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(54) METHOD AND SYSTEM FOR
POWDERIZING A LIQUID FORM TREATED
MATERIAL INTO POWDER FORM (57)

The present invention provides a method and system for
powderizing a liquid form treated material into powder form
including a treatment housing with a powderization cham-
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ber, a collection base, an injection nozzle on the top of the
treatment housing, a drying unit in a lower portion of the
treatment housing, and an moisture air passage provided in
an upper portion of the treatment housing and a filter unit.
The drying unit having a drying air passage to facilitate a
tangentially injection of the air flowing therethrough into the

(21)  Appl. No: 117217021 powderization chamber. When the liquid form treated mate-
(22) Filed: Aug. 30, 2005 rials is injected into the powderization chamber, and a dry
airflow is provided, an airflow is created. As a result, the

Publication Classification reaction rate is greatly increased, the chance and time of

decomposition of enzyme or protein during powderization is

(51) Int. CL much lowered such that the resulting powder maintain a

A23B  4/03 (2006.01) content of high enzyme activity and high nutrition value.
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METHOD AND SYSTEM FOR POWDERIZING A
LIQUID FORM TREATED MATERIAL INTO
POWDER FORM

BACKGROUND OF THE PRESENT
INVENTION

[0001]

[0002] The present invention relates to a method and
system for powderizing a liquid form treated material into
powder form, and more particularly to a method and treat-
ment for powderization with an injection nozzle and a
powderization chamber for providing an optimum environ-
ment for powderization while maintaining a level of activity
of enzyme of the ingredient.

[0003] 2. Description of Related Arts

1. Field of Invention

[0004] Nutritious plants having high level of enzyme
activity are widely used for powderization. Conventional
powderization device either provides a chamber for vacuum
drying under very low temperature such that when a starting
material such as a piece of fresh vegetable or fruit is placed
in the device, the starting material will be vacuum dried and
frozen to form a frozen intermediate material which is then
grounded into powder. However, the nutritional value of the
starting material will be destroyed under such a low tem-
perature which is essential for the freezing and drying the
material and the enzyme activity of the material will then be
very low after powderization.

[0005] On the other hand, alternate method of preparing
the powder from the starting material employs complicated
procedure and extraordinary long period of time in order to
maintain the nutritious value and high enzyme activity of the
starting materials. The juice of the starting material is first
extracted and mixed with a vehicle such as starch to form a
mixture intermediate which is then undergone a drying
process to form a solid intermediate. Then the solid inter-
mediate is grounded to powder form. The drying process
takes at least 6 to 10 hours which is a long period of time.
The enzyme will be decomposed or died during this long
period of time and the nutritious value and enzyme activity
of the starting materials will be lowered significantly.

SUMMARY OF THE PRESENT INVENTION

[0006] A main object of the present invention is to provide
a a method and system for powderizing a liquid form treated
material into powder form which is designed for providing
a powderization process for powderizing a liquid form
treated material.

[0007] Another object of the present invention is to pro-
vide a method and system for powderizing a liquid form
treated material into powder form which is designed for
providing a powderization process for powderizing a liquid
form treated material with a level of enzyme activity so as
to transform the material into powder form while maintain-
ing the nutritional value and the level of enzyme activity of
the treated material.

[0008] Another object of the present invention is to pro-
vide which is designed for providing a powderization pro-
cess for powderizing a liquid form treated material which
provides an optimum powderization condition for the pow-
derization process such that a high level of enzyme activity
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of the treated materials is maintained and the powderization
process is kept at a relative short period of time.

[0009] Another object of the present invention is to pro-
vide a method and system for powderizing a liquid form
treated material into powder form such that a relatively high
level of enzyme activity of the treated materials for the
process is maintained.

[0010] In order to accomplish the above objects, the
present invention provides a system for powderizing a liquid
form treated material into powder form comprising:

[0011] a treatment housing having a powderization cham-
ber and comprising a collection base in the bottom of the
treatment housing;

[0012] an injection nozzle provided on the top of the
treatment housing for spraying a liquid form treated mate-
rials;

[0013] a dry air passage provided in a lower portion of the
treatment housing for providing a stream of air flowing into
the powderization chamber of the treatment housing; and

[0014] a moisture air passage provided in an upper portion
of' the treatment housing comprising a filter unit allowing the
passage of water and air passing out of the powderization
chamber while maintaining particles inside the powderiza-
tion chamber;

[0015] whereby when the liquid form treated materials is
pre-treated to a predetermined relatively lower temperature
and is sprayed into the powderization chamber, and a stream
of dry air at a relatively higher temperature is injected into
the powderization chamber through the dry air passage, the
treated materials from the top of the powderization chamber
will move downward and the dry air from the bottom of the
powderization chamber will move upward to form a circu-
lation, that the treated materials will be dried by the dry air
stream inside the powderization chamber to form powder
and deposit in the collection base in the bottom of the
treatment housing. The resulting air with higher level of
humidity will be exhausted through the outlet in the upper
portion of the treatment housing.

[0016] The dry air passage may further be modified and
designed to facilitate a tangentially injection of the air
flowing therethrough into the powderization chamber.

[0017] Since the liquid form treated material is split into
smaller liquid particles by the injection nozzle, the reaction
surface is largely increased. Water particles are then more
easily extracted from the liquid particles by the dry air and
the time for forming powder is shorten substantively. As a
result of the shorten time for precipitation, the chance and
time of decomposition of enzyme or protein during pow-
derization is much lowered such that the resulting powder
maintain a content of high enzyme activity and high nutri-
tion value.

[0018] These and other objectives, features, and advan-
tages of the present invention will become apparent from the
following detailed description, the accompanying drawings,
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a sectional view of the system for
powderizing a liquid form treated material into powder form
according to the preferred embodiment of the present inven-
tion.
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[0020] FIG. 2 illustrates a method of forming a liquid
formed treated material in a powder form employing the
system according to the preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0021] Referring to FIG. 1 of the drawings, the present
invention provides a system 10 for powderizing a liquid
form treated material into powder form for forming a liquid
form treated material in a powder form which comprises a
treatment housing 11 having a powderization chamber 111
and a collection base 12 positioned at a bottom of the
powderization chamber 111. The collection base 12 may
detachably connected to the treatment housing 11 such that
the collection base 12 is air tightly connected to the treat-
ment housing 11 and is capable of enclosing the bottom of
the treatment housing.

[0022] The system 10 comprises an injection nozzle 13
provided on top of the treatment housing 11 for injecting the
treated material into the powderization chamber 111 in a
spray form at a predetermined initial temperature, a drying
unit 14 provided at the treatment housing 11 for generating
a drying environment, having a drying temperature higher
than the initial temperature of the treated material, at a
bottom portion of the treatment housing to dry the treated
material so as to separate the treated material in a powdered
form with a moisture thereof, and a moisture air passage 15
extended from an upper portion of the treatment housing for
a moisture air exiting therefrom after the treated material is
dried within the drying environment so as to collect the
treated material in a powdered form at the collection base by

gravity.

[0023] The drying unit 14 comprises a dry air passage 141
extended to the bottom portion of the treatment housing 11
for guiding a dry air at the drying temperature flowing into
the powderization chamber 111 to dry the treated material so
as to separate the treated material in a powdered form with
a moisture thereof.

[0024] The dry air passage 141 has a nozzle head 141
tangentially extended into the bottom portion of the treat-
ment housing 11 for injecting the dry air into the powder-
ization chamber 111 to form an air circulation therewithin so
as to ensure the treated material to be dried in the powder-
ization chamber 111.

[0025] The initial temperature of the treated material is 4°
C. while the drying temperature of the dry air has a range
from 20° C. to 45° C. for drying the treated material within
the powderization chamber 11 in about 10 minutes (less than
15 minutes) so as to maintain a high level of enzyme activity
of the treated material.

[0026] The injection nozzle 13 may also further be rotat-
ably mounted on the treatment housing 11 for spraying the
treated material into the powderization chamber 111 in a
spinning manner so as to evenly distribute the treated
material into the powderization chamber 111.

[0027] The system 10 further comprises a filtering unit 16
provided at the moisture air passage 15 for only allowing the
moisture air exiting from the powderization chamber 111 so
as to keep the powdered form treated material therein. That
is to say, the filtering unit 16 allows the passage of water and
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air passing out of the powderization chamber 111 while
maintaining larger particles such as the powdered formed
treated material inside the powderization chamber 111.

[0028] When initial liquid form treated materials is pre-
treated to the initial temperature which is a relatively lower
temperature and is sprayed into the powderization chamber
111 through the injection nozzle 13, and a stream of dry air
at the drying temperature which is a relatively higher
temperature than the initial temperature is injected into the
powderization chamber 111 through the dry air passage, the
liquid form treated materials from the top of the chamber
will move downward and the dry air from the bottom of the
powderization chamber 111 will move upward to form a
circulation, that the liquid form treated materials will be
dried by the dry air stream inside the powderization chamber
111 and form powder and deposit in the collection base 12
in the bottom of the treatment housing 11. The moisture air
with higher level of humidity will be exhausted through the
moisture air passage 15 in the upper portion of the treatment
housing 11. The preferred temperature of the liquid form
treated material is 4° C. and the preferred temperature of the
dry air is between 20 and 40° C. Means for maintaining a
temperature at the bottom of the powderization chamber
may be provided such that a temperature difference between
the top and the bottom of the system is maintained in a
continuous manner for creating the particles movement
inside the powderization chamber 111.

[0029] Since the liquid form treated material is split into
smaller liquid particles by the injection nozzle 13, the
reaction surface of the treated material is largely increased.
Water particles are then more easily extracted from the
liquid particles by the dry air and the time for forming
powder is shorten substantively. As a result of the shorten
time for powderization, the chance and time of decomposi-
tion of enzyme or protein during powderization is much
lowered such that the resulting powder formed maintain a
content of high enzyme activity and high nutrition value.

[0030] The liquid form treated materials used in the
present invention are obtained from raw treated materials
containing high content of enzyme. Cauliflower (Brassica
botrytis (L) Mill), pineapple (dranas Comosus (L) Merr),
papaya (Carica papaya L.), alfalfa (Medicago sativa 1.) and
Broccoli (Brassica oleracea L. var. italica) are the preferred
raw treated materials used.

[0031] Referring to FIG. 2 of the drawings, the present
invention also illustrates a method of forming a liquid
formed treated material in a powder form. The method
comprises the steps of:

[0032] (a) extracting or crushing liquid from a raw treated
material; and

[0033] (b)adding and mixing a vehicle such as corn starch
into the liquid to adjust a viscosity thereof to form the liquid
form treated material.

[0034] (c) injecting the treated material into a powderiza-
tion chamber of a treatment housing in a spray form at a
predetermined initial temperature;

[0035] (d) generating a drying environment, having a
drying temperature higher than the initial temperature of the
treated material, at a bottom portion of the treatment housing
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to dry the treated material so as to separate the treated
material in a powdered form with a moisture thereof;

[0036] (e) removing a moisture air in the treatment hous-
ing after the treated material is dried within the drying
environment and forming a powdered form after a prede-
termined processing time; and

[0037] (D) collecting the treated material in a powdered
form at a bottom of the treatment housing by gravity.

[0038] In step (b), further comprising the steps of guiding
a flow of dry air at the drying temperature into the powder-
ization chamber to dry the treated material so as to separate
the treated material in a powdered form with a moisture
thereof.

[0039] The dry air is tangentially injected into the pow-
derization chamber to form an air circulation therewithin so
as to ensure the treated material to be dried in the powder-
ization chamber.

[0040] In step (c), a step of filtering the moisture air for
only allowing the moisture air exiting from the powderiza-
tion chamber so as to keep the powdered form treated
material therein is added.

[0041] The initial temperature of the treated material is 4°
C. while the drying temperature of the dry air has a range
from 20° C. to 45° C., wherein a drying processing time of
the treated material within the powderization chamber is
about 10 minutes and is less than 15 minutes for maintaining
a level of enzyme activity of the treated material.

[0042] The treated material is sprayed into the powder-
ization chamber in a spinning manner for evenly distributing
the treated material into the powderization chamber.

[0043] The environmental conditions for step (a) to (c) are
maintained between 4° C. and 45° C.

[0044] The flow of the liquid form treated material entered
into the powderization chamber is induced by the injection
nozzle and gravity, and the temperature difference between
the liquid form treated material and the dry air at the bottom
of the powderization chamber. The temperature in the bot-
tom of the powderization chamber is higher so as to ensure
an upward flow of dry air. The preferred temperature in the
bottom of the system is between 20° C. and 45° C. This is
achieved by providing the dry air between 20° C. and 45° C.
or by providing a temperature controlling means around the
bottom of the powderization chamber 111.

[0045] Throughout the process, the temperature is kept
between 4° C. and 45° C. The air and moisture inside the
powderization chamber 111 is exhausted through the mois-
ture air passage while the escape of powder is prevented and
blocked by the filter unit 16 of the moisture air passage 15.

[0046] One skilled in the art will understand that the
embodiment of the present invention as shown in the draw-
ings and described above is exemplary only and not intended
to be limiting.

[0047] 1t will thus be seen that the objects of the present
invention have been fully and effectively accomplished. It
embodiments have been shown and described for the pur-
poses of illustrating the functional and structural principles
of the present invention and is subject to change without
departure from such principles. Therefore, this invention
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includes all modifications encompassed within the spirit and
scope of the following claims.

What is claimed is:
1. A system for forming a liquid form treated material in
a powder form, comprising:

a treatment housing having a powderization chamber and
a collection base positioned at a bottom of said pow-
derization chamber; and

a powderization device, which comprises:

an injection nozzle provided on top of said treatment
housing for injecting said treated material into said
powderization chamber in a spray form at a predeter-
mined initial temperature;

a drying unit provided at said treatment housing for
generating a drying environment, having a drying tem-
perature higher than said initial temperature of said
treated material, at a bottom portion of said treatment
housing to dry said treated material so as to separate
said treated material in a powdered form with a mois-
ture thereof; and

a moisture air passage extended from an upper portion of
said treatment housing for a moisture air exiting there-
from after said treated material is dried within said
drying environment so as to collect said treated mate-
rial in a powdered form at said collection base by
gravity.

2. The system, as recited in claim 1, wherein said drying
unit comprises a dry air passage extended to said bottom
portion of said treatment housing for guiding a dry air at said
drying temperature flowing into said powderization chamber
to dry said treated material so as to separate said treated
material in a powdered form with a moisture thereof.

3. The system, as recited in claim 2, wherein said dry air
passage has a nozzle head tangentially extended into said
bottom portion of said treatment housing for injecting said
dry air into said powderization chamber to form an air
circulation therewithin so as to ensure said treated material
to be dried in said powderization chamber.

4. The system, as recited in claim 1, further comprising a
filtering unit provided at said moisture air passage for only
allowing said moisture air exiting from said powderization
chamber so as to keep said powdered form treated material
therein.

5. The system, as recited in claim 3, further comprising a
filtering unit provided at said moisture air passage for only
allowing said moisture air exiting from said powderization
chamber so as to keep said powdered form treated material
therein.

6. The system, as recited in claim 1, wherein said initial
temperature of said treated material is 4° C. while said
drying temperature of said dry air has a range from 20° C.
to 45° C. for drying said treated material within said
powderization chamber less than 15 minutes so as to main-
tain a level of enzyme activity of said treated material.

7. The system, as recited in claim 5, wherein said initial
temperature of said treated material is 4° C. while said
drying temperature of said dry air has a range from 20° C.
to 45° C. for drying said treated material within said
powderization chamber less than 15 minutes so as to main-
tain a level of enzyme activity of said treated material.
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8. The system, as recited in claim 1, wherein said injection
nozzle is rotatably mounted on said treatment housing for
spraying said treated material into said powderization cham-
ber in a spinning manner so as to evenly distribute said
treated material into said powderization chamber.

9. The system, as recited in claim 7, wherein said injection
nozzle is rotatably mounted on said treatment housing for
spraying said treated material into said powderization cham-
ber in a spinning manner so as to evenly distribute said
treated material into said powderization chamber.

10. A method of forming a liquid formed treated material
into powder form, comprising the steps of:

(a) injecting said treated material into a powderization
chamber of a treatment housing in a spray form at a
predetermined initial temperature;

(b) generating a drying environment, having a drying
temperature higher than said initial temperature of said
treated material, at a bottom portion of said treatment
housing to dry said treated material so as to separate
said treated material in a powdered form with a mois-
ture thereof;

(c) removing a moisture air in said treatment housing after
said treated material is dried within said drying envi-
ronment; and

(d) collecting said treated material in a powdered form at
a bottom of said treatment housing by gravity.

11. The method as recited in claim 10, in step (b), further
comprising the steps of guiding a flow of dry air at said
drying temperature into said powderization chamber to dry
said treated material so as to separate said treated material in
a powdered form with a moisture thereof.

12. The method, as recited in claim 11, wherein said dry
air is tangentially injected into said powderization chamber
to form an air circulation therewithin so as to ensure said
treated material to be dried in said powderization chamber.

13. The method as recited in claim 10, in step (c), further
comprising a step of filtering said moisture air for only
allowing said moisture air exiting from said powderization
chamber so as to keep said powdered form treated material
therein.
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14. The method as recited in claim 12, in step (c), further
comprising a step of a step of filtering said moisture air for
only allowing said moisture air exiting from said powder-
ization chamber so as to keep said powdered form treated
material therein.

15. The method, as recited in claim 10, wherein said initial
temperature of said treated material is 4° C. while said
drying temperature of said dry air has a range from 20° C.
to 45° C., wherein a drying processing time of said treated
material within said powderization chamber is less than 15
minutes for maintaining a level of enzyme activity of said
treated material.

16. The method, as recited in claim 14, wherein said initial
temperature of said treated material is 4° C. while said
drying temperature of said dry air has a range from 20° C.
to 45° C., wherein a drying processing time of said treated
material within said powderization chamber is less than 15
minutes for maintaining a level of enzyme activity of said
treated material.

17. The method, as recited in claim 10, wherein said
treated material is sprayed into said powderization chamber
in a spinning manner for evenly distributing said treated
material into said powderization chamber.

18. The method, as recited in claim 16, wherein said
treated material is sprayed into said powderization chamber
in a spinning manner for evenly distributing said treated
material into said powderization chamber.

19. The method as recited in claim 10, before step (a),
further comprising the steps of:

extracting liquid from a raw treated material; and

adding corn starch into said liquid to adjust a viscosity

thereof to form said aqueous formed treated material.

20. The method as recited in claim 18, before step (a),
further comprising the steps of:

extracting liquid from a raw treated material; and

adding corn starch into said liquid to adjust a viscosity
thereof to form said aqueous formed treated material.



