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Specification 

 

AN AMINO ACID CONTAINING GLYCOSYLATION COMPOSITION 

DERIVED FROM RICE, AND A METHOD OF PRODUCING THE 

SAME  

 

Technical Field 

[0001] 

The present invention relates to a composition containing a starch 

sugar and an amino acid made by using rice as a raw material and a 

method of producing the same.  

 

Background Art 

[0002]  

In general, a method of using an acid, a method of using enzymes such 

as α – amylase, β – amylase and glucoamylase are made available as a 

method of producing the starch sugar such as dextrin, maltose, glucose. 

[0003] 

However, these methods have been problems that a manufacturing 

facility become a very large scale, and thereby occurring a problem of 

an installation location, and requiring a large amount of water, steam 

and electricity, and a manufacturing cost become very high.  Further, 

these starch sugar were made by using a starch of a raw material 

wherein the protein was preliminarily removed, and were produced 

under the conditions that it does not contain an amino acid which has 

significance and includes highly nutritious components. 

[0004] 

On the other hand, except for these methods of production, for example, 

“a method of producing rice glycosylation liquid” of March 11, 2005, is 

known wherein the method can accelerate a hydrolysis under high 

pressure (Patent Literature 1).   
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Prior art literature 

Patent literatures 

[0006] 

Patent literature 1: JP-A-2003-250485 

 

Disclosure of the Invention 

Problems to be resolved by the invention 

[0007]   

However, the method of glycosylation using the method has problems 

that a large amount of water must be still used, and it is not suited for 

continuous production, and still has a problem of an installation 

location.  Moreover, in the prior art, 24 hours to 48 hours were 

required to obtain a glycosylation composition from a starch etc., and 

were required for a multiple batch process. 

[0007] 

Therefore, it is an object of the present invention to continuously and 

inexpensively provide an amino acid containing glycosylation 

composition from rice. 

 

Means of solving the problems 

[0008]   

In order to attain the above object, the present inventors made 

strenuous studies regarding an extruder, as a result, the inventors 

discovered the present invention. 

[0009] 

That is, a method of producing an amino acid containing glycosylation 

composition derived from rice is characterized by comprising: 

a step of compressing and kneading rice powder or rice grains 

within a cylinder by using an extruder to break an α-1,4 bond in starch, 

and, 

a step of breaking the α-1,4 bond (it include a α-1,4 bond which 

can not be broke at the previous step etc.) in starch and/or a α-1,6 bond 

in starch by adding an enzyme into the cylinder.  
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[0010] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized by further 

comprising: 

 a step of adding water to the rice powder or (rice grains) as 

preparation. 

[0011] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

enzyme is a diastatic enzyme or a proteolytic enzyme. 

[0012] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

diastatic enzyme is at least one selected from β – amylase, 

glucoamylase, or a transglucosidase. 

[0013] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

proteolytic enzyme is a protease. 

[0014] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

extruder is a tandem type of extruder. 

[0015] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

tandem type of extruder is a three-stage comprising an upper cylinder, 
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a middle cylinder and a lower cylinder, and a temperature of the 

cylinder drops down according to from the upper cylinder to the lower 

cylinder.  

[0016] 

Furthermore, an amino acid containing glycosylation composition 

derived from rice according to the present invention is characterized in 

that it is obtained by the method of producing an amino acid 

containing glycosylation composition derived from rice according to the 

present invention. 

[0017] 

Furthermore, in a preferred embodiment of an amino acid containing 

glycosylation composition derived from rice comprising a sugar made 

by a monosaccharide, a disaccharide, a trisaccharide and 

tetrasaccharide or more, and an amino acid, it is characterized in that 

a total amount of a monosaccharide or a disaccharide of the amino acid 

containing glycosylation composition is more than a total amount of a 

trisaccharide or tetrasaccharide or more. 

 

Effect of Invention 

[0018]     

The method of producing an amino acid containing glycosylation 

composition derived from rice according to the present invention has 

advantage effects that it is possible to contribute to shortening a time 

of manufacturing a fermented seasoning such as a fermented soybean 

paste, a soy sauce and a sweet cooking rice wine which require a huge 

amounts of time for manufacturing it in the prior art, or to reducing a 

manufacturing cost by using the composition obtained by the present 

method as a raw material.  Furthermore, the method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention has advantage effects that it is 

possible to use it as an inexpensive sweetener which does not contain 

an amino acid in that case that a purified starch is used as a raw 

material. 
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[0019] 

Furthermore, the method of producing an amino acid containing 

glycosylation composition derived from rice according to the present 

invention has advantage effects that it is possible to provide a 

composition containing glucose, maltose and an amino acid by using a 

rice and an enzyme as a raw material according to need.  The present 

invention, for example, has advantage effects that it is possible to 

obtain glucose by using glucoamylase as an enzyme, it is possible to 

obtain maltose by using β – amylase. 

 

Brief Description of the Drawings 

[0020]  

[Figure 1]  Fig. 1 shows a liquid concentrated composition of an 

example embodiment of an amino acid containing glycosylation 

composition derived from rice according to the present invention.  The 

composition contains an amino acid. 

[Figure 2]  Fig. 2 shows a liquid purified preparation of an example 

embodiment of an amino acid containing glycosylation composition 

derived from rice according to the present invention.  The main 

component is glucose. 

[Figure 3]  Fig. 3 shows a powderized liquid concentrated composition 

(which is those shown in Figure 1) of an example embodiment of an 

amino acid containing glycosylation composition derived from rice 

according to the present invention.  

 

Mode for Carrying Out the Invention 

[0021] 

The method of producing an amino acid containing glycosylation 

composition derived from rice is characterized by comprising: 

a step of compressing and kneading rice powder or rice grains 

within a cylinder by using an extruder to break an α-1,4 bond in starch, 

and, 

a step of breaking the α-1,4 bond (it include a α-1,4 bond which 
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can not be broken at the previous step etc.) in starch and/or an α-1,6 

bond in starch by adding an enzyme into the cylinder.  A rice powder 

or rice grains used for the present invention is not particularly limited.  

For example, as a rice powder or rice grains, it is possible to use a rice 

powder or rice grains obtained by using a nonglutinous rice, a 

glutinous rice etc., as a raw material.  As rice grains, mention may be 

made of a clean rice, a brown rice, a crushed rice and an old rice etc.  

[0022] 

Further, in general, a rice powder means those of polishing a raw rice 

of a nonglutinous rice, a glutinous rice and thereby breaking and 

powderizing it without distinction of a nonglutinous rice and a 

glutinous rice.  Although as a raw rice before breaking, mention may 

be made of a clean rice, a brown rice, a crushed rice and an old rice etc., 

it is not particularly limited, it can be used as a rice powder for the 

composition according to the present invention.   

[0023] 

As a method of flour milling of the rice powder, any methods such as a 

stamp mill, a roll mill, a stone mill, air flow mill, and a pin mill can be 

used. 

[0024] 

Furthermore, in a preferred embodiment of the present invention, 

since it is also possible to convert rice grains into sugar, regarding the 

grain size of the rice powder, an upper limit of the grain diameter is 

not particularly limited.  For example, it is possible to use from 3.5 

mesh to 635 mesh which is a general standard of the mesh.  Moreover, 

3.5 mesh become about 5.6 mm, 635 mesh become about 20 μm.  

Moreover, a method of measuring an average grain size depends on a 

method of measuring about particle diameter according to the “mesh 

pass” which is carried out as a general rule in the rice powder business 

field.  Specifically, it is possible to use a sieve type of mesh and to rub 

with a brush to decide how many macro meter depending on the size of 

mesh which the particle passes.  Therefore, more properly, an average 

particle size can be 30 to 80 μm if the minimum mesh pass is 150 and 
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maximum mesh pass is 330.       

[0025]  

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized by further 

comprising: 

 a step of adding water to the rice powder or (rice grains) as 

preparation.  Although it is possible to use both rice grains and rice 

powder used as a rice in the present invention, from a viewpoint of 

ensuring flexibility within a cylinder, 20 to 70 % of the addition of 

water to these raw materials is preferable as preparation.  In order to 

carry out a dispersion of moisture effectively, the use of about 30 to 

350 μm of the rice powder is particularly preferable. 

[0026] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

enzyme is a diastatic enzyme or a proteolytic enzyme.  In the present 

invention, although the use of enzyme is not essential factor, but it has 

the following advantages in the case of the use of the enzyme.  That is, 

according to the present invention, the use of a various sort of the 

enzyme selectively makes it possible to carry out the continuous 

production of products such as maltotriose, isomalt oligosaccharide. 

[0027] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

diastatic enzyme is at least one selected from β – amylase, 

glucoamylase, or a transglucosidase.  For example, the only use of β – 

amylase used as an enzyme in the present invention makes it possible 

to produce a mixture consisting primarily of maltose, and further the 

only use of glucoamylase makes it possible to produce a mixture 

consisting primarily of glucose.  
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[0028] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

proteolytic enzyme is a protease. 

[0029] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that the 

extruder is a tandem type of extruder.  That is, in the present 

invention, it is possible to selectively use a tandem type of multiple 

extruder and an enzyme to be used.  As a tandem type of multiple 

extruder capable of being used in the present invention, a cylinder 

constitution comprising from two stages to five stages is preferable, 

from a viewpoint of a uniformity of kneading and a degree of freedom, 

the number of screw existing in each stages is preferably 1 to 8.  

Although a tandem type of extruder having two stages or more of 

cylinder constitution is preferable, from a viewpoint of mass 

productivity, a simpleness of maintenance, two stages to three stages 

of cylinder constitution is particularly preferable. 

[0030] 

Furthermore, in a preferred embodiment of a method of producing an 

amino acid containing glycosylation composition derived from rice 

according to the present invention, it is characterized in that from a 

viewpoint of mass productivity, a simpleness of maintenance, the 

tandem type of extruder is a three - stage comprising an upper cylinder, 

a middle cylinder and a lower cylinder, and from a viewpoint that both 

deactivation of enzyme and burning of the molded object within a die 

part should be avoided, a temperature of the cylinder drops down 

according to from the upper cylinder to the lower cylinder.  

Furthermore, a screw constitution within each cylinder is preferably a 

single or a double screw, from a viewpoint of mass productivity, a 

simpleness of maintenance, a double screw is particularly preferable.  
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It is preferable that the tandem type of extruder has a mechanism 

capable of feeding an enzyme liquid or an enzyme to a junction of each 

stages in order to carry out an addition of the enzyme properly. 

[0031] 

In the present invention, in the case of the manufacture of a mixture 

consisting primarily of maltose, from a viewpoint that α – 1,4 bond can 

be effectively broken by using three - stage tandem type of extruder, a 

temperature of an upper cylinder is from 100 to 150 °C, from a 

viewpoint of cooling of the product, a temperature of a middle cylinder 

is from 80 to 100 °C, from a viewpoint of avoiding the inactivation of 

the enzyme, a temperature of a lower cylinder is from 40 to 60 °C, it is 

preferable to use a middle vacuum chamber, and from there to drop 0.5 

to 1.0 % of a 1 to 5 % β – amylase solution for a solid form. 

[0032] 

Furthermore, in the case of the manufacture of a mixture consisting 

primarily of glucose, from a viewpoint that α – 1,4 bond can be 

effectively broken by using three - stage tandem type of extruder, a 

temperature of an upper cylinder is from 100 to 150 °C, from a 

viewpoint of cooling of the product, a temperature of a middle cylinder 

is from 80 to 100 °C, from a viewpoint of avoiding an inactivation of 

the enzyme, a temperature of a lower cylinder is from 40 to 60 °C, it is 

preferable to use a middle vacuum chamber, and from there to drop 0.5 

to 1.0 % of a 1 to 5 % glucoamylase solution for a solid form. 

[0033] 

Furtheremore, an amino acid containing glycosylation composition 

derived from rice according to the present invention is characterized in 

that it is obtained by the method of producing an amino acid 

containing glycosylation composition derived from rice according to the 

present invention.  It is possible to refer to the above explanation 

regarding a method of producing an amino acid containing 

glycosylation composition derived from rice according to the present 

invention. 

[0034] 
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Furthermore, in a preferred embodiment of an amino acid containing 

glycosylation composition derived from rice comprising a sugar made 

by a monosaccharide, a disaccharide, a trisaccharide and a 

tetrasaccharide or more, and an amino acid, it is characterized in that 

a total amount of a monosaccharide or a disaccharide of the amino acid 

containing glycosylation composition is more than a total amount of a 

trisaccharide or tetrasaccharide or more. 

 

Example 

[0035]   

At this moment, the present invention will be concretely explained in 

more detail with reference to Examples below, but the invention is not 

intended to be interpreted as being limited to Examples.  Moreover, it 

is possible to change appropriately without departing from the scope of 

the invention.  

[0036] 

Example 1 

At first, in the manufacture of a mixture of a starch sugar and an 

amino acid, an examination was carried out by using glutinous rice as 

a raw material.  In the manufacture of an amino acid containing 

glycosylation composition derived from rice, a tandem type of a 

multiple – stage of extruder was used. 

[0037] 

At first, the manufacture of an amino acid containing glycosylation 

composition consisting primarily of glucose was examined.  In the 

case of the manufacture of a mixture consisting primarily of glucose, 

three - stage tandem type of extruder is used to set at from 100 to 

150 °C of a temperature of an upper cylinder, and to set at from 80 to 

100 °C of a temperature of a middle cylinder, and to set at from 40 to 

60 °C of a temperature of a lower cylinder.  A middle vacuum chamber 

was used and from there to drop 0.5 to 1.0 % of a 1 to 5 % 

glucoamylase solution for a solid form.  The termination of these steps 

in less than an hour makes it possible to obtain an objective amino 
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acid containing glycosylation composition for a short time. 

[0038] 

A sugar component data of the obtained composition is shown in Table 

1. 

[0039] 

[Table 1] 

 

[0040] 

Fig. 1 shows a liquid concentrated composition of an example 

embodiment of an amino acid containing glycosylation composition 

derived from rice according to the present invention.  The composition 

contains an amino acid.  Fig. 2 shows a liquid purified preparation of 

an example embodiment of an amino acid containing glycosylation 

composition derived from rice according to the present invention.  The 

main component is glucose.  Fig. 3 shows a powderized liquid 

concentrated composition (which is those shown in Figure 1) of an 

example embodiment of an amino acid containing glycosylation 

composition derived from rice according to the present invention.  

[0041] 

As a result of this, in the case of the use of glucoamylase, it is assumed 

that it has a high degree of sweetness comparing with those of a rice 

syrup in the prior art.  Moreover, it is recognized that the amount of a 

monosaccharide and a disaccharide is very high comparing with that of 

a trisaccharide or more. 

[0042] 

Example 2 

Next, the manufacture of an amino acid containing glycosylation 

composition consisting primarily of maltose was examined.  In the 

manufacture of a mixture of a starch sugar and an amino acid, an 

examination was carried out by using glutinous rice as a raw material.  
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In the manufacture of an amino acid containing glycosylation 

composition derived from rice, a tandem type of a multiple – stage of 

extruder was used.  In the case of the manufacture of a mixture 

consisting primarily of maltose, three - stage tandem type of extruder 

is used to set at from 100 to 150 °C of a temperature of an upper 

cylinder, and to set at from 80 to 100 °C of a temperature of a middle 

cylinder, and to set at from 40 to 60 °C of a temperature of a lower 

cylinder.  A middle vacuum chamber was used and from there to drop 

0.5 to 1.0 % of a 1 to 5 % β - amylase solution for a solid form.  The 

termination of these steps in less than an hour makes it possible to 

obtain an objective amino acid containing glycosylation composition for 

a short time.  A sugar component data of the obtained composition is 

shown in Table 2. 

[0043] 

[Table 2] 

 

[0044] 

As a result of this, it was recognized that an amino acid containing 

glycosylation composition manufactured by using β- amylase has a 

high ratio of maltose comparing with comparing with those of a rice 

syrup in the prior art.  Moreover, it is recognized that the amount of a 

monosaccharide and a disaccharide is very high comparing with that of 

a trisaccharide or more. 

[0045] 

Examples 3 to 5 

Next, according to the same procedure as the above Examples, in the 

case that a glucose treatment or a maltose treatment were carried out 

by using a glutinous rice, a nonglutinous rice, the contained amino 

acid of an amino acid containing glycosylation composition according to 

an embodiment of the present invention was analyzed.  The result of 
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this is shown in Table 3.  In Table 3, Example 3 is data of a rice 

glycosylation liquid (The use of nonglutinous rice.  Treated by 

Glucose.), Example 4 is data of a rice glycosylation liquid (The use of 

glutinous rice.  Treated by Glucose.), Example 5 is data of a rice 

glycosylation liquid (The use of glutinous rice.  Treated by Maltose.) 

[0046] 

[Table 3] 
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[0047] 

As a result, in the all item, it was recognized that these compositions 

contain about 6 to 8 times of an amino acid comparing with that of the 

prior art.  Further, it was recognized that it is possible to powderize 

these compositions according to the common procedure, and further to 

condense (powderize) it by about 2 times. 

[0048] 

As the above mentioned result, it was recognized that it is possible to 

produce glucose etc., without the use of α – amylase which is required 

for the manufacture in the prior art.  Further, the use of the extruder 

makes it possible to mechanically break the α - 1,4 bond in the starch 

to selectively add β – amylase, glucoamylase during the process to  

continuously produce glucose and maltose.  Further, it was recognized 

that although in the similar method of producing the glycosylation 

composition of the prior art, a long-term process, for example, about 

from 24 hours to 48 hours and a number of batch steps are required, 

but the present inventions make it possible to obtain a desired amino 

acid containing glycosylation composition in the brief period of one 

hour or less in very simplified process. 

 

Industrial applicability 

[0049] 

Recently, since an effective utilization of rice powder or rice grains 

become serious problems and the rice powder or rice grains can be 

substituted for a principal food component such as bread etc., the 

present technics can be applied for a wide variety of fields. 
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Claims  

 

1 .  A method of producing a composit ion conta in ing a starch 

sugar and an amino acid  derived from rice wherein it comprises: 

a step of compressing and kneading rice powder or rice grains within a 

cylinder by using an extruder to break an α - 1,4 bond in starch mechanically, 

and, 

a step of breaking the α - 1,4 bond in starch and/or an α-1,6 bond in starch 

by adding an enzyme into the cylinder, and wherein the extruder is a tandem type of 

extruder with a three-stage comprising an upper cylinder, a middle cylinder and a lower 

cylinder, and a temperature of the upper cylinder is from 100 to 150 
o
C, and a 

temperature of the middle cylinder is from 80 to 100 
o
C, a temperature of the lower 

cylinder is from 40 to 60 
o
C. 

2. A method of producing a composit ion conta in ing a starch 

sugar and an amino acid  derived from rice according to claim 1, wherein it 

further comprises: 

a step of adding water to the rice powder or rice grains as preparation. 

3 .  A method of producing a composit ion conta in ing a starch 

sugar and an amino acid  derived from rice according to claims 1 or 2, wherein the 

enzyme is a diastatic enzyme or a proteolytic enzyme. 

4.  A method of producing a composit ion conta in ing a starch 

sugar and an amino acid  derived from rice according to claim 3, wherein the 

diastatic enzyme is at least one selected from β – amylase, glucoamylase, or a 

transglucosidase. 

5 .  A method of producing a composit ion conta in ing a starch 

sugar and an amino acid  derived from rice according to claim 3, wherein the 

proteolytic enzyme is a protease. 

6 .  A method of producing a composit ion conta in ing a starch 

sugar and an amino acid  derived from rice wherein it comprises:  

a step of compressing and kneading rice powder or rice grains within a cylinder 

by using an extruder to break an α - 1,4 bond in starch mechanically, and, 

a step of breaking the α - 1,4 bond in starch and/or an α-1,6 bond in starch 

by adding an enzyme into the cylinder, and wherein the tandem type of extruder is a 

three-stage comprising an upper cylinder, a middle cylinder and a lower cylinder and 

a temperature of the cylinder drops down according to from the upper cylinder to the 

lower cylinder.  


