to 3.
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and lophenol compound is as follows: cyclolanostane compound : lophenol compound = 6.3 : 2.7 48
to 5.1 : 4.9; and/or (2) the content of an anthraquinone-based compound is 0.001% by mass or less.
8. The hyperglycemia improving agent according to Claim 7, wherein the cyclolanostane compound is
9,19-cyclolanostan-3-ol and/or 24-methylene-9,19-cyclolanostan-3-ol. 9. The hyperglycemia
improving agent according to Claim 7 or 8, wherein the lophenol compound is one or plural
compounds selected from 4-methylcholest-7-en-3-ol, 4-methylergost-7-en- 3-ol, and
4-methylstigmast-7-en:3-di°f6 Jee Srdm Alcdsracitactcorftaining 4 mixtuee tHat ¢orsists of a
cyclolangstane compound and a lophenol compound in an amount of 1.0% by mass or more for
produciny & ShypetdglyEehiafintproning dgent, sviergihithe lee g6rscaxtist has the following
properties (1) and/or (2): (1) the mass mixing ratio of the cyclolanostane compound and lophenol
compound is as follows: cyclolanostane compound : lophenol compound = 6.3 : 2.7 t0 5.1 : 4.9;

and/or (2) the cogtent of an anthraguinone-based compound is 0.001% by mass or less,
- A method of producing an Aloe vera extract comprising:

preparing powdery Aloe vera mesophyll by removing water from a
mesophyll part excluding leaf skin of Alce vera by freeze-
drying or hot-air drying; and extracting an Aloe vera extract
from the resultant powdery Aloe vera mesophyll by a
supercritical fluid extraction method based on the following
conditicns (a) to (e):

(a) the extraction solvent is carbon dioxide;

(b) the extraction temperature is 50 to 69° C;

(¢) the pressure is 15 to 60 MPa;

(d) no entrainer is used: and

{e} the extraction time is 50 to 70 minutes.

7. A hyperglycemia improving agent comprising, as an
active ingredient, an Aloe vera extract ceontaining a mixture
that consists of a cyclolanostane compound and a lophenol
compound 1n an amount of 1.0% by mass or more, wherein the
Aloe vera extract has the following properties (1) and/or {2}

(1) the mass mixing ratio of the cyclolanostane compound

and lophenol compound is as follows:

cyclolanostane compound : lophenol compound = 6.3 : 2.7
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49 11. The use according to Claim 10, wherein the cyclolanostane compound is
9,19-cyclolanostan-3-ol and/or 24- methylene-9,19-cyclolanostan-3-ol. 12. The use according to Claim
10 or 11, wherein the lophenol compound is one or more compounds selected from 4-
methylcholest-7-en-3-ol, 4-methylergost-7-en-3-ol, and 4- methylstigmast-7-en-3-ol. 50 ABSTRACT
The present invention provides: an Aloe vera extract that can be safely ingested, can be used as a
material of food for preventing lifestyle diseases, contains an extremely low level of an anthraquinone
(anthraqLﬁﬁ’or?e-E)aéeé c8rhp%%ﬁd)?%nd can be added to foods; and a method of producing the Aloe
vera extract. A su&ercritical fluid extraction method can produce an Aloe vera extract containing a

mixture that consists of 4%cyciaiRstané compbtraaf e RiphenbEcsApsaRPmaTafount of 1.0%

by mass 8r Bné){g nd having the following properties (1) and/or (2): (1) the mass mixing ratio of the
cyclolanostane co ﬁoﬁﬁ‘?&%narloﬂ)ﬁéﬁol compound is as follows: cyclolanostane compound : lophenol

compound = 6.3 : 2.7 to 5.1. : 4.9; and/or

8. The hyperglycemia improving agent according to Claim 7,
wherein the cyclolanostane compound is 9,19~cyclolanostan-3-o0l

and/or 24-methylene-9,19-cyclolanostan~3-ol.

9. The hyperglycemia improving agent according to Claim 7
or 8, wherein the lophenol compound is one or plural compounds
selected from 4-methylcholest-7-en-3-0l, 4-methylergost-T-en-

3-0l, and 4-methylstigmast-7-en-3-ol.

10. Use of an Aloe vera extract containing a mixture that
consists of a cyclolanostane compound and a lophenol compound
in an amount of 1.0% by mass or more for producing a
hyperglycemia improving agent, wherein the Aloe vera extract
has the following properties (1)} and/or (2):

{1) the mass mixing ratio of the cyclolanostane compound
and lophenol compound is as follows:

cyclolanostane compound : lophenol compound = 6.3 : 2.7
to 5.1 ¢ 4.9; and/or

(2) the content of an anthraguinone-based compound is

0.001% by mass or less.
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(2) the content of an anthraguinone-based compound is 0.001% by mass or less.

11. The use according to Claim 10, wherein the
cyclolanostane compound is 9,19~cyclolancstan-3-ol and/or 24~

methylene-9, 18-cyclolancstan-3-ol.

12. The use according to Claim 10 or 11, wherein the
lophenol compound 1s one or more compounds selected from 4-
methylcholest-7~en~3-0l, 4~-methylergost-7~en-3-ol, and 4~

methylstigmast-7-en-3-ol.
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ABSTRACT

The present invention provides: an Aloe vera extract that
can be safely ingested, can be used as a material of food for
preventing lifestyle diseases, contains an extremely low level
of an anthraquinone (anthraquinone-based compound}, and can be
added to foods; and a method of producing the Aloe vera
extract. A supercritical fluid extraction method can produce
an Alcoe vera extract containing a mixture that consists of a
cyclolanostane compound and a lophenol compound in an amount
of 1.0% by mass or more and having the following properties
(1) and/or (2):
(1) the mass mixing ratio of the cyclolanostane compound and
lophenol compound is as follows:

cyclolanostane compound : lophenol compound = 6.3 : 2.7
to 5.1 : 4.9; and/or
(2} the content of an anthraquinone-based compound is 0.001%

by mass or less.
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