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Description

[0001] The present invention relates to a method for
granulating a food, for instance, a raw material for food
or a food composition such as curry (or curry roux),
stew, soup, sauce, a variety of seasonings and a variety
of spices as described in claim 1.
[0002] Methods for granulating foods without using
any water are disclosed in, for instance, JP-A-58-
116652 (1983) and JP-A-59-66848 (1984). More specif-
ically, JP-A-58-116652 (1983) relates to a novel method
for preparing oil and fat-containing granular seasonings
which can be stored at ordinary temperature over a long
period of time by substantial inhibition of the oxidation of
the oil and fat present therein, which comprises the
steps of mixing a heated liquid of solid oil and fat, which
have an open-tubed melting point ranging from about 30
to 45°C, preferably about 35 to 38 °C and are heated
into the molten state, with a mixed powdery seasoning
which is preferably warmed, in advance, with stirring;
cooling the resulting mixture down to a temperature of
about 10 to 15°C to thus solidify the oil and fat compo-
nents and then granulating the solidified mixture by a
means such as grinding or crushing. On the other hand,
JP-A-59-66848 (1984) relates to a novel dry-granulation
method which comprises mixing, in a powdery condi-
tion, a powdery material to be granulated with a pow-
dery binder having an open-tubed melting point ranging
from 40 to 130°C, then heating the resulting powdery
mixture at a temperature of not less than the open-
tubed melting point of the powdery binder and subse-
quently cooling the processed and heated mixture down
to a temperature of not more than the open-tubed melt-
ing point of the binder.
[0003] However, the foregoing methods provide gran-
ular materials whose particle size distribution is wider
than that observed on granules prepared by granulation
through extrusion and the methods may often require a
process for adiusting the particle size of the resulting
granular products. Moreover, the granules prepared by
these methods are weakly associated as compared with
those prepared by granulation through extrusion and
thus the ganules are easily destroyed even by an acci-
dental weak external shock.
[0004] On the other hand, a method for granulating
foods through extrusion is a kind of wet-method as dis-
closed in, for instance, JP-B-53-45380 (1978). The
method of this type comprises water addition-granula-
tion-hot air drying processes, can provide granules hav-
ing a narrow particle size distribution and does not
require any process for adjusting particle size. However,
the method requires water-addition and drying proc-
esses and this results in poor operating efficiency.
Moreover, the drying process leads to disappearance of
desired smells of foods and deteriorates the taste
thereof.
[0005] Accordingly, the object of the present invention
is to provide a novel method for dry granulation of foods

without addition of water and more particularly to a
method for efficiently preparing granular foods, which
does not require any process for adjusting particle size
distribution after granulation and which permits the pro-
duction of granular foods having appropriate strength.

[0006] This object has been achieved by the finding
that if a material to be granulated is processed by mix-
ing, under heating, the material with oil and fat having a
specific open-tubed melting points, then granulating the
mixture through extrusion and rapidly cooling the
extruded mixture, the resulting granular material does
not require any process for adjusting particle size distri-
bution after granulation unlike the conventional methods
and the resulting granules have high strength.
[0007] The method according to the present invention
can be applied to granulation of a food, for instance, a
raw material for food and a food composition such as
curry (or curry roux), stew, soup, sauce, a variety of sea-
sonings and a variety of spices. Examples of these raw
materials usable in the present invention are powdery or
particulate materials, in particular those having particle
sizes of not more than 1,000 µm. In addition, the
method of the present invention is preferably applied to
foods comprising wheat flour as an ingredient thereof.
[0008] The oil and fat usable in the present invention
are not restricted to specific ones inasmuch as they
have open-tubed melting points ranging from 40 to 55
°C. This is because if the open-tubed melting point
thereof is less than the lower limit, the resulting granular
foods and/or raw materials for foods cannot hold the
granular states when they are under shipment or stored
in environments having relatively high temperatures
such as those encountered in summer. On the other
hand, if the open-tubed melting point thereof exceeds
the upper limit defined above, the taste and texture,
upon eating, of these granular foods and the foods
obtained from these raw materials are adversely
affected. For instance, one would feel rough to the
tongue upon eating them and the foods have unsatis-
factory flavors. The oil and fat preferably have open-
tubed melting points ranging from 46 to 53°C.
[0009] In the method of the present invention, materi-
als to be granulated such as raw materials for food and
food compositions are first admixed with oil and fat
under heating. The amount of the oil and fat to be added
ranges from 5 to 18% by weight and preferably 7.5 to
15% by weight, with the balance being the material to
be granulated such as those listed above. If the oil and
fat are used in an amount falling within the range
defined above, the resulting mixture can easily be gran-
ulated and the food ultimately obtained exhibits good
taste and texture free of stickiness and roughness upon
eating it and comprises granules having relatively high
strength.
[0010] When the material to be granulated comprises
at least two combined powdery raw materials, it is pre-
ferred to previously mixing these raw materials in the
powdery state and then mixing the material with oil and
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fat. Moreover, oil and fat are preferably converted into a
liquid state, in advance, through heating to simplify the
mixing operation thereof with the material to be granu-
lated.

[0011] The foregoing mixing step may be performed
by mixing, at a time, all of the raw materials constituting
the material to be granulated and oil and fat, but prefer-
ably performed by first premixing a part of the raw mate-
rials constituting the material to be granulated (e.g.,
wheat flour) with oil and fat with heating, then adding the
remaining raw materials to the premixture and mixing
them under heating.
[0012] When foods comprising a large amount of
starch materials such as roux for curry and stew are
granulated by a wet-method, the granulation in general
requires the use of a large amount of oil and fat for the
improvement of the granulating properties of the foods.
According to the present invention, however, the oil and
fat having a specific open-tubed melting point are used.
The use of such oil and fat permits not only the improve-
ment of the granulating properties of such foods, but
also the reduction of the amount of the oil and fat
required for the improvement of the properties. The
required amount of the oil and fat is about 30% smaller
than that required for the conventional wet-methods.
[0013] The conditions for heating during mixing these
ingredients vary depending on the kinds of the material
to be granulated, but the heating operation is in general
carried out at a temperature of not less than the open-
tubed melting point of the oil and fat used. In addition,
the material to be granulated comprising ingredients
which require cooking through heating is heat treated
under conditions adapted for cooking these ingredients.
The conditions for heating also vary depending on the
overall amount of the material to be granulated, but are
in general a temperature ranging from 80 to 120 °C and
a heating time ranging from 5 to 40 minutes.
[0014] According to the present invention, the forego-
ing material to be granulated which has been mixed
under heating is treated in an extrusion granulator at the
mixing temperature without cooling; or is cooled down
to a temperature of about 60°C, preferably on the order
of 50 to 60 °C and then treated in an extrusion granula-
tor at that temperature. In this respect, the material
obtained after the heating and mixing processes and
having a temperature ranging from 100 to 130 °C can
be cooled down to a level on the order of 50 to 60 °C in
accordance with a known method such as those which
make use of a twin-screw extruder or a fluidized bed
cooling device
[0015] In the present invention, any known extrusion
granulator may be used, but preferred are double-screw
type ones from the viewpoint of high production capac-
ity and operation efficiency thereof. Moreover, the gran-
ulation is preferably carried out while the temperature of
the granulator is set to a level such that the granulated
product discharged from the granulator is maintained it
50 to 60 °C.

[0016] According to the method of the present inven-
tion, the granulated product was rapidly cooled to a
desired temperature level immediately after it is dis-
charged from the granulator. This rapid cooling can be
carried out by, for instance, (i) a method comprising
rapid cooling through blowing a cold gas such as cooled
carbon dioxide or nitrogen gas on the granulated prod-
uct, (ii) a method comprising blowing cold air on a fluid-
ized bed of the granulated product and (iii) a method
comprising dropping the granulated product on a floor
previously cooled to a desired temperature through the
use of dry ice or cold carbon dioxide gas while moving
the granulated product on the floor, with the foregoing
method (iii) being preferred. Thus, the oil and fat
included in the granulated product are rapidly cooled to
the solidifying temperature thereof and as a result, they
do not get cloudy. The rapid cooling is performed in
such a manner that a material having a temperature
ranging from 50 to 60°C is cooled down to 20 °C within
10 minutes, preferably 1 to 5 minutes.

[0017] Thus, the method of the present invention per-
mits the production of a granulated food having an aver-
age particle size ranging from 0.3 to 3 mm.
[0018] In the present invention, the granulated product
thus prepared is formed into agglomerates having a
large particle size by dividing the granules into portions
of predetermined amounts and heating them to associ-
ate them through fusion-bonding of the oil and fat. More
specifically, the granulated product is distributed in each
container in a predetermined amount (or volume) and
then the container is warmed at a temperature around
the open-tubed melting point of the oil and fat (for
instance, ranging from the open-tubed melting point of
the oil and fat to a temperature 20 °C higher than the
open-tubed melting point) to melt a part of the oil and fat
in each granule and to thus agglomerate the granules
(this phenomenon is generally called "caking"). The
foregoing warming treatment is preferably carried out by
a mild heating means such as a means for passing or
circulating warmed water around the container and may
be performed while the contents of the container is agi-
tated. Thereafter, the contents of the container is cooled
down to a temperature of not more than the open-tubed
melting point of the oil and fat, preferably 10 to 25°C to
give agglomerates. The size of the agglomerate may
arbitrarily be controlled by, for instance, properly select-
ing the size of the container. In this respect, the contents
of the container can easily be cooled by, for instance,
substituting cold water for the warmed water circulated
around the container during the warming step.
[0019] According to the present invention, (i) water is
not used, accordingly the method does not require any
drying process and thus the production process can be
made simple; (ii) a high content of starch ingredients in
the material to be granulated requires the use of a large
amount of oil and fat and this adversely affects the taste
and texture of the resulting granulated product, but the
present invention permits effective solution of this prob-
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lem since the method permits granulation even if the
amount of oil and fat is low; (iii) the rapid cooling proc-
ess can prevent the oil and fat from getting cloudy, thus
permits the production of granular foods or raw materi-
als for foods having good appearance, and the usage
thereof can be made convenient if the granulated prod-
uct is distributed in containers in a predetermined
amount to agglomerate the same. Moreover, the granu-
lated product is agglomerated by adhesion of granules
through fusion-bonding of the oil and fat. Therefore, the
association thereof is not so strong and the agglomer-
ates are excellent in solubility in (hot) water.

[0020] Since the granulated foods prepared by the
method of the present invention have excellent proper-
ties discussed above, the shapes of the particles can be
maintained during transportation and storage. Moreo-
ver, curry and stew can easily be prepared by dissolving
roux for stew and curry preparesd according to the
method of the present invention in, for instance, hot
water since they have good solubility. The method of the
present invention will hereunder be explained in more
detail with reference to the following working Examples.

Example 1 (Cream Stew)

[0021] In a container for mixing provided with a stirring
machine, there were admixed 30 parts by weight of
wheat flour and 15 parts by weight of hardened palm oil
having an open-tubed melting point of 48 °C (corre-
sponding to 15% by weight on the basis of the total
weight of the material to be granulated) while heating
the container in such a manner that the temperature of
the mixture was maintained at 120°C. Thereafter, there
were added, to the resulting mixture, 17 parts by weight
of starch, 9 parts by weight of sugar, 8 parts by weight
of common salt, 6 parts by weight of cornstarch, 5 parts
by weight of powdered milk and 10 parts by weight of
other seasonings, followed by mixing these ingredients
while heating in such a manner that the temperature of
these mixed ingredients was maintained at 95°C. The
mixture was cooled down to about 60 °C and then gran-
ulated in an extrusion granulator (egg pelleter, available
from Fuji Powdal Co., Ltd.; pore diameter of the screen:
1.2 mm). The granulated product maintained at 60°C
was rapidly cooled down to about 20°C within one
minute by bringing the product into contact with dry ice
(0.3 kg per 1 kg of the granulated product) immediately
after being discharged from the granulator without sub-
jecting it to any drying process to give a granular cream
stew product (particle size: 1.2 mm).
[0022] The resulting granular cream stew had excel-
lent taste and texture and good appearance, the gran-
ules had appropriate strength and was excellent in
solubility in (hot) water.

Example 2 (Curry)

[0023] In a container for mixing provided with a stirring

machine, there were admixed 26 parts by weight of
wheat flour and 10 parts by weight of hardened palm oil
having an open-tubed melting point of 50 °C (corre-
sponding to 10% by weight on the basis of the total
weight of the material to be granulated) while heating
the container in such a manner that the temperature of
the mixture was maintained at 120°C. Thereafter, there
were added, to the resulting mixture, 13 parts by weight
of sugar, 13 parts by weight of common salt, 11 parts by
weight of cornstarch, 10 parts by weight of powdered
curry, 2 parts by weight of powdered milk and 15 parts
by weight of other seasonings, followed by mixing these
ingredients while heating in such a manner that the tem-
perature of these mixed ingredients was maintained at
106 °C. The mixture was cooled down to about 60 °C
and then granulated in an extrusion granulator identical
to that used in Example 1. The granulated product
maintained at 60°C was rapidly cooled down to about
20°C within one minute by bringing the product into con-
tact with dry ice (0.3 kg per 1 kg of the granulated prod-
uct) immediately after being discharged from the
granulator without subjecting it to any drying process to
give a granular curry roux product (particle size: 1.2
mm).

[0024] The resulting granular curry roux had excellent
taste and texture and good appearance, the granules
had appropriate strength and was excellent in solubility
in (hot) water.

Example 3 (Cream Stew)

[0025] The same procedures used in Example 1 were
repeated except that the cooling of the resulting granu-
lated product was performed in a fluidized bed cooling
device under the conditions of a cooling air temperature
of -10°C, a flow rate of the cooling air of 12 m3/min and
a retention time in the device of about 10 min to give
granular roux for cream stew.

Example 4 (Cream Stew)

[0026] An amount of 0.12 kg of the granular cream
stew prepared in Example 1 was packed in a molding
container (8 cm × 14 cm × 3 cm) of cardboard, allowed
to stand in a temperature controlled bath maintained at
55°C for 12 hours and then returned to room tempera-
ture to give agglomerated roux for cream stew. In these
agglomerates, the cream stew granules were fusion-
bonded together in such a manner that they were easily
destroyed through the application of a slightly high
external force.

Claims

1. A method for preparing a granular food comprising
the steps of mixing a material to be granulated with
oil and fat having an opentubed melting point rang-
ing from 40 to 55 °C under heating without addition
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of water, then subjecting the mixture to granulation
through extrusion and rapidly cooling the granu-
lated product having a temperature ranging from 50
to 60 °C down to 20 °C within 10 minutes.

2. The method of claim 1 which further comprises
dividing the rapidly cooled product into portions of
predetermined amounts, warming them to agglom-
erate the granules and then again cooling them to
give agglomerates.

3. The method of claim 1 or 2 wherein the added
amount of the oils and fats ranges from 5 to 18% by
weight.

4. The method of any of claims 1 to 3 wherein the
open-tubed melting point of the oil and fat ranges
from 46 to 53 °C.

5. The method of any of claims 1 to 4 wherein the
material to be granulated comprises wheat flour.

6. The method of any of claims 1 to 5 wherein the
heating is carried out at a temperature of 80 to 120
°C for 5 to 40 minutes.

7. The method of any of claims 1 to 6 wherein the
granulated product is rapidly cooled by blowing a
cold gas on the product; by blowing cold air on a flu-
idized bed of the product; or by dropping the prod-
uct on a floor previously cooled to a desired
temperature through the use of dry ice or cold car-
bon dioxide gas while moving the product on the
floor.

8. The method of claim 7 wherein the rapid cooling is
carried out by blowing a fluidised bed of the granu-
lated product with cold air.

9. The method of claim 7 wherein the rapid cooling is
carried out by cooling the granulated product hav-
ing a temperature ranging from 50 to 60 °C down to
10 °C within 10 minutes.

10. The method of any of claims 1 to 9 wherein the oil
and fat to be mixed with the material is in the heated
liquid state.

11. The method of claim 5 wherein the oil and fat is
firstly mixed with wheat flour under heating and fur-
ther mixed with the material other than wheat flour
under heating.

12. The method of claim 2 wherein the cooled granular
product is warmed at a temperature ranging from
the open-tubed melting point of the oil and fat to a
temperature 20°C higher than the open-tubed melt-
ing point.

13. The method of claim 2 or 12 wherein the warming is
performed using warmed water.

Patentansprüche

1. Verfahren zur Herstellung eines granulösen Nah-
rungsmittels, umfassend Mischen eines zu granu-
lierenden Materials mit Öl und Fett einer in einem
unverschlossenen Röhrchen gemessenen
Schmelzpunktes im Bereich von 40 bis 55°C unter
Erwärmen und ohne Zugabe von Wasser, dann
Granulieren des Gemisches durch Extrusion und
schnelles Abkühlen des granulierten Produkts mit
einer Temperatur im Bereich von 50 bis 60°C auf
20°C innerhalb von 10 Minuten.

2. Verfahren nach Anspruch 1, das darüber hinaus
Portionieren des schnell abgekühlten Produkts in
vorbestimmte Mengen, Erwärmen dieser Portio-
nen, um die Körnchen zu agglomerieren, und dann
ihr erneutes Abkühlen, um Agglomerate zu erhal-
ten, umfaßt.

3. Verfahren nach Anspruch 1 oder 2, wobei die
Menge an zugegebenen Ölen und Fetten im
Bereich von 5 bis 18 Gew.-% liegt.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
der in einem unverschlossenen Röhrchen gemes-
sene Schmelzpunkt des Öls und Fettes im Bereich
von 46 bis 53°C liegt.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
das zu granulierende Material Weizenmehl umfaßt.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
das Erwärmen bei einer Temperatur von 80 bis
120°C für 5 bis 40 Minuten durchgeführt wird.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
das granulierte Produkt schnell abgekühlt wird,
indem ein kaltes Gas auf das Produkt geblasen
wird, kalte Luft auf das Produkt, das sich in einem
Wirbelbett befindet, geblasen wird, oder indem das
Produkt auf eine Unterlage aufgebracht wird, die
zuvor durch die Verwendung von Trockeneis oder
kaltem, gasförmigem Kohlendioxid auf eine
gewünschte Temperatur abgekühlt wurde, wobei
das Produkt auf der Unterlage bewegt wird.

8. Verfahren nach Anspruch 7, wobei das schnelle
Abkühlen durch Blasen von kalter Luft auf das gra-
nulierte Produkt, das sich in einem Wirbelbett befin-
det, durchgeführt wird.

9. Verfahren nach Anspruch 7, wobei das schnelle
Abkühlen durch Abkühlen des granulierten Pro-
dukts mit einer Temperatur im Bereich von 50 bis
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60°C auf 10°C innerhalb von 10 Minuten durchge-
führt wird.

10. Verfahren nach einem der Ansprüche 1 bis 9, wobei
sich das mit dem Material zu mischende Öl und Fett
in einem erwärmten flüssigen Zustand befindet.

11. Verfahren nach Anspruch 5, wobei das Öl und Fett
zunächst unter Erwärmen mit Weizenmehl
gemischt wird und dann unter Erwärmen mit einem
anderen Material außer Weizenmehl gemischt
wird.

12. Verfahren nach Anspruch 2, wobei das abgekühlte
granuläre Produkt bei einer Temperatur, die im
Bereich von dem in einem unverschlossenen Rohr
gemessenen Schmelzpunktes des Öls und Fettes
bis zu 20°C höher als der in einem unverschlosse-
nen Rohr gemessene Schmelzpunkt liegt, erwärmt
wird.

13. Verfahren nach Anspruch 2 oder 12, wobei das
Erwärmen unter Verwendung von erwärmten Was-
ser durchgeführt wird.

Revendications

1. Procédé pour la préparation d'un aliment granulaire
comprenant les étapes consistant à mélanger un
matériau que l'on veut granuler avec des huiles et
graisses ayant un point de fusion en tube ouvert
compris entre 40 et 55°C tout en chauffant sans
addition d'eau, à soumettre ensuite le mélange à
une granulation par extrusion et à refroidir rapide-
ment le produit granulé ayant une température
comprise entre 50 et 60°C jusqu'à 20°C en 10
minutes.

2. Procédé selon la revendication 1, qui comprend en
outre la division du produit refroidi rapidement en
portions de quantités prédéfinies, leur chauffage
afin d'agglomérer les granulés et ensuite de nou-
veau leur refroidissement afin de donner des agglo-
mérats.

3. Procédé selon la revendication 1 ou 2, dans lequel
la quantité ajoutée d'huiles et graisses est comprise
entre 5 et 18% en poids.

4. Procédé selon l'une quelconque des revendications
1 à 3, dans lequel le point de fusion en tube ouvert
des huiles et graisses est compris entre 46 et 53°C.

5. Procédé selon l'une quelconque des revendications
1 à 4, dans lequel le matériau que l'on veut granuler
comprend de la farine de blé.

6. Procédé selon l'une quelconque des revendications

1 à 5, dans lequel le chauffage est effectué à une
température comprise entre 80 et 120°C pendant 5
à 40 minutes.

7. Procédé selon l'une quelconque des revendications
1 à 6, dans lequel le produit granulé est refroidi
rapidement en soufflant un gaz froid sur le produit;
en soufflant de l'air froid sur un lit fluidisé du produit;
ou en faisant chuter le produit sur une surface préa-
lablement refroidie à une température souhaitée en
utilisant de la carboglace ou du dioxyde de carbone
gazeux froid, tout en déplaçant le produit sur la sur-
face.

8. Procédé selon la revendication 7, dans lequel le
refroidissement rapide est effectué en soufflant de
l'air froid sur un lit fluidisé du produit granulé.

9. Procédé selon la revendication 7, dans lequel le
refroidissement rapide est effectué par refroidisse-
ment du produit granulé ayant une température
comprise entre 50 et 60°C jusqu'à 10°C en 10
minutes.

10. Procédé selon l'une quelconque des revendications
1 à 9, dans lequel les huiles et graisses que l'on
veut mélanger avec le matériau sont à l'état de
liquide chauffé.

11. Procédé selon la revendication 5, dans lequel les
huiles et graisses sont tout d'abord mélangées
avec de la farine de blé tout en chauffant et ensuite
sont mélangées avec le matériau autre que la
farine de blé tout en chauffant.

12. Procédé selon la revendication 2, dans lequel le
produit granulaire refroidi est chauffé à une tempé-
rature comprise entre le point de fusion en tube
ouvert des huiles et graisses et une température
supérieure de 20°C au point de fusion en tube
ouvert.

13. Procédé selon la revendication 2 ou 12, dans lequel
le chauffage est effectué en utilisant de l'eau
chaude.
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