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DESCRIPTION
Title of Invention: Instant Food Product
Technical Field
{0001] The present invention relates to a rice-based instant food product that can be easily cooked
strply by pouring hot water and waiting for a while or simply by péuring cold or hot water and

heating in a microwave,

Background Art

[0002] Aninstant rice or rice-based food product, such as nstant rice, instant fiied rice, or instant
pilaf] is mainly classified into a retort pouch-packed type aﬁd a dried gelatinized rice type. Among
therm, so-called dried gelatinized rice obtained by directly drying gelatinized rice with hot air at about
100°C to a moisture content of about 5 to 10 mass?%s without adjusting the moisture content of the
gelatinized rice 1s poor inveconstitutability even when soaked in hot water, and therefore requires a
fong cocking tine or tends to have a hard core remaining in ifs prains. Further, such dried gelatinized
rice contains tmany broken rice graing and is irregular in rice prain shape.

[0063] In order to solve these problems, PT1. 1 discloses amethod for producing instant rice, in
which the moisture content of gelatinized (boiled or steamed) rice is adjusted, and then the gelatinized
rice is diied at a high temperature to puflits tissue. In the production method disclosed in PTL 1, riceis
steamed twice, then pre-dried at 100°C or lower, and then puffed with high-temperature hot air at 200
to 400°C. However, i cannot be said that instant rice produced by the method disclosed in PTL 1 is
satisfactory in teconstitutability and texture, in spite of the fact that puffing and drying is performed at a
very high temperature,

[0004]  Further, in PTL2 to PTL 4, there is disclosed a method in which rice grains are previously
subjected to pressing (pressing and flattening) before puffed and dried with high-temperature hot air:
Dried rice obtained by such a method can achieve a more satisfactory puffed state, and therefore has

improved reconstitutability and texture. According to PTL.2 10 PTL4, the dried rice keeps ils original
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shape and has improved reconstitutability. However, the dried rice is obtained by puffing pressed
{lattened rice at once at a high temperature, which causes a problem that the dried vice has a low bulk
specific gravity, and therefore floats in water when hot or cold water is poured. When the dried rice
floats in water, the surface of water cannot be seen during pouring of water due to the floating dried
rice, and therefore an accurale amount of water cannot be poured,

{0005]  In the case of an instant food product, especially, instant cooked rice, instant fried rice, instant
pilaf, or the like that is not a soup dish and does not require draining hot water before eating, the
amount of water poured needs to be accurately and easily adjusted. This is because if the amount of
water is too much, rice cannot absorb all the water and becomes pasty, and on the other hand, if the
amount of water is too little, rice reconstituted with hot water has a hard core remaining in its grains.
[C006]  In order to solve such problems, in the case of an instant food product containing such dried
rice as disclosed in PT1L1 to PTL4, the dried rice is generally separately packed in an attached bag
contamed In a container. In this case, this bag is taken out of the container before cooking, and a
predetermined amount of hot or cold water is poured into the container up to a watedine, and then the

bag is opened and the dried rice is put info the container,
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Summary of Invention
Solution to Problein

{0008] However, when such an instant food product containing dried rice separately packed in an
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aftached bag is cooked, two processes, pouring a predetermined amount of hot or cold water mto a
container and then putting the dried rice contained in the bag into the conteiner, are required which are
different from the process of cooking a commen instant food product. That is, if is necessary to
perform processes different from the process of cooking a comrnon instant food product, Le., ffom the
process of finally pouring hot water or the process of powring cold or hot water and heating in a
microwave. Therefore, cooking fatlure may ocour if cooking instructions written on the package of the
product are not carefully checked.

[0009] Further, when many of the graing of the dried rice do not sink in water, it is difficult to check
the amount of hot water poured. In addition to fhat, the floating dried rice prains are not sufficiently
reconstituted, which results in nor-tsiform cooking. Further, in the case of an instant food product
such as instant seasorred rice boiled with other ingredients or instant fifed rce, mgredients are placed
uncler rice after cooking, and therefore the product is poor in appearance during eafing,

{00107 Hisan object of the present invention to provide an instant food product using puffed daed
rice, which can be eaten by directly powing hot water on the puffed diied rice contained in a contzner
before eating or by pourtng cold or hot water and heating in a microwave before eating,

Solution to Problem

[0011] The present invention is directed to an instant food product that is packed in a contamer and
can be eaten by pouring kot water intto the container or by pouring cold or hot water into the container
and heating in a microwave, the instant food product comprising: a container; and pufled dried tice that
is contained in the container and sinks in watex.

H0012] Since the puffed dried sice contained in the container sinks in water, the surface of water can
be seen flom abave even when hot or cold water is poured info the container containing the paffed
dried rice, and therefore an accurate amount of hot or cold water can be poured into the container,
Therefore, uniike the conventional product containing puffed dried rice, the cooking of the instant food
product according to the present invention does not require the process of once taking out the

separately-packed puffed dried rice from the container and the process of putting the puffed dried rice
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back into the container after pouring a predetermined amount of hot or cold water. Further, similarly to
a common instant food product, the instant food product according to the present invention can be
casily cooked by directly pouring hot or cold water info the container containing the puffed dried rice,
and therefore cooking failure is less likely to occur. Further, since the puffed dried rice sinks in water,
notruniform reconstifition ofthe rice is less likely to occur

[0013] The bulk specific gravity of the puffed dried rice that sinks in water is preferably 0.55 g/ml or
more, particularly preferably (.55 g/mL or more but 0.7 g/mLor less. Here, the bulk specific gravity
was measured in the following manner. The puffed dried rice was put into a 100-mL graduated
cylinder, the bottom of the graduated cylinder was tapped about ten times for leveling, the puffed dried
rice was additionally put into the graduated cylinder up to the 100-mL mark, and then the weight of the
puffed dried rice put into the graduated cylinder was measured. For example, when the weight of the
putled dried rice having a volume of 100 ml.is 55 g, the bulk spexific gravity of the puffed dried rice is
55/100=0.55. Ifthe puffed dried rice has a bulk specific gravity of less than 0.55 g/ml., most of the
grains ofthe puffed dried rice float in water:

(0014} In the present invention, the puffed dried rice contained in the container may be directly placed
in the container. In the present invention, since the pufled dried rice sinks in water, the surface of water
can be seen from above the container. Therefore, it is not necessary to take out the dried rice from the
container before hot or cold water is poured into the container. For this reason, the puffed dried rice
does not need fo be separately packed in a bag, and therefore can be directly placed in the container,
This is advantageous not only in that the surface of water can be seen but also in that separate packing
of the pufled dried rice can be omitted, and therefore a.production process can be simplified and raw
malerials can be saved.

[0015}) The instant food product according to the present invention is particularly preferably of a type
that can be eaten simply by pouring cold or hot water and heating in a microwave, When the instant
food product is cooked by heating in a microwave, the putfed dried rice is sufficiently reconstituted,

and therefore can achieve a texture comparable fo that of cooked rice. Further, when cooked in a
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microwave, the product can be kept bot during eating.

[6016] Therice-based instant food product with a container according to the present invention may
futher contair, in the container, died ingredients that float in water. For example, in the case of an
nstant food product such as instant seasoned rice boiled with other ingredients, instant fited rice, instant
pilaf, or the like, “kayaku” (ingtedients), such as shrimps or vegetables, should be placed on rice after
cooking e temms of appearance. In the present invention, since the puffed dried rice sinks in water, 8
state witere “kayaku” (ingredients} is placed on the rice affer cooking can be achieved as long as the
“kayaku™ is of a type that floats in water. As a method for producing such “kayaku’™ that floats in
water, freeze-drying, puffing and drying with high-temperature hot air, or hot oil drving can be used.
[0017] Further, the present invention is preferably applied to an instant food product that is eaten
without draising hot or cold water poured. Inn the present fnvention, the puffed dried rice contained in
the container sinks in water, and therefore the surface of water can be seen even when hot or cold water
is poured. For this reason, providing a wateline in the container containing the puffed dried rice makes
it possible to pour an aceurate amount of water without once taking out the puffed dried rice from the
comtainer. Since an acowrate amount of water can be poured, water can be given fo the puffed dried
rice in an amount appropriate to reconstifution without the need for draiming hot water. In particulag,
when the present invention is applied to an instant food product such as instant seasoned rice boiled
with other ingredients, instant fried rice, instant pilaf, or the like that is not a soup dish, the puffed dried
rice can absorb all the water poured and achieve the best reconstituted stale.

f0018] 1t is to be noted that the puffed dried rice used i the present mvention refers to porous dried
rice obtained by drying gelatinized rice to adjust its moisture content and then puffing the gelatinized
rice witl hot air at a high temnperature exceeding 100°C, and does notinclude so-called gelatinized rice
{dried gelatinized rice) obtained by directly drying gelatinized rice with hot air at about 100°Cioa
moisture content of about 5 to 10 mass%o without adjusting the moisture content of the gelatinized rice
by drying. Unlike commercially-available so-called gelatinized rice, the puffed dded rice oblained by

putfing and drying at a temperature of preferably 130°C or higher after moisture content adjustment is
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excellent in reconstititability and can satisfactonly keep its original rice grain shape.

[0019] Amethod for producing the puffed dried rice is not particularly limited. Howeves, from the
viewpoint of high reconstitutability, the puffed rice is preferably produced by once drying gelatinized
rice to adjust its moisture content, subjecting the dried rice to pressing and flattening, and then pufling
the pressed flattened rice at a high temyperatare. More specificaily, the puffed dried rice is preferably
produced by subjecting cooked (boiled or steamed) rice to primary deying, subjecting the first stage
dried tice to pressing and flattening, subjecting the pressed flattened rice to secondary drying, and
pufling and drying the second stage dried rice at a high temperature of at Jeast 100°C or higher,
preferably 130°C or higher, more preferably 140°C orhigher, preferably with high-velocity hot air or
superheated stearmn. It is to be noted that the temperature of puffing and drving is lower than 160°C,
that is, lower than all ofthose described in PTL 1 fo PTL 4, and therefore puffed dried rice having a
bulk specific gravity within the above range can be easily obtained,

[0020G]  The puffed dried rice used in the present invention has a high bulk specific gravity and a low
puffing degree. Therefore, in order fo successfully reconstitute the puffed dried rice and to achieve
good texture in the mouth, sufficiently-gelatinized rice is preferably used.. The moisture content of the
cooked (boiled or steamed) rice is preferably adjusted to be higher than that in a method for producing
conventional puffed dried rice, more specifically 55 mass% or more but 65 mass% or less,

[0021] Itisto benoted that it is not necessary for all the puffed dried rice contained in the instant food
product according to the present invention to sink in water or have a bulk specific gravity of 0.55 g/mL
ormore. ltis sufficient that a sample that accufalmiy reflects the lot of the product (final product) in
question or the puffed diied rice has a bulk specific gravity of 0.55 g/ L or more as measured with &
100-mL graduated cylinder in such a manner as described above. Forexample, in the case of the
product, it is sufficient that most of all the pufled dried rice gmins contained in the container sink in
water. This Is because all the rice grains are not puffed in exactly the same way for production reasons.
Even when part of the pufled dried rice floats in water, hot or cold water can be aceurately poured info

the container as long as the surface of water can be sufficiently seen.
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Advantageous Effect of Invention

[0022]  According to the present invention, sinee the puffed dried rice contained in the instant food
product sirks in water, the suzface of water can be seen from above even when hot or cold water is
poured into the container containing the putfed dried rice, and therefore an accurate amount of hot or
cold water can be poured into the container. Sincean accurate amount of water can be poured, the
pufled dried rice can be cooked to its optimal condition, and in addition, can be easily cooked without

the need for the process of once taking out the pufked dried rice from the container before cooking,

Drescription of Embodiments

j0023] Hereinbelow, one example of a method for producing pufled dried rice used for an instant
food product according o the present invention will be described. This production method includes
the steps of “Tice cooking, maoisture content adjustment, pressing and fattening, and puffing and deving
at high temperature”. The method for producing puffed dried rice used for an instant food product
according to the present invention is not linsited v the following production method as long as paffed
dried rice that sinks in water, preferably puffed dried rice having a bulk specific gravity of 0.55 g/mlor
maore can be obtained,

[0024] First, rice as a raw malexial is washed and then cooked. The rice as a raw material can be used
irrespective of its type or guality; and even old rice can be appropriately used. The rice cooking may be
performed either by boiling using a rice cooker or by steaming using a steamer. The rice should be
cooked to a textare that is the same as or slighfly harder than that of cooked rice eaten in general
households. More specifically, the moisture content of the cooked rice 18 45 to 70 mass%e, preferably
about 55 to 65 mass%s, more preferably 57 to 63 mass%. When the moisture content is higher, fhe
texture is better. However, if the moisture content exceeds 65 mass%, sticking between the grains of
the cooked rice is likely to occur. As aresult, the cooked ree 1s difficult to loosen, and is therefore

Hikely to be unevenly dried or puffed.
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[0025] Inthe case of puffed dried rice disclosed in PTL 2 or commercially-available puffed dried rice,
rice is cooked to a very hard texture from the viewpoint of preventing sticking, However, in the
present invention, the moisture content of the cooked rice is prefesably sef to be higher than that ina
method for producing such conventional puffed dred rice. Itis to be noted that an additive such as an
emulsifier, a surfactant, or oil or fat may be added w0 the washed rice before boiling or steaming the rice
to make it easier to Joosen the cooked ree In the subsequent step. In the case of seasoned rice such as
pilaf, seasoning may be performed by adding a liquid seasoning before or after the rice cooking,
[0026] Then, the cooked rice is preferably loosened so as not to become firm. Loosening the cooked
rice makes it possible to evenly dry the cooked rice to obtain dried rice having a good texture. The
cooked rice can be loosened by a mechanical method using a known rotary vane-type paddle ora
method using air. In the present invention, the arnount of water added to the rice before cooking is
larpe, and theréfore the cooked rice is preferably sufficiently loosened.

[0027]  Adter the cooked rice is loosened, the moisture confent of the cooked vice is adjusted by
primary drying to bring the cooked rice to a state where the cooked rice can be subjected o pressing
and flattening, The primary drving should be performed by ventilation at 100°C or lower until the
cocked rice is dried to amoisture content of 20 mass% or more but 30 mass% or less, particularty
preferably 22 mass% or more but 28 mass%o or less. Drying the cooked rice to a moisture content
within the above range makes it possible to bring the cooked rice to a state where the grains of the
cooked rice are not broken even by pressing and flattening.

[00281  After the moisture content is adjusted by primary drying, the cooked rice is subjected to
pressing and flattening, The pressing and flattening can be most simply performed by passing the
grains of the cooked rice through a narow gap between rolls, but may be performed by pressing the
cookexd rice with a pressing machine or a grinding machine. When the cooked rice is pressed and
fattened usmg rolls, the gap between the rolls should be abowt 0.1 to 1 om.  However, the gap
between the rolls pressing the cooked rice is particulariy preferably .20 mm or more but (.60 mm or

less. The cooked rice may be subjected fo pressing and flattening twice ormore. By subjecting the
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cooked rice (o pressing and flattening, tissue destruction occurs in the grains of the cooked rice so that
the cooked rice s easily puffed due to the tissue destruction. The cooked rice is more easily puffed
when more strongly pressed and flattened. However, in the present invention, the gap between the
rolls is particulardy preferably 0.25 mm or more but 0.45 mm or less to achieve a better texture,

0029]  After the cooked rice is pressed and flattened in such a manner as described above, the
moisture content of the first stagefirst stage dried rice is adjusted by futher performing secondary
drying before puffing and drying. The secondary drying is performed to adjust the moisture content of
the first stagefirst stage dried rice to achieve an appropriate puffed state. Similarly to the first stage
drying, the secondary drying should be performed by ventilation at 100°C or lower. The secondary
drying should be performed untit the moisture content of the dried rice (second stage dried rice) after
drying becomes 10 mass% or more but 25 mass% or Jess, more preferably 12 mass%s or more but less
fhan 18 mass%. After the completion of the secondary drying, the second stage dried rice is preferably
sieved, and is then puffed and dried at a high temperature exceeding 100°C.

{0030} The second stage dried rice can be puffed and dried using a high-emperature hot air drier for
drying or baking food. The temperature in the chamber of the drier is sef to a high temperature
exceeding 100°C. In order to suficiently puffthe second stage dried rice to achieve excellent
reconstitutability, the ternperature in the chamber is preferably 130°C or higher, more preferably 140°C
or higher. In the present invention, the second stage dried deesecond stage dried rice is pudfed so that
the puffed rice sinks in water, preferably the bulk specific gravity of the puffed rice is adjusted to 0.55
g/mlormore. In order to puffthe second stage dried ricesecond stage dried rice to achieve a bulk
density within such a range, the degree of puffing is adjusted by controlling temperature, time, air
velocity, ete.

[0031] However, when the puffing is performed at a very igh temperature in a short time, there is a
problem that the second stage dried rice is fikely to be extremely puffed and therefore the puffed rice
has a low bulk specific gravity or the second stage dried rice is Tikely to be unevenly puffed or

nsufficiently dried. For this reason, when the second stage dried rice is putfed and dried using ahigh-
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velocity hot air alietg the temperature of the puffing and drying is preferably lower than those used n
the techniques disclosed in PTL 1 to PTL 4 orthat used to produce commercially-available puffed
dried rice, more preferably lower than 160°C.

[0032] In orderto heat the second stage dried rice to a high temiperature at once (o evenly puff the
second stage dried tice, the second stage diied rice is preferably puffed and dried by, for example,
blowing high-velocity and high-temperature airflow baving an air velocity of 40 m/s ermore and a
ternperature exceeding 100°C onto the grains of the second stage dried rice. At this time, saturated
steam may be supphied into the chamber of the high-temperatore air drier fo Increase the amount of
energy applied to the rice. Alternatively, the second stage dried rice may be puffed by blowing
superheated steam instead of high-velocity and high-temperature airflow.

[0033] The timeofthe pufting and drying greatly varies depending on temperature, air veloeity, or
the amount of therice, and therefore needs to be appropriately adjusted. Broadly speaking, the time of
the puffing and drying is about 30} seconds to 2 mimutes. In this way, the second stage dried rice should
be pulted and dried fo a final moisture content of about 5 mass%6 or more but 12 mass% or less so that
the bulk specific gravity of the puffed dred rice is preferably 0.55 g/mL or more, more preferably 0.6
o'mlor more.

[0034] The pufled doed Hee used in the present invention is produced in, for example, the above
manner, and has the property of smlking in water. Such puffed dried rice, preferabiy a predetemyined
amount of the puffed dried rice is divectly put info a container, and if necessary, “kayaku” (ingredients)
or chried soup is directly put into the container or packed in an attached bag and placed in the container.
Then, the container is sealed {o provide an instant rice food product (final product) with the container,
“Kayaku” (ingredients} or soup can be directly put into the container by preparing it in dry form. Such
dried ingredients or dried soup directly put info the confainer can be produced by a known drying
method such s ﬁeez&dwi_ng, hot-air drving, or ﬂuidized—bad dxyﬂ1g. I particular, whe:ﬁ the dred
“kayaku” {dried ingredients) floats i water, (e rice is on the lower side and the “kayaku” {ingredients)

is placed on the rice after cooking, and therefore the instant food product is excellent in appearance.
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Even when floating in water, the “kayaku” does not cover all the waterline provided i the container as
lony as the amount of the “kayalu™ is small, and therefore an accurate amount of water can be poured.
(0035} The container may be a stiff cup- or bowl-like container such as a container for cup noodle,
but may be a soft packaging-type contamer such as a standing pouch. The waterline indicating the
amount of water necessary for reconstitution and cooking 1s provided inside the container, but may be
provided outside the container when the container s transparent. In the case of a seasoned rice-type
product such as seasoned rice boiled with other ingredients or fried rice, seasoning may be performed
after cooking the rice or before drying the cooked rice. Alternatively; seasoning may be performex
with aftached seasoning oil or soup at the end of cooking, that is, before or afler pouring hot water or
cooking in a microwsve,

{0036] The instant food product containing puffed dried rce according to the present mvention may
be a product that can be eaten simply by pouring hot water and waiting for several minutes, The
nstant food product containing puffad dried rice according to the present invention may be a product
that is cooked in amicrowave. In this case, the product is kept hot during eating, and in addition, the
putled dried ice is easily and sufficiently reconstiuted,

[0037] Asdescribed above, the putied dried rice has the property of sinking in water, and therefore an
accurate amount of water can be poured. Therefore, the instant food product is most preferably applied
to adish that is not a soup dish, especially a dish that does not require draining hot water after cooking,
such as white rice {cooked rice), seasonext rice boiled with other ingredients, fiied rice, pilaf, curry and
1'icé; chicken pilaf stearned glutinous rice with azuki beans, seasoned ghutinous rice steamed with other
ingredients, orrisotto. However, the instant food product may be applied to a dish requiting draining
hot water. Therefore, instant soup dishes such as rice porridge with other ingredients, rice porridge, and
rice with tea poured on it, and instant rice-bowl dishes such as rice bowl dish topped with simmered
chicken and egg and rice bow! dish topped with st fiied vegetables, meat, seafood, etc. can be
provided.

[O038] The thus produced instant food product with a container which contains puffed dried rice is
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cooked and eaten in the following manner. First, the container is opened, and hot or cold water is
potred up to a walerline provi&ed inside the container firough an opening. When the product is of the
above type that can be eaten simply by reconstituting it with hot water, the product is reconstituted and
cooked by pouring hot water and then waiting for & several minutes. On the other hand, when the
product is of the above type that is cooked in a microwave, the product is cooked by pouring hot or
cold water and heating in a microwave for several tens of seconds to several minutes before eating,
{0039] The isstant Hod product according to the present invention is excéﬂent in storage stability, and
therefore may also be used as stockpiled rice in case of disasters. In this case, the puffed dried rice may
be packed not in an individual container but in a large-capacity container.
[0040] <Examples>

Herembelow; the present invention will be specifically described with reference to Exarnples
and Comparative Example.
(00417 <Comparative Example 1> (Production Example of Conventional Product)

Non-ghutinous polished white rice of 700 g was washed and drained, and then emulsified oil,
a sucrose fatty acid ester, and polyphosphate were added thereto at rates of 14 g/kg, 3 gkg, and 0.3
g/kg, respectively, and uniformiy mixed with the polished white rice. Then, water was added thereto
in an amount of 85 mass% ofthe rice, and the rice was cooked for 15 minutes in a rice cooker {gas rice
cooker RR-10KS manfactured by Rinnai Corporatiors. Then, the rice was stearned for 20 minutes
obtain cooked rice whose mwoisture content after cooking was 50%. The cooked rice was cooled by
blowing air over it and Joosened.
[0042] Theloosened cooked rice was placed in a drying chamber and subjected to primary drying for
25 minutes under conditions of 80°C and an air velocity of 3 to 4 m/s to dry it to a moisture content of
26 mass¥a. The first stage dried rice was allowed fo stand for 30 minutes after the primary drying, and
was then sieved to 1Eﬁove very sticky lumps of rice. Further, the first stage dried rice was pressed and
flatiened by passing it thiough 2 0.35 mm gap between rolls. The pressed flatiened rice was placed in

the drying chamber and subjected o secondary drying for 15 minutes under conditions of 80°C and an
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air velocity of 3 to 4 1v/s to dry 1t to a moisture content of 16 mass%.

[0043] The second étage dried rice was allowed to stand for 30 minutes affer the secondary drying,
and was then placed in a high-temperature air drier, which can spray high-temperature airflow at a high
velocity, and puffed and dried for 30 seconds under conditions of 190°C and an air velocity of 50 m/s.
The secondary dried rice was puffed by this puffing and drying so that puffed rice having a moisture

- content of about 8 mass%o was obtained. The puffed dried rice was sieved to remove broken rice

grains and non-puffed nce grams. The bulk specific gravity of the puffed rice remaining after the
sieving was measured in such a manner as described above and found to be 043 g/mlL.

[0044] <Example 1> (Example Involving Puffing and Drying with High-Temperature and High-
Velocity Air Drier)

Puffed dried rice having a bulk specific gravity of 0.60 g/ml. was obtained in the same
manmer as in Comparative Example 1 except that the amount of water added before rice cooking was
mcreased to merease the moisture content of the cooked rice and that the temperature during puffing
and drymng was reduced to fower than 160°C and the second stage dried rice was puffed and dried
while steam was blown into the drying chamber,

(0045 More specifically, non-ghutinous polished white rice of 700 g was washed and dmined, and
then emulsified oil, a sucrose fatty acid ester, and polyphosphate were added thereto at rates of 16 g/kg,
3 gkg, and 1.8 glkg, respectively, and uniformly mixed with the polished white rice. Then, water was
added thereto in an amount of 140 mase%; of the rice, and the rice was cooked for 15 mimtes in a rice
cooker (gas rice cooker RR-10KS mamifactured by Rinnai Corporation). Then, the rice was steamed
for 20 minutes to obtain cooked rice whose moistare content after cooking was 60%. The cooked rice
was loosened while air was blown overit.

[0046] The Ioosened cooked rice was placed in a drying chamber and subjected to primary drying for
35 minutes under conditions of 80°C and an air velocity of 3 to 4 my/s to dry it to a moisture content of
26 mass%. The first stage dried rice was allowed to stand for 30 minutes after the primary dryving, and
was then sieved to remove very sticky fumps of rice. Further, the first stage dried rice was pressed and

flattened by passing it through a gap between rolls twice; the first time, the gap was 0.35 mm and the second
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tme, the gap was 040 mm.

[0047}  The pressed flattened rice was placed in the drying chamber and subjected to secondary drying for
15 mirdtes under conditions of 80°C and an air velocity of 3 to 4 my's to dry it to a moistire conlent of 16
mass%. The second stage dried rice was allowed to stand for 30 minutes after the secondary drying, and
was then placed i a high-fernperature and high-velocity air drier, and puffed and dried for 60 seconds under
conditions of 146°C and an air velocity of 55 ny's while saturated steam was supplied at 0.5 MPa. The
secondary dried rice was puffed by this puffing and drying so that puffed rice having a moisture content of 8
mass%o was obtained. The puffed dried rice was sieved to remove broken rice grains and non-puffed rice
grains. The bull specific gravity of the puffed rice remaining afier the sieving was measuredin such 5
manner as described above and found to be (.60 g/ml.

[0048] <Test Methods>

(1. Evaluation of Sinking)

The puffed dried rice of 30 g produced in Comparative Exarple 1 or Example I wasplacedin a
glass cup having an opening of about 7 cm, and 100 mL of water was poured into the glass cup and aliowed
to stand for about 10 seconds. Thery, the glass cup was observed fiom above to determine whether or not
the surface of water could be seen. Further, the glass cup was observed from its side (o determaine whether
or not the rice sank in water,

[0049] (2. Sensory Evaiuation)

The puffed dried rice of 90 g produced in Comparative Example 1 or Example 1 wag placedina
cup-like container, and was mixed with 7.2 g of powdered soup, 3 g of dried egg, 2.5 g of freeze-dried pork,
1.3 gof freeze-dried shrinp, and 0.9 g of dried green onion. Then, 160 mL of water at 25°C was added to
the cup-like container, and the cup-liked container was loosely covered and heated in a microwave (output:
500 W) for 5 minutes and 30 seconds and then steamed for 1 minute. The cup-like container was taken out
of the microwave, and the contents were well mixed to make fried rice. Five panelists ate the fried rice and

evaluated the texture of tice according to the following criteria
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scored on ascaleof 1 1o 3, The most common score was given to the sample.
[00507 1: The sample is significantly inferior in fexture to common cooked rice and cannol be eaten.

2:The Smaple can be eaten, but is quite inferior in texture to commeon cooked rice and has no
commercial vatue,

3: The sample is inferior in texture to common cooked rice, but can be satisfactorily eaten and
has a comnercial value,

4: The sample is slightly inferfor in texture to commeon cooked rice, but is very good as mstant
cooked rice.

5: The sample is comparable to common coolked rice.
[0051] Asaresult of the evaluation of sinking, most of the grains of the rice producext in Comparative
Example 1 floated in water and therefore the surthace of water could not be seen, whereas some of the
grains of the rice produced in Exampie | floated in water, but most of them sank in water, and therefore
the surface of water could be cleardy seen. As a result of the sensory evaluation, both the fied rice of
Comparative Exampile | and the fied tice of Example | absorbed all the water poured with no water
remaining in the cortainer, and were rated 5, or excellent.
[0052] Inthe sensory evaluation, the fried rice of Example 1 was cooked without using a microwave
by powring 160 mL ofhot water at 100°C instead of water &t 25°C, covering the container; and waiting
for 6 minutes and 30 seconds before eating . I this case, the puffed diied rice absorbed waterbut had a
stightly hard core remaining in i, and was therefore slightly poor in textare. However, i seemed that
the sample could be satisfactorily improved in texture by waiting for a longer time or by pouring 2
larger amount of ot water and then draining bot water, and therefore coald have a commercial value.
(053] <Experiment 1: Examination of Bulk Density=

The temperature of the puffing and drying in Example 1 was changed as shown in Table 1 to
produce different specific gravities of puffed dried rice. The air velocity, the exposure tume, the method
for evaluating sinking, the method for measuring bulk specific gravity, and the sensory evaluation

method were (he same as those described in Exampie | and above,
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[0054] [Table1]

Mmi °c g‘&z{’;ﬁ: Fvaluation of Sinking ey
133 075 Mostof the rice grains sinke 3
137 a7 Most of thetice grains sik, 4
141 (.65 Afew oftherice grains foat, burthe surface of watk can be casily seer 4
146 06 Some of the rice grains float, but the surface of water can be casily seen. 5
151 .55 Someofthe e grains floa, but the surfie ol water can be seen. 3
155 0.5 Many of the rice rains floa, and therefore the surface of water canmot be seen, 5
150 045 Many of the rice grains float, and therefore the surface of water cannotbe seen, 5

H0055]  As can be seen fiom the evaluation results shown in Table 1, when the bulk specific gravity
was 0.55 or maore, the surface of water can be seen fiom above the cup, and therefore the surface of
water can be seen during powring of bot or cold water. The bulk specific gravity was preferably 0.7 or
less in terms of texture. Further, the bulk specific gravity was particulardy preferably 0.55 t0 0.65 g/mL
in terms of both aspects.
[0056] <Experiment 2: Examination for Achieving the Same Bulk Specific Gravity>

From the resuilts of Experiment !, the best bulk density of the puffed dried rice was regarded
as 0.0 g/mL. Therefore, an examination was made as to whether or not puffed dried rice having such a
specific gravity could be produced even by changing the temperature of puffing and drying (the
temperature of drying with high-temperature and high-velocity airflow). Further, such puffed dried
rice produced by changing the temperature of puffing and drying was subjected (o a sensory test to
determine whether or not ifs texture was as preferable as that of the puffed dried rice produced in
Example 1. More specifically, the temperature of puffing and drying was gradually reduced from
160°C while the air velotity was increased, and as a result of repetition of tdal and error, conditions
under which puffed dried rice whose bulk specific gravity measurement result was 0.6 g/mL could be
produced were found. Asin the case of Experiment 1, the sensory evaluation was made using fried

rice cooked In amicrowave. The results are shown in Table 2.
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[0057] [Teble?]

Pufting Temperature *C Alr Veocity s Btk Specitic Granaty ghmt. Sensery Evaluation
154 4t 06 5
146 33 06 5
43 Wy 6 3
141 g3 06 5
3% 9 06 3

fO058]  As shown in Table 2, the bulk specific gravity could be adjusted to 0.6 g/mL by controlling the
air velocity even when the temperature of puffing and drving was changed from the 130s°C o the
150s°C. 1t was confirmed thatin any of the cases, the result of sensory evaluation of fried rice was
excellent.

[0059] <Bxample 2> (Exampie Involving Puffing and Drying with Supetheated Steam)

Second stage dried rice obtained by performing pressing and flatiening and then secondary
drying in the same manner as in Example 1 was puffed and dried using superheated steam instead of
the high-temperature and high-velocity air drier used in Example 1. More specifically; superheated
steam at 400°C generated by a supetheated steam penerator was introduced at a flow rate of 20 ko/h
mnto the chamber of a superheated steam drier for drying powdered soup. The superheated steam drier
had an impeller inside its chamber. The temperature in the chamber was adjusted to 165°C, and the
second stage dried rice was placed i the chamber. The second stage dded rice was puffed by heating
for 64 seconds while stirred with the impeller. The temperature in the chamber afler 64 seconds was
185°C. The puifed dried rice was sieved to remove broken rice grains and nos-puffed rice grains. The
bulk specific gravity of the puffed rice remaining after the sieving was measured in such amanner as
described above and found to be 0.6 gimlL.

[0060] The puffed dred rice of Example 2 was cooked in the same manner as m Exarmple 1 and then
ealen. As aresult of the sensory evaluation, the puffed dried rice was rated 5, or excellent. The fried
rice using the puffed dried rice produced in Example | and the fiied rice using the puffed dried rice
produced in Example 2 were compared in more detail. As aresult, the fried rice using the puffed dred

rice produced using superheated steam in Example 2 was felt slightly superior in texture, but the puffed
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drjed rice produced by drytng with high-termperature and high-velocity airflow in Example 1 was felt

slightly superior in tenms of uniformly puffing the second stage dried rice.
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CLAIMS

L. An mstant food product that 1s packed in a container and can be eaten by pouring cold or ot
water into the container and heating in a microwave, the instant food product comprising: a container;
and puffed dried rice that is contained in the container and sinks m water,

wherein the putfed dried rice has a bulk specific gravity of (.55 g/mL or more but 0.7 g/mL or
less and has a final moisture content of 5 mass% or more but 12 mass% or less.
2. The instant food product according to claim 1, wherein the puffed dried rice contained in the
comtainer is directly placed in the container:
3. The mstant food product according to claim 1 or 2, which is eaten withowt draining hot or cold
water poured before eating,
4. "The instant food product according to any one of claims 1 fo 3, wherein the puffed dried rice is
obtained through pressing and flattening.
5. The instant food product according to any one of claims 1 to 3, wherein the puffed dried rice is
prepared by adjusting a moisture content of boiled or steamed rice and then puffing and drying the rice

at 130°C or higher but lower than 160°C.



