TITLE: Al oe | eaf products and their preparati on DESCRI PTION: The invention
relates to medicinal and health food procucts, includi ngaplglisg ( R
prepared by vacuum freeze- -drying of -1al oe = | eaves and to nethods
for t he preparation of such products. Aloe has been extensively used

as folk nedicine. Reference to aloe powders is also made in the japanese
Phar macopei a.ITIT&H:t ain | ow, nedium and hi gh nol ecul ar wei ght conpounds

have been sgparated S/ Q. 04 «F9f ex Lews is known that Al oe
ar borescens =Srar-——fatarersts— et - as "Kiddachig al oe

) contains - ESEHATEAQNes such as aloetin,alcenin aloeursin or C)

1lob

D mannose,  alenanan ;q 3l g13AHoRaci hegihal. Al ag vena Gat ARy
pol ysacchari des: and t hat Cape al'0e contai ns err] I'ngredi ent's ‘such as

al oi n or al o@ragisdisn. Inmlaisivg tattedns sPrapseeBed¥ nddeuld FSIMRA%SsS,
aloe into mediGiyigy orPresglt! yicadss aRndof 61 aklat nld oved- healdh
food, food product’s prepared_ from Kidachi aloe have been extensively
comer ci al i z&d 99T Fd .0 sudstpeRduehdse products, however, are
prepared by drying aloe |eaves under the sun or by hot air and, at the
time of tableting. , up to about 10% of an additive_ suc Avi cel I,
mcro crystalﬁlion"'g rfeilpl Hose o?’:c?)?ﬁl"??ﬁrcﬁseci s a%dd%&'??’as meE=Yifder to
facilitate t Fdfdngmpe to"&beebowidera T¥sndeldbr kades inot elet Fats ameste
ingredients igolated and purdfied. fromthe alqe and found to _be nedically
ef fi caceous t°0'Aninal’s By anl“rﬁat‘f"‘Je'>‘<pg?|"'rnéntmge',dC'}Larri{jaI p‘?@sg‘ééﬁal’ﬂl“ e‘g“?ﬂa%

gl ycopr ot ei ngeight engypesndsaldavef bewn chepangtedxibheé® adwiswi ty Fam a%
stable stat eexao'r}.l?ye. V\h._ep ,I-.éeaice.‘;@wnf Onzt Alce arborescens  var.

natalensis (referr=4 ¢ hereti fter zs " idzcni zigam
nagtalensis (rererrsd 0 nerel naicver 8 FEI1IGQagni 210e
L .. . s - :
cgoneains Tolysaconarices gucn 28 glcetin, z.oenn,
N : 1 1 s
zloeursin or D-mznnose, zloemannan or zlce alibcnzcite
that zlioe arz a=tzin iv gnerides: znd thnzt (Cape
ci&e £21l0€ Vverz CconiiElns polysaccecnarides: &nhC nET ape
b E < - 2 3 - - - b
£.0¢2 CONRUCZ21IN8 anTirscurintnice 1lngrecisncs such és &8loin

into msdicines. Presently, as =an o¢ifizizslly s=z:icwed
health food, food products preparsed frem ¥idzchi =zloe
nave bDeen sextsnsively commercialized iz Jzpan. Mest (\
of these products, however, are rprepzared oy <rying
cgloe leaves under the sun cor by hot =zir and, .zt the

as Avicel micro c¢rystziiine celliulose
or corn starch, Is zdded as & binder td facilitate
tableting. "Avice!" is a Trade Mark.

It is noted that most ingredients isclazted znd purified
from the aloe and found 1o be medically efficaceous to animals by
animal experiments, are polyéaccharides,

glycceproteins c¢r =enzymes, all of which may exhibit
activity in &z stzble state only when treated for



-2- purification at lower tenperatures.  For this rledsén, *tt t's gernetal |y
thought to be desirable to apply as little heat as possible for the
preparation of a health food or nedicine from al oe. However, since the
products now avail able on the market are prepared by drying al oe | eaves
under the sun or by circulation of hHot air, the polysacchari des,

gl ycoproteins and enzymes in them wi | | haﬁ%‘been thermal |y degraded or

oxi di zed in th%ﬂ%&ﬂfﬁhﬂﬁoﬂ”dtngowgﬁr%@%ﬁ@ﬂétuﬁdﬁfadﬂbklthiﬁ(ﬂeason, it
facilitating tabletln r.ch, are_added in.a

such i cel rn.st
anount of! sever’asr %’éﬂ &9 nthg «z)r]rﬁ orfal 2BPG¥ ae?oljefgtle
products. > Si nqeeaac satml poagﬁmmé chrwatter prepaidedamdef hedsiaight of dodadr
the additives mn , t.he qg Q€ nass, the resulting product undergoes
further thernal™ 5§ $lch heati ng. The invention provides: i)
“»A vacuum freeze-dried mass of hoanenlsed entire | eaves of a plant

bel onging Lo { e aRAUS ALgacal i pABIhYchl hbicaafilddle of rmiéwoaamét

produci ng a vacuum freeze-dri ed mass of t e eaves 0 E el ongi n
the genus Al oe afe t REeParPfy by | d5xEag, 210fe IRAWRR BBaﬁ i s‘?r]rP?g RYfo gEYng

entire |eaves ofifhe K @f\dqé@eéw,acménﬁdm@ha!ﬂ@eéhegh@m?gﬂﬁﬁéﬂns

iii) Atablet forpred froma,vacg drie af tipre
| eaves of a pléﬁFyg Bﬁﬂ?ﬁglpot#ﬁ?‘dgﬁﬁée%?%% gFePhghﬁfd% %%%%E #%)
A nethod for oxiciickhed nin the tedibete of dry1m@cuun1freeze drled mass of

the | eaves of a plant belonging to the genus Aloe of the famly

Lil i aceae, the nethod _ . _ _
At Furthermore, the additives for facilitating tableting,

such as Avicel or corn starch, are added in an amount of
several to tens of percents in the conventional aloe
tablet products. Since a small amount of water is added
under heating to knead the additives with the dried aloe
mass, the resulting product undergoes further thermal

degradation by such heating.

The invention provides:
i) A vacuum freeze-dried mass of homogenised entire
leaves of a plant belonging to the genus Aloe of the
family Liliaceae.
1i) A method for producing a vacuum freeze-dried mass
of the leaves of a plant belonging to the genus Aloe of
the family Liliaceae,, the method comprising homogenising
entire leaves of the plant and then vacuum freeze-drying
the homogenate. | '
iii) A tablet formed from a vacuum freeze-dried mass of
homogenised entire leaves of a plant belonging to the
genus Aloe of the family Liliaceae.
iv) A method for producing a tablet of a wvacuum
freeze-dried mass of the leaves of a plant belonging to
the genus Aloe of the family Liliaceae, the method
comprising: _
(a) homogenising entire leaves of the plant,
(b) vacuum freeze;drying the homogenate,

- e ————



conprising: (a) honogeni sing entire | eaves of bhé pbant’ (b)

vacuum freeze-dryi ng the honogenate, -3- (¢) granul ating the
vacuum freeze-dri ed mass, and (d) conpacting the resultant

granules to tablets. The vacuum frgeze-dried mass is suitably in the form
of granul es. The honobgeni sati on nmay be carried out under cooling. . The

tabl et of the invent(iicQn may cepsirail=8aGie) Vel {rAeuuic fidcizeeeRa «ll I isHPSS
or may include.a further nutrient and/or nedicinal ingredient, which nay
have been inc&?%orat ed in any of steps (b) to (d) of the production net hod
of the tablet. The ddled masscappmutingr titee txzﬂﬂlﬂttaam:orghargﬂesthexto

i nvention exhibihgcthe foll.owing properties: i) it presents a pal%?green
colour; ii) I't has agrassy snell; iii) it has a strongly bitter taste;
iv) it is Thel MAQuURnfrgagerdriedi messelngSudkabilyl 140 | kel fiera | of

met hanol , et hgrahuaksacet afgs Hé:mogehﬂsﬂf:i’éﬁ' rmaq)et BENdiir 18y I eaet i@igeri t
S p05|t|ve both_.in b|C|nchogin|c aci actio

Low y- Fol i n r EROLASG.- viyhe Lables %mr¥ﬁgegﬁé?%rWla}fatclo&?lsrtea%‘?}r%
it is positivE ighd heacuhmr 6reegelgirtiedc massd as:eamayoﬁmamddenat rmnﬁctménol '

sul phuric acid react | O%&}%)R%,pﬂé%ilctgal prg&{ggéxéng Xﬁemﬁiimﬂ \Qet 'beésen

it has activFPHta: ase an rypsin
pr ot ease- |nh|bnp@mpqmanedtqn any of steps (b) to (d) of the productlon

method of the tablet.

The dried maSS, granule:or the tablet according to the W/
invention exhlblts the following nropertles '
i) it presents a pale green colour;
- ii) it has a grassy smell;
iii) it has a strongly bitter taste;
iv) it is soluble in water, 'while being partially
insoluble in methanol, ethanol or acetone;
v) in protein determination reactions, it is positive
both .in bicinchoninic acid - (BCA) reaction and in
Lowry-Folin reaction; ' '
vi) as to saccharide determlnatlon reactions, it is
positive in the anthrone sulphuric acid reactlon and in
the phenol sulphurlc acid reactlon, 3 E \;;
vii) as to proteolytlc enzyme activities, it  has
activities of carbokypéptidaée and trypsin, and it has
also protease-inhibitory activity;: '
viii) it exhibits positive cell agglUtination activity
with erthrocytes and weakly positive cell agglutination
activity with cancer cells; and |
ix) it exhibits weakly pos1t1ve blastogenetlc activity
w1th lymphocytes. '
Each of the dried mass, the granule and the tablet of the
plant belonging to the genus Aloe of the family Liliaceae
according to the invention containsg the -medicinal
ingredients endogenously contained in the'genus Aloe of
the family - Liliaceae,  such as polysaccharides,



viii) tt exhibits positive cell agglutination act iivi:ty-\'mi th ert'hrocyt es
and weakly positive cell agglutination activity with cancer cells; and ix)
it éxhibits weakly positive blastogenetic activity with |ynphocytes. Each
of the dried mass, the granule and the tsabl et of the plant belonging to the
genus Aloe of the famly Liliaceae according to the invention contains

the nedicinal gl@g:rdiﬂkﬁﬁﬁm@nﬂﬁgeéﬁlz?h&sqonﬂrﬁlileﬂtb.ﬁet @@b@%@u&ﬂmf of réde .

famly Liliac uc achald copr ot ei ns
and enzynes, | ’%P‘%téite@rﬁiﬂaﬁlé?ﬂleﬂ %f g’yf &Bgr aﬁ’étl%% Eggﬁd by*
heat i ng or oxvaiaietx;n of pnys:holegycailphgstmtraglsublst;maea vV e caunighs ttaon dess

found to b€ conalnethdd (e PhantynAnLIR! A SXREl | Mol niith 25 8LA! Tug"

al oe carboxype aré al so p oing t
degr adat i on. a—]smm or halgei mm@@:ﬁﬁ@,orarab&bsoawmmg Yihaut

invention may Qg %§E§é0| thBeRbEl MRYJradatSi¥e)  mfice, | @&t W¥8ed mass,

stomachi cs, anti - testl nal ul cer_dru anti -1 nfl ammatory drug,

antl-fungal dr HEAHHS - P pERBILfEe MCEoFdgI g:rﬂ ther ARYERRRCHr figY f° used

i mmunonodul at oragg or afedidid®l Y ofsi@al t h 4pods.1sbher ivad) et odtddechics,

i nvention may consj st of LOO% of t"i‘mh @{)ove ntioned, dri.ed.mass d|t|ve
a

no
for tableting & GShi §ruguaPRi Ilgfqustoﬁyov
whi ch cont ai ns aﬂmMgaJnairumgranth@eﬁglmmlaardn@I my;ngm:m tdrdema

genus Al oe of tcﬂﬁzé arggv@da&&@&ﬁ 40 &, i % Q‘*Féﬁlyeta;”}?%l tter tast oddlE,

invention is easy 1o swallTow, even od hit str e and
a flavour displayed by the plant when chevved

et The tablet of the invention may consist of 100% of the
abovementioned dried mass, no additive for tableting being
necessary, so that a high quality tablet is provided which
contains the medicinal ingredients of the plant belonging

to the genus Aloe of the family Liliaceae with a high
purity.

The tablet of the invention is easy to swallow, even
though it has a strong bitter taste and a flavour
displayed by the plant when chewed.

In the method for producing' the dried mass of the
invention, the liquid obtained by crushing the leaves of
the plant belonging to the genus Aloe of the family
Liliaceae is freeze-dried in vacuum, without resorting to
the step of drying the liquid by heating at a temperature
higher than the ambient temperature, therefore, the dried
mass containing the abovementioned medicinal ingredients
in the plant is prepared without degrading those
ingredients.

According to the method for preparing the granules of the
invention, the dried mass is press moulded into granules,
and the granules contain the medicinal ingredients without
thermal degradation.
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In the nmethod for producing the dried nass of* 3thett nventi‘on’" t he
| i qui d obtai ned by crushing the | eaves of the plant belonging to the genus
Aloe of the famly Liliaceae is freeze-dried in vacuum w thout resorting .
to the step of drying the liquid by heating at a tenperature higher than
the ambient tenperature, therefore, the dried mass containing the
abovenentioned medicinal ingredients in - the plant is prepared mﬁthout
degrading those ingredients. According t "t he method for preparing the
granul es of the invention, the dried nmass i's press noul ded into granul es,
and the granul i r hgut er;

degr adat.i on. %ﬁ %% g&%g%ﬂ%df§g 5%?9 S%P %ﬁkgn%§%¥%% g? y e|%g2§$&é?n'
the dried nassthg ﬂﬁ&ﬁﬁrﬁ@$ﬁeéﬁlﬁﬁ?%ﬁaﬁ@Pé@edaWQQQMﬁﬁﬁ%&ﬂ%$edand them,

the tablet CEBIﬁEBéd the o ci nade | NnEaBTEENT éon‘ﬂ"a&h%u'[ tHehertﬂéﬁlc:Lnal
degr adat i on. Since no, additive for. aC| tat‘ng tabletln S

required, tablépgrﬁgﬁ?HFﬁluY%QRPWﬁHhEPﬁET QFrughe no-
per cent ages aredﬁﬁadueeéor fﬁumiid&tingﬂEﬁbheylngnielnnaqumréﬂx)uaﬁxﬁﬂﬁ

of effective in nts el r =)
EMBODI MENTS DngﬂE %n‘-FhE g‘%&rd%wcﬁg’g%@%g‘r Fgg%g%g s % ant ‘~1g to
t he genus AI oeaué tpeodiacedy Li Thuseddie stelvles maxcmorma)m NlpoetoeIJeOQ)r
Cape al oe, d. up r [ igd Yird e ushing the
| eaves of the g?gg%ﬂﬁ E ggfgcggﬁgsg §§%9§%ﬁe in Jﬁ?i na%%%?ééngually in
the flocculated state and is easily pulverized, for exanple, by chargi ng

the mass into QEb@ﬁIPTTbﬁ @@em@ @R@'FEWRTEY) edEopaMiNTed nNBss s usual Iy -~
from0.085 to L

. 09
Drie Mass

The_vacuum :reeze-dried mass of a_piant”belonging to the
genus Aloe of the family Liliaceae, such as Kidachi aloe,

" .Aloe vela or Cape aloe, is obtained_upon freeze-drying a - .
liquid obtained by crushing the leaves of the plant. The
dried mass obtained in this manner is usually in the
flocculated state and is easily pulverized, for example,
by'chargingfthe mass. into a bag.’ The specific gravity of
the dried mass is usually from 0.085 to 0.090.

‘Method for Preparing the Dried Mass
The leaves of the plant are crushed in a homogenizer.

Slnce heat is generated durlng homogenlzatlon, the outer gd
side of the homogenlzer is cooled by ice water.
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. Method for Preparing the Dried Mass The teaves df'the'prént are crushed in

a honogeni zer. Since heat is generated during honogeni zati on, the outer
side of the honogenizer is cooled by ice_gater. -6- The entire tinme for
freeze-drying the crushed liquid in vacuum is about 30 hours. The
vacuum degree, expressed in terns of the pressure of the remaining
gas, 1s less ian OnffRalind10for DG dbvdndiohe WiLdila MaiGuiian O 1
mbar during the initial ten hours, during intermedi ate ten hours, -an

during the firddl tvasundurisreapeiti a9y hourme tedper avacauds de€r&eushed

and freezgd | ieirdslyd Ngndiidrits | 6r NAind! PiUsshlpaN 8FNUsh0lrRialifi ngnd

.preferabld not higher than minus 400C during the abovenentioned initial and

€,

internmedi ate F&SodsS 1£3& ‘hariull-Py BT sedoti rBore nithad 049[ &FGC to
anbi ent tenpera{dir gote- More Pltkan25benr | Shadurdmgisde e i qghidfidien ghours

fromthe start until the end of the final -drying eriod, Thi s nabl es
the noisture PAUTSHedREIRG, dPd@raediad ey g@%_dé‘%%orrp?%@el%}”d’r’?%d tﬁ&ss.
According tofina tehhhdursoirespheetiviganti qhe tdnperiatyrey adpfir ¢hat the

end of e {1 b o PR S840 PIDLER LSRG AT S0 bEOR gty 200C

producing theh=ableinas poéter ady preférabhngectr drighert otdn madnudl S

orde' TS 5Pos! WE GBS Hnd IANAE el ERTLALLYgbl (R o™

produced by perdssis,noaindi ngradged lyonpadisedg) frome dings madd°Cunder a

pressure Of, apfidlfent temperature, e.g., plus 25°C, during the period

~ of ten hours from the start until the end of the finzal

drying period. ‘This enables the moisture to be
evaporated off to provide a ceompletely dried mass.
'According to the method of the invention, the
temperature at the end of the final drying period is

ambient temperature, e.g. from plus 20°C to plus 25°C.

Granule

The particle size of the granule for prcducing the
tablet is preferably in the range from 18 to 20 mesh JIS,
‘and the specific gravity of the granule is preferably
in the range from 0.65 to 0.75.

Method for Producing the Granules

The granules are produced by press moulding (or
compacting) the dried mass under a preséure cf, for
example, 150 kgf/cmz. Granules having a specific
gravity of 0.74 are produced by press moulding under
the above pressure. Granulation may be carried out by

-using a commercially available granulator.

Tablet

The tablet may be in the form of, for example, a
cylindrical column with a length of 5 mm and a diameter
of S mm. Preferably, the tablet weights 130 to 150



PN ~ 2
s 4 €&

exanple, 150 kgf/cnjerr] Granules having & sbect®ie gravity'of.

.-0.74 are produced by press noul di ng under the above pressure. G anulatien

may be carried out by using a commercially avail abl e granul ator. Tablet The
tablet nmay be in the form of, fo5 exanple, a cylindrical colum
with a length of 5 nmand a diameter of '5 mMm Preferably, the tablet

wei ghts 130 to 150 .-7- ng, and has a specific gravity of 1.3 to 1.5.
The t abl et cont aj . rd 1o Of o L Ci i ngredi ents not
originally cotit arglq’%dec;'aoér)r%:gér{{kacllnge]llé"I %’F"‘[};W a51,i_1n1'nt§gédﬁ9qﬁgéni ity in thesgenus
Aloe of the famty Liliaceae. For exanple, the tablet nmay containggarlic
powder s of HAM b1 MOt hGglyf OF JARAIGI NG dierslaahd et o The rﬁé’&?iﬁi:?aﬁﬁy be
produced by tableting the granules alone rch~ contain  endogenous
nutrient aMBAdiRHiTi MY PREEEAREAYs combatned ppancostainedyediisy - Al oe
of famly Liidageqen;t08 guAh¥i¥ye i¢f the %&%@%l@ﬁgﬁ?dthQhepQMQﬁf§% or
granules of _the other "nutrient or nedicinal ingredients. e

tabl eting neyilifeeasyrfen 2xgmple f ofhe okafpeé, mad cantpibsKARLIGF 600
kgf/[err] ressitddg dm i fec gravitv. of about 1.3 when the granules

alone are tableted. EXAMPLE About 11 kg of fully grown |eaves of

Kidachi aloe, cultivated for about three :to four .years, wth each
| eaf meighirmhﬁﬁmunfdiXPﬁdudéihg,tﬁ@xfaspétgcted._ The | eaves were washed

t hor oughl y W%gg gaggggbblqg brush

s ma2y be produced by tableting the.granules
alone which contain  endogenous = nutrient .and/or

;;

mediciral ingredients in the plant of the genus Aloe
. _

the powders. er granules. of the cther nutrient or

medicinal ingredients. The tableting may  be carried

~out, for example, at @ a 'préssure of 600 kgf/cmz,

Vng in 2 specific gravity cf ztout 1.3 when the

granules alone zre tableted.

EXAMPLE _

Abcut 11 kg of fully grdwn_ lezves cof Kidachi aloe,
cultivated for about three to. four years, with each

leaf wveighing sbout 100 to 1201gi were'ccllected. Thé

leaves were wazshed thoroughly with 2 serubbing brush, ¥
Non-leaf parts (thorns and white hard fibres at the leaf

roots) were removed by a cutter, and the léa&es wefé

washed with distilled water. |

~The leaves weighed about 9 kg at this time,
correspending to a volume of @ litres. The leaves
were cut into small pieces and charged .into a
homogenizer to produce a crushed_alce liquid, referred
to hereinafter zs aloe juice.

Since the capacity of a vacuum freeze-drying tray  for
KYOWA vacuum freeze-drier RLE 203 is 3 1litres, the

homogéﬁate weighing 9 kg is divided into three fractions.



Non-| eaf parts (thorns and white hard fibres at the | eaf roots) were
renoved by a cutter, and the | eaves were washed with distilled water. The

| eaves wei ghed about 9 kg at this time, corresponding to a
vol unme of 9 litres. The | eaves were cut into small pieces and
charged into a honogeni zer to produce-8-crushed aloe liquid, referred to
hereinafter as aloe juice. Since the capacity of a vacuum freeze-drying
tray for. KYOM vacuum freeze-drier RLE 203 is 3 litres, the
honogenat e. weiljte nghlgekgallsqdlo\tlsd@r i hbmogbnebelr arte ofisozen e nimes

al i quots o hoppoepat g8 e A69Z°hl FhRHgedOIAIYd tReM ANSeOLEHI L and

«charged i freeze-drier. e aloe juice were ifed in

about 30 hour Shsy thIW\AOfa@b@mafL%zeuﬂMeweReE d_ZUBEd oipr ebesd 380 g of
dried pomerShoUi%seb@owﬁes ﬁ&ewﬁhaossdumnt @ra?gaydgiapu'ﬁmr 2@316%35 a

irol | compactor, for e?uann The vol une o owders at " th
stage is r e °°c(§ Lot dHed pavdens. the granul es are not of
uni formsize, the tableted product tends to fluctuate in quality. In

order to preyent this, ranulat| n b oll ¢ act or be re eated
two or thrge (iffse Rerd Eﬁaﬁé’flees%aof?%‘:E BF’@té”d ‘?‘l" HFH‘E‘EBP%/”on S

tabl et machi nes a rbllt ddmgidatpr sfotro grimmlaa:ﬂ'ﬂcm/.ed Thé hovllumedi 6f ves,
each tabl et pry fer i g | , ut
350 g of the vgkuuﬁpkﬁggge- ?.3@‘ \&5; égprggdgggd %ﬁ]?%gggétéﬁagf

kg of the al oé€nfilce, so that about 2, 600 tablets are produced.

If the granules are not of uniform size, the tableted
product tends to fluctuate in quality. In order to
prevent this, granulation by the roll compactor may be
repeated two or three times

The granules are tableted immediafely on a tablet

machine. If tableting is to be achieved "without
additives, each tablet preferably weighs about 130 to
150 mg.

In this manner, about 350 g of the vacuum freeze-dried
powders are produced from the batech of 9 kg of the
o/ aloe juice, so that about 2,600 tablets are produced.

The tablets thus prepared from the vacuum freeze-dried
aloe powders are in the form of a cylindrical column
with a length of 5 mm and a diameter of 5 mm.

The tablets have a fresh pale green colour and a bitter
taste similar to that of the fresh aloe 1leaf. On the
other hand, the conventional aloe tablets, produced by
drying at a higher temperature, are excessively
oxidized, and are of a pale yellow to brownish colour
and have a bitter taste somewhat different from the
taste of the fresh aloe. This is due to increased
oxidized derivatives of aloin, calcium



The tablets thus prepared fromthe vacuum freeze-dried al oe powders are in
the formof a cylindrical colum with a length of 5 nmm and a di aneter. of .5
nm The tablets have a fresh pale green colour and a bitter taste simlar -
to that of the fresh al oe | eaf. ﬁ
tabl ets, produced by drying -at a hlg er tenperature, . are _
excessively oxidized, and are of a pale yellow to brownish col our and have
a bitter ta ffeqpdbnfr t f friesh Thi s.
is due to ?’&llgr ease\é'mg?%l:'ked EEJII?I va??vegpeo#fﬁfd?lﬁ %gam uﬁ aégg%;}:nate
salt, whi cleomposege|afp\hantbakgien, k- eneﬁ%t?rebﬁpﬁssdyépsBﬁ?bal0|n,\yz
anthrone C glycoside. Conparative Test Between -Inventive and S

Conventional_ Products The product of the vention and QE .
convent i onalConpaniative . Jasty Hﬁﬁﬁgenvwlﬂﬁiﬁﬁihiipiﬁinec9nV¢“ pgal it ens
(a) to (h), pmb¢ﬂ33g1| n Table 1. The tablets_ produced |n the preceding
Exanpl e merg enp I as épeéﬁ{oduct of

. t he inv§nt£€ n&ﬁialiy
avai | abl e, v@ﬁ § abt iR #?ﬁed%? d °BY d???ﬁﬁ PBB*" | eaves
under hot paioduadir ((_t:lo@ltlr@d andet addmpangd twicthr ea.dpteaxtt tori bdstnass

d d
2op]nxesta\r,\llchiq-'einasp Gl)da xﬁnnj’d ?% 2$ﬁ$&é3}é¢.]”ﬂa6i‘9| Lo e e Y e !

as the control.  -10- Table |
The tablets produced in the preceding Example were

employed as the product of the invention. _Cemmercially

available, conventional aloe 'tabletgl_(ppepared by i‘i.

drying aloe leaves under hot éir circulation and
tableting the resultant dried mass admixed with an
additive for facllitating tableting, such as Avicel or
corn starch, and a humidifier, uch as water or
alcohol) were used as the control. |

i

ot her hand, the conventional al oe

wat er or alcohol) wer e used



Test .

itenms
Pal e green col our

Strong grassy snel |
bitter taste Bitter taste simlar to thalL
Soluble in water,

| nventive
Grassy snel |

, Same as partially

Yel | owi sh greencol our
(c) Taste

: Contr ol
(b) Snell

i

i Nsol"ubl e inventive

(a) Color

Strong

i n organic

green raw |l eaf (d) Solubility

ml represents 1.0 ml of this solution.

sol vent pr oduct . (e) Protei n deter fMahdte dn reaction 1) BCA reaction
15.7 mg/ m * 4.1 ng/n1* 2) Lowry-Folin reaction 20. 2
ng/ m * 6. 5 Tgf m—(f)—Sacchartdejdeternmrattor—reactpi—H-
Ant hr one Sulphurlc esd ilems 13.6 ng/ ml* Inventivg 0 ng/n1* Ceattobn 2
«Phenol - SpivoriTAcTd 4870 lg/nn* 305y nt*—react—to
(g) Prol kbryt¢elekzyne 1) Carboxypepti dg¥ale green colour ~Hell lgwish
0.69 J/pd* 2) Trypsin 18.1 [err]/idreen coloum,
[err]/mf 3? Pr ot ease inhibitory: “p 42 X 5 %
(pepsin | Bl b T%i ) activity (h) Erythrﬁé?ﬂé"ﬁb@ﬂﬂﬁﬁ%ﬂ?@ﬁﬂl Grassy smqpl
titer X iter activity, human rapl et S
di ssol vep(©] T“g‘%o 0 nml of distilled V‘,%t%‘ %n!’ Jtsifrret%&%%eu“bép"e'ach“%e
[ il represents 1.0 ml of this g e
reaction} ni 3l v leaf
(d) Solubility Soluble in water, Same as
: partially insolubleiinventive
in organic solvent iproduct
./ (e) Protein determination
react.ion
1) BCA reaction 15.7 mg/ml* 1.1 mg/nml*
2)'Lowry-Folin reaction 20.2 Mg/ml# 6.5 mg/ml*
(f) Saccharide determination
- reaction )
1) Anthrone-Sulphuric Acid 13.6 mg/ml* 8.0 mg/ml*
react.ion
2) Phenol-Sulphuric Acid 48.0 mg/ml* 30.5 mg/ml*
react.ion
(g) Proteolytic enzyme
1) Carboxypept.idase 5.4 U/ml* 0.69 U/ml*
2) Trypsin 18.1 pg/ml* 0.5 ug/ml*
(% 3) Protease inhibitory 412 % 5 %
(pepsin inhibitory)
activity
(h) EryLhrocyle agglutination 16 titer .2 titer
activity, human O-tLype
* 1.0 g8 of tablet was dissolved into 10.0 ml of
distilled water and was measured by each reaction,

\~Al




The nethods for the tests on the items (e) to (h), the results and théir
significances are summarized aferr] follows: (e) Protein
Det erm nati on Reaction The tablet of the invention and the control tablet -
are crushed into powders. 1.0 g each { the tablets was dissolved in 10
m of distilled water, stirred and centrifuged at 12,000 rpmfor 30
mnutes at [err]. The total protein . in t he pr oduced super nat ant-.
was determ c h c d od using a
pr ot ei n assggl%r e'g%%h‘%@{ fg#rahti}%ag’tuuérved %ﬁ H;ER%\?QU (Se()E%rsTP%ZSC%Peed by
Smith, P.Kresuldls (Msedburehehr: §ﬁsnrb|fétcémeswuw B RERRRbEeH | c%“"‘Acu d.
Anal . Bi octf%g]l oWgkd85) 150, 76-85), and also by the Lowy-Fo

nmet hod, as escribed by Lowy et al. (Protein Measurenent with the
Folin Phenol Reagent, J. Biol. Chem (1951) 193, 265-275). The results of

t he anal >'S€S(ei1<'ive Prébéen cpetérminationt RBaationf the invention

cont ai ned Wp‘r‘ 0L €1 1 h ’é m xt.ract ,. as .
measur ed Wi t'IH”QL hed tn@fh(t}g‘ WH. k't:?s“m-t?tré b Feler?ntg% ﬂ%lbf% H:"I% :
control pr oduatsm ﬂnﬁ.orrg;ow'ﬂiﬂ'sa.r ot di.@ goneenh of t hbet didckets whs -
I nvention, by h Lowy t wa

wher eas thatdS]bsfs‘t cg nrolmtprgl uctgwwag'j:'gkglheﬁe EQ@er ?ti?ﬂpeéow that
the tablet ceﬁtriﬂ’uged naenfl2e A 080 mpa nﬁonaB@r aippri ﬁ§ % abTB&ant |y

and that the apunt [of,de, al ¢, ”aft‘ﬁre' POdudRid! “’Qh@'&tr'n'a%alﬂtghehalsn the
tabl et of the |nventp| on because of th al‘))sence of a ditive

Sacohari de Metemmingd onbReadticon hﬁt@‘[’%ﬁ?’é%“b? t RE di nv'&?té‘i‘%ﬁi IBEA the -
control tabﬁ@&h@d}?, gsispes prBteinP@WHNys.reagdnt kit mhnufachured the o/

by PIERCEW, U.S.A. as deseribed by Smith, P.K. et al
(Measurement -of‘. Protein Using Bicinchoninie _Acid.-:
Anal. Biochem. (1985) 150, 76-85), and also by the
Lowry-Folin method, as _descr‘fibed' by Lotnryf et al.
(Protein Measurement with the Folin -Phenol Reagent, J.
Biol. Chem. (1951) 193, 265-275).

hg]

The results of the analyses _ha\}é_ revealed that the
tablet of the invention contained 15.7 '_mg of the.'
-'protein per each 1 ml of a liquid extract, as measured
with the BCA method, whereas the protein content of
the control pr"oduc_t was 4.1 mg. B U

The protein content of the tablet of the invention, as
measured by the Lowry-Folin method, was 20.2 ng,
whereas that of the control product was .6.5 mg.

The results show that the tablet of the invention’
contains natural proteins more abundantly and that the
amount of the aloe material per unit weight is higher
in the tablet of the_invention because of the absence
of additives. L :

(£) Saccharide Determination Reaction |
The tablet of the invention and the control tablet
are crushed into powders. 1.0 g of each of the




-12- powdered tablets was dissolved in 10 m of distilled water, stirred
and centrifuged at 12,000 rpm for 30 mnutes at [err]. Sacchari de
detéerm nation tests were conducted on the produced supernatents by the
ant hrone- -sul phuric aci d reaction ﬁé respect to the
nmonosacchari de, as descri bed by R Drywood=TInd. Eng. Chem, Anal. Ed.
18, 499 (1946)), and al so t he phenol - sul phuric aC|d reaction for

d t , b
%Lh%?iaéf o ey aBha e‘i%% AlgBRIR oL, 1B S50 RtRBlatRe such
as gl ucos&¥ &Y i siatorn ai sédriredoand preedtetifuges | ati ch2 000y rum ofgranBar one-
.- sul phuri C'aC'rﬂfrﬂ%éé OQtWﬁhcgreeﬁ‘a&@h%.’t‘&ﬁgrd%ﬁ!%r?%rf&ﬁl(f%h%eg%}osﬁf

concentration, calculated as gl ucose

product of theQMANMETSnORNFhe rne"oemdmsuw%@p%%ww Py Bdie 9!‘51!0@@9-
pLesent a yel |-aulpkuwi ol Cé(thfidn ltl*@ad)l’&?é'i@' -Swimurlfﬁﬁeeg 3{)@60“?’%" Cor
The concentration asuy as gl ucose s an

the product RO %q‘l‘[er% 'Fﬂ/‘g?ltlﬁﬁ “ﬁ\{& bycd‘nt F’g'ryw?%épé&qirer?ﬂ&t i's
shown t hat thecrm.chamndas oEdg;na‘[Bng Ufggom(t1bé69l)ycomadt eils@andy tfxet

ol saccharld | e t £ [ aveption oteolytic
ICI%nzgme Act i vi ty reeglbir yt fg)‘l“#] n%%hﬁja bgé |%:b¥g%%_%°?g ﬁiﬁ?aacm
al oe by the pnqﬁxﬁﬂechanmﬁnsnspr gkﬁqunrotmhese emzydescanbeﬁheby M.
heat-labile|Mﬁuégf§d££¢%£ é&EI@ﬁemlt b8 C§§5'?H? ?g1the vi ewpoi nt  of

t he product quality se enzyneé TEhHI n the inventive
pr.oduct .
\/

t he

A large amount of hexose, such as glucose, is contained
- in both products, as indicated by strong anthrone-
- =sulphuric acid reaction with green to blue green colour.
The hexose concentration, calculated as glucose, was
13.6 mg/ml and 8.0 mg/ml for the product of the
invention and the control, respectively;

Both products present a yellow-brown colour in the
phenol-sulphuric acid reaction. The concentration,
measured as glucose, was U48.0 mg/ml and 30.5 mg/ml for
the product of the invention and the control,
respectively.

It is shown that the saccharides originating from the
glycoprotein and polysaccharides remain in the tablet
of the invention.

(g) Proteolytic Enzyme Activity

Three proteolytic enzymes have been isolated from
Kidachi aloe by the present inventors. Since these
enzymes are the heat-labile proteins or glycoproteins,
it is crucial from the viewpoint of the product quality
whether these enzymes remain in fact in the inventive
product.

The tablet 6f the invention and the control tablet



The tablet of the invention and the control tablet -13- were crushed -
I nto powders. 1 g each of the powders was dissolved in 10 m of distilied -
water, stirred and centrifuged at 12,000 rpmfor 30 mnutes at [err]. The”
supernatants were subjected to the following tests. 1) Test for

‘Car boxypeptidase Activity Bradykinin =& Z-Phe-Tyr, Z-dy-Pro-Leu-dy
was i ncubated with 50 [err] of the supernatants of-the I nventive and
control products a 7 r for one hour at pH 5. ucts

anmi no aci dsWeR&r é”s‘té}%‘g é%‘gp %°‘f‘ﬁiﬁﬁ9dr| n eécFFS n@‘g’?u 8 Rpzyme
activity. Theasredasolved tin 70Gmi- Bﬂ)dinbilyeaswahbsnnﬁuiﬂnedrawﬂ&led

that Che Poaddseyled I 12665 BBm 3 S0°RUEY AEXHOBT foo”

carboxypeptl ase Vi uni t
the super nammrna:temcr@cmm wubl:}fect}ﬁd)o&mthﬁ foblowingttea §hus exhibits
the enzyne activity of. carboxypeptides even after tableting. :
Car boxypept i dase enzyne exhlblts antl-lnflannatory effects and

esde 1f : Lo eVh¥Yeffectivel y deconposi ng
_bradyk: nin, Btrlaachfiem:pal dlsriedl atZJJ”P}fH-TyFt”angLGQg—PBb-UemllydActwasty A
pr ot eo ytlc en Si ar ryps as een s ate _
present inveéR § E% cﬁo aloé BeHQH@I SURTTRA gga% ni ?foa ?lde or
acetyl - arglﬂmwemtﬂﬁdrgnﬂnécﬂ&rMMSprbdubabedbM37PQ0ﬂofeonp<ﬁoumeaproduct

of the: mven{i_ﬂn?;_nﬁ ﬁ?‘greré‘ ontr?JJd‘gEﬁ?[ rn{m% a%cP&EB Q,efr,%r gﬁgaeeecggurs The

results ate
to a ninhydrin reaction to measure the enzyme activity. Q;)
The reaction with .Z-Gly-Pro-Leu-Gly as substrate has
‘revealed that the' product of the invention and the
control exhibit a 'carboxypeptidaSet'activity~ of 5.4
units and  0.69 unit per ml of = the - supernatant,
respectively.
The product of the invention thué%exhibits'the_enzyme
activity of carboxypeptldes' even after tableting.
Carboxypeptidase enzyme exhibits : anti-inflammatofy
effects and anti-edematous effects on burns and is.
capable of effectively decomposing bradykinin, the )
chemical mediator.of'inflammation‘ _ QJ

. 2) Trypsin Activity
A proteolytic enzyme similar to trypsin has been
separated by the present inventors from Kidachi aloe.

N-Benzoyl-arginine -p4nitroanilide7'or: acetyl-arginine
p-nitroanilide was incubated With'200 ul of the product
of the invention and the control at 37°C at pH 8.0 for
. three hours. o

The results of the measurement 6£ isolated p-nitro-

aniline have revealed that the inventive and control

products contained p-nitroaniline in amounts of 18.1



ani | i ne. have reveal ed that the inventive and control products
contai‘ned p-nitroaniline in anbunts of 18.1 [err]/m and 0.5 [err]/m,
respectively, thus indicate that trypsin remains in the product of the

i nvention without loss of its activity. Trypsin exhibits simlar reactivity

as enterokinase, thronbin, plasmn or-R&#Hikrein. It is known that
trypsin separated from actinonyces exhibits anti- -inflamuatory
ef fects when admi nistered orall 3) Protease Inhibitor 200 [err]of the

super nat Zéﬁs be/mhe and/eBe v conepbechivdliyss thye dindicabe iadr

were added tothypbiff resadnd 3% %h%Utb?rt&ﬁIc% SLSPRE! 1hgkyt 1300 vhft%ﬁﬂzactlon
swas conti Mied_ under :pH, 2.0 at 37[err]C for three mnutes. Then O.

t he pepsin soFHF?oﬁfwé§sa%&§&Vt&Ythe reacti on system and the reactlon mas
further carried out for 30 mnutes. For termination of the reaction, 2 m

¢ h .acid added nd t.he resul ti xture -
g](cantlrr:‘wuggtrjc lro%glgclﬁﬁ’éﬁﬂbﬁﬁe simjlar \re Y oS \ﬁé’é’ %i’iaesc?’at a
mavelength_oftBSﬁmbin,VVphashenahnorkmﬂhikﬁéﬁhhe rebttiisn dyredwam thetded to
by the distil er, F;Bg ua q@r&t th an f the

I nventive prohggf)%h rté%’c%t Er Il eQ[Q;hqﬂ[‘?{ fe c%rc\ §?E%ro uct"t(1 was
105 percent. Théfiﬁ@@ﬁ$PV¥ shdechks M@mnwﬂdmwﬂyﬂhﬁnﬁdrﬁﬂﬁihxxithe reaction
of pepsin with casein as substrate by 42 percent and 5 percent,

respectively. Tgus the pepsin.inhibitor activity was found to

persist in Mﬂﬁéﬂﬁﬁmw The presence of the pepsin inhibitor

iq\Lpe invent206 nl of the supernatants of the inventive and control
products, or distilled water, were added to 1 ml of

casein as ‘a substrate, respectively, and the reaction
was continued under pH 2.0 at 37°C for three minutes.
Then 0.1 ml of the pepsin solution was added to the
reaction system and the reaction was further carried
out for 30 minutes.

For termination of the reaction, 2 ml of 1.7M
perchloric acid solution was added, and the resulting
mixture was centrifuged. Absorbance of the
supernatants was measured at a wavelength of 280 nm.

N With the absorbance of the reaction system, added to
by the distilled water, being equal to 100 percent,
the absorbance of the inventive product was 142 percent,
while that of the control product was 105 percent.
The inventive and the control products inhibited the
reaction of pepsin with casein as substrate by 42
percent and 5 percent, respectively. Thus, the pepsin

N inhibitor activity was found to persist in the
inventive product.

The presence of the pepsin inhibitor in the inventive
product indicates that pepsin in gastric ulcer may be
inhibited by oral admlnistration of tablets according
to the invention.



product indicates that pepsin in gastric ulcer may be inhibited by or ak -

adm nistration of tablets according to the invention. -15- (h) s

Eryt hrocyte Agglutination The tablet of the invention and the control ¢
tabl et were crushed into powders. 1. 0-d5each of the powders was dissol ved
in 10 M of distilled water. After stirring, each of the resulting

sol utions was centrlfqgfd at [err]_for 30 mnutes at 12,000 rpm :
The erythrocihk reeybe Asglutipationy each  of the  produced

ZUpgr ??t ants 'Il'H?StaW@ﬁb“@ﬁdt%é nin&éﬁ@ﬁ.dﬁn%ﬁzd VEHd cbﬁ'ﬁr‘ﬁlctt@.}l‘ﬂbﬂ wd% hod. |
uffer solution, obtaine m xi_ng phosphoric_a W Si?0 pglca
saline to pHeryshed iB&eq pt%’%%/? g’h &f egﬁg h&t aﬂ?§d$5¥ " st age
dilution wﬂldlééﬁnﬁedchwliutmbnoWaﬁﬂshmﬂhaﬂ ﬁﬁtefmh dfteredumﬂnﬂngnl 100
[err] of the W n A o e de tLen

carried out a 8 %Tg F?& %ruei %fulgél&g’ “'%gergseent’a}'n]ﬁfdg%?oé?es&gﬁ:s
agglutlnatumfont 88s mdnn@eshamhﬂuﬂaxgﬂQtlnamkon ti The omnmhhqathﬁn of
the 'nventlom%%\laf tifat{SAT . am\l&,t haie ¢of L.Béhcon&rol RO rodifed 2

titer The utirnatron titer of” Concanavalin A .used as control, was:
32 titer, at SURerRatanbeiowag 1e¥amimed Thdpet @ogordanes p¥ifhce the med

lectin Wm ch ﬁ&%‘@fﬁe@ﬂﬁh@ﬁﬁé&te aggl UbuR&eiron s@&u@qraﬁ:anzuwalme‘a | Dy

contai ned at a, hj gher con ratl é@ abl.e n%f tlg HFCt'n

has been dendhX¥13g cph pgp Pfl | BPYRAL QF& - ne tonp

exhi bi t cytdlowlummw,ad@ed o i) ﬂOOnﬁUubabh.|mmumwuwe$upedna§ahts dunh as

pronntlon of two-stage dilution until 128- fold dilution was reached. W
To_each diluted solution, 100 uil of the 1% human O-type
erythrocytes were added, and rea_ction was carried out

at 37°C for one hour to observe the progress of
agglutination. ' ' '

It was found that the agglutinﬁtion titer of the
product of the invention was 16 titer, while that of
the control product was 2 titer.  The agglutination
titer of Concanavalin A, used as control, was 32 titer,
at a concentfation of 1 mg/ml@

Therefore, the substance termed lectin 'which produces
erythroeyte agglutination as Concanavalin A is contained
at a higher concentration in the tablet of the invention.

Leectin has been demonstrated to speéifically agglutinate
tumour cells and to exhibit cytotoxicity, or as to
modulate ' immune-related cells, such as promotion of
blastogenesis or differentiation of-lymphoéytes.

These results prove that the product of the invention

contains a larger quantity of lectin than the control
product.



blhstoggnesis or differentiation of |ynphocytes. These &

-t
.

t he prioduct of the invention contains a larger quantity

e
control product. *CL MS* -16- CLAIMS 1. A vacuu m&@imﬂmnmss
of honobgeni sed entire | eaves of a plant belonging to the @Gf ®he
famly Liliaceae. 2. A vacuum freeze-dri ed mass according to claiml,
which is in the formof granules. 3. A_net hod for producing a vacuum
freeze-dried nass of the | eaves of a plant belonging to the genus Al oe of
the famly LiCLad¥8, the nethod conprising honogenising entire |eaves
of the plant agd then Vaudiihl I epgeseldi-iga! RiadioBeeibfiogdnisedA edtiwd

caccordi ng’
cooling. 5.

claim 3 "wherein %onngenlsatlon Is carri out qu?
1Raﬂﬁ5ho§fac%oﬁ7é|aﬁ’§ t%ekplasws d1° cFRPm RS ¢ I%@foecoﬁfm

granul ating theaffiaeze:idriiadgemss by noul ding it under pressure.
‘tablet formed froma vacuum freeze-dried mass of honogeni sed entlre Ieaves

of a plant belonging to the genus Aloe of the famly Liliaceae. 7. A
t abl et acco_r di r;eg to @ avacGumontred ierdsind| yass taecondimg ftheegdadm &d

nmass.

and/ or

“iredi ot i iy R o g £0E ¥ e T e ng i ab ot

.a vacuum freeze-dried mass of the | eaves of a plant belonging to

3. A method for producing a vacuum freeze-dried mass of
the leaves of a plant belonging to the genus Aloe of the
family Liliaceae, the method comprising homogenising
entire leaves of the plant and then vacuum freeze-drying

the homogenate.

4. A method according to claim 3 wherein the

homogenisation is carried out under cooling.

5. A method according to claim 3 or claim 4 further
comprising granulating the freeze-dried mass by moulding
it under pressure.

6. A tablet formed from a vacuum freeze-dried mass of
homogenised entire leaves of a plant belonging to the
genus Aloe of the family Liliaceae.

7. ° A tablet according to claim 6 consisting solely of
the vacuum freeze-dried mass.

8. A tablet according to claim 6 further comprising a
nutrient and/or medicinal ingredient.

9. A method for producing a tablet of a wvacuum
freeze-dried mass of the leaves of a plant belonging to
the genus Aloe of the family Liliaceae, the wmethod
comprising: _
(a) homogenising entire leaves of the plant,
(b) vacuum freeze-drying the homogenate,

of



)
. s e
A

/the genus Aloe of the famly Liliaceae, the et hod conprl gf. ) '
/ honogeni sing entire | eaves of the plant, (b) vacuum fr -
honbgenat e, C L M S -17- (O granul ati ng thgm I‘F‘“mm ﬂ“l '
freeze-dried mass, and (d) conpacting the resultant - est Imt
tablets. 10. A nethod according to!l€raim 9 in which a nutrient and/or
medi ci nal 1ngredient s incorp n n e
11. A et hod accor&#ﬁg'to cI§£g£§ga£En§ ¥h% Qrﬁ%ﬂ%glf§% g g A ém@éﬁ%cm
is carried outamghder cooling.
' . (@) _ compactlng the resultant granules - \’nto
tablets. '
10. A method according to claim 9 in which a nutrient

and/or medicinal ingredient is incorporated in any one of
the steps (b) to (4).

11. A method according to claim 9 or claim 10 wherein
the homogenisation is carried out under cooling.




