- 1 PROCESS FOR MAKI NG FI LLED SNACKS AS DRI ED BY

NON- O L FRYI NG Description Technical Field This

invention relates to filled snacks and a process for

maki ng them More specifically, the invention rel ates

to instant filled snacks as~dried with hot air rather

than by oil frying, as well as a process for making

such filled snacks. Background of the Invention In
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While those filled snacks are commonly eaten at restaurants
and homes, some of them are commercially supplied as "instant
filled snacks" that become ready to eat by simply pouring in
boiling water or cooking them in boiling water for a short
period of time.

The conventional commercially available instant filled
snacks are manufactured through drying by 0oil frying. In this
drying method, a filled snack is fried in o0il as hot as 130-
150 °C; so the wrapping of dough is dehydrated so gquickly that
defects often occur in the form of "blisters". In order to
prevent this "blistering", several means are taken, as
exemplified by changing the composition of the wheat flour
mixture or the frying temperature. These methods are
effective to some extent in preventing "blistering". However,
the process of oil frying is not immune to its own problems:

the wrapping of dough absorbs an increased amount of oil,



t he wrappi ng of dough absorbs an increased anmount of

oil, - 2 which oxidatively deteriorates over tine,

doing harmto the palatabilgty and flavor of the

snack and, occasionally causing adverse effects on

the flavor of the soup after rehydration wth boiling
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steaned section, you nma ress
whiéﬂﬁ&ﬁétéh@dﬂﬁsaﬁﬁréﬂﬁiéﬁétbfﬂetaﬁﬁtEﬁéntQteamed. This is
probably because steamed dough sheets are difficult to cut and
the loss of dough sheets should be avoided as much as possible
when obtaining the desired shape and size. However, if a
sequence of operations are performed by the method, the
sections into which the dough sheets have been cut take much
labor and time to assemble, align and transport; as a further
problem, the steamed sections stick to each other, causing by
no means negligible loss. In addition, steaming often fails
to be uniform between cut sections, potentially impairing the
palatability.of,the snack. There is yet another problem.
After enclosing the £1lling with a steamed section, you may
attempt to press the opposite edges of the section together to
form a seal; in fact, however, the edges will not secure

firmly and the filling may occasionally leak out of the



forma seal; in fact, however, the edges w || not
secure firmy and the filling may occasional ly | eak
out of the - 3 - inconpletely seal ed opening. An

obj ect, therefore, of the present invention is to
provide a process for making non-oil-fried, filled
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kneadi ng a wheat flour m xture to prepare
retéh}ionl | tREreBydpeeyehtifgPheRar Eoﬁ.mg%qalsk}%%e (C)
steam ng said roFIed dougﬁ sheet ; cutting a
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(b) rolling said dough to prepare a dough sheet;

(c) steaming said rolled dough sheet;
(d) cutting a plurality of sections of a specified size and a
specified shape from said steamed dough sheet;
(e) placing a dried filling on each of sald sections;
(£) joining the opposite edges of each of said sections so
that said filling is enclosed in sald section Qo prepare a
wrapped dumpling; and
(g) drying said wrapped dumpling by means other than oil
frying.

According to its second embodiment, the process of the
invention comprises the steps of:
{(a) kneadin§ a wheat f£lour mixture t¢ prepare dough:
{(b) rolling said dough to prepare a dough sheet;
(c) steaming said rolled dough sheet and cutting a plurality
of sectioﬁs of a specified size and a specified shape from

said steamed dough sheet, or alternatively, cutting a



(c) steamng said roll ed dough sheet and cutting a
plurality of sections of a specified size and a

speci fied shape from said -steamed dough sheet, or
alternatively, cutting a - 4 plurality of sections of
a specified size and a specified shape fromsaid
roII heet and st eam ng each, section; (d)
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has been transported by sai d transport means, into
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(c) steaming said rolled broad dough sheet;

(d) cooling said steamed broad dough sheet;

(e) applying a powder to the surface of transport means for
transporting said cooled broad dough sheet;

(f) slitting the broad dough sheet, as it has been transported
by said transport means, into specified widths to prepare a
plura;ity of dough strips of narrower width;

(g) cutting a plurality of sections of a specified size and a
specified shape from said plurality of dough strips of
narrower width;

(h) placing a dried f£illing on each of said sections;

(1) joining.the opposite edges of each of sald sections so
that said filling is enclosed in said section to prepare a
wrapped dumpling; and

(j) drying said wrapped dumpling by means other than oil

frying.



that said filling is enclosed in said section to
prepare a wapped dunpling; and (j) drying said
wr apped dunpling by neans otfier than oil frying. - 5
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flour mxture to be used in the respective
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m xture, wheat flour preferably accounts
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total weight of the mxture. If the proportion of the
thunieag anajurand tagsivdaapiiredded efdtchentti@tédHd whole
operation is not possible on account of poor dough
edg powses andy aqtfiveedssmrny., Lk wr aldos | @R, those auxiliary
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If the proportion of the wheat flour is less than 30 wtd,

efficient rolling operation is not possible on account of poor
dough consistency.

I1f necessary, sodium chloride, seasonings, fats or oils,
sugars, sugar alcohols, coloring agents, enzymes, emulsifiers,
antioxidants, quality modifiers and other well-known additives
may be incorporated as appropriate into the wheat flour
mixture. These additives may be mixed directly into the stock
flour or they may be added as dissolved in the water to be -
added in the kneading step.

A suitable amount of water or 10 - 60 wt% of kansui is
added to the.wheat flour mixture, which is then kneaded with a
conventional atmospheric or vacuum mixer for a specified
periocd of time. Kansuil is an agqueous solution containing one
or more salts selected from the group consisting of potassium

and sodium carbonates and phosphates.




added to the wheat flour m xture, which is then
kneaded with a conventional atnospheric or vacuum
m xer for a specified periog of tine. Kansui is an
aqueous sol ution containing one or nore salts

sel ected fromthe group consisting of potassium and
sodi um car bonat es and phosphates. - 6 |In the next
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Iq the method according to each embodiment of the present
invention, the dough sheet is steamed to effect conversion fo
a-starch. Steaming itself is not an essential requirement of
the invention. Generally, conversion to a-starch can be
accomplished using any conventional steamer. For example,
water vapor having a pressure of 0.5 - 1.5 kg/cm®? and a
temperature of about 110 °C may be supplied in an amount of 100
kg/hr for a period of about 1 - 2 minutes until the dough
sheet is converted to a-starch by about 95 - 98%.

In the.methods according to the first and second
embodiments of the invention, at least one surface of the
steamed dough sheet is air-cooled and dried. The dough sheet

is preferably air-cooled and dried on the surface on the side

which is to contact the molding machine. Without this




sheet is converted to a-starch by about 95 - 98% In

t he met hods according to the first and second

enbodi nents of the inventiony; at | east one surface of
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the meidind|steptathi ghbatehantagoncaenper 8481 By Operfbemed.
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is prelimnarily air-cooled and dried, is cU i Tt o
sevedaAPHJIBO seconds. An optimum combination of the
temperature, velocity and blow time of the cooling air can be
determined as appropriate considering its effect on lowering
the temperature of the dough sheet and the degree by which the
surface of the dough sheet is dried.

In the methods according to the first and second
embodiments of the invention, the steamed dough sheet, after
1t is preliminarily air-cooled and dried, is cut into wrapping
sections of a specified size and shape. The wrapping sections
may be of any shapes such as being rectangular, square,
circular, triangular,'polygonal (e.g. pentagonal and having
more sides)}, elliptical and star-shaped:. The cutting method
may be by punching out the dough sheet with a mold having a

specified shape or by cutting it with a blade. 1In order to

minimize the cutting loss, rectangular, square or triangular



sections of a specified size and shape. The w appi ng
sections may be of any shapes such as being
rectangul ar, square, circulgr, triangular, polygona
(e.g. pentagonal and having nore sides), elliptica
and star-shaped. The cutting nethod nmay be by
h unching out the dough sheet with a nold having a
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entangling, getting stuck or bending in the slitter, thus
lowering the operating efficiency. This is not the case with
the third embodiment of the invention and filled snacks can be
mass produced efficiently without involving any of the
problems mentioned above.

In the method according to the third embodiment of the
invention, the as-steamed broad dough sheet is cooled,
preferably in such a way that its surface temperature is about
15 °C. This cooling step 1s preferably performed by passing
the steamed dough sheet through a cold zone. The cold zone
may typicaliy be of a tunnel shape having a specified
transport distance the interior of which has been cooled by
means of a cooler to a temperature between about +15 °C and -20
°C. The method according to the third embodiment of the

invention differs from the methods according to the first and



preferably in such a way that its surface tenperature
is about 15 C. This cooling step is preferably
performed by passing the steaned dough sheet through
a cold zone. The cold zone may typically be of a
tunnel shape having a specified transport distance
interior of which has been cooled by neans of a
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passing the dough™sheet through the cold zone, there
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plurality of strips of a narrower width (say, 7 cm). A
transport means (e.g. a feed conveyor) by which the cooled
dough sheet emerging from the exit of the cold zone is
transported to the slitter is dusted with a powder on the
surface of the transport belt. This provides an effective way
against sticking of the dough sheet to the surface of the
transport means, thereby ensuring that there will be no drop
in the efficiency of the subsequent operations. Dusting the
surface of the dough sheet with a powder is not preferred
since any résidual powder will dissolve out of the final
filled snack as it is eaten, occasionally impairing its taste.
If a feed conveyor is used as the means of transporting the

dough sheet, a powder is preferably applied to the upper guide

as well as the surface of the conveyor belt. This contributes




agai nst sticking of the dough sheet to the surface of
the transport neans, thereby ensuring that there wl|
be no drop in the efficienap ef the subsequent
operations. Dusting the surface of the dough sheet
with a powder is not preferred since any residual
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‘starches, sago starch is particularly
Preferred starches include, for example, potato starch,
tapioca starch, corn starch and sago starch (the crosslinked
starch recovered from the soft interior of the trunk of sago
palm). Among these starches, sago starch is particularly
preferred as the dusting powder because it does not swell upon
heating but remains loose. The dusting powder can be easily
applied by using a conventional duster.

In the method according to the third embodiment of the
invention, wrapping sections having a specified size and shape
are cut from'the strips of a narrower width that have been
obtained by slitting the broad dough sheet with a slitter and
this operation can be achieved in generally the same way as

when cutting out the wrapping sectlions in the methods

according to the first and second embodiments of the



preferred as the dusting powder because it does not
swell upon heating but renmains | oose. The dusti ng
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thred nlfd Sither¥ d# SthdaBiwontidn, a specified amount of the
filling is placed on each section. The filling to be wrapped
with suéh sections can be prepared from any ingredients such
as meats, vegetables, fish and shellfish, and fish pastes. If
necessary, the f£illing may be seasoned with salt, sugar,
spices and other well-known and conventional seasonings. The
filling must be used in a dried state. From the viewpoint of
keeping quality, the water content of the filling is
preferably no more than about 15%, say, 1l0% or less.

After placing the filling on each wrapping section, the
section is félded over and the opposite edges are Joined
together or pleats are formed along the -edge so that the
filling is enclosed within the section. The joined edges or

the pleats are pressed together, optionally under heating, to

seal them. It is generally preferred to set the heating
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long period and yet there hardly

boiling water or immersing it in boiling water as it remains
sealed for a sufficiently long period and yet there hardly
occurs the inconvenience of the filling coming out of the
wrapper; the filled snack has good enough appearance to
increase the appetite of the customer who can enjoy its taste.
None of these advantages are obtained if the wrapper 1s sealed
by simply compressing the opposite edges without heating them.

Alternatively, a given amount of filling is placed in a
specified position on one steamed dough sheet, which is
overlaid with the other steamed dough sheet and the two sheets
are Jjoined together by being thermally compressed into a
specified shape that wraps the £illing; the dough sheet is

either cut off or punched out along the joined edges to make a

snack having the filling sealed inside.
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performed ina single [Tne, so t r
The methods according to the first and second embodiments

of the invention are performed in a single line, so their
throughput is typically only about 3600 snacks per hour.
However, in the method according to the third embodiment,
production is performed in multiple lines, so if the broad
dough sheet is 42 cm wide, the throughput is almost six times
higher than in the case of making 7-cm wide dough sheets in
single-line production and about 20,000 snacks can be
manufactured per hour.

Various filled snacks can be produced by the methods of
the inventioﬁ and they include Chinese or Western snacks
including won tons, jiazi, siu mai, spring rolls, ravioli,
tortellini, lasagna, etc.

The following examples are provided for illustrating the

present invention more specifically.



throughput is typically only about 3600 snacks per
~hour. However, in the nethod according to the third
enbodi ment, production is parformed in nultiple
lines, so if the broad dough sheet is 42 cmw de, the
t hroughput is alnost six tinmes higher than in the
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for 15 mnutes. A dough sheet 0.5 mmthick and 7 cm
compgisdct g waslceffedted ageThel| dongh Sbeshewas steamed in a
conp03|t|ng was effected. The dough sheet was steaned
tunned @t (/N far Jgminudre And Al serahdd werohdsonwgrsion to
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freeze-dried minced pork (0.8 g) was wrapped with each square,
the sides of which were drawn in with a won ton molding
machine having compression plates heated at 50 °C. The
pressure applied was 6 kg/cm®. The shaped products were
inflation-dried at 116 °C at a speed of 42 m/sec and left to
cool, producing 50 instant filled snacks (invention products).

Comparative Example 1

Fifty instant filled snacks (controls) were prepared by
replicating the above procedure, except that the compression
plates were not heated at all.

Comparative Example 2

The aboﬁe procedure was repeated, except that no cooling
and drying step was performed before the cutting operation.
The cut squares were found distorted in shape and they stuck
so firmly to the molding machine that it was impossible to

make filled snacks.



machi ne havi ng conpression plates heated at 50 C. The
pressure applied was 6 kg/cnR. The shaped products
were inflation-dried at 1164 at a speed of 42 nm sec
and left to cool, producing 50 instant filled snacks
(invention products). Conparative Exanple 1 Fifty
(1)i£ ? |l ed snacks (controls) were prepared by
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time for which the conpressed portion of each shaped
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(2) Test to check how long snacks containing a dried filling
continued to maintain their shape
The dried won tons prepared in Example 1 and Comparative
Example 1 were rehydrated in boiling water and the time for
which they maintained their shape was measured. The testing
procedure was follows: two beakers each having a capacity of
200 ml were provided; one won ton sample of the present
invention was put into one beaker and one control sample .
according to Comparatlve Example 1 was put into the other
beaker; 100 ml of water beiling at 100 °C was poured into each
beaker; when 3 minutes had passed since the bolling water was
poured in, the contents of each beaker were stirred three
times with chopsticks and the shape of either sample was

observed visually. Thereafter, the samples were stirred once

every minute by means of chopsticks, picked up with
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Note: "In" designates an invention sample and "Co" a control.
(3) Test for the keeping quality»of snacks containing a dried
filling -

Eight samples of the invention product and an equal
number of commerclal instant won tons (as dried by oil frying)
were put into cups of instant ramen, which were sealed with

lids and reopened after 6 months of storage at room
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goodwon tons had becone rancid, giving off such an
irritating odor that they were by no neans edible. On

Examplle 20t her hand, the invention products had no mal odor
an asted good.

To a flour mixture (10 kg) consisting of strong wheat
flour and tapioca starch (55:45), 3800 ml of water having 240
g of sodium chloride, 24 g of an alkali anhydride and 80 g of
sorbitol dissolved therein was added and mixed with an
atmospheric mixer for 15 minutes. A dough sheet 0.48 mm thick
and 42 cm wide was made by 6-stage rolling. No sheet
compositing was effected. The dough sheet was steamed in a
tunnel at 98 °C for 1 minute and 30 seconds until conversion to
a-starch occurred. The steamed sheet was moved through a
cooling tunnel (15 °C) at a speed of 0.07 m/sec so that the
temperature on the surface of the sheet dropped to 15 °C. The
cooled broad sheet as it was emerging from the cooling tunnel
was trangsported to a slitter by means of a feed conveyor
dusted with sago starch on the surface of the belt in an
amount of 0.1372 g/49 cm’. The slitter then slit the broad
sheet to six narrower strips each having a width of 7 cm.
Thereafter, éach narrower strip was cut into squares of 7.0 cm
x 7.0 cm. A freeze-dried minced pork (0.5 g) was wrapped with
each square, the sides of which were drawn in with a won ton
molding machine having compression plates heated at 50 °C. The

pressure applied was 6 kg/cm?. The shaped products were



Exanple 2 To a flour m xture (10 kg) consisting of
strong wheat flour and tapioca starch (55:45), 3800
m of water having 240 g-ofigsadium chloride, 24 g of
an al kali anhydride and 80 g of sorbitol dissolved
therein was added and m xed with an atnospheric m xer
_ for 15 m nutes. A dough sheet 0.48 mmthick and 42 cm
inflgtjonpdriatiatollf sCagerr 3 mimgtedo athaetspeed of 42 m/sec
ositing was effected. The dough sheet was steaned
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tons§onversion to a-starch occurred. The steanmed sheet
s nmoved through a <cooling tunnel (15 C) at a speed
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m nced pork (0.5 g) was wapped with each square, the
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(2) Test to check how long snacks containing a dried filling
continued to maintain their shape

The dried won tons prepared in Example 2 were rehydrated
in beoiling water and the time for which they maintained their
shape was measured. The testing procedure was follows: a
beaker having a capacity of 200 ml was provided; one won ton
sample prepared in Example 2 was put into the beaker; 100 ml
of water boiling at 100 °C was poured into the beaker; when 3
minutes had passed since the boiling water was poured in, the
contents of the beaker were stirred three times with
chopsticks aﬁd the shape of the sample was observed visually.
Thereafter, the sample was stirred once every minute by means
of chopsticks, picked up with chopsticks, and visually checked

for its shape. The results of observation are summarized in

Table 2 below, in which "O" means that the sample maintained



In the process of producing won tons in Exanple 2,
fifteen yet to be dried products were randonmy sanpl ed
as they energed fromthe.mpbhding machine, left to
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the invention products in Table 1, so one will see that
according to the invention, even a production in multiple
lines (as in the third embodiment of the invention) could
yield products comparable to those produced in a single line
(as in the first and second embodiments).
(3) Test for the keeping quality of snacks containing a dried
filling

Eight samples of the instant won tons produced in Example
2 were put into cups of instant ramen, which were sealed with
lids and reopened after 6 months of storage at room
temperature. The stored samples weré free £from any abnormalcy
and all were satisfactory in terms of shape, color and

moisture absorption. In addition, the stored samples were not

rancid at all and they tasted good in the absence of any



Table 2 Tinme (m nutes) passed after pouring in boiling
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Note: "EXx" designates a sanple in Exanple 2. The data
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the fﬁ%ent£5n can be implemented byyboth single-line

production in which only one dough sheet of narrow width is
made, as well as by multiple-line production in which a broad
dough sheet is slit into a plurality of strips of narrower
width. By adopting the multi-line production system, filled
snacks as dried by non-oil frying can be produced very

efficiently.



Industrial Applicability As described on the foregoing
pages, according to the present invention, w apper
sections can be cut efficiently froma dough sheet
that has been steanmed for cdhversion to a- starch. In

addition, by wapping the filling with those
sections, one can produceCidilnsed snacks as dried by
non-oil frying that maintain their shape and whose

seal will not readily tear during cooking prior to
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of said sections so that said filling is enclosed in
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dryi ng said wapped dunpling by neans other than
oil-frying, the inprovenent wherein in said step (e),

the inppoverhenedbemiin saidistep (SRathk opposite edges of each of said
sections are thermally compressed together so that they are joined.

In a process for making filled snacks as dried by non-oil frying comprising the
steps of;

(a)  kneading a wheat flour mixture to prepare the dough;

(b)  rolling said dough to prepare a broad dough sheet;

(c)  steaming said rolled broad dough sheet;

(d) transporting said broad dough sheet;

(e) slitting the broad dough sheet, as it has been transported, into
specified widths to prepare a plurality of dough strips of narrower width;

(f) cutting a plurality of sections of a specified size and a specifiéd shape
from said plurality of dough strips of narrower width;

(9)  placing a dried filling on each of said sections;

(h)  joining the opposite edges of each of said sections so that said filling is
enclosed in said section to prepare a wrapped dumpling; and

(i) drying said wrapped dumpling by means other than oil-frying,



sections are thermally conpressed together so that
they are joined. 2. In a process for nmaking filled
snacks as dried by non-oil frying conprising the
steps of: (a) kneading a wi##at flour mixture to
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plurality of dough strips of narrower width; (f)

cutting a plurality of sections of a specified size
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snacks as dried by non-oil frying according to claim
2arefhernaally rempesseditagethgr sotthal thevdee i9iRedt | east
one starch powder selected fromthe group consisting
potato starch, tapioca starch, corn starch and sago
starch. 4. The process for making filled snacks as
dried by non-oil frying according to claim2, wherein
in said step (h), the opposite edges of each of said
sections are thermally conpressed together so that
they are joined.




