
-1- DESCRIPTION PROCESSED SOYBEAN HAVING REDUCED UREASE CONTENT AND
MANUFACTURING METHOD OF THE SAME 5 Technical Field [0001]            The
present invention relates to a processed soybean having a reduced urease
content, and a method of producing thereof. 10 Background Art [0002]
Soybeans are called the meat of the field. They are rich in protein having
an amino acid composition 15 similar to that of animal protein, and contain
good quality protein comparable to that of meat and eggs. Soybeans are also
rich in oil (fat), and 50% or more thereof is linoleic acid, which
functions to decrease blood cholesterol. Soybeans are known to be effective
in 20 preventing adult diseases, in particular, high blood pressure.
Further, soybeans contain lecithin, and are known to be effective in
preventing dementia by acting on brain cells. [0003] 25Still further,
soybeans contain nutrients such as vitamins, including vitamin El, vitamin
B2, vitamin E, vitamin K, etc.; calcium; potassium; fiber; etc. These
nutrients are known to be effective in relieving fatigue and preventing
aging, constipation, etc. 30[0004] It has been reported that soybeans also
contain various isoflavones having a mild female hormone-like action, and
are effective in preventing or ameliorating menopausal symptoms,
osteoporosis, etc. 35[0005]  -2- 



As described above, soybeans contain various useful nutrients, and have
been drawing attention as a non-meat food material with a high nutritional
value and a good nutritional balance. In recent years, a technique 5 for
producing soybean powder having excellent texture and containing
substantially all of the soybean nutrients has been developed (for example,
Patent Literature 1 and Patent Literature 2). In response to the recent
health consciousness of consumers, various food products and 10 beverages
that use the soybean powder have been attracting attention. [0006]
At the same time, soybeans contain urease, which is an enzyme that
hydrolyzes urea and produces ammonia. 15 When urease is taken into the
body, it comes into contact with urea that exists in the intestinal tract,
and ammonia is thereby formed. The ammonia thus formed is absorbed in the
body, and the greatest part thereof is transformed into urea in the liver.
However, patients who have liver 20 disorders, such as cirrhosis of the
liver, exhibit lowered ureagenesis in the liver. This results in the
accumulation of ammonia in the body and the elevation of the ammonia levels
in blood. The elevation of ammonia levels in the blood is believed to be a
main cause of 25 brain disorders, such as hepatic encephalopathy and
hepatic comas. Urease is also known to facilitate the colonization of
Helicobacter Pylori, which is a pathogenic bacterium that causes gastritis
and gastric ulcers. Furthermore, the ammonia formed by urease is toxic to
30 enterobacilli, resulting in the aggravation of intestinal bacterial
flora. [0007] In China, a fatal accident was caused by a trypsin inhibitor
contained in soybean. In response, 35 national standards were established
for soybean powder and  -3- soy milk. Since the trypsin inhibitor has
almost the same enzyme inactivation temperature range as urease, the urease
activity value is used as an indicator in the Chinese national standards
that regulate the safety of 5 soybean powder and soy milk. 



[0008]            As described above, it is important to prevent an
excessive intake of a trypsin inhibitor and urease in order to maintain a
healthy condition and prevent disease. 10 Therefore, it is believed that
food materials that are taken daily, such as soybeans, should desirably
have a reduced urease activity. [0009] The soybean powder disclosed in
Patent 15 Literature 1 is excellent in nutritional value, texture, flavor,
and the like, and is free from any problems in terms of safety. However, in
order to favorably respond to the recent and increasing health
consciousness of consumers, the provision of a higher value-added soybean
20 material is in demand. Citation List Patent Literature [0010] 25PTL 1:
Japanese Unexamined Patent Publication No. 2004-141155 PTL 2: W02004/060079
Summary of Invention 30Technical Problem [0011]            An object of the
present invention is to provide a processed soybean having an excellent
texture and flavor with a reduced urease content. Preferably, the present
35 invention aims to provide a processed soybean with  -4- uniformly
reduced urease content. Solution to Problem [0012] 



The present inventors conducted intensive 5 studies in an attempt to solve
the above-described problems and found that when a soybean is heated by
steaming or the like under atmospheric pressure, the urease content of
soybean cannot be reduced satisfactorily or the residual urease content
remarkably varies between 10 each soybean. In order to solve these
problems, the present inventors constantly repeated intensive studies and
found that the urease content can be uniformly and satisfactorily reduced
by steaming soybeans after decompressing them. The present inventors
conducted 15 further studies and found that the raw soybean taste can also
be reduced and the sweetness can be favorably drawn out. The present
invention has been accomplished based on these findings.
More specifically, the present invention 20 provides the inventions
described below.            Item 1. A method for producing a processed
soybean comprising steps (A) and (B): (A) decompressing a soybean; and (B)
steaming the soybean obtained in step (A). 25 Item 2. The method according
to Item 1, wherein the decompressing is conducted by exposing the soybean
to a reduced pressure of 30 kPa or less.               Item 3. The method
according to Item 1 or 2, wherein the steaming is performed at 80 to 150C
over a 30 period of 1 to 60 minutes. Item 4. The method according to any
one of Items 1 to 3, wherein the processed soybean that has undergone
steaming is further subjected to drying and/or pulverization. 35Item 5. A
processed soybean obtainable by any  -5- one of the methods according to
Items 1 to 4.            Item 6. The processed soybean according to Item 5,
which has the urease activity of pseudopositive (+1) or less measured based
on Chinese national standard 5GB/T5413.31-1997.            Item 7. A method
for producing a processed soybean comprising: decompressing and then
steaming a soybean. Item 8. The method for producing a processed 10 soybean
according to Item 7, wherein the decompressing is conducted by exposing the
soybean to a decompressed atmosphere of 10 kPa or less.            Item 9.
The method for producing a processed soybean according to Item 1 or 2,
wherein the soybean that 15 has undergone the decompressing is heated at 30
to 100C for more than one minute after the decompressing and prior to the
steaming. 



Item 10. The method for producing a processed soybean according to any one
of Items 7 to 9, wherein the 20 steaming is performed at 80 to 150C for 1
to 60 minutes.            Item 11. The method for producing a processed
soybean according to any one of Items 7 to 10, wherein the processed
soybean that has undergone the steaming is subjected to drying and/or
pulverization. 25Item 12. A processed soybean having an urease activity of
pseudopositive (+1) or less measured based on Chinese national standard
GB/T5413.31-1997.            Item 13. A processed soybean obtainable by any
one of the methods according to Items 7 to 11. 30 Advantageous Effects of
Invention [0014]               The present invention can provide a
processed soybean having a uniformly reduced urease content without 35
unevenness attributable to the variance in types of  -6- soybeans, grain
size, shape, hardness and the like or unevenness attributable to the
portions of soybeans used (such as the cotyledon and hypocotyl). The
processed soybean excels in safety because its urease content is 5
uniformly reduced. Furthermore, the processed soybean has a reduced raw
taste and favorable sweetness, and nonuniformity in terms of such
characteristics is also reduced. Therefore, the present invention can
provide a processed soybean that is safe, has favorable taste and 10
uniform quality. The processed soybean is usable as a material for foods
and beverages; therefore, by adding the processed soybean of the present
invention to various foods and beverages, processed soybean-containing
foods and beverages with a reduced urease content can be 15 provided.
Description of Embodiments [0015] 1. Method for producing processed
soybeans  20The method for producing the processed soybeans  of the present
invention is characterized in that 



processed soybeans are obtained by subjecting raw soybeans to decompression
and then to steaming. The production method of the present invention is
described in detail 25 below. [0016]             There is no limitation to
the raw material soybeans (soybeans) in terms of their variety or origin.
The raw material soybeans may be those that were subjected 30 to careful
selection in order to remove halved beans, crushed beans, worm-eaten beans,
other seeds, contaminants, etc. The raw soybeans may be subjected to
washing, such as water washing or the like, in order to remove dust, dirt,
etc., attached to the surface of the soybeans. 35[0017]             The raw
material soybeans generally used in the present invention are those
subjected to dehulling using an appropriate dehulling apparatus, auxiliary
dehulling apparatus, etc., according to a conventional method. The 5
dehulling is not particularly limited and, for example, a soybean whose
hull was removed by heating may be used as a raw material soybean.
Therefore, the raw material soybeans may be raw soybeans or soybeans heated
to such an extent that the inside thereof is not roasted. In one 10
embodiment, the raw material soybean is preferably a soybean whose inside
is not completely roasted, and more preferably a raw soybean. Note that, in
dehulling, it is preferable to separate the hull of the soybean while
minimizing mechanical damage, such as cracking, breaking, 15 etc., to the
cotyledon, because when the cells of the leaves are physically damaged,
enzymes act on soybean oil, giving the soybean a strong raw taste. [0018]
In the present invention, decompression is 20 performed by exposing the raw
material soybeans to a decompressed atmosphere. By performing the
decompression, the raw material soybeans will have improved thermal
conductivity in the subsequent steaming, thereby allowing the soybeans to
be uniformly steamed. This eliminates 25 unevenness in steaming between
soybean grains or between soybean portions, to obtain processed soybeans
with uniformly reduced urease content and improved flavor. [0019] There is
no particular limitation to the 30 pressure conditions under which the
decompression is conducted. The decompression is conducted under a pressure
of generally 30 kPa or lower, preferably 10 kPa or lower, and more
preferably 1 to 10 kPa, and yet more preferably 3 to 7 kPa. 35[0020] 



-8-             The decompression time is not particularly limited as long
as the urease content of the soybeans can be uniformly reduced, and is
generally 1 minute or more, preferably 1 to 10 minutes, and more preferably
3 to 7 5 minutes. The temperature for the steaming is not particularly
limited, and is, for example, -20 to 45C and preferably room temperature.
[0021] Soybeans that have undergone the decompression 10 are subsequently
supplied to the steaming described below after their atmosphere has been
returned to ordinary pressure. In the process of steaming after
decompression, it is preferable to prevent air from entering the atmosphere
of soybeans that have undergone decompression 15 as much as possible.
Therefore, in the present invention, the atmosphere is preferably returned
to ordinary pressure from a reduced pressure by introducing water vapor to
the atmosphere of the soybeans that have undergone decompression. 20[0022]
Prior to steaming, the soybeans that have undergone decompression may be
supplied to a preliminary heating step. By conducting preliminary heating,
more uniform steaming, i.e., steaming that is free from 25 unevenness, can
be conducted in the steaming described below. The preliminary heating may
be started after returning the pressure of the atmosphere of the soybeans
to ordinary pressure after decompression. Alternatively, it may be started
by introducing heated water vapor while 30 returning the pressure of the
atmosphere of the soybeans to ordinary pressure after decompression. [0023]
The temperature of the preliminary heating is not particularly limited
insofar as it does not adversely 35 affect the excellent sensory-related
properties and  -9- texture, and is, for example, 30 to 100C, preferably 70
to 90C, and more preferably 75 to 85C. The period of time for the
preliminary heating may be suitably selected as long as the temperature
evenly spreads through all of the soybeans, and is, for example, 1 minute
or more, preferably 1 to 20 minutes, and more preferably 5 to 15 minutes.
Generally speaking, when preliminary heating is performed at a relatively
low temperature, the preliminary heating is desirably performed for a
relatively long 10 period of time. In contrast, when preliminary heating is
performed at a relatively high temperature, the preliminary heating is
desirably performed for a relatively short period of time. [0024] 15The
heating is preferably conducted by the introduction of heated water vapor. 



[0025]             Subsequently, the soybeans are steamed in the present
invention. By steaming the soybeans, the urease 20 content in the soybeans
can be reduced while maintaining an excellent texture and flavor free from
a raw taste and the like. The steaming may be conducted by contacting the
soybeans with water vapor under predetermined temperature conditions
according to a known method. The steaming 25 conditions are, for example,
80 to 150C for 1 to 60 minutes, preferably 90 to 130C for 5 to 50 minutes,
and more preferably 100 to 130C for 5 to 35 minutes. When the steaming
temperature is unduly low, urease deactivation cannot satisfactorily
proceed, unfavorable raw taste 30 remains in soybeans, and sweetness cannot
be sufficiently drawn out. The steaming is preferably performed at a high
temperature in order to deactivate the urease activity, and remove the raw
taste from soybeans. However, in order to also draw out the sweetness of
the soybeans, the 35 steaming is preferably performed within the
temperature  -10- range described above. [0026] Generally, when the
steaming is performed at a relatively low temperature, the steaming is
preferably 5 performed for a relatively long period of tme. When the
steaming is performed at a relatively high temperature, the steaming is
preferably performed for a relatively short period of time. By properly
balancing the steaming temperature and steaming time, the sweetness of the
10 soybeans can be drawn out while satisfactorily reducing the urease
content and raw taste. For example, when the steaming is performed at 80 to
100C, the steaming is preferably performed for 20 to 60 minutes, more
preferably for 25 to 55 minutes, and even more preferably for 30 to 15 50
minutes. When the steaming is performed at 130 to 150C, the steaming is
preferably performed for 1 to 30 minutes, more preferably for 2 to 20
minute, and even more preferably for 3 to 15 minutes. [0027] 20The
processed soybeans may be cooled naturally after steaming. Alternatively,
the temperature of the processed soybeans may be lowered by reducing the
pressure to about 1 to 10 kPa after steaming. When the pressure is reduced
to about 1 to 10 kPa after steaming, not only can 25 the temperature of the
steam-treated soybeans be lowered but also the water content thereof can be
reduced by 2 to 3 wt% by evaporating the moisture on the surface of the
processed soybeans. This is preferable because it can advantageously
simplify the entire production process. 30[0028]             It is
preferable that the decompression, the preliminary heating optionally
performed as needed, and 



the steaming be sequentially conducted using a single device, i.e., a
steaming apparatus that can control 35 pressure and temperature.  [0029]
The preservation stability and applicability as a food material of the
processed soybeans obtained by steaming can be increased by drying them to
remove the 5 moisture contained therein. The method employed in the drying
may be a known one, such as vacuum drying, air drying, hot-air drying, or
heat drying. From the viewpoint of maintaining excellent texture and
flavor, hot-air drying is preferable. The drying is preferably 10 conducted
in such a manner that the water content of the processed soybeans becomes
about 6 wt% or less. [0030]             Further, the processed soybeans may
be formed into a desirable shape by shaping them, such as cutting 15 them
into fine pieces, pulverizing them, or the like. Among these, processed
soybean powder is preferable as it is highly applicable to general purposes
due to the fact that it can be readily added to various foods and
beverages. The processed soybeans can be pulverized by 20 using various
grinding apparatuses used for pulverization in the art. Examples of
grinding apparatuses include an air grinder, a pin mill, a roll mill, a
hammer mill, a mortar mill, and the like. When the processed soybeans are
pulverized, the mean particle diameter is about 10 to 25 100 pm, and
preferably about 10 to 50 pm. The mean particle diameter is measured by a
laser diffraction/scattering particle size distribution analysis. [0031]
30When the processed soybeans are shaped, such as being cut into fine
pieces or pulverized, the shaping may be performed either prior to or after
the drying step, or both prior to and after the drying step. In order to
simplify the shaping procedure, the procedure is 35 preferably conducted
after the steaming and drying steps.  -12- One example of a method for
shaping prior to and after drying is to press the processed soybeans flat
into flakes with a roll, then supply them to a drying step, and ultimately
pulverize them using an air grinder or the 



5like. [0032] 2. Processed soybeans             The processed soybeans thus
obtained are free from a raw taste and the like, have an excellent texture,
10 flavor, and a reduced urease content. In this specification, the term "a
reduced urease content" means that the remaining urease activity in the
processed soybean is reduced. More specifically, the processed soybeans
obtained by this method have an urease content of 15 preferably
pseudopositive (+1) or less, and more preferably negative. Such processed
soybeans have advantageous properties as compared to conventionally known
processed soybeans. Here, positive, pseudopositive, and negative, which are
the criteria for the urease 20 content, are measured based on Chinese
national standard GB/T5413.31-1997. Specifically, the urease content is
measured according to the method disclosed in Test Example 1. [0033] 25The
processed soybeans of the present invention have quality (in particular,
urease content) with reduced unevenness between each processed soybean.
Here, the expression "reduced unevenness" means that when the entire amount
of the soybeans supplied to the steaming step is 30 defined as 100% (on a
mass basis), the proportion ofprocessed soybeans having an urease content
of positive (-1-2) or higher is 30% or less, preferably less than 20%, more
preferably less than 15%, still more preferably less than 10%, and yet more
preferably less than 5%. In 35 another preferable embodiment, when the
entire amount of  -13- the soybeans supplied to the steaming step is
defined as 100% (on a mass basis), the proportion of processed soybeans
having an urease content of pseudopositive (+1) or higher is 30% or less,
preferably less than 20%, more 5 preferably less than 15%, still more
preferably less than 10%, and yet more preferably less than 5%. [0034]
Note that, a processed soybean having a uniform urease content indicates
that the soybeans were uniformly 10 steamed; therefore, this also indicates
that the processed 



soybeans have uniform characteristics in terms of raw taste, sweetness and
like flavors. As described above, the present invention provides a novel
processed soybean having a reduced urease content. 15[0035]            The
processed soybeans described above are excellent in texture and flavor;
therefore, they are applicable as a food material to various foods and
beverages. The shape of the processed soybeans is 20 suitably selected
depending on the forms of the foods or beverages to which the processed
soybeans are added. For example, when they are added to a food, the
processed soybeans may be either a powder or granular form, and may be
suitably selected depending on the type of food. When 25 they are added to
a beverage, the processed soybeans are preferably in a powder form in order
to maintain excellent dispersion in the beverage. [0036] Examples of foods
to which the processed 30 soybeans may be added include tofu-like foods,
breads, baked confectioneries, beverages, gelatin-like foods, ice desserts,
and the like. More specifically, the baked confectioneries to which the
processed soybeans are added can be produced by shaping dough containing
processed 35 soybean powder into a desirable shape and baking it.  -14-
Furthermore, the tofu-like foods to which the processed soybeans are added
can be produced by using, instead of the soy milk that is used in the
conventional method for producing tofu, a soybean liquid obtained by
dissolving 5 and dispersing the processed soybean powder in water. The
tofu-like foods have the same appearance as that of tofu but because they
contain the components of bean curd refuse (i.e., dietary fiber is not
removed), they are not applicable to "tofu" as defined by the notification
10 provided by the Commissioner of the Food and Marketing Bureau, Ministry
of Agriculture, Forestry, and Fisheries, and for this reason, they are
referred to as tofu-like foods in this specification. [0037] 15When the
processed soybeans are added to food, the proportion of the processed
soybeans may be suitably selected depending on the form of the food and the
like. The proportion thereof is, for example, 1 to 75 wt%, and preferably 5
to 35 wt%. 20[0038] 



When the processed soybeans are added to a beverage, the proportion of the
processed soybeans may be suitably selected depending on the type of
beverage. The proportion thereof is, for example, 1 to 40 wt%, and 25
preferably 5 to 35 wt%. A beverage containing the processed soybeans is
provided as a soybean beverage. [0039] In addition to containing the
processed soybeans, the beverage may suitably contain, as necessary, 30 a
pH adjuster and a buffer (sodium bicarbonate, trisodium citrate, citric
acid, sulfuric acid, or the like). Various flavors, flavoring materials,
sweeteners, and the like, may also be added thereto in the same manner as
for ordinary beverages. 35[0040]  -15-             In the production of the
above-described beverage, a mixruew containing the processed soybeans and
other ingredients as needed, in water is preferably homogenized. The
homogenization results in a soybean 5 beverage having a more excellent
texture, in particular, a smooth texture. The homogenization can be
performed using a general homogenizer. Specifically, the homogenization  is
performed using a high-pressure homogenizer (LAB40) manufactured by Gaulin,
under the conditions of about 200 10 to 1,000 kgf/cm2, preferably about 300
to 800 kgf/cm2. [0041] The soybean beverage thus obtained is suitably
sterilized or pasteurized according to a known method. Thereafter, the
soybean beverage is aseptically poured 15 into a desirable container,
giving a final product. Examples [0042] The present invention is described
below in 20 detail with reference to Examples. However, the scope of the
invention is not limited to these Examples. [0043] A. Preparation of
processed soybeans                  A processed soybean powder was prepared
by the 25 procedure described below. 



[0044] 1. Dehulling of raw material soybeans (raw soybeans) Soybeans from
which pebbles and like contaminants were removed by sorting were used as
the raw 30 material soybeans. Subsequently, dehulled soybeans were obtained
by removing the hull of the soybeans using an appropriate dehulling
apparatus or an auxiliary dehulling apparatus (manufactured by Harada
Corporation), and the dehulled soybeans were then cut into halves to obtain
35 halved beans.  -16- [0045] 2. Decompression 5 kg of the halved beans
obtained as described above were placed in a steam machine (manufactured by
5 Shinagawa Machinery Works Co., Ltd., SRB-H-100 autoclave) in which the
pressure was controllable. Decompression was conducted using a vacuum
cooler (manufactured by Shinagawa Machinery Works Co., Ltd., model name:
FCD) until the pressure of the atmosphere surrounding the soybeans became
10 that of each sample as shown in Tables 1 and 2 below, and that pressure
was maintained for 5 minutes. [0046] 3. Preliminary heating After the
decompression was completed, water 15 vapor was gradually introduced into
the steam machine over a period of about 3 minutes to return the pressure
inside the steam machine to ordinary pressure. Thereafter, the halved beans
that have undergone the decompression were heated (by introducing heated
water vapor) in the steam 20 machine at 80C for 10 minutes. [0047] 4.
Steaming             After the heating, water vapor was continuously
introduced into the steam machine and steaming was 



25 conducted according to the temperature and time duration set for each
sample as shown in Tables 1 and 2 below. After the steaming, the pressure
of the atmosphere in the steam machine was reduced to 5 kPa and maintained
until the temperature of the processed soybeans that have 30 undergone
steaming became 60C to dry the surface of the processed soybeans. The
pressure in the steam machine was then returned to ordinary pressure, and
the processed soybeans were collected. [0048] 35 5. Drying  -17-
The processed soybeans thus obtained were thinly and uniformly spread on a
mesh pan, and placed in a box- type hot air dryer (manufactured by K.K.
Yamato, DN-61 hot-air dryer) with the temperature set to 80C, and dried 5
until the water content thereof became 6 wt% or less. After drying, the
processed soybeans were cooled to 30C or lower. [0049] 6. Pulverization
10Using an air grinder, the processed soybeans that were collected after
drying were pulverized. Pulverization continued until the mean particle
diameter became 20 to 50 pm. The mean particle diameter was measured using
a laser diffraction/scattering particle 15 size distribution analyzer
(LA-750, manufactured by Horiba, Ltd.). [0050] B. Evaluation of processed
soybeans                 The processed soybean powders obtained above were
20 measured and evaluated in terms of their urease activity, uniformity,
sweetness, and raw taste as described below. [0051] Measurement of urease
activity 0.1 g of processed soybeans and 1 mL of water 



25 were placed in a 10-mL color comparison tube, and thoroughly mixed.
Subsequently, 1 mL of a neutral buffer (containing 5.79 mg/mL of disodium
hydrogenphosphate and 3.53 mg/mL of dipotassium hydrogenphosphate, pH 7)
was added thereto, and 1 mL of urea solution (containing 10 30 mg/mL of
urea, remainder: water) was further added thereto, followed by incubation
at 40C for 20 minutes. Thereafter, 4 mL of water, 1 mL of sodium tungstate
solution (containing 100 mg/mL of sodium tungstate, remainder: water), and
1 mL of sulfuric acid solution 35(containing 0.5 volume% of sulfuric acid,
remainder:  -18-     20layer      #1 In the control test tube, the urease
activity was evaluated using 0.1 g of water instead of 0.1 g of processed
soybeans. #1 In the control test tube, the urease activity was evaluated
using 0.1 g of water instead of 0.1 g of processed soybeans. he filtrate.
[0052] 5Subsequently, 2 mL of the filtrate thus obtained was placed in a
25-mL color comparison tube, and 15 mL of water, 1 mL of
potassium-sodium-tartrate solution  (containing 20 mg/mL of
(+)-potassium-sodium-tartrate tetrahydrate (Rochelle salt), remainder:
water), 2 mL of 



10 Na's Reagent (containing 55 mg/mL of mercury iodide (II)(red), 41.25
mg/mL of potassium iodide, 2 mL of (144 mg/mL sodium hydroxide, remainder:
water), and enough water to make the total amount 25 mL were added. [0053]
15The color of each sample after the treatment was observed and evaluated
based on the following criteria. Evaluation criteria turbidity or
transparent upper transparent upper layer liquid 25 Pseudopositive
(+1)Liquid having a pale yellow or slightly yellow upper layer. Negative
(-)Almost the same color or a lighter color than that obtained in control
test tubel 35[0054] 35[0054]  -19- Uniformity 5 to 10 g of soybeans were
extracted from each processed soybean sample at random, and the residual
urease activity thereof was measured and the variances of 5 the results
were evaluated based on the following criteria. 5:All soybeans in the
sample have negative urease activity. 10 4:Soybeans having an urease
activity of pseudopositive or more are contained with a probability of 20%
or less. 



3:Soybeans having an urease activity of pseudopositive or more are
contained with a probability of 20% (exclusive) to 40% (inclusive). 15
2:Soybeans having an urease activity of pseudopositive or more are
contained with a probability of 40% (exclusive) to 60% (inclusive).
1:Soybeans having an urease activity of pseudopositive      or more are
contained with a probability of 60% 20(exclusive) to 80% (inclusive).
[0055] Average residual urease activity 5 to 10 g of soybeans were
extracted from each processed soybean sample at random, and the residual 25
urease activity thereof was measured by the method described above. The
levels of the measured residual urease activity were converted into the
points shown points of each treatment condition  5 points 4 points 3 points
2 points 1 point  -20-             The calculated average values are
evaluated based on the following criteria. [0057] 5:Average value of 1
(i.e., all processed soybeans 5 measured had negative residual urease
activity) but not exceeding 2. but not exceeding 3. but not exceeding 4.
but not exceeding 5. 



10[0058] Sweetness measurement            Five panelists were asked to
taste the processed soybeans, and to evaluate the sweetness thereof by a
grading system based on the following criteria. The 15 results show the
average of the points given by the panelists. Grade 5: very sweet 204:Sweet
3:Slightly sweet 2: Faintly sweet 1:Not sweet [0059] 25 Raw taste
measurement            Five panelists were asked to taste the processed
soybeans, and to evaluate the intensity of the raw taste thereof based on
the following criteria. The results show the average of the points given by
the panelists. 30 Grade 5: No raw taste 4: A faintly raw taste      3: A
slightly raw taste 35 2: A strong raw taste  -21- 1: A very strong raw
taste [0060] Test 1: Influence of decompression condition  5The influence
on the resulting processed 



soybeans was examined by changing only the decompression condition within
the range of 5 to 100 kPa as shown in Table 1 below. Table 1 shows the
results. [0061]  Decompression condition Steaming conditions Sweetness Raw
taste reduction Uniformity Average residual urease activity Sample 1-1 5
kPa 110C, 25 minutes 4 5 5 5 Sample 1-2 10 kPa 110C, 25 minutes 3 5 



5 5 Sample 1-3 30 kPa 110C, 25 minutes 3 5 4 5 Sample 1-4 50 kPa 110C, 25
minutes 2 4 2 3 Sample 1-5 100 kPa (atmospheric pressure) 110C, 25 minutes
2 4 



1 2  10  -22- [0062]             As is evident from the results of Table 1,
by decompressing the soybeans before steaming them, a lack of uniformity in
the urease activity remaining in the 5 processed soybeans can be remarkably
reduced. The results indicate that the aforesaid effect becomes more
remarkable when decompression is performed at a pressure of 30 kPa or less.
It also became clear that the residual urease content (i.e., urease
activity) can be remarkably reduced 10 by preliminary decompressing them.
Furthermore, the addition of a decompressing step not only affects the
urease content but also increases the sweetness of the processed soybeans
and accordingly reduces the raw taste. [0063] 15It is believed that the
reduction of urease  content and the improvement in taste were achieved by
the fact that the thermal conductivity of the soybeans as a whole was
improved, and uniform heating was made possible during the steaming by
conducting decompression prior to 20 steaming. Note that when decompression
was not conducted prior to steaming, nonuniform heating of the soybeans was
observed during steaming, and the urease content was not satisfactorily
reduced. [0064] 25 Test 2: Influence of steaming conditions              As
shown in Table 2 below, the raw taste and residual urease activity of
soybeans processed by changing the steaming conditions were measured. Table
2 shows the steaming conditions together with the results. 30[0065] Table 2
-23-  Decompression condition 



Steaming conditions Raw taste reduction Urease activity Sample 2-1 10 kPa
115C, 25 minutes 5 - Sample 2-2 10 kPa 110C, 25 minutes 5 - Sample 2-3 10
kPa 110C, 61 minutes 5 - Sample 2-4 10 kPa 



75C, 25 minutes 1 +4 Sample 2-5 10 kPa 151C, 25 minutes 5 - Sample 2-6 10
kPa 75C, 61 minutes 2 +4  [0066] As is clear from the results of Table 2,
when 5 the steaming temperature is 75C or less, the raw taste and urease
activity of the soybeans cannot be satisfactorily reduced even when the
steaming time is extended. The results also clarify that having a high
steaming temperature (sample 2-5) does not affect the 10 function of
reducing urease activity (i.e., residual urease content) and removing a raw
taste.  -24 - 



CLAIMS [Claim 1] A method for producing a processed soybean comprising
steps (A) and (B): 5(A) decompressing a soybean; and (B) steaming the
soybean obtained in step (A). [Claim 2]               The method according
to claim 1, wherein the 10 decompressing is conducted by exposing the
soybean to a reduced pressure of 30 kPa or less. [Claim 3]
The method according to claim 1 or 2, wherein 15 the steaming is performed
at 80 to 150C over a period of 1 to 60 minutes. [Claim 4]              The
method according to any one of claims 1 to 20 3, wherein a processed
soybean that has undergone steaming is further subjected to drying and/or
pulverization. [Claim 5] A processed soybean obtainable by any one of the
25 methods according to claims 1 to 4. [Claim 6]              The processed
soybean according to claim 5, which has urease activity of pseudopositive
(+1) or less 30 measured based on Chinese national standard GB/T5413.31-
1997. 


