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ABSTRACT OF THE DISCLOSURE 
Sugar substitute prepared by hydrogenating a sac 

charified starch having a dextrose equivalent of 15-7.5% 
and containing dextrines until substantially no dextrose 
and maltose remain. 

minima 

As a substitute for sugar other sugar-like and sweetly 
tasting products are used to a great extent, great im 
portance in most cases being placed thereon that the 
sugar-like products are not fermentable and do not yield 
acid decomposition products, e.g. lactic acid, by the 
action of microorganisms. Such acid products are re 
garded to primarily cause caries in teeth in cases of high 
consumption of Sugar-containing products, such as 
candies, confectionary and other sweet products. 
The so-called sugar alcohols, especially sorbitol, belong 

to the most commonly used sugar-like products, which 
are manufactured industrially. As a starting material it 
is possible to use such polysaccharides, especially starch, 
which on saccharification mainly give dextrose. The dex 
trose is then hydrogenated in the presence of a suitable 
catalyst. The saccharification of the polysaccharide used 
as a starting material, e.g. starch, is made either by acid 
hydrolysis or enzymatically. Previously it was regarded 
as suitable to perform the saccharification as far as pos 
sible and the known processes were carried out so that 
the dextrose content of the material subjected to sac 
charification had a dextrose equivalent value of about 
90%. In many cases such dextroses were directly hy 
drogenated to sorbitol after purification in a manner 
known per se. The 10% of carbohydrates remaining in 
the dextrose solution consisted principally of so-called 
water-soluble dextrines. These water-soluble dextrines 
were regarded as undesirable and detrimental to the 
quality of the sorbitol obtained and for this reason 
the dextrose solution obtained by saccharification was 
usually treated by evaporation and recrystallization for 
the removal of the water-soluble dextrines. 
When hydrogenating a dextrose solution obtained in 

the known manner, which at most contained 10% of 
other carbohydrates other than dextrose, a sorbitol syrup 
was obtained which was strongly hygroscopic. This prop 
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erty of the sorbitol syrup can be utilized in many cases 
for the prevention of drying. An addition of 10% of 
sorbitol is usually satisfactory for considerably delaying 
the moisture losses and the drying-out. 
By the addition of alcohol or by freezing the sorbitol 

can be recovered from the sorbitol syrup in the form of 
a white finely crystalline powder which after drying can 
be compressed to solid products. 
When the sorbitol syrup is evaporated to dryness a 

candy-like semi-solid mass is obtained which, however, 
during storage rapidly takes up moisture from the air 
and reverts to the liquid form. This can only be pre 
vented by the addition of large amounts of foreign, dry 
ing substances, 
As has been mentioned above, it has already been 

tried to use sorbitol in the manufacture of candies, con 
fectionary and other sweet products on account of its 
similarity to sugar, particularly because of its sweet taste 
and its failure to ferment which prevents the formation 
of acid caries-causing products. The hygroscopic property 
of sorbitol is, however, a great drawback. A further 
disadvantage of sorbitol is its actual but relatively weak 
laxative action. 
The product obtained according to the present in 

vention by the saccharification of polysaccharides giving 
dextrose and maltose has considerable advantages above 
the mentioned products containing about 90% sorbitol, 
particularly in that it is at the most weakly hygroscopic. 
Furthermore, the new product shows no or only a very 
weak laxative effect. The solution obtained by hydro 
genation does not crystallize even on extensive cooling 
and can be evaporated to a solid and moldable mass, 
which retains its structure for an unlimited period of 
time even in very damp atmospheres. The new product 
also has the advantage of sorbitol with a view to its 
sugar-like character and the absence of fermentability 
induced by the commonly present fermentation micro 
organisms. As compared to sorbitol it has also the great 
advantage of being at the most weakly hygroscopic. 

Contrary to the processes according to the prior art 
the polysaccharide starting material, particularly starch, 
is not, according to the invention, subjected to sacchari 
fication as far as possible but only to a dextrose equivalent 
value of 15-75%. The remaining part of the polysac 
charide, which is not converted into dextrose and maltose, 
also in the case of the invention consists of water-soluble 
dextrines and by establishing a certain dextrose and mal 
tose content between a dextrose equivalent value of 15 
and 75%, the properties of the product obtained on hy 
drogenation, especially the remaining hygroscopicity and 
the laxative effect, can be varied to a large extent, The 
use of sorbitol prepared according to the known processes 
very often necessitates the use of fillers, especially fillers 
of a gum arabic nature, but this is not necessary with the 
use of the product according to the invention. 
The hydrogenation of the polysaccharide which has 

been subjected to saccharification to a dextrose equivalent 
value of 15-75% can be made after or, if so desired, 
also simultaneously with the saccharification of the 
polysaccharide used as the starting material. As has al 
ready been stated above the usable starting materials in 
clude preferably starch but cellulose can also be used, 
since cellulose gives dextrose on saccharification. 
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When starch is used as the starting material it is pos 
sible to use the most different types of starch, for instance 
maize or potato starch. The saccharification of starch is 
carried out in a manner known per se by acid hydrolysis 
or enzymatically. As has been stated above, the degree 
of Saccharification is varied according to the desired prop 
erties of the end product to a dextrose equivalent value 
between 15 and 75%. If a product is desired which is 
substantially non-hygroscopic the Saccharification is per 
formed only to a dextrose equivalent valué of about 20%. 
When manufacturing non-aqueous bon-bons, satisfactory 
results and non-hygroscopic products are obtained which 
can be stored indefinitely, when the saccharification is 
made to a dextrose equivalent value of 20-60%. In the 
case of fruit pastes which must possess a certain flexibility, 
the saccharification is preferably continued to a higher 
degree corresponding to a dextrose equivalent value of 
more than 60%. 
The saccharification product obtained from the poly 

saccharide raw material used according to the invention, 
and particularly from starch having a dextrose equiva 
lent value of 15-7.5% is then in the manner known hy 
drogenated catalytically to form Sorbitol from dextrose 
and maltose. The hygroscopic properties of the Sorbitol 
are, however, blocked by the dextrines present in the 
product obtained, but, as has been stated above, the 
product obtained has the same sugarlike properties as 
sorbitol or the sugarlike properties are even greater since, 
as is known, saccharose does not show any mentionbale 
hygroscopic properties. 

In many case it is not possible to continue the hydro 
genation so that the hydrogenation product is completely 
free from dextrose and maltose; on the contrary the hy 
drogenation product has a small residual amount of sugar 
content of up to 1%. For many purposes this Small 
sugar content is not disturbing; when it is desired to ob 
tain a product which does not contain any fermentable 
sugar this small sugar content can, however, be disturb 
ing. The sugar can be removed either by fermentation 
with the use of those yeast cultures which in the fer 
mentation give alcohol, lactic acid, acetic acid or other 
products. It is also possible to remove the remaining 
sugar content with the use of bacteria species present in 
the human mouth. Another possibility is to prevent the 
fermentability of the sugar by blocking additives, such 
as urea. It is already known to prevent the fermentation 
in the mouth of sugar containing products by the addi 
tion of urea to the dry solids. In this case the urea addi 
tion is usually 5-10% but according to the process of 
the invention it is only necessary to add very much 
smaller amounts of urea, i.e. 0.1-0.5%, in order to pre 
went the fermentability of the remaining Sugar. 
The invention is further illustrated by the following 

examples. 
EXAMPLE 1. 

A suspension of potato starch having a dry Solids con 
tent of 45% (2000 kgs. of potato flour containing 1800 
kgs. of dry starch, and 2000 liters of water) was admixed 
with 15 liters of 37% technical hydrochloric acid, the pH 
of the solution obtained being 1.8. The saccharification 
was continued for 35 minutes at a temperature of 140 
C. and at a steam pressure of 3.5 atm. A dextrose equiva 
lent value of about 40% was obtained. The reaction mix 
ture was then neutralized with 50 liters of a 15% sodium 
carbonate solution, resulting in a pH of 6.0. The Soll 
tion was decolorized with active charcoal and transferred 
to a hydrogenation equipment, where 1%, calculated on 
the dry starch, of a Raney nickel catalyst was added, i.e. 
18 kgs, of the catalyst. The hydrogenation was carried 
out at a hydrogen pressure of about 75 atm. and at a 
temperature of 150° C. The hydrogen consumption 
amounted to 100 m.3 (as measured under normal con 
ditions of pressure and temperature). The hydrogenation 
was continued until almost all of the Sugar had been re 
duced. The catalyst was then removed by centrifugation 
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and the Solution was passed through both a cationic ex 
changer and an anionic exchanger for removal of metal 
ions and acid ions. If desired 0.5% of urea was added, 
calculated on the dry starch, i.e. 9 kgs. 

EXAMPLE 2 

Instead of an acid Saccharification, as in the previous 
example, it is also possible to Saccharify with the use of 
Suitable enzymes. The 45% starch suspension of Ex 
ample 1 was admixed with 5 kgs. enzyme (“Biolas C 48,' 
manufactured by Farb werke Hoechst AG). If neces 
sary the pH was adjusted to 6.5 at the addition of the 
enzyme and during the enzymatic degradation. The sus 
pension was heated for 20 minutes at 85 C., a dextrose 
equivalent value of about 30% being obtained. The en 
Zyne Was then deactivated by heating the mixture to 
100 C. for 15 minutes. The purification of the solution 
obtained and the hydrogenation was then carried out as 
described in Example 1. During the hydrogenation 72 m.3 
of hydrogen were consumed (as calculated under normal 
conditions of temperature and pressure). 

I claim: 
1. A process for the preparation of a sweet tasting non 

fermentable and substantially non-hygroscopic sugar sub 
Stitute from polysaccharides, which consists essentially of 
Subjecting starch to saccharification to form a product 
having a dextrose equivalent value of 15-7.5% and con 
taining water-soluble dextrines, catalytically hydrogenat 
ing the Saccharification mixture until substantially no dex 
trose and maltose remain and recovering the substantially 
non-fermentable, non-hygroscopic water-soluble dextrine 
containing sorbitol product thereby produced. 

2. A process according to claim 1 wherein said sac 
charification and hydrogenating are carried out simul 
taneously. 

3. A process according to claim 1 wherein said hydro 
genation is carried out after said saccharification has 
been completed. 

4. A process according to claim 1 wherein the reaction 
mixture following said hydrogenation is treated for re 
moval of hydrogenation catalyst and any metal and/or 
acid ions present therein. 

5. A process according to claim 1 which comprises 
carrying out Said Saccharification to form a product hav 
ing a dextrose equivalent value of not more than 20%. 

6. A process according to claim 1 which comprises 
carrying out said saccharification to form a product hav 
ing a dextrose equivalent value of from 20 to 60%. 

7. A process according to claim 1 which comprises 
carrying out said saccharification to form a product hav 
ing a dextrose equivalent value of about 60%. 

8. A process according to claim 1 wherein said sacchari 
fication is carried out as an acid hydrolysis. 

9. A process according to claim 1 wherein said sac 
charification is carried out enzymatically. 

10. A process according to claim 1 wherein Raney 
nickel is employed as catalyst in said hydrogenation. 

11. A process according to claim 1 wherein any sugar 
remaining in the hydrogenation reaction product is re 
moved by subjecting said reaction product to fermenta 
tion, 

12. A process according to claim 11 wherein said fer 
mentation is conducted using yeast cultures whereby said 
Sugar is converted to lactic acid. 

13, A process according to claim 11 wherein said fer 
mentation is conducted using bacteria normally present in 
the human mouth, 

14. A process according to claim 1 wherein any sugar 
remaining in the hydrogenation reaction product is ren 
dered non-fermentable by the addition of urea thereto. 

15. A process according to claim 14 wherein said urea 
is added in an amount of 0.1-0.5% referred to the dry 
starch. 

16. A process according to claim 1 wherein the sacchari 
fication reaction product is decolorized by contacting the 
same with active charcoal. 
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17. A process according to claim 1 wherein the reac- 2,518,235 8/1950 Hartstra et al. ------ 260-63.5 
tion mixture following said hydrogenation is treated for 2,822,303 2/1958 Campbell ------------ 195-11 
removal of hydrogenation catalyst and any metal and/or 2,859, 113 1 1/1958 Goodfriend --------- 99-141 
acid ions present therein, and is thereafter evaporated to 2,965,520 12/1960 Snyder et al. --------- 195-31 
dryness. 2,968,680 1/1961 Kasehagen ---------- 260-63.5 

18. The product produced by the process of claim 5 
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