- 1- CALCI UM P AN TERI
THE PRODUCT AND PROCESSES FOR THE [POQI
sent I nve

Technical Field The pr tion relates to a caIC|um

pr oduct 5 (sesane mneral), a process for preparing the cal ﬁgs
product, a raw material for preparing the cal cium product, Q% xgs
for preparing the raw material, and a nethod for extracting cal ci um
fromthe testae of sesame. The cal ci um product (sesame mneral) of
the present invention is 10 useful -1-for exanple, as a food, nore
specifically as a m neral food.
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15 most of whi ¢y, 6‘1*& sesﬁ]é" FOR%@'&M}Q{T sesane

exi sts as caIC|un1oxaI e I N | tes e oxall contalned I n
foods binds to cal cium adversely affectlng t he ratlo of absorption
in the living body

Technical Field

The present invention relates to a calcium product

5 (sesame mineral), a process for preparing the calcium

product, a raw material for preparing the calcium product,

a process for preparing the raw material, and a method for

extracting calcium from the testae of sesame. The calcium

product (sesame mineral) of the present invention is

10 useful, for example, as a food, more specifically as a
mineral food.

Background Art

The sesame contains about 2% of oxalic acid (including

an oxalic acid base such as one existing as a metal salt)

15 most of which is present in its testa. The calcium of

sesame exists as calcium oxalate in its testa. The oxalic

acid contained in foods binds to calcium, adversely

affecting the ratio of absorption in the 1living body

(hereinafter referred to as "internal absorption ratio").

20 A number of researches were reported on the internal

absorption ratio of calcium oxalate in spinach. The

internal absérption ratio of calcium in spinach is

reportedly in the range of approximately from 1/5 to 1/10

the internal absorption ratio of calcium in cabbage with a



(hereinafter referred to as internal absorption ratio"). 20 A nunber

of researches were reported on the internal absorption ratio
of cal ciumoxalate in spinach. The i nternal absorption ratio of
calciumin spinach is reportedly in the range of approximtely from
1/5 to 1/10 the internal absorption ratio of calciumin cabbage with
a - 2- | ow content of
oxal i ¢ aci d. The sesane is a food with a high content of phytic
acid (including a phytic acid base such ag-one existing as a netal
salt). Ceneral ly phytic acid is predom nantly 5 contai ned in grains,
beans, seeds ¥ tdRMYeNe oORR Y G| §cid. phytic acid relatively firmy

b nds 10, [Ler el PRIt e B9S0 ERe R TERRER T e
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5 contained in grains, beans, seeds or the like. Reportedly
phytic acid relatively firmly binds to mineral components
such as calcium, magnesium, iron, =zinc or the like,
impairing the internal absorption ratio of minerals in
grains, beans, seeds or the‘like. According to numerous
10 reports, when a large amount of phytic acid is ingested,
the mineral simultaneously taken in is alsmost excreted as
adsorbed on the phytic acid and scarcely left.
Despite the great popularity of calcium in recent
years, attention has not been drawn to the calcium
15 contained in the testae of sesame presumably for the above-
mentioned reason. In such situation, the present inventors
made attempts to recover free calcium (calcium not bonded
to oxalic acid or phytic acid) from the testae of sesame
and found it difficult to simultaneously conduct a first
20 step of decomposing calcium oxalate to give free calcium
and a second step of removing the phytic acid bonded to
mineral.
Summary of the Invention

An object of the present invention is to provide a

25 calcium product (sesame mineral) which can be absorbed into



Despite the great popularity of calciumin recent years, attention

has not been drawn to the calcium 15 contained in the testae of sesane
presunmably for the above- menti oned reason. In such situation, the
present inventors made attenpts to recover free cal cium (cal ci um not
bonded to oxalic acid or phytic acid) fromthe testae of sesane

and found it difficult to sinultaneously conduct a first 20 step of
deconposi ng cal ci um oxal ate to give free cal cium and a second step
of renoving the phytic acid bonded to =3= nineral.

Summary of the Invention . .An object of the present invention is
to provide athgslivigg dbogy gto@udiahs&@dd® -ni neral) which can be absorbed

into living

body at a high raffgther object ofi,ihg 35‘?’8&“81“- ?1’13 i%?/eﬁ’tri‘%’ﬁaejs fo
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product. from the testae of sesame and a raw material for the

5 calcium product.

A further object of the invention is to provide a
method of recovering calcium with ease from the testae of
sesame.

The inventors conducted extensive research and found

10 the following.

(1) When the calcium component recovered directly from
the testae of sesame is ingested as a calcium product, it
is absorbed into the living body at a low ratio.

{2) The internal absorption ratio is hindered by the

15 oxalic acid and phytic acid derived from the testae of
sesame.

(3) When the testae of sesame are calcined, the oxalic
acid and phytic acid are removed.

(4) When extracted using an acidic agqueous solution,

20 a calcium component can be easily recovered from the ash
obtained by calcination of sesame testae.

(5) The calcium component thus recovered is easily
absorbed into the living body.

Based on these findings, the present invention was

25 completed.



A further object of the invention is to provide a met hod of
recovering calciumw th ease fromthe testae of sesane.

The inventors conducted extensive research and found 10 the foll ow ng.
(1) When the cal ci um conponent recovered directly from the testae of
sesane is ingested as a cal cium product, it I s absorbed into the
living body at a low ratio. (2) The internal absorption ratio
is hindered by the 15 oxalic acid and phytic acid derived fromthe
testae of sesane. 3)'V%en the testae of sesane are

cal cined, the oxalic ac n hytic acid are reno
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(e.g. at a temperature of not lower than 300°C, preferably

5 not lower than 900°C for 30 minutes or longer), and more
particularly a raw material for preparing the calcium
product (sesame mineral), the raw material containing
oxalic acid in an amount of not greater than 1700 mg/100 g
(preferably being free of oxalic acid) and/or phytic acid

10 in an amount of not greater than 170 mg/100 g (preferably
being free of phytic acid).

According to the invention, there is also provided a
calcium product (sesame mineral) containing the calcium
component recovered from said raw material (especially a

15 calcium product containing célcium in an amount of at least
5 g/100 qg).

According to the invention, there is also provided a
process for preparing a calcium product (sesame mineral}),
the process comprising the steps of extracting a calcium

20 component from said raw material using an acidic agqueous
solution and recovering the calcium component,

According to the invention, there is also provided a
method of extracting calcium from sesame testae, the method

comprising the step of extracting calcium from said raw

25 material using an acidic aqueous solution as an extraction



-4- According to the invention, there are provided a raw
material for preparing a cal cium product (sesanme mneral), the raw
mat eri al bei ng prepared by cal ci ni ng sesane testae (e.g. at a
tenperature of not |ower than 300[err]C, preferably 5 not | ower than
900[err]C for 30 mnutes or |longer), and nore particularly a raw
material for preparing the cal cium product (sesane mneral), the
raw nmat eri al containi ng oxalic acid in an anount of not greater
than 1700 ng/ 100 ¢ (preferably being free of oxalic acid) and/or
phytic acid 19 . in an anmpbunt of not greater than 170 ng/ 100 g
(preferably SCtUtiOBeing free of phytic acid). : According to the

invention, there is also provided a_. . . al.giu ct (sesane
mineral) containing the c Eslription of SLALUHLALEY ed fromsaid raw
material (especiakky a ;1 cgl.cl h CPpbai &\ algd UL B8R
anount of at Ieas%‘h‘" 1 §'s5 8/ %A%&;“ %h%%(htg efé A‘%&:%%%né) to thel

i nventi on, tESﬁéehéralt?ener% d&{iea%lood of PheSETD hifidH ePR& i g18iGR! Cium
product (sesame mneral), the process conprising the steps of

extracgi ng appalGbYs (desameC WRRNEALs f rOfM Exbftplaw IMAtfid aCorpapgt dde
aci di ¢ aqueous sol ution and recovering the cal ci um conponent.
Accordi ng t oEkAmplegentioRavehpeen intkra@ngestinadly administeidedd of
extracting cal ciumfrom sesanme testae, the nethod

Detailed Description of the Invention

(Sesame testa)

The sesame is a seed of an annual plant pertaining to

10 Pedaliaceae. Sesame has been used for expression of oil
and has been procéssed into food materials such as ground
sesame, parched sesame, etc. In the practice of the
invention, the testae of sesame employed for these
applications can be used.

15 The sesame is classified into black sesame, white
sesame, yellow sesame, golden sesame and the like. The
testae of all types of sesame can be used in the invention.

The sesame testae can be recovered by peeling using,
e.g. a rotary shifter, a rotary screen, a gravity separator

20 (air classifier) or the like.

The sesame testae usually contain oxalic acid in an
amount of at least 1800 mg/100 g and phytic acid in an
amount of at least 180 mg/100 g. When the calcium
component recovered directly from sesame testae (e.g. by

25 extraction using an acidic aqueous solution) is used as a



conprising the step of extracting calciumfromsaid raw 25 mat eri al
usi ng an aci di ¢ aqueous solution as an extraction

sol ution. Brief Description of the Draw ng

Fig. 1 is a graph show ng the change of cal cium concentrations in
the blood of rats to which the calcium 5 products (sesane mnerals) of
Exanpl e 11 and Conparative Exanpl es 2-4 have been intraintestinally
adm ni st er ed. Det ai | ed Description of the Invention
(Sesane testa) The sesane i s & seed of an annual plant
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[Raw material for a calcium product]

5 Calcination of sesame testae gives ash containing
small amounts of oxalic aéid and/or phytic acid and a large
amount of calcium. The ash with low contents of oxalic
acid and/or phytic acid and a high content of calcium is
useful as a raw material for a calcium product (sesame

10 mineral).

In a preferred mode for carrying out the invention,
ashes to be used as a raw material for a calcium product
include those which are prepared by calcining sesame testae
and which contain calcium in an amount of at least 25 g

15 /100 g, preferably at least 30 g /100 g, usually not
greater than 40 g/100 g.

In a preferred mode for carrying out the invention,
ashes to be used as a raw material for a calcium product
include those which are prepared by calcining sesame testae

.20 and which contain oxalic acid in an amount of not greater
than 1700 mg/100 g, preferably not greater than 1200 mg/100
g, more preferably not greater than 700 mg/100 g,
especially preferably not greater than 400 mg/100 g, most
preferably substantially zero.

25 In a preferred mode for carrying out the invention,



testae of all types of sesame can be used in the invention. The
sesane testae can be recovered by peeling using, e.g. arotary
shifter, a rotary screen, a gravity separator 20 (air classifier) or
the like. The sesane testae usually contain oxalic acid in an
anount of at |east 1800 ng/ 100 g and phytic acid in an anount of at
| east 180 ng/ 100 g. When the calcium conponent recovered
directly fromsesane testae (e.g. by 25 extraction using an acidic
aqueous solution) is used as a -7- cal cium product (e.g. a

m neral food), the internal absorption of calcium]
the oxal i c aBFBelnd©o be useghascasEpy H@LSFd@Y (fH thetR
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g, more preferably not greater than 70 mg/100 g, especially
preferably not greater than 40 mg/100 g, most preferably
substantially zero.

The ashes with low contents of oxalic acid and/or
phytic acid can be obtained by adjusting the conditions for
calcining sesame testae. More specifically, the contents
of oxalic acid and/or phytic acid can be reduced by
calcination at an elevated temperature or for a prolonged
time.

For example, ashes suitable as a raw material for a
calcium product are obtainable by calcination of sesame
testae at a temperature of 300°C or higher for 30 minutes
or longer (e.g., 60 minutes or longer), preferably 600°C or
higher for 30 minutes or longer (e.g., 60 minutes or
longer), more preferably 800°C or higher for 30 minutes or
longer (e.g., 60 minutes or longer), especially preferably
900°C or higher for 30 minutes or longer, usually 1200°C or
lower for 120 minutes or shorter.

There is no limitation on the atmosphere in calcining
sesame testae. For example, ashes suitable as a raw

material for a calcium product are obtainable by

Fpan 199ehid/ 130 §,) PERIAHR AKX G S UohBh OfP6t mG 288



In a preferred node for carrying out the invention, ashes to be used
as a raw material for a cal ci um product I ncl ude those which are
prepared by cal ci ni ng sesane testae and which contain calciumin an
anount of at least 25 g 15 /100 g, preferably at least 30 g /100 g,
usual | y not greater than 40 g/ 100 g. In a preferred node
for carrying out the invention, ashes to be used as a raw materi al
for a cal ci um product i ncl ude those which are prepared by cal cining
sesane testae 20 and which contain ox&tic acid in an armount of not
greater t han l?OOFgglloo g, preferably not,%reater t han 1200 ny/ 100
g, nore pref ERAGARATIONGOLa 565 A HeEF RGP GBSy 24T - especial ly
preferably not greater than 400 /égo nost ef erab .
substantially zerggséﬂ? fidta -t rg$ ?né§¥ﬁ+%$9hnﬁ%rf8?5%8?§yi%é 85t Ehe
i nventi on, . 1s . - & ghes
to be used aéngﬁﬁgﬁﬁ%%eﬁ?%ﬁé?o?raQﬁﬁ%ﬁﬁﬁ%[ﬁ%ﬁﬁ%ﬁ (e-9. ﬁﬁ&ﬁ%ﬁe those
whi ch are pr%%%%i%; C@%%Péﬁ?ss‘éﬁggﬁysﬁileaein the irRRheMIENafONLin
phytic acid in an anoun not greafe

5 limited. For example, a calcining furnace is usable.

[Method of extracting calcium]

An acidic aqueous solution is contacted with a raw
material for a calcium product, whereby the calcium
component in the raw material can be dissolved out in the

10 aqueous phase. Useful acidic aqueous solutions include,
for example, aqueous solutions of at least one of acids
such as inorganic acids, e.g. hydrochloric acid, sulfuric
acid or the like, or organic acids, e.g. lactic acid,
fermented lactic acid, acetic acid or the like. Useful

15 acidic aqueous solutions are not limited and include those
having a pH of not higher than 6, preferably not higher
than 4.

The aqueous phase having the calcium component
dissolved out therein can be separated from the solid phase

20 by decantation, filtration, centrifuging or the like. The
aqueous phase is, for example, evaporated to dryness,
whereby the calcium component dissolved out in the aqueous
phase can be recovered as solids (powder).

[Calcium product (sesame mineral)]

25 The calcium component recovered from the raw material



than 170 ng/ 100 g, preferably not greater than 120 ng/ 100 5 g, nore

preferably not greater than 70 ng/ 100 g, especially preferably not
greater than 40 ng/ 100 g, nost preferably substantially zero.

The ashes with | ow contents of oxalic acid and/or phytic acid can
be obtained by adjusting the conditions for 10 cal cining sesane testae.
More specifically, the contents of oxalic acid and/or phytic acid
can be reduced by calcination at an elevated tenperature or for a
pr ol onged tine. For— %'xarrpl e, ashes suitable as a raw
material for a 15 cal ci um product are obtai nabl e ?y 1Lcl nat i, gn of
sesane for @scad cury B tithas v popkertE oF Arghir A6H 3B“d
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suitable as a raw mat érial for cal cium product are

obt ai nabl e Bfepared in the form of, e.g. powders, granules or pellets

optionally using an excipient. Optionally the calcium

product is prepared as a solution or a dispersion with the

product dissolved or dispersed in an arbitrary solvent for

10 foods or in a pharmaceutically acceptable arbitrary
solvent.

The calcium component recovered from the raw material

for a calcium product has a calcium content of at least

about 5 g/100 g, preferably at least about 10 g¢g/100 g,

15 usually not greater than about 20 g/100 g; a potassium

content of not greater than about 20 g/100 g, preferably

about 3-15 g/100 g; a magnesium content of not greater than

about 15 g/100 g, preferably about 1-10 g/100 g; a

phosphorus content of not greater than about 10 g/100g,

20 usually about 0.5-5 g/100 g; each of sodium content, sulfur

content, iron content and chlorine content being not

greater than about 5 g/100 g, preferably about 0.1-1 g/100

g; each of manganese content and zinc content being not

greater than about 20 mg/100 g, preferably about 1-15

25 mg/100 g; and a copper content being not greater than about



cal cination of sesane testae in the air. Sesane testae can be

cal ci ned, for exanple, by being i ndirectly heated or directly
heated (e.g. burnt). The cal ci ni ng apparatus enployable in the
I nvention are not 5 limted. For exanple, a calcining furnace is
usabl e. [ Met hod of extracting cal ciunj An acidic
aqueous solution is contacted with a raw material for a cal cium
product, whereby the cal ci um conponent in the raw nmaterial can be
di ssolved out in the 10 aqueous phasé - Useful acidic aqueous

| uti inglu I I f I
of acigs. 1 RG72089as pmgegaﬁﬁi‘r”‘éeﬁaga%“%g-%néﬁfnié%&%@f. ¢ acid, eul furic
acid_or the I %2 gr gr ni ¢_aci | actic acid, o fernented
l actic acid, [g Bet 8 SrIPNS“Iﬁ?g "Useful 15 aci di ¢ aqueous
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evaporated to dryness,
acid and being absorbable into the living body at a high
ratio. Calcium can be efficiently ingested by the intake

of the calcium product (sesame mineral)} of the invention.

Examples 1 to 10

10 [Production of raw material for calcium product (sesame
mineral) )
Sesame testae were calcined in the air under the
conditions (temperature and time) shown in Table 1 using a
calcining furnace, giving ashes. The sesame testae used
15 were those of Chinese growth and were fresh and useful for
processing into ground sesame, parched sesame or the like.
The amounts of oxalic acid and phytic acid remaining in the
obtained ashes were measured by the Vanado-molybdic acid
absorptionépectrophotometry. The results are shown in
20 Table 1. As to the raw materials for calcium product in
Comparative Example 1, the amounts of oxalic acid and
phytic acid in the sesame testae were measured prior to
calcination.
The results of Table 1 shows that as the temperature

25 was elevated or the time was prolonged for calcination of



wher eby the cal ci um conponent di ssol ved out in the agueous phase can
be recovered as solids (powder). [ Cal ci um product (sesanme mneral)]

25
-0-

The cal ci um conponent recovered fromthe raw nateri al

for a cal cium product has | ow contents of oxalic acid and

phytic acid and is useful as a cal cium product (sesane m neral).
There is no limtation on the formof the calcium 5 product according
to the invention. The cal cium product is prepared in the form of,
e.g. powders, granules or pellets -1dptional Iy using an exci pi ent.
Optionally the cal cium roduct is prepared as solutjop.or a

geﬂg asé h
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by calcining sesame testae at 900 to 1000°C for 30 to 60
minutes.
[Production of a calcium product (sesame mineral)]

After the obtained ashes (raw materials for calcium
products) were cooled to room temperature, an acidic
agueous solution was gradually added to the ashes with
thorough stirring. The aqueous solution used was a 5 to
20% agueous solution of hydrochloric acid, sulfuric acid,
lactic acid, spontaneously fermented lactic acid or acetic
acid.

The acid reacted with the ashes to generate a gas
(carbon dioxide gas) while the mineral components in the
ashes were dissolved out into the solution. The acidic
aqueous solution was continuously added until the cease of
gas generation.

After the termination of the reaction, the reaction
product was left to stand and was separated into an agueous
phase (supernatant) and a solid phase (precipitate). The
aqueous phase was collected by decantation and evaporated

to dryness to give a calcium product.



15 usual |y not greater than about 20 g/ 100 g; a potassium cont ent

of not greater than about 20 g/ 100 g, preferably about 3-15 g/ 100 g;
a magnesi um content of not greater than about 15 g/ 100 g, preferably
about 1-10 g/100 g; a phosphorus content of not greater than about
10 g/100g, 20 usual | y about 0.5-5 g/ 100 g; each of sodium content,

sul fur content, iron content and chlorine content being not

greater than about 5 g/100 g, preferably about 0.1-1 g/ 100 g; each
of manganese content and zinc content beil#g not greater than about

20 ny/ 100 g, preferably about 1-15 25 ng/ 100 g; and a copper content
bei ng not greater than about

-10- 1 ng/ 100 g, preferably about 0.05-0.5 ng/ 100 g.
[Ef fect of the invention] According to the invention, a cal cium
product (sesane m neral ) can be produced from sesane testae, the
calcium 5 product having | ow contents of oxalic acid and/or phytic
acid and bei ng absorbable into the living body at a high ratio.
Cal cium can be efficiently ingested by the intake of the cal cium
product (sesanme mneral) of the invention.
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Exanples 1 to 10 10 [ Production of raw material for cal cium product

(sesane m neral )] Sesane testae were calcined in the air
under the conditions (tenperature and tine) shown in Table 1 using a
cal cining furnace, giving ashes. The sesane testae used 15 wer e those
of Chinese growth and were fresh and useful for processing into
ground sesane, parched sesane or the I|ike. The anpunts of oxalic
acid and phytic acid remaining in the obt ai ned ashes were neasured
by the Vanado- nol ybdi ¢ aci d absorptionspect rophotometry. The

results are
product in

phytic acid i

The results
the tine was
testae, the

10

15

20

25

E:sho [ 20 Table 1. As to the raw materials for cal ci um
—Egﬁglébgﬁarative Exanmpl e 1, the anounts of oxalic acid and
cal ci nati on

d i X
(;? I}?glgﬂceeisfe}g%’ es:ﬁ%gtc%etﬁoa ‘g(?rﬁe)e(rsg({slf%e tl%gleralv\)a% el evat ed or

R R R
1 to 10 were calcined at 900°C for 1 hour using a calcining
furnace, giving 1 kg of ashes. The ashes were placed into
a reaction vessel. Thereafter, 2.5 liter of a 15% aqueous
solution of acetic acid was gradually added to the reaction
vessel with stirring to completely dissolve out mineral
components into the aqueous phase. The solution was
filtered to recover the filtrate. The filtrate was
evaporated by heating to dryness to give 530 g of solids
containing mineral components.

The mineral components in the solids thus obtained
were analyzed to determine the composition. The analysis
results and the analytic method are shown in Table 2.
[Change of calcium concentration in the rats’ blood after
intraintestinally administering a calcium product]}

The obtained calcium product was intraintestinally
administered to rats in the form of an agueous solution or
an aqueous suspension containing 2 wt% of calcium. Then,
the varied calcium concentrations in the blood of rats were
measured.

The blood was collected from the jugular vein of
anesthetized Wistar-strain rats (weighing 214 to 232 gq)

with the gastropyloric portion and the ileum bottom ligated



in the obtai ned ashes were decreased. It was found that ashes free

of oxalic acid and phytic acid can be obtained by cal ci ni ng sesane
testae at 900 to 1000C for 30 to 60 5 m nut es. [ Producti on of
a cal cium product (sesane mneral)] After the obtained ashes
(raw materials for calcium - products) were cooled to room
tenperature, an acidic aqueous solution was gradually added to the
ashes with 10 t horough stirring. The aqueous solution used was a 5 to
20% aqueous sol ution of hydrochloric act¥-sul furic acid, | actic

aci d, spontapeou fernmented lagtic agid-qr_acetic . . acjd.

The acig reaﬁ?%ﬁg%{: h t M HRR tlﬂltﬁéﬁépﬁt PRy as 1%njeCt‘(§8a26’or{“]d/i%g<i de
gas) whi I e theodingsl SOTBONCRESal ablifons oolufRlESoRah sty Shput

into the sol ution. he acidi C aqueous sol ution was conti nuously

added unti | ég'ec(%ﬁ@éﬁtiz of the &@ﬁﬂﬁ@g@%%& with a pH ad¥dsted N6

termnation of the reacCtion, the reacti product was left to stand
and was sepajaped |iPiPrédnaRiAAESs, 30 mPAAEEs(WET 48! aihhtesd aftserid

phase (precipitate). The aqueous phase was col |l ected by decantation

and evgpor at efjection,t @hér p1668 Wasdickad lecteldcifdonprddiiatats’ jugular
vein. The blood plasma was separated from the collected
blood and then the calcium concentration of the blood was
measured with an autoanalyzer (7070 type: product of
Hitachi Ltd.). Three rats were used in each group.

10 Fig. 1 shows the results of measurement as an average
value % S.D., namely the percent calcium concentration in
the blood based on the calcium concentration (100%) in the
blood prior to administration. Fig.l1 also shows the
results of measurement after administration of calcium

15 products such as the calcium component recovered directly
from non-calcined sesame testae (Comparative Example 2},
calcium carbonate as a pharmaceutical preparation
(Comparative Example 3) and the calcium component recovered
from the shell of sea urchin (Comparative Example 4).

20 The calcium products in the Examples illustrative of
the present invention show the ratios of absorption into

the blood approximately twice the ratios thereof regarding

Comparative Examples.
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The sesane
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[ Production of a cal cium product (sesane mneral)]

testae (5 kg) of the type used in Exanpl es

[err]

z oTqer

T




1 to 10 were calcined at 900[err]C for 1 hour using a calcining 5
furnace, giving 1 kg of ashes. The ashes were placed into a
reaction vessel. Thereafter, 2.5 liter of a 15% aqueous sol ution of
acetic acid was gradually added to the reaction vessel with
stirring to conpletely dissolve out m neral conponents into the
aqueous phase. The solution was 10 filtered to recover the
filtrate. The filtrate was evaporated by heating to dryness to
gi ve 530 g of solids cont ai ni ng-k$neral conponents.

The m ner al conponents in the solids thus obtalned were analyzed to
det ermi ne t hel gofposi tion. The anaIyS|s results and the analytic

met hod are shown in Table 2. an e _of calchun1concentr éﬁ

the rats’ blood aftep raw matexig) afl% ®& i@ Adfif Fét“@r?ﬁﬁ UCtal

product ] bt ai ned cal ciu oduc .ntrajptestin IIy
adni ni st er ed™#8 r%ﬁ%thafhgb?{RQn(Br%ﬂ?5$ s gSﬁumﬁgﬁlgb ég éééﬁﬁ%
aqueous suspggg contai ning 2 w % of caIC|un1 Then, the varied
cal cium concéntrations in the bl ood of rats wer e measur ed.

The bl god was col hectgg,from, ﬁﬁ% d}d¥hg to capeat hetieten
Wstar-strain rats (melghlng 2 to with the gastropyloric
portion and EBﬁthhﬁg”bhﬁilenhéhgaiﬁdah amount of not greater than 1700
mg/100 g.
3. The raw material according to claim 2 which is
substantially free of oxalic acid.

10 4. The raw material according to any one of claims 1
to 3 which contains phytic acid in an amount of not greater
than 170 mg/100 g.

5. The raw material according to claim 4 which is
substantially free of phytic acid.

15 6. A process for preparing a raw material for
preparing a calcium product, the process comprising the
step of calcining sesame testae.

7. The process according to claim 6, wherein the
sesame testae are calcined at 300°C or higher for 30

20 minutes or longer.

8. The process according to claim 6, wherein the
sesame testae are calcined at 900°C or higher for 30
minutes or longer.

9. A calcium product containing a calcium component

25 recovered from the raw material of any one of claims 1 to



-14- together. Into an intestine |loop was injected 25 m/kg

(500 ng/ kg as Ca) of an aqueous sol ution or suspension (2% Ca
content) of the cal cium product with a pH adjusted to 7.2. Fifteen
m nutes, 30 mnutes and 45 mnutes after 5 i njection, the bl ood was
collected fromthe rats' jugul ar vein. The bl ood plasma was
separated fromthe coll ected bl ood and then the cal ci um
concentration of the bl ood was measured wi th an aut oanal yzer (7070
type: product of Hitachi Ltd.). TH’ee rats were used in each group.

10 Fi.g.. 1 shows t.he results of neasurenent as an average

val ue S.D.,5n§ﬁ§lFﬁﬂﬂ?ﬁﬂﬁkéhFQ§ﬂ%ﬁWuﬂﬁéﬁaﬁﬁﬂration in t he bl ood
based on the cal ci;um ce tion 00%.,. i . igr. to
adm ni strati on. I%FiSBQQ g%églgﬁo&é%nﬁ¥§§ ghé&?a%%%uf?sQggﬂﬁkgiugé%ght

after adm ni 8bhatisan Caieahal YA abd auolfOBiCs, 48RS e el um

conmponent recovere rom non-cal Ccl ne t ae

(Conparative Examghe 2, process Cﬂfw%ﬁiwnﬁt Ralcitm Ppro@EERCeHkl cal

preparation (Conpar ative Exa and the cal ci um conponent
recovesed  procebsOMcbi@rikanlg o heea stephi Bf( Compabeltivg Examphecdhm 20

The cal cium products in the Exanples illustrative of t he present
i nvention sheompbaenat ifeonoftlRDIHWimdteriiD of any one of claims 1 to
5 using an acidic aqueous solution, and recovering the

calcium component.
12. A method for extracting calcium from the raw
10 material of any one of claims 1 to 5, the method comprising

the step of extracting calcium from the raw material using

an acidic aqueous solution as an extraction solution.



t he bl ood approximately tw ce the ratlos t her eof regarding

Conpar ative Exanples. - 15- [err]
-16- d ai ns: 1. Araw material for pr “EH]S EETCIHAS BREN
product, the raw materi al being prepared by calcindtion ggp m@m .
t est ae. 5 2. The raw material according to cl

-18-

CALCIUM PRODUCT AND A RAW MATERIAL FOR THE
PRODUCT AND PROCESSES FOR THEIR PREPARATION

ABSTRACT
This invention provides a calcium product which can be
absorbed into the living body at a high ratio and which is
prepared by extracting calcium from ashes using an acidic
5 agueous solution, the ashes containing small amounts of
oxalic acid and phytic acid and being obtained by

calcination of sesame testae.
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contains oxalic acid in ah amount of not greater than 1700 nmg/ 1 00
g. 3. The raw material according to claim2 which is
substantially free of oxalic acid. 10 4. The raw nateri al

according to any one of clains 1 to 3 which contains phytic acid in
an anmount of not greater than 170 ng/ 100 g. 5. The raw
mat erial according to claim4 which is substantially free of phytic
acid. 15 6. A process for preparing a raw naterial for
preparing a cal ci um product, the processigonprising the step of

cal cining sesane testae. 7. The process according to claim§6,
wherein the sesane testae are ngqiﬁed at 300[err] C or higher for
30 20 m nutes or | onger. 8. The process according to claim
6, wherein the sesane testae are calcined at 900[err] C or higher
for 30 m nutes or | onger. 9. A cal ci um product
containing a cal cium conponent 25 recovered fromthe raw material of
any one of clainms 1 to
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-17- '5 for preparing a cal cium product. 0] he cal ci um

product according to claim9 i ?iL%’?S aigircalciun1 $>@K§é2§pnt of
at least 5 g/100 g. \@’%?Q r o gz f prepari nlg a cal cTum

product, the 5 process- conprising the step of extracg

cal ci um component fromthe raw material of any one of Qigf??’al to

5 using an acidi c aqueous solution, and recovering the cal cf um
conmponent . 12. A method for extracting calciumfromthe raw 10
material of any one of clains 1 to 5, the nethod conprising the step
of extracting calciumfromthe raw nmat eriial- usi ng an aci di ¢ agueous

solution as an extraction sol ution.

CALCIUM PRODUCT AND A RAW MATERIAL FOR THE
PRODUCT AND PROCESSES FOR THEIR PREPARATION

ABSTRACT
This invention provides a calcium product which can be
absorbed into the living body at a high ratio and which is
prepared by extracting calcium from ashes using an acidic
5 agueous solution, the ashes containing small amounts of
oxalic acid and phytic acid and being obtained by
calcination of sesame testae.

(Fig. 1)
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