2097004 CRYSTALLI NE ANHYDROUS MALTI TOL The present invention relates to
crystal line anhydrous maltitol and a hydrogenated starch hydro- | ysat e
solld qﬁltltol m xture containing said crystals, 5 and to processes.for
t he gridducti on t hereof. As described in Japanese Patent Publication No.
13,6 91 ;(MTSUHASH et al), maltitol is obtained by reduction of naltose.
It ha sweet ness which is close in quality to that of sucrose; iﬁﬁqzhgi
10 sweet eni ng power about 75% hi gher than that of sucrose. Sincg 4
is practically*not absorbed in the digestfbe'systenl ‘and is barely '3
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As @escribed in Japanese Patent Publication No.

13,699/72 (MITSUHASHI et 81), maltitol is obtained

by reduction of maltose. It has a sweetness which o

is close in quality to that of sucrose, and has a
sweetenlng power about 75% higher than that of sucrose.
Since maltitol is practically not absorbed in the
digestive system, and is barely fermentable by oral
ﬁicroorganisms, it has been uséd as a sweetener for
low-calorific,dietary, low-cariogenic and heelth foods
for diabetics, persons who are overweight and those
who are conscious of their health including dental
health. ) _ | .
However, since maltitol in dry solid form is Q
extremely hygroscopic and_deliquescent; and difficult
to prepare into power, it is usually handled only in

the form of an aqueous solution. TIts use has there-

fore been extremely restrictéd. For example, amor-
phous, substantially-anhydrous sweets can be obtained
by boiling'down an aqueous maltitol solution at 180 -

190°C, but the sweets must be stored in a moisture proof



cont ai ner together with-a desiccant ow ng to their high hygroscopicity &nd
del i quescence. Handling of the sweets is fraught with difficulty.

Pr évi ous .reports of the hygr oscopi ¢ propertles 5 of maltitol indicate
that only a highlly hygroscopic maltitol solid has been known hit
MJ. WIlfromet al. have reported in J. Am Chem Soc., Vol. 6
2555 (1940), that maltitol had been obt ai ned only in the form f
anor phous, white, hygroscopic solid; 10 -dhd-J. E. Hodge et al ported in
Cereal Science Today, Vol. 17, No. 7, 180 - 188 (1972) that they had
not *yet ohtai ned onkainer @gqﬁhelsoﬁithf@rd#ﬂcmthwin&ntb ttheimal tit ol
coul-d be crystallised as a hygroscopi ¢ et hanol conplex. 15 There
have recentiy beef¥gipdiEraicomini by tandidelayesRrrcas mf@f*%i%ssi bl e

t he hi gh hygroscopi of rraltltol and aI so to ltitol in powder
form For exanple,® i\%% &:éﬁ al) and 87,619/ 74

(HI DAKA, Yoshio et al) ose rocesses 2 for the oduct Lon

mal titol povvder by m m%‘ge‘é{ rlge %‘fs 4@??/ BEORGH S

pol ymer, oI tain
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di scl oses a_pr oCesu it SR Al Y4 Bodtd 1mdin Wl thdiho PONHELT VG LErom
conprises mXxing a composi tl -—containing maltitol with

amount of one or et a1, have reported in J. Am. Chem. Soc., Vol. 62,

Pp. 2553 - 2555 (1940), that maltitol had been obtained only

-\./. ~in the form of an amorphous, white, hygroscop:.c solid;
10 and J.E. Hodge_ et al reported_' in Cereal Science Today,
Vol. 17, No. 7, pp. 180 - 188 (1972) that they had not
yet obtained a non;hygroscopic solid form ef maltitol
and that maltitol could be cry'stalliéed as a hygroscopic
etha.nol complex. | |
15 . There have recently been repor'l:s of many attempts
to reduce as much as possible the high hygroscopicity
of maltitol and also to obtain maltitol in powder form.
'y . For example, Japan Kokai No. 477/74 (UENO, Kunio et al)
and 87,619/74 (HIDAKA, Yoshio et al) disclose processes
.20 for the production of maltitol powder by mixing a hydro-.
philic polymer, such as an edible polymef, to an aquebﬁ_s
maltitol solution, and drying the mixture to obtain the
desired powder. Japan Kokai No. 59,312/75 (HISANO,
Kazuaki et al) discloses a process for the produc'bien
25 of maltitol powder which comfprises m:.xing a composition



more nono- saccharides or their sugar al cohol derivatives, nelting the

m xt gFE~yby heating to the anhydrous fused form. cooling the resul t ant

mat ¢ry 5 and spray-drying and fluidising in a noisture proof tower to™
obt e desired maltitol powder. Japan Kokai. No. 110,620/ 74 (H RAI WA,
Takashiy, 24,206/ 75 (H RAIWA, Takashi et al), 25,514/75 (OYAMADA, Ko-ichiro

et al), 32,745/76 (H RAIWA, Takashi), 106, 766/76 10 - (H RAIWA, Takashi),
113,813/ 76 (H RAIWA, Takashi), 1283441/ 76 (H RAIWA, Takashi) and 47,928/ 77
- (H RAIWA, Takashi). di scl ose processess for the production of maltitol v
powder whonbatningi malpitodr withgansmallokmounitd ofndme ori ed air '
conditions, and coating on the 15 resultant maltitol powder with other -
edi bl e pmqnermonapaacabaaidao orothedr7BugrRANEIBOROLIuUn et al) discloses a
met hod for greventlng consolidation of a omder contalnlng mal titol wherein

‘a pomderd%B tiveg,naeiting |§enﬂi§FEF8d ¢@nthﬁh|ch |
subst ant i |n-.%B g ésolves It|t and ied to et with other
sugar m fif ﬁF?Pnﬁo EBP% n the '

S el BN %&gés@agsm e 0L,
W PRl BB RinOLET aSURR BB BRRAEL (PRl a1 1
- the mal txiphs PRYICI160620794 PHIRAYWA, Tekashi), 24,206/75 =
- (HIRAIWA, Takashi et al), 25,514/75 (OYAMADA, Ko-ichiro
et al), 32,745/76 (HIRATWA, Takashi), 106,766/76
10  (HIRAIWA, Tekashi), 113,813/76 (HIRAIWA, Tekashi),
© 128,441/76 (HIRAIWA, Tekashi) and 47,928/77 (HIRAIWA,
‘Takashi) disclose processess for the production of |
maltitol.powder which comprise pulverizing maltitol
| solid under dried.air conditions, and coating on the
15 resultant maltitol powder with other edible'powder;
Japan Kokai No. 29,510/75 (KANE—EDA, Jun et al) discloses
- a method for preventing consolidation of a powder _ |
| _containing maltitol wherein a powder containing maltitol R
- 1s moistened with a solvent which substantially in-
.20 dissolves maltitol, and dried together with other
sugar'micro-poﬁder under mixing conditions to apply
- coating on the particles of maltitol powder with the
micro-powder. |
_ However none of these earlier attempts have proved
25 - successful because maltitol must be mixed with a large

* amount of other substance(s) or coated therewith, and



of the above descri bed processes barely retains its powder form under

ambient conditions, and still exhibits its 5 high hygroscopicity. \ch-

powder is readily susceptible to noi'sture-absorption, consolidati /ﬂgmﬁyor

del i quescence under anbient conditions within a short tine, and i Lfﬂ

unsuitable for practical uses. According to a #i mst  aspect of the\ pre

invention 10 there is provided anhydrous nmaltitol in crystalline f

According to a setbedhighebygroschpipityeotf malsdtiodncanvod be pliwineded

crystal line hydrogenated. starch hydrol ysate sol_id'rrixt'ure_conta}inipgBf

anhydr ous nal tit otherebyyst Inl edfersynithesmaltitpd pewdezpeobiteivgd by eny

term"crystalline solid naltitqgl mxture" is used to ‘negan.crystalline

hydr ogenat ed st ar OF h8r 8Pp¥e: dessribed Rrocessss: karedy refadnssigs powder : -

anhydrous maltitol,, together wth other ar al cohol uch,gs.sorhitol,

mal totriitol and.#&FFoﬂﬁhPEiFgL&eﬁg °°ndi§g°H§VeaFBu§%i} anPg%&%Er &rred

enbodi ment of fhe,present proce ryst g 0 nhyvdrqu Ltitol..
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to purification, ynsuitable for practical uses.

o According to a first aspect of_the present invention

U | | : |

' 10 there is provided anhydrous maltitol in crystalline form.

| According to a second aspect of the present invention
there is'provided a crystalline hydrogenated starch
hydrolysate solid mixture containing anhyd;ous maltitol

~ in crystalline form. -

15 In this specification the term "crystalline solid
maltitol mixture" is used to mean .crystalline hydrogenated
starch hydrolysate solid mixture oontaining crystals of

_ | : anhydrous maltitol, together with other sugar.élcohols,'

R, such as sorbitol, maltotriitol and maltotetraitol.

200  We hawe found that in a preferred embodiment of the
present process crystals of anhydrous maltitol can be
obtained as follows: A liquefied starch solution with a
low Dextrose Equivalent value (abbreviated as "DE"
hereinafter), is subjected to the enzymatic_actionsnof ‘-

25 isoamylase (EC 3.2.1.68) and B-amylase (EC 3.2.1.2.)
' to obtain a saccharified starch '




nt ration, crystallisatioﬁ'andrseparation obtain-:ing a crystalline

COoNCg

pr ¢ with a mal tose content 5 of about 99% on dry solid basis (al

" pe ages" used hereinafter nean "percentages on.dry solid basis" unl ess™
spe ¢d otherwi se). Thereafter, an aqueous solution of the product is

g€nated in the presence of Raney nickel catalyst, obtaining a maltitol
solution 10 wth a high naltitolgcontent up to about 98.5% The mal titol
solution is. concentrated to 75% and is 0 allowed to stand for about

si x- nont hspTutaorB with 2 Gigh mabiése| costeetseand othé f satchaystal | i sation,
"Then, the crystals grown on the vessel wall are added as seed 15 crystéf%
to an SO%MJmmISOIWimImlﬂmem stbjéeetéed gbo npuirificatboment, and the
m xture is then subjected to criitaJllsatlon under gentle stirring

condi t i oreonagttatation a owpital Sﬁﬁiﬁn|@ndr&#p%e%hiGMedObhabnﬂDther | i quor

and maltitol crystals. The. czéitals are 20 _ washed raylng a smal | _

anount of%t%rcr%ﬁ'ﬁﬁ*:'ein%r% gt s‘lé%lt@%mt‘?s%tsc% af ter di ssolution
- in water, obtai itol | s of h| i.ty. Physica

and ihem%lat?‘?\‘&e% T-Jlff-i E%’?’%F Zéa-{f é?%?%?% P8 s{o the finding
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unless specified otherwise). . Thereafter, an aqueous |
solution of the product is hydrogenated in the presence
of Reney nickel catalyst, obtaining a maltitol solution v

10 with a high maltifol content'up to.about.98 e | |
N maltitol solution is concentrated to 75%, and is
- allowed to stand for about six-months from 35 to 5 C
in a soft-glass vessel to effect crystallisation. Then,
the crystals grown on the vessel wall are added as seed
15 crystals to an 80% aqueous maltitol solution with the
high maltitol content, end the mixture is then subjected
to orysfalliSation under géntle stirring conditions,
obtaining a mascuite which is then separated into
‘ mother.liquor and maltitol crysfals, The.orystals_are-'

20 washed by spraying a small amount.of water, and re- |

' fcfystallised similarly as above after dissolution in
water, obtaining anhydrous maltitol crystals of high

. purity. o
| Physical and chemical 1nvestigations on the said
.25 crystals 1ed to the finding that the crystals are anhydrous
maltitol crystals which have been hitherto unknown.
The following physical and chemical properties of



the crystals of anhydrous maltitol were determined: (1) Elenmental analysis:
C, 41.9% H..7.1% and 0, 51. 0% (Found); C, 41.86% H 7.03% and 0, 51-11%
(Cal cul ated) for Cl2H240 5 "~ (2) Molecular weight: 342.3 (3)""
point : 146.5 - 147.0 C (4) Specific rotation: a: + 106.5 (O,
cc water) (5) Utraviol et absorption: no characteristic 10
absorption i s observed when dissolved in mgter (6) Infrared absor pti

I nfrared spectrum of crystalline anhydrous®naltitol: 5 ng crystal s of

oredsed 1o a t PHHR pFERFALALPE| SOABSEEUS BekPIERL ReFR e ke RRLPREn
subjected to |nfrared §ﬂ§Ct nﬁ%é_ The gggggaat L1Fb¥ ﬁsfzgﬁg agaomn in

Figure 1 of the acconp

spectrum of anor phous, anhygro y a
mal titol and 220 ng KBr merg *d zsﬁ¥v£F68£d%btagaﬁgré Z Qbﬁfure was

dried, and pressed into a tgangpa t I ck, which 25
was t hen subjected to |nfra?éd§2p1§$r8%§?%§iata&9 Eo#he1£§%épﬂ&nt . R
spectrumis sfown in F(@yremglecular weight: 344.3

(3) Melting point : 146.5 -'147.090

(4)  Spec1fic rotation: [a] , + 106.5° (0.1 g per

cc water) .

\J; (5) Ultraviolet absorption: no characteristic -
10 absorption is observed when diSsolved in water
(6). Infrared absorption:
(a) Infrared spectrum of crystalline anhydrous
maltitol: 5 mg crystals of amhydrous maltitol
in powder form and 220 mg KBr were mixed, and
15 - pressed into a transparent tablet, about 0.6 mm
thick, which was then subjected to infrared
spectrometry. = The resultant I.R. spectrum
U - is shown in Figure 1 of the accompanying- draw;ngq.

. 20 S (b)  Infrared $pectrum-of amorphous, anhydrous
maltitol: 3 mg cfystals of anhydrous meltitol
‘and zzb'mg KBr were dissolved in hot water,
- aﬁd the mixture was dried, and préssed into a
transparent tablef, about 0.8 mm thick, which

25 was then subjected'to infrared spectrometry.



(7) Solubflity: 100 g water dfééofves up to 165 g crystals of anhydrous

maltitol at 5 250C (8) Heat of dissolution: upon dissolution,
of ¥pwle crystals of anhydrous naltitol in 190 nole water at [err], 5.5
Kc 3 } endot herm - cally absorbed 10 (9) Appearance and '
pr op es: colourless, odour- |ess, transparent crystals (micro-crystals '

in oap white). Figures 3 and 4 of the acconpanying draw ngs show
m crophot ographs of crystals of-aphydrous maltitol grown from 15
an aqueous maltitol solution. Figure 3 is nmagnified 150 tinmes and Flgure,A

is magni fied 600 tmraas:esultaxwgldsccspmtxyumrmsdsﬂwwemence are observed.
Wei ght reduction upon heating at 1300C for two hours is 0.5%or. |ess. An .
20 ' : aduiggure sl ution of crystals of anhydrous maltitol is
neutral or weakly acidic. It is sweet tasting. (10) Solubility in various
solvents: readily soluble in water, 0.1 N NaOH and 0.1 N HC ; soluble in 25
nmet hanol "and et.hanol ; and |nsoluble in chloro- form and ethyl acetate

o -8- (11) Col(&X r@é%h@i%htﬁ%r&%t#%r¢%s%&l‘@$é&tt%n green; Fehling
reduction reaCtIOr]|65 .g crystals of anhydrous maltitol at

5 | 25°% |
(8) Heat of disSoiutiOn: upon dissolution of 1
mole crystals of anhydrous maltitol in 190
mole water at 15°C, 5.5 Keal is endcthermi-
cally absorbed _
10 '(9) Appearance and properties: colourless, odour-
| 1ess, transparent crystals (mlcro-crystals
in lump white). Figures 3 and # of the
' accompanying drawings show microphotographs -
" of crystals of amhydrous maltitol grown from
15 ' an aqueous maltitol solution. Figure 3 is
' magnified 150 times and Figure 4 is magnified
600 times.  No hygroscopicity and deliquescence
are observed. Weight reduction upon heating
| at 130°C for two hours is 0.5% or. less. An
20 S ‘agueous solution of crystals of anhydrous
. maltitol is neutral or weakly acidic. It is
~ sweet tasting. | o -
(10) Solubility in vafious'solvents:_réadily soluble
| ‘in water, O.1 N NaOH and 0.1 N HCl; soluble in
25 . ' methanol.and’ethanol; and insoluble in chloro-
| form and ethyl acetate -



negative; and l.2-test, negative (12) Sugar conponents: 5 (a)
Acid hydrolysis using.l N sulfuric acid, and subsequent paper and
gas-liquid chronto- graphic anal yses confirned the presence of equinolar
D-gl ucose and D-sorbitol fractions (b) Conplete nethylation, hydrolysgs ¢
and 10 subsequent gas-1liquid chromatographic anal ysis confi
the presence of equinolar 2,3,4,6- tetra-Q-nethyl-D-glucose and .
1,2,3,5, 6-penta- O-nethyl-D-sorbitol fractions 20 (c) The high specific

ion, [ , 15 . f 106. d the inf '
nei gNBour i ng 840 ont skl oW AR ELaR’ Arter i SpEt iR R
I d bi t ol ieti . - b LR Lghs
Bauid 2o oo O ot GRS EE Reftle SXagtPLoR et fon,
maltitol gave the same singlqmﬁgggiﬁgit lfi_f@gtgt d%g?f+éion as in the
Ic maltito [

anal yses on a conmerci al authe Pr epar speci al grade

reagent) 25 (13) 2Ry Sugsh domponbntse: X-ray crystallo- -9-
graphic study on a maltitol single crystal growmm froma 75 ww %

supersaturated 5 - (a) Acid hydrolysis using 1 N sulfuric acid,

and subsequent paper and gas-liquid chromto-
graphic analyses confirmed the presence 6#-
- equimolar D-glucose and D-sorbitol fractions
(b) Complete methylation, hydrolysis and
10 - subsequent gas-liquid chromatographic anélysis
confirmed the presence of equimolar 2,3,4,6-
tetra-O-methyi-D-glucose and 1,2,3,5,6-penta-
O-methyl-D~sorbitol fractions
| . (¢) The high specific rotation, [&]20,
15 . of + 106.5° and the infrared absorption
- _neighbouring 840 cm'1'suggest the presence
- of an &—1inkage-between the_glucose and
U | sorbitol moietiés . _
| (@) Paper, gas-liquid and high-pressure liquid
20 ; chrbmatographicsénalyses on the crystals of
| ' énhydrous maltitol gave the same single spot
- or peak at the same position as in the
analyses on a commercial authentic maltitol
- preparation (special grade.reagent)

il

25 (13) ZX-ray crystal structure: X-ray crystallo-



aqueous maltitol solution at 400C gave the the follow-ng crystal structure;
ortho- 5 rhonbi c, space group, P212121; lattice constants, a
= 8 NA , b T 12,721 A) ¢ = 13.629 A a stereo-scopic ORTEP figure is -
" Figure 5 of the acconpanying draw ngs. - 10 The above o
k¥ bed physical and chemi cal properties of the maltitol crystals led to
the dantCl usion that the present crystals are hitherto unknown crystal s of
anhydrous naltitol, and not a sugar k@ ate, such as [err]-naltose
nono- hydrate, nor the reported ethanol conplex. :15 The follow ng
description illustrates tgraphiccamidyon fe naleikol @ingle grystal of
anhydrous maltitol and of a "crystalline solid maltitol m xture" according
to the invention. As reg@n@wn {3'om & T2 WA6IRtSUReRFRIrated ubj ect ed 20

used Togardi oes of |ts MBS TR qeLi{ahFRsdd aite e O
anydrous el {1 Lol can 0ugu (/NS SO ek IRl el seed
Cont ent Jat | cast 650 by RIS o T PR G A &) LAP £ OGS
concentration, preferabl ypfsiBhid, W WESNEBR , b = 12.721 &, .

| | ¢ =13.629 R} a stereo-scopic ORTEP figure

is shown in Figure 5 of the accompanying
| dfawings. y
10 ' The above described physical and chemical properties
of the maltitol crystals led to the conclusion that the
- present crystals are hitherto unknown crystals of
anhydrous maltitol, and not a sugar hydrate, such as
B-maltose mono~hydrate, nor the repprteé-éthanol cqmplex.
15  °  The following description illustrates the process
for the_production.of.grysfals.of'anhyd:ous maltitol and
of a‘brystallihe'solid maltitol mixture" according to
the iﬁventiqn. ' - S B g;
As regards the"maltitol.s°luti0n which is subjected
20 " to crystallisation according to the invention, any
: maititol solution cén be used regardless of its method
of production as long és crystals of anhydrous maltitol
can grOW'from'thé solution by the addition of seed
crystals at a”supérsaturatéd concentration. Usually,
25  an aqueous maltitol solution, prepared with'a sugar

alcohol mixture having a maltitol content at least 65%
by weight, on a dry solids basis




-

satUragion degree of about 1.05 - 1.50), is subjected to crystallisation at
a Henperatdre in the range of O -[err], a range wherein the freezing of the
solution 5+ does not occur, and wherein the heat loss is relatively- #ow"
The supersaturation degree and viscosity of the solution can be reguf'at

by the addition of water- soluble organic solvent, e.g., nethanol, I
or 10 acetone. Crystallisation of the solution is usually started in a
crystalliser at a relatively el evated temp&0ature of about 40 - 95 C and a
supersaturated concentration, and the solution is cooled gradually with
gentTe stirring 1ot 81¥et &i aoncensrations opraterahly ot &F-9 W/ vih(Eumer-
mal titol. In this, case, the presence of seedg&:ystal I n_an ampunt of 0.1

- 20.0?6byfmei%héséﬁﬂraﬁéePeﬁgsgthe pE?QP&Iﬂr roﬂ:5||;dé§cfpbae°§seve,
Suber aat ur at o aqlBoRTYRERLIISRELOR REoR FEURAYRHGYEndRerAoaTERER! S Sunt

f | f h L.tol f " | | i 1.0 Lol
M xtut o as seed 6195 g8 TROES, ¥BErRun e Fritdnd oF W soffierd |

25 the crystabs Qﬁoé%hﬁﬂEoBEcﬁﬁlththgg de 10! ol bkﬁﬂpﬂngk is'%elatﬁrﬁ%g'

- 11 - a convéntional sSeparation me or prepared into a "crysta
solid maltitol m ybwe" by conventional : :

The supersaturation degree and viscositY'of the
solution can be regulated by the addition of water-
N~ so;pble-organic solvent, e.g., methanol, ethanol or

10 acetone. _ o |
Crystallisation of the solution is usually started
in a crystalliser at a relatively elevated temperature
of about 40 - 95°C and a supersaturated concentration,
-énd the solution is cooled gradually with_éentlé stirring
15 to obtain a mascuite containiﬁg crystals of anhydrous
maltitol. | In this case, the presence of seed crystals
~ in an amount of 0.1 - 20.0% by weight can accelerate the
" crystallisation. |
| As described above, crystals of anhydrous maltitol
20 can be éasily crystallised from a supersaturated aqueous
maltitol solution by adding thereto a small amount of
crystals of anhydroug.maltitol or of the-"crystalline.
s0lid maltitol mixture" as seed crystals.
The mascﬁite:thus-obtained can be separated into

25 the crystals of anhydrous maltitol and mother liquor by




total - sugar nmethod such as bl ock-pul verisation, fluidirsed- - bed

ation or spray-drying. 5 - The separation nethaod usually
i 3¢s transferring the mascuite into a basket-type centrlfugator

i/ng the mascuite into crystals of anhydrous mal titol and not her
and washing the crystals, if desired, by spraying themwith a small
of chilled water to 10 obtaﬁ crystals of anhydrous maltitol of a
hi gher purity. The total-sugar nethod does not give maltitol of higher

e Vbl b MBI 10
hod I I
OO | e irUay T iy o SRR B g

- derive ARsthdge Ofat a?ﬁj Lup. In
spraylérs#ég, a-nascuite é#t ghc%ﬁc@%??% Ggsﬂgh?ibgéu?&?gagsgg%gpin
which cr sl gl PioR 6P ~dPying? % has occurred, is spray-dried

t hrough a nozzl e equi pped at the top of "a spray-drying tower, by a

hi ghgpr essur e Theps@parattohefrtiod asualblphc rﬂbéélﬂ?dneﬁé?rih i ne
powder does not nelt, and which.is maintained, - for exanple, Dby

|ntroducrthprmnscuitaliﬁﬁb1@06&skethtype centrifugatbrersepaeatingtaII|ne
powder is aged by supplying air at 30 - 60 C for about one to twenty hours
to gi ve dhamasgutt®sinbeicrygtabs- ofganhydpous maltitol and

mother liquor, and washlng the crystals if desired,

.by spraying them with a small amount of chilled water to 'H?
10 obtain crystals of anhydrous maltitol of a higher purity.
| The total-sugar method does not give maltitol of
- higher purity, but realises a higher yield of a "crystalline
solid maltitol mixture". - The crystalline solid mixture
-obtained by sny of the three-methods.inevitébly contains,
15 besides crystals of anhydrous meltitol, other sugar'.
alcohols - such as sorbitol, maltotriitol and malto-
tetraitol - derived from the constituents of the startlng |
material starch syrup. o . ' ';;
- In Spray~drying, a mascuite with a concentration -
20 .of about 70 f-85%, in which crystallisation up to
‘about 25 - 60 % has occurred, is spray-dried ‘through a
nozzle equipped at the top of a Spray-drying tower, by a
high—pressure pump at a temperature at which the -obtained
crystalline_powder does not melt, and which is malntalned,

25 for example, by introducing hot air at 60-100°C. There-



"crystalline splid maltitol mxture". 5 The bl ock- pul veri sation

met hod usual |y conprises standing for [err]. day to 5 days a mascuite wth a
noi"sture content of about 5 - 15% wherein crystallisation up to ab -
60 % has occurred, so as to solidify the mascuite int.o bl ocks which e
then converted into 10 powder by scraping, pulverising and subsequently
drying.. A further total-sugar .nethod coapgpses addi ng seed crystals of
anhydrous maltitol to a supersaturated relt prepared by concentrating an

aqueous mal titol getedi O0BhéOchysBaIlihe penEept ikeagedns Yyhfgti ng 15
accordi ng-to convent i onal netﬁ%d, t he nigture t hen %eing?kﬁgggeg aF a

tenperat ure bel ovairsateBoi ag6pBenforoabbut enéctygstwehtyehoursi tol solid
m xture" which may be shaped into a desired shape, e.g. granules,. rods,

pl ates or cubes, givesg hen+oonesubastanpiaidizy-néf-hygroscépibough dependent
upon purity, the hygroscopicity of crystals of anhydrous maltitol or of the
"crystalline solichwstalgineiaolid"mgltgholymmatune?.these materials are-
substantially non-hygroscopic and free flow ng. They are therefore suitable
for various ésés, e. g. Thesblockrruivenisatiencnethed Heyaliysaemprises, ugs

manner Si 1 ar t o HRAEPE EOF SBCIBECEO ot PBUE RoBRSORIEE, BiEhgaapaLsture
consol I dation. &30t NSePLYSIEL 27 8R) \fEr8lnCEyybekis SLaEBY LB S
| to about 10 - 60 % has occurred, so as to solidify the
~ ' mascuite into blocks which are then converted into
- 10 powder by scraping, pulverising and subsequently drying.
A further total-sugar method compfises adding
seed crystals of anhydrous maltitol to a supersaturated
melt prepared by concentrating an agueous maltitol
solution to & moisture content less than 5% by heating
15 according to conventional method, the mixture then
- being kneaded at a témperature below its melting point
' to give a "crystalline maltitol solid mixture” which
may be shaped into a desired shape, e.g. granules,.
rods, plates of cubes, or may be formed into pbwder.

20 Although dependent upon purity, the hygroscopicity
;f crystals of anhydrous maltitol or of the'"crystalline
solid ﬁaltitol-mixture"islightly'varies,-these materials
are'substantially_non-h&groscdpic and free flowing.

They are therefore suitable for various uses; e.g.,
25 for producing foods,'drinks,'cosmetics, drugé and'-'

chemical materials, or can be formed into desired shapes,



and of the "crystalline solid maltitol mixture", such-5 as nelting point
and specifi.c rotation, vary according to their purities. , As the purity _
decreas®s, the nelting point falls and widens its range. Fotr exanple, the |
i ppint of a "crystalline solid nmaltitol mxture" with a nmaltitol

gf 85.2%is 120 - 10 127 C. Accordingly, the purity of both
S can be selected freel v iy accordance with the intended use
thereof. Additionally, since |ike sucrose crystals of anhydrous maltitol
and the ‘ifrgspmahhere salildrad igranulatedrisdcticse Jdivgstiotgs readily in thgy
nmout h,, and endot herm - cally absorb nore heat, they exhibit a pleasant re- -
freshi ngfeast of shdeking thd eomsolddatian.c sWlsoynebke Al t hough crystals
of anhydrous maltitol and the said "crystalline solid naltitol m xture":
di ssol vephysadch]) ptopexrtdesguiodkicyryistaist of anhydrous maddiital al |y '
“non-hygro- scopic: thus, they are advantageously suitable for sweetening
powder f 88dsofn&her "srysialddser sedddhaadititods mixtunelhd sMeh he above
described features, the present 25 . invention enables industrial-scale
profuct i 8f% Belking peint and; specdfic,matadicdod ey agGandinguch as
sweet eners | owder .or. solid,for f ondant ,. chocol ate, .chewi ng gum
powder ed Pu%@@gErPEBG%Fegnd sﬁﬁp@ghbgﬂf s HeeTE288% & or tablets,

whi ch Coﬂéitgﬂk Bgiﬂkegﬁiig.and widens its range. For example,

~ the melting point of a "crystalline solid maltitol _,

mixture® with a maltitol content of 85.2% is 120 - b

10 .127°C, Accordingly, the purity of both products can | |
be selected freely in accordance with the intended

use thereof. _ _ _
| Additionally, since like sucrose crystals of -
anhydrous meltitol and the "crystalline solid maltitol
15 miXtére" dissblve readily in the mouth, and endothermi-

-

cally absorb more heat, they exhibit a pleasant re-
freshing taste; they are therefore desirable sweeteners. _
Although crystals of anhydrous maltitol and the O
saig "erystalline solid maltitol mixture" dissolve readily
.20 and quickly in?watef, they are substantially non-hygro-~
_'sgopic: thus, they are advantageously suitable for
sweetening powder foods and drinks as described herein-
after, | _ _
- Based on the above described features, the present

25 invention enables*industrial—scale*production.of maltitolﬁ



5 or were very difficult to prepare with conventional maltitol._.
Furthernmore, since crystals of anhydrous maltitol and "crystalli i d
maltitol m xture " are free flow ng due to their non-hygroscopic{t§ and

| ow susceptibility to consolidation, they lead to 10 - savings i e cost
of | abour, packing, transportation and storage. Crystals of anhydrous
maltitol and the "crystalline solid maltitol nixture" are readily sol uble

in water, satisfactorily heat- and acid-re§i§ m, lowcalorific, 15

Vi Sc52i 1y body andORtaIGIng F900e AR GFIRRE: LN BB SvRSTeRRTAAtbnal
el 10 LS, USRSl QalOUel ey B PSR Ot
Fur ther *pr ocess: ng &8, EPpessRdc bige B3 ssiplit SR RtpRF Hglle Whictf!

conventional sweet gier S1es o %?e%,umﬁgh dootildc 9%t YErlgrepared

i someri sed sugar, suclrose, honey, mapl e sugar, sorbitol,

di hydrocharcene, sievieredery di¥Fickld Yoo prlepdireV withdeonefiiondl act
from Monordi ¢ca grosvenori, glycyrrhizin, L-aSparatyl phenyl- alanine nethyl

ester, saccharin, galfiiteland Gurdhermoee ,ardinee icryebdlisnalf enhwidrous
fillers, e.g., 5 deictrin, starch and/or | actose.
maltitol and "crystalline solid maltitol mixture "
: are free flowing due'to'theif non-hygroscopicity and
Kfl low-suscepfibility to consolidation, they lead to- -
10 ~ savings in the cost of labour, packing, tramsportation
and storage. | . _
Crystals of anhydrous maltitol and the "crystalline
s0lid maltitol mixture" are readily soluble in water,
. satisfactorily heat- and acid-resistant, low-calorific,
15 _._10w-cariogenic and low-fermentable, and impert an
appropriate_sweetneSS, viscoéity, bodyfand'gloss to
foods and drinks, similarly as conventiomal maltitol:l
A | thus, their superior properties make the production of
foods, drinks, drugs and cosmetics more feasible.
. 20 | . The maltitol crystals or the solid mixture of
'thg invention can be used as a sweetener without further
processing, or, if necessary, in combination-with other
conventional sweeteners, e.g., starch syrup solid,

. glucose, maltose, isomerised sugar, sucrose, honey,

25  maple sugar, sorbitol, dihydrocharcone, stévioside,



Al so,- they can be used intact, or mxed, if necessary, with fillers,

. vehicles and/or binders, and then formed into a desirable shape, e.g. -
spher es, tablets rods, plates or cubes. 10 . Li ke -

al maltitol, the maltitol materials of the pr esent invention are

cal ori+c val ue of foods and drinks can be realised therewith mﬁthout

changing their desirable propertiesi5thus, they 15 are favourably usable. as

a lowcalorific swetener, and for sweetening low-calorific foods and ‘&-

drinks, mrsnyc@myiasvemhqsh@abtaweetdsxtractdfngntMgggzgégse persons and

t hose mhose calory-intakes are restricted. Furthernore, since both products
@Epgxgn02£

are har %ﬁr%h%QiﬁenPa?sEGF?EXICRHQEYJVe M cr oorgani sms,
simlar to conventjon | titol the can algg be f our- ably used as a

| ow carﬁ?g%‘hi—%e ARERE e?s %Fvcﬁﬂ?%]&?? er §L¥C g gum chocol ate,

| S'rfﬁ‘é'sts e peandfef on o SRELSERES R ba, ?ﬁfﬂfe%ﬁié',r-‘ heyare’ f avour abl y

gﬁgﬁé ﬁ%ﬁ %gaf\%dﬁﬁééﬁie%éﬁ:&f g; fggs)lrrgtc: ?\3 Szgrose-t ﬁgréi'grug:’ wel |

S?egg;tsrﬁ822¥%on har n|sesﬁ&e§%g&8?ﬁ€égﬁ gg#%ké&' pgoducts of the S

- necessary, with fillers, vehicles and/or binders, and
then formed into a desirable shape, e.g., grénules,
spheres, tablets, rods, plates or cubes.
10 Like conventional maltitol, the maltitol materials
of the present invention are hardly absorbed and used |
by the digestive system, and a reduction in the calorific
value of foods and drinks can be realised therewith
without changing their desirable properties: thus, they
15 are-favourably usable as a 1ow-ca10fificlsWeetener, and
: fdr SWegteningjldw-calorific-fdods-and drinks, e.g.,
- dietary and health foods, for diébeti¢s, obese persons -
and those whose calory-intakes are restricted. =~ ° | -
Furthermore, since both products are hardly fer-

. 20 mentable by dental carieés-causative microorganisms,
similar to conyentional maltitol,_they-can also-be favour-
ably used as a low~cariogenic sweetenerzfor confectionery
e.g., chewing gum, chocolate, biscuits, éookies, caramel,
and-candy;'and in soft drinks, e.g., cola drinks, cider,

25 juice, coffee and yoghourt. Also, they are favburabiy

‘usable for reducing the cariogenicity of cosmetics and



astringent, sweet and/or- bitter tasting substance(s) as well as being
hi.ghly acid- and heat-resistant. Thus, in addition to the above descrihed
special uses, they are also suitable for sweetening foods and dri nks G~
in general, and inproving their taste qualtities. For exanple, they -
used i'n seasoni ngs such as sauce, soy sauce, Soy sauce powder, soy

paste "M TSO', soy sauce paste powder, nmyonnaise, dressing, vinegar,

vi negar powder, extracts for Chinese-style 16 - foods, catsup, curry roux,
extracts for stew and soup,. m xed seasoni ngs and table and cof fee sugars;
conf¥tt- ionery andr@a@sersuphoascuguticwashesagndeteothypastent b¥ti onery,
jelly, castella, bread, biscuits, crackers, cookies gies, puddi ngs, butter
cream custard crecefplaeing %%%Uﬁs%rﬁbﬂ?e%@eaﬂﬁﬁﬂ$$$, fafercsweqiendne
cakes, doughnuts, chocol ate, chewi ng gum caranel and candy; frozen -
desserts such as i ta®Bream and sherbet; syrups; pastes such as peanut

o mal ade, pr oser vee, 26" byb8EhEasChE HaF BRELPLAE B ERnELE P okhE"
product s such as TS SPE cALEhE S Hafioh BR8N ET GEE o8L05 CREREY, 01
fron, moat, fruit ovagmEERer ey P S, PEPEsr ARt Be RSt R8s ) e,
whi sky and brandy;agofélTra9kseing highly acid~ and heat-resistant.

o | Thus, in addition~to.the'above described-speciél uses,

\” they are also suitable for sweetening foods and drinks

10 in .general, and improving their taste qualtities.

For example, they may be uSed in seasonings such as
sauce, Soy sauce, SOy sauce powder, SOy sauce paste
"MISO", soy sauce paste powder, mayonnaise, dressing,
Vinegar, vinegar powder, extracts for Chinese-style

15 foods, catsup, curry roux, extracts for stew and soup,

mixed seasonings and table and coffee sugars; confect-
‘ionery and bakery products such as Japanese-style

s - confectionery, jelly,'castélla, bread, biscuits, crackers,

- | cookies, pies, puddings, buttéf_cream, cusfard cream,

.20 . choux cream, créam puffs, waffles, spbnge cakes, doughnuts,
chocolate, c_hewing gum, caramel and candy; frozen .
desserts'such as ice-cream and sherbet;'syrups; pastes
such as peanut,paéte,'flour paste and fruit paste;
picklés and preservés-such'as'jam, marmalade,-preserveé;

25  processed vegetables and pickles; pickle additives;



e e v e e i . &

such-as coffee, cocoa, juice, carbonated drinks, lactic acid drinks and
yoghourt drinks; and conveni ence foods and drinks such as puddi ngs, cakes,,
RN 10 cof fee and soup. The maltitol products of the invention are
ygroscopic and free flow ng. They are therefore suitable for
A\l o g the properties of pre-packed foods, and/or preventing the _
ng and adhesion of 15  the content on the package, for exanpl e, as
in the case of chewing gum Adde=tn@nally, they are suitable for inproving
the tastes of pet.foods or feeds for donestic aninmals or fow ; honey begy
si | kwor meatf prbduatswelichasasf hamrénd - &mmxmgmlmgoma$sa&NOV|ng the tastes
of tobacco, cosnetics and drugs which are in the formof solid, liquid or
‘past e, - sEi8haproduckspsuch, asi e erd SANSAEST DNESEIVES | nt er nal
admi ni stration, troche, cod-liver oil drops, cachou, gargles and oral

“refreshi §g0d§enpEodugts such a$h§°ﬁk?@i@69n§réadc rding to the

L%FFt'ﬁﬁei%gfgaﬁneﬁa 4. hosGaeR. £00Rs: 2oh 83 Bodk Sforson to slightly
iéﬁr”eﬂ‘aﬁl.ﬁggﬁ?'gf:bi%oﬁgégé%aﬁta”t "EhepReshin el 5 o th

fISh ggﬁ#ggrgagﬂg g-ﬁgﬁﬁﬁ'wh1§ﬁ§ aﬂd?%?&%ﬂy%“%ﬁ&%ﬁ%&i%%& coffee or teg :

in any d
such as coffee, cocoa, Juice, carbonated drinks,

lactic acid drinks and yoghourt drinks;'and convenience | RQ
foods and drinks such as puddings, cakes, juices,
10 = coffee and soup. _

' The maltitol products of thé.invention are non-
hygroscopic and free flowing. They are therefore
suitable for improving the propert;es of pre-packed
foods, and/or preventing the sticking and adhesion of

15  the content on the.péckage,'fof example, as in fhe
‘case of chewing gum. | | |

Additionally, they are suitable for improving

the tastes of pet foods or feeds for domestic animals
or fowl; honey bee, silkworm or fish, as well as for

20 sweetening and'improving the tastes.of tobacco, cosmefics'
and drugs which are in the form of solid, liquid or
paste; such as tooth paste, lipstick, lipcfeam,-drugs
fér-internal administration, troche, cod-liver oil
drops, cachou, gargles and oral refreshing agents.

25 . The meltitol products according to the invention

can be prepared into any desirable shape by spraying a



be easi ly prepared. To 't he shaped sweetener can be added ot her
sweeteners, e.g., a-glycosyl stevioside, sucrose and/or saccharin to

further enhance the sweet- 10 ness; colouring agent, for exanple, red o N
green; and/ or flavour such as orange-, coffee or brandy flavour. In Zg
flavouring, the objectives nmay be attainable with the use of a

fl avour-cycl odextrin conplex (a host- guest conplex). 15 - Furthernore,

li ke sucrose the present naltitol products’@%d‘be easily obtained in
massive form and they are therefore suitable for use as sem - - qQr
transparent sweete 1qRPH AL MRERT (IR %WQ%QM ﬁfg‘é’}tj&n -
cof fee sugar. 20 Additio I ot her_,sub nce C or
exanple vitamns, a SHRBL i 5335#“&36 %}éﬁﬁ% ’ge%%?s %’Laﬁé%gé{lﬁ us can
be added to the mal tid o ' ] ts t] Wols
shapi ng, and the méé%}@étﬁ'@%&pﬁ%b%ﬁ ??&é%léeﬂs"ﬁa%é) prtl_egérsub%e,
exanpl e, granul es g Wels ' L SEr # 2 S I i th
AL P TR dl&éé,&s@fr e%g l:#éeg for® %ﬁ%@o J?'éo, 13 &HP élﬁti;é/“

a tabletting machine. - 19 - ards the net r 1 ncorporating

the maltitol prpducis Lirddie, REASRN, IWMRNdPEIdWe ! hermain)y & Wngdded
foods, drinks, tobacco, pet Toods, feeds, cosnetics, drugs or shaped

bodi es, any nethod dweeteiriir Forergufamd o ddwe i\l idusiamtlenGhepd an
said maltitol products are incorporated therein before the -
" be easily prepared. To the shaped sweetener can be
! added cother sweetenérs, .8, d-glyqosyl stevioside,
~ sucrose and/or saccharin to further enhance the sweet-
10 ness; colouring agent, for example, red or green; end/
or flavour such as orange-, coffte or brandy flavour.
In flavoﬁring, the objectives may be attainable with
the use of a flavour-cyclodextrin complex (a host-
guest complex).
15 Furthermore, like sucrose the present maltitol
_products can be eaéily obtained in massive form, and
they are therefore suitablé for use as a semi- or
o : transparent sweetener sqlid in place of the conventional
candy sugar or coffee sugar. |
- 20 Additionally, other substance(s); such as for
‘example vitamins, antibiotiés or microqQrganisms of
genus lLactobacillus can be added to the maltitol pfoducts
of the present-inﬁention prior to shaping, and.the
~ mixture is then prepared into desirable shape. For
25 example, granules5aré formed with a granuliser, or
tablets are formed with a tabletting machine.



conpl etion of processing. Preferable conventional nethods are m xing,
kneadi ng, dissolving, dipping, nelting, immersing, perneating, injecting,

Atahl i sing 10 and solidifying. In addition to the above descrt bed
@l titol products of the present invention are of |ow noisture

gny of substantially anhydrous, and the small anount of noisture

presefit therein can be renoved 15 conpletely by brief drying with hot
air. They can therefore be favouraﬁly used in chem cal reactions under
" anhydrous condjtions. _For exan&bg, etherification qgr esterification

reaction of thBSsEEE2REF thE 48; £oxndBFOXRRYETtINE TH®i ti ons | eads ?%f_
hi gh Lel. 20 .-eth t deri yati f ltitol. Th
Geri var HeTEAEL BPesnEliEche bbsT BiBaral Jare bt loRo i ibonibRe a5
| sifi - ) Th t i ti is illustrated
by the tcfpofe GHECAIGRACELYa5308R Rs " oBRRRE]! peb Bl 1o, ' (05 ¢
crystals #9edss! 8ERe ISR NarARs 6ONSHALEAILBHIARS BAY! miltpog - 20 - POtato

starch and ten parts o wat er, “was a conmmerci al™”l I'quétyi ng a-anyl ase,
and she néahupe uap169adcen! endOdhviAtebheal 98ha! il thel @aaThe enzymatic
l'i quefaction was suspended by imredi ately heating to 5 1 C, obtai ning
a |iquefigal biB6Xppoduétanaret inbbrporated therein before the :

-

- completion of processing. Preferable conventional ,
methods are mixing, kneading, dissolving, dipping, | |
: mélting, immersing, permeating, injecting, crystallising
10 - and solidifying. ‘ |
' In addition to the above described uses, maltitol
products of the pregent invention are of low-moisture
content of substantially anhydrous, and the small
amount of moisture.present therein can be removed
15  completely by brief drying with hot air. They can
therefore be favourably used in'chemical:reactions
under anhydrous conditions. Fof example, etherification
or esterification reaction of the said maltitol products - N
under anhydrous conditions leads to a higher yield of' |
20 ether or ester derivatives of méltitol...The derifati?es
| thus obtained can te favourably used, for example, as
emulsifiers or surface-active agents.
The present invention is illustrated by the.follow-
‘ing Examples. |
25 R : : EXAMPLEf1
Seed crystals -

To a starch suspension, consisting of_oné part of

~



of about 0.5. After cooling i mediately the solution to 55 C, to the

sol ution was added Pseudonmpnas anyl oderanpsa (ATCC 21262) isoanyl ase (EG,,
3.2.1.68)=«in an anount of 10 100 units per g starch, and a soy be b~/

[err]-anyl ase "#1500" (Nagase & Conpany, Ltd., GOsaka, -Japan) in an

of 50 units per g starch, and the m xture was saccharified at this
tenperature and pH 5.0 for 40 hours, obtaining a saccharified starch
solution with a 15 high maltose content = 6PU6bse, 0.4% maltose, 92.5%

L The eacchar PRBAtY StarcleBl SR8 SIS e Tatar SuRR BHRLESr i i

. q bon, i ani . . : .
Soncentrating the SUPRREEGRLdeniRriiog Yaivider B Y it was
Tono- hydr at o v ABBEHePnE0esh Bo to0e Ter s Eaietidizatiohl, I phzypetic
The resul tant adnig&ngFa%%&bge@a§8%P%%ggE%$ygglﬁnﬁk@ghtely Hhbat 4P

-[err]_over_a peri o days, f« _ paration Qf the resul tant
mascui te withsa baﬂbﬁpc,tbb%aﬁﬁﬂhglEugﬁhﬁbfﬁﬁaps%@f%hﬁbb&@&i@ﬁ Wittt DB

nmot her | i quor. The crystalline nmaltose was washed 5 by spraying with a
smal | amount of wabdr abebttanisng a highly-purified maltose with a purity of
09, 0%  After cooling immediately the solution to 55°C,
to the solution was added Pseudomonas amyloderamosa
| (ATCC'21262) isoamylase (EC 3.2.1.68) in an amount of
10 100 units per g étarch, and a soy bean B-amylase
"J£1500" (Nagase & Company, Ltd., Osaka, Japen) in
an smount of 50 units per g starch, and the mixture
was saccharified at this temperature and pH 5.0 for 40
hours, obtaining a saccharified starch solution with a
15 high maltose content: glucose, 0.4%; maltose, 92.5%
maltotriose, 5.0%; and higher oligosaccharides including
| maltotetraose, 2.1%. - |
'L,é. . The saccharified starch solution was purified bj
decolourisation with activated carbon, and deionisation
20 with ion exchangers.:
After concentrating the purified saccharified
'starch.solution to 75%, the concentrate vas transferred
into a crystalliser, énd B-maltose mono4hydrafe was
added thereto as seed crystals in an amount of 1%.
25 The resultant admixtufe was then cooled‘graduaily-from



kg/cm .

- WwWas reno

15 tio
accordin
sol ution
mal tit ol
t he conc
30 - [er
growh o

After conpletion of-the hydrogena- tion, the Raney nickel

n wi-th activated carbon,

ve, and added with Raney nickel catalyst in an amount of 10 %
gDt er, 10 the content was heated to 90 - [err], and hydrogenati-on
was\ €t fected at that tenperature and a hydrogen pressure 2 of 20 -

100

cat al yst
ved, - and the residual aqugps solution was purified by decol ourisa-
and

“dei oni sation with ion exchangers

TR, R P B o T B g O T o 11 o

seParaiQloH idﬁ‘_ﬁﬁé ROsuneiait amdssluoes wiessaisasiesonl | portion of

enfrate was

aced in a soft-glass vessel, and allowed to stand at

Rlyple0 lc et dififdat o into torritalling WdPtdssadndn, resulting in the

f "Crystal s of anhydrous naltitol on the 25 vessel wall.

These

-

cryst al s meftherhidiquer mal tTHe lcrmyestalkididesl mesl tose Afas swashedystals to an 80
s maltitol solution, and the m xture was crystallised under gentle
sti & i'ng byorsgiraydimg - withhe ramall amounts of twabers, tdktainimg- ferred into a
ype centrifugator, and separated 5 therein into crystals and

% aqueou

basket -t
not her |

agbdghlyrpariSiadaimaltose with a purity of :99.0%.
A 50 % aqueous solution of the highly-purified
maltose was placed in an autoclave, and added with

_ Reney nickel catalyst in en amount of 10 %. Thereafter,

10

15

20

the content was heated to 90 - 125°C, and hydrogenation
was effected at that temperature and a hydfpgen pressure
of 30 - 100 kg/ém?. After completion of the hydrogeha—
tion, the Raney nickel catalyst was removed, and*fhe
residual aqueous.solution was purified by decolourisa-
tion with activated Qarbon,.and deionisation with ion
exchéngers according to conventional method, obtaining
a highlybpurified'maltitol solution with a purity of
98.5%. - | |

After concentrating the highly-purified maltitol
solution to 75%.undEr a reduced pressure; a small |

portion of the concentrate wés;placed.in.a softéglass

vessel, and allowed to stand at 30 - 5°C for about

a5 -

six months to effect crystallisation, resulting in
the growth of cryétals of anhydrous maltitol on the
vessel wall.

These crystals of anhydrous maltitol were added as



-

were then washed by spraying with a small anount of water, obtaining a
hi ghly-purified crystal of anhydrous nmaltitol with a purity of 99.8% The
crystals of: anhydrous maltitol have the follow 10 ing physical

properties: nelting point, 146.5 - [err 100 g water dissolves up to i\
crystals of anhydrous nmaltitol at [err]; and no hygroscopicity is ob eﬁ&%ﬂ
under anbi ent conditions. The crystals of anhydrous maltitol can be a -

15 tageously used as seed crystals in the @2duction of further anhydrous
crystals of maltitol or of the said crystalline solid_maltitol bmxture.

EXAMPLE 2 Crystal s S6rdafRy&tads e @ S0 Ko aqueoustgiad tyit@le (FAIMHaT on,
commer i a6 Bacel | uBH 48t PRFaEE. WA SE TSRS ar T, BRI Yo A R
| nmedi ately by 25 CRBAEIgARe TR ES S (e PSS AR SHA ST .
Cmedi ately cool ed PSR A0, i pARREY oy sbRMbEeE "tnd Whareted,
2107 o 87 ele? e b S e ik o Sy
in an anount of 30ydRiel $HA® wasHe® By spraying with a small amount of
-water, obtaining a highly-purified crystal of anhydrous
maltitel with a purity of 99.8%. -
_ The crystals of ahhydrous maltitol have the follow-
10 ing physical properties: mélting point, 146.5 - 1#7.060;
100 g water dissolves up to 165 g crystals of anhydrous
maltitol at'25°q;.and'no hygroscopicity is observed
-under-ambient conditions. o |
The crystals of anhydrOuS'maltitol'can'be”édvén-
'15_ fageous;y used as seed crystals in the productiaﬁ‘bf
further anhydrous crystals of maltitol or of'fhe said
crystalline solid maltitol mixture. |
. - EXAMPLE 2
' Crystals of anhydrous maltitol
20  To a starch suspension;'consisting of one part of |
| potato starqh and ten parts of ﬁater;.waé-added a
_commercial Baccilus liquefying a~amylase, and the mixture
‘was then heated to 90°C to effect gelatinisation. The
enzymatic-1iquefaction was'suspehded immediately by

25 heeting the mixture to 130°C, obtaining a liquefied



The enzymatic saccharification was continued at this tenperature and pH 6.0
“for qﬁa'ours, and the saccharified starch solution was decol ourised with
ifvafed carbon, 10 ‘and subsequently deionised with ion exchangers,

obt & ng a naltose solutlon wi th a sugar conposition of glucose, 0.4%
mal tos€, 92.5% nmltotriose, 4.8% and hi gher oligosaccharides including
mal totetraose, 2.3% in a yleld about 97% agai nst the starting starch 15

material . After adjusting the Coffcentration of the mal tose solution to 50%

E(r)\etggm'cg %&g%@%ﬁﬁ%%ﬁ?ﬁﬁg{ﬁ cf)éfts rfélbn]g‘{lg% |ﬂ0ﬁ2%28‘w

d hyd f 20 - 100
En/ n% rﬁggg?hgghgmmkpg%d%ﬁgpﬁéﬂﬁQ%Pogenat|onQMﬂ%qgﬁg%ey nchglocatalyst :
was reméﬁdEséﬁéﬁBﬁiﬁymﬁﬁd@.@ HATdes 210753 P Pl e dd EBGi vated

carbon and TOIT excnangers accoradrng to conventlonal 25 nethod, obtaining a
sugar al gQlQh Bt Uhe an ot Bf (505 inits Pers @ BHtch 0. d¥id mltitol,
92.2% nalto- - 24 - triitol, 4.6 % ‘and higher sugar al cohols |nclud|ng

mal Bot et aaigbyl beand B%amyﬂ_as_eyl"eﬁl 500 a (Mt gaddosa Gompenyt hesd ag ti ng starch
material. After concentrating the mxture to 80 % the 5 concentrate was .
then trafstia,edapan) dnceysemounternt GO ursirts pext ;ushatralus maltitol in

powder form were added
The enzymatic saccharification was continued at this

temperature and PH 6.0 for 46 hours, and the saccharified

starch solution was decolourised with activated carbon;'
10 eand subsequently deionised with ion exchangers, obtain-
ing a maltose solution with.a.sugar composition of
glucose, 0.4%,_ﬁaltose, 92.5%, maltotriose, 4.8%,
and higher oligosaccharides includfng maltotetraose,
2.7%, in a yield of about 97% against the starting starch
15  material.

After adjusting the céhcentration of the maltose
solution to 50%, to the concentrate was added Raney . _
nickel catalyst in an emount of 10%, and the admixture )
was then heated to 90 - 125°C_under stirring conditions, o

20 and_hydrogenated_at this temperature under a.hydrogen_

' pressure of 20 - 100 kg/cm?. After completion of the"
hydrogehation, the Raney nickel catalyst was removed,
and the hydrogenated product was purified with activated

| 'carbon'and ion exchangers aéccrding to conventional
25 method, obtalning a sugar alcohol mixture with a com-
p051t10n of sorbitol, 0. 8%, maltitol, 92 2%, malto-



~

as seed crystals in an amount of 1% and the concentrate was cool ed -
gradual ly from 500C to 200C over a period of three days under stirri
conditions.:The resultant 10 mascuwite was separated wi.th a basket /f
centrifugator into crystals and nother liquor. The crystals were
spraying with a small anount of water, obtain- ing the crystals of
anhydrous maltitol with a maltitol content of 99.2 %in the yield of about
46% agai nst the 15 startlng starch mateRBf#ak. The nelting point of the-

product was 146.5 - 147. product i s hi pure nqn roscoplc:
thus®it is SU|tabF€l#891usﬁ gs%a @ﬁ@nh@&heﬁagﬂs Elaégohoiﬁ t ener

ir ugs. EQZLSfL'E”Er R TR WAL o Eﬁ"%sy@gi' a"%% aBSRE; fbh%s ag%%n&. on
cded s 0 % o5 “EoRnEbarking BraPRb pRERERSLL0 . S0 Pace” ana The mixture
was heated to 90 Cto eh&gg£ gﬁh@%h@}g@&#gnthghﬁigga%gégbc8b|%ue%ﬁgtlon was

suspended by heating i mediate € mX obtai hi'ng a

liquefied 5 5. Stabﬁéeﬁei»%éoaaw thed PEafbrabedll 3ntdf hebrg%hmaser, cry-

I medi ately t solution to 55 C, to the solution was added eudononas
anyl oderanosa = stals of anhydrous maltitol in powder form were added

as seed cfystals_in an amount of 1%, and the concentrate
'was cooled gradually from 50°C to 20°C over a period
of three days under stirring conditions. The resultant
10 ~mascuite was separated with a basket-type centrifugator
into crystals and mother liquor. The crystals were
washed by spraying with a small amount of water, obtain-
ing the crystals of aﬁhydrous maltitol with a maltitol
content of 99.2 % in the yield of about 46% against the
15  starting starch material.
The melting point of the product was 146.5 -
147.0%.
. The product is highly pure and non-hygroscopic:
| - thué, it is suitable for use as a chemical material
20 and as a sweetener and/or taste-improving agent for
B various.foods, drinks, cosmetics and drugs.
Crystalline solid maltitol.mixture
To a starch suspension,'coﬁsisting-of three parts

25 of corn starch and ten parts of water, was added a



(ATCC 21262) isoanylase (EC 3.2.1.68) in an anount of -100 units, per g
-star and a soy bean [err]-anylase 10 "#1500# (Nagase & Conpany, Ltd.

Csa apan) in an anmount of 30 units per g starch, and the m xture was
kep this tenperature and pH 5.0 for 36 hours to effect enzymatic

sac fication. The saccharified starch solution was purified simlarl y
as in Exanple 2, 15 obtaining a nmaltose solution with a sugar

conposi tion of glucose, 2.6% nualta®e. 85.4 % naltotriose, 7.4% and

hi gher oligosaccharides including maltotetraose, 4.6% Then, the
'hydrOgen@buméndiaﬂusauﬂlluﬁariﬁuﬁfytngwuramylasexuam@dﬂmmt S|n1larly as‘fh

Exanmpl e 2, obtaining a sugar al cocp m xture with a conposition of

sor bi t ol mikteate mas ihestedtor 99°Crtta @ffec| gelaing sahtion; gher sugar
al cohol s including naltotetraitol, 4.6% Thereafter, the m xture was
concent r Shed engys@tic diquefantion mm@mm%tiﬁred into a

crystalliser, - 26 - Cr§5talsﬁ %10 drocl’J_él maltltol n pogd formwere
added as izmedigy t;%"ﬁ%\l p Y 'l’ﬁ:luk two hours
under - gentl e |rr| con I O Th ur wasthen pl aced in plastic
qs:’seels whare %}cﬂ/\é@ Qfs%%ﬂafzo C for 4 days to effect
'soI idificatio The _ vessel s, and
pul veri sed by* ﬁuﬁﬁ%%@%&%ﬁ? %@W@% gg]v\%gfcwas dried to

obtain agy the solution was added Pseudomonas loderamosa

(ATCC 21262) iscamylase (EC 3.2.1.68) in an amount of
100 units per g starch, and a soy bean B-amylase
10  m#1500" (Nagase*& Company, Ltd, Osaka, Japan) in an
amount of 30 units per g sfarch, and the mixtufe'wao
kept'at this temperature and pH 5.0 for 36 hours to |
éffect enzyﬁofic saccharification.'.The'saocharified
starch solution was purified similarly as in Example 2,
15 obtaining a maltose solution with a sugar composition of
glucose, 2.6%, maltose, 85.4 %, maltotriose, 7. 4%,
higher oligosaccharides including maltotetracse, )
4.6 %. '_." : . . S ' i;}
Then, the hydrogenation of the maltose solution was |
- 20 carried out similarly as in Example 2, obtaining a
" sugar alcohol mixture with a oomposition of sorbltol,
3.6%, maltitol, 85.4 %, maltotriltol. 6.8 %, and higher
sugar alcohols including maltotetraitol 4.6%.
Thereafter, the mixture was concentrated to 88 %,

25 and the concentrate was transferred into a crystalliser, |



"crystalline sglid maltitol mxture"” in a yield of 10 90 % agai nst. the
starting starch materjal. The nelting point of the product is 120 - }
The product:is substantlally non- hygroscopi ¢ and readily handl eabl e; jﬁﬂ
it is suitable for. i mproving the tastes of various foods, drinks, cQs
and 15 drugs as well as for sweetening then1 EXAMPLE 4 C)ystalllne olid
mal titol m xture After concentrating a sugar al cohol mxture, obtained
simlarly as i'n Exanple 2, to 80 % the coRbemtrate 20 was then -

transferred into a- crystalllser and 2 % of stalline solid maltitol |
m.xt¥fe" in pomder°FU§F§&&S°§dé§H¥Q§°§§e F}%P dn pRudery £0Fm WeTecool ed

Grystal 1] sation hafoRPBeasacty Sryesals, 13:e8' Fntnd B Poioetil ot ¢
win'ahigh 2ot BPCReRRE winy Saked Bplba, dnil8, Bssdpinetob .

t aneousl y, hot aerﬂE @géghgg wB S%ﬁﬂndﬁfﬁ@@&dinf k8@ ggafg?ﬁeggbygmer

to coIIect the pul Veri product on a nhet convey r place ttom of

the tower, 5 g a”diiowéeuhﬂlﬁﬁehh%op%@Qﬂﬁta%“hogb FRe LOWRKsOLel eFfRRI Od

of 40 n1nutes whil e passing a streamof air at 40 C upwardS through the

netd The resul t angopiad@sbawasnl henTheanptainhed blbekanwepe pemovedr, and
age

from the vessels, and pulverised bj’a crusher equipped -

R with a scraper. The powder was dried to obtain a
\

=  M"erystalline solid maltitol mixture" in a yield of
10 90 % against the starting starch material. -_

The'melting point of the product is 120 - 1z7°e.

The product is substantielly non-hygroscopic and
readily handleable; thus, it is suitable ror improving
the_tastes of various foods, drinks, cosmetics and.

- 15 drugs as well as for-eweetening'tnem.
- EXAMPLE 4
_ | Crystalline solid maltitol mixture
R . After concentrating a sugar alcohcl mixture, obtained

similarly as in Example 2, to 80 %, the concentrate

20 was then transferred into a crystalliser, and 2 % of
“crystalline solid maltitol mixture" in powder form was
added as seed crystals. The mixture was cooled gradually.
from 50°C with gentle stirring, obtaining a mascuite
wherein the crystallisation had proceeded up to 35 %.

25 The mascuite was then spray-dried via a 1 5 nmﬁ nozzle,

equ;pped at the tOp of a spraying tower, w1th a high-



therein for ten hours to effect conplete crystallisation 10 and dryi ng,
obtaining a "crystalline solid maltitol mixture" in a yield of about 92%

t the starting starch material. The product is non-hygroscopi c and

y handl e- able; thus, it is advantageously usable in.various 15

gal materials as well as in sweeteners. EXAMPLE 5 Fondant A starch
uspensi on, consisting of five parts of corn starch and ten parts of water, .
was |iquefied 20 simlarly as in anple 3, obtaining a liquefied starch |
solution with DE of 5. After cooling imediately the solution to [err], {®

- the sol U?keas\e@-a'g%gda%a DSBS @ f M50 MR, Ofgiffuni ts per g starch
and [errT-anylase”in"an amptint of 10 25 'units per g starch, and the :
mxture yanebGBlygl Hot air at #5°C W eEised dowhwairds (frew 36 hours to
effect enzymatic saccharification. The m xture was then purified simlarly,
as .in Exthel ¢od of vheatowerstuckalliectl tHeaapuilvertiged product sugar
~conposition 5 of glucose, 0.9 % nultose, 77.6% naltotriose,, 12.5 %
and hi ghen al ngtssonveyede pliaceld  @tndhentodbstaretofidde ®we®s The sol ution
was then hydrogenated sim.larly as in Exanple 2, obtaining a sugar al cohol
m xt 6r e @hghto fluidise the product out of the tower over a

period of 40 minutes while passing a stream of air
at 40°C upwards through the net. The resultant product

~ was ther transferred into an ageing tower, and aged o v
therein for'ten'hours'to'effect-cdmplete crystall;sation
10 eand drying, obtaining a "crystalline solid maltitol
mixbure” in a yield of about 92% agairst the starting -
starch material. .
The product is non-hygroscopic.and readily handle-
able; thus, it is é@véntagéously:usable in various
15 chemical materials as well as in sweeteners. -
EXAMPLE 5

'.andant |
A starch suspension, consisting of five parts of
corn starch and'ten'parts‘df wéter, was liquefied
20 similarly anin'Ekample 3, obtaining a liquefied starch .
. solution with DE of 5. | - o
| After'cooling_immediately'the solufion.to 55°C§
to the solution.was.added'thé is6amy1asé in an amount of
70 units per g starch and Bfamylaée in an amount of 10
25 units per g starch, and the mixture was kept at this



10 a conposition of sorbitol, 1.4 % mltitol, 77.3 % maltotriitol, 12.3

% .and hi gher sugar al cohols including maltotetraitol, 9.0 % After :
concentration of the mixture to 85 % the concentrate was transferr
a crystalliser, added 15 wth seed crystals in an anount of | % /&
cooled to ambi ent tenperature under vigorous stirring conditions {
crystallisation. Crystals of anhydrous nalti- tol obtained simla
Exanpl e 2 were added to the resultant prod&t=to obtain the fondant

produgt. 20 The product is a white pa with a smooth and nild
sweelness: thus, i?ﬂ@%@&l@@@&éﬁ%%t@?ﬁ %%reﬁéﬁﬂ'%ct.i onery.
EXAMPLE 6 Sweetener 25 . A.m xed sweet enerwas_nprepared by.,m Xxi ng
honmogen- qus|y%&%¥ﬂi£%9<ﬁa°ﬁ9%ﬁ§€%Q4¥i?ﬂnni?P%nﬂ%%FQ%erW u in
powder form obtaé}q‘éq 15 | A | %Eﬁw | (Zﬁ!%f{{ of a
commer ci al a-glycos |€§§§A§§§%§5F%iz§ [ é?%qugér e |n%%g Co.
Ltd., Tokyo, 5 J%‘%%Fh@r | R e (‘éﬂ% 1t o%m
which is about two-fo -k%m;héeq I n smeteﬁig&g?m%hﬁian %gtco sucrose,
but having agal olgf iQuetse, TG/ OnaIlvudd, 7, 6y, WAt Hridsg 0se.  The
sweetener is 10 thus suitabl'e for use in various lowcalorific foods and
drinks for diabeti1es5 ofjesmd izt dldddsaeharides including malto-

' tetraose, 9.0 %. |

-The solution was then hyd_rogenated' simiiarly as -

U | |
- in Example 2, obtaining a sugar alcohol mixture with

10 a composition of sorbitol, 1.4 %, maltitol, 77.3 %,
maltotriitol, 12.3 %, and higher sugar alcohols including
maltotetraitol, 9.0 %. | -

After concentration of the mixture to 85 %, the
concentrate was transfefred_into a crystalliser, added

15 with seed crystals in an amount of 1 %, and then cooled
to ambient temperature under vigorous stirring conditions
to effect crystallisation. Crystalsa  of anhydrous malti-

N tol obtained similarly as in Example 2 were added to |
- the resultant product to obtain the fondant product.

20 ) The product is a white paste with a smooth and
_ﬁild sﬁeetness: thﬁs, it is suitable for use as a’ '
material for confectionery. |

EXAMPLE 6

" N

Sweetener

25 = A mixed sweetener was prepared by mixing homogen-



whose cal ory-intakes are restrictad. Additionally, sinee neither, acid- nor
wat er insoluble glucan formati on by dental caries causative-m croorgani Snms
is gbpServed, 15 it is advantageously usable for sweetening various -
(Nogeni ¢ foods and drinks. EXAMPLE 7 Cube maltitol One part of
$ of anhydrous nmaltitol obtained 20 as in. Exanple 2, and 0.01 part
harin were m xed until a honbgeneous m xture was obtained. After
noi sten- ing the m xture by spray2dg-a small anount of an aqueous naltitol
solution onto it, it was forned into cubes using nolds for conventional :;?
cubi c sugmuslydemeaparbaoﬂa'armgdﬁmas@hiqbrmku:holambcbﬂmeewes wer e
r enoved - 30 - fromthe nplds, to give cubes of anhydrous nmaltitol. The
product i dna pewdes fasmhehtaingd simblarkntas i BxamplefBici ent physica
strength and about two-fold higher smeetenl power in conparison wth that
of sucr os@nss Ovd3 mqg%mgr 21ycosyl cetevigedde |t is an

| deal Iomfcalor fic A | ow carl | C sme en LE 8 Cream wafers A"
creany pr o8 é"ﬁﬁé’p n&? i&@r &3’&‘10 OK¥% ure consisting
of 2, gg Qarts of a crystalllne SO|Id mal titol mxture"” in powder form
obt ai med ). ' '

The mixed sweetener has an excellent sweetness
which is about two-fold higher in sweetening power than
that of sucrose, but having a caldrific valﬁeiabout
_one-twentieth_of_thét of sucrose. The sweetener is

10 _thus suitable for use in various low-calorific foods
and drinks for diabetics, obese persons and those
'whose calory-intakes are restricted. Additionally,
since neither acid- nor water inSOiuble'glucan formation
by dental caries causative-microorganisms is observed,
15 it is advantagecusly usable for sweetening various
low-cariogenic foods and drinks.
| . EXAMPLE 7
Cube maltitol | | ~
_ One part of crystals of anhydrous maltitol obtained
20 as in Example 2, and 0.01 pért of saccharin were mixed
until a homogeneous mixture was obtained. After moisten-
ing the mixture by spraying a small amount of an aqueous
maltitol solution ontO'it,'itawas formed into cubes
using molds for conventional cubic sugar under a rela-

25 tively eléVated'pressure, and the cubes were removed



-

Exanple 3, 1,000 parts of shortening, one part of lecithin, one part of

I eron oil and one part of vanilla oil, according to conventional npthed,
was kept at 15 40 - [err], and sandw ched between wafers to obtai qm
wafers. EXAMPLE' 9 Custard cream Five hundred parts of corn .starch o) i

parts of 20 a "crystalline solid maltitol mxture" in powder f or mobt ai ned
as in Exanple 4, 400 parts of maltose aadi@ parts of NaCl were m xed by
shifting and sieving, and the m xture was "added with 1,400 parts of egg,.

fofTowed by stirrifgm thHaeholdlRs Wo<igive Wabed ¥Uanyddous aEded teith
5,5&6 parts of boiliglng.m'lk whi I'e st?g;lring - 31 - and r?eating at | ow

heat. The heating was Theppeddues) ilsha whiites! Morlhyrdiscvpied candd he
m xture becane transparent. Then, to the cool ed m xture was further added

a smal | anount of meferiad Withosufificient phiyEical atxteagthc Rexdimaboartuct .
- The product is a snooth, glossy and very delicious custard creamw th no
excessi ve sweet nedwo-ERANPhE gherCisweerttandng) power inAcompanisoncaidihst i ng
of 40 parts of cacao base, 10 parts of cacao_butter and_50 parts of
crystals of anhyditha® efl sucarsehes wedlags bedngmpeadilysoluble in

5  cold water. It is an ideal low-calorific and low-

cariogénic sweetener. -
EXAMPLE 8
K;' Cream wafers
| | A creamy product, preﬁared by mechaniéallmixing

10 of a mixture consisting of 2,000 parts of a "crystalline
solid maltitol mixture" in powder form obtained as in
Example 3, 1,000 parts of shortening, one part of
lecithin, one part of lemon oil and one part of vanilla
0il, according to conventional method, was kept at

15 40 - 45°C, and sandwiched between wafers to obtain
cream wafers. - |

o - ' EXAMPLE 9
Custard cream
Five hundred parts of corn starch, 500 parts of

20 a "erystalline solid maltitol mixture" in powder form
-obtai;ied as in Example 4, 400 parts of maltose and
5 parts of NaCl were mixed by shifting and sieving,
and the mixture was added with 1,400'§artS'of eggs
followed by stirring.  Then, the mixture was gradually |

25  added with 5,000 parts of boiling milk while stirring



placed in a refiner to reduce its viscosity. Then, the-m xture was
transfexred into a conche, and kneaded 15 sufficiently therein at 50 C.for
¥ During the kneading step, 0.5 parts of |ecisthin was added-thereto °
and ‘ Thereafter, the mxture was filled at [err] under

y-regul ated conditions into nolds just before 20 its
solidirfication. The mxture was eée@dssed by vibra- tion, and solidified by :
 passing through a 10C cooling tunnel for 20 minutes. The contents of the

- ol ds wer eanticheatingeat dow peeited Thegheatingho@s &toppediuct. The ;_J _
product is a non-hygroscopic chocolate with 25 ' a mld and el egant
flavour, ewben| &he §§mu§t&ﬁ'§hs&eﬂ-§~tlfﬁde@r)ﬂl§1r' rﬁé@‘-&?ﬂj texture, and

-_F‘S'mﬁiafg??fag'eéesoséﬁé{se'a?et el i i ) Rtbictine a8 A
- F—L%ﬁ&ﬁeﬁ%ﬁﬁﬁ%i Hofled as%?n%iéxmuetgro‘«‘ét %@%Mﬁ?#' pand & small
it ups el B e e AR HrBs BhoRG "Y' *and col ouri ng agent . tgné“?he
;nof(lt grl?l \évgspg???g ngbﬁ'gragldﬁ'go%hts%l r’”?t g’r%c atta?h{:?‘ﬁuereon
custard cream with no excessive sweetness.
EDCAMPLE 10 | _ |
Chocolate : : : -,

10 _ A mixture, 'cons_istihg of 40 parts of cacao base,
10 parts of cacao butter ‘and 50 parts of crystals of
anhydrous maltitol obtéined as in Example 2, was
placed in & refiner to reduce its viscosity. Then,
.the'mixture was transferred into a conche, . and kneaded

15  sufficiently therein at 50°C for two days.
" During the kneading step, O. 5 parts of lecithin
was added thereto and dispersed.
Thereafter, the mixture was filled at 30°C under
themally-regtilé.fed conditions ihto molds ';just before |
20  its solidification. The mixture was degassed by vibra-
.;tlon, and solidified by passing through a 10°C cooling
- tunnel for 20 minutes. The contents of the molds were
then removed, and pack_edl to give a chocolate product.'
The pro_d_uct is a non-hygroscopic chocolate with
25 a mild and elegant flavour, excellent colour and satis-

- factory brightness and texture, and melts smoothly



was renoved by, shifting:and sieving to obtain the centres for the chocol ate
coated candy. The centres 15 were coated with an unsolidified chocol ate,
obtalned sim‘larly as in Exanple 10, cooled, solidified, and flnallx,ggcked
to obtain the chocol ate coated candy. EXAVPLE 12 Chemnng gum 20
Twenty-five parts of gum base and 40 parts of a fondant, obtained
Exanple 5, were kneaded at 60 C by a nechanical mxer. To the m
added 30 parts of crystals of anhydrous maP8 tol obtained as in Exanple 2,
1.5\parts of caIC|un1phosphate 25 part of

L- memt hol -[err] - cyéﬂo&@%tﬂpﬁ Elorrp@x1§aaﬁo§-@53§e§-f3w‘°ar19539160ﬁﬁﬁex) and
smal | amounts of c¢ ndlne i hﬁ ture was t hen kneaded, rolled and
cut according to c ﬁVéﬁ? &ﬁ §918&%esbtain a chewi ng gum product. 5

The product is an ideal IOMFcarlogenlggéﬂgﬁggﬁlgun1 EXAMPLE 13 Jui-ce powder
Thirty-eight .parts of Juice-pomder ob 10 spray-drying, was

added with 60 parts of a crystallgﬂscggghg ggh%bhphggﬁégure i n pomder

formobtained as in Exanple 4, 0.6 of Ccrtric ride, 0.1 part of
5. ‘A mixture, consisting of 95 parts of a "crystalllne

solid maltitol mixture" in powder form obtained as in
Example 3, 5 parts of corn syrup and a small amount of

water, was homogenised by stirring to fluid state.

C.

Then, to the mixture was added small amounts of flavour
10 and colduring agent, and"the mixture was poured with |
a depositor in molds in layered starch, and solidified
- partially therein. The flouf starch attached thereon
.was removed by shifting and sieving to obtain the
centres for the chocolate coated candy. . The centres
15 were coated with an.unsolidified chocoiate,'obtained
similarly as in Example 10, cooled, solidified, and
finally packed to obtain the chocolate coated candy.
U R . EXAMPLE 12 |
Chewing gum
20 ' Twenty-five parts of gum base and 40 parts of a
‘fondant, obtained as in Example 5, 'were kneaded at
60°C by a mechanical mixer. To the mixture was added
30 parts of crystals of anhydrous maltitol obtained
as in Example 2, 1.5_parts of calcium phosphate, 0.1
25 part of L-mehtholQB¥cyclodExtrin compiex (a hOSt-guest



malic acid, 0.1 part of ascorbic acid, 0.1 part.of sodumcitrate, 0.6
parts of a flavour powder and 0.5 parts 15 of pullulan, and the mixture _
was kneaded.. Then, the nixture was granulated in a fluidised- bed-
gr anihvrper wherein the m xture was first noistened by spraying thereon a 50
X726 maltitol solution, obtained as in Exanple 3, at a rate of 100 ni

e, 20 and then quidi&gd_into powder over a period of 30
m nutes by charging air at 400C at“a rate of 150 nB per nminute. The product

t hus obt aj LSya ] Ui Lt Rpa an j uhce content of -
about 30 é§ﬁg%%§?é %ﬁéggéﬁfl a#%@ﬁ&%ngfegggﬁgﬂgagﬁﬁ %%g!#%%te as mell”asxgé
bei ng st :t%l(:)ur - peg} 0 t g Wotrﬁ(i&')? consol i dati on.
EXAMPLE %ﬁ nJ%HVgﬁthg%ﬁﬁn%§§ggf %P%?ggu%g? ggﬁsggting of- 30 parts of '
gel atini sgd GonvéRtLoR&NIRELh6dBatbSobtadfl at thewdfigvgeat flour, 4 parts of
gel atinised potato starch,. 12 parts of gel atinised waxy corn starch, 8
parts of pré@myetalline_solid mal titol mxture" in powder form obtained as
in Exanple 3, 5 parts of sodiumglutamate, 8.5 parts of 10 Nad, 7 parts
of Slefatted m The aprodustpistanoideailodowevdripgenicc chemimgand m xed
sufficiently. The mi xture was then further added with 0.5 parts of a nelted’
sorbitan glmphatic acid ester, 9 parts of a nelted hydrogenated"

. EXAMPLE 13

Juice powder )
| | iﬁirty-eight pérts_of juice powder obtained by
10 spray-drying, was added with 60 parts of a "crystalline
solid maltitol mixture" in powder form obtained as in
Example 4, 0.65 parts of citric anhydride, 0.1 part of
malic acid, 0.1 part of ascorbic acid, 0.1 part of sodium
citrate, 0.6 parts of a flavour powder and 0.5 parts
15  of pullulen, and the mixture was kneaded.
| Then, the mixture was granulated in a fluidised-
bed granuliser wherein the mixture was first moistened
by spraying thereon a 50 % aqueous maltitol solution, o
obtained as in Exemple 3, at a rate of 100 ml per mimute,
20 and_then_fluidised into powder over a period of 30
. minutes by charging air at 40°C at a rate of 150 m
 per minute. _ _ .
The product thus obtained is a powdered Juice with
a powder orange juice content of about 30 %, and is free

25' . from unpleasant odour and taste as well as being stable



vegetabl e oil and 10 parts of |actose, and the m xture 15 was m xed
further. The m xture was granul ated as described in Exanple 13 in a
fI'ui di sed- bed granuliser wherein the mxture was sprayed with a sng
amount of water, fluidised, and dried with hot - air at [err]. Therfe
the product 20 was shifted and sieved to obtain a soup powder.
of hot water to the product readily dissolv and di sperses the product to
give instantly a soup with an excellent fTra¥dur. EXAMPLE 15 25

Extract of "U RO - 35 - Anxture, consisting,.of 90 parts.of_ rice

fl 0@, 20 parts of°YRF %rWﬂﬁ%. %%r?go%?g% W%F]S’lg‘t‘ I‘F&?I%oi?ﬁ?"ﬁ{%rtitol
m xture" in powder form obtained as ;gﬁéﬁggﬁgig4, and 4 parts of pullul an,
was kneaded to 5 honpbgeneity to obt of "URO' - a type of

Japanese-style rice paste confqﬁﬁhﬂgg%g gv€ &ﬂ;ﬁéﬁ&eg of the extract and 1
ed Wi ol er

g green tea powder ("MACCHA") were a , and the m xture was

kneaded sufficiently. A roShis i Seing g2 US6 pér¥8SoP! {11 Sed

vessel , and_steanbd thereln or 60 n1nute§n$; Qg?ain a " MA U RO'. The

product is exgell efdrn p@hdeS, %|paets GPlgFlatNeiSe@P/éatsEIouBp. 4t he

retrogradation of the anyl aceous conponents is sufficiently suppressed, and
parts of gelatinised potato starch, 12 parts of

>

gelatinised waxy corn starch, 8 parts of a Ycrystalline
- solid maltitol mixture" in powder form obtained as in
= | . Example 3, 5 parts of sodium glutamate, 8.5 parts of
10 NaCl, 7 parts of defatted milk and 0.5 parfs of onion
powder, was crushed and mixed sufficiently. The migture
was then further added with 0.5 parts of a melted sorbitan
aliphatic acid esfer, 9 parts.of a melted hydrogenated
vegetable oil and 10 parts of lactose, and the mixture
15 was mixed further, o
The mixture was granulated as described in Example"
13 in a fluidised-bed granuliser wherein the mixture
U ) was sprayed with a small amount of water, fluidiéed, |
 and dried with hot air at 70°C.  Thereafter, the product
20 was shifted and sieved to obtain a soup powdér.
|  An addition.of hot water to the product readily
dissolves and dispersés thé product to'give-instantly
a soup with an excellent ‘flavour. '
| - EXAMPLE 15
25 ~ Extract of "UIRO"



15 therefore the product is stable over the long period of storage. EXAVPLE

16 Pickle additive for "BETTARA- ZUKE' Four parts of a "crystalline solid
mal tiA m xture" 20 in powder form obtained as in Exanple 3, 0.05 parts af °
swee ract fromLicorice, 0.008 parts of malic acid, 0.07 parts of

sodi | utamate, 0.03 parts of potassium-sorbate and 0.2 parts of pullulan
were m xed and kneaded to honogeneity to give a pickle additive 25 for

t' BETTARA- ZUKE" - a type of Japan8Se=-style pickle - 36 - Using
conventional methods, 30 kg of Japanese radish.("DAl KON', Raphanus sativus),
was partially blmjdrbl;lrar,thonlau‘bingdofheﬁ parﬂ:Bepfprd.bbed’lmh sucr ose. T’ﬁ'i!
final pickling was carried out in a.5 seasoning solution, prepared with 4
kg of theZQaP%r§$cheC@E@|St@EChbo189tHEﬁtSBEfTARACZMQE Line product is
noder at'el y sweet, and excellent |n col oyr,” brightness, flavour and biting

properti °1¥@§@31 }Eo}, 8 in, prWdeTeforme obEARINEE: ASd of 10 storage
BTty paria BYRERLf F. oo éﬁ%g'ag.xc?saﬁiai%ﬁ@%? BRagB Ve T ne aol) St
it gol ﬁBﬁéé%ﬁéif? 98“9€£ain Extract of "UIRO" - a type of
Japanese-style rice paste confectlonery.
'Two hundred g of the extract amd 1 g green tea
powder ("MACCHA") were added with.water5'and the mixture =
was kneaded suffici_ently_. Then, the resﬁlta_nt mixture |
10 was placed-iﬁ a vessel, and steamed therein for 60
minutes to obtain a "MACCHA UIRO". B
" The product is excellent in gloss, flavour and
biting properties. Also, the retrogradation of thé'
amylaceous components-is sufficiently suppressed, and
15 thérefore the product is stable over the long period
of storage. | | |
. EXAMPLE 16

Pickle additive for "BETTARA-ZUKE" N

Four parts of a "crystalliﬁe’solid'maltitol mixture®
20 in powder form obtained as in Exemple 3, 0.05 parts
of sweet extract from Licorice, 0.008 parts of malic
acid, 0.07 parts of éodium glutamate, 0.03 parts of
potassium sorbate and 0.2 parts of pullulen were mixed
and kneaded to homogeneity to give a pickle additive
25 for "BETTARA-ZUKE" - a type of Japanese-style pickle.



-

forn1obtained.as in Exanple 3, and 4 parts of corn starch powder were ni xed
and kneaded. Then, the nmixture was tabletted into tablets 5.25 nmmthi \)

wel ghing 680 ng, using a conventional tabletting nachine. 20 Th /
product is very noisture-resistant, and its physical strength is ext af y
high as well as being readily soluble in water. ECAMPLE 18 Pol yet her
derivative of maltitol 25 Thr ee partﬁgff'cpystals of anhydrous
naltitol - 37 - obtained as in Exanpl®e Tand 0.2 parts of pyridine were

ced together inar Qtlon oLess e_m add th 3 parts of
Wnl ‘nil sulfo;ﬂhde g’a “&E%‘@%&?%ﬁaﬁ’hﬁ’s ?éa}‘“ eﬁ

il e keeping the I
suspended when abé{??q%&\/g E[A of? &Mﬁms co sune?ﬂ%h
sol vents and resi aga! ] and a
reduced pressure %#%T8eabout 18 Zogﬁgig under nltrogﬁh atnDqu%{e The
resi due was cool edyiceoaqut TH @inadded cinagiuahlas Wekh-10Wuth 1w s of

conc. hydrochloric acid with stirring, and further added with 5 parts of
benzene to fomgm sgelasoningh seditiohgn prepared Mith Ut ke iod the wadd. All

15 benzene, water and hydrochloric acid were renoved fromthe filtrate by
distillation to olpiskieanddidive] rtar tbtain "BETTARA-ZUKE".
- The product is moderatély sweet,.and excelient
in colour, brightness, flavour and biting properties.
= . Also, the product is stable over the long'peridd of
10 storage due to its low susceptibility to excessive .
fermentation. o
- EXAMPLE 17
- Tablet S |
Fifty parts of acetyl-salicylic acid, 14 parts

15 of a "crystalline solid maltitol mixture" in powder
form obtained as in Example 3, and 4 parts of corn
starch powder were mixed and kneaded. Then, the mixture

o . was tabletted into tablets 5.25 mm thick weighing |
680 mg, using a conventional tabletting machine. .

20 The product is very moisture-resistant, and its
physical strength is extremely high as well as being
readily soluble in water.

- EXAMPLE 18 o
Polyether derivative of maltitol -

25 Three parts of crystals of anhydrous maltitol




of viscous oily polyether derivative of naltitol. The derivative exhibits
an excellent surface-active action. It is suitable for various uses, such
¥~an enul sifier, thickener- or noisture~retaining agent, as well- as a
2t acti ve agent for general use. In addition to the above descri bed

t can be.used as a material in polyurethane production using
| soCyanat e conpounds. 25 EXAMPLE 19 -38- Fatty acid
ester derivative of maltitol Tmo55arts of a crystalline solid maltitol
m xture" -in pomder forntobtalned as in Exanp 3, was 5 di ssolved in 7 ?(

parts onﬁtﬁinﬂﬂ iﬁuﬁ%ﬁmplqoztH@méd?ug|Bﬁrﬁﬁs°ﬁdﬂﬁﬂl@iﬁeparts of neth

i) cct eareit e XARRRET i 16 PR Cr PR GFES4e L (TBSsure of about 100 -
com ot S, PR AT Wl A0 88 it tﬁﬁt’%{i fracion in
concentrd @% W vl concen#ﬁh%gétgvae‘gﬂ%aé#gf 1570 th benzerie

and tr r n three parts
' AR eat ng, and tEe ext ofTE L 398

of acetone |I ct mas a owed to stand under
The reaction was suspended when about five parts of

propylene oxide was consumed.

The solvents and residual reagent'were removed - <
by distillation at 120°C and a reduced pressure of ~
10 about 10 ~ 20 mmHg - under nitrogen atmosphere. The -

resddue was cooled to about 60°C, added gradually.with
about 5 parts of conc. hydrochloric acid with stirring,
and further added with 5 parts of benzene to form salts
which were ‘then removed by filtration in vacuo. All
15 benzene- water and hydrochloric acid were removed from
the filtrate by distillation to obtain an about 8 parts
. of viscous oily polyether derivative of maltitol.
The derivative exhibits_an excellent surface-active o/
action. It is suitable for various uses, such as
20 an emulsifier, thickener or moisture—retaining'agent;.
as well as a'surface-active agent for=genera1 use.

In addition to thé above described uses, it cmn

be used as a material in polyurethane production using

1socyanate compounds.

25 ' - ' EXAMPLE 19



ice-cold conditions to yield a precipitate which was then treated with
acetone, and dried to obtain 0.6 20 parts of maltitol nono-palmtate. -
derivative-.exhi bi.ts a satisfactory surface- active action. It is sui aggl
for use as an enulsifier for foods as well as an ingredient for detekgenfs.
- 39 - CLAIMs: 1. © Anhydrous maltitol in crystalline form 2. Anhydrous
maltitol according to aim1l1, and having-a nelting point of 146.5 to
[err]. 3. ~Anhydrous naltitol in crystarl5§e'forn1substantialIy as

hegggnbefore described in EXaangE%ﬁ&gﬁég 4:§§€§ E&ﬁg&ﬁéﬁ%%e hydr ogenat ed

stareh hydrol ysate solid mixture’ irtol in
crystalline form 5. A sol'id m xture according to C aim4, having a

maltitol content whi ch ioabelash O3 naiytu13ked doaNS malitito SOl i€

mal titol m xture according aim4, substantially as hereinbefore

described in Exanppgx3ufk"4in’ powdbrPFoeas Hbitainldoaiec R0 ERakyleo s was
maltitol in crystalline formor a solid maltitol m xture according to Caim

4, which proceSs caiesol®ed (h) 7 pasitsgof Gizethidbrovmegiideqf Teedhe

crystals to a 65-95 wwonaltitol solution having a maltitol content of at

| east 65% by wei ghsplutdoa wag addedsOh&siparts of methyl palmitate and
0.04 parts of potassium carbonate, and the mixture was

subjected to ester-exchange reaction overnight at a

~ )

pressure of about 100 - 200 mmHg and a temperature of
10 about 80 - 100°C with stirring.

V|

After completion of the réaction; the solvent was
removed by distillation ;g_zgggg, and the residue was
washed twice with three parts of acetone. After con~
centration of the residue, the concentrate was washed

15 with benzene and petroleum ether.,” The viscous oily
prodﬁct was immersed in three parts of acetone while
'_ heating, and the extract was allowed to stand undef
iceécdld conditions to yield a precipitate which was
~ then treated with acetone, and dried to obtain 0.6
20 parts of maltitol mono-palmitate.

The derivative exhibits a satisfactory surface-

active action. It is suifable for use as an.emuléifier

for foods as well as an ingredient for detergents.



| _content of at |east 65% by wei ghf

(2) allowing the resultant m at a tenperature in the range
_ of Q5 C for a period suffl ﬂm‘c“ uﬂﬂa’-ﬂt substantial_ crystallisation
mal titol constituent; harvesting the crystals of
us maltitol fromthe resultant mascuite, or (1') adding 0.1-20.0% by
of seed crystals to a 65-95 W mal titaol solution having a maltitol
3 a dry solids basis; (2') allowing the

fresultaggéiyéture to stand at a tenperature in the range of 0-95 C for a
i

4

peri od ent to effect a substantial crystallization of the naltitol,
constitggnt Qﬁﬂgdfgug Béi@%tbﬂgihh% hh3kle TRyl te into a crystalline
solid. 8. A prdcess according to daim?v, mhereln crystals of anhydrous

~maltitol, or a solid mxture accordlng to Claim4, are or is used as the

seed cr2§t al Anh@droud padtetslaceeodditg toCCAainy 1qr addi m 8, wherein the
mascuite is prepared into a crystalline solid b% bl ock- pul veri sati on,

~flui di shaving grmelitahgopodntspfay4édity iboy 14MOE rocess according to any
one of Clains 7 to.9, wherein the naltitol solution i.s one which has been

obtai ned by a process conpr|3|ngnasubject|ng a . liquefied starch solution
havi ng 3.| owAplydgousengdziweli dnasrysialline -form substantially

as hereinbefore_described-in Example 1 or 2.

4, A Crystalline hydrogenated'starch hydrolysate solid

&

.mixture containing anhydrous maltitol in crystalline

form.

5. A solid mixture according to Claim &, hav1ng a
malt1tol content which is at least 65% on dry solid basis.

6. A solid maltitol mixture according to"Claim L,
substantially as hereinbefore described in Example 3

or 4,

7. A process for producing anhydrous maltitol in

crystalline form or a solid maltitol mixture according tc_ g

' Claim 4, which process comprises: |
(1) . adding 0.1-20.0% by weight of seed crystals te
a 65595'w/w% maltitol solution ha#ing a maltitol content
of at least 65% by weight, on a dry solids basis;
(2) allewing the resultant mixture to stand at a
| temperature in the range of 0-95°%C for.a period sufficient
to effect a substantial crystallisation of the maltitol

constltuent- and




-
O —

of- [err]-anyl ase, and either isoanylase or pullulanase to obtain a
sdccharified starch sol ution having a”mm]umﬂ"lfmlﬁ tent; and. .
hydr ogenati-ng the saccharified starch presence a ey . °
ni ckel catal yst. * CL M S =** 91% f1 SA process accgigéégzgo
Claim?7 substantially as described in any one of the foregoing =S 1
to 4. 12. A process for the production of god or drink, which process
conprises including in the food or drink anhydrous maltitol as clained in
c ﬁn 1, 2 or 3 or a(3)! i Hapwesiting thet sryszalsl aifmedhydrous mad;titodr 6.
13. process according to Claim12, wherein said food or drink is a

sweet ener. 14. firpmothesresudtdntgmascCifen o2 or 13, wherein said food or
drink is in powder form 15. A process according to Caim12 or 13, wherein’
said food or drink i§1t» 8ddingfOs ir2@e0%Abyr wedghtaofostedgerystaisnte?,

wherein said food r-gr%?k Is a sweetened, lowcalorific food or drink. 17.
A process accor%iﬁé‘? Whmadtinpdr ephutirn heving: agpakkitel consentned,

| ow-cari ogeni ¢ fgod drinkeo,18. A_process according.to O aim12
“substantially agfh%Fgiﬂﬁ@%oé?%dﬁgchggﬁ%iﬂnaﬁy EXe58£lé§aﬁ%Fé§’5 to 16..
19.. A food or drink yphgReyegt a e | g ' y jone of
Gaims 12 to 18, 20. UA pr esol Rl thR. MY Bt RIxtR S RorBtal B &0 ©
' temperature in the range of 0-95°C for a period sufficient
" to effect a substantial crystallization of the maltitol

-

U constituent; and

(3') preparing the resultant mascuite into a

crystalline solid. |
8. A process according to Claim 7, wherein crystals of
anhydrous maltitol, or a solid mixture according to
Claim 4, are or is used as the seed crystals.
9. A process according to Claim 7 or Claim 8, wherein
the mascuite is prepared imto a crystalline solid by

. _ blbck-pulverisation; fluidised-bed granulation or spray-

drying.

10;.'Alprocess according'to any one of Claims 7 to'9;
wherein the maltitol solution is one which has been
obtained by a process comprising: subjecting a liquefied
starch solution having a low DE to the enzymatic actions
of P-amylase, and either isocamylase or pullulanase to
obtain a saccharified starch solution having a high
maltose content; and hydrogenating the saccharified

starch solution in the presence of Raney nickel catalyst.



E )

conprising formng into a desired shape a conposition . * C L M S *.
'L - 42 - including crystals ofrl thll IH E: as claimed in Cdaim1l1, 2 #
. a solid maltitol m xtu .

2

or 3, aim4, 57or 6. 21.-A

pr o¢ according to daim 20, wherein said shaped body is fornmed froma

powd 2. A process according to (]jﬂdq 20, wherein said shaped body is

forhked-from granul es. 23. A process. according to C aim 22, wherein said

shaped body i s as %‘ééé‘%c&ﬁ@iﬁf + R 1A PR raduction of a
- derivative of anhfiydrous naltito tICh corrpr?ses ijﬁ-%%éthfelﬁg Eic)érjy_stal s of N

anhydr ous qEBLYiIbaY % A} BB I0F Pl Boke g0l TxdipBe$O] igh Ml titol -

m xture as claimed in daim4, 5 or -6 to a chem cal “reacti on under
- anhydrous conditions. 25. A process according to Caim 24, wherein the

mal titol d@ri val precessafort ftle Proficiior?®@f Adud s deiadoy ding to daim
24 substantially as. hereinbefore described in Exanple 18 or 19. _ -
- which process comprises includ_ing in the food or drink
anhydrous maltitol as claimed in Claim 1, 2 or 3 or

a solid maltitol mixture as claimed in Claim 4, 5 or 6.
13, A process according to Claim 12, wherein said food
~or drink is a sweetener. o : - | g

14, A pf'ocess"accordihg to Cla_iin 12 or 13, wherein said
food or drink is in powder férm. |

15. A process accordi;ig to Claim 12 or 13, wherein said

food or drink is in solid form.

16, A process according to Claim 12, wherein said food

or drink is a swe_eten’ed, low-calorific food or drink.
17. A process according to Claim 12, wherein said

food or drink is a sweetened, low-cariogenic food or drink. —

18, A process according to Claim 12 substantially as
hereinbefore described in any one of Examples 5 to 16, .

19} A food or drink whenever prepared by a process as

~ claimed in any one of Claims 12 to 18.

20. A process for the production of a shaped body, |
comprising forming into a desired shape a cdmposifbion
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- 42 -
including crystals of anhydrous maltitol as claimed
iﬁ Claim 1, 2 or 3 or a solid maltitol_mixture_aé

claimed in Claim 4, 5 or 6.

21. A process according to Claim 20, wherein said

shaped body is formed from a powder.

22, A process according to Claim 20, wherein said

shaped body is formed from granules.

23} A process according to Claim 22, wherein said
shaped body is shaped into tablets. |

24, A process for the production of a derivative

of anhydrous maltitol which comprises subjecting
crystals of anhydrous maltitol as claimed in Claim 1, 2

or 3, or a s6lid maltitél mixture as claimed in Claim
4, 5 or 6 to a chemical reaction under anhydrous

conditions.

25, A process according to- Claim 24, wherein the

maltitol derivative is an ether or ester.

26. A process according to Claim 24-substantially'as
hereinbefore described in Example 18 or 19, |




