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INSOTANT-NOODLES PRODUCTS *G00002* BACKGROUND OF THE INVENTION 5 This
invention relates to a method of drying noodles and, more particularly, to
a method by which steamed noodles are allowed to expand and dehydrated
rapidly within a short time with process air, inert gas (e.g., Nz, He or
COZ) or mixtures thereof that are delivered at high temperature and 10
speed from spray nozzle tubes. Three well-known drying methods are
currently employed in the instant-noodles products and they are by frying,
by drying with hot gases and by drying with superheated steam. As for the
second drying method which 15 uses hot gases, Japanese Laid-Open Patent
Application No. 44260/1977 teaches a process in which steamed noodles
prepared by known procedures are treated with hot gases at elevated
temperatures of about 150C for a short period of time. Since the noodles to
be dried by this method are 20 placed in a specified quantity on a net
conveyor, even a hot gas heated to as high as about 150C is incapable of
dehydrating the interior of the noodles although their surface may be
dehydrated quickly. If the drying is continued for a sufficient time to
completely dehydrated 25 the interior of the noodles, their surface will be
scorched. Japanese Laid-Open Patent Application No. 86642/1979 teaches a
method in which a sealed drying chamber is supplied continuously with
steamed noodles, which are expanded to foam with a hot gas of high water
content that 30 has been heated to 105 - 180C and which is recirculated for
blowing against the strings of noodles at a rate of 2 - 10 m/sec. This
method which uses the recirculating hot gas of high water content will
cause smaller degrees of discoloration and scorching than the ordinary
drying 35 method using heated gases at high temperatures. On the other
hand, the hot gas of high water content is simply circulated within the
sealed drying chamber, so the thermal efficiency of the method on steamed
or boiled noodles is far from being satisfactory and, in addition, the high
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said strings of noodles so as to expand and foam them within a very short
period of time, said hot gas being controlled to have an elevated
temperature of 100 200C and supplied from a separate high-pressure
compartment 5 at high speed through spray nozzle tubes provided both above
and below said transport net conveyor. 



In a preferred embodiment, the steamed or boiled strings of noodles are
preliminarily adjusted to have a water content of 15 - 32% with a hot gas
heated to 10 an elevated temperature. The hot gas may comprise atmospheric
air, an inert gas such as Nz, He or COZ or mixtures thereof. It should
particularly be noted that if a gaseous mixture containing an inert gas is
used as the hot gas, the oxidation of dyes, 15 oils and vitamins in the
noodles can be prevented, to thereby retain their characteristic flavor and
color while ensuring against damage of vitamins and other nutrients. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is an electron micrograph (X50) showing
20 a cross section of a string of the noodles dried in Example 1 of the
invention; Fig. 2 is an electron micrograph (X50) showing a cross section
of a string of the noodles dried in Example 2 of the invention; and 25 Fig.
3 is an electron micrograph (X50) showing a cross section of a string of
the fried instant-noodles produced by a conventional method. DETAILED
DESCRIPTION OF THE INVENTION The present invention will now be described in
30 detail. First, strings of noodles as prepared in the usual manner are
steamed or dried; thereafter, the noodles are packed in metered portions
into molds, which are transferred onto a transport conveyor. The conveyor
must have both air 35 permeability and heat resistance such that a hot gas
heated at an elevated temperature can be applied through spray nozzle tubes
that are provided both above and below the conveyor. To this end, the
conveyor may be in the form of   1 4 ~J,'~ 2~~~ - 4  a screen that is made
of iron, aluminum, stainless steel, brass or the like and which has
openings of 5 - 10 mesh. The spray nozzle tubes may also be made of iron,
aluminum, stainless steel, brass or the like. 5 The spray nozzle tubes for
use in the present invention are preferably in a cylindrical form having an
inside diameter of 10 - ZO mm and a length of 100  150 mm. If desired, each
of these tubes may be fitted with a detachable nozzle at the tip. The hot
gas to be ejected 10 through the spray nozzle tubes is generated in a
separate high-pressure compartment and transported through a pipe as it is
subjected to heat exchange with externally supplied superheated steam and
the resulting hot gas having an elevated temperature of 100 - 200C is
passed through 15 the nozzle tubes to be applied onto the steamed or boiled
noodles on the moving net conveyor. The quantity of the hot gas being
ejected through the nozzle tubes can be adjusted by controlling the
rotating fan speed with an inverter. The spray nozzle tubes above the net
conveyor are preferably 20 positioned to alternate with those below the net
conveyor 



in order to ensure that the hot gas being ejected from the spray nozzle
tubes located above the net conveyor will not cancel the hot gas coming
from the tubes located below the net conveyor. The staggered arrangement of
the pray nozzle 25 tubes will allow the applied hot gas to go through the
steamed or boiled noodles with such high efficiency that not only the
surface of block of noodles but also their interior can be expanded
uniformly. The hot gas to be supplied as a drying medium has 30 suitably a
temperature of 100 - 200C. If its temperature is less than 100C, the
noodles will not expand; beyond 200C, the noodles tend to scorch and must
be treated within a short time but then the interior of the layered noodles
will not expand fully. Preferably, the hot gas has a tem 35 perature of 135
- 155C. The hot gas is effectively blown at a speed of 10 - 35 m/sec. If
the blow speed is less than 10 m/sec, the noodles will not expand
adequately; beyond 35 m/sec, the noodles will not expand uniformly.   ~ 4
r~~~~ 2003 - 5  The noodles can be expanded in a desired way by satisfying
these temperature and speed conditions. If a preferred embodiment, the
water content of the steamed or boiled noodles may be adjusted to 15 - 32%
by 5 a preliminary drying step in which a hot gas at a lower temperature of
100 - 120C is ejected through the spray nozzles at a speed of 20 - ~0
m/sec, preferably 20  30 m/sec. This adjustment is effective in preventing
the noodles from expanding so suddenly as to create voids in the 10
interior. In consideration of this need, cutting blades of #10 (for
yielding 3-mm wide strings) and smaller numbers are suitable for cutting
out thick strings of noodles from the dough. If the temperature for the
preliminary drying step is less than 100C, the noodles tend to shrink as 15
a whole, adversely affecting the process conditions of the subsequent step,
namely, expansion. If the preliminary drying temperature is higher than
120C, the conditions of the subsequent expanding step are prone to become
uneven and the mouth feel of the final noodles product will be affected 20
substantially. If the predrying air is blown at a speed slower than 20
m/sec, the drying will proceed so slowly that the noodles tend to shrink as
a whole. Tf the blowing speed is faster than 40 m/sdc, the intended
predrying effect is not attained and the noodles will expand so rapidly
that 25 there is a high likelihood for the formation of voids in their
interior. If the water content of the noodles is reduced to below 15o by
the preliminary drying, they will not readily expand in the subsequent
step; if the adjusted water content is higher than 320, uniform drying is
30 difficult to achieve, even in the subsequent expanding step. In the
present invention, a hot gas at the specified high temperature past through
the upper spray nozzle tubes about 125 mm long is applied at high speed in
a direction normal to the layers of noodles; hence, the hot air will 35
quickly penetrate the layers of noodles from the top to the bottom side. At
the same time, a similarly hot gas past through the lower spray nozzle
tubes is applied to the bottom side of the layers of noodles, thereby
allowing   ~ ~ M,~v za~~ - 6  simultaneous and quick drying of the layers
of noodles on both top and bottom sides. As a result, the layers of noodles
can be uniformly expanded not only on the surface but also in the interior
within a short period of time. 



5 The following examples are provided for the purpose of further
illustrating the present invention but are in no way to be taken as
limiting. Example 1: Instant Chinese Noodles Product (a) A dough 1.00 mm
thick was prepared in the usual 10 manner. Round strings were cut out of
the dough with a blade #20 (for string width of 1.5 mm). The strings were
steamed or boiled for 2 min, divided into portions weighing 110 - 115 g and
packed in layers on net-like buckets. The layered strings were then
subjected to preliminary drying 15 by contact with hot air (110C) that was
blown at a speed of 25 m/sec to adjust the water content of strings to
about 20%. Thereafter, hot air having a higher temperature (150C) was blown
through spray nozzle tubes at a speed of 30 m/sec for 150 seconds until the
strings expanded to 20 give the desired instant Chinese noodles product (a)
having a final water content of 10%. Example 2: Instant Chinese Noodles
Product (b) A dough 1.00 mm thick was prepared in the usual manner. Round
strings were cut out of the dough with 25 a blade #20 (for string width of
1.5 mm). The strings were steamed or boiled for 2 min, divided into
portions weighing 110 - 115 g and packed in layers on net-like buckets. The
layers strings were then subjected to preliminary drying by contact with a
hot gas (110C) consisting of a mixture of 5% 30 air and 95o inert gas that
was blown at a speed of 25 m/sec to adjust the water content of the strings
to about 20$. Thereafter, a hot gas having a higher temperature (150C)
consisting of 5% air and 95$ inert gas was blown through spray nozzle tubes
at a speed of 30 m/sec for 150 seconds 35 until the strings expanded to
give the desired instant Chinese noodles product (b) having a final water
content of 10~ which was reasonably protected against deterioration in
flavor and color, as well as reduction in the contents of   ~ 1. C~~iaf
2~0~ vitamins and other nutrients. Example 3: Instant Chinese Noodles
Product (c) A dough 1.00 mm thick was prepared in the usual manner. Round
strings were cut out of the dough with 5 a blade #20 (for string width of
1.5 mm). The strings were steamed or boiled for 2 min, divided into
portions weighing 110 - 115 g and packed in layers on net-like buckets. The
layered strings were then subjected to preliminary drying by contact with a
hot (110C) inert gas (NZ) that was blown at a 10 speed of 25 m/sec to
adjust the water content of the strings to about 20%. Thereafter, an insert
gas (Nz) having a higher temperature (150C) was blown through spray nozzle
tubes at a speed of 30 m/sec until the strings expanded to give the desired
instant Chinese noodles product (c) having a final 15 water content of 10%
which was reasonably protected against deterioration in flavor and color,
as well as reduction in the contents of vitamins and other nutrients.
Example 4: Instant Udon Product A dough was prepared as in Example 1,
except that it 20 was 1.2 mm thick. Square strings were cut out of the
dough with a blade #12 (for string width of 2.5 mm). The strings were
steamed or b4iled for 2 min, divided into portions each weighing 112 g and
parked in layers on net-like buckets. The layered strings were then
subjected to preliminary 



25 drying by contact with hot air (110C) that was blown at a speed of 30
m/sec for 35, seconds to adjust the water content of the strings to about
18$. Thereafter, hot air having a higher temperature (140C) was blown
through spray nozzle tubes at a speed of 30 m/sec until the strings
expanded to 30 give the desired instant Udon product having a final water
content of 12%. The dry noodles products prepared in Examples 1 - 3 could
be reconstituted into an edible state by immersion in boiling water for
only 2 minutes and 30 seconds. Even 35 the thicker product of Example 4
could be reconstituted in 4 minutes and may well be called an
instant-noodles product. All noodles were found to be satisfactory in a
subjective sensory test because they had a smooth surface and yet   n n, 4
~~:;~'! L~;~~ _8_ experienced little exudation, thereby presenting good
mouth feel with high elasticity. The noodles that were expanded and dried
with an insert gas in Examples 2 and 3 were particularly satisfactory since
they had a good 5 flavor and a glossy appearance. Example 5: Japanese
Instant Soba Product A dough 1.00 mm thick was prepared in the usual manner
from a mixture of 70o wheat flour and 30% buckwheat flour. Square strings
were cut out of the dough with 10 a blade #20 (for string width of 1.5 mm).
The strings were steamed or boiled at a pressure of 0.4 kg/cmz for 2 min,
divided into portions each weighing 80 g and packed in layers on net-like
buckets. The layered strings were then subjected to preliminary drying by
contact with hot air 15 (110C) that was blown at a speed of 30 m/sec to
adjust the water content of the strings to about 18 - 20%. Thereafter, hot
air having a higher temperature (150C) was blown through spray nozzle tubes
at a speed of 30 m/sec for about 1 min until the strings expanded to give
the desired instant 20 Soba product having a final water content of 11 -
12%. Example 6: Instant Pasta-Like Noodles Product A dough 1.1 mm thick was
prepared in the unusual manner. Round stringy were cut out of the dough
with a blade #16 (for string width of 1.9 mm). The strings were 25 steamed
or boiled for 2 min, divided into portions each weighing 80 g and packed in
layers on net-like buckets. The layered strings were then subjected to
preliminary drying by contact with hot air (120C) that was blown at a speed
of 30 m/sec to adjust the water content of the strings to about 30 18 -
200. Thereafter, hot air having a higher temperature (150C) was blown
through spray nozzle tubes at a speed of 30 m/sec for about 150 seconds
until the strings expanded to give the desired instant pasta-like noodles
product having a final water content of 10 - llo 35 Figs. 1 and 2 are
electron micrographs that were taken of cross sections of the
instant-noodles products of Examples 1 and 2 at a magnification of 50 to
demonstrate their expanded structures. Obviously, the products   



~ ~, ~; ~; r 203 _ g manufactured by the process of the invention expanded
to a greater extent than the conventional fried instant-noodles product
shown in Fig. 3 (X50). In short, the process of the invention is 5
characterized by applying fast streams of a hot gas through spray nozzle
tubes in a direction vertical to the block of noodles. Since the
applied~hot gas will penetrate to the interior of layered strings in a
uniform and rapid way, the interior of the noodles caxi be adequately
expanded. 10 In addition, the noodles have a porous inner structure that
permits easy permeation of boiling water through the noodles,-~which
therefore can be rehydrated to an edible state within a sufficiently short
time that they may well be called "instant-noodles products". The noodles
are 15 also satisfactory in a sensory evaluation since they have a smooth
surface, are substantially free from the solute of carbohydrates and yet
present a reasonable degree of elasticity.   1 ~. P',r~.Y 203 to CLAIMS 1.
A process for manufacturing a dry instant-noodles products comprising the
steps of cutting a dough prepared in the usual manner to form noodle
strings, steaming or boiling the strings, and drying the steamed or boiled
strings, characterized in that the drying step is carried out by
transporting said strings on a net conveyer with air, an inert gas or a
mixture thereof being applied to said strings so as to expand and dry them,
said air, inert gas or a mixture thereof being controlled to have an
elevated temperature of 100-200C and supplied from a separate highpressure
compartment at high speed of 10-35 m/sec through spray nozzle tubes
provided both above and below said transport net conveyer. 2. A process for
manufacturing a dry instant-noodles products comprising the steps of
cutting a dough prepared in the usual manner to form noodle strings,
steaming or boiling the strings, preliminarily drying them, and finally
drying them, characterized in that the preliminary drying step is carried
out by transporting said strings on a net conveyer with air, an inert gas
or a mixture thereof being applied   ,1 ~ i~;~,Y 2003 m to said strings so
as to expand and dry them, said air, inert gas or a mixture thereof being
controlled to have an elevated temperature of 100-120C and supplied from .a
separate high-pressure compartment at high speed of 20-40 m/sec through
spray nozzle tubes provided both above and below said transport net
conveyer so as to adjust the water content of the strings to 15-32%, and
the final drying step is carried out by transporting said strings on a net
conveyer with air, an inert gas or a mixture thereof being applied to said
strings so as to expand and dry them, said air, inert gas or a mixture
thereof being controlled to have an elevated temperature of 100-200C and
supplied from a separate high-pressure compartment at high speed of 10-35
m/sec through spray nozzle tubes provided both above and below said
transport net conveyer. 
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